
Pro ertyof

I
d Control DIstrict of MC Library

00 0

9
2801 W. Dura

Phoenix, AZ B

Contract 88-24
Price Expressway
General Consultant

TRACS No. H-2222-01D

Prepared for:

Arizona Department
of Transportation

Prepared by:

HDR Engineering, Inc.
Phoenix, Arizona

February, 1993

Final Concept Drainage Report
South Mountain Freeway

1-10 Papago to 1-10 Maricopa
Volume II: Technical Appendix
Segments I, II and ill

PRICE

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,

I
I
I
I

South Mountain Freeway Concept Drainage Report
Volume IT

Technical Appendix
Table of Contents

Description of Item

SEGMENT I

1. Project Location Map

2. Precipitation Calculations

3. Subarea Parameter Sheets

4. SCS Curve Number Calculations

5. HEC-1 Run (fn=SMFNORTH.dat)

6. Culvert Design Sheets
Roosevelt Street
S. Pacific Railroad
Buckeye Road
Mainline Crossing (fn=SM109)
RID Canal
RID Structure (analysis and survey)
59th Avenue
Lower Buckeye Road
Broadway Road

7. Channel Design Sheets
Channel Construction Detail (Suggested)
Latham St. to Roosevelt St.
Roosevelt St. to Van Buren St.
Sta. 145+00 to S. Pacific RR
S. Pacific RR to Buckeye Road
Buckeye Road to RID Canal
RID Canal to 59th Avenue
Sta. 231 +00 to Lower Buckeye Rd.
Lower Buckeye Rd. to Sta. 266+00
1/2 Sect. Line of Sect. 19 to Broadway Rd.
Broadway Rd. to Salt River

1

2

5

11

14

54
56
58
60
62
64
69
71
73

74A
75
76
77
78
79
80
81
82
83
84



Description of Item

SEGMENT II

1. Precipitation Calculations for Segments II and III

2. Subarea Parameter Sheets

3. SCS Curve Number Calculations

4. HEC-l Run (fn=PRICE2)

5. Estimates (2) of Discharge within a HEC-l Subbasin

6. Culvert Design Sheets
C-6
C-7
C-8
C-9
C-12 (Dobbins Rd.)
C-13 (Elliot Rd.)
C-17 (Estrella Rd.)

7. HEC-2 Analysis (collector channel)

8. Channel Design Calculations
Elliot Rd. to Sta. 530+00
530+00 to 545 +00
545 +00 to 560+00
560+00 to 574+90
576+60 to 595 +00
595 +00 to 603 +00
605+40 to 616+40

9. Champion Drain Outlet Alternatives

10. Dobbins Road On-Site System Calculations
Rational Calculations
Storm Drain Hydraulic Calculation Spreadsheet

85

100

124

131

228

230
232
235
238
241
243
245

247

293
294
295
296
297
298
299

300-300F

301
302



I
I Description of Item Page

I SEGMENT ITI

1. Precipitation Calculations for Segments II and III 303

I 2. Subarea Parameter Sheets 306

I 3. SCS Curve Number Calculations 329

I
4. HEC-l Analyses

Q50 SW90-SW150 (fn=PRICE4) 335
Q100 SW90-SW 150 (fn =PRICE4) 349, Q50 SW160-SW270 (fn=PRICE3) 363
Q100 SW160-SW270 (fn =PRICE3) 382
Q50 SW280 (fn = G50) 401

I
Ql00 SW280 (fn=Gl00) 427

5. Rational Check of < 80 Acre Drainage Areas 453

I 6. Culvert Design Sheets
C-101 454

I
C-I02 458
C-103 462
C-104 466

I C-105 470
C-106 474
C-107 478

I C-I08 482
C-109 486
C-IlO 490

I C-lll 494
C-112 498
C-113 502

I C-114 506
C-115 510

I
C-116 514
C-117 518
C-118 521

I
C-119 524
C-120 527
C-12l 530

I
C-122 533
C-123 536
C-124 540

I C-125 544

I,



Description of Item

SEGMENT ill continued

C-126
C-127

7. Channel Design Sheets
Sta. 627+00 to 632+50
632+50 to 638+00
638+00 to 642+40
642 +40 to 645 +00
645+00 to 647+70
647+90 to 653+35
653+55 to 659+80
660+00 to 663+00
663+85 to 665+60
665+80 to 672+20
672+40 to 677+00
677+20 to 683+00
683+20 to 688+ 15
688+40 to 690+50
690+ 70 to 695 +00
695+00 to 701+45
701 +65 to 706+80
707 +00 to 710+00
710+00 to 724+00
724+00 to 738+ 10
738+30 to 744+50
744+80 to 748+50
748+50 to 753+00
753 +00 to 764 + 50
764+50 to 774+00
774+00 to 777+50
778+20 to 782+50
782+50 to 785+50
785 + 70 to 789 +00
789+00 to 794+00
794+50 to 798+ 15
798+35 to 800+80
795 +60 to 805 + 70 Rt.
801 +00 to 806+25
806+45 to 811 +00
811 +00 to 816+00
816+00 to 824+20
824+70 to 828+00

11 I

548
552

556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I'
I
I
I
I

Description of Item

SEGMENT ill continued

828+00 to 846+50
846+75 to 851 +00
851 +00 to 859+00
859+20 to 864+00
864+00 to 869+60
869+80 to 873+50
873+50 to 876+50
876+50 to 886+00

594
595
596
597
598
599
600
601



Segment IV

GILA FlOODWAY (Qu....n Creek Wash)

END PROJECT
STA. 1310+00

CITY OF TEMPE

CITY OF CHANDLER ~
c

I

UArTOFWQRK
STA. 782+00

u..rr OF w::>RK
STA.. 910.00

CITY OF PHOENIX

CITY OF PHOENIX

MARICOPA FREEWAY

PHOENIX SOUTH

MOUNTAIN PARK

~=-~~-+SOUTHERNAVENUE

~-C+_-+_-+DOBBINSROAD

l--tlf.I------.l-----J IlASEUNE ROAD

t--+-.I"--t-:'>..--4 VNol BUREN

START PRU.ECT
STA. 33+33.686

l--~--I.--t---4BUCKEYE ROAD

B:~LOWERBUCKEYEROAD

MAIICOPA COUNTY

Segment V

CONTRACT 88-24
SOUTH MOUNTAIN FREEWAY
GENERAL CONSULTANT
TRACS NO. H-2222-01 D

CONCEPT DRAINAGE REPORT
FIGURE 1.1

PROJECT LOCATION MAP fIDR Engineaing, me.

/

I I I 1~



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SOUTH MOUNTAIN FREEWAY
SEGMENT I

TECHNICAL APPENDIX



: I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SEGMENT I
PRECIPITATION CALCULATIONS
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ADDENDUM to "HYDROLOGIC DESIGN FOR
HIGHWAY DRAINAGE IN ARIZONA" April 1975

Steps to be used to determine precipitation values for various dura­
tions and return periods.

STEP 1. From the precipitation maps in the manual "Hydrologic
Design for Highway Drainage in Arizona", determine the precipi­
tation value s for the 6 and 24 hour duration storms for return
periods of 2, 5, 10, 25, 50 and 100 years. Tabulate these values
in Table 1 in the column headed 'Map Values'

TABLE 1

Return Period Precipitation Values (inches)
(Years) 6 hour duration 24 hour duration

Map Corrected Map Corrected
Value Value Value Value

2 /2 I. to /,~ I. !PI?

5 /·7 1.17 z.z. Z.Z~

10 ZI Z ./0 2./P 1.uo

25 2.u 2.::517 ~. 'Z. 5./0

50 3.0 ~.oo 'J. ~ 5.5~

100 ~.4 J.4o 4.tJ 4. DO

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series
of 12 maps, (2) there may be some slight registration differences
in printing, and (3) precise interpolation between isolines is diffi­
cult. In order to minimize any errors in reading the maps, these
values should be plotted on the diagram "Precipitation Depth versus
Return Period" Fig. 1.
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SEGMENT I
SUBAREA PARAMETER SHEETS

(TIME OF CONCENTRATION CALCULATIONS)



hrs.

(see separate calc.)

If) 'j

~~
1j!J5111?1 (Ii ~~e-li trY1

1/-; It!
p;?-p

),~ ft/sec

ft/ft

Paved__Unpaved V

Paved__Unpaved~

n = ,tJ5
L= '5co
P2 = 1.55 in.
s = .t?o9>

Tt = l/3600v = I f) 4- hrs.

n = .01.1
L = ~O ft.
P2 = :t-:-5S in. j,1/4
s = .an ftlft

Use Fig. 3.1, p.3-2 TR-55
s = ..LJO'2? ft/ft
v = ().8 ft/sec

Tt = l/3600v = ,hrs.

Use Fig. 3.1, p.3-2TR-55
s = .0027-' ft/ft L.-::: / ?t7Z I

v = C? 7{;1 ftlsec

Concentrated Flow:

Tlag = 0.6 Tc = 0.14- hrs.·

Tt = L./360Ov = o. 41 hrs.

Channel Flow: zJ ~

V = 1.49 r7'JS ~In =
r = alp = 0,5,
s = .f) () 'p7.... ftlft
n= ,f)7

Concentrated Flow:

Tt = l/360Ov = f). 't~ hrs.

Total Tc = c2. !So hr. + 0.41 hr. + ~.1~ hr. = I. '2 i hrs.

Tlag = 0.6 Tc = O.IPB hrs.

Channel Flow: 7t, ~
V = 1.49 r s In = ft/sec
r = alp = __...,--,,-_
s = ft/ft
n= _

TotalTc = 0./1) hr. + 1.04 hr. + hr. = / /4

Computed £ L- Date
Sheet / of
Equations from TR-55

Subarea I ~M/9Q I DA = ,/O,? s.m. CN = 855 (see separate calc.)

t:'~ ".$,,4-
Sheet Flow:Tt = 0.007(nL) I(P2) s = ,:70 hrs.

Price Road Phase II 00173 039 044
Hydrology (South Mountain Freeway)

Subarea 12',4110/ DA = ,0'51'? s.m. CN = 8/

0.13 D.5"ol1
Sheet Flow:Tt = O.007(nL) I(P2) s = tJ. /0 hrs.

I
I
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Price Road Phase II 00173039044
Hydrology (South Mountain Freeway)

Computed £L- Date
Sheet 'Z- of
Equations from TR-55

Subarea 12MI?':?A I DA = , N6 s.m. eN = _&_'8__ (see separate calc.)

. . ,,~ 0,,504-
Sheet Flow:Tt = 0.007(nL) 1(P2) s = ./4 hrs.

n = ,tJI/
L = 200 ft.
P2 =J..&5 in. I. 1/5
s =003 ft/ft

Concentrated Flow: Paved~Unpaved__

Use Fig. 3.1, p.3-2 TR-55
b ~oo ' .! s = ,W ~ ft/ft

v = I II ft/sec

Tt = !J3600v = ,v;, hrs.

Channel Flow: ~ '/,
V = 1.49 r ~s""/n = ft/sec----. r = alp =

--~-

s = ft/ft
n= _

Tt = L/3600v = .hrs.

Total Tc = . N hr. + . fI!5 hr. + hr. = . 77 hrs.

Tlag = 0.6 Tc = ,47 hrs..

Subarea 15m/OlD I DA = -/17 s.m. CN = 8 /

0:13 D.S- ,,'" .13
Sheet Flow:Tt = O.007(nL) I(P2) s =~ hrs.

n = .o~

L= ~50 ft.
P2~inJv:::

s = .00 3 ft/ft

(see separate calc.)

Concentrated Flow: Paved__Unpaved~

Use Fig. 3.1, p.3-2 TR-55
s = . P03 ft/ft

/.,- -; ZlftJO ':I v = ,SB ft/sec

Tt = L/3600v = . '11- hrs.

Channel Flow: ~ ~
V = 1.49 r J s z.In = ft/sec----
r= alp= __~_
s = ft/ft
n= _

Tt = L/3600v = hrs.

Total Tc = , /$ hr. + . '1'2...- hr. + hr. = /, £16 hrs.

Tlag = 0.6 Tc = r2. ~2 hrs.

11 I



Subarea lC;mNZ I DA. = ,/4# s.m. eN = (see separate calc.)

~.4 ()$",,4
Sheet Flow:Tt = 0.007(nL) 1(P2) s = ,/~ hrs.

Total Tc = -.:.:..o:;:;.,u__hr. + /'5>-8 hr. + hr. = /'~f hrs.

hrs.

(see separate calc.)

Computed t3L Date
.Sheet ~ . of
Equations from TR-55

hr. + -.Lf hr. = ! 3/

hrs.

Paved__Unpaved~

Paved ~ Unpaved __

hr. + Iff'

Use Fig. 3.1, p.3-2 TR-55
s = ,OM ' ft/ft
v = /, 1./1 ft/sec

Use Fig. 3.1, p.3-2 TR-55
s = ,t~~ ftlft
v = ,88 ftlsec

Tt = L/3600v = I. tiB hrs.

n = ,0//

L = /OD ft.
P2 = J..a5in./,uS
s = ,00J ft/ft

Tt = L/360Ov = hrs.

Total Tc = ./3

Tt = L/360Ov = hrs.

Tlag = 0.6 Tc = 0.11 hrs..

Tt = !J3600v = //8

Channel Flow: ~ '/,
V = 1.49 r ~s:J-In = ft/sec----. r = alp =__-:-.,,-_
s = ftlft
n= _

Concentrated Flow:

1

Tlag = 0.6 Tc = 0.98 hrs.

Concentrated Flow:

n = ,0//
L= ~ao ft.
P2 =;1-.55 in.!- C/j

s = ,oa4 ft/ft

Channel Flow: ~ r:
V = 1.49 r s %-/n = ft/sec----
r=alp= __..,....,.,.._
s = ft/ft
n= _

Subarea I ~/t?I! I DA. = ,417 s.m. CN = 34:a
e.G o.S-ot4

Sheet Flow:Tt =0.007(nL) I(P2) s = .01/ hrs.

-
Price Road Phase II 00173 039 044
Hydrology (South Mountain Freeway)

I
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Price Road Phase II 00173039044
Hydrology (South Mountain Freeway)

Computed 8( Date
Sheet d- of
Equations from TR-55

Subarea I 7tlz/ tJ 7 I D.A. = 0 OJ 1 s.m. eN = ----J./iul__ (see separate calc.)

t'.B p,,5tJA
Sheet Flow:Tt = 0.007(nL) /(P2) s = _,-:13::.....-_.hrs.

n = . Of!

L = 50 ft.
P2 =J.:.5S"in. 1.1./5
s = ,OOJ Nft

Concentrated Flow: Paved__Unpaved /

[-::./(Poo' t

Use Fig. 3.1, p.3-2 TR-55
5 = . {}(H' Nft
v = ,88 Nsec

Tt = !J3600v = .5/ hrs.

Channel Flow: ~ ~
V = 1.49 r ~S~ In = Nsec----. r = alp = --.,.....,.,....-
s = Nft
n= _

Tt = LJ3600v = hrs.

TotalTc= of) hr. + .t;'/--'-"---

Tlag = 0.6 Tc = 025' hrs..

hr. + hr. = .?4---- hrs.

Subarea lo/tJ7 /08 tj I D.A. = . /ot/ s.m. CN = 8;
~G o.s- 0,4

Sheet Flow:Tt = 0.007(nL) I(P2) s = , /? hrs.

n = ,0&
L = 5u ft.
P2=~.I.th
s = .tJ~2 Nft

(see separate calc.)

Concentrated Flow: Paved__Unpaved~

Use Fig. 3.1, p.3-2 TR-55
s = ,(J~g Nft
v = . 7~ Nsec

Tt = LJ3600v = ~.l/tJ hrs.

Channel Flow: 7/ 1/ /

V = ~lZ./n = _ ....{/'--__Nsec ([",;1:)
r = alp =__-:-::-_

/,::./)00' s = Nft
n= _

Tt = LJ3600v = .0 1 hrs.

Total Tc = ./~ hr. + ,ifj hr. + ,07 hr. = .130 hrs.

Tlag :: 0.6 Tc = .4tJ hrs.

I I I

8



Subarea 11/#/(}8 /:J DA = ' /1 s.m. CN = --:::.tf~/__ (see separate calc.)

".4 ".-5",,4-
Sheet Flow:Tt = 0.007(nL) I(P2) s = ./2 hrs.

n = /O~

L = 5 J ft ......
P2 =J.S5In.f. V)

s = .PtJ~z ft/ft

hrs.

hrs.

(see separate calc.)

q

Computed U Date
Sheet G of
Equations from TR-55

hr. + hr. = :1/

Paved__Unpaved /'

Paved__Unpaved~

hr. + .41 hr. + J l- hr. = ,1/1

hr. + .31

Use Fig. 3.1, p.3-2 TR-55
s = .eDz"? ft/ft
v = .tJ~ ft/sec

Tt = !J3600v = , .II hrs.

Concentrated Flow:

Tt = U3600v = ./2- hrs.

Total Tc = • /'3

Tlag = 0.6 Tc = . 1/1 hrs..

L. -:: /~()() I

n = ,01/
L = jOo ft.
P2 =)-.65 in. I. t/)"

S = ,on ft/ft

Use Fig. 3.1, p.3-2 TR-55
s = .N] ft/ft
v = ,~ ft/sec

Tt = U3600v = . '51 hrs.

Tt = U3600v = hrs.

Concentrated Flow:

Channel Flow: ~~I /. j)
V = 1.49:/'; n = ~ ft/sec ({'Yf: / l7('pV chutnC/j

. r = p =
s = ---::'ft/"""ft-
n = t. ~ Z 5'0 0

Channel Flow: ~ :t,
V = 1.49 r ' s z.In = ft/sec----
r = alp =---:-;:--
s = ft/ft
n= _

TJag = 0.6 Tc = . l~ hrs.

Total Tc = • II

Price Road Phase II 00173039044
Hydrology (South Mountain Freeway)

Subarea I7m 11J'j " DA = .041 s.m. CN = be
Q.9 0.5'04-

SheetFlow:Tt=0.007(nL) I(P2) s= ./4- hrs.

I
I
'I
I
I
I

II
il
I
I
I
I
I
I
I
I
I
I
I



Price Road Phase II 00173039044
Hydrology (South Mountain Freeway)

Computed G-t. Date
Sheet of
Equations from TR-55

s.m. eN =Subarea I~/I}f I DA = ,,:25
t'.B ('$04­

Sheet Flow:Tt = 0.007(nL) 1(p2) s = ,M

n =.,25
L = ?&O ft.
P2 =)..55 in. 1.//::
s = ..-w ft/ft

hrs.

(see separate calc.)

Concentrated Flow: Paved__Unpaved /

Use Fig. 3.1, p.3-2 TR-55
s = < tJeZ3 ft/ft
v = :'71 ft/sec

Tt = !J3600v = ! t/3 hrs.

Channel Flow: ~ ~
V = 1.49 r ~S~In = ft/sec----

. r = alp = __-:-;:-_
s = ft/ft
n= _

Tt = l/3600v = hrs.

Total Tc = •'5P hr. + /1/3 hr. + hr. = t < 0 / hrs.

Tlag=0.6Tc= /21 hrs.

Subarea I5/J1N12 DA = '/3~ s.m. CN = [lif. 7 (see separate calc.)
~e o.~ ot4

SheetFlow:Tt= O.007(nL) I(P2) s= ./1- hrs.

n = ,{}/I
L = 'J~ (/ ft.
P2 ~iru.//3

s = < oczz ft/ft

Concentrated Flow: Paved t/' Unpaved__

Use Fig. 3.1, p.3-2 TR-55
s = .PO 21 ft/ft
v = ,93 ft/sec

Tt = l/3600v = .15> hrs.

Channel Flow: ~ ~
V = 1.49 r J s z.In = ft/sec
r = alp = __-:-;:-_
s = ft/ft
n= _

Tt = l/3600v = hrs.

Total Tc = .12-- hr. + 1)/ hr. + hr. = .tI1 hrs.

Tlag = 0.6 Tc = tJ.53 hrs.

/0

I I I
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SEGMENT I
SCS CURVE NUMBER CALCULATIONS
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Price Road Phase III 00173 042 044 Computed EL Date 4-17-92

I Hydrology (South Mountain Freeway) Sheet 1 of

Subarea ISM98 D.A. = 8.6 acres

I Land use Soil Group Area CN
3:1 DG 7.7 85.5
pavement 0.9 98

I Composite
CN = 86.80813

I Subarea ISM99 D.A. = 5.4 acres

Land use Soil Group Area CN

I pavement 0.8 98
3:1 dg 4.6 85.5
Composite

I
CN = 87.35185

Subarea Ism100 D.A. = 66.8 acres

I Land use Soil Group Area CN
indo B 33 88
fallow B 33 83

I pavement 0.8 98
Composite
CN = 85.64970

I Subarea Ism101 D.A. = 33.5 acres

I
Land use Soil Group Area CN
ag, row B 24 81
R.O.W. 9.5 98

I
Composite
CN = 85.82089

Subarea Ism102a D.A. = 80 acres

I Land use Soil Group Area CN
indo B 80 88

I ag, row B 0 81

Composite

I
CN = 88

Subarea Ism102b D.A. = 75 acres

I Land use Soil Group Area CN
indo B 0 88
ag, row B 75 81

I Composite
eN = 81

I
I II



I I I

/2



I
Price Road Phase II 00173042044 Computed EL Date 4-20-92

I I Hydrology (South Mountain Freeway) Sheet 3 of

I
Subarea ISM107A D.A. = 53 acres

Land use Soil Group Area CN
ag, row B 25 81

I pavement 12 98
industrial B 7 88

3:1 dg 9 85.5

I Composite
CN = 86.53773

I Subarea ISM108a D.A. = 84 acres

I
Land use Soil Group Area CN
ag, row B ?51f 81

substation B 10 88

- falloW B 8 83-

I Composite fl.r
CN = J!U'2380

I Subarea ISM108b D.A. = 90 acres

Land use Soil Group Area CN

I ag, row B 90 81

I
Composite
CN = 81

Subarea !SM109 D.A. = 24 acres

I Land use Soil Group Area CN
industrial B 24 88

I
Composite

I CN = 88

I
I
I
I
I

/3;
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SEGMENT 1
HEC-l ANALYSES

1-10 PAPAGO TO THE SALT RIVER



I

* *

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

* RUN DATE 05/07/1992 TIME 10:17:02 *

HMVersion: 6.00

********************************~ **.
* *
* u.s. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *

Data File: SMFNORTH.DAT

*

*
*

*

*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1990

VERSION 4.0

HEC1 SIN:

*
*
*

*

I
I
I
I

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

I
I

II

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

I
I

......................................................................................

......................................................................................

I
Full Microcomputer Implementation

by

Haestad Methods, Inc .

I
......................................................................................
.......................................................................................

I
37 Brookside Road * Waterbury. Connecticut 06708 * (203) 755-1666

I
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73>. HEC1GS. HEC1DB. AND HEC1KW.

I
I

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE. SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

I
I
I /4



LINE

HEC-l INPUT

10 ••.•••• 1••.•.•. 2.••••.•3•...••. 4.•.•••• 5••••••• 6.•••••• 7•••••••8 .••••••9 •••••• 10

PAGE 1

1

2
3

10

10
10

*DIAGRAM

PRICE ROAD GEC HYDROLOGY

SOUTH MOUNTAIN FREEWAY NORTH OF THE SALT RIVER
100-YEAR 24-HOUR

4

5

IT

10
5

3

300

6

7

8

9

10

KK
PH

BA
LS
UD

SM98 SW INFIELD AREA OF 1-10/SMF TI
o 0.78 1.53 2.68

.013
86.8

.10

2.93 3.09 3.40 3.69 4.00

11

12
13

14

15

16

KK SM99 SE INFIELD AREA OF 1-10/SMF TI

BA .008
LS 87.4
UD .10

KK ADD99 ADD SM99 TO SM98 HYDROGRAPH

HC 2

17
18
19
20
21

KK
RS
SV
SE
sa

RTSE
1

o
1061

o

STORAGE
STOR

.56
1062

4

ROUTE TO OPEN CHANNEL ON EAST SIDE
0.0

4.53
1063

13

RAMP N-E - 24" OUTLET

22
23

24
25

26
27

KK SM100 50% INDUSTRIAL DEVELOPMENT PT NE 1/4 SECTION 5

BA .104
LS 1.64 85.8
UD 0.74

KK AD100
HC 2

28
29

KK RT100
RD 1300 .0033 .018 TRAP 8.0 2

30

31
32

33

34
35

KK SM101 AGRICULTURAL/ROW PT SW 1/4 SECTION 5

BA .0523
LS 85.0

UD 0.68

KK AD101 ADD HYDROGRAPHS SM100 AND SM101 AT VAN BUREN STREET BASIN

HC 2

4.07 9.39 16.00
1048.5 1050.5 1052.5

5.8 8.2 10.0

36
37
38

39
40
41

KK
KM
RS
SV
SE
sa

RTVBN

1

o
1045

o

STORAGE ROUTE INFLOW TO 48-INCH VAN BUREN
12-INCH OUTLET CONTROL STRUCTURE IN BASIN

STOR 0.0
0.13 0.90

1045.5 1046.5
o 2.3

I~

I r II

STORM DRAIN
(MODELED AS INLET CONTROL)



I
I LINE

HEC-1 INPUT

ID 1.....•. 2....•..3......•4.•..... 5..•..•.6....•..7...•...8.•....•9....•• 10

PAGE 2

I
I
I
I
I
I

42
43
44
45

46
47

48
49
50
51

52

53

54
55

KK SM102A INDUSTRIAL E1/2 SE 1/4 SECTION 5
BA .125
LS 2.93 88

UD .47

KK RT102A SIMULATED SECTION OF ROADSIDE SWALE
RD 800.0030 .025 TRAP 2.0

KK SM102B AG W1/2 SE 1/4 SECTION 5
BA .117
LS 81
UD .63

~~ AD102B ADD HYDS_ SM102A AND SM102B

HC 2

KK RT102 KINEMATIC WAVE THRU TANK FARM TO SPRR
RK 3600 .003 .018 TRAP 50

2

10

I
56
57
58
59

KK SM103 ROW/INDUSTRIAL (TANK FARM) 75 OF 215 ACRES IS NON-CONTRIBUTING

BA .233
LS 88.6

UD 0.79

I
I
I
I
I

60
61

62
63

64

65
66

67

68
69
70
71

KK
HC

KK
RD

KK
BA
LS
UD

KK
BA
LS
UD

AD103
2

RT103
5200

SM104
.25

2.93
1.21

SM105
.136

2.93
0.53

ADD HYD. SM102A, SM102B AND SM103 AT SPRR

CHANNEL ROUTE FLOW TO RID CANAL AT 59TH AVE.
.0030 .018 TRAP 8.0 2

INDUSTRIAL/FALLOW FREEPORT CENTER S. PT SECT. 8 (100YR-2HR RET.)

84.6

INDUSTRIAL/FALLOW FREEPORT CENTER S. PT SECT. 8 (100YR-2HR RET.)

86.7

I
I,
I
I

72
73

74
75

76
77

78
79

KK SM105A ROW BETWEEN SPRR AND BUCKEYE ROAD

BA .013

LS 95
UD .10

KK SM106 ROW/INDUSTRIAL/AG/SCHOOL N1/2 SECTION 17

BA .444
LS 1.98 85.4
UD .98

/(fl



HEC-1 INPUT PAGE 3

LINE 10 ..••••• 1•••.••. 2•....•.3...••••4•••••.• 5••.••••6••••••• 7•••..••8••••••• 9•.•••• 10

80 KK AD106 ADD ALL HYDS. FROM E. SIDE OF FREEWAY AT RID CANAL
81 HC 5

82 KK RTRID STORAGE ROUTE INFLOW BENEATH RID CANAL
83 KM 3-60 INCH OUTLET CONTROL STRUCTURE IN BASIN
84 RS 1 STOR 0.0
85 SV 0 2.53 6.84 19.51 21.00
86 SE 1025 1027 1028 1030 1030.2
87 SQ 0 79 162 400 425

88 KK SM109 INDUSTRIAL, NO RETENTION ASSUMED, W. SIDE OF FREEWAY
89 BA .038
90 LS 88
91 UD .43

92 KK AD109 ADD SM109 TO BASIN OUTFLOW
93 HC 2

94 KK RT109 CHANNEL ROUTE FLOW TO LOWER BUCKEYE ROAD
95 RD 2600 .0030 .018 TRAP 8.0 2

96 KK SM107A AG PT SE CORNER SECT 18
97 BA .083
98 LS 86.5
99 UD .38

100 IN 10 144

101 KK SM107B AG -SIMULATION OF POSSIBLE CONTRIBUTION OF 24-INCH TAILWATER CULVERT

102 KM CULVERT ASSUMED OPERATING AT 1.50 (20 CFS) FOR DURATION OF STORM
103 KM BUT NOT EXCEEDING TOTAL VOLUME OF AREA sM107B
104 BA 0.25
105 QI 0 0 0 0 0 0 0 0 0 0

106 QI 0 0 0 0 0 0 0 0 0 0

107 QI 0 0 20 20 20 20 20 20 20 20

108 QI 20 20 20 20 20 20 20 20 20 20

109 QI 20 20 20 20 20 20 20 20 20 20

110 QI 20 20 20 20 20 20 20 20 20 20

111 QI 20 20 20 20 20 20 20 20 20 20

112 QI 20 20 20 20 20 20 20 20 20 20

113 QI 20 20 20 20 20 20 20 20 20 20

114 QI 20 20 20 20 20 20 20 20 20 20

115 QI 20 20 20 20 20 20 20 20 20 20

116 QI 20 20 20 20 20 20 20 20 20 20

117 QI 20 20 20 0 0 0 0 0 0 0

118 QI 0 0 0 0 0 0 0 0 0 0

119 QI 0 0 0 0

120 KK AD107B ADD CHANNEL FLOW TO 107 DRAINAGE AREAS

121 HC 3

/7

I I I



I
I LINE

I 122
123

I 124
125
126

I
127

128
129

I 130
131

I 132

133
134

I 135

136

I
137
138

I
I
I
I
I
I
I
I
I
I

HEC-l INPUT

10 .•••••• 1••••••• 2•••••••3••••••• 4•••••••5•.•••••6.•••••• 7•••••••8••••••. 9•••••• 10

KK RT107B CHANNEL ROUTE TO 1/2 SECTION LINE OF SECTION 19
RD 2600 .0030 .018 TRAP 8 2

KK SM108A AG/IND/FALLOW PT NE CORNER SECT 19

BA .131
LS 81.8
UD .53

KK AD108A
He 2

KK RT108A CHANNEL ROUTE TO BROADWAY ROAD
RD 2600 .0030 .018 TRAP 8 2

KK SM108B AG PT SE CORNER SECT 19

BA .14
LS 81
UD .41

KK ADBDIJY TOTAL HYD. AT BROADWAY ROAD
HC 2
ZZ

/(3

PAGE 4



SCHEMATIC DIAGRAM OF STREAM NET~ORK

INPUT

LINE

NO.

(V) ROUTING

(.) CONNECTOR

(---» DIVERSION OR PUMP FlOU

«---) RETURN OF DIVERTED OR PUMPED FlOU

6 SM98

11 SM99

15 ADD99 ••....•.••••
V

V

17 RTSE

22 SM100

26 AD100 ........•.••
V

V
28 RT100

30 SM10l

34 AD101. .•.....••••
V

V
36 RTVBN

42 SM102A

V
V

46 RT102A

48 SM102B

52 AD102B .••••.......

V
V

54 RT102

56 SM103

60 AD103 •••••.•...•.

V

V

62 RT103

Iq

I I I



(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

64

68

72

76

80

82

88

92

94

96

101

120

122

124

128

130

132

136

SM104

SM105

SH105A

SM106

AD106 •••••.•..•••••...••••••••••••••.•.••••••••••...•
V

V

RTRID

SM109

AD109 ••••..•.•...
V

v
RT109

SH107A

SM107B

AD107B •••••••••......••••.....
V

V

RT107B

SM108A

AD108A .•..••••••.•
V

V

RT108A

SM108B

ADBDI.'Y ••••••••••••



HEC1 SIN: HMVersion: 6.00 Data File: SMFNORTH.DAT

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

* *
* FLOOO HYDROGRAPH PACKAGE (HEC-1) *
* SEPTEMBER 1990 *
* VERSION 4.0 *
* *
* RUN DATE 05/07/1992 TIME 10:17:02 *
* *
*****************************************

PRICE ROAD GEC HYDROLOGY
SOUTH MOUNTAIN FREE~AY NORTH OF THE SALT RIVER
100-YEAR 24-HOUR

**********************************-

*
* u.S. ARMY CORPS OF ENGINEERS

* HYDROLOGIC ENGINEERING CENTER

* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616

* (916) 756-1104

* *
**********************.****************

5 10 OUTPUT CONTROL VARIABLES
IPRNT 3
IPLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL

IDATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

.08 HOURS
24.92 HOURS

ENGLI SH UN ITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLO~

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

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

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

6 KK
*
*
*

*
SM98 *

*
S~ INFIELD AREA OF I-10/SMF TI

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

SUBBASIN RUNOFF DATA

I I

Z!



I
I

8 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA

STORM AREA = .01

.30
86.80

.00

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

HYPOTHETICAL STORM
••••••••••••.•• •••••••.... TP-49 •••••••••••

12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
3.69 4.00 .00 .00 .00 .00

DEPTHS FOR O-PERCENT
•..•.•••••••••• TP-40
2-HR 3-HR 6-HR
2.93 3.09 3.40

HYDRO-35
15-MIN 60-MIN

1.53 2.68
5-MIN

.78

7 PH

9 LS

I
I

I
I

SCS DIMENSIONLESS UNITGRAPH

I
10 UD

TlAG .10 lAG

***

UN IT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

3. 1. o.
I
I ***

28. 42.

***

19.

***

7.

*** ***

O.

HYDROGRAPH AT STATION SM98

I TOTAL RAINFALL = 4.00, TOTAL LOSS = 1.38, TOTAL EXCESS = 2.62

I
I

PEAl( FLOIJ
(CFS)

40.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC-FT)

6-HR
3.

2.411
2.

MAXIMUM AVERAGE FLOIJ
24-HR 72-HR

1. 1.
2.618 2.618

2. 2.

24.92-HR
1.

2.618
2.

I
CUMULATIVE AREA = .01 SQ MI

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ••• *** *** *** *** *** ***

**************I * *

**************I
11 1(1( *

*
SM99 *

*
SE INFIELD AREA OF I-10/SMF TI

I
I

12 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA

I
7 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM

;Zz.-



HYDRO-35 ............... TP-40 . .............. . .......... TP-49 . ..........
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY

.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00 .00 .00 .00 .00

STORM AREA = .01

13 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.29
87.40

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

14 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

***

18. 26. 11. 4.

UN IT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

2. 1. O. O.

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

HYDROGRAPH AT STATION SM99

TOTAL RAINFALL = 4.00, TOTAL LOSS = 1.33, TOTAL EXCESS = 2.67

PEAK FLOII
(CFS)

25.

TIME
(HR)

12.17 (CFS)
(I NCHES)

(AC- FT)

6-HR
2.

2.460
1.

MAXIMUM AVERAGE FLOII
24-HR 72-HR

1. 1.

2.673 2.673
1. 1.

24.92-HR
1.

2.673
1.

CUMULATIVE AREA = .01 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~

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

* *
15 KK * ADD99 * ADD SM99 TO SM98 HYDROGRAPH

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

16 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION ADD99

24.92-HR
1.

2.639
3.

MAXIMUM AVERAGE FLOII
24-HR 72-HR

1. 1.

2.639 2.639

3. 3. 23

6-HR
5.

2.430
3.

(CFS)
(INCHES)

(AC-FT)

TIME
(HR)

12.17

PEAK FLOII
(CFS)

66.

I I I



I
I CUMULATIVE AREA .02 SQ MI

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*.

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

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

* RTSE *

I
I

17 KK
*

*

*

*
STORAGE ROUTE TO OPEN CHANNEL ON EAST SIDE RAMP N-E - 24" OUTLET

HYDROGRAPH ROUTING DATA

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

.00 INITIAL CONDITION

.00 WORKING RAND D COEFFICIENT

I
18 RS

19 SV

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

STORAGE .0 .6 4.5

I
I

20 SE

21 SQ

ELEVATION

DISCHARGE

1061.00

o.

1062.00

4.

1063.00

13.

***

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

7. 12.67 (CFS) 5. 1. 1. 1.

(INCHES) 2.184 2.614 2.614 2.614

(AC- FT) 2. 3. 3. 3.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE

(AC- FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

2. 12.67 1. o. O. O.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE

( FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

1062.33 12.67 1062.07 1061.33 1061.32 1061.32

CUMULATIVE AREA = .02 SQ MI

I
I
I
I

HYDROGRAPH AT STATION RTSE

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************I
I

22 KK
*
*

*
SM100 * 50% INDUSTRIAL DEVELOPMENT PT NE 1/4 SECTION 5

2-1-



* *

23 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .10 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM7 PH

5-MIN
.78

HYDRO-35
15-MIN 60-MIN

1.53 2.68

DEPTHS FOR O-PERCENT
••••••••••••••• TP-40
2-HR 3-HR 6-HR
2.93 3.09 3.40

12-HR
3.69

24-HR
4.00

••••••••••. TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

24 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

1.64

85.80
.00

STORM AREA = .10

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

25 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .74 LAG

***

UN IT HYDROGRAPH
46 END-OF-PERIOD ORDINATES

34. 47. 56.
36. 29. 25.
6. 5. 4.
1. 1. 1.
o. O.

2. 7. 14.
61. 56. 51.
13. 11. 9.
2. 2. 2.
o. O. O.

*** *** ***

HYDROGRAPH AT STATION

23.
44.
7.
1.

O.

***

SM100

***

62.
21.
4.
1.

64.
17.
3.
1.

64.
15.
3.
1.

TOTAL RAINFALL = 4.00, TOTAL LOSS = 2.61, TOTAL EXCESS = 1.39

PEAK FLOIJ
(CFS)

53.

TIME
(HR)

12.92 (CFS)

(INCHES)
(AC- FT)

6-HR

14.
1.230

7.

MAXIMUM AVERAGE FLOIJ
24-HR 72-HR

4. 4.

1.383 1.383
8. 8.

24.92-HR

4.
1.383

8.

CUMULATIVE AREA = .10 SQ MI

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

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

26 KK
*
*
*

*
AD100 *

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



I
I 27 HC HYDROGRAPH COMBINATION

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

I *** *** *** ***

***

***

I HYDROGRAPH AT STATION AD100

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

60. 12.92 (CFS) 19. 5. 5. 5.

( INCHES) 1.388 1.590 1.590 1.590

(AC-FT) 9. 11- 11- 11-

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

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

I
I
I
I
I 28 KK

*
*
*

CUMULATIVE AREA =

*
RT100 *

*

.13 sa HI

I
**************

HYDROGRAPH ROUTING DATA

I
I
I

29 RD MUSKINGUM-CUNGE
L

S

N

CA
SHAPE

IJD

Z

CHANNEL
1300.
.0033
.018
.00

TRAP
8.00
2.00

ROUTING
CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE

***

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

(MIN) (FT)

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
M DT OXI

I
I
I

ELEMENT

MAIN

MAIN

ALPHA

1.45

1.45

1.42

1.42

4.24

5.00

650.00

PEAK

(CFS)

60.22

60.10

TIME TO
PEAK

(MIN)

780.61

780.00

VOLUME

(IN)

1.59

1.59

MAXIMUM
CELERITY

(FPS)

5.11

I
I

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1060E+02 EXCESS= .OOOOE+OO OUTFLOW= .1059E+02 BASIN STORAGE= .2107E-01 PERCENT ERROR= -.1



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

HYDROGRAPH AT STATION RT100

PEAK fLOW TIME MAXIMUM AVERAGE fLOW
(CfS) (HR) 6-HR 24-HR 72-HR 24.92-HR

60. 13.00 (CfS) 19. 5. 5. 5.
(INCHES) 1.388 1.588 1.588 1.588

(AC- fT) 9. 11. 11. 11.

CUMULATIVE AREA = .13 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~ .

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

30 KK
*
*
*

*
SM101 *

*
AGRICULTURAL/RO~ PT S~ 1/4 SECTION 5

31 BA

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

SUBBASIN RUNOff DATA

SUBBASIN CHARACTERISTICS
TAREA .05 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM7 PH

5-MIN
.78

HYDRO-35
15-MIN 60-MIN

1.53 2.68

DEPTHS fOR O-PERCENT
..••.•...•••••• TP-40
2-HR 3-HR 6-HR
2.93 3.09 3.40

12-HR
3.69

24-HR
4.00

•••••••.••• TP-49 ••.••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

32 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.35
85.00

.00

STORM AREA = .05

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

33 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .68 LAG

***

UN IT HYDROGRAPH
43 END-Of-PERIOD ORDINATES

22. 28. 33.
15. 13. 10.

2. 2. 2.

o. O. O.

1. 4. 9.
31. 28. 24.

5. 4. 3.

1. 1. 1.
O. O. o.

*** *** ***

14.
19.
3.
o.

*** ***

35.
9.
1.

o.

35.
7.
1.
O.

33.
6.
1.

o.

HYDROGRAPH AT STATION

I I I

SM101



TOTAL RAINFALL = 4.00, TOTAL LOSS

CUMULATIVE AREA =

I
I
I
I

PEAK FLOW
(CFS)

58.

TIME
(HR)

12.75 (CFS)
(INCHES)

(AC- FT)

6-HR
13.

2.260
6.

1.54, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

3. 3.
2.454 2.454

7. 7.

.05 SQ MI

2.46

24.92-HR
3.

2.454
7.

I
I

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I 34 KK
*
*

*
AD101 *

*

ADD HYDROGRAPHS SM100 AND SM101 AT VAN BUREN STREET BASIN

I
I

35 HC

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

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

HYDROGRAPH AT STATIONI
I
I

***

PEAK FLOW
(CFS)

114.

TIME
(HR)

12.92

***

(CFS)
(INCHES)

(AC-FT)

***

6-HR
31.

1.638
15.

***

AD101

MAXIMUM AVERAGE FLOW
24-HR 72-HR

9. 8.

1.844 1.844
17. 17.

***

24.92-HR
8.

1.844
17.

I
CUMULATIVE AREA = .18 SQ MI

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

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

I
I

36 KK
*
*
*

*
RTVBN *

*

STORAGE ROUTE INFLOW TO 48-INCH VAN BUREN STORM DRAIN

12-INCH OUTLET CONTROL STRUCTURE IN BASIN (MODELED AS INLET CONTROL)

I HYDROGRAPH ROUTING DATA

I
I

38 RS STORAGE ROUT! NG
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

.00 INITIAL CONDITION

.00 WORKING RAND D COEFFICIENT~



39 SV STORAGE .0 .1 .9 4.1 9.4 16.0

40 SE ELEVATION 1045.00 1045.50 1046.50 1048.50 1050.50 1052.50

41 SQ DISCHARGE O. O. 2. 6. 8. 10.

***

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

HYDROGRAPH AT STATION RTVBN

PEAK FLOII TIME MAXIMUM AVERAGE FLOII
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

9. 16.50 (CFS) 9. 4. 4. 4.
( INCHES) .462 .914 .914 .914
(AC-FT) 4. 9. 9. 9.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC- FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

12. 16.67 12. 5. 5. 5.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
( FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

1051.29 16.67 1051.19 1048.01 1047.90 1047.90

CUMULATIVE AREA = .18 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 1 - ~

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

42 KK
*
*
*

*
SM102A *

*
INDUSTRIAL E1/2 SE 1/4 SECTION 5

43 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .13 SUBBASIN AREA

PRECIPITATION DATA

7 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ............... TP-40 ...............

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR

.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00

•••••.•...• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

44 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

2.93
88.00

.00

STORM AREA = .13

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

-;?q



I
I

45 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .47 LAG

***

HYDROGRAPH AT STATION SM102A

UNIT HYDROGRAPH
30 END-OF-PERlOO ORDINATES

111. 118. 114.
16. 13. 10.
1. 1. 1.

I
I
I

9. 26. 53.

47. 36. 28.

3. 3. 2.

*** *** ***

88.
22.
2.

*** ***

101.
7.
1.

84.
6.

O.

63.
4.
O.

TOTAL RAINFALL =I
I
I
I

PEAK FLOW
(CFS)

13.

TIME
(HR)

13.00

4.00, TOTAL LOSS =

6-HR
(CFS) 5.

(INCHES) .361
(AC-FT) 2.

CUMULATIVE AREA =

3.53, TOTAL EXCESS =

MAXIMUM AVERAGE FL~

24-HR 72-HR
2. 2.

.469 .469
3. 3.

.13 SQ MI

.47

24.92-HR
2.

.469
3.

I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I 46 KK
*
*
*

*
RT102A *

*
SIMULATED SECTION OF ROADSIDE SWALE

I
**************

HYDROGRAPH ROUTING DATA

I
I
I

47 RD MUSKINGUM-CUNGE
L

S

N

CA
SHAPE

lID

Z

CHANNEL ROUTING
800. CHANNEL LENGTH

.0030 SLOPE
.025 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
2.00 BOTTOM !oIIDTH OR DIAMETER
2.00 SIDE SLOPE

***

(CFS)

I
ELEMENT ALPHA

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
M DT OX

(MIN) (FT)

PEAK TIME TO
PEAK

(MIN)

VOLUME

(IN)

MAXIMUM
CELERITY

(FPS)

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

~O

I
I

MAIN 1.42 1.35 2.50 266.67 13.13 782.50 .47 2.85



MAIN 1.42 1.35 5.00 13.07 780.00 .47

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3129E+01 EXCESS= .OOOOE+OO OUTFLOW= .3126E+01 BASIN STORAGE= .4970E-02 PERCENT ERROR= -.1

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

HYOROGRAPH AT STATION RT102A

PEAK FLOII TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

13. 13.00 (CFS) 5. 2. 2. 2.
( INCHES) .360 .469 .469 .469
(AC-H) 2. 3. 3. 3.

CUMULATIVE AREA = .13 sa MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~ l

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

48 KK
*
*
*

*
SM102B *

*
AG 111/2 SE 1/4 SECTION 5

49 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .12 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM7 PH DEPTHS FOR O-PERCENT
HYDRO-35 ............... TP-40

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR

.78 1.53 2.68 2.93 3.09 3.40
12-HR
3.69

24-HR
4.00

••••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

50 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

STORM AREA = .12

.47 INITIAL ABSTRACTION
81.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

51 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .63 LAG

***

4.
68.

12.
58.

23.
46.

39.
37.

UN IT HYDROGRAPH
40 END-OF-PERIOD ORDINATES

58. 73. 82.
30. 24. 20.

3{

84.
17.

83.
13.

76.
11.



I
I

9.

1.

*** ***

7.
1.

6.

1.

***

5.
1.

4.

1.

***

3.
O.

3.
O.

***

2.
O.

2.
O.

1.

O.

TOTAL RAINFALL =

HYDROGRAPH AT STATION SM102B

4.00, TOTAL LOSS =
I
I
I

PEAK FLOII
(CFS)

117.

TIME
(HR)

12.75 (CFS)
(INCHES)

(AC- FT)

6-HR
25.

1.952
12.

1.88, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

7. 6.
2.119 2.119

13. 13.

2.12

24.92-HR
6.

2.119
13.

I CUMULATIVE AREA .12 SQ MI

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

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

* AD102B *

I
I

52 KK
*

*

*

*
ADD HYDS. SM102A AND SM102B

I 53 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

I
*** *** *** ***

***

***

I HYDROGRAPH AT STATION AD102B

CUMULATIVE AREA =

I
I
I

PEAK FLOII
(CFS)

126.

TIME
(HR)

12.75 CCFS)
(INCHES)

CAC- FT)

6-HR
29.

1.122
14.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

8. 8.

1.266 1.266
16. 16.

.24 SQ MI

24.92-HR
8.

1.266
16.

I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** ***

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

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

HYDROGRAPH ROUTING DATA

I
I
I

54 KK
*
*
*

*
RT102 *

*
KINEMATIC IIAVE THRU TANK FARM TO SPRR



55 RK KINEMATIC IIAVE STREAM ROUTING
L 3600. CHANNEL LENGTH
S .0030 SLOPE
N .018 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

\10 50.00 BOTTOM IIIDTH OR DIAMETER
Z 10.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS

***

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

ELEMENT

MAIN

ALPHA

.60

M

1.46

DT

(MIN)

4.41

DX PEAK TIME TO
PEAK

(FT) (CFS) (MIN)

1200.00 125.12 776.34

VOLUME

(IN)

1.26

MAXIMUM
CELERITY

(FPS)

4.63

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1635E+02 EXCESS= .OOOOE+OO OUTFLOW= .1625E+02 BASIN STORAGE= .8325E-01 PERCENT ERROR=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

.60

***

1.46 5.00

***

124.73

***

775.00 1.26

HYDROGRAPH AT STATION RT102

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

125. 12.92 (CFS) 29. 8. 8. 8.
(INCHES) 1. 115 1.256 1.256 1.256

(AC- FT) 14. 16. 16. 16.

CUMULATIVE AREA = .24 SQ MI

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

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

56 KK
*
*
*

*
SM103 *

*
ROIl/INDUSTRIAL (TANK FARM) 75 OF 215 ACRES IS NON-CONTRIBUTING

57 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .23 SUBBASIN AREA

PRECIPITATION DATA



I
I
I

7 PH DEPTHS FOR a-PERCENT HYPOTHETICAL STORM

HYDRO-35 ............... TP-40 . ..............
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR

.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00

STORM AREA = .23

....••••••. TP-49 .••.•••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

***

UN IT HYDROGRAPH
49 END-OF-PERIOD ORDINATES

4. 14. 26. 42. 64. 90. 111. 126. 134. 135.

134. 126. 116. 105. 92. 75. 62. 52. 44. 38.

33. 28. 24. 20. 17. 14. 12. 10. 9. 7.

6. 5. 5. 4. 3. 3. 2. 2. 2. 1.

1. 1. 1. 1. 1. 1. O. O. O.

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

SCS DIMENSIONLESS UNITGRAPH
TlAG .79 LAG

I
I
I
I
I
I

58 LS

59 UD

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.26
88.60

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

HYDROGRAPH AT STATION SM103

I TOTAL RAINFALL = 4.00, TOTAL LOSS = 1.21, TOTAL EXCESS = 2.78

I
I

PEAK FLOII
(CFS)

261.

TIME
(HR)

12.92 (CFS)
( INCHES)

(AC-FT)

6-HR
64.

2.549
32.

MAXIMUM AVERAGE FLOII
24-HR 72-HR

17. 17.
2.779 2.779

35. 35.

24.92-HR
17.

2.779
35.

I
CUMULATIVE AREA = .23 SQ MI

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

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

I
I

60 KK
*
*
*

*
AD103 *

*
ADD HYD. SM102A, SM102B AND SM103 AT SPRR

I
61 HC HYDROGRAPH COMBINATION

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

I *** *** *** ***

***

***

I
HYDROGRAPH AT STATION AD103



PEAK FLOW
(CFS)

386.

TIME
(HR)

12.92 (CFS)
(INCHES)

(AC- FT)

6-HR
92.

1.810

46.

MAXIMUM AVERAGE FLOI.I
24-HR 72-HR

26. 25.

2.003 2.003

51. 51.

24.92-HR
25.

2.003

51.

CUMULATIVE AREA = .47 SQ MI

*** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 1 r

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

62 KK
*
*
*

*
RT103 *

*
CHANNEL ROUTE FLOI.I TO RID CANAL AT 59TH AVE.

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

HYDROGRAPH ROUTING DATA

63 RD MUSKINGUM-CUNGE
L

S

N

CA
SHAPE

lID

Z

CHANNEL ROUTING
5200. CHANNEL LENGTH
.0030 SLOPE
.018 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
8.00 BOTTOM WIDTH OR DIAMETER
2.00 SIDE SLOPE

***

(CFS)

ELEMENT ALPHA

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
M DT OX

(MIN) (FT)

PEAK TIME TO
PEAK

(MIN)

VOLUME

(IN)

MAXIMUM
CELERITY

(FPS)

MAIN 1.38 1.42 5.00 1733.33 383.42 780.00 2.00 8.59

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.38 1.42 5.00 383.42 780.00 2.00

CONTINUITY SUMMARY (AC-FT) - INFLOI.I= .5075E+02 EXCESS= .OOOOE+OO OUTFLOI.I= .5063E+02 BASIN STORAGE= .2617E+00 PERCENT ERROR= -.3

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

HYDROGRAPH AT STATION RT103

PEAK FLOW
(CFS)

383.

TIME
(HR)

13.00 (CFS)
(INCHES)

6-HR
92.

1.809

MAXIMUM AVERAGE FLOI.I
24-HR 72-HR

26. 25.
1.998 1.998

:gt§

I I I

24.92-HR
25.

1.998

T



I
CUMULATIVE AREA =I
(AC-FT) 46. 51.

.47 SQ MI

51. 51.

I
I

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

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

I 64 KK
*
*
*

*
SM104 *

*

INDUSTRIAL/FALLOW FREEPORT CENTER S. PT SECT. 8 (100YR-2HR RET.)

I
**************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

I
65 BA

TAREA .25 SUBBASIN AREA

HYPOTHETICAL STORMI
I

PRECIPITATION DATA

7 PH DEPTHS FOR O-PERCENT

HYDRO-35 ............... TP-40

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR

.78 1.53 2.68 2.93 3.09 3.40
12-HR
3.69

24-HR
4.00

..•••••.•.. TP-49 •..•..•••..
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

I
I

66 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

STORM AREA = .25

2.93 INITIAL ABSTRACTION
84.60 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

I
67 UD SCS DIMENSIONLESS UNITGRAPH

TlAG 1.21 LAG

I
I
I
I

***

UN IT HYDROGRAPH

75 END-OF-PERIOD ORDINATES

2. 5. 10. 15. 22. 30. 40. 51. 64. 74.

83. 90. 94. 96. 96. 96. 94. 90. 85. 81.

75. 69. 62. 54. 48. 42. 38. 34. 30. 27.

25. 22. 20. 18. 16. 14. 13. 12. 10. 9.

8. 7. 7. 6. 5. 5. 4. 4. 4. 3.

3. 3. 2. 2. 2. 2. 1. 1. 1. 1.

1. 1. 1. 1. 1. 1. 1. O. O. O.

O. O. O. O. O.

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

HYDROGRAPH AT STATION

TOTAL RAINFALL = 4.00, TOTAL LOSS = 3.60, TOTAL EXCESS = .40

24.92-HR
3.,?d:? 3.

SM104

MAXIMUM AVERAGE FLOW
24-HR 72-HR

3.
6-HR

8.(CFS)

TIME
(HR)

14.08

PEAK FLOW
(CFS)

13.

I
I
I



(I NCHES)
(AC- FT)

.285
4.

.386
5.

.386
5.

.386
5.

CUMULATIVE AREA = .25 SQ HI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~

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

68 KK
*
*
*

*
SM105 *

*
INDUSTRIAL/FALLOW FREEPORT CENTER S. PT SECT. 8 (100YR-2HR RET.)

69 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .14 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM7 PH

5-MIN
.78

HYDRO-35
15-MIN 60-MIN

1.53 2.68

DEPTHS FOR O-PERCENT
•...••.••.•.••• TP-40
2-HR 3-HR 6-HR
2.93 3.09 3.40

12-HR
3.69

24-HR
4.00

••••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

70 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

2.93
86.70

.00

STORM AREA = .14

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

71 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .53 LAG

***

UNIT HYDROGRAPH
34 END-OF-PERIOD ORDINATES

98. 112. 115.
24. 19. 15.

2. 2. 1.

7. 21. 43.
64. 49. 38.
6. 5. 4.

1. O. O.

*** *** ***

72.
30.
3.

O.

*** ***

109.
12.

1.

98.
9.

1.

83.
7.
1.

HYDROGRAPH AT STATION SM105

TOTAL RAINFALL = 4.00, TOTAL LOSS = 3.56, TOTAL EXCESS .44

PEAK FLOII
(CFS)

12.

TIME
(HR)

13.08 (CFS)
(INCHES)

(AC- FT)

6-HR
5.

.334
2.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

2. 2.
.438 .438

3. ~7 3.

24.92-HR
2.

.438
3.

I I I



I
I

CUMULATIVE AREA .14 SQ MI

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

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

I
I

72 KK
*
*
*

*
SM105A *

*
RO~ BET~EEN SPRR AND BUCKEYE ROAD

7 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM

HYDRO-35 ............... TP-40 . ..............
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR

.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00

I
I
I
I

73 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA

STORM AREA = .01

•••.••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

I
I

74 LS

75 UD

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.11
95.00

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

I ***

I 28. 42. 19. 7.

UN IT HYDROGRAPH
8 END-OF-PERIOO ORDINATES

3. 1. O. O.

I
*** *** *** ***

HYDROGRAPH AT STATION SM105A

***

TOTAL RAINFALL =

CUMULATIVE AREA =

4.00, TOTAL LOSS =I
I
I
I

PEAK FL~

(CFS)
49.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC-H)

6-HR
4.

3.094
2.

.57, TOTAL EXCESS

MAXIMUM AVERAGE FLO'J
24-HR 72-HR

1. 1.
3.431 3.431

2. 2.

.01 SQ MI

3.43

24.92-HR
1.

3.431
2.

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***I ~8



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

76 KK
*
*
*

*
SM106 *

*
ROIJ/INDUSTRIAL/AG/SCHOOL N1/2 SECTION 17

77 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .44 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM7 PH

5-MIN
.78

HYDRO-35
15-MIN 60-MIN

1.53 2.68

DEPTHS FOR O-PERCENT
....•.••••••••• TP-40
2-HR 3-HR 6-HR
2.93 3.09 3.40

12-HR
3.69

24-HR
4.00

••••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

78 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

1.98
85.40

.00

STORM AREA = .44

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

79 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .98 LAG

***

UNIT HYDROGRAPH
61 END-OF-PERIOD ORDINATES

5. 16. 29. 47. 68. 95. 127. 156.
208. 210. 209. 203. 192. 180. 166. 149.
95. 83. 72. 63. 56. 50. 43. 38.
25. 22. 20. 17. 15. 13. 11. 10.
7. 6. 5. 5. 4. 3. 3. 3.
2. 2. 1. 1. 1. 1. 1. 1.
O.

180. 197.
130. 111.
33. 29.
9. 8.
2. 2.

O. O.

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

HYDROGRAPH AT STATION SM106

TOTAL RAINFALL = 4.00, TOTAL LOSS = 2.91, TOTAL EXCESS = 1.09

PEAK FLOW
(CFS)

132.

TIME
(HR)

13.25 (CFS)
(INCHES)

(AC- FT)

6-HR
45.

.936
22.

MAXIMUM AVERAGE FLOIJ
24-HR 72-HR

13. 12.
1.085 1.085

26. 26.

24.92-HR
12.

1.085
26.

CUMULATIVE AREA = .44 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
:!Cf



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

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

I
I
I

80 KK
*
*
*

*
A0106 *

*
ADO ALL HYDS. FROM E. SIDE OF FREEWAY AT RIO CANAL

I 81 HC HYDROGRAPH COMBINATION
ICOMP 5 NUMBER OF HYDROGRAPHS TO COMBINE

I *** *** *** ***

***

***

HYDROGRAPH AT STATION

CUMULATIVE AREA =

I
I
I
I

PEAK FLOW
(CFS)

527.

TIME
(HR)

13.08 (CFS)

(INCHES)
(AC- FT)

6-HR
152.

1.074
75.

A0106

MAXIMUM AVERAGE FLOW
24-HR 72-HR

44. 42.
1.238 1.238

87. 87.

1.32 SQ MI

24.92·HR
42.

1.238
87.

I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I 82 KK
*
*
*

*
RTRID *

*
STORAGE ROUTE INFLOW BENEATH RIO CANAL

I
**************

3-60 INCH OUTLET CONTROL STRUCTURE IN BASIN

HYDROGRAPH ROUTING DATA

I
I

84 RS STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

.00 INITIAL CONDITION

.00 WORKING RAND D COEFFICIENT

1025.00 1027.00 1028.00 1030.00 1030.20
I
I
I

85 SV

86 SE

87 SQ

***

STORAGE

ELEVATION

DISCHARGE

***

.0

o.

***

2.5

79.

6.8

162.

***

19.5

400.

***

***

21.0

425.

HYDROGRAPH AT STATIONI
I

PEAK FLOW
(CFS)

TIME
(HR) 6-HR

RTRID

MAXIMUM AVERAGE FLOW
24-HR 72-H~ 24.92-HR



372. 13.58 (CFS) 151. 44. 42. 42.
(INCHES) 1.068 1.233 1.233 1.233

(AC- FT) 75. 87. 87. 87.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE

(AC- FT) (HR) 6-HR 24-HR 72-HR 24.92-HR
18. 13.58 7. 2. 2. 2.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
( FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

1029.77 13.58 1027.53 1025.78 1025.75 1025.75

CUMULATIVE AREA = 1.32 SQ MI

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

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

88 KK
*
*
*

*
SM109 *

*
INDUSTRIAL. NO RETENTION ASSUMED. W. SIDE OF FREEWAY

89 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA

PRECIPITATION DATA

7 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYORO-35 ................ TP-40 . .............. ........... TP-49 ...........

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY

.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00 .00 .00 .00 .00

STORM AREA = .04

90 lS SCS lOSS RATE
STRTl

CRVNBR
RTIMP

.27 INITIAL ABSTRACTION
88.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

91 UD SCS DIMENSIONLESS UNITGRAPH
TlAG .43 lAG

***

UNIT HYDROGRAPH
28 END-OF-PERIOO ORDINATES

38. 39. ~.

4. 3. 2.
O. O. O.

3. 10. 21.
12. 9. 7.
1. 1. O.

*** *** ***

32.
5.
O.

*** ***

30.
2.
O.

22.
1.

16.
1.

HYDROGRAPH AT STATION

I I I

SM109

4/



TOTAL RAINFALL = 4.00. TOTAL LOSS
I
I
I

PEAK FLOW
(CFS)

63.

TIME
(HR)

12.50 (CFS)
( INCHES)
(AC-FT)

6-HR
10.

2.506
5.

1.27. TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

3. 3.

2.728 2.728
6. 6.

2.73

24.92-HR
3.

2.728
6.

I CUMULATIVE AREA = .04 SQ MI

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** ***

**************I
* *

I
92 KK * AD109 *

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

ADD SM109 TO BASIN OUTFLOW

I 93 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

I *** *** *** ***

***

***

I HYDROGRAPH AT STATION ADl09

CUMULATIVE AREA =

I
I
I

PEAK FLOW
(CFS)

379.

TIME
(HR)

13.58 (CFS)
(INCHES)

(AC- FT)

6-HR
161.

1.104
80.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

46. 45.
1.274 1.274

92. 92.

1.36 SQ MI

24.92-HR
45.

1.274
92.

I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I 94 KK
*
*
*

*
RT109 *

*
CHANNEL ROUTE FLOW TO LOWER BUCKEYE ROAD

I
I
I
I

95 RD

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

HYDROGRAPH ROUTING DATA

MUSKINGUM-CUNGE CHANNEL
L 2600.
S .0030
N .018

CA .00
SHAPE TRAP

IJl) 8.00

ROUTING
CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER~~



Z 2.00 SIDE SLOPE

***
COMPUTED MUSKINGUM-CUNGE PARAMETERS

COMPUTATION TIME STEP

ELEMENT ALPHA M DT OX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 1.38 1.42 5.00 1300.00 378.72 820.00 1.27 8.55

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.38 1.42 5.00 378.72 820.00 1.27

CONTINUITY SUMMARY (AC-FT) - INFLOW= .9221E+02 EXCESS= .OOOOE+OO OUTFLOW= .9201E+02 BASIN STORAGE= .2803E+00 PERCENT ERROR= -.1

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

HYDROGRAPH AT STATION RT109

PEAK FLOW
(CFS)

379.

TIME
(HR)

13.67 (CFS)
(INCHES)

(AC- FT)

6-HR
161.

1.104
80.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

46. 45.
1.272 1.272

92. 92.

24.92-HR
45.

1.272
92.

CUMULATIVE AREA = 1.36 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *

************.*

96 KK
*
*
*

*
SM107A *

*
AG PT SE CORNER SECT 18

97 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .08 SUBBASIN AREA

PRECIPITATION DATA

7 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM

HYDRO-35 ............... TP-40 ...............
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR

.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00

••••••••••• TP-49 ••.••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA .08

I I I



I
I

98 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.31
86.50

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

I 99 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .38 LAG

***

UNIT HYDROGRAPH
25 END-OF-PERIOO ORDINATES

95. 89. 75.
6. 4. 3.
O.

I
I
I

9. 29. 62.
21. 15. 11.
1. 1. O.

*** *** ***

88.
8.
o.

*** ***

55.
2.

39.
2.

28.
1.

I TOTAL RAINFALL =

HYDROGRAPH AT STATION SM107A

4.00, TOTAL LOSS = 1.41, TOTAL EXCESS = 2.59

I
I

PEAK FLOW
(CFS)

140.

TIME
(HR)

12.42 (CFS)
( INCHES)

(AC-FT)

6-HR
21.

2.385
11.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

6. 6.
2.590 2.590

11. 11.

24.92-HR
6.

2.590
11.

I
CUMULATIVE AREA = .08 SQ 141

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*.
**************

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

I
I
I
I

101 KK

100 IN

*
*
*

*
SM107B *

*

TIME DATA FOR
JXMIN

JXDATE
JXTIME

AG -SIMULATION OF POSSIBLE CONTRIBUTION OF 24-INCH TAILWATER CULVERT

CULVERT ASSUMED OPERATING AT 1.50 (20 CFS) FOR DURATION OF STORM
BUT NOT EXCEEDING TOTAL VOLUME OF AREA sM107B

INPUT TIME SERIES
10 TIME INTERVAL IN MINUTES
o STARTING DATE
o STARTING TIME

I
I

104 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .25 SUBBASIN AREA

***

HYDROGRAPH AT STATION SM107B
I
I

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



PEAK flOW
(CFS)

20.

TIME
(HR)
3.67 (CFS)

(INCHES)
(AC-FT)

6-HR
20.

.744

10.

MAXIMUM AVERAGE FLOIJ
24-HR 72-HR

14. 14.
2.087 2.087

28. 28.

24.92-HR
14.

2.087

28 .

CUMULATIVE AREA = . 25 SQ MI

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

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

120 KK
*
*
*

*
AD107B *

*
ADD CHANNEL FLOIJ TO 107 DRAINAGE AREAS

121 HC

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

HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION AD107B

PEAK FLOW
(CFS)

411.

TIME
(HR)

13.58 (CFS)
(INCHES)

(AC- FT)

6-HR
201.

1.108
100.

MAXIMUM AVERAGE FLOIJ
24-HR 72-HR

66. 64.
1.457 1.457
131. 131.

24.92-HR
64.

1.457
131.

CUMULATIVE AREA = 1.69 SQ HI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .

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

122 KK
*
*
*

*
RT107B *

*
CHANNEL ROUTE TO 1/2 SECTION LINE OF SECTION 19

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

HYDROGRAPH ROUTING DATA

123 RD MUSKINGUM-CUNGE
L

S

N

CA
SHAPE

WI)

Z

CHANNEL
2600.
.0030
.018
.00

TRAP
8.00
2.00

ROUTING
CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE



I
I
I
I

***
COMPUTED MUSKINGUM-CUNGE PARAMETERS

COMPUTATION TIME STEP

ELEMENT ALPHA M DT OX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 1.38 1.42 4.95 1300.00 410.13 821.67 1.45 8.75

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

I MAIN 1.38 1.42 5.00 409.88 820.00 1.45

I CONTINUITY SUMMARY (AC-FT) - INFLOW= .1313E+03 EXCESS= .OOOOE+OO OUTFLOW= .1311E+03 BASIN STORAGE= .2953E+00 PERCENT ERROR= -.1

I *** *** *** *** ***

I HYDROGRAPH AT STATION RT107B

CUMULATIVE AREA =

I
I
I

PEAK FLOW
(CFS)

410.

TIME
(HR)

13.67 (CFS)
(INCHES)

(AC-FT)

6-HR
201.

1.107
100.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

66. 64.

1.455 1.455
131. 131.

1.69 SQ MI

24.92-HR
64.

1.455
131.

I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I 124 KK
*
*
*

*
SM108A *

*
AG/IND/FALLOW PT NE CORNER SECT 19

I
I 125 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .13 SUBBASIN AREA

HYPOTHETICAL STORM

.44 INITIAL ABSTRACTION ~

I
I
I
I

7 PH

126 LS

PRECIPITATION DATA

..••• HYDRO-35
5-MIN 15-MIN 60-MIN

.78 1.53 2.68

SCS LOSS RATE
STRTL

DEPTHS FOR O-PERCENT
•••..••.••••••• TP-40
2-HR 3-HR 6-HR
2.93 3.09 3.40

STORM AREA =

12-HR
3.69

.13

24-HR
4.00

••••••••.•• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00



CRVNBR
RTIMP

81.80 CURVE NUMBER
.00 PERCENT IMPERVIOUS AREA

127 UD SCS DIMENSIONLESS UNITGRAPH
HAG .53 LAG

***

UN IT HYDROGRAPH
34 END-OF-PERIOD ORDINATES

94. 108. 111.
23. 19. 15.
2. 2. 1.

7. 20. 41.
62. 47. 37.
6. 4. 3.
1. O. O.

*** *** ***

70.
29.
3.
O.

*** ***

105.
11.

1.

94.
9.

1.

80.
7.
1.

HYDROGRAPH AT STATION SM108A

TOTAL RAINFALL = 4.00. TOTAL LOSS = 1.81. TOTAL EXCESS 2.19

PEAK FLOII
(CFS)

151.

TIME
(HR)

12.67 (CFS)
(INCHES)

(AC-FT)

6-HR
28.

2.015
14.

MAXIMUM AVERAGE FLOII
24-HR 72-HR

8. 7.
2.185 2.185

15. 15.

24.92-HR
7.

2.185
15.

CUMULATIVE AREA = .13 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~.. \

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

128 KK
*
*
*

*
AD108A *

*

129 HC

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

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION ADl08A

PEAK FLOII
(CFS)

438.

TIME
(HR)

13.58 (CFS)
( INCHES)

(AC-FT)

6-HR
229.

1. 171
114.

MAXIMUM AVERAGE FLOII
24-HR 72-HR

74. 71.
1.507 1.507
146. 146.

24.92-HR
71.

1.507
146.

CUMULATIVE AREA =

I I I

1.82 SQ MI

47



I
I

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** .*. + .~

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

I 130 KK
*
*

*
RT108A * CHANNEL ROUTE TO BROADWAY ROAD

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

I
* *

HYDROGRAPH ROUTING DATA

I
I
I

131 RD MUSKINGUM-CUNGE
L

S

N

CA
SHAPE

lID

Z

CHANNEL ROUTING
2600. CHANNEL LENGTH
.0030 SLOPE
.018 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
8.00 BOTTOM WIDTH OR DIAMETER
2.00 SIDE SLOPE

***

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT OX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 1.38 1.42 4.86 1300.00 436.84 821.01 1.50 8.92

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

I

I
MAIN 1.38 1.42 5.00 436.73 820.00 1.50

I CONTINUITY SUMMARY (AC-FT) - INFLOW= .1463E+03 EXCESS= .OOOOE+OO OUTFLOW= .1460E+03 BASIN STORAGE= .3184E+OO PERCENT ERROR= -.1

I
*** *** *** *** ***

I HYDROGRAPH AT STATION RT108A

CUMULATIVE AREA =

I
I
I

PEAK FLOII
(CFS)

437.

TIME
(HR)

13.67 (CFS)
(INCHES)

(AC- FT)

6-HR
229.

1.170
114.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

74. 71.
1.505 1.505
146. 146.

1.82 SQ MI

24.92-HR
71.

1.505
146.

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. ***

I
************** 4-8



132 KK
*
*
*

*
SM108B *

*
AG PT SE CORNER SECT 19

133 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .14 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM7 PH

5-MIN
.78

HYDRO-35
15-MIN 60-MIN

1.53 2.68

DEPTHS FOR O-PERCENT
.•.....•••••••• TP-40
2-HR 3-HR 6-HR
2.93 3.09 3.40

12-HR
3.69

24-HR
4.00

.•••••••••• TP-49 ..••••••••.
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

134 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

STORM AREA = .14

.47 INITIAL ABSTRACTION
81.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

135 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .41 LAG

***

UN IT HYDROGRAPH
27 END-OF-PERIOD ORDINATES

149. 148. 130.
12. 9. 7.
1. O. O.

13. 41. 86.
40. 30. 22.
2. 2. 1.

*** *** ***

129.
17.
1.

*** ***

105.
5.

75.
4.

54.
3.

HYDROGRAPH AT STATiON SM108B

TOTAL RAINFALL = 4.00, TOTAL LOSS = 1.88, TOTAL EXCESS = 2.12

PEAK FLOW
(CFS)

186.

TIME
(HR)

12.50 (CFS)
(INCHES)

(AC- FT)

6-HR
29.

1.957
15.

MAXIMUM AVERAGE FLOIJ
24-HR 72-HR

8. 8.
2.120 2.120

16. 16.

24.92-HR
8.

2.120
16.

CUMULATIVE AREA = .14 SQ MI

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

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

136 KK
*
*
*

*
ADBDWY *

*
TOTAL HYD. AT BROADWAY ROAD

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



I
I

137 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

I *** *** *** ***

***

***

HYDROGRAPH AT STATION ADBDWYI
I

PEAK FLOW
(CFS)

571.

TIME
(HR)

12.67 (CFS)
(INCHES)

(AC- FT)

6-HR
258.

1.224

128.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

82. 79.

1.549 1.549
162. 162.

24.92-HR
79.

1.549
162.

I
I
I
I
I
I
I
I
I
I
I
I

CUMULATIVE AREA = 1.96 SO MI



RUNOFF SUMMARY
FlO\J IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FlO\J FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE

HYDROGRAPH AT SM98 40. 12.17 3. 1. 1. .01

HYDROGRAPH AT SM99 25. 12.17 2. 1. 1. .01

2 COMBINED AT ADD99 66. 12.17 5. 1. 1. .02

ROUTED TO RTSE 7. 12.67 5. 1. 1. .02 1062.33 12.67

HYDROGRAPH AT SM100 53. 12.92 14. 4. 4. .10

2 COMBINED AT AD100 60. 12.92 19. 5. 5. .13

ROUTED TO RT100 60. 13.00 19. 5. 5. .13

HYDROGRAPH AT SM101 58. 12.75 13. 3. 3. .05

2 COMBINED AT AD101 114. 12.92 31. 9. 8. .18

ROUTED TO RTVBN 9. 16.50 9. 4. 4. .18 1051.29 16.67

HYDROGRAPH AT SM102A 13. 13.00 5. 2. 2. .13

ROUTED TO RT102A 13. 13.00 5. 2. 2. .13

HYDROGRAPH AT SM102B 117. 12.75 25. 7. 6. .12

2 COMBINED AT AD102B 126. 12.75 29. 8. 8. .24

ROUTED TO RT102 125. 12.92 29. 8. 8. .24

HYDROGRAPH AT SM103 261. 12.92 64. 17. 17. .23

2 COMBINED AT AD103 386. 12.92 92. 26. 25. .47

ROUTED TO RT103 383. 13.00 92. 26. 25. .47

HYDROGRAPH AT SM104 13. 14.08 8. 3. 3. .25

HYDROGRAPH AT SM105 12. 13.08 5. 2. 2. .14

HYDROGRAPH AT SM105A 49. 12.17 4. 1. 1. .01

HYDROGRAPH AT SM106 132. 13.25 45. 13. 12. .44

5 COMBINED AT AD106 527. 13.08 152. 44. 42. 1.32

ROUTED TO RTRID 372. 13.58 151. 44. 42. 1.32 1029.77 13.58

HYDROGRAPH AT SM109 63. 12.50 10. 3. 3. .04

2 COMBINED AT AD109 379. 13.58 161. 46. 45. 1.36

G/

I I I



I
ROUTED TO RT109 379. 13.67 161. 46. 45. 1.36

I HYDROGRAPH AT SM107A 140. 12.42 21. 6. 6. .08

HYDROGRAPH AT SM107B 20. 3.67 20. 14. 14. .25

I 3 COMBINED AT AD107B 411. 13.58 201. 66. 64. 1.69

I ROUTED TO RT107B 410. 13.67 201. 66. 64. 1.69

HYDROGRAPH AT SM108A 151. 12.67 28. 8. 7. .13

I 2 COMBINED AT AD108A 438. 13.58 229. 74. 71. 1.82

ROUTED TO RT108A 437. 13.67 229. 74. 71. 1.82

I HYDROGRAPH AT SM108B 186. 12.50 29. 8. 8. .14

I
2 COMBINED AT ADBDIJY 571. 12.67 258. 82. 79. 1.96

I
I
I
I
I
I
I
I
I
I
I
I GZ



SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

RT100 MANE 4.24 60.22 780.61 1.59 5.00 60.10 780.00 1.59

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1060E+02 EXCESS= .OOOOE+OO OUTFLOW= .1059E+02 BASIN STORAGE= .2107E-01 PERCENT ERROR= -.1

RT10ZA MANE 2.50 13.13 782.50 .47 5.00 13.07 780.00 .47

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3129E+01 EXCESS= .OOOOE+OO OUTFLOW= .3126E+01 BASIN STORAGE= .4970E-02 PERCENT ERROR= -.1

RT102 MANE 4.41 125.12 776.34 1.26 5.00 124.73 775.00 1.26

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1635E+02 EXCESS= .OOOOE+OO OUTFLOW= .1625E+02 BASIN STORAGE= .8325E-01 PERCENT ERROR= .1

RT103 MANE 5.00 383.42 780.00 2.00 5.00 383.42 780.00 2.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5075E+02 EXCESS= .OOOOE+OO OUTFLOW= .5063E+02 BASIN STORAGE= .2617E+00 PERCENT ERROR= -.3

RT109 MANE 5.00 378.72 820.00 1.27 5.00 378.72 820.00 1.27

CONTINUITY SUMMARY (AC-FT) - INFLOW= .9221E+02 EXCESS= .OOOOE+OO OUTFLOW= .9201E+02 BASIN STORAGE= .2803E+00 PERCENT ERROR= -.1

RT107B MANE 4.95 410.13 821.67 1.45 5.00 409.88 820.00 1.45

CONTINUITY SUMMARY (AC-FT) . INFLOW= .1313E+03 EXCESS= .OOOOE+OO OUTFLOW= .1311E+03 BASIN STORAGE= .2953E+00 PERCENT ERROR= -.1

RT108A MANE 4.86 436.84 821.01 1.50 5.00 436.73 820.00 1.50

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1463E+03 EXCESS= .OOOOE+OO OUTFLOW= .1460E+03 BASIN STORAGE= .3184E+00 PERCENT ERROR= -.1

*** NORMAL END OF HEC-1 ***
Elapsed Time· 00:01:13.16 (73.16 Seconds)
NORMAL END OF HEC-1

I I I
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I
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I
I
I
I
I
I
I
I
I

SEGMENT I
CULVERT DESIGN SHEETS



I 04-30-19 16:01:36 ROOSE 04-22-19

ICI A - SITE DATA I B - CULVERT SHAPE, MATERIAL, INLET
IUI---------------------------I-----------------------------------------------
ILl INLET OUTLET CULVERT I BARRELS SPAN RISE MANN. INLET
IVI ELEV. ELEV. LENGTH I SHAPE N TYPE
1#1 (FT) (FT) (FT) I MATERIAL (FT) (FT)

I 1---------------------------1-----------------------------.-----------------
111 1055.31 1054.00 110.00 I 1 - RCP 3.50 3.50 .012 CONVENTIONAL

12 1 I
13 1 I
14 1 I
15 1 I
161 I

BARREL SHAPE: CIRCULAR 3_50 FT IN DIAMETER
BARREL MATERIAL:
WITH A MANNING'S N OF 0.012

INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: GROOVED END IN HEADWALL
INLET DEPRESSION: NONE

FOR DOWNSTREAM CHANNEL
FROUDE VEL. SHEAR

NO. (FPS) (PSF)
0.000 0.00 0.00

0.000 1.77 0.14

0.000 2.16 0.20

0.000 2.41 0.24

0.000 2.60 0.28

0.000 2.76 0.31

0.000 2.90 0.34

0.000 3.02 0.37

0.000 3.13 0.39
0.000 3.16 0.40

0.000 3.31 0.43

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

CULVERT NUMBER: 1
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

DOWNSTREAM CHANNEL CROSS-SECTION
BOTTOM WIDTH (FT)
SIDE SLOPE H/V :1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)

CHANNEL INVERT ELEVATION (FT)

UNIFORM FLOW RATING CURVE
FLOW W.S.E.

(CFS) (FT)
0.00 1054.00

7.20 1054.68

14.40 1054.97

21.60 1055.19
28.80 1055.37

36.00 1055.52

43.20 1055.66

50.40 1055.79

57.60 1055.90
60.00 1055.94

72.00 1056.11

o
60

72

0.00

1055.31
110.00

1054.00

1.00
0.0119

110.00

4.00

3.0

0.003

0.030

1054.00

64-



SELECTED OVERTOPPING CREST

ROADWAY SURFACE: PAVED
EMBANKMENT TOP WIDTH (FT): 100.00

CONSTANT ROADUAY ELEVATION PROFILE
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 1062.00

....._-------------------------------------------------------------------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: ROOSE DATE: 04-22-1992
---------------------------------------------------------------------.---------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1055.31 0 0 0 0 0 0 0 0 0
1056.33 7 7 0 0 0 0 0 0 2
1056.85 14 14 0 0 0 0 0 0 2
1057.28 22 22 0 0 0 0 0 0 2
1057.64 29 29 0 0 0 0 0 0 2
1057.95 36 36 0 0 0 0 0 0 2
1058.24 43 43 0 0 0 0 0 0 2
1058.53 50 50 0 0 0 0 0 0 2
1058.82 58 58 0 0 0 0 0 0 2
1058.92 60 60 0 0 0 0 0 0 2
1059.45 72 72 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT # 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q HWE TWE ICH OCH CCE FCE TCE VO
(ds) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

0 1055.31 1054.00 0.00 -1.31 -1.31 1055.31 0.00 0.00
7 1056.33 1054.68 1.02 -0.16 -0.16 0.00 0.00 5.51

14 1056.85 1054.97 1.54 0.35 0.35 0.00 0.00 6.61
22 1057.28 1055.19 1.97 0.76 0.76 0.00 0.00 7.49
29 1057.64 1055.37 2.33 1.12 1.12 0.00 0.00 8.27
36 1057.95 1055.52 2.64 1.45 1.45 0.00 0.00 8.96

43 1058.24 1055.66 2.93 1.76 1.76 0.00 0.00 9.60
50 1058.53 1055.79 3.22 2.06 2.06 0.00 0.00 10.22
58 1058.82 1055.90 3.51 2.35 2.35 0.00 0.00 10.80
60 1058.92 1055.94 3.61 2.44 2.44 0.00 0.00 10.99
72 1059.45 1056.11 4.14 2.93 2.93 0.00 0.00 11.90

-------------------------------------------------------------------------------

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: ROOSE DATE: 04-22-1992

HEAD
ELEV(FT)

1055.31
1056.33
1056.85
1057.28
1057.64
1057.95
1058.24
1058.53
1058.82
1058.92
1059.45

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLOW(CFS)

o
7

14
22
29
36
43
50
58
60
72

I I II

FLOW
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

X FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



-------------------------------------------------------------------------------

-------------------------------------------------------------------------------
ICI A - SITE DATA I B - CULVERT SHAPE, MATERIAL, INLET I
lul---------------------------I-----------------------------------------------1
ILl INLET OUTLET CULVERT I BARRELS SPAN RISE MANN. INLET I
IVI ELEV. ELEV. LENGTH I SHAPE N TYPE I
1#1 (FT) (FT) (FT) I MATERIAL (FT) (FT) I
I 1---------------------------1-----------------------------------------------1
111 1038.08 1037.37 180.00 I 4 - RCP 4.50 4.50 .012 CONVENTIONAL I

121 I I
13 1 I I
141 I I
15 1 I I
161 I I

04-30-19SOUPAC15:50:21

MINUMUM DISCHARGE (CFS) 0
DESIGN DISCHARGE (CFS) 386
MAXIMUM DISCHARGE (CFS) 463

04-30-19

I
I

I
I
I

I
I
I
I
I

CULVERT NUMBER: 1

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

15230.00
1038.08

15410.00
1037.37

4.00
0.0039

180.00

BARREL SHAPE: CIRCULAR 4.50 FT IN DIAMETER
BARREL MATERIAL:
WITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: GROOVED END IN HEADWALL
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION
BOTTOM WIDTH (FT)
SIDE SLOPE H/V :1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)

I
,I

I
I
I
I
I

UNIFORM FLOW RATING CURVE
FLOW W.S.E.

(CFS) (FT)
0.00 1037.07

46.30 1038.26
92.60 1038.81

138.90 1039.23
185.20 1039.59
231.50 1039.89
277.80 1040.17

324.10 1040.42
370.40 1040.65
386.00 1040.73
463.00 1041.07

8.00
2.0
0.002
0.018

1037.07

FOR DOWNSTREAM CHANNEL
FROUDE VEL. SHEAR

NO. (FPS) (PSF)
0.000 0.16 82.00
0.000 3.76 0.17
0.000 4.63 0.25
0.000 5.21 0.31
0.000 5.65 0.36
0.000 6.01 0.41
0.000 6.31 0.44

0.000 6.58 0.48
0.000 6.82 0.51
0.000 6.89 0.52
0.000 7.24 0.57



SELECTED OVERTOPPING CREST

ROADWAY SURFACE:
EMBANKMENT TOP ~IDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

GRAVEL
120.00

100.00
1047.50

--_._-----------------------._-------------------------------------------------
SUMMARY OF CULVERT FLOUS (CFS) FILE: SOUPAC DATE: 04-30-1992
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1038.08 0 0 0 0 0 0 0 0 0
1039.31 46 46 0 0 0 0 0 0 2
1039.90 93 93 0 0 0 0 0 0 2
1040.41 139 139 0 0 0 0 0 0 2
1040.83 185 185 0 0 0 0 0 0 2
1041.21 232 232 0 0 0 0 0 0 2
1041. 73 278 278 0 0 0 0 0 0 2
1042.06 324 324 0 0 0 0 0 0 2
1042.37 370 370 0 0 0 0 0 0 2
1042.48 386 386 0 0 0 0 0 0 2
1042.99 463 463 0 0 0 0 0 0 2

CULVERT # 1 PERFORMANCE CURVE
FOR 4 BARREL(S)

Q HWE TWE ICH OCH CCE FCE TCE VO
(cfs) (ft) (ft) (ft) (ft) (ft) (tt) (ft) (fps)

0 1038.08 1037.07 0.00 -0.71 -0.71 1038.08 0.00 0.00
46 1039.31 1038.26 1.23 0.65 0.65 0.00 0.00 5.17
93 1039.90 1038.81 1.82 1.26 1.26 0.00 0.00 5.26

139 1040.41 1039.23 2.33 1.75 1.75 0.00 0.00 5.58
185 1040.83 1039.59 2.75 2.25 2.25 0.00 0.00 5.93
232 1041.21 1039.89 3.13 2.64 2.64 0.00 0.00 6.31
278 1041.73 1040.17 3.47 3.65 3.65 0.00 0.00 6.68
324 1042.06 1040.42 3.79 3.98 3.98 0.00 0.00 7.07
370 1042.37 1040.65 4.11 4.29 4.29 0.00 0.00 7.47
386 1042.48 1040.73 4.21 4.40 4.40 0.00 0.00 7.60
463 1042.99 1041.07 4.75 4.91 4.91 0.00 0.00 8.30

------------------------------------------------------.------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SOUPAC DATE: 04-30-1992
-------------------------------------------------------------------------------

HEAD HEAD TOTAL FLOU X FLO'J
ELEV(FT) ERROR(FT) FLO'J(CFS) ERROR(CFS) ERROR

1038.08 0.00 0 0 0.00
1039.31 0.00 46 0 0.00
1039.90 0.00 93 0 0.00
1040.41 0.00 139 0 0.00
1040.83 0.00 185 0 0.00

1041.21 0.00 232 0 0.00
1041.73 0.00 278 0 0.00
1042.06 0.00 324 0 0.00

1042.37 0.00 370 0 0.00

1042.48 0.00 386 0 0.00
1042.99 0.00 463 0 0.00

-------------------------------------------------------------------------------
-:..=::7

I I I



.~._-------------------------------------------------- ---------------------.---

-------------------------------------------------------------------------------
ICI A - SITE DATA I B - CULVERT SHAPE, MATERIAL, INLET I
lul---------------------------I-----------------------------------------------1
ILl INLET OUTLET CULVERT I BARRELS SPAN RISE MANN. INLET I
IVI ELEV. ELEV. LENGTH I SHAPE N TYPE I
1#1 (FT) (FT) (FT) I MATERIAL (FT) (FT) I
I 1---------------------------1-----------------------------------------------1
1111031.54 1031.14 200.00 I 3 - RCP 5.00 5.00 .012 CONVENTIONAL I

12 1 I I
13 1 I I
14 1 I I
151 I I
161 I I

04-30-19BUCKEYE16:06:48

MINUMUM DISCHARGE (CFS) 0
DESIGN DISCHARGE (CFS) 386
MAXIMUM DISCHARGE (CFS) 463

04-30-1992

I
I
I
I

I
I
I

BARREL SHAPE: CIRCULAR 5.00 FT IN DIAMETER
BARREL MATERIAL:
WITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: GROOVED END IN HEADWALL
INLET DEPRESSION: NONE

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL
FLOW W.S.E. FROUDE VEL. SHEAR

(CFS) (FT) NO. (FPS) (PSF)
0.00 1031.14 0.000 0.14 82.00

46.30 1032.37 0.000 3.58 0.15
92.60 1032.95 0.000 4.41 0.23

138.90 1033.38 0.000 4.95 0.28
185.20 1033.75 0.000 5.37 0.33
231.50 1034.07 0.000 5.71 0.37
277.80 1034.35 0.000 6.00 0.40
324.10 1034.61 0.000 6.25 0.43

370.40 1034.85 0.000 6.48 0.46
386.00 1034.93 0.000 6.55 0.47
463.00 1035.28 0.000 6.88 0.52

I
I
I
I
I
I
I
I
I
I
I
I

CULVERT NUMBER: 1

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

DOWNSTREAM CHANNEL CROSS-SECTION
BOTTOM WIDTH (FT)
SIDE SLOPE HIV :1

CHANNEL SLOPE VIH (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)

17915.00
1031.54

18115.00
1031.14

3.00
0.0020

200.00

8.00
2.0
0.002
0.018

1031.14



SELECTED OVERTOPPING CREST

ROADWAY SURFACE: PAVED
EMBANKMENT TOP WIDTH (FT): 150.00

CONSTANT ROADWAY ELEVATION PROFILE
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 1041.00

_._-._-------------------------------------------------------------------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: BUCKEYE DATE: 04-30-1992
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1031.54 0 0 0 0 0 0 0 0 0
1033.07 46 46 0 0 0 0 0 0 2
1033.75 93 93 0 0 0 0 0 0 2
1034.30 139 139 0 0 0 0 0 0 2
1034.78 185 185 0 0 0 0 0 0 2
1035.23 232 232 0 0 0 0 0 0 2
1035.65 278 278 0 0 0 0 0 0 2
1036.01 324 324 0 0 0 0 0 0 2
1036.40 370 370 0 0 0 0 0 0 2
1036.53 386 386 0 0 0 0 0 0 2
1037.16 463 463 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT # 1 PERFORMANCE CURVE
FOR 3 BARREL(S)

Q HWE TWE ICH OCH CCE FCE TCE VO
(ds) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

0 1031.54 1031.14 0.00 -0.40 -0.40 1031.54 0.00 0.00
46 1033.07 1032.37 1.38 1.53 1.53 0.00 0.00 4.05
93 1033.75 1032.95 2.06 2.21 2.21 0.00 0.00 4.81

139 1034.30 1033.38 2.63 2.76 2.76 0.00 0.00 5.42
185 1034.78 1033.75 3.11 3.24 3.24 0.00 0.00 5.96
232 1035.23 1034.07 3.53 3.69 3.69 0.00 0.00 6.46
278 1035.65 1034.35 3.91 4.11 4.11 0.00 0.00 6.96
324 1036.01 1034.61 4.28 4.47 4.47 0.00 0.00 7.43
370 1036.40 1034.85 4.64 4.86 4.86 0.00 0.00 7.92
386 1036.53 1034.93 4.76 4.99 4.99 0.00 0.00 8.09
463 1037.20 1035.28 5.38 5.66 5.66 0.00 0.00 8.91

-------------------------------------------------------------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: BUCKEYE DATE: 04-30-1992

HEAD HEAD TOTAL FLOW X FLOW
ELEV( FT) ERROR( FT) FLOW(CFS) ERROR(CFS) ERROR

1031.54 0.00 0 0 0.00
1033.07 0.00 46 0 0.00
1033.75 0.00 93 0 0.00
1034.30 0.00 139 0 0.00
1034.78 0.00 185 0 0.00
1035.23 0.00 232 0 0.00
1035.65 0.00 278 0 0.00
1036.01 0.00 324 0 0.00
1036.40 0.00 370 0 0.00
1036.53 0.00 386 0 0.00
1037.16 0.00 463 0 0.00

I I I



-------------------------------------------------------------------------------
ICI A - SITE DATA 1 B - CULVERT SHAPE, MATERIAL, INLET 1
IUI---------------------------I-----------------------------------------------1
ILl INLET OUTLET CULVERT I BARRELS SPAN RISE MANN. INLET I
IVI ELEV. ELEV. LENGTH I SHAPE N TYPE I
1#1 (FT) (FT) (FT) I MATERIAL (FT) (FT) I
I 1---------------------------1-----------------------------------------------1
111 1026.00 1017.00 340.00 I 1 - RCP 3.00 3.00 .012 CONVENTIONAL 1

121 I I
131 I I
14 1 I I
151 1 I
16 1 I I

04-30-1992 04-30-19

o
52
~

SM10910:12:01

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

I
I
I
I
I

I
I

CONSTANT WATER SURFACE ELEVATION
1027.20

BARREL SHAPE: CIRCULAR 3.00 FT IN DIAMETER
BARREL MATERIAL:
WITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: GROOVED END IN HEADWALL
INLET DEPRESSION: NONE

I
I
I
I
I
I

CULVERT NUMBER:
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

SELECTED OVERTOPPING CREST

0.00
1026.00
340.00

1017.00
1.00
0.0265

340.00

I
I

ROADWAY SURFACE:
EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
300.00

100.00
1040.00

I
I
I
I



SUMMARY OF CULVERT FL~S (CFS) FILE: 5M109 DATE: 04-30-1992

ELEV (FT)
1026.00
1027.37
1027.52
1027.93
1028.28
1028.60
1028.91
1029.25
1029.87
1029.98
1031.25

TOTAL
o
6

13
19
25
32
38
44
50
52
63

1

o
6

13

19
25
32
38
44
50
52
63

2

o
o
o
o
o
o
o
o
o
o
o

3
o
o
o
o
o
o
o
o
o
o
o

4
o
o
o
o
o
o
o
o
o
o
a

5
o
o
a
a
a
a
a
a
o
a
a

6 OVERTOP ITER
000
002
a a 2

002
a a 2

a a 2

a a 2
a a 2
a a 2
a a 2
a a 2

PERFORMANCE CURVE
1 BARREL(S)

TIo/E
(ft)

1027.20
1027.20
1027.20
1027.20
1027.20
1027.20
1027.20
1027.20
1027.20
1027.20
1027.20

Q

(ds)

o
6

13

19
25
32
38
44
50
52
63

HIo/E
(ft)

1027.20
1027.37
1027.52
1027.93
1028.28
1028.60
1028.91
1029.25
1029.87
1029.98
1031.25

CULVERT # 1
FOR

ICH
(ft)

0.00
0.99
1.52
1.93
2.28
2.60
2.91
3.25
3.61
3.71
4.47

OCH
(ft)

1.20
1.37
1.44
1.63
1.85
2.21
2.68
3.21
3.87
3.98
5.25

CCE
(ft)

1.20
1.37
1.44
1.63
1.85
2.21
2.68
3.21
3.87
3.98
5.25

FCE
(ft)

1026.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TCE
(ft)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

VO
(fps)

0.00
0.89
1.78
2.67
3.57
4.46
5.35
6.24
7.13
7.36
8.91

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 5M109 DATE: 04-30-1992

HEAD
ELEV( FT)

1026.00
1027.37
1027.52
1027.93
1028.28
1028.60
1028.91
1029.25
1029.87
1029.98
1031.25

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FL~(CFS)

o
6

13
19
25
32
38
44
50
52
63

FL~

ERROR(CFS)
a
a
a
a
a
a
a
a
a
a
a

X FL~

ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

&;/

I I r



05-07-1992
I

10:44:43 CANAL 05-07-19 C-3~7

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------
ICI A - SITE DATA I B - CULVERT SHAPE, MATERIAL, INLET I
lul---------------------------I-----------------------------------------------1
ILl INLET OUTLET CULVERT I BARRELS SPAN RISE MANN. INLET I
IVI ELEV. ELEV. LENGTH I SHAPE N TYPE I
1#1 (FT) (FT) (FT) I MATERIAL (FT) (FT) I
1 1---------------------------1-----------------------------------------------1
111 1025.17 1022.21 155.00 13 - RCP 5.00 5.00 .012 CONVENTIONAL I

12 1 I I

13 1 I I

14 1 I I
151 I I
16 1 I I

I
I
I
I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

o
372
446

BARREL SHAPE: CIRCULAR 5.00 FT IN DIAMETER

BARREL MATERIAL:
WITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: GROOVED END IN HEADWALL
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION
BOTTOM WIDTH (FT)
SIDE SLOPE H/V :1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)

CULVERT NUMBER: 1
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

UNIFORM FLOW RATING CURVE

0.00
1025.17
155.00

1022.21
3.00
0.0191

155.00

8.00
2.0
0.002
0.018

1022.21

FOR DOWNSTREAM CHANNEL
FROUDE VEL. SHEAR

NO. (FPS) (PSF)
0.000 0.16 94.40
0.000 3.54 0.15
0.000 4.36 0.22
0.000 4.90 0.27
0.000 5.31 0.32
0.000 5.65 0.36
0.000 5.94 0.39
0.000 6.19 0.43

0.000 6.41 0.45
0.000 6.49 0.46
0.000 6.81 0.51

W.S.E.
( FT)

1022.21
1023.42
1023.98
1024.41
1024.77
1025.08
1025.36
1025.62

1025.85
1025.93
1026.27

FLOW
(CFS)

0.00
44.60
89.20

133.80
178.40
223.00
267.60
312.20

356.80
372.00
446.00I

I

I
I

I

I

I
I
I

I

I



SELECTED OVERTOPPING CREST

ROADIIAY SURFACE:
EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

GRAVEL
120.00

100.00
1033.00

-------------------------------------------------------------------------------
SUMMARY OF CULVERT FLOIIS (CFS) FILE: CANAL DATE: 05-07-1992
----------------------------.--------------------------------------------------
ELEV ( FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER

1025.17 0 0 0 0 0 0 0 0 0
1026.48 45 45 0 0 0 0 0 0 2
1027.14 89 89 0 0 0 0 0 0 2
1027.70 134 134 0 0 0 0 0 0 2
1028.17 178 178 0 0 0 0 0 0 2
1028.58 223 223 0 0 0 0 0 0 2
1028.96 268 268 0 0 0 0 0 0 2
1029.31 312 312 0 0 0 0 0 0 2
1029.66 357 357 0 0 0 0 0 0 2
1029.78 372 372 0 0 0 0 0 0 2
1030.36 446 446 0 0 0 0 0 0 2

CULVERT # 1 PERFORMANCE CURVE
FOR 3 BARREL(S)

Q HIIE TilE ICH OCH CCE FCE TCE VO
(ds) (ft) (ft) (tt) (ft) (ft) (ft) (tt) (fps)

0 1025.17 1022.21 0.00 -2.96 -2.96 1025.17 0.00 0.00
45 1026.48 1023.42 1.31 -1.44 -1.44 0.00 0.00 4.02
89 1027.14 1023.98 1.97 -0.74 -0.74 0.00 0.00 4.76

134 1027.70 1024.41 2.53 -0.20 -0.20 0.00 0.00 5.35
178 1028.17 1024.77 3.00 0.28 0.28 0.00 0.00 5.88
223 1028.58 1025.08 3.41 0.71 0.71 0.00 0.00 6.37
268 1028.96 1025.36 3.79 1.11 1. 11 0.00 0.00 6.85
312 1029.31 1025.62 4.14 1.49 1.49 0.00 0.00 7.31
357 1029.66 1025.85 4.49 1.86 1.86 0.00 0.00 7.78

372 1029.78 1025.93 4.60 1.99 1.99 0.00 0.00 7.94
446 1030.36 1026.27 5.19 2.56 2.56 0.00 0.00 8.71

-------------------------------------------------------------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CANAL DATE: 05-07-1992
-------------------------------------------------------------------------------

HEAD HEAD TOTAL FLOW % FLOII

ELEV( FT) ERROR( FT) FLOII(CFS) ERROR(CFS) ERROR

1025.17 0.00 0 0 0.00

1026.48 0.00 45 0 0.00

1027.14 0.00 89 0 0.00

1027.70 0.00 134 0 0.00

1028.17 0.00 178 0 0.00

1028.58 0.00 223 0 0.00

1028.96 0.00 268 0 0.00

1029.31 0.00 312 0 0.00

1029.66 0.00 357 0 0.00

1029.78 0.00 372 0 0.00

1030.36 0.00 446 0 0.00
--------~----------------------------------------------------------------------

[;3

I I I



05-29-1992
I

07:31:39 RID59 01-08-19

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------
lei A - SITE DATA I B - CULVERT SHAPE, MATERIAL, INLET I
IU 1------------- ----- ---- ---- -1-- -- ------ -- -------- -- -- -- -- -------- ---- -- -- ---I

ILl INLET OUTLET CULVERT I BARRELS SPAN RISE MANN. INLET I

IV I ELEV. ELEV. LENGTH I SHAPE N TYPE I
1#1 (FT) (FT) (FT) I MATERIAL (FT) (FT) I
I 1---------------------------1----------------------------------------------- I
111 22.70 22.45 440.00 I 1 - RCB 12.00 10.00 .013 CONVENTIONAL I

121 I I
131 I I
14 1 I I

151 I I
161 I I

I
I
I
I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

o
100
220

DO~NSTREAM CHANNEL CROSS-SECTION
BOTTOM ~IDTH (FT)
SIDE SLOPE H/V :1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)

BARREL SHAPE: 12.00 FT X 10.00 FT
BARREL MATERIAL: CONCRETE
~ITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND ~ALL: 1:1 BEVEL
INLET DEPRESSION: NONE

CULVERT NUMBER: 1
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

UNIFORM FLO~ RATING CURVE

8.00
1.0
0.000
0.025

22.59

0.00
22.70

440.00
22.45

1.00
0.0006

440.00

BOX

FOR DO~NSTREAM CHANNEL
FROUDE VEL. SHEAR

NO. (FPS) (PSF)
0.000 0.00 0.00
0.000 1.09 0.03
0.000 1.33 0.04
0.000 1.50 0.05
0.000 1.62 0.05
0.000 1.67 0.06
0.000 1.80 0.07
0.000 1.87 0.07

0.000 1.94 0.08
0.000 2.00 0.08
0.000 2.05 0.09

~.S.E.

(FT)

22.59
24.61
25.59
26.34
26.98
27.30
28.04
28.50

28.92
29.32
29.69

FLO~

(CFS)
0.00

22.00
44.00
66.00
88.00

100.00
132.00
154.00

176.00
198.00
220.00

I

I

I

I

I

I
I

I
I

I

I,



SELECTED OVERTOPPING CREST

ROADWAY SURFACE:
EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE
CREST LENGTH (FT)

OVERTOPPING CREST ELEVATION (FT)

SUMMARY OF CULVERT FLOWS (CFS)

PAVED
380.00

100.00

34.20

FILE: RID59 DATE: 01-08-1992

ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
22.70 0 0 0 0 0 0 0 0 0
24.64 22 22 0 0 0 0 0 0 2
25.64 44 44 0 0 0 0 0 0 2
26.41 66 66 0 0 0 0 0 0 2
27.07 88 88 0 0 0 0 0 0 2
27.39 100 100 0 0 0 0 0 0 2
28.15 132 132 0 0 0 0 0 0 2
28.63 154 154 0 0 0 0 0 0 2
29.06 176 176 0 0 0 0 0 0 2
29.47 198 198 0 0 0 0 0 0 2
29.86 220 220 0 0 0 0 0 0 2

CULVERT # 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q HWE TWE ICH OCH CCE FCE TCE VO
(ds) ( tt) (tt) (tt) (tt) (tt) (tt) (tt) (tps)

0 22.70 22.59 0.00 -0.11 -0.11 22.70 0.00 0.00

22 24.64 24.61 1. 79 1.94 1.94 0.00 0.00 0.85

44 25.64 25.59 2.02 2.94 2.94 0.00 0.00 1.17

66 26.41 26.34 2.24 3.71 3.71 0.00 0.00 1.41

88 27.07 26.98 2.46 4.37 4.37 0.00 0.00 1.62

100 27.39 27.30 2.57 4.69 4.69 0.00 0.00 1.72

132 28.15 28.04 2.88 5.45 5.45 0.00 0.00 1.97

154 28.63 28.50 3.08 5.93 5.93 0.00 0.00 2.12

176 29.06 28.92 3.29 6.36 6.36 0.00 0.00 2.27

198 29.47 29.32 3.49 6.77 6.77 0.00 0.00 2.40

220 29.86 29.69 3.68 7.16 7.16 0.00 0.00 2.53
-------------------------------------------------------------------------------

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: RI059 DATE: 01-08-1992
-------------------------------------------------------.--.--.-----------------

HEAD HEAD TOTAL FLOW % FLOW

ELEV( FT) ERROR( FT) FLOW(CFS) ERROR(CFS) ERROR

22.70 0.00 0 0 0.00

24.64 0.00 22 0 0.00

25.64 0.00 44 0 0.00

26.41 0.00 66 0 0.00

27.07 0.00 88 0 0.00

27.39 0.00 100 0 0.00

28.15 0.00 132 0 0.00

28.63 0.00 154 0 0.00

29.06 0.00 176 0 0.00

29.47 0.00 198 0 0.00

29.86 0.00 220 0 0.00
- - ----- -- -- - - - - - - - - - - - -- -- - - - - - - --- - -------- -_.- - - - - - - - - - - - -- - - - - - - - - - - - -- - - - --
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05-07-1992 10:48: 11 59AVE 05-07-19

MINUMUM DISCHARGE eCFS) 0
DESIGN DISCHARGE eCFS) 379
MAXIMUM DISCHARGE (CFS) 455

ICI A - SITE DATA I B - CULVERT SHAPE, MATERIAL, INLET I
IUI---------------------------I-----------------------------------------------1

ILl INLET OUTLET CULVERT I BARRELS SPAN RISE MANN. INLET I
IVI ELEV. ELEV. LENGTH I SHAPE N TYPE I
1#1 (FT) (FT) (FT) 1 MATERIAL (FT) (FT) I
I 1---------------------------1-----------------------------------------------1
111 1020.91 1020.57 170.00 I 3 - RCP 5.00 5.00 .012 CONVENTIONAL 1

12 1 I I

13 1 1 I

14 1 I 1

15 1 I I

16 1 I I

CULVERT NUMBER:
INLET STATION eFT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE eFT)

0.00
1020.91
170.00

1020.57
3.00
0.0020

1.70.00

BARREL SHAPE: CIRCULAR 5.00 FT IN DIAMETER
BARREL MATERIAL:
WITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: GROOVED END IN HEADWALL

INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION
BOTTOM WIDTH (FT)
SIDE SLOPE H/V :1

CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)

8.00
2.0
0.002
0.018

1020.57

UNIFORM FLOW RATING CURVE
FLOW

(CFS)
0.00

45.50
91.00

136.50
182.00
227.50
273.00
318.50
364.00
379.00
455.00

W.S.E.
(FT)

1020.57
1021.79
1022.36
1022.79
1023.16
1023.47
1023.75
1024.01
1024.25
1024.32
1024.67

FOR DOWNSTREAM CHANNEL
FROUDE VEL. SHEAR

NO. (FPS) (PSF)
0.000 0.16 94.40
0.000 3.56 0.15
0.000 4.39 0.22
0.000 4.93 0.28
0.000 5.34 0.32
0.000 5.68 0.36
0.000 5.97 0.40
0.000 6.22 0.43
0.000 6.45 0.46
0.000 6.52 0.47
0.000 6.84 0.51

I I I



I
I
I
I
I
I
I
I
I
I
I
I
I

SELECTED OVERTOPPING CREST

ROADIIAY SURFACE: PAVED

EMBANKMENT TOP IIIDTH eFT): 140.00
CONSTANT ROADIIAY ELEVATION PROFILE
CREST LENGTH (FT) 100.00

OVERTOPPING CREST ELEVATION eFT) 1031.00

-------------------------------------------------------------------------------
SUMMARY OF CULVERT FLOIIS (CFS) FILE: 59AVE DATE: 05-07-1992

-------------------------------------------------------------------------------
ELEV eFT) TOTAL 1 2 3 4 5 6 OVERTOP ITER

1020.91 0 0 0 0 0 0 0 0 0

1022.42 46 46 0 0 0 0 0 0 2

1023.10 91 91 0 0 0 0 0 0 2

1023.64 137 137 0 0 0 0 0 0 2

1024.12 182 182 0 0 0 0 0 0 2

1024.56 228 228 0 0 0 0 0 0 2

1024.98 273 273 0 0 0 0 0 0 2

1025.33 319 319 0 0 0 0 0 0 2

1025.69 364 364 0 0 0 0 0 0 2

1025.84 379 379 0 0 0 0 0 0 2

1026.46 455 455 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT # 1 PERFORMANCE CURVE

FOR 3 BARRELeS)
Q HIIE TilE ICH OCH CCE FCE TCE VO

Cds) eft) eft) eft) eft) eft) eft) eft) (fps)

0 1020.91 1020.57 0.00 -0.34 -0.34 1020.91 0.00 0.00

46 1022.42 1021.79 1.37 1.51 1.51 0.00 0.00 4.04

91 1023.10 1022.36 2.04 2.19 2.19 0.00 0.00 4.79

137 1023.64 1022.79 2.60 2.73 2.73 0.00 0.00 5.39

182 1024.12 1023.16 3.08 3.21 3.21 0.00 0.00 5.92

228 1024.56 1023.47 3.50 3.65 3.65 0.00 0.00 6.42

273 1024.98 1023.7S 3.88 4.07 4.07 0.00 0.00 6.91

319 1025.33 1024.01 4.23 4.42 4.42 0.00 0.00 7.38

364 1025.69 1024.25 4.59 4.78 4.78 0.00 0.00 7.86

379 1025.84 1024.32 4.70 4.93 4.93 0.00 0.00 8.01

455 1026.47 1024.67 5.31 5.56 5.56 0.00 0.00 8.82

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 59AVE

% FLOII
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

DATE: 05-07-1992

FLOII
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

TOTAL
FLOII(CFS)

o
46
91

137
182
228
273
319
364

379
455

HEAD
ERRORe FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

HEAD
ELEVeFT)

1020.91
1022.42
1023.10
1023.64
1024.12
1024.56
1024.98
1025.33
1025.69
1025.84
1026.46

I
I

I
I
I

I 10



05-07-1992 10:51:24 LBUCKEYE 05-07-19

MINUMUM DISCHARGE (CFS) 0
DESIGN DISCHARGE (CFS) 391
MAXIMUM DISCHARGE (CFS) 469

Ici A - SITE DATA I B - CULVERT SHAPE, MATERIAL, INLET 1
IUI--------------------------- 1-----------------------------------------------1
ILl INLET OUTLET CULVERT I BARRELS SPAN RISE MANN. INLET I
IVI ELEV. ELEV. LENGTH I SHAPE N TYPE I
1#1 (FT) (FT) (FT) I MATERIAL (FT) (FT) I
I 1---------------------------1-----------------------------------------------1
III 1013.70 1013.20 75.00 I 1 - RCB 8.00 6.00 .013 CONVENTIONAL I
12 1 I I

13 1 I I
141 I I
15 1 I I

16 1 I I

CULVERT NUMBER: 1
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1013.70

75.00
1013.20

1.00
0.0067

75.00

BARREL SHAPE: 8.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
WITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: 1.5:1 BEVEL (90 DEG.)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION
BOTTOM WIDTH (FT)
SIDE SLOPE H/V :1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)

10.00
2.0
0.002
0.018

1013.20

UNIFORM FLOW RATING CURVE
FLOW W.S.E.

(CFS) (FT)
0.00 1013.20

46.90 1014.31
93.80 1014.84

140.70 1015.25
187.60 1015.60
234.50 1015.90
281.40 1016.17
328.30 1016.42
375.20 1016.65
391.00 1016.73
469.00 1017.07

FOR DOWNSTREAM CHANNEL
FROUDE VEL. SHEAR

NO. (FPS) (PSF)
0.000 0.00 0.00
0.000 3.46 0.14
0.000 4.30 0.20
0.000 4.86 0.26
0.000 5.29 0.30
0.000 5.63 0.34
0.000 5.93 0.37
0.000 6.19 0.40
0.000 6.42 0.43
0.000 6.50 0.44
0.000 6.83 0.48

I I I



I
I
I
I
I
I
I
I
I
I
I
I
I

SELECTED OVERTOPPING CREST

ROADWAY SURFACE: PAVED
EMBANKMENT TOP WIDTH (FT): 150.00

CONSTANT ROADWAY ELEVATION PROFILE
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 1024.00

-------------------------------------------------------------------------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: LBUCKEYE DATE: 05-07-1992
--------.-.----------.----------------.----------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER

1013.70 0 0 0 0 0 0 0 0 0

1015.28 47 47 0 0 0 0 0 0 2
1016.16 94 94 0 0 0 0 0 0 2

1016.95 141 141 0 0 0 0 0 0 2
1017.65 188 188 0 0 0 0 0 0 2
1018.28 235 235 0 0 0 0 0 0 2
1018.88 281 281 0 0 0 0 0 0 2
1019.44 328 328 0 0 0 0 0 0 2
1019.99 375 375 0 0 0 0 0 0 2
1020.17 391 391 0 0 0 0 0 0 2

1021.08 469 469 0 0 0 0 0 0 2
-------------------------------------------------------------------------------

CULVERT # 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q HWE TWE ICH OCH CCE FCE TCE VO
(ds) (ft) (ft) (ft) (tt) (ft) (ft) (tt) (fps)

0 1013.70 1013.20 0.00 -0.50 -0.50 1013.70 0.00 0.00

47 1015.28 1014.31 1.58 1.14 1. 14 0.00 0.00 5.28

94 1016.16 1014.84 2.46 2.09 2.09 0.00 0.00 7.14

141 1016.95 1015.25 3.25 2.90 2.90 0.00 0.00 8.57

188 1017.65 1015.60 3.95 3.62 3.62 0.00 0.00 9.78

235 1018.28 1015.90 4.58 4.28 4.28 0.00 0.00 10.85

281 1018.88 1016.17 5.18 4.90 4.90 0.00 0.00 11.83

328 1019.44 1016.42 5.74 5.48 5.48 0.00 0.00 12.65

375 1019.99 1016.65 6.29 6.04 6.04 0.00 0.00 13.11

391 1020.17 1016.73 6.47 6.22 6.22 0.00 0.00 13.25

469 1021.08 1017.07 7.38 7.09 7.09 0.00 0.00 13.92

HEAD HEAD TOTAL FLOW % FLOW

ELEV( FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR

1013.70 0.00 0 0 0.00

1015.28 0.00 47 0 0.00

1016.16 0.00 94 0 0.00

1016.95 0.00 141 0 0.00

1017.65 0.00 188 0 0.00

1018.28 0.00 235 0 0.00

1018.88 0.00 281 0 0.00

1019.44 0.00 328 0 0.00

1019.99 0.00 375 0 0.00

1020.17 0.00 391 0 0.00

1021.08 0.00 469 0 0.00

I
I
I
I
I
I

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: LBUCKEYE DATE: 05-07-1992



05-07-1992 10:52:41 BROADYAY 05-01-19

MINUMUM DISCHARGE (CFS) 0
DESIGN DISCHARGE (CFS) 571
MAXIMUM DISCHARGE (CFS) 685

lei A - SITE DATA I B - CULVERT SHAPE, MATERIAL, INLET I

IUI--------------------------- 1-----------------------------------------------1
ILl INLET OUTLET CULVERT I BARRELS SPAN RISE MANN. INLET I
IVI ELEV. ELEV. LENGTH I SHAPE N TYPE I

1#1 (FT) (FT) (FT) I MATERIAL (FT) (FT) I
1 1-------····-··----------·--1---------···-----------------------------------1
111 1001.46 1000.76 135.00 14- RCP 5.00 5.00 .012 CONVENTIONAL 1

12 1 1 1
131 I I
14 1 I I

151 I I
16 1 1 1

CULVERT NUMBER:
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1001.46
135.00

1000.76
4.00
0.0052

135.00

BARREL SHAPE: CIRCULAR 5.00 FT IN DIAMETER
BARREL MATERIAL:
YITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND YALL: GRQ()VED END IN HEADYALL
INLET DEPRESSION: NONE

DOYNSTREAM CHANNEL CROSS-SECTION
BOTTOM YIDTH (FT)
SIDE SLOPE H/V :1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)

10.00
2.0
0.003
0.018

1000.76

UNIFORM FLOY RATING CURVE
FLOY Y.S.E.

(CFS) (FT)
0.00 1000.76

68.50 1002.02
137.00 1002.62
205.50 1003.08
274.00 1003.47
342.50 1003.81
411.00 1004.11
479.50 1004.39
548.00 1004.64
571.00 1004.72
685.00 1005.10

FOR DOYNSTREAM CHANNEL
FROUDE VEL. SHEAR

NO. (FPS) (PSF)
0.000 0.21 %128.80
0.000 4.32 0.21
0.000 5.36 0.31
0.000 6.04 0.39
0.000 6.56 0.46
0.000 6.98 0.51
0.000 7.34 0.56
0.000 7.66 0.61
0.000 7.95 0.65
0.000 8.03 0.67
0.000 8.44 0.73



I
I
I
I

SELECTED OVERTOPPING CREST

ROADIIAY SURFACE:
EMBANKMENT TOP IIIDTH (FT):

CONSTANT ROADIIAY ELEVATION PROFILE
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

SUMMARY OF CULVERT FLOIIS (CFS)

PAVED
100.00

100.00
1010.00

FILE: BROADIIAY DATE: 05-01-1992

I
I
I
I

ELEV (FT)
1001.46
1002.92
1003.65
1004.24
1004.75
1005.20
1005.61
1006.00
1006.41
1006.54
1007.27

TOTAL
o

69
137
206
274
343
411
480
548
571
685

1

o
69

137
206
274
343
411
480
548
571
685

2
o
o
o
o
o
o
o
o
o
o
o

3
o
o
o
o
o
o
o
o
o
o
o

4

o
o
o
o
o
o
o
o
o
o
o

5

o
o
o
o
o
o
o
o
o
o
o

6 OVERTOP ITER
000
002
002
002
002
002
002
002
002
002
002

PERFORMANCE CURVE
4 BARREL(S)

TilE
(ft)

1000.76
1002.02
1002.62
1003.08
1003.47
1003.81
1004.11
1004.39
1004.64
1004.72
1005.10

I
I
I
I
I

Q

(ds)

o
69

137

206
274
343
411
480
548
571
685

HIIE
(ft)

1001.46
1002.92
1003.65
1004.24
1004.75
1005.20
1005.61
1006.00
1006.41
1006.54
1007.27

CULVERT # 1

FOR
ICH
(ft)

0.00
1.46
2.19
2.78
3.29
3.74
4.15
4.54
4.95
5.08
5.81

OCH
(ft)

-0.70
0.93
1.69
2.29
2.83
3.33
3.80
4.19
4.63
4.77
5.74

CCE
(ft)

-0.70
0.93
1.69
2.29
2.83
3.33
3.80
4.19
4.63
4.77
5.74

FCE
(ft)

1001.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TCE
(ft)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

VO
Ups)

0.00
4.35
5.12
5.74
6.31
6.83
7.36
7.87
8.39
8.56
9.48

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: BROADIIAY DATE: 05-01-1992

I
I
I
I
I
I

HEAD
ELEV(FT)

1001.46
1002.92
1003.65
1004.24
1004.75
1005.20
1005.61
1006.00
1006.41
1006.54

1007.27

HEAD
ERROR( FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLOII(CFS)

o
69

137

206
274
343
411
480
548
571

685

FLOII
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

% FLOII
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

14
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SEGMENT I
CHANNEL DESIGN SHEETS
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I
I
I

Computation

IProject SOUTH MOUNTAIN FREEWAY

ISubject CHANNEl CONSTRUCTION DETAIL (SUGGESTED)

!TaSk

IJob No. INo

lilt
IComputed El !Date 6-1-92

IChecked IDate

ISheet lot

I Channel Construction CL

NTS

I
I
I
I
I

Transverse Reinforcement
Grade 60, #4 Bars @ 12' c to c

w

B

0.02 '1ft ..

Longitudinal Reinforcement
Grade 60, #4 Bars @ 10' c to c

I
I
I
I
I
I
I
I
I

NOTES:

1. Concrete fc=.3000 psi.
2. Channel Lining Sholl be Cast-in-Ploce

Concrete with Reinforcing as Shown.
J. Reinforcing Sholl be Continuous.

14A



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: LATHAM

Comment: LATHAM ST. TO ROOSEVELT ST. (ROCK)

Solve For Depth

Given Input Data:

Bottom width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:

Depth .
Velocity .
Flow Area .
Flow Top width ..•
Wetted Perimeter.
Critical Depth ...
critical Slope .•.
Froude Number ....

4.00 ft
3.00:1 (H:V)
3.00:1 (H:V)
0.030
0.0060 ft/ft

60.00 cfs

1. 68 ft
3.94 fps

15.23 sf
14.10 ft
14.65 ft
1. 37 ft
0.0142 ft/ft
0.67 (flow is SUbcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

I I I 1 r



Worksheet Name: ROOSEVELT

Comment: ROOSEVELT ST. TO VAN BUREN

Solve For Depth

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

1. 94 ft
3.16 fps

19.00 sf
15.62 ft
16.25 ft
1. 37 ft
0.0142 ft/ft
0.50 (flow is Subcritical)

4.00 ft
3.00:1 (H:V)
3.00: 1 (H: V)
0.030
0.0033 ft/ft

60.00 cfs

Depth .
Velocity .
Flow Area ..•....•
Flow Top Width ...
Wetted Perimeter.
critical Depth •.•
critical Slope .
Froude Number .

Bottom width .....
Left Side Slope •.
Right Side Slope.
Manning's n ..•••.
Channel Slope .
Discharge .

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

Computed Results:

Given Input Data:

I I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: VANBUREN

Comment: STA. 145+00 TO SPRR

Solve For Depth

Given Input Data:

Bottom width ..•..
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:

Depth .
Velocity .
Flow Area .
Flow Top Width •••
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0030 ft/ft

386.00 cfs

3.42 ft
7.60 fps

50.78 sf
21. 69 ft
23.30 ft

3.19 ft
0.0040 ft/ft
0.88 (flow is SUbcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

-;7

I I I



Worksheet Name: SPRR

Comment: SPRR TO BUCKEYE ROAD

Solve For Depth

18

3.66 ft
6.90 fps

55.97 sf
22.62 ft
24.35 ft

3.19 it
0.0040 ft/ft
0.77 (flow is subcritical)

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0023 ft/ft

386.00 cfs

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Bottom Width .....
Left Side Slope •.
Right Side Slope.
Manning's n .
Channel Slope•...
Discharge .•......

Depth .
Velocity ...•••..•
Flow Area .•......
Flow Top Width ...
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number •...

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * waterbury, ct 06708

Computed Results:

Given Input Data:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: BUCKEYE

Comment: BUCKEYE TO RID CANAL

Solve For Depth

Given Input Data:

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:

Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
critical Depth .
critical Slope .
Froude Number .•..

8.00 ft
2.00: 1 (H:V)
2.00:1 (H:V)
0.018
0.0020 ft/ft

386.00 cfs

3.78 ft
6.55 fps

58.92 sf
23.14 ft
24.92 ft

3.19 ft
0.0040 ft/ft
0.72 (flow is SUbcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

I I I



Worksheet Name: CANAL

Comment: RID CANAL TO 59TH AVENUE

Solve For Depth

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

3.75 ft
6.52 fps

58.13 sf
23.00 ft
24.77 ft

3.15 ft
0.0040 ft/ft
0.72 (flow is SUbcritical)

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0020 ft/ft

379.00 cfs

Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
critical Depth .
critical Slope .
Froude Number .

Bottom Width .•...
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

Computed Results:

Given Input Data:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: 59AVENUE

Comment: STA 231+00 TO LOWER BUCKEYE

Solve For Depth

Given Input Data:

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:

Depth .
Velocity .
Flow Area .
Flow Top width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0025 ft/ft

391. 00 cfs

3.60 ft
7.13 fps

54.80 sf
22.41 ft
24.12 ft

3.21 ft
0.0040 ft/ft
0.80 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

8/
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Worksheet Name: LBUCKEYE

Comment: LOWER BUCKEYE ROAD TO 266+00

Solve For Depth

3.53 ft
6.50 fps

60.18 sf
24.11 ft
25.78 ft
2.95 ft
0.0040 ft/ft
0.72 (flow is subcritical)

10.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0020 ft/ft

391. 00 cfs

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n~ .
Channel Slope .
Discharge .

Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
critical Depth .
critical Slope .
Froude Number .

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

Given Input Data:

Computed Results:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: HALFl9

Comment: 1/2 SECT LINE OF SECT 19 TO BROADWAY ROAD

Solve For Depth

Given Input Data:

Bottom width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:

Depth .
Velocity .
Flow Area .
Flow Top width .
Wetted Perimeter.
critical Depth .
critical Slope .
Froude Number .

10.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0020 ft/ft

438.00 cfs

3.74 ft
6.70 fps

65.35 sf
24.96 ft
26.72 ft

3.15 ft
0.0039 ft/ft
0.73 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

88



Worksheet Name: BROADWAY

Comment: BROADWAY SOUTH TO SALT RIVER

Solve For Depth

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

3.96 ft
8.03 fps

71.07 sf
25.86 ft
27.73 ft

3.64 ft
0.0038 ft/ft
0.85 (flow is SUbcritical)

10.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0027 ft/ft

571. 00 cfs

Depth .
Velocity .
Flow Area .
Flow Top width .
Wetted Perimeter.
critical Depth .
critical Slope .
Froude Number .

Bottom width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

Given Input Data:

Computed Results:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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SOUTH MOUNTAIN FREEWAY
SEGMENT II

TECHNICAL APPENDIX
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SEGMENT II
PRECIPITATION CALCULATIONS
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ADDENDUM to "HYDROLOGIC DESIGN FOR
HIGHWAY DRAINAGE IN ARIZONA" April 1975

Steps to be used to determine precipitation values for various dura­
tions and return periods.

STEP 1. From the precipitation maps in the manual "Hydrologic
Design for Highway Drainage in Arizona", determine the precipi­
tation values for the 6 and 24 hour duration storms for return
periods of 2, 5, 10, 25, 50 and 100 years. Tabulate these values
in Table 1 in the column headed 'Map Values'

TABLE 1

Return Period Precipitation Values (inches)
(Years) 6 hour duration 24 hour duration

Map Corrected Map Corrected
Value Value Value Value

2 /·Z /.20 !~ 155

5 1.1 //5 2.'; "2.,1:;

10 ?, I 'Z./b Z.tP '25G

25 z..~ Z, i/D ?z. 3'.10

50 ;:;,0 3,05 5.& 3.(/0
-

100 g.4 3,45 40 4, Q>

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series
of 12 maps, (2) there may be some slight registration differences
in printing, and (3) precise interpolation between isolines is diffi­
cult. In order to minimize any errors in reading the maps, these
values should be plotted on the diagram "Precipitation Depth versus
Return Period" Fig. 1 .

11111
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HEAR 6·HO R PRECIPITATION
-II~ ISOPlUVI or 2·YEAR 6-HOUR

PRECIPITATION I TENTHS or AN INCH

PRECIPITATION MAP A

ARIZONA

'U_1WW
SCALE-MIlES

ctt~~~1'_~-l
II 1lV~IElI" 11 1111

Prepared by: U.S. Weather Bureau

For: 5011 Conservation Service

March 1967

Revised by AHD 1970
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PRECIPITATION MAP B

ARIZONA
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For: Soli Conservation Service
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SEGMENT IT
SUBAREA PARAMETER SHEETS

(TIME OF CONCENTRATION CALCULATIONS)



Price Road GEC
South Mountain Freeway

Curve Number:

SUBAREA PARAMETERS

Routing Through Downstream Waterway:

feet
feet
feet
ft/ft

85.3

0.86 hours
0.52 hours

300 feet
0.3

1.55 inches
feet
feet

0.5 ft/ft
fps

0.27 hours
5044 feet
1300 feet
1070 feet

0.046 ft/ft
3.4 fps

0.41 hours
5238 feet
1070 feet
1036 feet

0.0065 ft/ft
7.9 fps

0.18 hours

c::D160

feet
h/v

Modified Puis -
New Detention Area

/00

Subarea Number:

0.97 Square Miles

TOTAL TRAVEL TIME
Tlag

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Drainage Area:

Time of Concentration:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Subarea Number: CD170

Drainage Area:

Time of Concentration:

1.99 Square Miles (excludes non-contributing areas)

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Conc. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

/01

I I I

300 feet
0.3

1.55 inches
feet
feet

0.5 ft/ft
fps

0.27 hours
10800 feet
2400 feet
1104 feet
0.12 ft/ft

5.5 fps
0.55 hours

feet
feet
feet
ft/ft
fps
hours

0.82 hours
0,49 hours

84.2

10800 feet
1104 feet
1024 feet

0.0078 ft/ft
0.025

feet
h/v

Normal Depth­
8pt X-Section



Price Road GEC
South Mountain Freeway

0.65 Square Miles (excludes non-contributing areas)

Curve Number:

Routing Through Downstream Waterway:

81

2.64 hours
1.58 hours

300 feet
0.13
1.55 inches

feet
feet

0.02 ft/ft
fps

0.5 hours
10800 feet

1096 feet
1024 feet

0.007 ft/ft
1.4 fps

2.14 hours
feet
feet
feet
ft/ft
fps
hours

C.D 171

3100 feet
feet
feet

0.002 ft/ft
0.025

20 feet
3 h/v

Muskingum-Cunge

Subarea Number:

SUBAREA PARAMETERS

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Drainage Area:

Time of Concentration:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Drainage Area:

Time of Concentration:

Subarea Number:

1.56 Square Miles

C0180

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

/03

I I I

4270
1198
1080

0.028
2.7

300 feet
0.3

1.55 inches
feet
feet

0.083 ft/ft
fps

0.56 hours
8260 feet
1080 feet
1040 feet

0.0048 ft/ft
1.4 fps

2.75 hours
feet
feet
feet
ft/ft
fps
hours

3.31 hours
1.99 hours

86.1

feet
feet
feet
ft/ft

feet
h/v

Modified Puis -
Natural Detention Area



Price Road GEC
South Mountain Freeway

1.26 Square Miles (excludes non-contributing areas)

Curve Number:

Routing Through Downstream Waterway:

feet
feet
feet
ft/ft

81

0.81 hours
0.49 hours

300 feet
0.3

1.55 inches
feet
feet

0.43 ft/ft
fps

0.29 hours
3400 feet
1364 feet
1036 feet

0.096 ft/ft
5 fps

0.18 hours
6200 feet
1036 feet
1020 feet

0.0026 ft/ft
5 fps

0.34 hours

c..D190

feet
h/V

Modified Puis -
New Detention Area

SUBAREA PARAMETERS

Subarea Number:

Conc. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

TOTAL TRAVEL TIME
Tlag

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Drainage Area:

Time of Concentration:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Subarea Number: CD200

Drainage Area:

Time of Concentration:

1.99 Square Miles (excludes non-contributing areas)

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Conc. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

I I I

300 feet
0.011

1.55 inches
feet
feet

0.028 ft/ft
fps

0.06 hours
8730 feet
1290 feet
1164 feet

0.014 ft/ft
2.4 fps

1.01 hours
feet
feet
feet
ft/ft
fps
hours

1.07 hours
0.64 hours

82.9

9990 feet
1164 feet
1084 feet

0.008 ft/ft
0.02

40 feet
25 h/v

Normal Depth
and Kinematic Wave



Price Road GEC
South Mountain Freeway

1.58 Square Miles (excludes non-contributing areas)

Curve Number:

Routing Through Downstream Waterway:

82.8

1.92 hours
1.08 hours

300 feet
0.011

1.55 inches
feet
feet

0.007 ft/ft
fps

0.11 hours
11060 feet

1162 feet
1084 feet

0.007 ft/ft
1.7 fps

1.81 hours
feet
feet
feet
ft/ft
fps
hours

c..p 201

10500 feet
1084 feet
1034 feet

0.0042 ft/ft
0.02

40 feet
25 h/v

Kinematic Wave

Subarea Number:

SUBAREA PARAMETERS

TOTAL TRAVEL TIME
Tlag

Conc. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

Drainage Area:

Time of Concentration:

I
I
I
I
I
I
I
I
I
I
I
I
I
I

II

I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Subarea Number: c.t;> 202

Drainage Area:

Time of Concentration:

1.4 Square Miles (excludes non-contributing areas)

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

/07

I I I

300 feet
0.06
1.55 inches

feet
feet

0.01 ft/ft
fps

0.36 hours
15000 feet
1116 feet
1034 feet

0.0055 ft/ft
1.2 fps

3.47 hours
feet
feet
feet
ft/ft
fps
hours

3.83 hours
2.3 hours

81.6

6300 feet
feet
feet

0.0016 ft/ft
.03/.07

feet
h/v

Muskingum-Cunge



Price Road GEC
South Mountain Freeway

2.03 Square Miles (excludes non-contributing areas)

Curve Number:

Routing Through Downstream Waterway:

82

4.5 hours
2.7 hours

300 feet
0.1

1.55 inches
feet
feet

0.004 Nft
fps

0.78 hours
10700 feet

1057 feet
1030 feet

0.0025 Nft
0.8 fps

3.72 hours
feet
feet
feet
Nft
fps
hours

<:::0203

6300 feet
feet
feet

0.0016 Nft
.03/.07

feet
h/v

Muskingum-Cunge

Subarea Number:

SUBAREA PARAMETERS

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

Drainage Area:

Time of Concentration:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Subarea Number: CP210

Drainage Area:

Time of Concentration:

1.97 Square Miles (excludes non-contributing areas)

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

I I I

300 feet
0.3

1.55 inches
feet
feet

0.5 ft/ft
fps

0.27 hours
4270 feet
2150 feet
1550 feet
0.14 ft/ft

6 fps
0.2 hours

6200 feet
feet
feet

0.019 ft/ft
10.2 fps
0.17 hours

0.64 hours
0.38 hours

94.9

4850 feet
1410 feet
1330 feet

0.016 ft/ft
0.05
200 feet

5 h/v
Muskingum-Cunge



Price Road GEC
South Mountain Freeway

1.35 Square Miles (excludes non-contributing areas)

Curve Number:

Routing Through Downstream Waterway:

feet
feet
feet
ft/ft

94.9

0.56 hours
0.34 hours

300 feet
0.3

1.55 inches
feet
feet

0.33 ft/ft
fps

0.32 hours
4590 feet
2550 feet
1750 feet
0.17 ft/ft

6.6 fps
0.19 hours

3630 feet
feet
feet

0.18 ft/ft
20 fps

0.05 hours

c.~ 211

feet
h/v

Modified Puis -
Exist. Detention Basin

SUBAREA PARAMETERS

Subarea Number:

TOTAL TRAVEL TIME
Tlag

/10

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

Time of Concentration:

Drainage Area:

I
I
I
I
I
I
I
I
I
I
I

,I
I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Subarea Number: CP 212

Drainage Area:

Time of Concentration:

1.35 Square Miles (excludes non-contributing areas)

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Conc. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

) I I

I I I

300 feet
0.3

1.55 inches
feet
feet

0.125 ft/ft
fps

0.47 hours
4900 feet
2390 feet
2000 feet
0.08 ft/ft
4.5 fps
0.3 hours

3840 feet
feet
feet

0.17 ft/ft
14 fps

0.08 hours

0.85 hours
0.51 hours

94.9

feet
feet
feet
ft/ft

feet
h/v

Modified Puis -
Exist. Detention Basin



Price Road GEC
South Mountain Freeway

1.48 Square Miles (excludes non-contributing areas)

CUNe Number:

Routing Through Downstream Waterway:

88.1

0.89 hours
0.53 hours

300 feet
0.3

1.55 inches
feet
feet

0.5 ft/ft
fps

0.27 hours
7150 feet
1450 feet
1158 feet

0.041 ft/ft
3.2 fps

0.62 hours
feet
feet
feet
ft/ft
fps
hours

C:P220

5800 feet
1158 feet
1112 feet

0.0079 ft/ft
0.02

40 feet
25 h/v

Kinematic Wave

Subarea Number:

SUBAREA PARAMETERS

//20

Conc. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

TOTAL TRAVEL TIME
Tlag

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Drainage Area:

Time of Concentration:

I
I
I
I
I
I
I
I
I
I
I
II

I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Subarea Number: (;P221

Drainage Area:

Time of Concentration:

1.68 Square Miles (excludes non-contributing areas)

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Conc. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

1/3

I I [

300 feet
0.3

1.55 inches
feet
feet

0.5 ft/ft
fps

0.27 hours
11420 feet

feet
feet

0.095 ft/ft
5 fps

0.63 hours
feet
feet
feet
ft/ft
fps
hours

0.9 hours
0.54 hours

84

5140 feet
1111 feet
1083 feet

0,0054 ft/ft
0.03

40 feet
50 h/v

Kinematic Wave



Price Road GEC
South Mountain Freeway

1.23 Square Miles (excludes non-contributing areas)

Curve Number:

Routing Through Downstream Waterway:

2.72 hours
1.63 hours

81

300 feet
0.13
1.55 inches

feet
feet

0.011 ft/ft
fps

0.64 hours
10500 feet

1157 feet
1082 feet

0.007 ft/ft
1.4 fps

2.08 hours
feet
feet
feet
ft/ft
fps
hours

C.P 222

5600 feet
1084 feet
1058 feet

0.0046 ft/ft
0.03

40 feet
50 h/v

Kinematic Wave

SUBAREA PARAMETERS

Subarea Number:

TOTAL TRAVEL TIME
Tlag

//4

Conc. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Time of Concentration:

Drainage Area:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Subarea Number: CD223

Drainage Area:

Time of Concentration:

1.99 Square Miles (excludes non-contributing areas)

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Conc. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

/1£

I I I

300 feet
0.13
1.55 inches

feet
feet

0.014 Nft
fps

0.58 hours
9500 feet
1108 feet
1058 feet

0.0052 Nft
1.2 fps
2.2 hours

feet
feet
feet
Nft
fps
hours

2.78 hours
1.67 hours

81.7

7800 feet
feet
feet
Nft

feet
h/v

Normal Depth
and Muskingum-Cunge



Price Road GEC
South Mountain Freeway

1.52 Square Miles (excludes non-contributing areas)

Curve Number:

Routing Through Downstream Waterway:

feet
feet
feet
tVft

82.3

2.54 hours
1.53 hours

300 feet
0.13
1.55 inches

feet
feet

0.013 tVft
fps

0.59 hours
8440 feet
1058 feet
1019 feet

0.0046 tVft
1.2 fps

1.95 hours
feet
feet
feet
tVft
fps
hours

?p224

feet
h/v

Modified Puis -
via Champion Drain

SUBAREA PARAMETERS

Subarea Number:

TOTAL TRAVEL TIME
Tlag

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Drainage Area:

Time of Concentration:

I
I
I
I
I
I
I
I
I
I
,I
I
I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Subarea Number: c;p 230

Drainage Area:

Time of Concentration:

1.93 Square Miles (excludes non-contributing areas)

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

/17

I I I

300 feet
0.3

1.55 inches
feet
feet

0.5 ft/ft
fps

0.27 hours
11500 feet
2250 feet
1096 feet

0.1 ft/ft
5.2 fps

0.61 hours
feet
feet
feet
ft/ft
fps
hours

0.88 hours
0.53 hours

83.6

11800 feet
1090 feet
1036 feet

0.0046 ft/ft
0.03

30 feet
50 h/v

Kinematic Wave



Price Road GEC
South Mountain Freeway

1.45 Square Miles (excludes non-contributing areas)

Curve Number:

Routing Through Downstream Waterway:

81.5

3.67 hours
2.2 hours

300 feet
0.13
1.55 inches

feet
feet

0.01 ft/ft
fps

0.66 hours
13000 feet

1116 feet
1045 feet

0.0055 ft/ft
1.2 fps

3.01 hours
feet
feet
feet
ft/ft
fps
hours

cp231

4950 feet
1036 feet
1010 feet

0.0053 ft/ft
0.03

10 feet
50 h/v

Kinematic Wave

SUBAREA PARAMETERS

Subarea Number:

118

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Time of Concentration:

Drainage Area:

I,
I
I
I
I
I

II
I
I
I
,I
I
I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Subarea Number: C0232

Drainage Area:

Time of Concentration:

2.15 Square Miles (excludes non-contributing areas)

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Conc. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

300 feet
0.13
1.55 inches

feet
feet

0.003 ft/ft
fps

1.07 hours
11800 feet

1024 feet
1008 feet

0.0014 ft/ft
1 fps

3.28 hours
feet
feet
feet
ft/ft
fps
hours

4.35 hours
2.61 hours

81.1

feet
feet
feet
ft/ft

feet
h/v

Modified Puis -
via Champion Drain



Price Road GEC
South Mountain Freeway

0.29 Square Miles (excludes non-contributing areas)

Curve Number:

Routing Through Downstream Waterway:

81

feet
feet
feet
ft/ft

1.52 hours
0.91 hours

300 feet
0.12
1.55 inches

feet
feet

0.0076 ft/ft
fps

0.69 hours
3000 feet

feet
feet

0.0018 ft/ft
1 fps

0.83 hours
feet
feet
feet
ft/ft
fps
hours

C.P 240

feet
h/v

Muskingum-Cunge

SUBAREA PARAMETERS

Subarea Number:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

/~o

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Time of Concentration:

Drainage Area:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Subarea Number: C.D 250

Drainage Area:

Time of Concentration:

1.99 Square Miles (excludes non-contributing areas)

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Conc. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

11 I

300 feet
0.06
1.55 inches

feet
feet

0.002 Nft
fps

0.67 hours
12000 feet
1016 feet
996 feet

0.0017 Nft
1 fps

3.33 hours
feet
feet
feet
Nft
fps
hours

4 hours
2.4 hours

81.5

feet
feet
feet
Nft

feet
h/v



Price Road GEC
South Mountain Freeway

0.18 Square Miles (excludes non-contributing areas)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SUBAREA PARAMETERS

Subarea Number:

Drainage Area:

Time of Concentration:

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Conc. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

IlZ

co260

300 feet
0.06
1.55 inches

feet
feet

0.0016 ft/ft
fps

0.74 hours
5240 feet
1024 feet

996 feet
0.0053 ft/ft

3.7 fps
0.39 hours

feet
feet
feet
ft/ft
fps
hours

1.13 hours
0.68 hours

81

feet
feet
feet
ft/ft

feet
h/v



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Subarea Number: CD270

Drainage Area:

Time of Concentration:

0.22 Square Miles (excludes non-contributing areas)

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Conc. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

/Z~

I I I I

300 feet
0.06
1.55 inches

feet
feet

0.0019 Nft
fps

0.7 hours
5240 feet
1006 feet
996 feet

0.0019 Nft
0.7 fps

2.08 hours
feet
feet
feet
Nft
fps
hours

2.78 hours
1.67 hours

81

feet
feet
feet
ft/ft

feet
h/v



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SEGMENT IT
SCS CURVE NUMBER CALCULATIONS



I Price Road Phase II 00173 039 044 Computed EL Date 3-14-91
Hydrology (South Mountain Freeway) Sheet 1 of

I
Subarea ICD160 IG D.A. = 622 acres Land use acreage values approx.

I
from aerial photography (6-90)

Land use Soil Group Area CN
mtn. 0 172 98
desert

I shrub A 52 63
desert

shrub C 85 85

I
ag, row B 292 81
sf res. B 21 84

Composite

I CN = 84.84405

Subarea ICD170 IH D.A. = 1107 acres

I Land use Soil Group Area CN
mtn. 0 420 98
desert

I
shrub A 286 63

desert
shrub B 0 77

desert

I shrub C 286 85
ag, row B 0 81
non-contrib 115

I Composite
CN= 84.16129

I Subarea ICD171 IH D.A. = 416 acres

Land use Soil Group Area CN

I
mtn. 0 0 98
desert

shrub A 0 63
desert

I shrub B 0 77
desert

shrub C 0 85

I
ag, row B 416 81
non-contrib 0

Composite

I CN= 81

Subarea ICD180 D.A. = 1232 acres

I Land use Soil Group Area CN
mtn. 0 252 98
ag, row B 540 81

I
desert

shrub C 207 85
non-contrib 233

I Composite
CN= 86.11711

I /2..4-



Composite
CN = 81

Subarea ICD210 IL D.A. = 2651 acres

Land use Soil Group Area CN
mtn. 0 2389 98
desert

shrub A 205 63
desert

shrub B 32 77
desert

shrub C 25 85

Composite
CN = 94.91738 (used for CD211 and CD212)



I
Price Road Phase II 00173039044 Computed EL Date 3-14-91

I
Hydrology (South Mountain Freeway) Sheet 3 of

Subarea ICD200 DA = 375 acres Land use acreage values approx.

I
from aerial photography (6-90)

Land use Soil Group Area CN
ag, row B 140 81
fallow B 0 83

I non-contrib 0
industrial B 0 88
mf B 0 85

I
school B 0 77
sf B 235 84
desert

shrub B 0 77

I
Composite

I
CN = 82.88

Subarea ICD201 D.A. = 1014 acres

I Land use Soil Group Area CN
ag, row B 360 81

I
fallow B 188 83
non-contrib 0
industrial B 35 88
mf B 20 85

I school B 15 77
sf B 396 84
desert

I
shrub B 0 77

Composite

I CN = 82.80374

I
Subarea ICD202 DA = 933 acres

Land use Soil Group Area CN
I ag, row B 786 81

I I fallow B 42 83
non-contrib 37
industrial B 68 88

I
mf B 0 85
school B 0 77
sf B 0 84
desert

I shrub B 0 77

I
Composite
CN = 81.625

I
I /'2. "



Price Road Phase II 00173 039 044 Computed EL Date 3-14-91
Hydrology (South Mountain Freeway) Sheet 4 of

Subarea ICD203 D.A. = 1341 acres Land use acreage values approx.
from aerial photography (6-90)

Land use Soil Group Area CN
ago row B 816 81
fallow B 163 83
non-contrib 42
industrial B 45 88
mf B 0 85
school B 0 77
sf B 245 84
desert

shrub B 30 77

Composite
CN = 81.96689

Subarea ICD220 IN D.A. = 950 acres

Land use Soil Group Area CN
ago row B 155 81
fallow B 0 83
non-contrib 0
industrial B 0 88
desert

shrub B 0 77
desert
shrub NC 169 77

mtn D 396 98
sf B 230 84

Composite
CN = 88.10105

Subarea ICD221 IN D.A. = 1074 acres

Land use Soil Group Area CN
ago row B 0 81
fallow B 0 83
non-contrib 0
industrial B 0 88
desert

shrub B 0 77
desert

shrub NC 718 77
mtn D 356 98
sf B 0 84

Composite
CN = 83.96089

/z.7

I I IT



I
Price Road Phase II 00173 039 044 Computed EL Date 3-14-91

Hydrology (South Mountain Freeway) Sheet 5 of

I
Subarea ICD222 IN D.A. = 793 acres Land use acreage values approx.

I
from aerial photography (6-90)

Land use Soil Group Area CN
ag, row B 793 81
fallow B a 83

I non-contrib a
industrial B a 88
desert

I
shrub B a 77

desert
shrub NC a 77

mtn D a 98

I sf B a 84

Composite

I
CN = 81

Subarea ICD223 IN D.A. = 708 acres

I Land use Soil Group Area CN
ag, row B 560 81
fallow B a 83

I non-contrib a
industrial B 20 88
desert

I
shrub B a 77

desert
shrub NC a 77

mtn D a 98

I sf B 128 84

Composite

I
CN = 81.74011

Subarea ICD224 IN D.A. = 1133 acres

I Land use Soil Group Area CN
ag, row B 420 81

I
fallow B 48 83
non-contrib 160
industrial B 34 88
desert

I shrub B 70 77
desert

shrub NC a 77

I
mtn D a 98
sf B 401 84

Composite

I CN = 82.29188

I
I (1.8



Price Road Phase" 00173 039 044 Computed EL Date 3-14-91
Hydrology (South Mountain Freeway) Sheet 6 of

Subarea ICD230 10 D.A. = 1233 acres Land use acreage values approx.
from aerial photography (6-90)

Land use Soil Group Area eN
ag, row B a 81
fallow B a 83
non-contrib a
industrial B a 88
desert
shrub AlC 804 77

mtn D 363 98
sf B 66 84

Composite
CN = 83.55717

Subarea ICD231 10 D.A. = 930 acres

Land use Soil Group Area CN
ag, row B 870 81
fallow B a 83
non-contrib a
industrial B 60 88
desert

shrub AlC a 77
mtn D a 98
sf B a 84

Composite
CN = 81.45161

Subarea ICD232 10 D.A. = 1442 acres

La"nd use Soil Group Area CN
ag, row B 1350 81
fallow B a 83
non-contrib 68
industrial B 24 88
desert

shrub AlC a 77
mtn D 0 98
sf B 0 84

Composite
CN = 81.12227

Subarea ICD250 Ip D.A. = 1342 acres

Land use Soil Group Area CN
ag, row B 1187 81
non-contrib 70
industrial B 85 88

Composite
CN = 81.46776

I I I



I
I
I
I
I
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Price Road Phase II 00173039044 Computed EL Date 3-14-91

Hydrology (South Mountain Freeway) Sheet 7 of

Subarea ICD260 IQ D.A.= 113 acres Land use acreage values approx.
from aerial photography (6-90)

Land use Soil Group Area CN
ag, row B 113 81

Composite
CN = 81

Subarea ICD270 IR D.A. = 142 acres

Land use Soil Group Area CN
ag, row B 142 81

Composite
eN = 81

180
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SEGMENT II
HEC-l ANALYSES

SALT RIVER TO 51ST AVENUE



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

I
I

HECl SIN: HMVersion: 6.00 Data File: price2

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

I
* *
* FLOOO HYDROGRAPH PACKAGE (HEC-l) *
* SEPTEMBER 1990 *
* VERSION 4.0 *

I * *
* RUN DATE 02/21/1992 TIME 11:11:56 *
* *

* *
* u.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS. CALIFORNIA 95616 *
* (916) 756-1104 *
* *

I
I
I
I
I

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

100 YR-24 HR HYDROLOGY
SALT RIVER TO 51 ST AVE
CHAMPION DRAIN AREA

I
I
I
I
I
I
I
I
I
I

......................................................................................

......................................................................................

Full Microcomputer Implementation
by

Haestad Methods. Inc .

......................................................................................

............................................................................................

37 Brookside Road * Waterbury. Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECl (JAN 73). HEC1GS. HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?? VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE. SINGLE EVENT DAMAGE CALCULATION. DSS:WRITE STAGE FREQUENCY.
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

/8/



HEC-1 INPUT PAGE 1

LINE 10 .•..... 1....... 2.••..••3.•..••.4....... 5...•..•6••...•. 7...••.. 8.......9.•.... 10

1 10 PRICE ROAD PHASE II HYDROLOGY CHECK

2 10 SOUTH MOUNTAIN FREEWAY (51ST AVE TO SALT RIVER)

3 ID 100-YEAR 24-HOUR STORM EVENT
*DIAGRAM

4 IT 5 300

5 10 3

6 KK CD160 (G)

7 PH 6.68 0.79 1.55 2.72 2.97 3.14 3.45 3.74 4.05

8 SA 0.97

9 LS 85.3
10 UD 0.52

11 KK ESTREL DIVERSION OF NATURAL DRAINAGE THRU ALIGN. AT ESTRELLA AVE.
12 DT ESTREL
13 01 0 255 2000
14 DQ 0 255 255

15 KK RT160 NORMAL DEPTH ROUTING THRU A LINED CHANNEL

16 RS 1 FLO'oI -1
17 RC .05 .018 .05 3500 .00250
18 RX 0 99 100 110 126 136 137 200

19 RY 1035 1035 1035 1030 1030 1035 1035 1035

20 KK CD170 (H)

21 SA 1.55
22 LS 84.2
23 UD 0.49

24 KK RT170 NORMAL DEPTH ROUTING TO S. MTN. ALIGNMENT

25 RS 9 FLOW -1

26 RC .05 .025 .05 10800 0.0078

27 RX 0 999 1000 1001 1049 1050 1699 1700

28 RY 1038 1038 1038.5 1037.5 1037.5 1038.5 1036 1040

29 KK CD171

30 SA 0.65

31 LS 81.0

32 UD 1.58

33 KK AD171 ADD HYDS. 160, 170 AND 171

34 HC 3

35 KK RT171 MUSKINGUM-CUNGE ROUTING HALFWAY THRU CD180

36 RD 3100 0.002 0.025 TRAP 20 3

37 KK CD180

38 SA 1.56

39 LS 86.1

40 UD 1.99

I I I II



I
HEC-1 INPUT PAGE 2

I LINE 10 ...•••• 1...•.•• 2.•.••.•3••••.•. 4.••••••5••.••.•6•....••7•.•••.•8....•••9 .••••. 10

I 41 KK RT180A MODIFIED PULS ROUTING TO CD190 (STREET IIEIR)

42 RS 1 STOR 0

43 SV 0 6 19 52 102

I 44 SE 1032.9 1033.7 1034.0 1034.5 1035.0

45 SQ 0 0 102 1178 3960

46 KO 1

I 47 KK RT180B NORMAL DEPTH ROUTING THRU CD190

48 RS 14 FLOII -1

49 RC .05 .03 .05 8800 0.0016

I 50 RX 600 950 1000 1001 1049 1050 1200 1500

51 RY 1030.7 1029.8 1030 1029.8 1029.8 1030 1028.9 1029.9

I
52 KK CD190
53 BA 1.26
54 LS 81

55 UD 0.49

I 56 KK AD190 ADD HYDS. 180 AND 190

57 HC 2

I 58 KK AD190 ADD HYDS. 160 THRU 190

59 KO 1
60 HC 2

I 61 KK DET08 MODIFIED PULS ROUTING THRU DETENTION AREA 08 - 2-8X6

62 RS 1 STOR 0.0

I
63 SV 0 45 123 251

64 SE 1007 1010 1015 1018

65 SQ 0 210 973 1340

66 KO 1 2

I 67 KK RT06 MUSKINGUM-CUNGE ROUTING CD160+CD170+CD180+CD190 THRU CD240

68 RD 2000 0.002 0.025 TRAP 20 3

I 69 KK CD240 (K)

70 BA 0.29

I
71 LS 81.0

72 UD 0.91

73 KK AD240 COMBINE HYDS. CD160+CD170+CD180+CD190+CD240

I 74 HC 2

75 KK RT240 MUSKINGUM-CUNGE ROUTING COMBINED HYDS. THRU CD260 to BASIN 07

I
76 RD 3000 0.002 0.025 TRAP 20 3

77 KK CD260 (Q)

78 BA 0.18

I 79 LS 81
80 UD 0.68

I
I

/~3



HEC-1 INPUT PAGE 3

LINE 10 ....... 1.•.•.•• 2••.•... 3.......4...•..• 5.•..•.•6....... 7••..•.. 8....... 9...... 10

81 KK A0260 COMBINE HYOS. C0160+C0170+C0180+C0190+C0240+C0260

82 KO 1
83 HC 2

84 KK C0270 (R)

85 BA 0.22
86 LS 81
87 UO 1.67

88 KK A0270 ADD C0270 TO COMBINED HYOROGRAPHS
89 HC 2
90 KO 1

91 KK C0200 (M)
92 PH 24.31 0.79 1.55 2.72 2.97 3.14 3.45 3.74 4.05
93 BA 0.59
94 LS 82.9
95 UO 0.64

96 KK RT200A NORMAL DEPTH ROUTING TO 19TH AND BASELINE
97 RS 4 FLOIJ -1
98 RC .05 .025 .05 5000 0.0087 1144
99 RX 500 800 1000 1001 1020 1040 1150 1151

100 RY 1146 1144 1142 1141 1140 1140 1142 1146

101 KK RT200B KINEMATIC IJAVE ROUTING TO 19TH AND SOUTHERN
102 RK 5280 0.0070 0.05 TRAP 40 25

103 KK C0201

104 BA 1.58
105 LS 82.8
106 UO 1.08

107 KK A0201 ADD HYOS. 200 AND 201

108 HC 2

109 KK RT201 KINEMATIC IJAVE ROUTING TO 35TH AND SOUTHERN

110 RK 10500 0.0048 0.02 TRAP 40 25

111 KK C0202

112 BA 1.40

113 LS 81.6
114 UO 2.30

115 KK C0203

116 BA 2.03
117 LS 82.0

118 UO 2.70

I I I T



I
HEC-l INPUT PAGE 4

I LINE 10 •.••••• 1.•••••• 2.•.••••3.•••.••4•••••••5••••..•6••••••. 7•.•••••8••.•.••9 •.•..• 10

I 119 KK AD203 ADD HYDS. 200 THRU 203 AT CHAMPION DRAIN

120 HC 3

I 121 KK RT203 MUSKINGUM-CUNGE ROUTING VIA CHAMPION DRAIN TO 43RD AVE

122 RD
123 RC 0.07 0.030 0.07 6300 0.0016

I
124 RX 1300 1600 1980 2000 2010 2050 2350 2650

125 RY 1030 1028 1028 1023 1023 1027.4 1025 1026.5

126 KK CD210 (L) SOUTH MOUNTAIN PARK

I 127 BA 1.97
128 LS 94.9
129 UD 0.38

I 130 KK RT210 MUSKINGUM-CUNGE ROUTING TO S. MTN. DETENTION AREA

131 RD 4850 0.016 0.05 TRAP 200 5

I 132 KK CD211 SOUTH MOUNTAIN PARK
133 BA 1.35

I
134 LS 94.9

I
135 UD 0.34

I

I
136 KK CD212 SOUTH MOUNTAIN PARK
137 BA 0.81

I 138 LS 94.9
139 UD 0.51

I 140 KK AD212 ADD HYDS. 210 THRU 212
141 HC 3

I
142 KK RT212A Route (MODIFIED PULS) Thru South Mountain Detention Basin.

143 KM Volumes and rating curve modified 1-15-92
144 RS 1 STOR 0.0
145 SV 0 28 82 281 495 510 525 540 556 572

I 146 SE 1292 1296 1300 1310 1318 1318.5 1319 1319.5 1320 1320.5

147 SQ 0 0 0 73 102 222 433 710 1037 1408

148 KO 1

I 149 KI( RT212B Route DA CD210 (Ignore 36" pipe in routing) to Central Ave.

150 RD
151 RC 0.07 0.040 0.07 600 0.0025

I 152 RX 0 1 300 308 318 326 525 526

153 RY 1310 1310 1305 1301 1301 1305 1310 1310

I
154 KI( RT212C Route DA CD210 Between Central and 7th Ave.

155 RD
156 RC 0.07 0.050 0.07 2000 0.019
157 RX 0 100 300 323 343 346 745 746

I 158 RY 1280 1270 1265 1262 1262 1265 1270 1270

I
I

I~G



HEC-1 INPUT PAGE 5

LINE 10 .....•. 1•...... 2.......3..•.••.4•.••... 5•..•..•6....•.. 7...•...8....... 9.••... 10

159 KK RT212D Route DA CD210 Overland flow to point N.
160 RD
161 RC 0.07 0.07 0.07 26050 0.008 1205
162 RX 0 1 400 420 421 440 839 840
163 RY 1200 1200 1198 1197.9 1197.9 1198 1200 1200

164 KK CD220 (N)
165 BA 1.48
166 LS 88.1
167 UD 0.53

168 KK RT220 KINEMATIC ~AVE ROUTING TO 27TH AND DOBBINS
169 RK 5800 0.0079 0.04 TRAP 40 25

170 KK CD221
171 BA 1.68
172 LS 84.0
173 UD 0.54

174 KK AD221 ADD HYDS. 220 AND 221
175 HC 2

176 KK RT221 KINEMATIC ~AVE ROUTING TO 27TH AND BASELINE
177 RK 5140 0.0054 0.04 TRAP 40 50

178 KK CD222
179 BA 1.23
180 LS 81.0
181 UD 1.63

182 KK AD222 ADD HYDS. 220 THRU 222
183 HC 2

184 KK RT222 KINEMATIC ~AVE DEPTH ROUTING TO 35TH AND BASELINE
185 RK 5600 0.0046 0.04 TRAP 40 50

186 KK CD223
187 BA 1.10
188 LS 81.7
189 UD 1.67

190 KK AD223 ADD HYDS. 220 THRU 223
191 HC 2

192 KK RT223A NORMAL DEPTH ROUTING TO 35TH AND SOUTHERN
193 RS 3 FLO~ -1

194 RC .05 .03 .05 2600 0.0032

195 RX 999 1000 1001 1050 1055 1060 1280 1650

196 RY 1059 1056 1056 1055 1055 1055.8 1056 1058

I I I



I
HEC-1 INPUT PAGE 6

I LINE 10 ...•••• 1•••••.• 2..••••.3.•••••.4...•.••5••.••••6..••••.7••••..•8.•.....9•.••.. 10

I 197 KK RT223B MUSKINGUM-CUNGE ROUTING TO 43RD VIA CHAMPION DRAIN

198 RC .05 .03 .05 5200 0.0054

199 RX 1300 1600 1980 2000 2010 2050 2350 2650

I 200 RY 1030 1028 1028 1023 1023 1027.4 1025 1026.5

201 KK CD224

I
202 BA 1.52

203 LS 82.3

204 UD 1.53

I 205 KK AD224 ADD HYDS. 220 THRU 224 PLUS 200 THRU 203 PLUS 210 THRU 212

206 HC 4

I
207 1(1( RT224A MODIFIED PULS ROUTING (STREET UEIR AT 43RD AVE.)

208 RS 1 STOR 0

209 SV 0 1.0 2.4 10.0 17.4 41.0 63.9

210 SE 1019.4 1019.7 1020 1020.5 1021 1021.5 1022

I 211 sa 0 0 33 299 938 2546 6103

212 KK RT224B MODIFIED PULS ROUTING VIA CHAMPION DRAIN TO 51ST AND BASELINE

I
213 RS 5 FLOU -1 0

214 SV 0 27 48 79 106 142 154

215 sa 0 500 1000 2000 3000 4500 5000

I 216 KK RT224C

217 RS 3 FLOU -1 0

218 SV 0 34 50 79 104 138 149

I 219 sa 0 500 1000 2000 3000 4500 5000

220 KK RT224D

I
221 RS 5 FLOU -1 0

222 SV 0 40 68 107 141 186 201

223 sa 0 500 1000 2000 3000 4500 5000

I 224 KK CD230

225 BA 1.93

226 LS 83.6

I
227 UD 0.53

228 KK RT230 KINEMATIC UAVE ROUTING TO 43RO AND BASELINE

229 RK 11800 0.0046 0.04 TRAP 30 50

I 230 KK CD231
231 BA 1.45

I
232 LS 81.5

233 UD 2.20

234 KK AD231 ADD HYDS. 230 AND 231

I 235 HC 2

I
I IB7



LINE

236
237

238
239
240
241

242
243

244
245

246
247
248
249

250
251
252
253

254
255
256
257

258
259

260
261
262

HEC-1 INPUT

10 •••.... 1. ••.••• 2••••••• 3 ..••.•• 4 ••••••• 5•••••.• 6 .•.•••• 7••..... 8 ....•.•9 .••••. 10

KK RT231 KINEMATIC WAVE ROUTING TO 51ST AND BASELINE
RK 4950 0.0053 0.04 TRAP 10 50

KK CD232
BA 2.15
LS 81.1
UD 2.61

KK AD232 ADD HYDS. 230 THRU 232
HC 2

KK AD232 ADD HYDS 200 THRU 232
HC 2

KK RT232A MODIFIED PULS ROUTING VIA CHAMPION DRAIN TO S. MTN. ALIGNMENT
RS 3 FLOW -1 0
SV 0 25 36 55 68 116 164
SO 0 500 1000 2000 3000 4500 6000

KK RT232B
RS 11 FLOW -1 0
SV 0 110 169 264 343 438 533
so 0 500 1000 2000 3000 4500 6000

KK CD250 (P)
BA 1.99
LS 81.5
UD 2.40

KK AD250 ADD ALL HYDS. FROM TRADITIONAL CHAMPION DRAIN DRAINAGE AREA
HC 2

KK ADTOT ADD ALL HYDS.
HC 2
zz

PAGE 7

I I I T



I
I SCHEMATIC DIAGRAM OF STREAM NET~RK

INPUT
LINE (V) ROUTING (---» DIVERSION OR PUMP FLOW

I NO. L) CONNECTOR «---) RETURN OF DIVERTED OR PUMPED FLOW

6 CD160

I
12 .-------> ESTREL

I
11 ESTREL

V
V

15 RT160

I
20 CD 170

I
v

V
24 RT170

I 29 CD171

I 33 AD171 •.••••••••••••••.••.••••
V

I
V

35 RT171

I 37 CD180
V

V

I
41 RT180A

V

V

47 RT180B

I
52 CD190

I 56 AD190 ••••••..••••

I 58 A0190 .••.•••..•..
V

I
V

61 DET08
V

I
V

67 RT06

I 69 CD240

I
73 AD240 ..•••••••••• 131



v
V

75 RT240

77 C0260

81 AD260 ••••••••••••

84 C0270

88 A0270 ••.•••••••••

91 C0200

V

V

96 RT200A

V

V

101 RT200B

103 C0201

107 A0201. ••••••.•••.

V

V

109 RT201

111 C0202

115 C0203

119 A0203 ••••••••..••••••••••.•.•

V

V

121 RT203

126 C0210

V

V

130 RT210

132 C0211

136 C0212

. . .
140 A0212 ••••••••••.•.••••••••••• /40

II



I
v

I v
142 RT212A

v
v

I 149 RT212B
V

V

I 154 RT212C
V

V

I
159 RT212D

164 CD22D

I V

V

168 RT220

I 170 CD2Z1

I 174 AD221 •••••••••..•
v

I
V

176 RT221

I 178 CD222

I
182 AD222 ••••••••••••

V

v
184 RT222

I
186 CD223

I
190 AD223 •••.••••••..

I
v
v

192 RT223A
v

I v
197 RT223B

I 201 CD224

I 205 AD224 .•••••••••••••••••••••••.••••.••...•
V

v

I 207 RT224A
V

V

/4-1
I

212 RT224B



216

v
V

RT224C

v
v

220 RT2240

224 C0230

V

v
228 RT230

230 C0231

234 A0231 ••••••••••••

V

v
236 RT231

238 C0232

242 A0232 ••••••••••••

244 A0232 ••••••••••••

v
v

246 RT232A

v
V

250 RT232B

254 C0250

258 AD250 ••••••••••••

260 ADTOT ••••••••••••

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

I I I

/4z



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

I
I

HEC1 SIN: HMVersion: 6.00 Data File: price2

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

I
I
I
I
I

* *
* FLOOO HYDROGRAPH PACKAGE (HEC-1) *
* SEPTEMBER 1990 *
* VERSION 4.0 *
* *
* RUN DATE 02/21/1992 TIME 11:11:56 *
* *
*****************************************

PRICE ROAD PHASE II HYDROLOGY CHECK
SOUTH MOUNTAIN FREEUAY (51ST AVE TO SALT RIVER)
100-YEAR 24-HOUR STORM EVENT

* *
* U.s. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
***************************************

OUTPUT CONTROL VARIABLES
IPRNT 3
IPLOT 0
QSCAL O.

I
I
I
I

5 10

!T HYDROGRAPH TIME
NMIN

!DATE
!TIME

NQ
NDDATE
NDTIME
ICENT

DATA
5
o

0000
300

2 0
0055

19

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

I
COMPUTATION INTERVAL

TOTAL TIME BASE
.08 HOURS

24.92 HOURS

I,

I
I

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

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

SUBBASIN RUNOFF DATA

I
I
I

6 KK
*
*
*

*
CD160 *

*
(G)



8 BA SUBBASIN CHARACTERISTICS
TAREA .97 SUBBASIN AREA

PRECIPITATION DATA

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

7 PH DEPTHS FOR D-PERCENT HYPOTHETICAL STORM
HYDRO-35 ................. TP-40 . ...............

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR
.79 1.55 2.72 2.97 3.14 3.45 3.74 4.05

STORM AREA = 6.68

9 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.34
85.30

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

10 UD SCS OIMENSIONLESS UNITGRAPH
TLAG .52 LAG

***

581.

49.
5.

694.
62.
6.

782.
80.
8.

******

UN IT HYOROGRAPH
33 END-OF-PERIOD ORDINATES

722. 821. 831.
166. 129. 102.
15. 12. 9.

53. 156. 319. 540.
440. 337. 263. 210.
39. 30. 24. 19.
3. 2. 1.

*** *** ***

HYDROGRAPH AT STATION CD160

TOTAL RAINFALL = 4.02, TOTAL LOSS = 1.52, TOTAL EXCESS = 2.50

PEAK FLOW
(CFS)
1274.

TIME
( HR)

12.58 (CFS)
(INCHES)

(AC-FT)

6-HR
239.

2.291
119.

MAXIMUM AVERAGE FLOIJ
24-HR 72-HR

65. 63.
2.497 2.497

129. 129.

24.92-HR
63.

2.497
129.

CUMULATIVE AREA = .97 SQ MI

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

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

* *
11 KK * ESTREL * DIVERSION OF NATURAL DRAINAGE THRU ALIGN. AT ESTRELLA AVE.

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

DT DIVERSION
ISTAD ESTREL DIVERSION HYDROGRAPH IDENTIFICATION

01 INFLOIJ .00 255.00 2000.00

I I I



DIVERSION HYDROGRAPH ESTREL

I
I
I

DQ

***

DIVERTED FLOW

***

.00

***

255.00 255.00

***

***

***

CUMULATIVE AREA =

I
I
I

PEAK FLOW
(CFS)

255.

***

TIME
(HR)

12.08 (CFS)
(INCHES)
(AC-FT)

***

6-HR
114.

1.090
56.

***

MAXIMUM AVERAGE FLOW
24-HR 72-HR

34. 33.
1.296 1.296

67. 67.

.97 SQ MI

***

24.92-HR
33.

1.296
67.

***

I HYDROGRAPH AT STATION ESTREL

CUMULATIVE AREA =

I
I
I

PEAK FLOII
(CFS)
1019.

TIME
(HR)

12.58 (CFS)
(INCHES)
(AC-FT)

6-HR
125.

1.201
62.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

31. 30.
1.201 1.201

62. 62.

.97 SQ MI

24.92-HR
30.

1.201
62.

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I 15 KK
*
*

*
RT160 * NORMAL DEPTH ROUTING THRU A LINED CHANNEL

**************I
* *

HYDROGRAPH ROUTING DATA

I
I

16 RS STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-'.00 INITIAL CONDITION
.00 IIORKING RAND D COEFFICIENT

CROSS-SECTION DATA
LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --­

1035.00 1035.00 1035.00 1030.0/~30.00 1035.00

I
I
I
I

17 RC

19 RY

NORMAL DEPTH
ANL

ANCH
ANR

RLNTH
SEL

ELMAX

ELEVATION

CHANNEL
.050
.018
.050

3500.
.0025

.0

LEFT OVERBANK N-VALUE
MAIN CHANNEL N-VALUE
RIGHT OVERBANK N-VALUE
REACH LENGTH
ENERGY SLOPE
MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

RIGHT OVERBANK --­
1035.00 1035.00



18 RX DISTANCE .00 99.00 100.00 110.00 126.00 136.00 137.00 200.00

***

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 .35 .72 1.12 1.53 1.97 2.43 2.91 3.42 3.95
OUTFLOW .00 7.21 23.06 45.75 74.65 109.46 150.05 196.34 248.34 306.05

ELEVATION 1030.00 1030.26 1030.53 1030.79 1031.05 1031.32 1031.58 1031.84 1032.11 1032.37

STORAGE 4.50 5.07 5.66 6.28 6.92 7.58 8.26 8.97 9.70 10.45

OUTFLOW 369.54 438.87 514.10 595.34 682.67 n6.18 875.98 982.18 1094.87 1214.22
ELEVATION 1032.63 1032.90 1033.16 1033.42 1033.68 1033.95 1034.21 1034.47 1034.74 1035.00

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

HYDROGRAPH AT STAT ION RT160

PEAK FLOIJ TIME MAXIMUM AVERAGE FLOIJ
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

982. 12.67 (CFS) 125. 31. 30. 30.
( INCHES) 1.201 1.201 1.201 1.201
(AC-H) 62. 62. 62. 62.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

9. 12.67 1. O. O. O.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
( FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

1034.47 12.67 1030.77 1030.19 1030.19 1030.19

CUMULATIVE AREA = .97 SQ MI

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

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

20 KK
*
*
*

*
CD170 *

*
(H)

21 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.55 SUBBASIN AREA

PRECIPITATION DATA

7 PH DEPTHS FOR O-PERCENT
HYDRO-35 ................ TP-40

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR

.79 1.55 2.72 2.97 3.14 3.45

HYPOTHETICAL STORM

12-HR 24-HR
3.74 4.05

......•.... TP-49 ......•....
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA 6.68

/4~

I I I



SCS DIMENSIONLESS UNITGRAPH
TLAG .49 LAG

I
I
I
I

22 LS

23 UD

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.38 INITIAL ABSTRACTION
84.20 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

***

I
I

98.
624.
49.
2.

290.
481.
38.

595.
375.

29.

990.
294.
23.

UNIT HYDROGRAPH
31 END-OF-PERIOO ORDINATES

1284. 1400. 1394.
228. 177. 137.
18. 14. 12.

1256.
105.

9.

1083.
81.
6.

844.
63.
4.

I

I
I

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

HYDROGRAPH AT STAT ION CD170

TOTAL RAINFALL = 4.02, TOTAL LOSS = 1.61, TOTAL EXCESS 2.40

PEAK FLOII TIME MAXIMUM AVERAGE FLOII
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
2040. 12.58 (CFS) 368. 100. 96. 96.

(INCHES) 2.205 2.401 2.401 2.401
(AC-FT) 182. 198. 198. 198.

CUMULATIVE AREA = 1.55 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** ***

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

I 24 KK
*
*
*

*
RT170 *

*
NORMAL DEPTH ROUTING TO S. MTN. ALIGNMENT

I
**************

HYDROGRAPH ROUTING DATA

I
I

25 RS STORAGE ROUT ING
NSTPS

ITYP
RSVRIC

X

9 NUMBER OF SUBREACHES
FLOII TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 IIORKING RAND 0 COEFFICIENT

I
I
I

26 RC NORMAL DEPTH
ANL

ANCH
ANR

RLNTH
SEL

ELMAX

CHANNEL
.050
.025
.050

10800.
.0078

.0

LEFT OVERBANK N-VALUE
MAIN CHANNEL N-VALUE
RIGHT OVERBANK N-VALUE
REACH LENGTH
ENERGY SLOPE
MAX. ELEV. FOR STORAGE/OUTFLOII CALCULATION

/47



CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---

28 RY ELEVATION 1038.00 1038.00 1038.50 1037.50 1037.50 1038.50 1036.00 1040.00
27 RX DISTANCE .00 999.00 1000.00 1001.00 1049.00 1050.00 1699.00 1700.00

***

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 1.43 5.71 12.85 22.85 35.71 51.42 69.99 93.62 120.44
OUTFLOW .00 3.37 21.42 63.16 136.03 246.63 401.05 604.96 878.82 1236.10

ELEVATION 1036.00 1036.21 1036.42 1036.63 1036.84 1037.05 1037.26 1037.47 1037.68 1037.90

STORAGE 176.32 261.07 348.70 437.44 526.17 614.91 703.66 792.40 881. 15 969.91
OUTFLOW 1737.45 2584.80 3731.20 5250.78 6999.77 8962.58 11127.34 13484.51 16026.21 18745.72

ELEVATION 1038.11 1038.32 1038.53 1038.74 1038.95 1039.16 1039.37 1039.58 1039.79 1040.00

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

HYDROGRAPH AT STATION RT170

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
1377. 13.75 (CFS) 360. 98. 94. 94.

(I NCHES) 2.157 2.343 2.343 2.343
(AC- FT) 178. 194. 194. 194.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC- FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

15. 13.75 5. 1. 1- 1.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

1037.95 13.75 1037.03 1036.38 1036.37 1036.37

CUMULATIVE AREA = 1.55 SQ MI

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

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

29 KK
*
*
*

*
CD171 *

*

30 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .65 SUBBASIN AREA

PRECIPITATION DATA

7 PH

5-MIN
HYDRO-35

15-MIN 60-MIN

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
...••••••..••.. TP-40 •..•.••••••...•
2-HR 3'HR 6-HR 12-HR 24-HR

J48

I I I

• ....•..... Tp·49 .
2-DAY 4-DAY 7-DAY 10-DAY



STORM AREA =

I
I

.79 1.55 2.72 2.97 3.14 3.45 3.74

6.68

4.05 .00 .00 .00 .00

SCS DIMENSIONLESS UNITGRAPH
TLAG 1.58 LAG

I
I

31 LS

32 UD

SCS LOSS RATE
STRTL

CRVNBR
RTiMP

.47 INITIAL ABSTRACTION
81.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

I
I
I
I
I

***

UNIT HYDROGRAPH
97 END·Of-PERIOD ORDINATES

3. 6. 13. 20. 29. 39. 51. 63. 79. 96.

115. 133. 149. 163. 174. 183. 189. 192. 193. 193.
192. 188. 182. 176. 169. 161. 153. 144. 134. 122.
110. 100. 90. 83. 76. 70. 64. 59. 54. 50.

47. 43. 40. 37. 34. 31. 28. 26. 24. 22.

20. 19. 17. 16. 14. 13. 12. 11. 10. 9.

9. 8. 7. 7. 6. 6. 5. 5. 4. 4.

4. 3. 3. 3. 3. 2. 2. 2. 2. 2.

2. 2. 2. 1. 1. 1. 1. 1. 1. 1.

1. 1. O. O. O. o. o.

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

HYDROGRAPH AT STATION

TOTAL RAINFALL = 4.02, TOTAL LOSS =
I
I
I

PEAK FLOII
(CFS)

312.

TIME
(HR)

13.75 (CfS)
(INCHES)
(AC-FT)

6-HR
133.

1.906
66.

CD171

1.88, TOTAL EXCESS =

MAXIMUM AVERAGE FLOII
24-HR 72-HR

37. 36.
2.113 2.113

73. 73.

2.13

24.92-HR
36.

2.113
73.

I CUMULATIVE AREA = .65 SQ loll

I
I

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

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

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

* AD171 *

I
33 KK

*

*

*

*
ADD HYDS. 160, 170 AND 171

I 34 HC HYDROGRAPH COMBINATION
ICOMP 3 NUMBER Of HYDROGRAPHS TO COMBINE

I
I

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

***

***



PEAK FLOW
(CFS)

1718.

TIME
(HR)

13.7S

HYDROGRAPH AT STATION AD171

MAXIMUM AVERAGE FU)W
6-HR 24-HR 72-HR 24.92-HR

(CFS) 612. 166. 160. 160.
( INCHES) 1.796 1.946 1.946 1.946
(AC-FT) 304. 329. 329. 329.

CUMULATIVE AREA = 3.17SQMI

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

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

* *
35 KK * RT171 * MUSKINGUM-CUNGE ROUTING HALFWAY THRU CD180

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

HYDROGRAPH ROUTING DATA

36 RD MUSKINGUM-CUNGE
L

S

N

CA
SHAPE

10'0

Z

CHANNEL
3100.
.0020
.025
.00

TRAP
20.00
3.00

ROUTING
CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE

***

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT OX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN .52 1.48 5.00 1550.00 1712.19 830.00 1.94 8.31

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN .52 1.48 5.00 1712.19 830.00 1.94

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3291E+03 EXCESS= .OOOOE+OO OUTFLOW= .3285E+03 BASIN STORAGE= .1085E+Ol PERCENT ERROR: -.1

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

HYDROGRAPH AT STATION RT171

24.92-HR

159. If?O 159.

MAXIMUM AVERAGE FLOIJ
24-HR 72-HR
166.

6-HR
612.(CFS)

TIME
(HR)

13.83

PEAK FLOW
(CFS)
1712.

I I [



CUMULATIVE AREA =

I
I
I

(INCHES)
(AC- FT)

1.794
303.

1.942
328.

3.17SQMI

1.942
328.

1.942
328.

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

I 37 KK

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

* *
* CD180 *

**************I
I
I

38 BA

* *

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.56 SUBBASIN AREA

PRECIPITATION DATA

I
7 PH

HYDRO-35
5-MIN 15-MIN 60-MIN

.79 1.55 2.72

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
....••...•...•• TP-40 •..•..••..•..••
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

•.....•..•. TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

I
I

39 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

STORM AREA =

.32 INITIAL ABSTRACTION
86.10 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

6.68

I 40 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 1.99 LAG

***

UNIT HYDROGRAPH
121 END-OF-PERIOD ORDINATES

5. 9. 17. 28. 39. 52. 66. 83. 101. 121.

145. 170. 198. 227. 254. 278. 303. 320. 337. 349.

359. 367. 369. 370. 370. 368. 366. 356. 347. 337.

326. 315. 303. 291. 276. 261. 244. 226. 208. 193.

177. 165. 154. 144. 134. 125. 117. 110. 103. 97.

91. 86. 80. 75. 71. 66. 61. 57. 53. 50.

47. 44. 41. 38. 36. 34. 31. 29. 27. 26.

24. 22. 21. 19. 18. 17. 16. 15. 14. 13.

12. 12. 11. 10. 9. 9. 8. 8. 7. 7.

6. 6. 5. 5. 5. 5. 4. 4. 4. 4.

3. 3. 3. 3. 3. 3. 2. 2. 2. 2.

2. 2. 1. 1. 1. 1. 1. 1. o. o.
O.

I
I
I
I
I
I *** *** *** *** ***

I
HYDROGRAPH AT STATION CD180 /f?/



TOTAL RAINFALL = 4.02, TOTAL LOSS 1.45, TOTAL EXCESS = 2.57

PEAK FLOY TIME MAXIMUM AVERAGE FLaY
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

751. 14.17 (CFS) 378. 106. 102. 102.
(INCHES) 2.252 2.535 2.535 2.535

(AC- FT) 187. 211. 211. 211.

CUMULATIVE AREA = 1.56 SQ MI

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

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

41 KK
*
*
*

*
RT180A *

*
MODIFIED PULS ROUTING TO CD190 (STREET ~EIR)

46 KO

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

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
1 PRINT CONTROL
o PLOT CONTROL

O. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

42 RS

43 SV

STORAGE ROUT! NG
NSTPS

ITYP
RSVRIC

X

STORAGE

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

.00 INITIAL CONDITION

.00 WORKING RAND 0 COEFFICIENT

.0 6.0 19.0 52.0 102.0

44 SE

45 SQ

ELEVATION

DISCHARGE

1032.90 1033.70 1034.00 1034.50 1035.00

o. O. 102. 1178 . 3960.

***

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

HYDROGRAPH AT STATION RT180A

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

* *

DA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLO~ STORAGE STAGE
* *

0000 1 o. .0 1032.9 * 0820 101 o. .0 1032.9 * 1640 201 273. 24.2 1034.1
0005 2 o. .0 1032.9 * 0825 102 o. .0 1032.9 * 1645 202 260. 23.8 1034.1
0010 3 O. .0 1032.9 * 0830 103 O. •0 1032.9 * 1650 203 248 . 23.5 1034.1
0015 4 O. .0 1032.9 * 0835 104 O. .0 1032.9 * 1655 204 236. 23.1 1034.1
0020 5 O. •0 1032.9 * 0840 105 O• .0 1032.9 * 1700 205 225. 22.8 1034.1
0025 6 O. •0 1032.9 * 0845 106 O. .0 1032.9 * 1705 206 215. 22.5 1034.1
0030 7 O. •0 1032.9 * 0850 107 o. .0 1032.9 * 1710 207 205. 22.2 1034.0
0035 8 o. . 0 1032.9 * 0855 108 O. .0 1032.9 * 1715 208 196. 21.9 1034.0

/~Z

I I I



I
1 0040 9 O. .0 1032.9 * 1 0900 109 O. .0 1032.9 * 1 1720 209 187. 21.6 1034.0

I 1 0045 10 o. .0 1032.9 * 1 0905 110 O. .0 1032.9 * 1 1725 210 179. 21.4 1034.0

1 0050 11 O. .0 1032.9 * 1 0910 111 o. .0 1032.9 * 1 1730 211 171. 21.1 1034.0

1 0055 12 O. .0 1032.9 * 1 0915 112 O. .0 1032.9 * 1 1735 212 163. 20.9 1034.0

I
1 0100 13 o. .0 1032.9 * 1 0920 113 o. .0 1032.9 * 1 1740 213 156. 20.7 1034.0

1 0105 14 O. .0 1032.9 * 1 0925 114 O. .0 1032.9 * 1 1745 214 149. 20.5 1034.0

1 0110 15 O. .0 1032.9 * 1 0930 115 O. .0 1032.9 * 1 1750 215 143. 20.3 1034.0

1 0115 16 o. .0 1032.9 * 1 0935 116 o. .0 1032.9 * 1 1755 216 137. 20.1 1034.0

I 1 0120 17 O. .0 1032.9 * 1 0940 117 O. .0 1032.9 * 1 1800 217 131. 19.9 1034.0

1 0125 18 O. .0 1032.9 * 1 0945 118 O. .0 1032.9 * 1 1805 218 126. 19.7 1034.0

1 0130 19 O. •0 1032.9 * 1 0950 119 O• .0 1032.9 * 1 1810 219 121. 19.6 1034.0

I
1 0135 20 o. .0 1032.9 * 1 0955 120 o. .0 1032.9 * 1 1815 220 116. 19.4 1034.0

1 0140 21 O. .0 1032.9 * 1 1000 121 o. .0 1032.9 * 1 1820 221 111. 19.3 1034.0

1 0145 22 O. •0 1032.9 * 1 1005 122 o. .0 1032.9 * 1 1825 222 107. 19.1 1034.0

1 0150 23 o. .0 1032.9 * 1 1010 123 o. .0 1032.9 * 1 1830 223 103. 19.0 1034.0

I 1 0155 24 o. .0 1032.9 * 1 1015 124 O. .0 1032.9 * 1 1835 224 101. 18.9 1034.0

1 0200 25 O. .0 1032.9 * 1 1020 125 O. .0 1032.9 * 1 1840 225 100. 18.8 1034.0

1 0205 26 O. .0 1032.9 * 1 1025 126 O. .0 1032.9 * 1 1845 226 99. 18.6 1034.0

I
1 0210 27 O. . 0 1032.9 * 1 1030 127 o. .0 1032.9 * 1 1850 227 98. 18.4 1034.0

1 0215 28 O. .0 1032.9 * 1 1035 128 o. .0 1032.9 * 1 1855 228 96. 18.3 1034.0

1 0220 29 O. .0 1032.9 * 1 1040 129 O. .0 1032.9 * 1 1900 229 95. 18.1 1034.0

1 0225 30 o. .0 1032.9 * 1 1045 130 O. .0 1032.9 * 1 1905 230 94. 17.9 1034.0

I 1 0230 31 o. .0 1032.9 * 1 1050 131 O. .0 1032.9 * 1 1910 231 92. 17.7 1034.0

1 0235 32 o. .0 1032.9 * 1 1055 132 o. .1 1032.9 * 1 1915 232 91. 17.6 1034.0

1 0240 33 o. .0 1032.9 * 1 1100 133 O. .1 1032.9 * 1 1920 233 89. 17.4 1034.0

I 1 0245 34 o. .0 1032.9 * 1 1105 134 O. .1 1032.9 * 1 1925 234 88. 17.2 1034.0

1 0250 35 o. .0 1032.9 * 1 1110 135 o. .1 1032.9 * 1 1930 235 86. 17.0 1034.0

1 0255 36 O. .0 1032.9 * 1 1115 136 o. .1 1032.9 * 1 1935 236 85. 16.8 1033.9

1 0300 37 o. .0 1032.9 * 1 1120 137 O. .2 1032.9 * 1 1940 237 83. 16.6 1033.9

I 1 0305 38 O. .0 1032.9 * 1 1125 138 O. .2 1032.9 * 1 1945 238 82. 16.4 1033.9

1 0310 39 O. .0 1032.9 * 1 1130 139 o. .2 1032.9 * 1 1950 239 80. 16.2 1033.9

1 0315 40 O. .0 1032.9 * 1 1135 140 o. .3 1032.9 * 1 1955 240 79. 16.0 1033.9

I 1 0320 41 o. .0 1032.9 * 1 1140 141 O. .3 1032.9 * 1 2000 241 77. 15.8 1033.9

1 0325 42 O. .0 1032.9 * 1 1145 142 O. .4 1033.0 * 1 2005 242 76. 15.6 1033.9

1 0330 43 o. .0 1032.9 * 1 1150 143 o. .5 1033.0 * 1 2010 243 74. 15.4 1033.9

I
1 0335 44 O. .0 1032.9 * 1 1155 144 o. .6 1033.0 * 1 2015 244 73. 15.3 1033.9

1 0340 45 o. .0 1032.9 * 1 1200 145 O. .7 1033.0 * 1 2020 245 71. 15.1 1033.9

1 0345 46 O. .0 1032.9 * 1 1205 146 O. .9 1033.0 * 1 2025 246 70. ,14.9 1033.9

1 0350 47 O. .0 1032.9 * 1 1210 147 o. 1.1 1033.0 * 1 2030 247 69. 14.7 1033.9

I 1 0355 48 O. .0 1032.9 * 1 1215 148 o. 1.5 1033.1 * 1 2035 248 67. 14.6 1033.9

1 0400 49 O. .0 1032.9 * 1 1220 149 O. 1.9 1033.2 * 1 2040 249 66. 14.4 1033.9

1 0405 50 o. .0 1032.9 * 1 1225 150 O. 2.5 1033.2 * 1 2045 250 65. 14.2 1033.9

I
1 0410 51 o. .0 1032.9 * 1 1230 151 o. 3.3 1033.3 * 1 2050 251 63. 14.1 1033.9

1 0415 52 O. .0 1032.9 * 1 1235 152 O. 4.2 1033.5 * 1 2055 252 62. 13.9 1033.9

1 0420 53 o. .0 1032.9 * 1 1240 153 O. 5.3 1033.6 * 1 2100 253 61. 13.7 1033.9

1 0425 54 O. .0 1032.9 * 1 1245 154 5. 6.7 1033.7 * 1 2105 254 60. 13.6 1033.9

I 1 0430 55 O. .0 1032.9 * 1 1250 155 18. 8.3 1033.8 * 1 2110 255 58. 13.4 1033.9

1 0435 56 O. .0 1032.9 * 1 1255 156 31. 10.0 1033.8 * 1 2115 256 57. 13.3 1033.9

1 0440 57 O. .0 1032.9 * 1 1300 157 47. 12.0 1033.8 * 1 2120 257 56. 13.2 1033.9

I 1 0445 58 O. .0 1032.9 * 1 1305 158 64. 14.1 1033.9 * 1 2125 258 55. 13.0 1033.9

1 0450 59 o. .0 1032.9 * 1 1310 159 82. 16.5 1033.9 * 1 2130 259 54. 12.9 1033.9

1 0455 60 o. .0 1032.9 * 1 1315 160 105. 19.1 1034.0 * 1 2135 260 53. 12.7 1033.9

I
1 0500 61 O. .0 1032.9 * 1 1320 161 188. 21.6 1034.0 * 1 2140 261 52. 12.6 1033.9

1 0505 62 O. .0 1032.9 * 1 1325 162 263. 23.9 1034.1 * 1 2145 262 51. 12.5 1033.8

1 0510 63 o. .0 1032.9 * 1 1330 163 331. 26.0 1034.1 * 1 2150 263 50. 12.3 1033.8

1 0515 64 O. .0 1032.9 * 1 1335 164 393. 27.9 1034.1 * 1 2155 264 49. 12.2 1033.8

I 1 0520 65 o. .0 1032.9 * 1 1340 165 449. 29.6 1034.2 * 1 2200 265 48. 12.1 1033.8

1 0525 66 o. .0 1032.9 * 1 1345 166 498. 31.1 1034.2 * 1 2205 266 47. 12.0 1033.8

1 0530 67 o. .0 1032.9 * 1 1350 167 542. 32.5 1034.2 * 1 2210 267 46. 11.9 1033.8

I
1 0535 68 o. .0 1032.9 * 1 1355 168 580. 33.7 1034.2 * 1 2215 268 45. 11.7 1033.8

I~?



0540 69 O. .0 1032.9 * 1400 169 612. 34.7 1034.2 * 2220 269 44. " .6 1033.8

0545 70 O. •0 1032.9 * 1405 170 640 . 35.5 1034.2 * 2225 270 43. 11.5 1033.8
0550 71 O. .0 1032.9 * 1410 171 662. 36.2 1034.3 * 2230 271 42. 11.4 1033.8

1 0555 72 O. .0 1032.9 * 1415 172 680. 36.7 1034.3 * 1 2235 272 42. 11.3 1033.8

1 0600 73 O. .0 1032.9 * 1420 173 692. 37.1 1034.3 * 1 2240 273 41. 11.2 1033.8

1 0605 74 o. .0 1032.9 * 1425 174 701. 37.4 1034.3 * 1 2245 274 40. 11.1 1033.8
1 0610 75 O. .0 1032.9 * 1430 175 705. 37.5 1034.3 * 1 2250 275 39. 11.0 1033.8
1 0615 76 O. .0 1032.9 * 1435 176 705. 37.5 1034.3 * 1 2255 276 39. 10.9 1033.8
1 0620 77 O. .0 1032.9 * 1440 177 702. 37.4 1034.3 * 1 2300 277 38. 10.9 1033.8
1 0625 78 O. •0 1032.9 * 1445 178 696 . 37.2 1034.3 * 1 2305 278 37. 10.8 1033.8
1 0630 79 O. .0 1032.9 * 1450 179 687. 36.9 1034.3 * 1 2310 279 37. 10.7 1033.8
1 0635 80 O. •0 1032.9 * 1455 180 675. 36.6 1034.3 * 1 2315 280 36 . 10.6 1033.8
1 0640 81 O. .0 1032.9 * 1500 181 660. 36.1 1034.3 * 1 2320 281 36. 10.5 1033.8
1 0645 82 O. .0 1032.9 * 1505 182 643. 35.6 1034.3 * 1 2325 282 35. 10.5 1033.8
1 0650 83 O. •0 1032.9 * 1510 183 624 • 35.0 1034.2 * 1 2330 283 35. 10.4 1033.8
1 0655 84 O. .0 1032.9 * 1515 184 603. 34.4 1034.2 * 1 2335 284 34. 10.3 1033.8
1 0700 85 O. .0 1032.9 * 1520 185 580. 33.7 1034.2 * 1 2340 285 33. 10.3 1033.8
1 0705 86 O. .0 1032.9 * 1525 186 557. 32.9 1034.2 * 1 2345 286 33. 10.2 1033.8
1 0710 87 O. .0 1032.9 * 1530 187 533. 32.2 1034.2 * 1 2350 287 32. 10.1 1033.8
1 0715 88 O. .0 1032.9 * 1535 188 509. 31.5 1034.2 * 1 2355 288 32. 10.1 1033.8
1 0720 89 O. .0 1032.9 * 1540 189 486. 30.8 1034.2 * 2 0000 289 32. 10.0 1033.8
1 0725 90 O. .0 1032.9 * 1545 190 463. 30.1 1034.2 * 2 0005 290 31. 10.0 1033.8
1 0730 91 O. .0 1032.9 * 1550 191 441. 29.4 1034.2 * 2 0010 291 31. 9.9 1033.8
1 0735 92 O. .0 1032.9 * 1555 192 420. 28.8 1034.1 * 2 0015 292 30. 9.9 1033.8
1 0740 93 O. .0 1032.9 * 1600 193 400. 28.1 1034.1 * 2 0020 293 30. 9.8 1033.8
1 0745 94 O. .0 1032.9 * 1605 194 381. 27.6 1034.1 * 2 0025 294 29. 9.8 1033.8
1 0750 95 O. .0 1032.9 * 1610 195 363. 27.0 1034.1 * 2 0030 295 29. 9.7 1033.8
1 0755 96 O. .0 1032.9 * 1615 196 346. 26.5 1034.1 * 2 0035 296 29. 9.7 1033.8
1 0800 97 O. .0 1032.9 * 1620 197 330. 26.0 1034.1 * 2 0040 297 28. 9.6 1033.8
1 0805 98 O. .0 1032.9 * 1625 198 314. 25.5 1034.1 * 2 0045 298 28. 9.6 1033.8
1 0810 99 O. .0 1032.9 * 1630 199 300. 25.1 1034.1 * 2 0050 299 28. 9.5 1033.8
1 0815 100 O. .0 1032.9 * 1635 200 286. 24.6 1034.1 * 2 0055 300 27. 9.5 1033.8

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

705. 14.58 (CFS) 354. 102. 98. 98.
(INCHES) 2.108 2.421 2.421 2.421

(AC- FT) 175 . 201. 201. 201.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE

(AC' FT) (HR) 6'HR 24-HR 72-HR 24.92-HR
38. 14.58 27. 10. 10. 10.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

1034.28 14.58 1034.12 1033.46 1033.44 1033.44

CUMULATIVE AREA = 1.56 SQ MI

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

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

47 KK
*
*

*
RT180B * NORMAL DEPTH ROUTING THRU CD190 I;:4

I I I



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

HYDROGRAPH ROUTING DATA

I
I
I
I

4B RS

* *

STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

14 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 WORKING RAND D COEFFICIENT

NORMAL DEPTH CHANNEL
ANL .050 LEFT OVERBANK N-VALUE

ANCH .030 MAIN CHANNEL N-VALUE
ANR .050 RIGHT OVERBANK N-VALUE

RLNTH 8800. REACH LENGTH
SEL .0016 ENERGY SLOPE

ELMAX .0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

I
I
I
I

49 RC

51 RY
50 RX

ELEVATION
DISTANCE

CROSS-SECTION DATA
LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --­

1030.70 1029.80 1030.00 1029.80 1029.80 1030.00
600.00 950.00 1000.00 1001.00 1049.00 1050.00

RIGHT OVERBANK --­
1028.90 1029.90
1200.00 1500.00

I
I
I
I
I
I
I
I
I
I
I

***

COMPUTED STORAGE-OUT FLOW-ELEVATION DATA

STORAGE .00 .40 1.58 3.56 6.33 9.89 14.24 19.38 25.31 32.04

OUTFLOII .00 .31 1.94 5.72 12.32 22.33 36.31 54.78 78.21 107.06

ELEVATION 1028.90 1028.99 1029.09 1029.18 1029.28 1029.37 1029.47 1029.56 1029.66 1029.75

STORAGE 40.16 50.50 62.30 74.94 88.28 102.33 117.09 132.55 148.71 165.58

OUTFLOII 142.46 190.96 255.86 334.65 424.46 525.34 637.40 760.81 895.73 1042.36

ELEVATION 1029.85 1029.94 1030.04 1030.13 1030.23 1030.32 1030.42 1030.51 1030.61 1030.70

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

HYDROGRAPH AT STATION RT180B

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

645. 16.33 (CFS) 330. 94. 91. 91.
(INCHES) 1.967 2.241 2.241 2.241

(AC- FT) 164. 186. 186. 186.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

8. 16.33 5. 2. 1. 1.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

1030.42 16.33 1030.09 1029.31 1029.30 1029.30

CUMULATIVE AREA = 1.56 SQ MI



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

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

52 1(1(

*
*
*

*
CD19D *

*

53 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.26 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM7 PH DEPTHS FOR O-PERCENT
HYDRO-35 ............... TP-40

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR
.79 1.55 2.72 2.97 3.14 3.45

12-HR
3.74

24-HR
4.05

.....••..•. TP-49 ...•......•
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

54 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

.47
81.00

.00

STORM AREA = 6.68

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

55 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .49 LAG

***

80.
507.
40.

2.

236.
391.
31.

483.
305.

24.

805.
239.

18.

UNIT HYDROGRAPH
31 END-OF-PERIOD ORDINATES

1044. 1138. 1133.
185. 144. 111.
14. 12. 9.

1021­
85.

7.

881.
66.

5.

686.

51.
3.

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

HYDROGRAPH AT STATION CD190

TOTAL RAINFALL 4.02, TOTAL LOSS = 1.88, TOTAL EXCESS 2.13

PEAl( FLOW
(CFS)
1469.

TIME
(HR)

12.58 (CFS)
( INCHES)

(AC- FT)

6-HR
266.

1.961
132.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

72. 70.
2.133 2.133

143. 143.

24.92-HR
70.

2.133
143.

CUMULATIVE AREA = 1.26 SQ HI

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



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

I
I 56 1(1(

*
*
*

*
AD190 *

*
ADD HYDS. 180 AND 190

I
I

57 HC

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

HYOROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE

***

I
*** *** ***

HYOROGRAPH AT STATION

***

AD190

***

I
I

PEAl( FLO'tI TIME MAXIMUM AVERAGE FLO'tI
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
1469. 12.58 (CFS) 481. 166. 160. 160.

CINCHES) 1.586 2.193 2.193 2.193
(AC- FT) 239. 330. 330. 330.

I
CUMULATIVE AREA = 2.82 SQ MI

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

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

I
I

58 1(1(
*
*
*

*
A0190 *

*
ADD HYOS. 160 THRU 190

I
I
I

59 1(0

60 HC

OUTPUT CONTROL VARIABLES
IPRNT 1
IPLOT 0
QSCAL O.

HYOROGRAPH COMBINATION
ICOMP 2

PRINT CONTROL
PLOT CONTROL
HYOROGRAPH PLOT SCALE

NUMBER OF HYOROGRAPHS TO COMBINE

***

I
I
I
I
I

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

HYOROGRAPH AT STATION AD190
SUM OF 2 HYOROGRAPHS

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

* * *
OA MON HRMN ORO FLO'tI * OA MON HRMN ORO FLO'tI * OA MON HRMN ORO FLOIol * OA MON HRMN ORO FLOIoI

* * *
0000 1 O. * 0615 76 O. * 1230 151 1867. * 1845 226 366.
0005 2 o. * 0620 n o. * 1235 152 2212. * 1850 227 355.

0010 3 O. * 0625 78 o. * 1240 153 2376. * 1855 228 346.
0015 4 O. * 0630 79 O. * 1245 154 2380. * 1900 229 337.
0020 5 o. * 0635 80 o. * 1250 155 2252. * 1905 230 328.
0025 6 O. * 0640 81 O. *

)G
17 1255 156 2067. * 1910 231 320.



0030 7 O. • 1 0645 82 O. • 1300 157 1894. • 1 1915 232 31l.

0035 8 O. • 1 0650 83 O. • 1305 158 1776. • 1 1920 233 303.

0040 9 O. • 1 0655 84 O. • 1310 159 1737. • 1 1925 234 294.
0045 10 O. • 1 0700 85 O. • 1315 160 1769. • 1 1930 235 287.

1 0050 11 O. • 1 0705 86 O. • 1320 161 1838. • 1 1935 236 280.

1 0055 12 O. • 1 0710 87 O. • 1325 162 1904. • 1 1940 237 273.

1 0100 13 O. • 1 0715 88 O. • 1330 163 1938. • 1 1945 238 267.

1 0105 14 O. • 1 0720 89 O. • 1335 164 1938. • 1 1950 239 261.

1 0110 15 O. • 1 0725 90 O. • 1340 165 1925. • 1 1955 240 255.

1 0115 16 O. • 1 0730 91 O. • 1345 166 1911. • 1 2000 241 249.

1 0120 17 O. • 1 0735 92 O. • 1350 167 1889. • 1 2005 242 243.
1 0125 18 O. • 1 0740 93 O. • 1355 168 1848. • 1 2010 243 238.

1 0130 19 O. • 1 0745 94 O. • 1400 169 1776. • 1 2015 244 232.
1 0135 20 O. • 1 0750 95 O. • 1405 170 1661. • 1 2020 245 226.
1 0140 21 O. • 1 0755 96 O. • 1410 171 151l. • 1 2025 246 22l.
1 0145 22 O. • 1 0800 97 O. • 1415 172 1360. • 1 2030 247 216.
1 0150 23 O. • 1 0805 98 O. • 1420 173 1230. • 1 2035 248 21l.
1 0155 24 O. • 1 0810 99 O. • 1425 174 1118. • 1 2040 249 206.
1 0200 25 O. • 1 0815 100 O. • 1430 175 1017. • 1 2045 250 202.
1 0205 26 O. • 1 0820 101 O. • 1435 176 925. • 1 2050 251 197.
1 0210 27 O. • 1 0825 102 O. • 1440 177 843. • 1 2055 252 193.
1 0215 28 O. • 1 0830 103 O. • 1445 178 770. • 1 2100 253 189.
1 0220 29 O. • 1 0835 104 O. • 1450 179 706. • 1 2105 254 185.
1 0225 30 O. • 1 0840 105 O. • 1455 180 65l. • 1 2110 255 181.
1 0230 31 O. • 1 0845 106 O. • 1500 181 603. • 1 2115 256 178.
1 0235 32 O. • 1 0850 107 O. • 1505 182 56l. • 1 2120 257 174.
1 0240 33 O. • 1 0855 108 O. • 1510 183 525. • 1 2125 258 17l.
1 0245 34 O. • 1 0900 109 O. • 1515 184 SOL • 1 2130 259 168.
1 0250 35 O. • 1 0905 110 O. • 1520 185 493. • 1 2135 260 164.
1 0255 36 O. • 1 0910 111 O. • 1525 186 508. • 1 2140 261 162.

1 0300 37 O. • 1 0915 112 O. • 1530 187 547. • 1 2145 262 159.
1 0305 38 O. • 1 0920 113 O. • 1535 188 607. • 1 2150 263 156.
1 0310 39 O. • 1 0925 114 O. • 1540 189 683. • 1 2155 264 153.
1 0315 40 O. • 1 0930 115 O. • 1545 190 755. • 1 2200 265 15l.
1 0320 41 O. • 1 0935 116 O. • 1550 191 812. • 1 2205 266 148.

1 0325 42 O. • 1 0940 117 O. • 1555 192 853. • 1 2210 267 146.

1 0330 43 O. • 1 0945 118 O. • 1600 193 878. • 1 2215 268 144.

1 0335 44 O. • 1 0950 119 O. • 1605 194 890. • 1 2220 269 142.

1 0340 45 O. • 1 0955 120 O. • 1610 195 894. • 1 2225 270 140.

1 0345 46 O. • 1 1000 121 O. • 1615 196 890. • 1 2230 271 138.

1 0350 47 O. • 1 1005 122 O. • 1620 197 88l. • 1 2235 272 136.

1 0355 48 O. • 1 1010 123 O. • 1625 198 868. • 1 2240 273 134.

1 0400 49 O. • 1 1015 124 O. • 1630 199 852. • 1 2245 274 132.

1 0405 50 O. • 1 1020 125 O. • 1635 200 833. • 1 2250 275 130.

1 0410 51 O. • 1 1025 126 O. • 1640 201 813. • 1 2255 276 129.

1 0415 52 O. • 1 1030 127 O. • 1645 202 792. • 1 2300 277 127.

1 0420 53 O. • 1 1035 128 O. • 1650 203 769. • 1 2305 278 125.

1 0425 54 O. • 1 1040 129 O. • 1655 204 746. • 1 2310 279 124.

1 0430 55 O. • 1 1045 130 O. • 1700 205 723. • 1 2315 280 122.

1 0435 56 O. • 1 1050 131 O. • 1705 206 700. • 1 2320 281 12l.

1 0440 57 O. • 1 1055 132 l. • 1710 207 678. • 1 2325 282 119.

1 0445 58 O. • 1 1100 133 l. • 1715 208 656. • 1 2330 283 118.

1 0450 59 O. • 1 1105 134 2. • 1720 209 634. • 1 2335 284 116.

1 0455 60 O. • 1 1110 135 3. • 1725 210 613. • 1 2340 285 114.

1 0500 61 O. • 1 1115 136 4. • 1730 211 592. • 1 2345 286 113.

1 0505 62 O. • 1 1120 137 6. • 1735 212 572. • 1 2350 287 111.

1 0510 63 O. * 1 1125 138 8. * 1740 213 553. * 1 2355 288 110.

1 0515 64 O. * 1 1130 139 10. • 1745 214 535. * 2 0000 289 108.

1 0520 65 O. • 1 1135 140 14. * 1750 215 518. * 2 0005 290 107.

1 0525 66 O. * 1 1140 141 21. it;B 1755 216 50l. • 2 0010 291 105.

I I I



I
I
I

I
I
I

1 0530 67 O. * 1 1145 142 33. * 1800 217 485. * 2 0015 292 103.
1 0535 68 O. * 1 1150 143 54. * 1805 218 469. * 2 0020 293 101.
1 0540 69 O. * 1 1155 144 89. * 1810 219 454. * 2 0025 294 98.
1 0545 70 O. * 1 1200 145 151. * 1815 220 440. * 2 0030 295 95.
1 0550 71 O. * 1 1205 146 276. * 1820 221 427. * 2 0035 296 93.

1 0555 72 O. * 1 1210 147 470. * 1825 222 414. * 2 0040 297 90.

1 0600 73 O. * 1 1215 148 734. * 1830 223 401. * 2 0045 298 88.

1 0605 74 O. * 1 1220 149 1041. * 1835 224 389. * 2 0050 299 86.

1 0610 75 O. * 1 1225 150 1423. * 1840 225 377. * 2 0055 300 84.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
2380. 12.75 (CFS) 1091. 332. 320. 320.

( INCHES) 1.693 2.060 2.060 2.060
(AC-FT) 541- 658. 658. 658.

CUMULATIVE AREA 5.99 sa HI

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

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

*.************

I
I

61 KK
*
*
*

*
DET08 *

*
MODIFIED PULS ROUTING THRU DETENTION AREA 08 - 2-8X6

HYDROGRAPH ROUTING DATA

I
I

66 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
1

2

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

I
I

62 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

.00 INITIAL CONDITION

.00 WORKING RAND 0 COEFFICIENT

1007.00I
I

63 SV

64 SE

65 SQ

STORAGE

ELEVATION

DISCHARGE

.0

o.

45.0

1010.00

210.

123.0

1015.00

973.

251.0

1018.00

1340.

***

I ***********************************************************************************************************************************

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

*
I

HYDROGRAPH AT STATION DET08

*

I
DA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE

/;1
STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE



* *

1 0000 1 O. .0 1007.0 * 1 0820 101 O. .0 1007.0 * 1 1640 201 989. 128.5 10'

1 0005 2 O. .0 1007.0 * 1 0825 102 O. .0 1007.0 * 1 1645 202 985. 127.3 1C '5.1

1 0010 3 O. .0 1007.0 * 1 0830 103 O. .0 1007.0 * 1 1650 203 981. 125.9 10. ,
1 0015 4 O. .0 1007.0 * 1 0835 104 O. .0 1007.0 * 1 1655 204 977. 124.3 1015

1 0020 5 O. .0 1007.0 * 1 0840 105 O. .0 1007.0 * 1 1700 205 970. 122.7 1015.C

1 0025 6 O. .0 1007.0 * 1 0845 106 O. .0 1007.0 * 1 1705 206 953. 121.0 1014.9

1 0030 7 O. .0 1007.0 * 1 0850 107 O. .0 1007.0 * 1 1710 207 936. 119.2 1014.8

1 0035 8 O. .0 1007.0 * 1 0855 108 O. .0 1007.0 * 1 1715 208 918. 117.4 1014.6

1 0040 9 O. .0 1007.0 * 1 0900 109 O. .0 1007.0 * 1 1720 209 900. 115.6 1014.5

1 0045 10 O. .0 1007.0 * 1 0905 110 O. .0 1007.0 * 1 1725 210 882. 113.7 1014.4

1 0050 11 O. .0 1007.0 * 1 0910 111 O. .0 1007.0 * 1 1730 211 864. 111.9 1014.3

1 0055 12 O. .0 1007.0 * 1 0915 112 O. .0 1007.0 * 1 1735 212 846. 110.0 1014.2

1 0100 13 O. .0 1007.0 * 1 0920 113 O. .0 1007.0 * 1 1740 213 827. 108.1 1014.0

1 0105 14 O. .0 1007.0 * 1 0925 114 O. .0 1007.0 * 1 1745 214 809. 106.2 1013.9

1 0110 15 O. .0 1007.0 * 1 0930 115 O. .0 1007.0 * 1 1750 215 790. 104.3 1013.8

1 0115 16 O. .0 1007.0 * 1 0935 116 O. .0 1007.0 * 1 1755 216 772. 102.5 1013.7

1 0120 17 O. .0 1007.0 * 1 0940 117 O. .0 1007.0 * 1 1800 217 754. 100.6 1013.6

1 0125 18 O. .0 1007.0 * 1 0945 118 O. .0 1007.0 * 1 1805 218 736. 98.8 1013.4

1 0130 19 O. .0 1007.0 * 1 0950 119 O. .0 1007.0 * 1 1810 219 718. 96.9 1013 .3

1 0135 20 O. .0 1007.0 * 1 0955 120 O. .0 1007.0 * 1 1815 220 700. 95.1 1013.2

1 0140 21 O. .0 1007.0 * 1 1000 121 O. .0 1007.0 * 1 1820 221 683. 93.3 1013.1

1 0145 22 O. .0 1007.0 * 1 1005 122 O. .0 1007.0 * 1 1825 222 666. 91.6 1013.0

1 0150 23 O. .0 1007.0 * 1 1010 123 O. .0 1007.0 * 1 1830 223 649. 89.9 1012.9

1 0155 24 O. .0 1007.0 * 1 1015 124 O. .0 1007.0 * 1 1835 224 632. 88.2 1012.8

1 0200 25 O. .0 1007.0 * 1 1020 125 O. .0 1007.0 * 1 1840 225 616. 86.5 1012.7

1 0205 26 O. .0 1007.0 * 1 1025 126 O. .0 1007.0 * 1 1845 226 600. 84.9 1012.6

1 0210 27 O. .0 1007.0 * 1 1030 127 O. .0 1007.0 * 1 1850 227 585. 83.3 1012.5

1 0215 28 O. .0 1007.0 * 1 1035 128 O. .0 1007.0 * 1 1855 228 569. 81.7 1012.4

1 0220 29 O. .0 1007.0 * 1 1040 129 O. .0 1007.0 * 1 1900 229 555. 80.2 1012.3

1 0225 30 O. .0 1007.0 * 1 1045 130 O. .0 1007.0 * 1 1905 230 540. 78.7 1012.2

1 0230 31 O. .0 1007.0 * 1 1050 131 O. .0 1007.0 * 1 1910 231 526. 77.3 1012.1

1 0235 32 O. .0 1007.0 * 1 1055 132 O. .0 1007.0 * 1 1915 232 512. 75.9 1012.0

1 0240 33 O. .0 1007.0 * 1 1100 133 O. .0 1007.0 * 1 1920 233 499. 74.5 1011.9

1 0245 34 O. .0 1007.0 * 1 1105 134 O. .0 1007.0 * 1 1925 234 486. 73.2 1011.8

1 0250 35 O. .0 1007.0 * 1 1110 135 O. .0 1007.0 * 1 1930 235 473. 71.9 1011.7

1 0255 36 O. .0 1007.0 * 1 1115 136 O. .1 1007.0 * 1 1935 236 461. 70.6 1011.6

1 0300 37 O. .0 1007.0 * 1 1120 137 O. .1 1007.0 * 1 1940 237 449. 69.4 1011. 6

1 0305 38 O. .0 1007.0 * 1 1125 138 1. .1 1007.0 * 1 1945 238 437. 68.2 1011.5

1 0310 39 O. .0 1007.0 * 1 1130 139 1. .2 1007.0 * 1 1950 239 426. 67.1 1011. 4

1 0315 40 O. .0 1007.0 * 1 1135 140 1. .3 1007.0 * 1 1955 240 415. 65.9 1011.3

1 0320 41 O. .0 1007.0 * 1 1140 141 2. .4 1007.0 * 1 2000 241 404. 64.9 1011.3

1 0325 42 O. .0 1007.0 * 1 1145 142 3. .6 1007.0 * 1 2005 242 394. 63.8 1011.2

1 0330 43 O. .0 1007.0 * 1 1150 143 4. .8 1007.1 * 1 2010 243 384. 62.8 1011. 1

1 0335 44 O. .0 1007.0 * 1 1155 144 6. 1.3 1007.1 * 1 2015 244 374. 61.8 1011.1

1 0340 45 O. .0 1007.0 * 1 1200 145 10. 2.1 1007.1 * 1 2020 245 365. 60.8 1011.0

1 0345 46 O. .0 1007.0 * 1 1205 146 16. 3.4 1007.2 * 1 2025 246 356. 59.9 1011.0

1 0350 47 O. .0 1007.0 * 1 1210 147 27. 5.9 1007.4 * 1 2030 247 347. 59.0 1010.9

1 0355 48 O. .0 1007.0 * 1 1215 148 46. 9.8 1007.7 * 1 2035 248 338. 58.1 1010.8

1 0400 49 O. .0 1007.0 * 1 1220 149 72. 15.5 1008.0 * 1 2040 249 329. 57.2 1010.8

1 0405 50 O. .0 1007.0 * 1 1225 150 109. 23.3 1008.6 * 1 2045 250 321. 56.4 1010.7

1 0410 51 O. .0 1007.0 * 1 1230 151 157. 33.7 1009.2 * 1 2050 251 313. 55.6 1010.7

1 0415 52 O. .0 1007.0 * 1 1235 152 224. 46.5 1010.1 * 1 2055 252 306. 54.8 1010.6

1 0420 53 O. .0 1007.0 * 1 1240 153 359. 60.3 1011.0 * 1 2100 253 298. 54.0 1010.6

1 0425 54 O. .0 1007.0 * 1 1245 154 491. 73.7 1011.8 * 1 2105 254 291. 53.3 1010.5

1 0430 55 O. . 0 1007.0 * 1 1250 155 610. 85.9 1012.6 * 1 2110 255 284 • 52.6 1010.5

1 0435 56 O. .0 1007.0 * 1 1255 156 711. 96.2 1013.3 * 1 2115 256 277. 51.9 1010.4

1 0440 57 O. .0 1007.0 * 1 1300 157 794. 104.7 1013.8 * 1 2120 257 271. 51.2 1010.4

1 0445 58 O. .0 1007.0 * 1 1305 158 861. 111.6 1014.3 * 1 2125 258 264. 50.5 1010.4

1 0450 59 O. .0 1007.0 * 1 1310 159 920. 117.6 1014.7 * 1 2130 259 258. 49.9 1010.3
1,,0

I I I



I
1 0455 60 O. •0 1007.0 * 1 1315 160 973 • 123.1 1015.0 * 1 2135 260 252. 49.3 1010.3

I 1 0500 61 o. •0 1007.0 * 1 1320 161 990 . 128.8 1015.1 * 1 2140 261 246. 48.7 1010.2

1 0505 62 o. •0 1007.0 * 1 1325 162 1007. 134.8 1015.3 * 1 2145 262 241. 48.1 1010.2

1 0510 63 o. .0 1007.0 * 1 1330 163 1025. 141.0 1015.4 * 1 2150 263 235. 47.6 1010.2

1 0515 64 o. .0 1007.0 * 1 1335 164 1043. 147.2 1015.6 * 1 2155 264 230. 47.0 1010.1

I 1 0520 65 o. .0 1007.0 * 1 1340 165 1060. 153.3 1015.7 * 1 2200 265 225. 46.5 1010.1

1 0525 66 O. .0 1007.0 * 1 1345 166 1077. 159.2 1015.8 * 1 2205 266 220. 46.0 1010.1

1 0530 67 o. .0 1007.0 * 1 1350 167 1093. 164.8 1016.0 * 1 2210 267 215. 45.5 1010.0

I 1 0535 68 o. •0 1007.0 * 1 1355 168 1108 . 170.1 1016.1 * 1 2215 268 211. 45.1 1010.0

1 0540 69 o. .0 1007.0 * 1 1400 169 1122. 174.9 1016.2 * 1 2220 269 208. 44.6 1010.0

1 0545 70 o. •0 1007.0 * 1 1405 170 1133• 178.9 1016.3 * 1 2225 270 206. 44.1 1009.9

I
1 0550 71 o. .0 1007.0 * 1 1410 171 1142. 182.0 1016.4 * 1 2230 271 204. 43.7 1009.9

1 0555 72 O. .0 1007.0 * 1 1415 172 1148. 184.0 1016.4 * 1 2235 272 202. 43.2 1009.9

1 0600 73 o. . 0 1007.0 * 1 1420 173 1151 . 185.0 1016.5 * 1 2240 273 200. 42.8 1009.9

1 0605 74 o. .0 1007.0 * 1 1425 174 1151. 185.2 1016.5 * 1 2245 274 198. 42.3 1009.8

I 1 0610 75 o. .0 1007.0 * 1 1430 175 1150. 184.6 1016.4 * 1 2250 275 195. 41.9 1009.8

1 0615 76 O. .0 1007.0 * 1 1435 176 1146. 183.4 1016.4 * 1 2255 276 193. 41.4 1009.8

1 0620 77 O. .0 1007.0 * 1 1440 177 1141. 181.6 1016.4 * 1 2300 277 191. 41.0 1009.7

I
1 0625 78 o. .0 1007.0 * 1 1445 178 1134. 179.3 1016.3 * 1 2305 278 189. 40.5 1009.7

1 0630 79 o. .0 1007.0 * 1 1450 179 1127. 176.6 1016.3 * 1 2310 279 187. 40.1 1009.7

1 0635 80 o. .0 1007.0 * 1 1455 180 1118. 173.6 1016.2 * 1 2315 280 185. 39.7 1009.6

1 0640 81 O. .0 1007.0 * 1 1500 181 1108. 170.2 1016.1 * 1 2320 281 183. 39.2 1009.6

I 1 0645 82 o. .0 1007.0 * 1 1505 182 1098. 166.6 1016.0 * 1 2325 282 181. 38.8 1009.6

1 0650 83 O. .0 1007.0 * 1 1510 183 1087. 162.8 1015.9 * 1 2330 283 179. 38.4 1009.6

1 0655 84 O. .0 1007.0 * 1 1515 184 1076. 158.9 1015.8 * 1 2335 284 177. 38.0 1009.5

I
1 0700 85 O. .0 1007.0 * 1 1520 185 1065. 155.0 1015.7 * 1 2340 285 175 . 37.5 1009.5

1 0705 86 O. .0 1007.0 * 1 1525 186 1054. 151.1 1015.7 * 1 2345 286 173. 37.1 1009.5

1 0710 87 O. .0 1007.0 * 1 1530 187 1043. 147.5 1015.6 * 1 2350 287 171. 36.7 1009.4

1 0715 88 o. .0 1007.0 * 1 1535 188 1034. 144.4 1015.5 * 1 2355 288 169. 36.3 1009.4

I 1 0720 89 O. .0 1007.0 * 1 1540 189 1027. 141.7 1015.4 * 2 0000 289 168. 35.9 1009.4

1 0725 90 o. .0 1007.0 * 1 1545 190 1021. 139.6 1015.4 * 2 0005 290 166. 35.5 1009.4

1 0730 91 O. .0 1007.0 * 1 1550 191 1016. 138.0 1015.4 * 2 0010 291 164. 35.1 1009.3

I
1 0735 92 o. .0 1007.0 * 1 1555 192 1012. 136.7 1015.3 * 2 0015 292 162. 34.7 1009.3

1 0740 93 o. .0 1007.0 * 1 1600 193 1009. 135.7 1015.3 * 2 0020 293 160. 34.3 1009.3

1 0745 94 O. .0 1007.0 * 1 1605 194 1007. 134.9 1015.3 * 2 0025 294 158. 33.9 1009.3

1 0750 95 O. .0 1007.0 * 1 1610 195 1005. 134.1 1015.3 * 2 0030 295 156. 33.5 1009.2

I 1 0755 96 o. .0 1007.0 * 1 1615 196 1003. 133.3 1015.2 * 2 0035 296 154. 33.0 1009.2

1 0800 97 O. .0 1007.0 * 1 1620 197 1000. 132.5 1015.2 * 2 0040 297 152. ,32.6 1009.2

1 0805 98 O. .0 1007.0 * 1 1625 198 998. 131.7 1015.2 * 2 0045 298 150. 32.2 1009.1

I 1 0810 99 O. .0 1007.0 * 1 1630 199 995. 130.7 1015.2 * 2 0050 299 148. 31.7 1009.1

1 0815 100 O. •0 1007.0 * 1 1635 200 992. 129.7 1015.2 * 2 0055 300 146. 31.3 1009.1

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

I PEAK FLOII TIME MAXIMUM AVERAGE FLOII
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

I 1151. 14.42 (CFS) 955. 316. 304. 304.
(INCHES) 1.482 1.962 1.962 1.962

(AC- FT) 473. 627. 627. 627.

I PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC- FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

185. 14.42 134. 48. 46. 46.

I PEAK STAGE TIME MAXIMUM AVERAGE STAGE

(FEET) (HR) 6-HR 24-HR 72·HR 24.92-HR

I 1016.46 14.42 1014.97 1009.91 1009.81 1009.81

CUMULATIVE AREA = 5.99 SQ MI
1111

I



$TATION DETD8

o. 400.

(I) INFLOW, (0) OUTFLOW
800. 1200. 1600. 2000. 2400. o. o. o. o. o.

o.o.200.150.

(S) STORAGE

50. 100.o.o.o.o.o.o.O.
DAHRMN PER

10000 11---------.---------.---------.---------.---------.---------$---------.---------.---------.---------.---------.---------.

10005 21 $
10010 31 $
10015 41 $
10020 51 $
10025 61 $
10030 71 $
10035 81 $
10040 91 $
10045 101 $
10050 111 $
10055 121 $
10100 131 $
10105 141 $
10110 151 $
10115 161 $
10120 171 $
10125 181 $
10130 191 $
10135 201 $
10140 211 $
10145 221 $
10150 231 $
10155 241 $
10200 251 $
10205 261 $
10210 271 $
10215 281 $
10220 291 $
10225 301 $
10230 311 $
10235 321 $
10240 331 $
10245 341 $
10250 351 $
10255 361 $
10300 371 $
10305 381 $
10310 391 $
10315 401 $
10320 411 $
10325 421 $
10330 431 $
10335 441 $
10340 451 $
10345 461 $
10350 471 $
10355 481 $
10400 491 $
10405 501 $
10410 51! $
10415 521 $

10420 531 . / tlZ $

I I I



I
10425 541 s

I 10430 551 S

10435 561 s
10440 571 s
10445 581 s

I 10450 591 s
10455 601 s
10500 611 s

I 10505 621 s
10510 631 S

10515 641 s

I
10520 651 s
10525 661 s
10530 671 s
10535 681 s

I 10540 691 s
10545 701 s
10550 711 s

I
10555 721 S

10600 731 S

10605 741 s
10610 751 S

I 10615 761 s
10620 771 S

10625 781 s

I
10630 791 s
10635 801 s
10640 811 s
10645 821 s

I 10650 831 s
10655 841 s
10700 851 S

I
10705 861 s
10710 871 S

10715 881 S

10720 891 s

I 10725 901 S

10730 911 S

10735 921 S

I 10740 931 S

10745 941 s
10750 951 s

I
10755 961 s
10800 971 s
10805 981 s
10810 991 S

I 10815 1001 S

10820 1011 s
10825 1021 s

I
10830 1031 s
10835 1041 s
10840 1051 s
10845 1061 s

I 10850 1071 s
10855 1081 s
10900 1091 S

I
10905 1101 s
10910 1111 s
10915 1121 S

10920 1131 /tf' S

I



10925 1141

10930 1151

10935 1161
10940 1171

10945 1181

10950 1191

10955 1201

11000 1211

11005 1221

11010 1231

11015 1241

11020 1251

11025 1261

11030 1271

11035 1281

11040 1291

11045 1301

11050 1311
11055 1321

11100 1331

11105 1341

11110 1351

11115 1361

11120 1371

11125 1381

11130 1391

11135 1401

11140 14101.

11145 14201

11150 14301

11155 1440 1

11200 1450

11205 1460

11210 147.0

11215 148.0

11220 149. 0

11225 150. 0

11230 151. 0

11235 152. 0

11240 153. o.
11245 154. 0

11250 155. 0

11255 156.

11300 157.

11305 158.

11310 159.

11315 160.

11320 161.

11325 162.

11330 163.

11335 164.

11340 165.

11345 166.

11350 167.

11355 168.

11400 169.

11405 170.

11410171.

11415 172.

11420 173.

o
o

o
o
o
.0.

o
o
o
o
o
o
o
o
o
.0.

o.
0.1

. I

I I I

. . . 1.

I

I

I

1

I

5

5

5

s
s
5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

.5

.5

5

5

5

.5 .

5.

I. 5

I. 5

5

5.

.5

5

5

5

5

5

5

s.
.5

5

5

5

5

5

5

5

5



I
11425 174. 10. 5

I 11430 175. O. 5

11435 176. o. 5

11440 177. • 1 O. 5

I
11445 178. I. 0 5

11450 179. I 0 5

11455 180. I 0 5

11500 181. .I. 0 5

I 11505 182. I 0 5

11510 183. I 0 5

11515 184. I 0 5

I
11520 185. I 0 .5

11525 186. I 0 5

11530 187. I 0 5

11535 188. I 0 5.

I 11540 189. 0 S

11545 190. I. 0 S

11550 191. I .0. 5

I
11555 192. .1 0 5

11600 193. I 0 5

11605 194. I 0 5

11610 195. I 0 5

I 11615 196. I 0 5

11620 197. I 0 5

11625 198. I 0 s

I 11630 199. .1 0 5

11635 200. .1 0 5

11640 201. I .0. 5

I
11645 202. I 0 5

11650 203. I. 0 5

11655 204. I. 0 5

11700 205. I 0 5

I 11705 206. I 0 5

11710 207. I 0 5

11715 208. I 0 5

I
11720 209. I 0 5

11725 210. I 0 5

11730 211. .I. 0 5

11735 212. I .0 5

I 11740 213. I .0 5

11745 214. I 0 .5

11750 215. I 0 .5

I
11755 216. I O. 5

11800 217. I o. 5

11805 218. I 0 5

11810 219. .1 0 5.

I 11815 220. .1 0 5.

11820 221. • 1. .0 . .5.

11825 222. I 0 5

I 11830 223. I 0 5

11835 224. I 0 5

11840 225. I. 0 5

I
11845 226. I. 0 5

11850 227. I. 0 5

11855 228. I. 0 5

11900 229. I 0 5

I 11905 230. I 0 5

11910 231. I .0. .5.

11915 232. I 0 5

I
11920 233. I 0 Itit; 5



11925 234. 0 5

11930 235. 0 5

11935 236. 0 5

11940 237. .0 5

11945 238. I .0 5

11950 239. I .0 5

11955 240. I 0 5

12000 241. I 0 .5.

12005 242. I 0 5

12010 243. I 0 5

12015 244. I O. 5

12020 245. I o. 5

12025 246. I O. 5

12030 247. I o. 5

12035 248. I 0 5

12040 249. I 0 .5

12045 250. I 0 .5

12050 251. .1. 0 .5.

12055 252. I 0 .5

12100 253. I 0 .5

12105 254. I 0 .5

12110 255. I 0 .5

12115 256. I 0 5

12120 257. I 0 5

12125 258. I 0 5

12130 259. I 0 5

12135 260. I 0 5

12140 261. I 0 5

12145 262. I 0 5

12150 263. I 0 5

12155 264. I 0 5.

12200 265. I 0 5.

12205 266. 10 5.

12210 267. 10 5.

12215 268. 10 5.

12220 269. 10 5.

12225 270. I 0 5.

12230 271. . 1.0. .5 •

12235 272. I 0 5.

12240 273. I 0 5.

12245 274. I 0 5

12250 275. I 0 5

12255 276. I 0 5

12300 277. I 0 5

12305 278. I 0 5

12310 279. I 0 5

12315 280. I 0 5

12320 281 • • 1.0. 5

12325 282. I 0 5

12330 283. 10 5

12335 284. 10 5

12340 285. 10 5

12345 286. 10 5

12350 287. 10 5

12355 288. 10 5

20000 289. 10 5

20005 290. 10 5

20010 291. .10 .5.

20015 292. 10 5

20020 293. 10 lilt! 5

I I I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

20025 294.lOS
20030 295.lOS
20035 296.lOS
20040 297.lOS
20045 298. 1 0 5
20050 299. 1 0 5
20055 300.-1-0-----.---------.---------.---------.---------.---------.-----5---.---------.---------.---------.---------.---------.

/{#7



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

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

67 KK
*
*
*

*
RT06 *

*
MUSKINGUM-CUNGE ROUTING CD160+CD170+CD180+CD190 THRU CD240

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

HYDROGRAPH ROUTING DATA

68 RD MUSKINGUM-CUNGE
L

S

N

CA
SHAPE

\JD

Z

CHANNEL
2000.
.0020
.025
.00

TRAP
20.00
3.00

ROUTING
CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM ~IDTH OR DIAMETER
SIDE SLOPE

***
COMPUTED MUSKINGUM-CUNGE PARAMETERS

COMPUTATION TIME STEP
ELEMENT ALPHA M DT OX PEAK TIME TO VOLUME MAXIMUM

PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN .52 1.48 4.56 2000.00 1150.72 866.96 1.96 7.31

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN .52 1.48 5.00 1150.25 870.00 1.96

CONTINUITY SUMMARY (AC-FT) - INFLO~= .6268E+03 EXCESS= .OOOOE+OO OUTFLOY= .6254E+03 BASIN STORAGE= .2137E+01 PERCENT ERROR= -.1

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

HYDROGRAPH AT STATION RT06

PEAK FL~ TIME MAXIMUM AVERAGE FLOY
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
1150. 14.50 (CFS) 954. 315. 304. 304.

(INCHES) 1.481 1.958 1.958 1.958
(AC- FT) 473. 626. 626. 626.

CUMULATIVE AREA = 5.99 sa MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
1/1(3

I I I I



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

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

I
I
I

69 1(1(

*
*
*

*
CD240 *

*
(I()

I
I

70 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .29 SUBBASIN AREA

PRECIPITATION DATA

I
I

7 PH
HYDRO-35

5-MIN 15-MIN 60-MIN
.79 1.55 2.72

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
.•...•......... TP-40 ..•...•.•.....•
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

STORM AREA = 6.68

•.....•.... TP-49 .•....•..•.
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

***

UNIT HYDROGRAPH
57 END-OF-PERIOD ORDINATES

4. 12. 23. 37. 55. 76. 100. 121. 135. 144.
147. 146. 142. 134. 125. 115. 102. 87. 73. 62.
54. 47. 40. 36. 31. 27. 23. 20. 18. 15.
13. 11. 10. 8. 7. 6. 6. 5. 4. 4.
3. 3. 2. 2. 2. 2. 1- 1- 1- 1-

1- 1- 1- o. O. O. O.

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

SCS DIMENSIONLESS UNITGRAPH
TLAG .91 LAG

I
I
I
I
I
I

71 LS

72 UD

SCS LOSS RATE
STRTL

CRVNBR
RTiMP

.47 INITIAL ABSTRACTION
81.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

I HYDROGRAPH AT STATION CD240

TOTAL RAINFALL = 4.02, TOTAL LOSS =

I
I

PEAl( FLO\J
(CFS)

218.

TIME
(HR)

13.00 (CFS)
(INCHES)
(AC- FT)

6-HR
61­

1.948
30.

1.88, TOTAL EXCESS =

MAXIMUM AVERAGE FLO\J
24-HR 72-HR

17. 16.
2.128 2.128

33. 33.

2.13

24.92-HR
16.

2.128
33.

I CUMULATIVE AREA = .29 SO MI

I
I

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



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

73 KK

*
*
*

*
AD240 *

*

COMBINE HYDS. CD160+CD170+CD180+CD190+CD240

74 HC

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

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION AD240

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
1206. 14.25 (CFS) 1002. 332. 320. 320.

(INCHES) 1.483 1.966 1.966 1.966
(AC- FT) 497. 658. 658. 658.

CUMULATIVE AREA = 6.28 SQ MI

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

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

75 KK
*
*
*

*
RT240 *

*
MUSKINGUM-CUNGE ROUTING COMBINED HYDS. THRU CD260 to BASIN 07

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

HYDROGRAPH ROUTING DATA

76 RD MUSKINGUM-CUNGE
L

S

N

CA
SHAPE

IJD

Z

CHANNEL ROUTI NG
3000. CHANNEL LENGTH
.0020 SLOPE
.025 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
20.00 BOTTOM WIDTH OR DIAMETER
3.00 SIDE SLOPE

***
COMPUTED MUSKINGUM-CUNGE PARAMETERS

COMPUTATION TIME STEP
ELEMENT ALPHA M DT OX PEAK TIME TO VOLUME MAXIMUM

PEAK CELERITY
(MIN) (FT) (CFS) (MIN) ( IN) (FPS)

MAIN .52 1.48 5.00 1500.00 1205.72 860.00 1.96 7.42

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

110

I I I



CONTINUITY SUMMARY (AC-FT) - INFLOU= .6590E+03 EXCESS= .OOOOE+OO OUTFLOY= .6563E+03 BASIN STORAGE= .3280E+Ol PERCENT ERROR= '.1

HYDROGRAPH AT STATION

I
I
I
I

***

MAIN

***

.52

***

1.48 5.00

***

RT240

1205.72

***

860.00 1.96

CUMULATIVE AREA =

I
I
I

PEAl( FLOY
(CFS)
1206.

TIME
(HR)

14.33 (CFS)
(INCHES)
(AC-FT)

6-HR
1001.
1.483
497.

MAXIMUM AVERAGE FLOY
24-HR 72-HR
331. 318.

1.958 1.958
656. 656.

6.28 SQ MI

24.92-HR
318.

1.958
656.

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I T7 1(1(

* *
* CD260 * (Q)

**************I
I
I

78 BA

* *

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .18 SUBBASIN AREA

PRECIPITATION DATA

I
7 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM

HYDRO-35 ............... TP-40 . ..............
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR

.79 1.55 2.72 2.97 3.14 3.45 3.74 4.05

••••••••.•• TP-49 ...••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

SCS DIMENSIONLESS UNITGRAPH
TLAG .68 LAG

I
I
I

79 LS

80 UD

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

STORM AREA =

.47 INITIAL ABSTRACTION
81.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

6.68

I ***

I
I

5.
106.
17.

15.
95.
14.

30.
82.
12.

49.
65.
10.

UNIT HYDROGRAPH
43 END-OF'PERIOO ORDINATES

74. 97. 113.
53. 44. 36.
8. 7. 6.

17/

119.
30.

5.

120.
25.
4.

115.
21.
3.



3.

O.
2.
O.

2.
O.

***

2.

***

1. 1. 1.

***

1. 1. O.

TOTAL RAINFALL =

HYDROGRAPH AT STATION

4.02. TOTAL LOSS =

CD260

1.88. TOTAL EXCESS = 2.13

PEAK FLOW
(CFS)

167.

TIME
(HR)

12.75 (CFS)
( INCHES)
(AC-H)

6-HR
38.

1.956
19.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

10. 10.
2.131 2.131

20. 20.

24.92-HR
10.

2.131
20.

CUMULATIVE AREA = .18 SQ MI

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

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

81 KK
*
*
*

*
AD260 *

*
COMBINE HYDS. CD160+CD170+CD180+CD190+CD240+CD260

82 KO

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

OUTPUT CONTROL VARIABLES
IPRNT 1
IPLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

83 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

***********************************************************************************************************************************.

HYDROGRAPH AT STATION AD260
SUM OF 2 HYDROGRAPHS

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

* * *
OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOW * OA MON HRMN ORO FLOII

* * *
0000 1 O. * 0615 76 O. * 1230 151 218. * 1845 226 646.

0005 2 O. * 0620 77 O. * 1235 152 297. * 1850 227 630.

0010 3 o. * 0625 78 O. * 1240 153 388. * 1855 228 614.

0015 4 O. * 0630 79 O. * 1245 154 499. * 1900 229 599.

0020 5 o. * 0635 80 O. * 1250 155 640. * 1905 230 583.

0025 6 O. * 0640 81 O. * 1255 156 797. * 1910 231 569.

0030 7 O. * 0645 82 O. * 1300 157 938. * 1915 232 554.

0035 8 O. * 0650 83 O. * 1305 158 1047. * 1920 233 540.

0040 9 O. * 0655 84 O. * 1310 159 1124. * 1925 234 526.

0045 10 O. * 0700 85 O. * 1315 160 1177. * 1930 235 513.

0050 11 o. * 0705 86 o. * 1320 161 1214. * 1935 236 500.

0055 12 o. * 0710 87 o. * 1325 162 1233. * 1940 237 487.
/7t.



I
1 0100 13 o. * 1 0715 88 o. * 1 1330 163 1237. * 1 1945 238 475.

I 1 0105 14 o. * 1 0720 89 o. * 1 1335 164 1232. * 1 1950 239 463.

1 0110 15 o. * 1 0725 90 O. * 1 1340 165 1226. * 1 1955 240 45L

1 0115 16 o. * 1 0730 91 O. * 1 1345 166 1223. * 1 2000 241 440.

1 0120 17 o. * 1 0735 92 o. * 1 1350 167 122L * 1 2005 242 429.

I 1 0125 18 O. * 1 0740 93 O. * 1 1355 168 1222. * 1 2010 243 418.

1 0130 19 O. * 1 0745 94 O. * 1 1400 169 1223. * 1 2015 244 408.

1 0135 20 O. * 1 0750 95 O. * 1 1405 170 1225. * 1 2020 245 398.

I 1 0140 21 O. * 1 0755 96 O. * 1 1410 171 1227. * 1 2025 246 388.

1 0145 22 O. * 1 0800 97 O. * 1 1415 172 1229. * 1 2030 247 379.

1 0150 23 O. * 1 0805 98 O. * 1 1420 173 1228. * 1 2035 248 369.

1 0155 24 O. * 1 0810 99 O. * 1 1425 174 1226. * 1 2040 249 360.

I 1 0200 25 o. * 1 0815 100 O. * 1 1430 175 1222. * 1 2045 250 352.

1 0205 26 O. * 1 0820 101 O. * 1 1435 176 1216. * 1 2050 251 343.

1 0210 27 O. * 1 0825 102 O. * 1 1440 177 1209. * 1 2055 252 335.

I 1 0215 28 O. * 1 0830 103 O. * 1 1445 178 120L * 1 2100 253 327.

1 0220 29 O. * 1 0835 104 O. * 1 1450 179 1192. ,. 1 2105 254 319.

1 0225 30 O. * 1 0840 105 O. * 1 1455 180 1181. * 1 2110 255 312.

1 0230 31 O. * 1 0845 106 O. * 1 1500 181 1170. * 1 2115 256 304.

I 1 0235 32 O. * 1 0850 107 O. * 1 1505 182 1158. * 1 2120 257 297.

1 0240 33 O. * 1 0855 108 O. * 1 1510 183 1146. * 1 2125 258 290.

1 0245 34 O. * 1 0900 109 O. * 1 1515 184 1134. * 1 2130 259 284.

I 1 0250 35 O. * 1 0905 110 O. * 1 1520 185 112L * 1 2135 260 277.

1 0255 36 O. * 1 0910 111 O. * 1 1525 186 1108. * 1 2140 261 27L

1 0300 37 o. * 1 0915 112 O. * 1 1530 187 1095. * 1 2145 262 265.

I
1 0305 38 O. * 1 0920 113 o. * 1 1535 188 1082. * 1 2150 263 259.

1 0310 39 O. * 1 0925 114 O. * 1 1540 189 1071. * 1 2155 264 253.

1 0315 40 o. * 1 0930 115 O. * 1 1545 190 106L * 1 2200 265 247.

1 0320 41 O. * 1 0935 116 o. * 1 1550 191 1052. * 1 2205 266 242.

I 1 0325 42 O. * 1 0940 117 O. * 1 1555 192 1045. * 1 2210 267 237.

1 0330 43 O. * 1 0945 118 O. * 1 1600 193 1039. * 1 2215 268 232.

1 0335 44 O. * 1 0950 119 O. * 1 1605 194 1035. * 1 2220 269 227.

I
1 0340 45 O. * 1 0955 120 O. * 1 1610 195 103L * 1 2225 270 222.

1 0345 46 O. * 1 1000 121 O. * 1 1615 196 1027. * 1 2230 271 219.

1 0350 47 O. * 1 1005 122 O. * 1 1620 197 1024. * 1 2235 272 215.

1 0355 48 O. * 1 1010 123 O. * 1 1625 198 102L * 1 2240 273 213.

I 1 0400 49 O. * 1 1015 124 O. ,. 1 1630 199 1018. * 1 2245 274 21L

1 0405 50 O. * 1 1020 125 O. * 1 1635 200 1015. * 1 2250 275 208.

1 0410 51 O. * 1 1025 126 O. * 1 1640 201 101 L * 1 2255 276 206.

I 1 0415 52 O. * 1 1030 127 O. * 1 1645 202 1008. * 1 2300 277 204.

1 0420 53 o. * 1 1035 128 O. ,. 1 1650 203 1004. * 1 2305 278 202.

1 0425 54 O. * 1 1040 129 O. * 1 1655 204 1000. * 1 2310 279 200.

1 0430 55 O. * 1 1045 130 O. * 1 1700 205 995. * 1 2315 280 198.

I 1 0435 56 O. * 1 1050 131 O. * 1 1705 206 989. * 1 2320 281 196.

1 0440 57 O. * 1 1055 132 O. * 1 1710 207 979. * 1 2325 282 194.

1 0445 58 O. * 1 1100 133 O. * 1 1715 208 965. * 1 2330 283 192.

I 1 0450 59 O. ,. 1 1105 134 O. * 1 1720 209 948. * 1 2335 284 189.

1 0455 60 O. * 1 1110 135 O. * 1 1725 210 93L * 1 2340 285 187.

1 0500 61 O. * 1 1115 136 O. * 1 1730 211 913. * 1 2345 286 185.

I
1 0505 62 O. ,. 1 1120 137 L * 1 1735 212 895. * 1 2350 287 183.

1 0510 63 o. * 1 1125 138 L * 1 1740 213 877. * 1 2355 288 18L

1 0515 64 O. * 1 1130 139 L * 1 1745 214 858. * 2 0000 289 179.

1 0520 65 O. * 1 1135 140 2. * 1 1750 215 840. * 2 0005 290 177.

I 1 0525 66 O. * 1 1140 141 3. * 1 1755 216 82L * 2 0010 291 176.

1 0530 67 O. * 1 1145 142 4. * 1 1800 217 803. * 2 0015 292 174.

1 0535 68 O. * 1 1150 143 6. * 1 1805 218 785. * 2 0020 293 172.

I 1 0540 69 O. * 1 1155 144 10. * 1 1810 219 767. * 2 0025 294 169.

1 0545 70 O. * 1 1200 145 16. * 1 1815 220 749. * 2 0030 295 167.
1 0550 71 O. * 1 1205 146 27. * 1 1820 221 731. * 2 0035 296 165.
1 0555 72 o. * 1 1210 147 45. * 1 1825 222 714. * 2 0040 297 163.

I /1~



0600 73 o. * 1215 148 71. * 1830 223 696. * 2 0045 298 161.
0605 74 O. * 1220 149 108. * 1835 224 679. * 2 0050 299 159.
0610 75 O. * 1225 150 155. * 1840 225 663. * 2 0055 300 156.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOU
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
1237. 13.50 (CFS) 1025. 341. 328. 328.

(INCHES) 1.476 1.963 1.963 1.963
(AC- FT) 508. 676. 676. 676.

CUMULATIVE AREA = 6.46 SQ MI

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

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

84 KK
*
*
*

*
C0270 *

*
(R)

85 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .22 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM7 PH DEPTHS FOR O-PERCENT
HYORO-35 ............... TP-40

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR
.79 1.55 2.72 2.97 3.14 3.45

12-HR
3.74

24-HR
4.05

..••....... TP-49 ..••..•.•••
2-DAY 4-DAY 7-DAY 10-0AY

.00 .00 .00 .00

86 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

.47
81.00

.00

STORM AREA 6.68

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

87 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 1.67 LAG

***

UN IT HYOROGRAPH
102 ENO-OF-PERIOO ORDINATES

1. 2. 4. 6. 9. 11. 15. 18. 23. 28.

33. 39. 44. 49. 53. 56. 59. 61. 62. 62.

62. 62. 61. 59. 57. 55. 53. 50. 48. 45.
42. 38. 34. 31. 28. 26. 24. 22. 21. 19.

18. 16. 15. 14. 13. 12. 11. 10. 9. 9.
8. 7. 7. 6. 6. 5. 5. 5. 4. 4.
4. 3. 3. 3. 3. 2. 2. 2. 2. 2.
2. 2. 1. 1. 1.

1-;1
1. 1. 1. 1.



1. 1. 1. 1. 1. 1. 1. O.
O. O. O. O. O. O. O. O.
O. O.

••• ••• ••• ••• •••

I
I
I HYOROGRAPH AT STATION C0270

O.
O.

O.
O.

TOTAL RAINFALL =

CUMULATIVE AREA =

4.02, TOTAL LOSS =I
I
I
I

PEAK FLOW
(CFS)

101.

TIME
(HR)

13.83 (CFS)
(INCHES)

(AC- FT)

6-HR
45.

1.897
22.

1.88, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

12. 12.
2.111 2.111

25. 25.

.22 SQ loll

2.13

24.92-HR
12.

2.111
25.

I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I 88 KK
•
•
•

•
A0270 •

•
ADD C0270 TO COMBINEO HYDROGRAPHS

I
I
I

90 KO

89 HC

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

OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

HYOROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

I
I
I
I
I
I
I

•••

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

HYOROGRAPH AT STATION AD270
SUM OF 2 HYOROGRAPHS

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

• • •
OA MON HRMN ORO FLOW • OA MON HRMN ORO FLOW • OA MON HRMN ORO FLOW • OA MON HRMN ORO FLQIJ

• • •
0000 1 O. • 0615 76 o. • 1230 151 237. • 1845 226 654.
0005 2 O. • 0620 n O. • 1235 152 321. • 1850 227 637.
0010 3 O. • 0625 78 o. • 1240 153 418. • 1855 228 621.
0015 4 O. • 0630 79 O. • 1245 154 535. • 1900 229 605.
0020 5 O. • 0635 80 O. • 1250 155 683. • 1905 230 590.
0025 6 O. • 0640 81 O. • 1255 156 848. • 1910 231 575.
0030 7 O. • 0645 82 O. • 1300 157 997. • 1915 232 561.
0035 8 O. • 0650 83 o. • 1305 158 1113. • 1920 233 546.
0040 9 O. • 0655 84 O. • 1310 159 1197. • 1925 234 532.
0045 10 O. • 0700 85 O. • 1 1315 160 1257. • 1930 235 519.
0050 11 o. * 0705 86 O. * 1;1~1320 161 1300. • 1935 236 506.



0055 12 o. * 0710 87 o. * 1325 162 1324. * 1940 237 493

0100 13 O. * 0715 88 O. * 1330 163 1331. * 1945 238 48C

0105 14 O. * 0720 89 O. * 1335 164 1329. * 1950 239 46
0110 15 o. * 0725 90 o. 1340 165 1325. * 1955 240 45i

1 0115 16 O. * 1 0730 91 O. * 1 1345 166 1323. * 1 2000 241 445.

1 0120 17 O. * 1 0735 92 O. * 1 1350 167 1322. * 1 2005 242 434.

1 0125 18 o. * 1 0740 93 o. * 1 1355 168 1322. * 1 2010 243 423.

1 0130 19 O. * 1 0745 94 O. * 1 1400 169 1322. * 1 2015 244 413.

1 0135 20 O. * 1 0750 95 o. * 1 1405 170 1323. * 1 2020 245 403.

1 0140 21 O. * 1 0755 96 O. * 1 1410 171 1323. * 1 2025 246 393.

1 0145 22 O. * 1 0800 97 O. * 1 1415 172 1321. * 1 2030 247 383.

1 0150 23 O. * 1 0805 98 O. * 1 1420 173 1318. * 1 2035 248 374.

1 0155 24 O. * 1 0810 99 O. * 1 1425 174 1312. * 1 2040 249 365.

1 0200 25 O. * 1 0815 100 O. * 1 1430 175 1304. * 1 2045 250 356.

1 0205 26 O. * 1 0820 101 O. * 1 1435 176 1294. * 1 2050 251 347.

1 0210 27 O. * 1 0825 102 O. * 1 1440 177 1283. * 1 2055 252 339.

1 0215 28 O. * 1 0830 103 o. * 1 1445 178 1270. * 1 2100 253 331-
1 0220 29 O. * 1 0835 104 O. * 1 1450 179 1256. * 1 2105 254 323.
1 0225 30 o. * 1 0840 105 O. * 1 1455 180 1242. * 1 2110 255 316.
1 0230 31 O. * 1 0845 106 O. * 1 1500 181 1227. * 1 2115 256 308.
1 0235 32 O. * 1 0850 107 O. * 1 1505 182 1212. * 1 2120 257 301.
1 0240 33 O. * 1 0855 108 O. * 1 1510 183 1197. * 1 2125 258 294.

1 0245 34 O. * 1 0900 109 O. * 1 1515 184 1181- * 1 2130 259 287.
1 0250 35 O. * 1 0905 110 O. * 1 1520 185 1166. * 1 2135 260 281-

1 0255 36 O. * 1 0910 111 O. * 1 1525 186 1150. * 1 2140 261 274.

1 0300 37 O. * 1 0915 112 O. * 1 1530 187 1135. * 1 2145 262 268.

1 0305 38 o. * 1 0920 113 o. * 1 1535 188 1121. * 1 2150 263 262.

1 0310 39 O. * 1 0925 114 O. * 1 1540 189 1107. * 1 2155 264 257.

1 0315 40 O. * 1 0930 115 O. * 1 1545 190 1095. * 1 2200 265 251-

1 0320 41 O. * 1 0935 116 O. * 1 1550 191 1085. * 1 2205 266 246.

1 0325 42 o. * 1 0940 117 O. * 1 1555 192 1076. * 1 2210 267 240.

1 0330 43 o. * 1 0945 118 O. * 1 1600 193 1068. * 1 2215 268 235.

1 0335 44 o. * 1 0950 119 O. * 1 1605 194 1062. * 1 2220 269 230.

1 0340 45 o. * 1 0955 120 O. * 1 1610 195 1057. * 1 2225 270 226.

1 0345 46 O. * 1 1000 121 O. * 1 1615 196 1052. • 1 2230 271 222.

1 0350 47 O. • 1 1005 122 O. • 1 1620 197 1048. • 1 2235 272 219.

1 0355 48 O. • 1 1010 123 O. • 1 1625 198 1044. • 1 2240 273 216.

1 0400 49 O. • 1 1015 124 O. • 1 1630 199 1039. • 1 2245 274 214.

1 0405 50 O. • 1 1020 125 O. * 1 1635 200 1035. * 1 2250 275 212.

1 0410 51 O. • 1 1025 126 O. * 1 1640 201 1031- • 1 2255 276 209.

1 0415 52 O. • 1 1030 127 O. • 1 1645 202 1026. • 1 2300 277 207.

1 0420 53 o. • 1 1035 128 O. * 1 1650 203 1022. * 1 2305 278 205.

1 0425 54 O. • 1 1040 129 O. • 1 1655 204 1017. * 1 2310 279 203.

1 0430 55 O. • 1 1045 130 O. • 1 1700 205 1011. • 1 2315 280 201.

1 0435 56 o. • 1 1050 131 O. • 1 1705 206 1004. • 1 2320 281 199.

1 0440 57 O. • 1 1055 132 O. * 1 1710 207 993. • 1 2325 282 197.

1 0445 58 O. • 1 1100 133 o. • 1 1715 208 979. * 1 2330 283 195.

1 0450 59 O. * 1 1105 134 O. • 1 1720 209 962. * 1 2335 284 192.

1 0455 60 O. • 1 1110 135 O. • 1 1725 210 944. * 1 2340 285 190.

1 0500 61 O. • 1 1115 136 O. • 1 1730 211 925. • 1 2345 286 188.

1 0505 62 O. • 1 1120 137 1. • 1 1735 212 907. • 1 2350 287 186.

1 0510 63 O. • 1 1125 138 1- • 1 1740 213 888. • 1 2355 288 184.

1 0515 64 o. • 1 1130 139 1. • 1 1745 214 869. * 2 0000 289 182.

1 0520 65 O. • 1 1135 140 2. • 1 1750 215 850. • 2 0005 290 180.

1 0525 66 O. • 1 1140 141 3. • 1 1755 216 832. • 2 0010 291 178.

1 0530 67 O. * 1 1145 142 4. * 1 1800 217 813. * 2 0015 292 176.

1 0535 68 O. • 1 1150 143 7. • 1 1805 218 794. • 2 0020 293 174.

1 0540 69 O. • 1 1155 144 11- * 1 1810 219 776. • 2 0025 294 172.

1 0545 70 O. • 1 1200 145 17. * 1 1815 220 758. * 2 0030 295 170.

1 0550 71 O. • 1 1205 146 30. • 1.),1 1820 221 740. • 2 0035 296 168.
{ , ~

II I



I
I
I

0555 72 O. * 1210 147 50. * 1825 222 722. * 2 0040 297 166.

0600 73 o. * 1215 148 79. * 1830 223 704. * 2 0045 298 163.

0605 74 O. * 1220 149 119. * 1835 224 687. * 2 0050 299 161.

0610 75 O. * 1225 150 170. * 1840 225 670. * 2 0055 300 159.
* * *

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

CUMULATIVE AREA =

I
I
I

PEAK fLO\J
(CfS)
1331.

TIME
(HR)

13.50 (CFS)
(INCHES)
(AC-FT)

6-HR
1069.
1.488
530.

MAXIMUM AVERAGE fLO\J
24-HR 72-HR
353. 340.

1.968 1.968
701. 701.

6.68 SQ MI

24.92-HR
340.

1.968
701.

I
*** *** .*. .*. *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I 91 KK
*
*

*
CD200 * (M)

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

I
I 93 BA

* *

SUBBASIN RUNOFf DATA

SUBBASIN CHARACTERISTICS
TAREA .59 SUBBASIN AREA

PRECIPITATION DATA

•..•••...•• TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

I
I

92 PH

5-MIN
.79

HYDRO-35
15-MIN 60-MIN

1.55 2.72

DEPTHS fOR O-PERCENT HYPOTHETICAL STORM
...•..•••...•.. TP-40 ..•.••..••.••.•
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

I
I

94 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.41
82.90

.00

STORM AREA = 24.31

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

I 95 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .64 LAG

***

UNIT HYDROGRAPH
40 END-Of-PERIOD ORDINATES

284. 358. 403.
155. 126. 105.
21. 17. 14.
3. 3. 2.

I
I
I
I

***

19.
345.
47.
6.

59.
298.
39.

5.

***

113.

240.
32.
4.

***

189.
189.
26.
4.

***
/77

***

417.
87.
12.

1.

414.
71.
10.
1.

382.
58.
8.
O.



HYDROGRAPH AT STATION CD200

TOTAL RAINFALL = 3.94, TOTAL LOSS = 1.71, TOTAL EXCESS = 2.22

PEAK FLOW
(CFS)

567.

TIME
(HR)

12.75 (CFS)
(INCHES)

(AC-FT)

6-HR
128.

2.017
63.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

35. 34.
2.222 2.222

70. 70.

24.92-HR
34.

2.222
70.

CUMULATIVE AREA = .59 sa MI

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

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

96 KK
*
*
*

*
RT200A *

*
NORMAL DEPTH ROUTING TO 19TH AND BASELINE

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

HYDROGRAPH ROUTING DATA

97 RS STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

4 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 WORKING RAND 0 COEFFICIENT

98 RC NORMAL DEPTH
ANL

ANCH
ANR

RLNTH
SEL

ELMAX

CHANNEL
.050
.025
.050

5000.
.0087

1144.0

LEFT OVERBANK N-VALUE
MAIN CHANNEL N-VALUE
RIGHT OVERBANK N-VALUE
REACH LENGTH
ENERGY SLOPE
MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

CROSS-SECTION DATA
OVERBANK --- + ------ MAIN
1144.00 1142.00 1141.00
800.00 1000.00 1001.00

100 RY
99 RX

ELEVATION
DISTANCE

- - - LEFT
1146.00
500.00

CHANNEL ------- + --- RIGHT OVERBANK --­
1140.00 1140.00 1142.00 1146.00
1020.00 1040.00 1150.00 1151.00

***

COMPUTED STORAGE-OUT FLOW-ELEVATION DATA

STORAGE .00 .67 1.72 3.15 4.95 7.12 9.61 12.38 15.44 18.78
OUTFLOW .00 9.36 33.28 72.66 129.32 207.35 312.65 439.38 588.10 759.44

ELEVATION 1140.00 1140.21 1140.42 1140.63 1140.84 1141.05 1141.26 1141.47 1141.68 1141.90

STORAGE 22.43 26.57 31.21 36.37 42.04 48.22 54.91 62.10 69.81 78.03
OUTFLOW 966.22 1211.61 1486.99 1794.66 2136.65 2514.79 2930.86 3386.54 3883.44 4423.08

ELEVATION 1142.11 1142.32 1142.53 1142.74 1142.95 1143.16 1143.37 1143.58 1143.79 1144.00

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

/"'g./



I
I
I
I
I
I
I
I

HYDROGRAPH AT STATION RT200A

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

542. 13.00 (CFS) 128. 35. 34. 34.
(INCHES) 2.011 2.209 2.209 2.209

(AC- FT) 63. 70. 70. 70.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE

(AC-FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

4. 13.00 1. O. O. O.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE

(FEET ) (HR) 6-HR 24-HR 72-HR 24.92-HR

1141.62 13.00 1140.68 1140.24 1140.23 1140.23

CUMULATIVE AREA = .59 SQ MI

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

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

I 101 KK
*
*
*

*
RT200B *

*
KINEMATIC WAVE ROUTING TO 19TH AND SOUTHERN

I
**************

HYDROGRAPH ROUTING DATA

I
I
I

102 RK KINEMATIC WAVE
L

S

N

CA
SHAPE

\JD

Z

NDXMIN

STREAM ROUTING
5280. CHANNEL LENGTH
.0070 SLOPE
.050 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
40.00 BOTTOM WIDTH OR DIAMETER
25.00 SIDE SLOPE

2 MINIMUM NUMBER OF OX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(OT SHOWN IS A MINIMUM)

I
I
I

elEMENT

MAIN

ALPHA

.40

M

1.38

OT OX PEAK TIME TO
PEAK

(MIN) (FT) (CFS) (MIN)

5.00 1320.00 541.92 796.83

VOLUME

(IN)

2.19

MAXIMUM
CELERITY

(FPS)

3.95

I
I
I

CONTINUITY SUMMARY (AC-FT) - INFLOY= .6951E+02 EXCESS= .OOOOE+OO OUTFLOW= .6880E+02 BASIN STORAGE= .7188E+00 PERCENT ERROR=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

.0



***

MAIN

***

.40

***

1.38 5.00

***

535.39

***

800.00 2.18

HYDROGRAPH AT STATION RT200B

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

535. 13.33 (CFS) 127. 35. 33. 33.
(INCHES) 1.998 2.183 2.183 2.183

(AC- FT) 63. 69. 69. 69.

CUMULATIVE AREA = .59 SQ MI

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

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

103 KK
*
*
*

*
CD201 *

*

104 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.58 SUBBASIN AREA

PRECIPITATION DATA

92 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ............... TP-40 . ..............

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR
.79 1.55 2.72 2.97 3.14 3.45 3.74 4.05

•••.••••.•. TP-49 ........•..
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

105 LS

106 UD

STORM AREA = 24.31

SCS LOSS RATE
STRTL .42 INITIAL ABSTRACTION

CRVNBR 82.80 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA

SCS DIMENSIONLESS UNITGRAPH
TLAG 1.08 LAG

***

UNIT HYDROGRAPH
67 END-OF-PERIOO ORDINATES

15. 44. 82. 128. 188. 261. 346. 442. 524. 590.
640. 670. 678. 678. 668. 637. 603. 565. 523. 472.
414. 358. 309. 273. 242. 214. 189. 171. 152. 135.
120. 105. 93. 83. 73. 65. 58. 51. 45. 40.

35. 31. 27. 25. 22. 19. 17. 15. 13. 12.
10. 9. 8. 7. 7. 6. 6. 5. 4. 4.
3. 3. 2. 2. 1. 1. O.

iBo



HYDROGRAPH AT STATION

I
I

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

CD201

***

TOTAL RAINFALL =

CUMULATIVE AREA =

3.94, TOTAL LOSS =

I
I
I

PEAK FLOW
(CFS)
1034.

TIME
(HR)

13.25 (CFS)
(INCHES)

(AC- FT)

6-HR
339.

1.995
168.

1.72, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

94. 90.
2.205 2.205

186. 186.

1.58 SO MI

2.22

24.92-HR
90.

2.205
186.

I
I

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

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

**************
I 107 KK

*
*
*

*
AD201 *

*
ADD HYDS. 200 AND 201

I
I

108 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

HYDROGRAPH AT STATIONI
*** *** *** ***

AD201

***

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
1569. 13.25 (CFS) 464. 128. 124. 124.

( INCHES) 1.987 2.199 2.199 2.199
(AC- FT) 230. 255. 255. 255.

I
I
I

CUMULATIVE AREA = 2.17 SO MI

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

* RT201 *

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

I
I

109 KK
*

*

*

*
KINEMATIC ~AVE ROUTING TO 35TH AND SOUTHERN

HYDROGRAPH ROUTING DATA

I
I

110 RK KINEMATIC ~AVE

L

S

STREAM ROUTING
10500. CHANNEL

.0048 SLOPE
LENGTH

/5/



N

CA
SHAPE

WD

Z

NDXMIN

.020 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
40.00 BOTTOM WIDTH OR DIAMETER

25.00 SIDE SLOPE
2 MINIMUM NUMBER OF OX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SH~N IS A MINIMUM)

ELEMENT

MAIN

ALPHA

.82

M

1.38

DT OX PEAK TIME TO
PEAK

(MIN) (FT) (CFS) (MIN)

4.93 2625.00 1559.53 812.40

VOLUME

(IN)

2.18

MAXIMUM
CELER ITY

(FPS)

8.97

CONTINUITY SUMMARY (AC-FT) - INFL~= .2545E+03 EXCESS= .OOOOE+OO OUTFL~= .2521E+03 BASIN STORAGE= .2104E+01 PERCENT ERROR= .1

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

.82

***

1.38 5.00

***

1557.60

***

810.00 2.18

HYDROGRAPH AT STATION RT201

PEAK FLOII TIME MAXIMUM AVERAGE FL~

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
1558. 13.50 (CFS) 462. 127. 122. 122.

(INCHES) 1.979 2.176 2.176 2.176
CAC- FT) 229. 252. 252. 252.

CUMULATIVE AREA = 2.17 SQ MI

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

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

111 KK
*
*
*

*
CD202 *

*

112 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.40 SUBBASIN AREA

PRECIPITATION DATA

92 PH
•.... HYDRO-35 ••.•..

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM

. • • • . • • • • . • • • •. TP-40 ',; ~!? .
i~~

TP-49 .



I 113 LS

I
I

I
I
I

114 UD

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY

.79 1.55 2.72 2.97 3.14 3.45 3.74 4.05 .00 .00 .00 .00

STORM AREA = 24.31

SCS LOSS RATE
STRTL .45 INITIAL ABSTRACTION

CRVNBR 81.60 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA

SCS DIMENSIONLESS UNITGRAPH
TLAG 2.30 LAG

***

UN IT HYDROGRAPH
140 END-OF-PERIOD ORDINATES

I
I
I
I
I
I
I
I
I
I

3. 6. 10. 17. 24. 32. 42. 51. 62. 74.

87. 102. 118. 135_ 154. 174. 193. 209. 226. 241-

252. 263. 272. 278. 284. 287. 288. 289. 288. 287.

285. 279. 273. 267. 259. 252. 245. 236. 228. 218.

208. 198. 186. 174. 161. 151. 141. 131. 124. 117.

110. 104. 98. 92. 87. 82. 78. 74. 70. 67.

63. 59. 56. 53. 50. 47. 44. 41. 39. 37.

35. 33. 31. 29. 28. 26. 25. 23. 22. 21.

20. 18. 17. 16. 15. 15. 14. 13. 12. 12.

11. 10. 10. 9. 9. 8. 8. 7. 7. 7.

6. 6. 5. 5. 5. 5. 4. 4. 4. 4.

3. 3. 3. 3. 3. 3. 3. 2. 2. 2.

2. 2. 2. 2. 2. 1. 1. 1. 1- 1-

1. 1. 1. 1. 1. o. O. o. o. o.

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

HYDROGRAPH AT STATION CD202

TOTAL RAINFALL = 3.94, TOTAL LOSS = 1.82, TOTAL EXCESS = 2.12

PEAK FLOII TIME MAXIMUM AVERAGE FLOII

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

472. 14.50 (CFS) 268. 78. 75. 75.

(INCHES) 1.780 2.075 2.075 2.075

(AC-n) 133. 155. 155. 155.

CUMULATIVE AREA = 1.40 SQ MI

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

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

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

SUBBASIN RUNOFF DATA

I
I
I

115 KK
*
*
*

*
CD203 *

*

/83



116 BA SUBBASIN CHARACTERISTICS
TAREA 2.03 SUBBASIN AREA

PRECIPITATION DATA

92 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ............... TP-40 . ..............

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR
.79 1.55 2.72 2.97 3.14 3.45 3.74 4.05

•.•••••.... TP-49 ••.........
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

117 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

STORM AREA = 24.31

.44 INITIAL ABSTRACTION
82.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

118 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 2.70 LAG

***

UNIT HYDROGRAPH
164 END-OF-PERIOO ORDINATES

3. 7. 10. 16. 24. 31. 40. 50. 59. 70.
83. 96. 109. 125. 143. 160. 179. 200. 221. 241.

258. 275. 293. 305. 317. 329. 337. 344. 350. 355.
356. 357. 358. 356. 355. 354. 349. 342. 336. 329.
321. 313. 306. 297. 288. 280. 269. 258. 247. 235.
222. 209. 196. 186. 175 • 164. 156. 149. 141. 134.
128. 121. 115. 110. 104. 99. 95. 91. 87. 83.
80. 76. 72. 69. 65. 62. 59. 56. 52. 50.
48. 46. 44. 42. 39. 38. 36. 34. 33. 31.
29. 28. 26. 25. 24. 23. 22. 21. 19. 19.
18. 17. 16. 15. 15. 14. 13. 13. 12. 11.
11. 10. 10. 9. 9. 9. 8. 8. 7. 7.
7. 6. 6. 6. 5. 5. 5. 5. 4. 4.
4. 4. 4. 4. 3. 3. 3. 3. 3. 3.
3. 3. 2. 2. 2. 2. 2. 2. 2. 2.
1. 1. 1. 1. 1- 1- 1. 1. 1- O.
O. O. o. O.

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

HYDROGRAPH AT STATION CD203

TOTAL RAINFALL = 3.94, TOTAL LOSS = 1. 79, TOTAL EXCESS = 2.15

PEAK FLOII TIME MAXIMUM AVERAGE FLOII
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

607. 15.00 (CFS) 381. 114. 110. 110.
(INCHES) 1.744 2.093 2.093 2.093

(AC- FT) 189. 227. 227. 227.

CUMULATIVE AREA = 2.03 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
/84
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**************

I
I

* *

I
119 KK * AD203 *

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

ADD HYDS. 200 THRU 203 AT CHAMPION DRAIN

I 120 HC HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

I *** *** *** ***

***

***

I HYDROGRAPH AT STATION AD203

I
I
I
I

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24_92-HR

2229. 13.67 (CFS) 1108. 319. 308. 308.

(INCHES) 1.840 2.120 2.120 2.120

(Ae- FT) 550. 633. 633. 633.

CUMULATIVE AREA = 5.60 SQ MI

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

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

I 121 KK
*
*
*

*
RT203 *

*

MUSKINGUM-CUNGE ROUTING VIA CHAMPION DRAIN TO 43RD AVE

I
**************

HYDROGRAPH ROUTING DATA

MUSKINGUM-CUNGE CHANNEL ROUTINGI
I
I

122 RD

123 RC NORMAL DEPTH
ANL

ANCH
ANR

RLNTH
SEL

ELMAX

CHANNEl
.070
.030
.070

6300.
.0016

.0

LEFT OVERBANK N-VALUE
MAIN CHANNEL N-VALUE
RIGHT OVERBANK N-VALUE
REACH LENGTH
ENERGY SLOPE
MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

I
I

125 RY
124 RX

ElEVATION
DISTANCE

--- LEFT
1030.00
1300.00

CROSS-SECTION DATA
OVERBANK --- + ------ MAIN CHANNEL --.---- + --­

1028.00 1028.00 1023.00 1023.00 1027.40
1600.00 1980.00 2000.00 2010.00 2050.00

***

RIGHT OVERBANK ...
1025.00 1026.50
2350.00 2650.00

COMPUTED STORAGE-OUTFLOIJ-ELEVATION DATAI
I

STORAGE
OUTFLOW

.00

.00
.66

4.14
1.58

14.61
2.75

31.85
4.19

56.73

/85

5.88
90.12

8.86
134.24

17.90
206.13

33.57
325.25

55.88
506.73



ELEVATION 1023.00 1023.37 1023.74 1024.11 1024.47 1024.84 1025.21 1025.58 1025.95 1026.32

STORAGE 84.34 116.00 150.37 185.98 230.60 289.28 350.91 415.47 482.99 553.44
OUTFLOW 775.95 1135.62 1576.74 2161.18 2843.00 3690.63 4680.70 5805.54 7062.57 8451.13

ELEVATION 1026.68 1027.05 1027.42 1027.79 1028.16 1028.53 1028.89 1029.26 1029.63 1030.00

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT OX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 5.00 484.62 2045.64 880.00 2.11 1.63

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 5.00 2045.64 880.00 2.11

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6336E+03 EXCESS= .OOOOE+OO OUTFLOW= .6296E+03 BASIN STORAGE= .5618E+Ol PERCENT ERROR= ·.3

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

HYDROGRAPH AT STATION RT203

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
2046. 14.67 (CFS) 1099. 317. 306. 306.

(INCHES) 1.824 2.107 2.107 2.107
(AC-FT) 545. 629. 629. 629.

CUMULATIVE AREA = 5.60 SQ MI

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

*******.******

126 KK
*
*
*

*
CD210 *

*
(L) SOUTH MOUNTAIN PARK

127 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.97 SUBBASIN AREA

PRECIPITATION DATA

92 PH

5-MIN
.79

HYDRO-35
15-MIN 60-MIN

1.55 2.72

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••. TP-40 ••••.•......•••
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

18(P

••••.••••.. TP-49 .•••..••...
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00



I
I
I

128 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

STORM AREA = 24.31

.11 INITIAL ABSTRACTION
94.90 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

I 129 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .38 LAG

HYDROGRAPH AT STATION CD210

3.94, TOTAL LOSS = .58, TOTAL EXCESS =

UN IT HYDROGRAPH
25 END-OF-PERIOO ORDINATES
2256. 2120. 1792.

133. 97. 71.
1.

222. 687. 1460. 2077.
489. 351. 256. 185.

21. 15. 10. 6.

*** *** ***

659.
27.

915.
37_

1316.
51.

***

24.92-HR
171.

3.359
353.

3.36

***

***

MAXIMUM AVERAGE FLOW
24-HR 72-HR
178. 171.

3.359 3.359
353. 353.

6-HR
630.

2.972
312.

(CFS)
(INCHES)
(AC-FT)

TIME
(HR)

12.42

TOTAL RAINFALL =

PEAK FLOW
(CFS)
3735.

I
I

II
I

II
II
I
I

CUMULATIVE AREA = 1.97 SQ MI

I *** *** *** *** *** *** *** *** *** *** *** *** *** *.* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

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

I
I

130 KK
*
*
*

*
RT210 *

*
MUSKINGUM-CUNGE ROUTING TO S. MTN. DETENTION AREA

HYDROGRAPH ROUTING DATA

I
I
I

131 RD MUSKINGUM-CUNGE
L

S

N

CA
SHAPE

Io'D

Z

CHANNEL
4850.
.0160
.050
.00

TRAP
200.00

5.00

ROUTING
CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE

I
I

ELEMENT ALPHA

***

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

M DT OX /67 PEAK TIME TO VOLUME MAXIMUM



(MIN) ( FT) (CFS)
PEAK

(MIN) ( IN)
CELERITY

(FPS)

MAIN .14 1.61 5.00 1212.50 3736.10 755.00 3.36 8.28

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN .14 1.61 5.00 3736.10 755.00 3.36

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3530E+03 EXCESS= .OOOOE+OO OUTFLOW= .3528E+03 BASIN STORAGE= .1317E+01 PERCENT ERROR= -.3

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

HYDROGRAPH AT STATION RT210

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
3736. 12.58 (CFS) 630. 178. 171. 171.

(INCHES) 2.973 3.357 3.357 3.357
(AC- FT) 312. 353. 353. 353.

CUMULATIVE AREA = 1.97 SQ MI

*** *** *** *** .*. *** *** ••• *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

132 KK
*
*
*

*
CD211 *

*
SOUTH MOUNTAIN PARK

133 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.35 SUBBASIN AREA

PRECIPITATION DATA

. TP-49 ...•••.•••.
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

92 PH

5-MIN
.79

HYDRO-35
15-MIN 60-MIN

1.55 2.72

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••..••.••••.•.• TP-40 •.•.••.•.•.••.•
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

STORM AREA = 24.31

134 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.11 INITIAL ABSTRACTION
94.90 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

135 UD SCS DIMENSIONLESS UNITGRAPH

188

I III



I
I

TLAG .34 LAG

***

UN IT HYDROGRAPH
22 END-OF-PERIOD ORDINATES

1692. 1455. 1103.
61. 43. 30.

I
I

199.
250.

7.

***

630.
178.

3.

***

1278.
124.

***

1664.

87.

*** ***

730.
21.

508.
16.

364.
11.

TOTAL RAINFALL =

HYDROGRAPH AT STATION

3.94, TOTAL LOSS =
I
I
I

PEAK FLOW
(CFS)
2711.

TIME
(HR)

12.42 (CFS)
(INCHES)

(AC- FT)

6-HR
432.

2.973
214.

CD211

.58, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

122. 117.
3.360 3.360
242. 242.

3.36

24.92-HR
117.

3.360
242.

I CUMULATIVE AREA = 1.35 SQ MI

I
I

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

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

**************
I 136 KK

*
*
*

*
CD212 *

*
SOUTH MOUNTAIN PARK

I
I

137 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .81 SUBBASIN AREA

PRECIPITATION DATA

.11 INITIAL ABSTRACTION
94.90 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

I
I
I
I

92 PH

138 LS

HYDRO-35
5-MIN 15-MIN 60-MIN

.79 1.55 2.72

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
............... TP-40 •.............. . TP-49 .
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-0AY
2.97 3.14 3.45 3.74 4.05 .00 .00 .00 .00

STORM AREA = 24.31

I
I

139 UD SCS DIMENSIONLESS UNITGRAPH
TlAG .51 LAG

***

/89



UNIT HYDROGRAPH
33 END-OF-PERIOD ORDINATES

47. 137. 280. 473. 625. 702. 705. 655. 576. 473.
353. 271. 211. 169. 133. 102. 80. 63. 49. 38.
30. 24. 18. 14. 11. 9. 7. 6. 5. 3.

2. 1. O.

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

TOTAL RAINFALL =

HYDROGRAPH AT STATION

3.94, TOTAL LOSS =

CD212

.58, TOTAL EXCESS = 3.36

PEAK FLOII
(CFS)
1303.

TIME
(HR)

12.58 (CFS)
(INCHES)

(AC- FT)

6-HR
259.

2.971
128.

MAXIMUM AVERAGE FLOII
24-HR 72-HR

73. 70.
3.358 3.358

145. 145.

24.92-HR
70.

3.358
145.

CUMULATIVE AREA = .81 SQ MI

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

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

140 KK
*
*
*

*
AD212 *

*
ADD HYDS. 210 THRU 212

141 HC

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

HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION AD212

PEAK FLOII TIME MAXIMUM AVERAGE FLOII
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
7472. 12.50 (CFS) 1320. 373. 359. 359.

(INCHES) 2.972 3.358 3.358 3.358
(AC- FT) 655. 740. 740. 740.

CUMULATIVE AREA = 4.13 SQ MI

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

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

142 KI(
*
*
*

*
RT212A *

*
Route (MODIFIED PULS) Thru South Mountain Detention Basin.

/90



I
**************

I Vollnes and rating curve modified 1-15-92

148 KO OUTPUT CONTROL VARIABLES

I
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

I HYDROGRAPH ROUTING DATA

144 RS STORAGE ROUT! NG

I
NSTPS NUMBER OF SUBREACHES

ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION

X .00 WORKING RAND 0 COEFFICIENT

I 145 SV STORAGE .0 28.0 82.0 281.0 495.0 510.0 525.0 540.0 556.0 572.0

I 146 SE ELEVATION 1292.00 1296.00 1300.00 1310.00 1318.00 1318.50 1319.00 1319.50 1320.00 1320.50

I 147 sa DISCHARGE O. O. O. 73. 102. 222. 433. 710. 1037. 1408.

I
***

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

I HYDROGRAPH AT STATION RT212A

I
***********************************************************************************************************************************

I
* *

I DA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE
* *

1 0000 1 O. .0 1292.0 * 1 0820 101 O. 6.2 1292.9 * 1 1640 201 230. 510.6 1318.5

I 1 0005 2 O. .0 1292.0 * 1 0825 102 o. 6.6 1292.9 * 1 1645 202 223. 510.1 1318.5
1 0010 3 O. .0 1292.0 * 1 0830 103 O. 7.0 1293.0 * 1 1650 203 219. 509.6 1318.5
1 0015 4 O. .0 1292.0 * 1 0835 104 o. 7.4 1293.1 * 1 1655 204 215. 509.2 1318.5

I 1 0020 5 o. .0 1292.0 * 1 0840 105 O. 7.8 1293.1 * 1 1700 205 212. 508.7 1318.5
1 0025 6 O. .0 1292.0 * 1 0845 106 O. 8.3 1293.2 * 1 1705 206 208. 508.3 1318.4
1 0030 7 o. .0 1292.0 * 1 0850 107 O. 8.7 1293.2 * 1 1710 207 205. 507.8 1318.4

I
1 0035 8 O. .0 1292.0 * 1 0855 108 O. 9.2 1293.3 * 1 1715 208 201. 507.4 1318.4
1 0040 9 O. .0 1292.0 * 1 0900 109 O. 9.7 1293.4 * 1 1720 209 198. 507.0 1318.4
1 0045 10 O. .0 1292.0 * 1 0905 110 O. 10.2 1293.5 * 1 1725 210 194. 506.5 1318.4
1 0050 11 o. .0 1292.0 * 1 0910 111 O. 10.7 1293.5 * 1 1730 211 191. 506.1 1318.4

I 1 0055 12 O. .0 1292.0 * 1 0915 112 O. 11.3 1293.6 * 1 1735 212 188. 505.7 1318.4
1 0100 13 O. .0 1292.0 * 1 0920 113 O. 11.9 1293.7 * 1 1740 213 185. 505.3 1318.3
1 0105 14 O. .0 1292.0 * 1 0925 114 O. 12.5 1293.8 * 1 1745 214 182. 505.0 1318.3

I
1 0110 15 O. .0 1292.0 * 1 0930 115 O. 13.2 1293.9 * 1 1750 215 179. 504.6 1318.3
1 0115 16 o. .0 1292.0 * 1 0935 116 O. 13.8 1294.0 * 1 1755 216 176. 504.2 1318.3
1 0120 17 O. .0 1292.0 * 1 0940 117 O. 14.6 1294.1 * 1 1800 217 173. 503.9 1318.3
1 0125 18 O. .0 1292.0 * 1 0945 118 O. 15.3 1294.2 * 1 1805 218 170. 503.5 1318.3

I 1 0130 19 O. .0 1292.0 * 1 0950 119 O. 16.2 1294.3 * 1 1810 219 167. 503.2 1318.3
1 0135 20 O. .0 1292.0 * 1 0955 120 O. 17.0 1294.4 * 1 1815 220 165. 502.8 1318.3
1 0140 21 o. .0 1292.0 * 1 1000 121 O. 17.9 1294.6 * 1 1820 221 162. 502.5 1318.3

I
1 0145 22 O. .0 1292.0 * 1 1005 122 O. 18.9 1294.7 * 1 1825 222 159. 502.2 1318.2
1 0150 23 o. .0 1292.0 * 1 1010 123 O. 19.9 1294.8 * 1 1830 223 157. 501.9 1318.2
1 0155 24 O. .0 1292.0 * 1 1015 124 O. 20.9 1295.0 * 1 1835 224 154. 501.5 1318.2
1 0200 25 O. .0 1292.0 * 1 1020 125 o. 22.0 1295.1 * 1 1840 225 152. 501.2 1318.2

I /q/



0205 26 O. .0 1292.0 * 1025 126 O. 23.2 1295.3 * 1845 226 149. 500.9 1318.2

0210 27 O. •0 1292.0 * 1030 127 O• 24.4 1295.5 * 1850 227 147. 500.6 1318.
0215 28 O. .0 1292.0 * 1035 128 O. 25.7 1295.7 * 1855 228 145. 500.3 1318.
0220 29 O. .0 1292.0 * 1 1040 129 O. 27.0 1295.9 * 1 1900 229 142. 500.0 1318.

1 0225 30 O. .0 1292.0 * 1045 130 O. 28.4 1296.0 * 1905 230 140. 499.7 1318.2

1 0230 31 O. .0 1292.0 * 1050 131 O. 29.9 1296.1 * 1910 231 138. 499.5 1318.1

1 0235 32 O. .0 1292.0 * 1055 132 O. 31.5 1296.3 * 1915 232 135. 499.2 1318.1
1 0240 33 O. •0 1292.0 * 1100 133 O. 33.2 1296.4 * 1920 233 133. 498.9 1318.1
1 0245 34 O. .0 1292.0 * 1105 134 O. 35.1 1296.5 * 1925 234 131. 498.7 1318.1

1 0250 35 O. •0 1292.0 * 1110 135 O. 37.0 1296.7 * 1930 235 129. 498.4 1318.1
1 0255 36 O. .0 1292.0 * 1115 136 O. 39.1 1296.8 * 1935 236 127. 498.1 1318.1
1 0300 37 O. .0 1292.0 * 1120 137 O. 41.4 1297.0 * 1940 237 125. 497.9 1318.1
1 0305 38 O. .0 1292.0 * 1125 138 O. 43.8 1297.2 * 1945 238 123. 497.7 1318.1
1 0310 39 O. .0 1292.0 * 1130 139 O. 46.4 1297.4 * 1950 239 122. 497.4 1318.1
1 0315 40 O. .0 1292.0 * 1135 140 O. 49.4 1297.6 * 1955 240 120. 497.2 1318.1
1 0320 41 O. .0 1292.0 * 1140 141 O. 52.7 1297.8 * 2000 241 118. 497.0 1318.1
1 0325 42 O. .0 1292.0 * 1145 142 O. 56.7 1298.1 * 2005 242 116. 496.8 1318.1
1 0330 43 O. .0 1292.0 * 1150 143 O. 61.8 1298.5 * 2010 243 115. 496.6 1318.1
1 0335 44 O. .0 1292.0 * 1155 144 O. 68.2 1299.0 * 2015 244 113. 496.4 1318.0
1 0340 45 O. .0 1292.0 * 1200 145 O. 76.9 1299.6 * 2020 245 112. 496.2 1318.0
1 0345 46 O. .0 1292.0 * 1205 146 3. 89.2 1300.4 * 2025 246 110. 496.0 1318.0
1 0350 47 O. .0 1292.0 * 1210 147 9. 107.4 1301.3* 2030 247 109. 495.8 1318.0
1 0355 48 O. .0 1292.0 * 1215 148 19. 133.6 1302.6 * 2035 248 107. 495.6 1318.0
1 0400 49 O. .0 1292.0 * 1220 149 32. 169.3 1304.4 * 2040 249 106. 495.5 1318.0
1 0405 50 O. .0 1292.0 * 1225 150 48. 213.6 1306.6 * 2045 250 104. 495.3 1318.0
1 0410 51 O. .0 1292.0 * 1230 151 66. 263.3 1309.1 * 2050 251 103. 495.1 1318.0
1 0415 52 O. .0 1292.0 * 1235 152 77. 313.4 1311.2 * 2055 252 102. 495.0 1318.0
1 0420 53 O. .0 1292.0 * 1240 153 84. 360.3 1313.0 * 2100 253 102. 494.8 1318.0
1 0425 54 O. .0 1292.0 * 1245 154 89. 402.3 1314.5 * 2105 254 102. 494.6 1318.0
1 0430 55 O. .0 1292.0 * 1250 155 94. 438.6 1315.9 * 2110 255 102. 494.4 1318.0
1 0435 56 O. .0 1292.0 * 1255 156 98. 469.0 1317.0 * 2115 256 102. 494.3 1318.0
1 0440 57 O. .0 1292.0 * 1300 157 102. 494.0 1318.0 * 2120 257 102. 494.1 1318.0
1 0445 58 O. .0 1292.0 * 1305 158 279. 514.0 1318.6 * 2125 258 102. 493.9 1318.0
1 0450 59 O. .0 1292.0 * 1310 159 507. 529.0 1319.1 * 2130 259 102. 493.7 1318.0
1 0455 60 O. .0 1292.0 * 1315 160 702. 539.6 1319.5 * 2135 260 102. 493.5 1317.9

1 0500 61 O. .0 1292.0 * 1320 161 844. 546.6 1319.7 * 2140 261 102. 493.3 1317.9

1 0505 62 O. .0 1292.0 * 1325 162 932. 550.8 1319.8 * 2145 262 102. 493.1 1317.9

1 0510 63 O. .1 1292.0 * 1330 163 979. 553.2 1319.9 * 2150 263 102. 492.9 1317.9

1 0515 64 O. .1 1292.0 * 1335 164 997. 554.1 1319.9 * 2155 264 102. 492.7 1317.9
1 0520 65 O. .1 1292.0 * 1340 165 995. 553.9 1319.9 * 2200 265 102. 492.5 1317.9 .

1 0525 66 O. .1 1292.0 * 1345 166 978. 553.1 1319.9 * 2205 266 102. 492.3 1317.9

1 0530 67 O. .2 1292.0 * 1350 167 950. 551.7 1319.9 * 2210 267 102. 492.0 1317.9

1 0535 68 O. .2 1292.0 * 1355 168 916. 550.1 1319.8 * 2215 268 102. 491.8 1317.9

1 0540 69 O. .3 1292.0 * 1400 169 878. 548.2 1319.8 * 2220 269 102. 491.6 1317.9

1 0545 70 O. .3 1292.0 * 1405 170 837. 546.2 1319.7 * 2225 270 102. 491.4 1317.9

1 0550 71 O. .4 1292.1 * 1410 171 796. 544.2 1319.6 * 2230 271 101. 491.1 1317.9

1 0555 72 O. .4 1292.1 * 1415 172 755. 542.2 1319.6 * 2235 272 101. 490.9 1317.8

1 0600 73 O. .5 1292.1 * 1420 173 715. 540.3 1319.5 * 2240 273 101. 490.6 1317.8

1 0605 74 O. .6 1292.1 * 1425 174 679. 538.3 1319.4 * 2245 274 101. 490.4 1317.8

1 0610 75 O. .7 1292.1 * 1430 175 645. 536.5 1319.4 * 2250 275 101. 490.2 1317.8

1 0615 76 O. .8 1292.1 * 1435 176 612. 534.7 1319.3 * 2255 276 101. 489.9 1317.8

1 0620 77 O. .9 1292.1 * 1440 177 581. 533.0 1319.3 * 2300 277 101. 489.7 1317.8

1 0625 78 O. 1.0 1292.1 * 1445 178 551. 531.4 1319.2 * 2305 278 101. 489.4 1317.8

1 0630 79 O. 1.1 1292.2 * 1450 179 524. 529.9 1319.2 * 2310 279 101. 489.1 1317.8

1 0635 80 O. 1.2 1292.2 * 1455 180 498. 528.5 1319.1 * 2315 280 101. 488.9 1317.8

1 0640 81 O. 1.4 1292.2 * 1500 181 474. 527.2 1319.1* 2320 281 101. 488.6 1317.8

1 0645 82 O. 1.5 1292.2 * 1505 182 452. 526.0 1319.0 * 2325 282 101. 488.3 1317.8

1 0650 83 O. 1.7 1292.2 * 1510 183 432. 524.9 1319.0 * 2330 283 101. 488.1 1317.7

1 0655 84 O. 1.8 1292.3 * 1515 184 417. 523.8 1319.0 * 2335 284 101. 487.8 1317.7

1 0700 85 O. 2.0 1292.3 * 1520 185 402. 522.8 1318.9 * 2340 285 101. 487.5 1317.7

112



I
I
I
I
I
I
I
I
I
I
I
I

1 0705 86 o. 2.2 1292.3 * 1 1525 186 388. 521.8 1318.9 * 1 2345 286 101. 487.3 1317.7
1 0710 87 o. 2.4 1292.3 * 1 1530 187 374. 520.8 1318.9 * 1 2350 287 101. 487.0 1317.7

1 0715 88 o. 2.6 1292.4 * 1 1535 188 361. 519.9 1318.8 * 1 2355 288 101. 486.7 1317.7
1 0720 89 O. 2.8 1292.4 * 1 1540 189 348. 519.0 1318.8 * 2 0000 289 101. 486.4 1317.7
1 0725 90 O. 3.0 1292.4 * 1 1545 190 336. 518.1 1318.8 * 2 0005 290 101. 486.1 1317.7

1 0730 91 O. 3.2 1292.5 * 1 1550 191 324. 517.3 1318.7 * 2 0010 291 101. 485.8 1317.7
1 0735 92 O. 3.5 1292.5 * 1 1555 192 313. 516.4 1318.7 * 2 0015 292 101. 485.5 1317.6
1 0740 93 o. 3.7 1292.5 * 1 1600 193 301. 515.7 1318.7 * 2 0020 293 101. 485.2 1317.6
1 0745 94 O. 4.0 1292.6 * 1 1605 194 291. 514.9 1318.7 * 2 0025 294 101. 484.8 1317.6
1 0750 95 o. 4.3 1292.6 * 1 1610 195 281. 514.2 1318.6 * 2 0030 295 101. 484.4 1317.6
1 0755 96 O. 4.6 1292.7 * 1 1615 196 271. 513.5 1318.6 * 2 0035 296 101. 484.0 1317.6
1 0800 97 O. 4.9 1292.7 * 1 1620 197 262. 512.9 1318.6 * 2 0040 297 100. 483.5 1317.6
1 0805 98 O. 5.2 1292.7 * 1 1625 198 253. 512.2 1318.6 * 2 0045 298 100. 483.0 1317.6
1 0810 99 o. 5.5 1292.8 * 1 1630 199 245. 511.7 1318.6 * 2 0050 299 100. 482.5 1317.5
1 0815 100 o. 5.9 1292.8 * 1 1635 200 238. 511.1 1318.5 * 2 0055 300 100. 481.9 1317.5

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

997. 13.58 (CFS) 405. 130. 125. 125.
(INCHES) .911 1.170 1.170 1.170

(AC- FT) 201. 258. 258. 258.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC- FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

554. 13.58 520. 267. 257. 257.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
( FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

1319.94 13.58 1318.84 1306.31 1305.79 1305.79

CUMULATIVE AREA = 4.13 SO MI

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

**************I
* *

I
149 KK * RT212B *

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

Route DA CD210 (Ignore 36" pipe in routing) to Central Ave.

I HYDROGRAPH ROUTING DATA

MUSKINGUM-CUNGE CHANNEL ROUTING

CROSS-SECTION DATA
LEFT OVERBANK .-- + --.--- MAIN CHANNEL ------- + -.- RIGHT OVERBANK ---

113

I
I
I
I

150 RD

151 RC NORMAL DEPTH
ANL

ANCH
ANR

RLNTH
SEL

ELMAX

CHANNEL
.070
.040
.070
600.

.0025

.0

LEFT OVERBANK N-VALUE
MAIN CHANNEL N-VALUE
RIGHT OVERBANK N-VALUE
REACH LENGTH
ENERGY SLOPE

MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION



153 RY ELEVATION 1310.00 1310.00 1305.00 1301.00 1301.00 1305.00 1310.00 1310.00
152 RX OISTANCE .00 1.00 300.00 308.00 318.00 326.00 525.00 526.00

***

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 .07 .16 .25 .36 .48 .61 .76 .92 1.13
OUTFLOW .00 5.48 17.96 36.56 61.30 92.40 130.13 174.81 226.79 294.46

ELEVATION 1301.00 1301.47 1301.95 1302.42 1302.89 1303.37 1303.84 1304.32 1304.79 1305.26

STORAGE 1.63 2.43 3.54 4.96 6.68 8.71 11.06 13.70 16.66 19.92
OUTFLOW 388.61 517.27 690.88 918.54 1208.49 1568.39 2005.49 2526.65 3138.45 3847.25

ELEVATION 1305.74 1306.21 1306.68 1307.16 1307.63 1308.10 1308.58 1309.05 1309.53 1310.00

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT OX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 4.41 600.00 986.10 823.87 1. 17 2.27

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 5.00 984.66 820.00 1.17

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2578E+03 EXCESS= .OOOOE+OO OUTFLOW= .2571E+03 BASIN STORAGE= .5086E+00 PERCENT ERROR= .1

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

HYDROGRAPH AT STATION RT212B

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

985. 13.67 (CFS) 404. 130. 125. 125.
(INCHES) .909 1.167 1.167 1.167

(AC- FT) 200. 257. 257. 257.

CUMULATIVE AREA = 4.13SQMI

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

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

154 KK
*
*
*

*
RT212C *

*
Route DA CD210 Between Central and 7th Ave.

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

HYDROGRAPH ROUTING DATA

/14

I I I'



MUSKINGUM-CUNGE CHANNEL ROUTING

CROSS-SECTION DATA
lEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --­

1280.00 1270.00 1265.00 1262.00 1262.00 1265.00
.00 100.00 300.00 323.00 343.00 346.00

I
I
I

155 RD

156 RC

158 RY
157 RX

NORMAL DEPTH
ANl

ANCH
ANR

RlNTH
SEL

ELMAX

ELEVATION
DISTANCE

CHANNEL
.070
.050
.070

2000.
.0190

.0

lEFT OVERBANK N-VAlUE
MAIN CHANNEL N-VAlUE
RIGHT OVERBANK N-VAlUE
REACH lENGTH
ENERGY SLOPE
MAX. ElEV. FOR STORAGE/OUTFLOW CALCULATION

RIGHT OVERBANK --­
1270.00 1270.00
745.00 746.00

I
I
I
I
I
I
I

***

COMPUTEO STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 1.05 2.45 4.22 7.93 16.51 30.03 4B.49 71.BB 99.54
OUTFLOW .00 80.62 278.94 598.28 1176.96 2263.03 4101.22 6899.69 10843.15 16603.19

ELEVATION 1262.00 1262.95 1263.89 1264.84 1265.79 1266.74 1267.68 1268.63 1269.58 1270.53

STORAGE 128.08 157.02 186.38 216.15 246.34 276.93 307.94 339.36 371.19 403.43
OUTFLOW 24090.61 32790.26 42638.71 53589.29 65606.27 78661.57 92732.69 107801.30 123852.50 140874.20

ELEVATION 1271.47 1272.42 1273.37 1274.32 1275.26 1276.21 1277.16 1278.11 1279.05 1280.00

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT OX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT ) (CFS) (MIN) (IN) (FPS)

MAIN 4.33 1000.00 984.21 826.09 1.16 7.71

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

I
MAIN 5.00 981.69 825.00 1.16

I
CONTINUITY SUMMARY (AC-FT) - INFlOW= .2569E+03 EXCESS= .OOOOE+OO OUTFlOW= .2556E+03 BASIN STORAGE= .1189E+Ol PERCENT ERROR= .0

HYDROGRAPH AT STATION RT212C
I
I
I

***

PEAK FLOW
(CFS)

982.

TIME
(HR)

13.75

***

(CFS)
(INCHES)
(AC-FT)

***

6-HR
404.
.909
200.

***

MAXIMUM AVERAGE FLOW
24-HR 72-HR
129. 124.

1. 161 1. 161
256. 256.

***

24.92-HR
124.

1.161
256.

I
I.
i
!

CUMULATIVE AREA = 4.13 SQ MI



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

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

159 KK
*
*
*

*
RT212D *

*
Route DA CD210 Overland flow to point N.

160 RD

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

HYDROGRAPH ROUTING DATA

MUSKINGUM-CUNGE CHANNEL ROUTING

161 RC NORMAL DEPTH
ANl

ANCH
ANR

RlNTH
SEl

ElMAX

CHANNEL
.070
.070
.070

26050.
.0080

1205.0

lEFT OVERBANK N-VAlUE
MAIN CHANNEL N-VAlUE
RIGHT OVERBANK N-VAlUE
REACH lENGTH
ENERGY SLOPE
MAX. ElEV. FOR STORAGE/OUTFLOW CALCULATION

163 RY
162 RX

ELEVATION
DISTANCE

CROSS-SECTION DATA
lEFT OVERBANK --- + ----.- MAIN CHANNEL ------- + --­

1200.00 1200.00 1198.00 1197.90 1197.90 1198.00
.00 1.00 400.00 420.00 421.00 440.00

RIGHT OVERBANK --­
1200.00 1200.00
839.00 840.00

***

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 16.71 66.71 150.02 266.64 416.59 597.61 785.31 973.02 1160.72
OUTFLOW .00 19.25 116.91 338.44 721.73 1300.58 2175 .25 3403.92 4847.51 6490.84

ELEVATION 1197.90 1198.27 1198.65 1199.02 1199.39 1199.77 1200.14 1200.52 1200.89 1201.26

STORAGE 1348.42 1536.13 1723.83 1911.53 2099.24 2286.94 2474.64 2662.35 2850.05 3037.76
OUTFLOW 8322.32 10332.66 12514.18 14860.39 17365.67 20025.11 22834.34 25789.47 28886.98 32123.64

ELEVATION 1201.64 1202.01 1202.38 1202.76 1203.13 1203.50 1203.88 1204.25 1204.63 1205.00

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT OX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 5.00 296.02 1024.57 1075.00 .90 1.74

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 5.00 1024.57 1075.00 .90

CONTINUITY SUMMARY (AC-FT) - INFlOW= .2561E+03 EXCESS= .OOOOE+OO OUTFlOW= .1985E+03 BASIN STORAGE= .6289E+02 PERCENT ERROR= -2.1

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



I
HYDROGRAPH AT STATION RT212D

I
I

PEAK FLOW
(CFS)
1025.

TIME
(HR)

17.92 (CFS)
(INCHES)
(AC-FT)

6-HR
367.
.826
182.

MAXIMUM AVERAGE FLOW
24-HR 72-HR
100. 96.
.899 .899
198. 198.

24.92-HR
96.

.899
198.

I
CUMULATIVE AREA = 4.13 SQ MI

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************I
* *

I
164 KK * CD220 *

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

(N)

I
I

165 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.48 SUBBASIN AREA

PRECIPITATION DATA

I
I

92 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM

HYDRO-35 ................ TP-40 . ..............
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR

.79 1.55 2.72 2.97 3.14 3.45 3.74 4.05

STORM AREA = 24.31

••••••.•.•. TP-49 .•••••...••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

***

SCS DIMENSIONLESS UNITGRAPH
TLAG .53 LAG

I
I
I

166 LS

167 UD

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.27 INITIAL ABSTRACTION
88.10 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

904.
80.
8.

1064.
102.
10.

1189.
129.
13.

***

2.68

***

CD220

1.26, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW /17

HYDROGRAPH AT STATION

3.94, TOTAL LOSS =

UN IT HYDROGRAPH
34 END-OF-PERIOO ORDINATES

1066. 1220. 1249.
265. 209. 164.
25. 19. 15.

TIME

78. 228. 463. 786.

696. 532. 417. 332.

63. 50. 40. 31.

6. 4. 2. 1.

*** *** ***

TOTAL RAINFALL =

PEAK FLOW

I
I
I
I
I



(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
1921. 12.58 (CFS) 385. 107. 103. 103.

(INCHES) 2.421 2.680 2.680 2.680
(AC- FT) 191. 212. 212. 212.

CUMULATIVE AREA = 1.48 SQ MI

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

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

*
168 KK * RT220 * KINEMATIC ~AVE ROUTING TO 27TH AND DOBBINS

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

HYDROGRAPH ROUTING DATA

169 RK KINEMATIC ~AVE

L

S

N

CA
SHAPE

Io'D

Z

NDXMIN

STREAM ROUTING
5800. CHANNEL LENGTH
.0079 SLOPE
.040 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
40.00 BOTTOM ~IDTH OR DIAMETER
25.00 SIDE SLOPE

2 MINIMUM NUMBER OF OX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHO~N IS A MINIMUM)

ELEMENT ALPHA M DT OX PEAK TIME TO
PEAK

(MIN) (FT) (CFS) (MIN)

VOLUME

(IN)

MAXIMUM
CELERITY

UPS)

MAIN .53 1.38 4.81 1933.33 1910.94 767.15 2.67 6.87

CONTINUITY SUMMARY (AC-FT) - INFL~= .2115E+03 EXCESS= .OOOOE+OO OUTFLOW= .2110E+03 BASIN STORAGE= .6131E+00 PERCENT ERROR= -.1

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN .53 1.38 5.00 1898.49 765.00 2.67

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

HYDROGRAPH AT STATION RT220

24.92-HR
102.

2.669

211. leta 211.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

106. 102.
2.669 2.669
211.

6-HR
385.

2.420
191.

(CFS)
(INCHES)

(AC- FT)

TIME
(HR)

12.75

PEAK FLOW
(CFS)
1898.

I I I



I
I

CUMULATIVE AREA = 1.48 SQ MI

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************I
* *

I
170 KI( * CD221 *

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

I
I

171 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.68 SUBBASIN AREA

PRECIPITATION DATA

I
I

92 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM

HYDRO-35 ............... TP-40 ...............
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR

.79 1.55 2.72 2.97 3.14 3.45 3.74 4.05

STORM AREA = 24.31

•••..•.•... TP-49 .••.•......
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

***

SCS DIMENSIONLESS UNITGRAPH
TLAG .54 LAG

I
I
I

172 LS

173 UD

SCS LOSS RATE
STRTl

CRVNBR
RTIMP

.38 INITIAL ABSTRACTION
84.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

1043.
97.
10.

1211.
124.
13.

1343.
155.
15.

***

2.32

***

1.62, TOTAL EXCESS =

HYDROGRAPH AT STATION CD221

3.94, TOTAL LOSS =

UNIT HYDROGRAPH
34 END-OF-PERIOD ORDINATES

1170. 1348. 1396.
315. 250. 195.
30. 24. 19.

84. 248. 499. 850.

822. 623. 492. 388.

76. 61. 49. 38.

8. 6. 4. 2.

*** *** ***

TOTAL RAINFALL =I

I
I

I

CUMULATIVE AREA =

I
I
I

PEAl( FLOW
(CFS)
1868.

TIME
(HR)

12.67 (CFS)
( INCHES)

(AC-FT)

6-HR
380.

2.102

188.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

105. 101.
2.316 2.316

207. 207.

1.68 SQ MI

24.92-HR
101.

2.316

207.

111



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

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

174 KK
*
*
*

*
AD221 *

*
ADD HYDS. 220 AND 221

175 HC

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

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION AD221

PEAK FLOII TIME MAXIMUM AVERAGE FLOII
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
3694. 12.75 (CFS) 765. 211- 203. 203.

(INCHES) 2.251 2.481 2.481 2.481
(AC-FT) 379. 418. 418. 418.

CUMULATIVE AREA = 3.16 SQ MI

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

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

176 KK
*
*
*

*
RT221 *

*
KINEMATIC IIAVE ROUTING TO 27TH AND BASELINE

177 RIC:

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

HYDROGRAPH ROUTING DATA

KINEMATIC IIAVE STREAM ROUTING
L 5140. CHANNEL LENGTH
S .0054 SLOPE
N .040 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

lID 40.00 BOTTOM IIIDTH OR DIAMETER
Z 50.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF OX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOIIN IS A MINIMUM)

ELEMENT ALPHA



I

I

ELEMENT

MAIN

ALPHA

.41

M

1.35

DT DX PEAK TIME TO
PEAK

(MIN) (FT) (CFS) (MIN)

4.86 1713.33 3691.28 772.62

VOLUME

(IN)

2.47

MAXIMUM
CELER lTV

(FPS)

5.91

I
I
I
I
I
I
I

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4182E+03 EXCESS= .OOOOE+OO OUTFLOW= .4165E+03 BASIN STORAGE= .1690E+01 PERCENT ERROR= .0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN .41 1.35 5.00 3650.84 775.00 2.47

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

HYDROGRAPH AT STATION RT221

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

3651. 12.92 (CFS) 765. 210. 202. 202.
(INCHES) 2.250 2.469 2.469 2.469
(Ae- FT) 379. 416. 416. 416.

CUMULATIVE AREA = 3.16 SQ loll

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*.
**************I
* *

I
I
I

178 KK

179 BA

* CD222 *
* *
**************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.23 SUBBASIN AREA

PRECIPITATION DATA

I
I

92 PH
HYDRO-35

5-MIN 15-MIN 60-MIN
.79 1.55 2.72

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
•..•.•.•••••••• TP-40 •••...........•
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

STORM AREA 24.31

• •••••••.•• TP-49 ••...•..•••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

SCS DIMENSIONLESS UNITGRAPH
TlAG 1.63 LAG

I
I
I

180 LS

181 UD

SCS lOSS RATE
STRTL

CRVNBR
RTiMP

.47 INITIAL ABSTRACTION
81.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

zo/



***

UNIT HYDROGRAPH

100 END-Of-PERIOD ORDINATES
5. 11. 23. 35. 51. 67. 88. 110. 138. 166.

200. 233. 262. 290. 310. 330. 341. 351. 354. 355.
354. 352. 342_ 331. 319. 307. 293. 278. 261. 243.
222. 201. 183. 165. 152. 140_ 129. 119. 109. 101.
94. 87. 81. 74. 69. 64. 58. 53. 49. 46.
42. 39. 36. 33. 30. 28_ 26_ 24. 22_ 20.
18. 17. 16. 14. 13. 12. 11. 11. 10. 9.
8. 8. 7. 7. 6. 5. 5. 5. 4. 4.
4. 4. 3. 3. 3. 3. 2. 2. 2. 2.
2. 1. 1. 1. 1. 1. 1. O. o. O.

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

TOTAL RAINFALL =

HYDROGRAPH AT STATION

3.94, TOTAL LOSS =

CD222

1.87, TOTAL EXCESS = 2.07

PEAK fLOW
(CfS)

539.

TIME
(HR)

13.83 (CfS)
(INCHES)

(AC-FT)

6-HR
241.

1.822
120.

MAXIMUM AVERAGE FLO~

24-HR 72-HR
68. 65.

2.046 2.046
134. 134.

24.92-HR
65.

2.046
134.

CUMULATIVE AREA = 1.23 SQ MI

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

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

182 KK
*
*
*

*
AD222 *

*
ADD HYDS. 220 THRU 222

183 HC

****.*********

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER Of HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION AD222

PEAK FLO~ TIME MAXIMUM AVERAGE fLO~

(CfS) (HR) 6-HR 24-HR 72-HR 24.92-HR

3934. 12.92 (CfS) 1005. 2n. 267. 267.
(INCHES) 2.128 2.350 2.350 2.350

(AC-FT) 498. 550. 550. 550.

CUMULATIVE AREA = 4.39 SQ MI

II



I
I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

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

HYDROGRAPH ROUTING DATA

I
I
I
I
I
I
I

184 KK

185 RK

*
*
*

*
RT222 *

*

KINEMATIC WAVE
L

S

N

CA
SHAPE

WI)

Z

NDXMIN

KINEMATIC WAVE DEPTH ROUTING TO 35TH AND BASELINE

STREAM ROUTI NG
5600. CHANNEL LENGTH
.0046 SLOPE
.040 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
40.00 BOTTOM WIDTH OR DIAMETER

50.00 SIDE SLOPE
2 MINIMUM NUMBER OF OX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

I
I

ELEMENT

MAIN

ALPHA

.38

M

1.35

DT OX PEAK TIME TO
PEAK

(MIN) (FT) (CFS) (MIN)

5.00 1866.67 3916.14 784.46

VOLUME

(IN)

2.34

MAXIMUM
CELERITY

(FPS)

5.66

I
CONTINUITY SUMMARY (AC-FT) - INFLOW= .5503E+03 EXCESS= .OOOOE+OO OUTFLOW= .5469E+03 BASIN STORAGE= .3011E+01 PERCENT ERROR= .1

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

I
I ***

MAIN

***

.38

***

1.35 5.00

***

3909.17

***

785.00 2.33

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

3909. 13.08 CCFS) 1002. 275. 265. 265.

( INCHES) 2.122 2.332 2.332 2.332

CAC- FT) 497. 546. 546. 546.

CUMULATIVE AREA = 4.39 SQ MI

I
I
I

HYDROGRAPH AT STATION RT222

I
I

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



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

186 KK

*

*

*
CD223 *

*

187 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.10 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM92 PH
HYDRO-35 .

5-MIN 15-MIN 60-MIN
.79 1.55 2.72

DEPTHS FOR O-PERCENT
............... TP-40
2-HR 3-HR 6-HR
2.97 3.14 3.45

12-HR 24-HR
3.74 4.05

........... TP-49 _.
2-DAY 4-DAY 7-DAY 1D-DAY

.00 .00 .00 .00

188 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

STORM AREA = 24.31

.45 INITIAL ABSTRACTION
81.70 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

189 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 1.67 LAG

***

UNIT HYDROGRAPH
102 END-OF-PERIOD ORDINATES

5. 9. 19. 30. 43. 57. 74. 92. 115. 139.
167. 196. 221. 245. 265. 282. 294. 303. 308. 310.
310. 308. 304. 295. 285. 274. 263. 251. 239. 223.
208. 190. 172. 157. 142. 131. 121. 112. 103. 95.
88. 82. 76. 71. 65. 61. 56. 52. 47. 44.
40. 37. 34. 32. 30. 27. 25. 23. 21. 20.
18. 17. 16. 14. 13. 12. 11. 11. 10. 9.
8. 8. 7. 6. 6. 6. 5. 5. 4. 4.
4. 3. 3. 3. 3. 3. 3. 2. 2. 2.
2. 2. 1. 1. 1. 1. 1. 1. 1. O.
o. o.

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

HYDROGRAPH AT STATION CD223

TOTAL RAINFALL = 3.94, TOTAL LOSS = 1.81, TOTAL EXCESS = 2.13

PEAK FLOII
(CFS)

486.

TIME
(HR)

13.83 (CFS)
(INCHES)

(AC- FT)

6-HR
221.

1.869
110.

MAXIMUM AVERAGE FLOII
24-HR 72-HR

62. 60.
2.101 2.101

123. 123.

24.92-HR
60.

2.101
123.

CUMULATIVE AREA = 1. 10 SQ MI

I I



I
I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

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

I
I

190 KK
*
*
*

*
AD223 *

*
ADD HYDS. 220 THRU 223

I
191 HC HYDROGRAPH COMBINATION

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

I *** *** *** ***

***

***

HYDROGRAPH AT STATION

CUMULATIVE AREA =

I
I
I
I

PEAK FLOW
(CFS)
4230.

TIME
(HR)

13.08 (CFS)
(INCHES)

(AC- FT)

6-HR
1223.
2.071
606.

AD223

MAXIMUM AVERAGE FLOW
24-HR 72-HR
337. 325.

2.286 2.286
669. 669.

5.49 SQ MI

24.92-HR
325.

2.286
669.

I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I 192 KK
*
*
*

*
RT223A *

*

NORMAL DEPTH ROUTING TO 35TH AND SOUTHERN

I
**************

HYDROGRAPH ROUTING DATA

I
I

193 RS STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

3 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 UORKING RAND 0 COEFFICIENT

I
I

194 RC NORMAL DEPTH
ANL

ANCH
ANR

RLNTH
SEL

ELMAX

CHANNEL
.050
.030
.050

2600.
.0032

.0

LEFT OVERBANK N-VALUE
MAIN CHANNEL N-VALUE
RIGHT OVERBANK N-VALUE
REACH LENGTH
ENERGY SLOPE
MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

I
I

196 RY
195 RX

ELEVATION
DISTANCE

CROSS-SECTION DATA
LEFT OVERBANK --- + ------ MAIN CHANNEL ------. + --­

1059.00 1056.00 1056.00 1055.00 1055.00 1055.80
999.00 1000.00 1001.00 1050.00 1055.00 1060.00

ZOS

RIGHT OVERBANK --­
1056.00 1058.00
1280.00 1650.00



***

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 .14 .42 .85 1.48 4.15 8.04 12.42 17.29 22.64
OUTFLOW .00 1.70 7.76 19.98 40.19 87.38 186.08 324.50 501.87 718.77

ELEVATION 1055.00 1055.21 1055.42 1055.63 1055.84 1056.05 1056.26 1056.47 1056.68 1056.90

STORAGE 28.49 34.83 41.66 48.99 56.80 64.96 73.14 81.32 89.50 97.68
OUTFLOW 976.32 1275.89 1618.95 2007.05 2441.77 2983.21 3591.88 4246.78 4946.29 5688.99

ELEVATION 1057.11 1057.32 1057.53 1057.74 1057.95 1058.16 1058.37 1058.58 1058.79 1059.00

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

HYDROGRAPH AT STATION RT223A

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
4112. 13.25 (CFS) 1217. 336. 323. 323.

(INCHES) 2.061 2.274 2.274 2.274
(AC-FT) 603. 666. 666. 666.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC- FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

27. 13.25 10. 3. 3. 3.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
( FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

1058.54 13.25 1057.09 1055.83 1055.80 1055.80

CUMULATIVE AREA = 5.49 SQ MI

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

******.*******

197 KK
*
*
*

*
RT223B *

*
MUSKINGUM-CUNGE ROUTING TO 43RD VIA CHAMPION DRAIN

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

HYDROGRAPH ROUTING DATA

193 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

3 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 WORKING RAND D COEFFICIENT

198 RC NORMAL DEPTH
ANL

ANCH
ANR

RLNTH
SEL

CHANNEL
.050
.030
.050

5200.
.0054

LEFT OVERBANK N-VALUE
MAIN CHANNEL N-VALUE
RIGHT OVERBANK N-VALUE
REACH LENGTH
ENERGY SLOPE

I I I



ElMAX

I
I
I

200 RY
199 RX

ELEVATION
DISTANCE

.0 MAX. ElEV. FOR STORAGE/OUTFlO~ CALCULATION

CROSS-SECTION DATA
lEFT OVERBANK .. - + --.--- MAIN CHANNEL ------- + .-­

1030.00 1028.00 1028.00 1023.00 1023.00 1027.40
1300.00 1600.00 1980.00 2000.00 2010.00 2050.00

RIGHT OVERBANK --­
1025.00 1026.50
2350.00 2650.00

I
I
I
I
I
I
I
I
I
I
I

***

COMPUTED STORAGE·OUTFlOW-ElEVATION DATA

STORAGE .00 .55 1.30 2.27 3.46 4.85 7.32 14.n 27.71 46.13
OUTFLOW .00 7.60 26.83 58.52 104.22 165.56 247.62 393.58 652.96 1064.05

ELEVATION 1023.00 1023.37 1023.74 1024.11 1024.47 1024.84 1025.21 1025.58 1025.95 1026.32

STORAGE 69.61 95.75 124.11 153.51 190.34 238.77 289.64 342.93 398.66 456.81
OUTFLOW 1691.55 2541.96 3590.69 4983.50 6612.74 8652.89 11049.40 13782.83 16846.83 20240.00

ELEVATION 1026.68 1027.05 1027.42 1027.79 1028.16 1028.53 1028.89 1029.26 1029.63 1030.00

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

HYDROGRAPH AT STATION RT223B

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
3584. 13.75 (CFS) 1213. 334. 322. 322.

(INCHES) 2.055 2.264 2.264 2.264
(AC-FT) 602. 663. 663. 663.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC- FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

41. 13.75 16. 4. 4. 4.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

1027.42 13.75 1026.16 1024.19 1024.15 1024.15

CUMULATIVE AREA = 5.49 SQ MI

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

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

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

I
I
I
I
I

201 KK

202 BA

92 PH

*
*
*

*
CD224 *

*

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.52 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM

Z07



5-MIN
.79

HYDRO-35
15-MI N 6D-MI N

1.55 2.72
2-HR 3-HR
2.97 3.14

TP-40
6-HR
3.45

12-HR 24-HR
3.74 4.05

•••...•..•. TP-49 .•••.......
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

203 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

STORM AREA = 24.31

.43 INITIAL ABSTRACTION
82.30 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

204 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 1.53 LAG

***

UN IT HYDROGRAPH
94 END-OF-PERIOD ORDINATES

7. 16. 33. 52. 74. 99. 129. 163. 203. 246.
293. 335. 375. 405. 432. 448. 463. 465. 467. 464.
459. 444. 428. 411. 392. 372. 350. 325. 297. 267.
241. 216. 199. 181. 167. 152. 140. 128. 119. 110.
101. 93. 85. 78. 71. 65. 60. 55. 50. 46.
43. 39. 35. 33. 30. 27. 25. 23. 21. 19.
18. 16. 15. 14. 13. 12. 11. 10. 9. 8.
8. 7. 6. 6. 5. 5. 5. 4. 4. 4.
3. 3. 3. 3. 2. 2. 2. 2. 1. 1.
1. 1. O. O.

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

HYDROGRAPH AT STATION CD224

TOTAL RAINFALL = 3.94, TOTAL LOSS = 1.76, TOTAL EXCESS = 2.18

PEAK FLOW
(CFS)

740.

TIME
(HR)

13.67 (CFS)
(INCHES)

(AC-FT)

6'HR
315.

1.927
156.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

88. 85.
2.153 2.153
175. 175.

24.92-HR
85.

2.153
175.

CUMULATIVE AREA = 1.52 SQ MI

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

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

205 KK
*
*
*

*
AD224 *

*
ADD HYDS. 220 THRU 224 PLUS 200 THRU 203 PLUS 210 THRU 212

206 HC

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

HYDROGRAPH COMBINATION
ICOMP 4 NUMBER OF HYDROGRAPHS TO COMBINE

***

I I I



HYDROGRAPH AT STATION

CUMULATIVE AREA = 16.74 SQ MI

I
I
I
I
I

***

PEAK FLOW
(CFS)
4901.

TIME
(HR)

14.33

***

(CFS)
(INCHES)

(AC-FT>

***

6-HR
2706.
1.503
1342.

***

AD224

MAXIMUM AVERAGE FLOW
24-HR 72-HR
839. 808.

1.865 1.865
1665. 1665.

***

24.92-HR
808.

1.865
1665.

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I 207 KK
* *
* RT224A * MODIFIED PULS ROUTING (STREET YEIR AT 43RD AVE.)

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

HYDROGRAPH ROUTING DATA
I
I
I

208 RS

* *

STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

.00 INITIAL CONDITION

.00 WORKING RAND D COEFFICIENT

1019.40 1019.70 1020.00 1020.50 1021.00 1021.50 1022.00I
I
I

209 SV

210 SE

211 SQ

***

STORAGE

ELEVATION

DISCHARGE

***

.0

o.

***

1.0

o.

2.4

33.

***

10.0

299.

***

***

17.4

938.

41.0

2546.

63.9

6103.

I
I
I
I
I
I

HYDROGRAPH AT STATION RT224A

PEAK FLOY TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6·HR 24-HR 72-HR 24.92-HR

4883. 14.42 (CFS) 2698. 834. 803. 803.

( INCHES) 1.498 1.853 1.853 1.853

(AC· FT) 1338. 1654. 1654. 1654.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE

(AC-FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

56. 14.42 38. 13. 13. 13.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE

( FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

1021.83 14.42 1021.44 1020.27 1020.24 1020.24

CUMULATIVE AREA = 16.74 SQ MI

z:-VCj



.** *** *.* ••• ••• ••• .*. ••• .*. *.* ••• *.. ••• ..* ••• ••• *** *** *** *** ••• .** .*. ••• ••• ••• *** *.. *** *** *** *** .**

*****.********

212 KK
*
*
*

*
RT224B *

*
MODIFIED PULS ROUTING VIA CHAMPION DRAIN TO 51ST AND BASELINE

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

HYDROGRAPH ROUTING DATA

213 RS STORAGE ROUTI NG
NSTPS 5 NUMBER OF SUBREACHES

ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION

X .00 WORKING RAND D COEFFICIENT

214 SV STORAGE .0 27.0 48.0 79.0 106.0 142.0 154.0

215 SQ DISCHARGE O. 500. 1000. 2000. 3000. 4500. 5000.

***

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

HYDROGRAPH AT STATION RT224B

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
4826. 14.75 (CFS) 2682. 824. 794. 794.

(INCHES) 1.489 1.831 1.831 1.831
(AC-FT) 1330. 1635. 1635. 1635.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE

CAC- FT) CHR) 6-HR 24-HR 72-HR 24.92-HR
30. 14.75 19. 6. 6. 6.

CUMULATIVE AREA 16.74 SQ MI

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

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

216 1(1(

*
*
*

*
RT224C *

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

HYDROGRAPH ROUTING DATA

Z!O

217 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

3

FLOW
-1.00

NUMBER OF SUBREACHES
TYPE OF INITIAL CONDITION
INITIAL CONDITION

I I



I
x .00 IIORKING R ANO D COEFFICIENT

I 218 SV STORAGE .0 34.0 50.0 79.0 104.0 138.0 149.0

I
219 SQ DISCHARGE O. 500. 1000. 2000. 3000. 4500. 5000.

I
***

I *** *** *** *** ***

HYDROGRAPH AT STATION RT224C

I PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

4772. 14.92 (CFS) 2650. 811. 781. 781.

I (INCHES) 1.472 1.801 1.801 1.801

(AC- FT) 1314. 1608. 1608. 1608.

I
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE

(AC- FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

48. 14.92 31. 11. 10. 10.

I CUMULATIVE AREA = 16.74 SQ MI

I
I

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

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

**************
I
I

220 KK
*
*
*

*
RT224D *

*

HYDROGRAPH ROUTING DATA

NUMBER OF SUB REACHES
TYPE OF INITIAL CONDITION
INITIAL CONDITION

~ORKING RAND D COEFFICIENT

I
I
I
I

221 RS

222 SV

223 SQ

***

STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

STORAGE

DISCHARGE

***

5
FLOW

-1.00
.00

.0

O.

***

40.0

500.

68.0

1000.

***

107.0

2000.

***

141.0

3000.

***

186.0

4500.

201.0

5000.

2-/1

HYDROGRAPH AT STATION RT224D

I
I
I

PEAK FLOW
(CFS)
4716.

TIME
(HR)

15.33 (CFS)
(INCHES)
(AC-FT)

6-HR
2601.
1.445
1290.

MAXIMUM AVERAGE FLO~

24-HR 72-HR
792. 763.

1.760 1.760
1571. 1571.

24.92-HR
763.

1.760
1571.



PEAK STORAGE
(AC-Ff)

38.

TIME
(HR)

15.33
6-HR
25.

MAXIMUM AVERAGE STORAGE
24-HR 72-HR

8. 8.
24.92-HR

8.

CUMULATIVE AREA = 16.74 SQ MI

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

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

* *
224 KK * CD23D *

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

SUBBASIN RUNOFF DATA

225 BA SUBBASIN CHARACTERISTICS
TAREA 1.93 SUBBASIN AREA

PRECIPITATION DATA

92 PH DEPTHS FOR O-PERCENT
HYDRO-35 ............... TP-40

5-MIN 15-MI N 60-MIN 2-HR 3-HR 6-HR
.79 1.55 2.72 2.97 3.14 3.45

HYPOTHETICAL STORM

12-HR 24-HR
3.74 4.05

•••.•..•••. TP-49 ........•..
2-DAY 4-DAY 7-DAY l0-DAY

.00 .00 .00 .00

STORM AREA = 24.31

226 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

.39 INITIAL ABSTRACTION
83.60 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

227 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .53 LAG

***

1179.
105.
11.

1388.

133.

13.

1551.
169.
16.

******

UNIT HYDROGRAPH
34 END-OF-PERIOO ORDINATES

1390. 1591. 1629.
346. 273. 214.
32. 25. 20.

101. 298. 603. 1025.
908. 694. 543. 433.
82. 65. 52. 41.
8. 5. 3. 1.

*** *** ***

HYDROGRAPH AT STATION CD230

TOTAL RAINFALL = 3.94, TOTAL LOSS = 1.66, TOTAL EXCESS = 2.28

PEAK FLOW
(CFS)
2133.

TIME
(HR)

12.67 (CFS)
(INCHES)

(AC-FT)

6-HR
430.

2.072
213.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

118. 114.
2.282 2.282
235. 235.

24.92-HR
114.

2.282

2 /"" 235.
.t:.



I
I CUMULATIVE AREA 1.93 SQ MI

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************I
* *

I
228 KK * RT230 *

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

KINEMATIC WAVE ROUTING TO 43RD AND BASELINE

I
I
I
I
I

HYDROGRAPH ROUTING DATA

229 RK KINEMATIC WAVE STREAM ROUTI NG
L 11800. CHANNEL LENGTH
S .0046 SLOPE

N .040 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA

SHAPE TRAP CHANNEL SHAPE

\olD 30.00 BOTTOM WIDTH OR DIAMETER

Z 50.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF OX INTERVALS

***

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

I
I

ELEMENT

MAIN

ALPHA

.39

M

1.35

DT OX PEAK TIME TO
PEAK

(MIN) (FT) (CFS) (MIN)

5.00 1475.00 2120.74 794.81

VOLUME

(IN)

2.27

MAXIMUM
CELERITY

UPS)

4.83

I
I

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2349E+03 EXCESS= .OOOOE+OO OUTFLOW= .2336E+03 BASIN STORAGE= .4159E+01 PERCENT ERROR= -1.2

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

I ***

MAIN

***

.39

***

1.35 5.00

***

2118.44

***

795.00 2.27

HYDROGRAPH AT STATION

CUMULATIVE AREA =

I
I
I
I

PEAK FLOW
(CFS)
2118.

TIME
(HR)

13.25 (CFS)
(INCHES)

(AC-FT>

6-HR
432.

2.082
214.

RT230

MAXIMUM AVERAGE FLOW
24-HR 72-HR

118. 113.
2.267 2.267
233. 233.

1.93 SQ MI

24.92-HR
113.

2.267
233.



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

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

230 1(1(

*
*
*

*
CD231 *

*

231 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.45 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM92 PH
HYDRO-35

5-MIN 15-MIN 60-MIN
.79 1.55 2.72

DEPTHS FOR O-PERCENT
............... TP-40
2-HR 3-HR 6-HR
2.97 3.14 3.45

12-HR 24-HR
3.74 4.05

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

232 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

STORM AREA = 24.31

.45 INITIAL ABSTRACTION
81.50 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

233 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 2.20 LAG

***

UNIT HYDROGRAPH
134 END-OF-PERIOD ORDINATES

3. 7. 12. 20. 28. 38. 48. 59. 72. 86.

101. 120. 138. 159. 181. 203. 222. 241. 258. 271.
284. 294. 301. 308. 310. 311. 312. 311. 310. 306.
300. 293. 285. 277. 268. 259. 250. 240. 228. 217.
203. 189. 176. 164. 152. 142. 133. 125. 118. 111 .
104. 98. 92. 87. 82. 78. 74. 70. 65. 62.
58. 55. 51. 48. 45. 43. 40. 38. 36. 33.
32. 30. 28. 26. 25. 23. 22. 21. 19. 18.
17. 16. 15. 14. 13. 13. 12. 11. 11. 10.
9. 9. 8. 8. 7. 7. 7. 6. 6. 5.

5. 5. 5. 4. 4. 4. 4. 3. 3. 3.
3. 3. 3. 3. 2. 2. 2. 2. 2. 2.
2. 1. 1. 1. 1. 1. 1. 1. 1. 1.
O. O. O. O.

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

HYDROGRAPH AT STATION CD231

TOTAL RAINFALL = 3.94, TOTAL LOSS = 1.83, TOTAL EXCESS = 2.11

PEAK FLOW
(CFS)

TIME
(HR) 6-HR

MAXIMUM AVERAGE FLOW
24-HR 72-HR 24.92-HR

2/4

I I I



I
I

505. 14.42 (CFS)
(INCHES)
(AC- FT>

279.
1.788
138.

81.
2.070

160.

78.
2.070

160.

78.
2.070

160.

I
CUMULATIVE AREA = 1.45 SQ MI

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

***********.*.

I
I

234 KK
*
*
*

*
AD231 *

*
ADD HYDS. 230 AND 231

I
235 HC HYDROGRAPH COMBINATION

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

I *** *** *** ***

***

***

HYDROGRAPH AT STATION

CUMULATIVE AREA =

I
I
I
I

PEAK FLO'./
(CFS)
2388.

TIME
(HR)

13.25 (CFS)
(INCHES)

(AC-FT>

6-HR
710.

1.954
352.

AD231

MAXIMUM AVERAGE FLO'./
24-HR 72-HR
198. 191.

2.182 2.182
393. 393.

3.38 SQ MI

24.92-HR
191.

2.182
393.

I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I 236 KK
*
*
*

*
RT231 *

*
KINEMATIC WAVE ROUTING TO 51ST AND BASELINE

I
**************

HYDROGRAPH ROUTING DATA

I
I
I
I

237 RK KINEMATIC WAVE
L

S

N

CA
SHAPE

Io'D

Z

NDXMIN

STREAM ROUTING
4950. CHANNEL LENGTH
.0053 SLOPE
.040 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
10.00 BOTTOM WIDTH OR DIAMETER

50.00 SIDE SLOPE
2 MINIMUM NUMBER OF OX INTERVALS



COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT OX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) ( FT) (CFS) (MIN) (IN) (FPS)

MAIN .46 1.34 5.00 1650.00 2373.60 807.79 2.17 5.24

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3934E+03 EXCESS= .OOOOE+OO OUTFLOW= .3916E+03 BASIN STORAGE= .2157E+01 PERCENT ERROR= -.1

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

.46

***

1.34 5.00

***

2361.65

***

805.00 2.17

HYDROGRAPH AT STATION RT231

PEAK FLOW
(CFS)
2362.

TIME
(HR)

13.42 (CFS)
( INCHES)

(AC- FT)

6-HR
710.

1.954
352.

MAXIMUM AVERAGE FLOW
24-HR 72-HR
197. 190.

2.171 2.171
391. 391.

24.92-HR
190.

2.171
391.

CUMULATIVE AREA = 3.38 SQ MI

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

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

238 KK
*
*
*

*
CD232 *

*

239 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 2.15 SUBBASIN AREA

PRECIPITATION DATA

92 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ................ TP-40 . ..............

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR
.79 1.55 2.72 2.97 3.14 3.45 3.74 4.05

•..•.•..... TP-49 .•.........
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

240 LS SCS LOSS RATE
STRTl

CRVNBR

STORM AREA = 24.31

.47 INITIAL ABSTRACTION
81.10 CURVE NUMBER



SCS DIMENSIONLESS UNITGRAPH
TLAG 2.61 LAG

I
I 241 UO

RTiMP .00 PERCENT IMPERVIOUS AREA

I
I
I
I
I
I
I
I
I
I
I
I

***

UNIT HYDROGRAPH
159 END-OF-PERIOD ORDINATES

4. 7. 11- 19. 27. 36. 46. 57. 68. 81.

96. 111. 127. 146. 166. 186. 210. 233. 256. 276.

296. 316. 331- 345. 358. 368. 376. 383. 388. 389.

391. 391- 390. 389. 388. 380. 373. 366. 357. 349.

340. 331. 321. 311. 300. 288. 275. 262. 248. 233.
218. 206. 194. 181- 172. 164. 155. 147. 140. 133.

126. 120. 114. 108. 104. 99. 95. 90. 86. 81.
77. 74. 70. 66. 63. 59. 56. 54. 51. 49.
46. 44. 41. 40. 38. 36. 34. 32. 30. 29.
28. 26. 25. 24. 22. 21. 20. 19. 18. 17.
16. 16. 15. 14. 14. 13. 12. 11. 11. 10.
10. 9. 9. 8. 8. 8. 7. 7. 7. 6.

6. 6. 5. 5. 5. 5. 4. 4. 4. 4.
4. 4. 3. 3. 3. 3. 3. 3. 3. 2.
2. 2. 2. 2. 2. 2. 1. 1. 1. 1.
1. 1. 1. 1. 1. O. o. o. O.

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

HYDROGRAPH AT STATION CD232

TOTAL RAINFALL = 3.94, TOTAL LOSS = 1.86, TOTAL EXCESS 2.08

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

637. 14.92 (CFS) 392. 117. 113. 113.
(INCHES) 1.697 2.025 2.025 2.025
(AC- FT) 195. 232. 232. 232.

CUMULATIVE AREA = 2.15 SO MI

*** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

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

I
I

242 KK
*
*
*

*
AD232 *

*
ADD HYDS. 230 THRU 232

I
243 HC HYDROGRAPH COMBINATION

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

I *** *** *** ***

***

***

I
HYDROGRAPH AT STATION AD232 ~tJ-'

~I (



PEAK FLOIJ TIME MAXIMUM AVERAGE FLOIJ
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
2693. 13.50 (CFS) 1102. 314. 303. 303.

(INCHES) 1.853 2.114 2.114 2.114
(AC- FT) 546. 623. 623. 623.

CUMULATIVE AREA = 5.53 SQ MI

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

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

•
244 KK •

•
AD232 •

•
ADD HYDS 200 THRU 232

245 HC

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

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

*** *** *.* *** ***

HYDROGRAPH AT STATION AD232

PEAK FLOW TIME MAXIMUM AVERAGE FLOIJ
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
6064. 15.17 (CFS) 3389. 1107. 1066. 1066.

(INCHES) 1.415 1.848 1.848 1.848
(AC-FT) 1680. 2195. 2195. 2195.

CUMULATIVE AREA = 22.27 SQ MI

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

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

246 KK
•
•
•

*
RT232A *

*
MODIFIED PULS ROUTING VIA CHAMPION DRAIN TO S. MTN. ALIGNMENT

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

HYDROGRAPH ROUTING DATA

247 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

3
FLOIJ

-1.00
.00

NUMBER OF SUBREACHES
TYPE OF INITIAL CONDITION
INITIAL CONDITION

WORKING RAND 0 COEFFICIENT

248 SV STORAGE .0 25.0

II

36.0 55.0 68.0

?IS
116.0 164.0



I
249 SO DISCHARGE O. 500. 1000. 2000. 3000. 4500. 6000.

I ***

I
WARNING ROUTED OUTFLOW 6013. ) IS GREATER THAN MAXIMUM OUTFLOW 6000. ) IN STORAGE-OUTFLOW TABLE

WARNING ROUTED OUTFLOW 6007. ) IS GREATER THAN MAXIMUM OUTFLOW 6000.) IN STORAGE-OUTFLOW TABLE

I *** *** *** *** ***

HYDROGRAPH AT STATION RT232A

I PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

5906. 15.67 (CFS) 3372. 1093. 1053. 1053.

I ( INCHES) 1.408 1.826 1.826 1.826

(AC- FT) 1672. 2168. 2168. 2168.

I
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE

(AC- FT) (HR) 6-HR 24-HR 72-HR 24.92-~R

54. 15.67 29. 10. 10. 10.

I CUMULATIVE AREA = 22.27 SQ MI

I
I

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

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

**************
I
I

250 KK
*
*
*

*
RT232B *

*

HYDROGRAPH ROUTING DATA

11 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 IIORKING RAND D COEFFICIENT

I
I
I
I

251 RS

252 SV

253 SQ

***

STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

STORAGE

DISCHARGE

***

.0

o.

***

110.0

500.

169.0

1000.

***

264.0

2000.

***

343.0

3000.

***

438.0

4500.

533.0

6000.

HYDROGRAPH AT STATION RT232B

I
I
I

PEAK FLOW
(CFS)

5750.

TIME
(HR)

16.50 (CFS)
(INCHES)
(AC-FT)

6-HR

3315.
1.384
1644.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

1030. 992.
1. 720 1. 720
2043. 2043.

24.92-HR

992.
1.720
2043.

2.1'1



PEAK STORAGE
(AC- FT)

47.

TIME
(HR)

16.50
6-HR
32.

MAXIMUM AVERAGE STORAGE
24-HR 72-HR

11. 11.
24.92-HR

11.

CUMULATIVE AREA = 22.27 SQ MI

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

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

254 KK
*
*
*

*
C0250 *

*
(P)

255 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.99 SUBBASIN AREA

PRECIPITATION DATA

92 PH OEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ................ TP-40 . ...............

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR
.79 1.55 2.72 2.97 3.14 3.45 3.74 4.05

•.......... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

256 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

STORM AREA = 24.31

.45 INITIAL ABSTRACTION
81.50 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

257 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 2.40 LAG

***

UN IT HYDROGRAPH
146 END-OF-PERIOO ORDINATES

4. 8. 12. 22. 31. 41. 53. 65. 78.
110. 128. 150. 171. 194. 220. 245. 269. 290.

330. 345_ 360. 371. 379. 387. 391. 392. 393.
391. 390. 384. 376. 367. 358. 349. 339. 329.

307. 294. 280. 267. 251. 235. 219. 205. 192.

170. 161. 151. 143. 135. 128. 121. 114. 108.
98. 94. 89. 84. 79. 75. 71. 67. 63.

56. 53. 51. 48. 45. 43. 40. 38. 36.

32. 30. 29. 27. 26. 24. 23. 22. 21.

19. 18. 17. 16. 15. 14. 13. 13. 12.

11. 10. 10. 9. 9. 8. 8. 7. 7.

6. 6. 5. 5. 5. 5. 4. 4. 4.

4. 4. 3. 3. 3. 3. 3. 3. 2.

2. 2. 2. 2. 2. 1. 1. 1. 1.

1. 1. O. O. O. o.
~?20

I I

94.
312.
393.
318.
179.
103.
59.
34.
20.
11.
6.
4.
2.
1.



I
I
I
I
I
I
I

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

HYDROGRAPH AT STATION CD250

TOTAL RAINFALL = 3.94, TOTAL LOSS = 1.83, TOTAL EXCESS = 2.11

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

644. 14.67 (CFS) 376. 110. 106. 106.
(INCHES) 1.758 2.063 2.063 2.063

(AC- FT) 187. 219. 219. 219.

CUMULATIVE AREA = 1.99 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *.* ***

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

**************
I 258 KK

*
*
*

*
AD250 *

*
ADD ALL HYDS. FROM TRADITIONAL CHAMPION DRAIN DRAINAGE AREA

I
I

259 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

HYDROGRAPH AT STATIONI
*** *** *** ***

AD250

***

I
I
I
I

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
6092. 16.42 (CFS) 3547. 1140. 1098. 1098.

(INCHES) 1.359 1.748 1.748 1.748
(AC- FT) 1759. 2262. 2262. 2262.

CUMULATIVE AREA = 24.26 SQ MI

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

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

* ADTOT *

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

I
I

260 KK
*

*

*

*
ADD ALL HYDS.

I
I

261 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

.::.21



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

HYDROGRAPH AT STATION ADTOT

PEAK FLOW
(CFS)
7136.

TIME
(HR)

16.42 (CFS)
(INCHES)

(AC- FT)

6-HR
4356.
1.309
2160.

MAXIMUM AVERAGE FLOW
24-HR 72-HR
1494. 1439.
1.796 1. 796
2963. 2963.

24.92-HR
1439.
1.796
2963.

CUMULATIVE AREA = 30.94 SQ HI



I
I RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

I PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE

I HYDROGRAPH AT CD16D 1274. 12.58 239. 65. 63. .97

DIVERSION TO ESTREL 255. 12.58 114. 34. 33. .97

I HYDROGRAPH AT ESTREL 1019. 12.58 125. 31. 30. .97

ROUTED TO RT160 982. 12.67 125. 31. 30. .97 1034.47 12.67

I HYDROGRAPH AT CD170 2040. 12.58 368. 100. 96. 1.55

I
ROUTED TO RT170 nn. 13.75 360. 98. 94. 1.55 1037.95 13.75

HYDROGRAPH AT CD171 312. 13.75 133. 37. 36. .65

I 3 COMBINED AT AD171 1718. 13.75 612. 166. 160. 3.17

ROUTED TO RT171 1712. 13.83 612. 166. 159. 3.17

I HYDROGRAPH AT CD180 751. 14.17 378. 106. 102. 1.56

ROUTED TO RT180A 705. 14.58 354. 102. 98. 1.56 1034.28 14.58

I ROUTED TO RT180B 645. 16.33 330. 94. 91. 1.56 1030.42 16.33

I
HYDROGRAPH AT CD190 1469. 12.58 266. 72. 70. 1.26

2 COMBINED AT AD190 1469. 12.58 481. 166. 160. 2.82

I 2 COMBINED AT AD190 2380. 12.75 1091. 332. 320. 5.99

ROUTED TO DET08 1151. 14.42 955. 316. 304. 5.99 1016.46 14.42

I ROUTED TO RT06 1150. 14.50 954. 315. 304. 5.99

I
HYDROGRAPH AT CD240 218. 13.00 61. 17. 16. .29

2 COMBINED AT AD240 1206. 14.25 1002. 332. 320. 6.28

I ROUTED TO RT240 1206. 14.33 1001. 331. 318. 6.28

HYDROGRAPH AT CD260 167. 12.75 38. 10. 10. .18

I 2 COMBINED AT AD260 1237. 13.50 1025. 341. 328. 6.46

HYDROGRAPH AT CD270 101. 13.83 45. 12. 12. .22

I 2 COMBINED AT AD270 1331. 13.50 1069. 353. 340. 6.68

I HYDROGRAPH AT CD200 567. 12.75 128. 35. 34. .59

ROUTED TO RT200A 542. 13.00 128. 35. 34. .59 1141.62 13.00

I
7?:.'.
'---~



ROUTED TO RT200B 535. 13.33 127. 35. 33. .59

HYDROGRAPH AT CD201 1034. 13.25 339. 94. 90. 1.58

2 COMBINED AT AD201 1569. 13.25 464. 128. 124. 2.17

ROUTED TO RT201 1558. 13.50 462. 127. 122. 2.17

HYDROGRAPH AT CD202 472. 14.50 268. 78. 75. 1.40

HYDROGRAPH AT CD203 607. 15.00 381. 114. 110. 2.03

3 COMBINED AT AD203 2229. 13.67 1108. 319. 308. 5.60

ROUTED TO RT203 2046. 14.67 1099. 317. 306. 5.60

HYDROGRAPH AT CD210 3735. 12.42 630. 178. 171. 1.97

ROUTED TO RT210 3736. 12.58 630. 178. 171. 1.97

HYDROGRAPH AT C0211 2711. 12.42 432. 122. 117. 1.35

HYDROGRAPH AT CD212 1303. 12.58 259. 73. 70. .81

3 COMBINED AT AD212 7472. 12.50 1320. 373. 359. 4.13

ROUTED TO RT212A 997. 13.58 405. 130. 125. 4.13 1319.94 13.58

ROUTED TO RT212B 985. 13.67 404. 130. 125. 4.13

ROUTED TO RT212C 982. 13.75 404. 129. 124. 4.13

ROUTED TO RT212D 1025. 17.92 367. 100. 96. 4.13

HYDROGRAPH AT C0220 1921. 12.58 385. 107. 103. 1.48

ROUTED TO RT220 1898. 12.75 385. 106. 102. 1.48

HYDROGRAPH AT CD221 1868. 12.67 380. 105. 101. 1.68

2 COMBINED AT AD221 3694. 12.75 765. 211. 203. 3.16

ROUTED TO RT221 3651. 12.92 765. 210. 202. 3.16

HYDROGRAPH AT CD222 539. 13.83 241. 68. 65. 1.23

2 COMBINED AT AD222 3934. 12.92 1005. 277. 267. 4.39

ROUTED TO RT222 3909. 13.08 1002. 275. 265. 4.39

HYDROGRAPH AT CD223 486. 13.83 221. 62. 60. 1.10

2 COMBINED AT AD223 4230. 13.08 1223. 337. 325. 5.49

ROUTED TO RT223A 4112. 13.25 1217. 336. 323. 5.49 1058.54 13.25

ROUTED TO RT223B 3584. 13.75 1213. 334. 322. 5.49 1027.42 13.75

HYDROGRAPH AT C0224 740. 13.67 315. 88. 85. 1.52

~'2/? or

I I I



I
4 COMBINED AT AD224 4901. 14.33 2706. 839. 808. 16.74

I ROUTED TO RT224A 4883. 14.42 2698. 834. 803. 16.74 1021.83 14.42

I
ROUTED TO RT224B 4826. 14.75 2682. 824. 794. 16.74

ROUTED TO RT224C 4n2. 14.92 2650. 811. 781. 16.74

I ROUTED TO RT224D 4716. 15.33 2601. 792. 763. 16.74

HYDROGRAPH AT CD230 2133. 12.67 430. 118. 114. 1.93

I ROUTED TO RT230 2118. 13.25 432. 118. 113. 1.93

HYDROGRAPH AT CD231 505. 14.42 279. 81. 78. 1.45

I 2 COMBINED AT AD231 2388. 13.25 710. 198. 191. 3.38

I
ROUTED TO RT231 2362. 13.42 710. 197. 190. 3.38

HYDROGRAPH AT CD232 637. 14.92 392. 117. 113. 2.15

I 2 COMBINED AT AD232 2693. 13.50 1102. 314. 303. 5.53

2 COMBINED AT AD232 6064. 15.17 3389. 1107. 1066. 22.27

I ROUTED TO RT232A 5906. 15.67 3372. 1093. 1053. 22.27

ROUTED TO RT232B 5750. 16.50 3315. 1030. 992. 22.27

I HYDROGRAPH AT CD250 644. 14.67 376. 110. 106. 1.99

I 2 COMBINED AT AD250 6092. 16.42 3547. 1140. 1098. 24.26

2 COMBINED AT ADTOT 7136. 16.42 4356. 1494. 1439. 30.94

I
I
I
I
I
I
I
I 2ZG



SUMMARY OF KINEMATIC ~AVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF ~ITHOUT BASE FLOW)

INTERPOLATED TO

COMPUTATION INTERVAL
ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME

PEAK PEAK

(MIN) (CFS) (MIN) (I N) (MIN) (CFS) (MIN) (IN)

RT171 MANE 5.00 1712.19 830.00 1.94 5.00 1712.19 830.00 1.94

CONTINUITY SUMMARY (AC-FT) - INFLO~= .3291E+03 EXCESS= .OOOOE+OO OUTFLOW= .3285E+03 BASIN STORAGE= .1085E+01 PERCENT ERROR= -.1

RT06 MANE 4.56 1150.72 866.96 1.96 5.00 1150.25 870.00 1.96

CONTINUITY SUMMARY (AC-FT) - INFLO~= .6268E+03 EXCESS= .OOOOE+OO OUTFLO~= .6254E+03 BASIN STORAGE= .2137E+01 PERCENT ERROR= -.1

RT240 MANE 5.00 1205.72 860.00 1.96 5•00 1205 . 72 860.00 1.96

CONTINUITY SUMMARY (AC-FT) - INFLO~= .6590E+03 EXCESS= .OOOOE+OO OUTFLO~= .6563E+03 BASIN STORAGE= .3280E+01 PERCENT ERROR= -.1

RT200B MANE 5.00 541.92 796.83 2.19 5.00 535.39 800.00 2.18

CONTINUITY SUMMARY (AC-FT) - INFLO~= .6951E+02 EXCESS= .OOOOE+OO OUTFLO~= .6880E+02 BASIN STORAGE= .7188E+00 PERCENT ERROR= .0

RT201 MANE 4.93 1559.53 812.40 2.18 5.00 1557.60 810.00 2.18

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2545E+03 EXCESS= .OOOOE+OO OUTFLO~= .2521E+03 BASIN STORAGE= .2104E+01 PERCENT ERROR= .1

RT203 MANE 5.00 2045.64 880.00 2.11 5.00 2045.64 880.00 2.11

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6336E+03 EXCESS= .OOOOE+OO OUTFLOW= .6296E+03 BASIN STORAGE= .5618E+01 PERCENT ERROR= -.3

RT210 MANE 5.00 3736.10 755.00 3.36 5.00 3736.10 755.00 3.36

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3530E+03 EXCESS= .OOOOE+OO OUTFLOW= .3528E+03 BASIN STORAGE= .1317E+01 PERCENT ERROR= -.3

RT212B MANE 4.41 986.10 823.87 1.17 5.00 984.66 820.00 1.17

CONTINUITY SUMMARY (AC-FT) - INFLO~= .2578E+03 EXCESS= .OOOOE+OO OUTFLO~= .2571E+03 BASIN STORAGE= .5086E+00 PERCENT ERROR= .1

RT212C MANE 4.33 984.21

I I I

826.09 1.16 5.00 981.69 825.00 1. 16



I
I

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2569E+03 EXCESS= .OOOOE+OO OUTFLOW= .2556E+03 BASIN STORAGE= .1189E+01 PERCENT ERROR= .0

I
RT2120 MANE 5.00 1024.57 1075.00 .90 5.00 1024.57 1075.00 .90

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2561E+03 EXCESS= .OOOOE+OO OUTFLOW= .1985E+03 BASIN STORAGE= .6289E+02 PERCENT ERROR= -2.1

I
RT220 MANE 4.81 1910.94 767.15 2.67 5.00 1898.49 765.00 2.67

I CONTINUITY SUMMARY (AC-FT) - INFLOW= .2115E+03 EXCESS= .OOOOE+OO OUTFLOW= .2110E+03 BASIN STORAGE= .6131E+00 PERCENT ERROR= -.1

I RT221 MANE 4.86 3691.28 772.62 2.47 5.00 3650.84 775.00 2.47

I CONTINUITY SUMMARY (AC-FT) - INFLOW= .4182E+03 EXCESS= .OOOOE+OO OUTFLOW= .416SE+03 BASIN STORAGE= .1690E+01 PERCENT ERROR= .0

I RT222 MANE 5.00 3916.14 784.46 2.34 5.00 3909.17 785.00 2.33

I
CONTINUITY SUMMARY (AC-FT) . INFLOW= .5503E+03 EXCESS= .OOOOE+OO OUTFLOW= .5469E+03 BASIN STORAGE= .3011E+01 PERCENT ERROR= .1

CONTINUITY SUMMARY (AC-FT) . INFLOW= .2349E+03 EXCESS= .OOOOE+OO OUTFLOW= .2336E+03 BASIN STORAGE= .4159E+01 PERCENT ERROR= -1.2
I
I

RT230 MANE

RT231 MANE

5.00 2120.74

5.00 2373.60

794.81

807.79

2.27

2.17

5.00 2118.44

5.00 2361.65

795.00

805.00

2.27

2.17

I
I
I
I
I
I
I
I

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3934E+03 EXCESS= .OOOOE+OO OUTFLOW= .3916E+03 BASIN STORAGE= .2157E+01 PERCENT ERROR= -.1

*** NORMAL END OF HEC-1 ***
Elapsed Time - 00:03:12.18 (192.18 Seconds)
NORMAL END OF HEC-1



ESTIMATE OF DISCHARGE WITHIN A HEC-l SUBBASIN
CALCULATION SHEET

LOCATION DATA

PROJECT Pr irc Raid .. P:,r
LOCATIONC/ MinI! r-;'. ( ~f(,J

DESIGN DATA

FREQUENCY ~/~~O YEARS

Q = DESIGN DISCHARGE
Q = DESIGN DISCHARGE OF SUBBASIN IN HEC-l STUDYs
A = CATCHMENT AREA
A = CATCHMENT AREA OF THE SUBBASIN IN HEC-l STUDYs
c = 0.5

I ',r-
Q = Q (AlA) C = IIi'!/;. I '). ~:.: '

s s ' . 1 '" '.~ (1-'

/

Q = l~c:i cfs

COMPUTED BY ~/~~~_.. lr\~_- __
CHECKED BY

I I I

DATE t I - C "2.- "~ .

DATE



ESTIMATE OF DISCHARGE WITHIN A HEC-l SUBBASIN
CALCULATION SHEET

LOCATION DATA

PROJECT Pnu iZ:I IW Jr

LOCATION t::hPrJ, t-(.'$, ;:Jf 5;51 Ave

Q = DESIGN DISCHARGE
Q = DESIGN DISCHARGE OF SUBBASIN IN HEC-l STUDYs
A = CATCHMENT AREA
A = CATCHMENT AREA OF THE SUBBASIN IN HEC-l STUDYs
c = 0.5

DATE __-=-s'L%-/......:3:..L/-!.'1......:/ _

DATE _

YEARSFREQUENCY /00

DESIGN DATA

Q = Q
S

(A/As) C = 1'274 (,t)~1) ,s

Q = ZZt/- cfs

COMPUTED BY E_,_L_. _

CHECKED BY

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SEGMENT II
CULVERT DESIGN SHEETS



MINUMUM DISCHARGE (CFS) 0
DESIGN DISCHARGE (CFS) 1237
MAXIMUM DISCHARGE (CFS) 1484

I
I
I

03-04-1992 10:53:28
~-~
FREEWAY 03-03-19

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

0.00
994.86
500.00
993.90

3.00
0.0019

500.00

I
I
I
I
I
I
I
I

ICI A - SITE DATA B - CULVERT SHAPE, MATERIAL, INLET I
IUI--------------------------- -----------------------------------------------1
ILl INLET OUTLET CULVERT BARRELS SPAN RISE MANN. INLET I
IVI ELEV. ELEV. LENGTH SHAPE N TYPE I
1#1 (FT) (FT) (FT) MATERIAL (FT) (FT) I

I 1--------------------------- -----------------------------------------------1
11I 994.86 993.90 500.00 3 - RCB 10.00 8.00 .013 CONVENTIONAL I

121 I
131 I
141 I
151 I
16 1 I

CULVERT NUMBER: 1
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

BARREL SHAPE: 10.00 FT X 8.00 FT BOX
BARREL MATERIAL: CONCRETE
WITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT) 8.00
SIDE SLOPE H/V :1 2.0
CHANNEL SLOPE V/H (FT/FT) 0.002
MANNING'S N (.01-0.1) 0.018
CHANNEL INVERT ELEVATION (FT) 993.90
CULVERT X9941 OUTLET INVERT ELEVATION AT

I
I
I
I
I
I
I
I

UNIFORM FLOW RATING CURVE
FLOW W.S.E.

(CFS) (FT)
0.00 993.90

148.40 996.22
296.80 997.22
445.20 997.96
593.60 998.57
742.00 999.09
890.40 999.56

1038.80 999.98
1187.20 1000.36
1237.00 1000.49
1484.00 1001.06

FOR DOWNSTREAM CHANNEL
FROUDE VEL. SHEAR

NO. (FPS) (PSF)
0.000 0.00 0.00
0.000 5.05 0.29
0.000 6.11 0.41
0.000 6.81 0.51
0.000 7.34 0.58
0.000 7.78 0.65
0.000 8.15 0.71
0.000 8.48 0.76
0.000 8.78 0.81
0.000 8.87 0.82
0.000 9.29 0.89



SELECTED OVERTOPPING CREST

ROAD~AY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED

160.00

100.00
1006.00

-------------------------------------------------------------------------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: FREEWAY DATE: 03-03-1992
-------------------------------------------------------------------------------
HEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER

994.86 0 0 0 0 0 0 0 0 0
996.57 148 148 0 0 0 0 0 0 2
997.67 297 297 0 0 0 0 0 0 2
998.55 445 445 0 0 0 0 0 0 2
999.29 594 594 0 0 0 0 0 0 2
999.95 742 742 0 0 0 0 0 0 2

1000.56 890 890 0 0 0 0 0 0 2
1001.12 1039 1039 0 0 0 0 0 0 2
1001.66 1187 1187 0 0 0 0 0 0 2
1001.83 1237 1237 0 0 0 0 0 0 2
1002.65 1484 1484 0 0 0 0 0 0 2

-----------------------------------------------------------------------.--.-.-.
CULVERT # 1 PERFORMANCE CURVE

FOR 3 BARREL(S)
Q HWE TWE ICH OCH CCE FCE TCE VO

(cfs) (tt) (tt) (tt) (tt) (tt) (tt) (tt) (fps)

0 994.86 993.90 0.00 -0.96 -0.96 994.86 0.00 0.00
148 996.57 996.22 1.42 1.71 1.71 0.00 0.00 2.13
297 997.67 997.22 2.18 2.81 2.81 0.00 0.00 2.98
445 998.55 997.96 2.88 3.69 3.69 0.00 0.00 3.66
594 999.29 998.57 3.51 4.43 4.43 0.00 0.00 4.24
742 999.95 999.09 4.10 5.09 5.09 0.00 0.00 4.77
890 1000.56 999.56 4.64 5.70 5.70 0.00 0.00 5.25

1039 1001.12 999.98 5.15 6.26 6.26 0.00 0.00 5.70
1187 1001.66 1000.36 5.63 6.80 6.80 0.00 0.00 6.12
1237 1001.83 1000.49 5.79 6.97 6.97 0.00 0.00 6.26
1484 1002.65 1001.06 6.55 7.79 7.79 0.00 0.00 6.91

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FREEWAY DATE: 03-03-1992

HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR( FT) FLOW(CFS) ERROR(CFS) ERROR
994.86 0.00 0 0 0.00
996.57 0.00 148 0 0.00
997.67 0.00 297 0 0.00
998.55 0.00 445 0 0.00
999.29 0.00 594 0 0.00
999.95 0.00 742 0 0.00

1000.56 0.00 890 0 0.00
1001.12 0.00 1039 0 0.00
1001.66 0.00 1187 0 0.00
1001.83 0.00 1237 0 0.00
1002.65 0.00 1484 0 0.00

I I I



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-28-19

CURRENT TIME FILE NAME
12:03:42 C7

FILE DATE
11-19-91

PERFORMANCE CURVE DISCHARGE RANGE
OF FLO~S ANALYZED

I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

o
41
50

I
I
I
I
I
I
I
I
I
I
I

ICI A - SITE DATA I B - CULVERT SHAPE, MATERIAL, INLET I
I~I---;~~~~---~~~~~~---~~~~~;~I-;~;;~~~----~~~~----;;~~----~~~~~-----;~~~~----I
IVI ELEV. ELEV. LENGTH I SHAPE N TYPE I
1#1 (FT) (FT) (FT) I MATERIAL (FT) (FT)
I 1---------------------------1-----------------------------------------------1
111 995.00 994.00 290.00 1 - RCP 3.00 3.00 .012 CONVENTIONAL

I~I 1 I
141 I 1
151 I
16 1 I I



CURRENT DATE
02-28-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
12:03:42 C7

CULVERT INVERT DATA

FILE DATE
11-19-91

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
995.00
290.00
994.00

1.00
0.0034

290.00

BARREL SHAPE: CIRCULAR 3.00 FT IN DIAMETER
BARREL MATERIAL:
WITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE WITH HEADWALL
INLET DEPRESSION: NONE

CONSTANT WATER SURFACE ELEVATION
995.80 (Outlet channel assumed full.)

SELECTED OVERTOPPING CREST

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

II I

PAVED

160.00

100.00
1010.00



I
I
I

CURRENT DATE
02-28-19

CURRENT TIME FILE NAME
12:03:42 C7

3

FILE DATE
11-19-91

I
I
I
I
I
I
I'
I
I

.... _--------------------------------------------------------------------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: C7 DATE: 11-19-91
-------------------------------------------------------------------------------
ELEV ( FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER

995.00 0 0 0 0 0 0 0 0 0

996.09 5 5 0 0 0 0 0 0 2
996.55 10 10 0 0 0 0 0 0 2

996.94 15 15 0 0 0 0 0 0 2
997.26 20 20 0 0 0 0 0 0 2

997.56 25 25 0 0 0 0 0 0 2

997.85 30 30 0 0 0 0 0 0 2

998.14 35 35 0 0 0 0 0 0 2
998.41 40 40 0 0 0 0 0 0 2
998.46 41 41 0 0 0 0 0 0 2
999.10 50 50 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT # 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q HIIE TilE ICH OCH CCE FCE TCE VO
(cfs) (ft) (ft ) (ft) (ft) (ft) (ft) (ft) (fpS)

0 995.80 995.80 0.00 0.80 0.80 995.00 0.00 0.00
5 996.09 995.80 0.87 1.09 1.09 0.00 0.00 1.13

10 996.55 995.80 1.35 1.55 1.55 0.00 0.00 2.26
15 996.94 995.80 1.76 1.94 1.94 0.00 0.00 3.39

20 997.26 995.80 2.10 2.26 2.26 0.00 0.00 4.52
25 997.56 995.80 2.40 2.56 2.56 0.00 0.00 5.65

30 997.85 995.80 2.70 2.85 2.85 0.00 0.00 6.77

35 998.14 995.80 2.99 3.14 3.14 0.00 0.00 7.35

40 998.41 995.80 3.30 3.41 3.41 0.00 0.00 7.75
41 998.46 995.80 3.36 3.46 3.46 0.00 0.00 7.83

50 999.10 995.80 4.00 4.10 4.10 0.00 0.00 8.64
-------------------------------------------------------------------------------

-------------------------------------------------------------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C7 DATE: 11-19-91

I
I
I

HEAD
ELEV(FT)
995.00
996.09
996.55
996.94
997.26
997.56
997.85
998.14
998.41
998.46
999.10

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLOII(CFS)

o
5

10
15
20
25
30
35
40
41
50

FLOII
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

% FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

I
I
I
I



CULVERT ANALYSIS VERSION 2.0

CURRENT DATE
02-28-19

CURRENT TIME FILE NAME
12:04:26 C8

FILE DATE
11-19-91

PERFORMANCE CURVE DISCHARGE RANGE
OF FLO~S ANALYZED

MINUMUM DISCHARGE (CFS) 0
DESIGN DISCHARGE (CFS) 41
MAXIMUM DISCHARGE (CFS) 50

ICI A - SITE DATA I B - CULVERT SHAPE, MATERIAL, INLET I
IUI---------------------------I-----------------------------------------------1
ILl INLET OUTLET CULVERT I BARRELS SPAN RISE MANN. INLET I

I

VI ELEV. ELEV. LENGTH I SHAPE N TYPE 1
#1 (FT) (FT) (FT) I MATERIAL (FT) (FT)

11 1--~~;~~~---~~~~~~---2~~~~~-1-1-:-~~;-------3~~~----3~~~--~~12--~~~~~~~~~~~~1

1
2

1 I 1131

/
41 1 I
51 I

16 1 I I



I

I
CURRENT DATE
02-28-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
12:04:26 C8

FILE DATE
11·19·91

2

CULVERT INVERT DATA

BARREL SHAPE: CIRCULAR 3.00 FT IN DIAMETER
BARREL MATERIAL:
WITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE WITH HEADWALL
INLET DEPRESSION: NONE

I
I
I
I

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
995.00
240.00
994.00

1.00
0.0042

240.00

I
I

CONSTANT WATER SURFACE ELEVATION
996.60 (Outlet channel assumed full.)

SELECTED OVERTOPPING CREST

I
I
I
I
I
I
I
I
I
I

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED

160.00

100.00
1005.00



CURRENT DATE
02-28-19

CURRENT TIME FILE NAME
12:04:26 C8

FILE DATE
11-19-91

3

-------------------------------------------------------------------------------
SUMMARY OF CULVERT FLOI./S (CFS) FILE: C8 DATE: 11-19-91
---------------------------------------------------.-.-----------------.------.
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER

995.00 a a a 0 0 a D a a
996.67 5 5 a a a 0 0 0 2
996.78 10 10 a 0 0 0 0 0 2
997.06 15 15 0 0 0 0 0 0 2
997.28 20 20 a a a a a a 2
997.62 25 25 0 a 0 0 a a 2
997.90 30 30 0 0 a 0 a a 2
998.16 35 35 a 0 a 0 a 0 2
998.41 40 40 a 0 a 0 a a 2
998.47 41 41 0 0 a a 0 a 2
998.99 SO SO a 0 a a a a 2

-------------------------------------------------------------------------------

CULVERT # 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q HI./E TI./E ICH OCH CCE FCE TCE VO
(ds) (ft) (ft) (ft) (ft ) (ft) (ft) (ft) (fps)

a 996.60 996.60 0.00 1.60 1.60 995.00 0.00 0.00
5 996.67 996.60 0.86 1.67 1.67 0.00 0.00 o.n

10 996.78 996.60 1.35 1.78 1.78 0.00 0.00 1.54
15 997.06 996.60 1. 75 2.06 2.06 0.00 0.00 2.31
20 997.28 996.60 2.10 2.28 2.28 0.00 0.00 3.08
25 997.62 996.60 2.40 2.62 2.62 0.00 0.00 3.85
30 997.90 996.60 2.70 2.90 2.90 0.00 0.00 4.62
35 998.16 996.60 2.99 3.16 3.16 0.00 0.00 5.39
40 998.41 996.60 3.30 3.41 3.41 0.00 0.00 6.17
41 998.47 996.60 3.36 3.47 3.47 0.00 0.00 6.32
50 998.99 996.60 3.99 3.48 3.48 0.00 0.00 7.71

-------------------------------------------------------------------------------

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C8 DATE: 11-19-91

HEAD
ELEV(FT)
995.00
996.67
996.78
997.06
997.28
997.62
997.90
998.16
998.41
998.47
998.99

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLOIJ(CFS)

a
5

10
15
20
25
30
35
40
41
50

FLOIJ
ERROR(CFS)

a
o
a
o
a
a
a
o
o
o
a

X FLOIJ
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-28-19

CURRENT TIME FILE NAME
12:05:16 C9

FILE DATE
11-19-91

I
I
I
I
I
I
I
I
I
I
I
I
I
I

PERFORMANCE CURVE DISCHARGE RANGE
OF FLO~S ANALYZED

o
41
50

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)



CURRENT DATE
02·28·19

CULVERT NUMBER:

FILE DATE
11-19-91

CURRENT TIME FILE NAME
12:05:16 C9

CULVERT INVERT DATA

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
995.00
300.00
994.00

1.00
0.0033

300.00

BARREL SHAPE: CIRCULAR 3.50 FT IN DIAMETER
BARREL MATERIAL:
WITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE WITH HEADWALL
INLET DEPRESSION: NONE

CONSTANT WATER SURFACE ELEVATION
997.60 (Outlet channel assumed full.)

SELECTED OVERTOPPING CREST

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

I I I

PAVED

160.00

100.00
1010.00



I
I
I

CURRENT DATE
02-28-19

CURRENT TIME FILE NAME
12:05:16 C9

FILE DATE
11-19-91

3

I
I
I
I
I
I
I
I
I

... -------------------_._.--------------------------------------_.-------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: C9 DATE: 11-19-91
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER

995.00 0 0 0 0 0 0 0 0 0
997.78 5 5 0 0 0 0 0 0 2
997.79 10 10 0 0 0 0 0 0 1
997.79 15 15 0 0 0 0 0 0 1
998.00 20 20 0 0 0 0 0 0 2
997.85 25 25 0 0 0 0 0 0 2
997.99 30 30 0 0 0 0 0 0 2
998.16 35 35 0 0 0 0 0 0 2
998.34 40 40 0 0 0 0 0 0 2
998.38 41 41 0 0 0 0 0 0 2
998.76 50 50 0 0 0 0 0 0 2

CULVERT # 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q HWE TWE ICH OCH CCE FCE TCE VO
(ds) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

0 997.60 997.60 0.00 2.60 2.60 995.00 0.00 0.00

5 997.78 997.60 0.80 2.78 2.78 0.00 0.00 0.52
10 997.79 997.60 1.23 2.79 2.79 0.00 0.00 1.04
15 997.79 997.60 1.60 2.79 2.79 0.00 0.00 1.56

20 998.00 997.60 1.93 3.00 3.00 0.00 0.00 2.08
25 997.85 997.60 2.21 2.85 2.85 0.00 0.00 2.08
30 997.99 997.60 2.48 2.99 2.99 0.00 0.00 2.08
35 998.16 997.60 2.72 3.16 3.16 0.00 0.00 2.08
40 998.34 997.60 2.96 3.34 3.34 0.00 0.00 2.08
41 998.38 997.60 3.00 3.38 3.38 0.00 0.00 2.08
50 998.76 997.60 3.42 3.76 3.76 0.00 0.00 2.08

------------------------------------------------------------_._----------------

------------------------_.--------------------------------_.-------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C9 DATE: 11-19-91
-------------------------------------------------------------------------------

I
I
I

HEAD
ELEV( FT)
995.00
997.78
997.79
997.79
998.00
997.85
997.99
998.16
998.34
998.38
998.76

HEAD
ERROR( FT)

0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLO'W(CFS)

o
5

10
15
20
25
30
35
40
41
50

FLaY
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

X FLaY
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

I
I
I
I



03-04-1992 11:08:37
c-/2
DOBBINS 03-03-19

0.00
1004.53
220.00

1004.09
3.00

0.0020
220.00

MINUMUM DISCHARGE (CFS) 0
DESIGN DISCHARGE (CFS) 1206

MAXIMUM DISCHARGE (CFS) 1447

ICI A - SITE DATA B - CULVERT SHAPE, MATERIAL, INLET I
IUI--·-······-·--------------- ---··-·-··-------------------------------------1
ILl INLET OUTLET CULVERT BARRELS SPAN RISE MANN. INLET I
IVI ELEV. ELEV. LENGTH SHAPE N TYPE I
1#1 (FT) (FT) (FT) MATERIAL (FT) (FT) 1
I 1-·······-·····-·------·---- -·······-····----·-----------------------------1
111 1004.53 1004.09 220.00 3- RCB 10.00 8.00 .013 CONVENTIONAL I

12 1 1
13 1 1
14 / 1

151 I
16 1 1

CULVERT NUMBER: 1
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V'FT/H'FT)
CULVERT LENGTH ALONG SLOPE (FT)

BARREL SHAPE: 10.00 FT X 8.00 FT BOX
BARREL MATERIAL: CONCRETE
WITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION
BOTTOM WIDTH (FT)
SIDE SLOPE H/V :1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)

8.00
2.0

0.002
0.018

1004.09

UNIFORM FLOW RATING CURVE
FLOW W.S.E.

(CFS) (FT)
0.00 1004.09

144.70 1006.38
289.40 1007.37
434.10 1008.10

578.80 1008.70
723.50 1009.22
868.20 1009.68

1012.90 1010.09

1157.60 1010.48
1206.00 1010.60
1447.00 1011.16

FOR DOWNSTREAM CHANNEL
FROUDE VEL. SHEAR

NO. (FPS) (PSF)
0.000 0.00 0.00
0.000 5.01 0.29
0.000 6.07 0.41

0.000 6.76 0.50
0.000 7.29 0.57

0.000 7.73 0.64
0.000 8.10 0.70
0.000 8.43 0.75
0.000 8.72 0.80
0.000 8.81 0.81
0.000 9.23 0.88

SELECTED OVERTOPPING CREST

I I I



I
I

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):

PAVED

20.00

-_._._.------------------------------------------------------------------------

ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER

1004.53 0 0 0 0 0 0 0 0 0

1006.57 145 145 0 0 0 0 0 0 2

1007.66 289 289 0 0 0 0 0 0 2

1008.52 434 434 0 0 0 0 0 0 2

1009.24 579 579 0 0 0 0 0 0 2

1009.89 724 724 0 0 0 0 0 0 2

1010.47 868 868 0 0 0 0 0 0 2

1011.02 1013 1013 0 0 0 0 0 0 2

1011.53 1158 1158 0 0 0 0 0 0 2

1011.69 1206 1206 0 0 0 0 0 0 2

1012.49 1447 1447 0 0 0 0 0 0 2

I
I
I
I
I
I

CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

SUMMARY OF CULVERT FLOWS (CFS)

100.00
1024.00

FILE: DOBBINS DATE: 03-03-1992

-------------------------------------------------------------------------------
DATE: 03-03-1992

HEAD HEAD TOTAL FLOW ~ FLOW

ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR

1004.53 0.00 0 0 0.00

1006.57 0.00 145 0 0.00

1007.66 0.00 289 0 0.00

1008.52 0.00 434 0 0.00

1009.24 0.00 579 0 0.00

1009.89 0.00 724 0 0.00

1010.47 0.00 868 0 0.00

1011.02 0.00 1013 0 0.00

1011.53 0.00 1158 0 0.00

1011.69 0.00 1206 0 0.00

1012.49 0.00 1447 0 0.00

CULVERT # 1 PERFORMANCE CURVE
FOR 3 BARREL(S)

Q HWE TWE ICH OCH CCE FCE TCE VO

(cfs) (tt) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

0 1004.53 1004.09 0.00 -0.44 -0.44 1004.53 0.00 0.00

145 1006.57 1006.38 1.79 2.04 2.04 0.00 0.00 2.10

289 1007.66 1007.37 2.55 3.13 3.13 0.00 0.00 2.94

434 1008.52 1008.10 3.24 3.99 3.99 0.00 0.00 3.61

579 1009.24 1008.70 3.88 4.71 4.71 0.00 0.00 4.19

724 1009.89 1009.22 4.48 5.36 5.36 0.00 0.00 4.70

868 1010.47 1009.68 5.04 5.94 5.94 0.00 0.00 5.18

1013 1011.02 1010.09 5.57 6.49 6.49 0.00 0.00 5.62

1158 1011.53 1010.48 6.07 7.00 7.00 0.00 0.00 6.04

1206 1011.69 1010.60 6.24 7.16 7.16 0.00 0.00 6.18

1447 1012.49 1011.16 7.04 7.96 7.96 0.00 0.00 6.82

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: DOBBINS
I

I
I

I

I

I
I

I

.1
I

I



03-04-1992 13:46:24
C-Itr
ELLIOT 03-03-19

MINUMUM DISCHARGE (CFS) 0
DESIGN DISCHARGE (CFS) 2380

MAXIMUM DISCHARGE (CFS) 2856

ICI A - SITE DATA B - CULVERT SHAPE, MATERIAL, INLET I
IUI--------------------------- -----------------------------------------------1
ILl INLET OUTLET CULVERT BARRELS SPAN RISE MANN. INLET I
IVI ELEV. ELEV. LENGTH SHAPE N TYPE I
1#1 (FT) (FT) (FT) MATERIAL (FT) (FT) I
1 1--------------------------- -----------------------------------------------1
11 I 1010.00 1009.82 112.00 7 - RCB 10.00 6.00 .013 CONVENTIONALI

121 I
131 1

14 1 I

151 I
16 1 1

CULVERT NUMBER: 1
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1010.00
112.00

1009.82
7.00
0.0016

112.00

BARREL SHAPE: 10.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
WITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: 1:1 BEVEL (45 DEG. FLARE)
INLET DEPRESSION: NONE

TAILWATER
FLOW(CFS)

o
286
571
857

1142
1428
1714
1999
2285
2380
2856

RATING CURVE
W.S.E.(FT)

1009.73
1010.00
1011.00
1012.00
1013.00
1014.00
1014.50
1015.00
1016.00
1016.37

1018.30

SELECTED OVERTOPPING CREST
ROADWAY SURFACE:
EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
100.00

100.00
1020.00

I I I



I
~----------------------------------------------------- -------------------------

I SUMMARY OF CULVERT FLOIIS (CFS) FILE: ELLIOT DATE: 03-03-1992

-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER

1010.00 0 0 0 0 0 0 0 0 0

I 1011.28 286 286 0 0 0 0 0 0 2

1012.05 571 571 0 0 0 0 0 0 2

1012.75 857 857 0 0 0 0 0 0 2

I 1013.60 1142 1142 0 0 0 0 0 0 2

1014.52 1428 1428 0 0 0 0 0 0 2

1015.10 1714 1714 0 0 0 0 0 0 2

I
1015.65 1999 1999 0 0 0 0 0 0 2

1016.66 2285 2285 0 0 0 0 0 0 2

1017.09 2380 2380 0 0 0 0 0 0 2

1019.33 2856 2856 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------
DATE: 03-03-1992

HEAD HEAD TOTAL FLOII % FLOII

ELEV(FT) ERROR(FT) FLOII(CFS) ERROR(CFS) ERROR

1010.00 0.00 a 0 0.00

1011.28 0.00 286 0 0.00

1012.05 0.00 571 a 0.00

1012.75 0.00 857 0 0.00

1013.60 0.00 1142 0 0.00

1014.52 0.00 1428 0 0.00

1015.10 0.00 1714 0 0.00

1015.65 0.00 1999 0 0.00

1016.66 0.00 2285 0 0.00

1017.09 0.00 2380 0 0.00

1019.33 0.00 2856 0 0.00

CULVERT # 1 PERFORMANCE CURVE

FOR 7 BARREL(S)
Q HIIE TilE ICH OCH CCE FCE TCE VO

(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

0 1010.00 1009.73 0.00 -0.18 -0.18 1010.00 0.00 0.00

286 1011.28 1010.00 1.23 1.28 1.28 0.00 0.00 5.07

571 1012.05 1011.00 1.88 2.05 2.05 0.00 0.00 6.39

857 1012.75 1012.00 2.47 2.75 2.75 0.00 0.00 5.61

1142 1013.60 1013.00 3.02 3.60 3.60 0.00 0.00 5.13

1428 1014.52 1014.00 3.54 4.52 4.52 0.00 0.00 4.88

1714 1015.10 1014.50 4.02 5.10 5.10 0.00 0.00 5.23

1999 1015.65 1015.00 4.49 5.65 5.65 0.00 0.00 5.51

2285 1016.66 1016.00 4.94 6.66 6.66 0.00 0.00 5.44

2380 1017.09 1016.37 5.09 7.09 7.09 0.00 0.00 5.67

2856 1019.33 1018.30 5.83 9.33 9.33 0.00 0.00 6.80

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: ELLIOT

I

I
I
I

I
I

I

I
I
I

I
I
I
I 244



03-04-1992 11:29:31
t>11
ESTRELLA 03-04-19

0.00
1030.80

135.00
1030.13

4.00
0.0050

135.00

MINUMUM DISCHARGE (CFS) 0
DESIGN DISCHARGE (CFS) 1019
MAXIMUM DISCHARGE (CFS) 1223

ICI A - SITE DATA I B - CULVERT SHAPE, MATERIAL, INLET 1
IUI---------------------------I-----------------------------------------------1
ILl INLET OUTLET CULVERT 1 BARRELS SPAN RISE MANN. INLET I
IVI ELEV. ELEV. LENGTH I SHAPE N TYPE I
1#1 (FT) (FT) (FT) I MATERIAL (FT) (FT) I

I 1---------------------------1-----------------------------------------------1
111 1030.80 1030.13 135.00 I 4 - RCB 10.00 6.00 .013 CONVENTIONAL I

12 1 1 I
131 1 I
14 1 I I
151 I 1
161 I I

CULVERT NUMBER: 1

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

BARREL SHAPE: 10.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
~ITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND ~ALL: SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION
BOTTOM ~IDTH (FT) 8.00
SIDE SLOPE H/V :1 2.0

CHANNEL SLOPE V/H (FT/FT) 0.004
MANNING'S N (.01-0.1) 0.018
CHANNEL INVERT ELEVATION (FT) 1030.13

CULVERT Xl0301 OUTLET INVERT ELEVATION AT

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL
FLOW ~.S.E. FROUDE VEL. SHEAR

(CFS) (FT) NO. (FPS) (PSF)
0.00 1030.13 0.000 0.00 0.00

122.30 1031.94 0.000 5.83 0.39
244.60 1032.74 0.000 7.10 0.57

366.90 1033.34 0.000 7.93 0.70
489.20 1033.84 0.000 8.57 0.81

611.50 1034.26 0.000 9.09 0.90

733.80 1034.65 0.000 9.54 0.99

856.10 1034.99 0.000 9.93 1.06
978.40 1035.31 0.000 10.28 1.13

1019.00 1035.41 0.000 10.39 1.15
1223.00 1035.89 0.000 10.89 1.26



HEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER

1030.80 0 0 0 0 0 0 0 0 0

1032.12 122 122 0 0 0 0 0 0 2

1033.00 245 245 0 0 0 0 0 0 2
1033.77 367 367 0 0 0 0 0 0 2
1034.28 489 489 0 0 0 0 0 0 2
1034.80 612 612 0 0 0 0 0 0 2
1035.33 734 734 0 0 0 0 0 0 2

1035.64 856 856 0 0 0 0 0 0 2
1036.18 978 978 0 0 0 0 0 0 2
1036.27 1019 1019 0 0 0 0 0 0 2
1036.74 1223 1223 0 0 0 0 0 0 2

I
I
I
I
I
I
I
I

SELECTED OVERTOPPING CREST

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

SUMMARY OF CULVERT FLOWS (CFS)

PAVED

100.00

100.00
1037.00

FILE: ESTRELLA DATE: 03-04-1992

I
I
I
I
I
I
I
I
I
I
I

CULVERT # 1 PERFORMANCE CURVE
FOR 4 BARREL(S)

Q HWE TWE ICH OCH CCE FCE TCE VO
(ds) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

0 1030.80 1030.13 0.00 -0.67 -0.67 1030.80 0.00 0.00
122 1032.12 1031.94 1.32 1.32 1.32 0.00 0.00 1.69

245 1033.00 1032.74 1.88 2.20 2.20 0.00 0.00 2.35
367 1033.77 1033.34 2.39 2.97 2.97 0.00 0.00 2.86
489 1034.28 1033.84 2.86 3.48 3.48 0.00 0.00 3.30
612 1034.80 1034.26 3.30 4.00 4.00 0.00 0.00 3.70
734 1035.33 1034.65 3.71 4.53 4.53 0.00 0.00 4.06

856 1035.64 1034.99 4.10 4.84 4.84 0.00 0.00 4.40

978 1036.18 1035.31 4.48 5.38 5.38 0.00 0.00 4.n
1019 1036.27 1035.41 4.60 5.47 5.47 0.00 0.00 4.82

1223 1036.74 1035.89 5.18 5.94 5.94 0.00 0.00 5.31
_... _.... _---.------.----------------------------------------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: ESTRELLA DATE: 03-04-1992

HEAD HEAD TOTAL FLOW X FLOW
ELEV( FT) ERROR( FT) FLOW(CFS) ERROR(CFS) ERROR

1030.80 0.00 0 0 0.00
1032.12 0.00 122 0 0.00
1033.00 0.00 245 0 0.00

1033.77 0.00 367 0 0.00
1034.28 0.00 489 0 0.00
1034.80 0.00 612 0 0.00
1035.33 0.00 734 0 0.00
1035.64 0.00 856 0 0.00
1036.18 0.00 978 0 0.00

1036.27 0.00 1019 0 0.00
1036.74 0.00 1223 0 0.00

z4!.1
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SEGMENTll
HEC-2 ANALYSIS AND CHANNEL CALCULATIONS

SALT RIVER TO 51ST AVENUE



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

I
I

HECZ SIN: 1126430060 HMVersion: 6.40 Data File: salt2.dat

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

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

* HEC-2 WATER SURFACE PROFILES *

I * *
* Version 4.6.2; May 1991 *
* *

I * RUN DATE 30JUL92 TIME 6:46:23 *
****************************************.***

* U.S. ARMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET, SUITE 0
* DAVIS, CALIFORNIA 95616-4687
* (916) 756-1104

*
*
*
*
*

I
I
I
I
I
I
I
I

x X XXXXXXX XXXXX XXXXX

X X X X X X X
X X X X X

XXXXXXX XXXX X XXXXX XXXXX

X X X X X

X X X X X X

X X XXXXXXX XXXXX XXXXXXX

...............................................................................................

.............................................................................................

FULL MICRO-COMPUTER IMPLEMENTATION

............................................................................................

...............................................................................................

=============================

HEC·2 100 VR

SALT RIVER TO 51 ST AVE

I
I
I
I
I
I
I

H A EST ADM E THO D S
=============================

37 Brookside Road * ~aterbury, Connecticut 06708 * (203) 755-1666

'2.47



Run Date: 30JUL92 Run Time: 6:46:23 HMVersion: 6.40 Data File: salt2.dat

THIS RUN EXECUTED 30JUL92

Page

6:46:23
*************************************

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

T1 PRICE PHASE I I 00173 039 044
T2 LINED NEW CHANNEL RUN FROM BASELINE RD. TO SALT RIVER
T3 100 YEAR PROFILE 10-YEAR TW =989.0

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q IISEL FQ

2 .0008 990.0

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBII CHNIM !TRACE

-1

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38 39 43 42 8 26 4

OT 2 1331 1597
NC .020 .020 .018 .1 .3

28 ft B/Width, 7 ft Deep, 2:1 SS Then 3: 1 for 2 ft more.
X1 1.0 6 1006 1062
GR 993.50 1000 991.50 1006 984.50 1020 984.50 1048 991.50 1062
GR 993.50 1068

X1 2.0 670 670 670 0.536

X1 3.0 1120 1120 1120 0.896

X1 4.0 1770 1770 1770 1.416

NC 0.018 0.018 0.018
Southern Ave. 5-10x7 box culvert

X1 4.5 16 100 142.57 20 20 20
BT 2 100 1001 993.36 142.57 1001 993.36
GR 993.36 100 987.36 100.01 987.36 110.01 993.36 110.02 993.36 110.85
GR 987.36 110.86 987.36 120.86 993.36 120.87 993.36 121.70 987.36 121. 71
GR 987.36 131.71 993.36 131. 72 993.36 132.55 987.36 132.56 987.36 142.56
GR 993.36 142.57

X1 4.6 170 170 170 0.136
X2 1

I I I



I
I

Run Date: 30JUL92 Run Time: 6:46:23 HMVersion: 6.40 Data File: salt2.dat Page 2

I Ne .020 .020 .018

28 ft B/Width. 7 ft Deep, 2: 1 SS Then 3: 1 for 2 ft more.

X1 5.0 6 1006 1062 20 20 20

I GR 996.52 1000 994.52 1006 987.52 1020 987.52 1048 994.52 1062

GR 996.52 1068

I
X1 6.0 1000 1000 1000 0.800

X1 7.0 500 500 500 0.400

I X1 8.0 500 500 500 0.400

X1 9.0 500 500 500 0.400

I x1 10.0 500 500 500 0.400

X1 11.0 500 500 500 0.400

I QT 2 1237 1484

X1 39200 500 500 500 0.400

I
3-10X8 SIPHON AT BASEL! NE ROAD

X1 39490 290 290 290 .23

x3 10 999 999

I SC 3.013 .2 3 0 8 10 2310 9.1 993 990.95

X1 41300 2310 2310 2310 2.05

I
X2 2 1001 1003

X3 10 1003 1003

BT 2 1000 1003 1058 1003

8' BOTTOMWIDTH CHANNEL

I X1 41400 4 0 46 100 100 100

GR 1002.7 0 993.2 19 993.2 27 1002.7 46

I 3-10X8 BOX BENEATH S. MTN. FREEWAY
HEC2 SPECIAL CULVERT ROUTINE UNABLE TO CALCULATE LOSSES

HY8 USED TO CALCULATE LOSSES, HW ENTERED ON X5 CARD, SECT 42050

I X1 41700 330 330 330 0.7

X1 42050 500 500 500 .96

I X3 10 1010 1010

X5 2 1001.42 1002.06

I
X1 42500 4 0 42 450 450 450

GR 1006.2 0 995.75 17 995.75 25 1006.24 42

x1 42501 4 0 42 1 1 1

I GR 1006.2 0 997.74 17 997.74 25 1006.24 42

I
I

2.4Q



Run Date: 30JUL92 Run Time: 6:46:23 HMVersion: 6.40 Data File: salt2.dat Page 3

X1 43000 499 499 499 1.0

x1 44000 1000 1000 1000 2.0

X1 45000 1000 1000 1000 2.0

X1 45500 500 500 500 1.0

OT 2 1206 1447
3-10X8 BOX AT DOBBINS ROAD
HEC2 SPECIAL CULVERT ROUTINE UNABLE TO CALCULATE LOSSES
HY8 USED TO CALCULATE LOSSES, HW ENTERED ON X5 CARD, SECT 45895

X1 45675 175 175 175 .35

X1 45895 4 0 42 220 220 220
X5 2 1011.30 1011. 93
BT 2 0 1022 42 1022
GR 1013.0 0 1004.53 17 1004.53 25 1013.03 42

OT 2 1151 1381
X1 46000 lOS lOS lOS .20

X1 46500 500 500 500 0.98

Xl 47000 500 500 500 0.98
2-8X6 BOX AT DETENTION BASIN 8

X1 47080 80 80 80 .15
X3 10 1015 1015

SC 2.013 .2 3 0 6 8 80 9.1 1007 1006.84
X1 47160 80 80 80 .16
X2 2 1013 1023
X3 10 1023 1023
BT 2 0 1023 42 1023

NC .025
X1 47500 4 0 385 340 340 340

DETENTION AREA 8 SECTIO~S

GR 1018 0 1006.32 45 1006.32 335 1023 385

X1 48000 500 500 500 .5

X1 49000 1000 1000 1000 1.

X1 50000 1000 1000 1000 1.

OT 2 2380 2856
Xl 50900 900 900 900 0.9

7-10X6 AT ELLIOT ROAD
HEC2 SPECIAL CULVERT ROUTINE UNABLE TO CALCULATE LOSSES
HY8 USED TO CALCULATE LOSSES, HW ENTERED ON X5 CARD, SECT 51102

260



I
I

Run Date: 30JUL92 Run Time: 6:46:23 HMVersion: 6.40 Data File: salt2.dat Page 4

I Xl 50990 4 0 95 90 90 90

GR 1020 0 1009.82 10 1009.82 85 1020 95

I
NC .018

Xl 51102 4 0 74 112 112 112

X3 10 1020 1020

x5 2 1016.59 1018.61

I GR 1016.5 0 1010 13 1010 61 1016.5 74

48' BOTTOMWIDTH CHANNEL

I Xl 51500 398 398 398 0.6

xl 52000 500 500 500 .75

I aT 2 1718 2062
Xl 52900 900 900 900 1.35

CHANNEL TRANSITION TO 24' BOTTOMWIDTH

I Xl 53000 4 0 42 100 100 100

GR 1019.4 0 1012.85 13 1012.85 37 1019.35 50

I Xl 53400 400 400 400 0.60

Xl 53800 400 400 400 0.60

I STATION EQUATION

Xl 54000 200 200 200 0.29

I Xl 54450 712.28 712.28 712.28 1.07

aT 2 1369 1643

I CHANNEL TRANSITION TO 10' BOTTOMWIDTH CHANNEL, DEPTH =6.5'
SUPERCRITICAL FLOW IS PREDICTED FOR STA. 54550 TO 59500 - REFER TO
FLOWMASTER CALCULATIONS FOR CORRECT FLOW DEPTHS AND FROUDE NUMBERS.

I
Xl 54550 4 0 40 100 100 100

GR 1021.9 0 1015.89 13 1015.89 23 1021.89 36

Xl 55000 450 450 450 2.16

I Xl 55500 500 500 500 2.40

I xl 55600 4 0 36 100 100 100

GR 1026.9 0 1020.93 13 1020.93 23 1026.93 36

I
aT 2 1019 1223

CHANNEL TRANSITION TO 8' BOTTOMWIDTH, DEPTH =6.5'

Xl 56000 4 0 34 400 400 400

GR 1029.3 0 1022.84 13 1022.84 21 1029.34 34

I
I
I 2-6/



Run Date: 30JUL92 Run Time: 6:46:23 HMVersion: 6.40 Data File: salt2.dat Page 5

X1 56500 500 500 500 2.39

X1 57000 500 500 500 2.39

X1 57490 490 490 490 2.35
4-10X6 BOX AT ESTRELLA DR.
HEC2 SPECIAL CULVERT ROUTINE UNABLE TO CALCULATE LOSSES
HY8 USED TO CALCULATE LOSSES, H~ ENTERED ON X5 CARO, SECT 57660

X1 57665 4 0 41 175 175 175
X5 2 1035.99 1036.34
GR 1036.8 0 1030.8 1 1030.8 40 1036.8 41

CHANNEL TRANSITION TO 10' BOTTOM~IDTH, DEPTH =6.5'

X1 57700 4 0 36 35 35 35
GR 1037.4 0 1030.90 13 1030.90 23 1037.40 36

X1 58000 300 300 300 0.75

X1 58500 500 500 500 1.25

X1 59000 500 500 500 1.25

QT 2 765 918
X1 59500 500 500 500 1.25

X1 60000 500 500 500 1.25
2-8X6 BOX AT 51ST AVENUE

QT 2 224 269
X1 60300 300 300 300 0.80

X3 10 1048 1048

SC 2.013 .2 3 0 6 8 230 9.1 1038.08 1037.45
X1 60530 230 230 230 .63

X2 2 1044.08 1050

x3 10 1050 1050
BT 2 0 1050 31 1050

8' BOTTOM~IDTH CHANNEL, DEPTH =6'

X1 60700 4 0 20 170 170 170

GR 1044.5 0 1038.50 12 1038.50 20 1044.50 28

X1 60730 30 30 30 .08

DROP STRUCTURE

X1 60731 4.48

I r r



Data File: salt2.dat
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Xl

Xl

Xl

Run Date: 30JUL92

61000

61500

61640

Run Time: 6:46:23 HMVersion: 6.40

269

570

150

269

570

150

269

570

150

.67

1.425

.375

Page 6



Run Date: 3DJUL92 Run Time: 6:46:23 HMVersion: 6.40 Data Fi le: salt2.dat Page 7

SECNO DEPTH CIJSEL CRIIJS Io/SELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIo/A R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR Io/TN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPIo/ID ENDST

*PROF

CCHV= .100 CEHV= .300
*SECNO 1.000

1.000 5.60 990.10 .00 990.00 990.67 .57 .00 .00 991.50
1331.0 .0 1331.0 .0 .0 219.5 .0 .0 .0 991.50

.00 .00 6.06 .00 .000 .018 .000 .000 984.50 1008.80
.000812 O. O. o. 0 0 3 .00 50.40 1059.20

*SECNO 2.000
2.000 5.61 990.64 .00 .00 991.21 .57 .54 .00 992.04

1331.0 .0 1331. a .0 .0 219.9 .0 3.4 .8 992.04
.03 .00 6.05 .00 .000 .018 .000 .000 985.04 1008.78

.000807 670. 670. 670. 0 0 0 .00 50.43 1059.22

*SECNO 3.000
3.000 5.62 991.55 .00 .00 992.11 .57 .90 .00 992.93

1331.0 .0 1331.0 .0 .0 220.5 .0 9.0 2.1 992.93
.08 .00 6.04 .00 .000 .018 .000 .000 985.93 1008.76

.000801 1120. 1120. 1120. 0 0 0 .00 50.48 1059.24

*SECNO 4.000
4.000 5.62 992.97 .00 .00 993.53 .56 1.42 .00 994.35

1331.0 .0 1331. 0 .0 .0 220.8 .0 18.0 4.1 994.35
.16 .00 6.03 .00 .000 .018 .000 .000 987.35 1008.75

.000799 1770. 1770. 1770. 0 0 0 .00 50.50 1059.25

*SECNO 4.500

3265 DIVIDED FLOII

3370 NORMAL BR lOGE, NRD= 2 MIN ELTRO= 1001.00 MAX ELLC= 993.36

4.500 5.66 993.02 .00 .00 993.55 .54 .02 .00 993.36
1331. 0 .0 1331. 0 .0 .0 226.6 .0 18.1 4.1 993.36

.16 .00 5.87 .00 .000 .018 .000 .000 987.36 100.00
. 001376 20. 20 . 20. 2 0 0 .00 40.08 142.57

2:=;4

t I I I



I
I Run Date: 30JUl92 Run Time: 6:46:23 HMVersion: 6.40 Data Fi le: salt2.dat Page 8

I
SECNO DEPTH CIiSEl CRIIiS IISElK EG HV HL OLOSS L-BANK ELEV

Q QlOB QCH QROB ALOB ACH AROB VOL TIIA R-BANK ELEV

TIME VLOB VCH VROB XNl XNCH XNR \/TN ELMIN SSTA

SLOPE XlOBl XlCH XlOBR ITRIAl IDC lCOIH CORAR TOPIiID ENDST

I
*SECNO 4.600

I 3265 DIVIDED FlOIi

I 3370 NORMAL BRIDGE, NRD= 2 MIN ELTRD= 1001.00 MAX ELLC= 993.50

4.600 5.77 993.27 .00 .00 993.78 .51 .23 .00 993.50

I
1331.0 .0 1331.0 .0 .0 231.2 .0 19.0 4.3 993.50

.17 .00 5.76 .00 .000 .018 .000 .000 987.50 100.00

.001305 170. 170. 170. 2 0 0 .00 40.08 142.57

I *SECNO 5.000
5.000 5.76 993.28 .00 .00 993.81 .53 .02 .00 994.52

I
1331.0 .0 1331.0 .0 .0 228.1 .0 19.1 4.3 994.52

.17 .00 5.84 .00 .000 .018 .000 .000 987.52 1008.46

.000728 20. 20. 20. 1 0 a .00 51.07 1059.54

I *SECNO 6.000
6.000 5.69 994.01 .00 .00 994.56 .55 .75 .01 995.32

I
1331.0 .0 1331.0 .0 .0 223.9 .0 24.3 5.5 995.32

.22 .00 5.95 .00 .000 .018 .000 .000 988.32 1008.63

.000768 1000. 1000. 1000. 2 a 0 .00 50.74 1059.37

I *SECNO 7.000
7.000 5.68 994.40 .00 .00 994.95 .55 .39 .00 995.72

I 1331.0 .0 1331.0 .0 .0 222.9 .0 26.9 6.1 995.72

.24 .00 5.97 .00 .000 .018 .000 .000 988.72 1008.67

.000777 500. 500. 500. 0 0 0 .00 50.67 1059.33

I *SECNO 8.000
8.000 5.66 994.78 .00 .00 995.34 .55 .39 .00 996.12

I 1331.0 .0 1331.0 .0 .0 222.6 .0 29.4 6.7 996.12

.27 .00 5.98 .00 .000 .018 .000 .000 989.12 1008.68

.000780 500. 500. 500. 0 0 0 .00 50.65 1059.32

I *SECNO 9.000
9.000 5.65 995.17 .00 .00 995.73 .56 .39 .00 996.52

I 1331.0 .0 1331. 0 .0 .0 222.2 .0 32.0 7.2 996.52

.29 .00 5.99 .00 .000 .018 .000 .000 989.52 1008.69

.000784 500. 500. 500. 0 a 0 .00 50.61 1059.31

I
I z?6



Run Date: 3DJUL92 Run Time: 6:46:23 HMVersion: 6.40 Data File: salt2.dat Page 9

SECNO DEPTH CIISEL CRIIiS IISELK EG HV HL OLOSS L-BANK ELEV
0 OLOB QCH QROB ALOB ACH AROB VOL TIIA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR IJTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPIJID ENDST

*SECNO 10.000
10.000 5.64 995.57 .00 .00 996.12 .56 .39 .00 996.92
1331.0 .0 1331.0 .0 .0 221.8 .0 34.5 7.8 996.92

.31 .00 6.00 .00 .000 .018 .000 .000 989.92 1008.71
.000789 500. 500. 500. 0 0 0 .00 50.58 1059.29

*SECNO 11.000
11.000 5.64 995.96 .00 .00 996.52 .56 .40 .00 997.32
1331.0 .0 1331.0 .0 .0 221.4 .0 37.1 8.4 997.32

.34 .00 6.01 .00 .000 .018 .000 .000 990.32 1008.72
.000792 500. 500. 500. 0 0 0 .00 50.55 1059.28

*SECNO 39200.000
39200.000 5.70 996.42 .00 .00 996.89 .47 .36 .01 997.72

1237.0 .0 1237.0 .0 .0 224.5 .0 39.6 9.0 997.72
.36 .00 5.51 .00 .000 .018 .000 .000 990.72 1008.60

.000658 500. 500. 500. 2 0 0 .00 50.80 1059.40

*SECNO 39490.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 999.00 ELREA= 999.00

39490.000 5.66 996.61 .00 .00 997.09 .48 .19 .00 997.95
1237.0 .0 1237.0 .0 .0 222.3 .0 41.1 9.3 997.95

.38 .00 5.56 .00 .000 .018 .000 .000 990.95 1008.69
.000676 290 . 290. 290. 2 0 0 .00 50.62 1059.31

SPECIAL CULVERT

SC CUNO
3

CUNV
.013

ENTLC
.20

COFQ

3.00
RDLEN

.00
RISE
8.00

SPAN
10.00

CULVLN
2310.00

CHRT
9

SCL
1

ELCHU
993.00

ELCHO
990.95

CHART 9 - BOX CULVERT IIITH FLARED IIINGIiALL AND INLET TOP EDGE BEVEL
SCALE 1· lilNGliALL FLARED 45 DEGREES; INLET TOP EDGE = 0.0430

'SECNO 41300.000

SPECIAL CULVERT OUTLET CONTROL
EGIC = 999.088 EGOC = 999.892 PCliSE=

I I

996.606 ELTRD= 1003.000



I
I

Run Date: 30JUL92 Run Time: 6:46:23 HMVersion: 6.40 Data File: salt2.dat Page 10

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

I
SPECIAL CULVERT

I EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN

999.09 999.89 2.81 O. 1237. 4.579 240.0 1003.00 O.

I
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1003.00 ELREA= 1003.00

I 41300.000 6.57 999.57 .00 .00 999.89 .33 2.81 .00 1000.00

1237.0 .0 1237.0 .0 .0 270.2 .0 54.2 12.1 1000.00

.52 .00 4.58 .00 .000 .018 .000 .000 993.00 1006.86

I .000390 2310. 2310. 2310. 2 0 0 .00 54.27 1061.14

I
*SECNO 41400.000

3301 HV CHANGED MORE THAN HVINS

I 3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

I
41400.000 5.80 999.00 999.00 .00 1000.84 1.84 .09 .46 1002.70

1237.0 .0 1237.0 .0 .0 113.6 .0 54.6 12.2 1002.70

.52 .00 10.89 .00 .000 .018 .000 .000 993.20 7.41

. 003476 100 . 100. 100. 20 11 0 .00 31.19 38.59

I
*SECNO 41700.000

I 3301 HV CHANGED MORE THAN HVINS

41700.000 6.65 1000.55 .00 .00 1001.74 1.18 .83 .07 1003.40

I 1237.0 .0 1237.0 .0 .0 141.8 .0 55.6 12.4 1003.40

.53 .00 8.73 .00 .000 .018 .000 .000 993.90 5.69

.001915 330. 330. 330. 3 0 0 .00 34.61 40.31

I
*SECNO 42050.000

I
WATER EL=X5 CARD= 1001.420

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1010.00 ELREA= 1010.00

I
I
I z.',i;7



Run Date: 30JUL92 Run Time: 6:46:23 HMVersion: 6.40 Data File: salt2.dat Page 11

SECNO DEPTH CIISEL CRIIiS IISELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

42050.000 6.56 1001.42 .00 .00 1002.66 1.24 .99 .02 1004.36
1237.0 .0 1237.0 .0 .0 138.5 .0 57.2 12.8 1004.36

.55 .00 8.93 .00 .000 .018 .000 .000 994.86 5.88
.002036 500. 500. 500. 0 0 0 .00 34.24 40.12

*SECNO 42500.000
42500.000 6.43 1002.18 .00 .00 1003.87 1.69 1.08 .14 1006.20

1237.0 .0 1237.0 .0 .0 118.6 .0 58.5 13.2 1006.24
.56 .00 10.43 .00 .000 .018 .000 .000 995.75 6.54

. 002845 450 • 450. 450. 2 0 0 .00 28.88 35.42

*SECNO 42501.000
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
42501.000 5.79 1003.53 1003.53 .00 1005.37 1.85 .00 .05 1006.20

1237.0 .0 1237.0 .0 .0 113.4 .0 58.5 13.2 1006.24
.56 .00 10.91 .00 .000 .018 .000 .000 997.74 5.37

.003494 1. 1. 1. 20 11 0 .00 31.20 36.57

*SECNO 43000.000

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRAT 10 = 1.42

43000.000 6.80 1005.54 .00 .00 1006.64 1.09 1.19 .08 1007.20
1237.0 .0 1237.0 .0 .0 147.4 .0 60.0 13.5 1007.24

.57 .00 8.39 .00 .000 .018 .000 .000 998.74 3.32
. 001726 499 . 499. 499. 2 0 0 .00 35.30 38.62

*SECNO 44000.000
44000.000 6.57 1007.31 .00 .00 1008.54 1.23 1.86 .04 1009.20

1237.0 .0 1237.0 .0 .0 139.2 .0 63.3 14.3 1009.24
.60 .00 8.89 .00 .000 .018 .000 .000 1000.74 3.79

. 002012 1000. 1000. 1000 . 3 0 0 .00 34.35 38.15

I I I
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I
SECNO DEPTH CIISEL CRIIIS IISELK EG HV HL OLOSS L-BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TIIA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR IITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPIIID ENDST

I
*SECNO 45000.000

I
45000.000 6.58 1009.32 .00 .00 1010.54 1.22 2.01 .00 1011.20

1237.0 .0 1237.0 .0 .0 139.5 .0 66.5 15.1 1011.24

.64 .00 8.87 .00 .000 .018 .000 .000 1002.74 3.77

. 002001 1000 . 1000. 1000. 2 0 0 .00 34.39 38.16

I
*SECNO 45500.000

I
45500.000 6.59 1010.33 .00 .00 1011.54 1.22 1.00 .00 1012.20

1237.0 .0 1237.0 .0 .0 139.7 .0 68.1 15.5 1012.24

.65 .00 8.86 .00 .000 .018 .000 .000 1003.74 3.76

.001994 500. 500. 500. 0 0 0 .00 34.41 38.17

I
*SECNO 45675.000

I
45675.000 6.70 1010.79 .00 .00 1011.88 1.10 .33 .01 1012.55

1206.0 .0 1206.0 .0 .0 143.6 .0 68.7 15.7 1012.59

.66 .00 8.40 .00 .000 .018 .000 .000 1004.09 3.54

•001760 175 . 175. 175. 2 0 0 .00 34.86 38.40

I
*SECNO 45895.000

I IIATER EL=X5 CARD= 1011.300

45895.000 6.77 1011.30 .00 .00 1012.36 1.06 .38 .00 1013.00

1206.0 .0 1206.0 .0 .0 146.0 .0 69.4 15.8 1013.03

I
.67 .00 8.26 .00 .000 .018 .000 .000 1004.53 3.41

. 001683 220 • 220. 220. 0 0 0 .00 35.13 38.54

I *SECNO 46000.000
46000.000 6.90 1011.63 .00 .00 1012.54 .91 .16 .02 1013.20

1151.0 .0 1151.0 .0 .0 150.7 .0 69.8 15.9 1013.23

I
.67 .00 7.64 .00 .000 .018 .000 .000 1004.73 3.15

.001408 105 . 105. 105. 2 0 0 .00 35.66 38.81

I *SECNO 46500.000
46500.000 6.59 1012.30 .00 .00 1013.36 1.05 .78 .04 1014.18

1151.0 .0 1151.0 .0 .0 139.9 .0 71.4 16.3 1014.21

I
.69 .00 8.23 .00 .000 .018 .000 .000 1005.71 3.76

.001718 500. 500. 500. 2 0 0 .00 34.43 38.19

I
I
I 25~



Run Date: 3DJUL92 Run Time: 6:46:23 HMVersion: 6.40 Data File: salt2.dat Page 13

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

0 OLOB OCH OROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 47000.000
47000.000 6.46 1013.15 .00 .00 1014.27 1.12 .90 .02 1015.16

1151.0 .0 1151.0 .0 .0 135.4 .0 73.0 16.7 1015.19
.70 .00 8.50 .00 .000 .018 .000 .000 1006.69 4.03

.001877 500. 500. 500. 2 0 0 .00 33.90 37.92

*SECNO 47080.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1015.00 ELREA= 1015.00

47080.000 6.46 1013.30 .00 .00 1014.43 1.13 .15 .00 1015.31
1151.0 .0 1151.0 .0 .0 135.2 .0 73.3 16.8 1015.34

.70 .00 8.52 .00 .000 .018 .000 .000 1006.84 4.04
.001885 80. 80. 80. 0 0 0 .00 33.87 37.91

SPECIAL CULVERT

SC CUNO
2

CUNV
.013

ENTLC
.20

COFO
3.00

ROLEN
.00

RISE
6.00

SPAN
8.00

CULVLN
80.00

CHRT
9

SCL
1

ELCHU
1007.00

ELCHO
1006.84

CHART 9 - BOX CULVERT wiTH FLARED WINGWALL AND INLET TOP EDGE BEVEL
SCALE 1 WINGWALL FLARED 45 DEGREES; INLET TOP EDGE = 0.0430

*SECNO 47160.000

SPECIAL CULVERT OUTLET CONTROL
EGIC = 1016.236 EGOC = 1016.408 PCWSE= 1013.300 ELTRD= 1023.000

3280 CROSS SECTION 47160.00 EXTENDED

3301 HV CHANGED MORE THAN HVINS

.57 FEET

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.16

SPECIAL CULVERT

EGIC
1016.24

EGOC
1016.41

H4
1.98

OWEIR
O.

QCULV
1151.

VCH
4.890

ACULV
96.0

ELTRD
1023.00

WEIRLN
O.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

I I I

1023.00 ELREA=

Z&o

1023.00



I
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Run Date: 30JUL92 Run Time: 6:46:23 HMVersion: 6.40 Data File: salt2.dat Page 14

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

I 47160.000 9.04 1016.04 .00 .00 1016.41 .37 1.98 .00 1015.47

1151.0 .0 1151.0 .0 .0 235.4 .0 73.6 16.9 1015.50

I .71 .00 4.89 .00 .000 .018 .000 .000 1007.00 .00

. 000404 80. 80 . 80. 2 0 0 .00 42.00 42.00

I *SECNO 47500.000

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 14.82

I 47500.000 10.13 1016.45 .00 .00 1016.45 .00 .00 .04 1018.00

1151.0 .0 1151.0 .0 .0 3283.9 .0 87.3 18.4 1023.00

I .98 .00 .35 .00 .000 .025 .000 .000 1006.32 6.03

.000002 340. 340 . 340. 1 0 0 .00 359.29 365.32

I *SECNO 48000.000
48000.000 9.63 1016.45 .00 .00 1016.45 .00 .00 .00 1018.50

1151.0 .0 1151.0 .0 .0 3108.9 .0 124.0 22.5 1023.50

I 1.35 .00 .37 .00 .000 .025 .000 .000 1006.82 7.91

. 000002 500 • 500. 500. 2 0 0 .00 355.94 363.85

I *SECNO 49000.000
49000.000 8.63 1016.45 .00 .00 1016.45 .00 .00 .00 1019.50

1151.0 .0 1151.0 .0 .0 2757.1 .0 191.3 30.6 1024.50

I 2.02 .00 .42 .00 .000 .025 .000 .000 1007.82 11.76

.000003 1000. 1000. 1000. 0 0 0 .00 349.10 360.86

I *SECNO 50000.000
50000.000 7.63 1016.45 .00 .00 1016.45 .00 .00 .00 1020.50

1151.0 .0 1151.0 .0 .0 2412.4 .0 250.7 38.6 1025.50

I 2.60 .00 .48 .00 .000 .025 .000 .000 1008.82 15.60

.000005 1000. 1000. 1000. 0 0 0 .00 342.27 357.87

I *SECNO 50900.000
50900.000 6.73 1016.45 .00 .00 1016.47 .02 .01 .00 1021.40

I
2380.0 .0 2380.0 .0 .0 2108.5 .0 297.4 45.6 1026.40

2.82 .00 1.13 .00 .000 .025 .000 .000 1009.72 19.05

.000031 900 . 900. 900. 0 0 0 .00 336.14 355.19

I
I
I Z/;/



Run Date: 30JUL92 Run Time: 6:46:23 HMVersion: 6.40 Data File: salt2.dat Page 15

SECNO DEPTH CIISEL CRIIiS IISELK EG HV HL OLOSS L-BANK HEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIo/A R-BANK HEV
TIME VLOB VCH VROB XNL XNCH XNR Io/TN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPIo/ID ENDST

*SECNO 50990.000

3302 IIARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .23

50990.000 6.43 1016.25 .00 .00 1016.57 .32 .01 .09 1020.00
2380.0 .0 2380.0 .0 .0 522.8 .0 300.1 46.0 1020.00

2.83 .00 4.55 .00 .000 .025 .000 .000 1009.82 3.68
.000587 90 . 90. 90. 2 0 0 .00 87.63 91.32

*SECNO 51102.000
IIATER EL=X5 CARD= 1016.590

3280 CROSS SECTION 51102.00 EXTENDED .09 FEET

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1020.00 ELREA= 1020.00

51102.000 6.59 1016.59 .00 .00 1017.13 .54 .06 .07 1016.50
2380.0 .0 2380.0 .0 .0 403.2 .0 301.3 46.2 1016.50

2.83 .00 5.90 .00 .000 .018 .000 .000 1010.00 .00
.000564 112. 112. 112. 0 0 0 .00 74.00 74.00

*SECNO 51500.000
51500.000 6.18 1016.78 .00 .00 1017.41 .63 .25 .03 1017.10

2380.0 .0 2380.0 .0 .0 372.8 .0 304.8 46.9 1017.10
2.85 .00 6.38 .00 .000 .018 .000 .000 1010.60 .65

.000713 398. 398. 398. 2 0 0 .00 72.71 73.35

*SECNO 52000.000
52000.000 5.75 1017.10 .00 .00 1017.85 .75 .40 .04 1017.85

2380.0 .0 2380.0 .0 .0 341.9 .0 308.9 47.7 1017.85
2.87 .00 6.96 .00 .000 .018 .000 .000 1011.35 1.51

.000919 500. 500. 500. 0 0 0 .00 70.99 72.49

*SECNO 52900.000
52900.000 5.41 1018.11 .00 .00 1018.56 .45 .68 .03 1019.20

1718.0 .0 1718.0 .0 .0 318.1 .0 315.8 49.2 1019.20
2.92 .00 5.40 .00 .000 .018 .000 .000 1012.70 2.18

.000593 900. 900. 900. 2 0 0 .00 69.63 71.82

I I I
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SECNO DEPTH CIISEL CRIIIS IISELK EG HV HL OLOSS L-BANK ELEV

I 0 OLOB OCH OROB ALOB ACH AROB VOL TIIA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR IITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPIIID ENDST

I
*SECNO 53000.000

I 3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED IISEL,CIISEL

I 3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
53000.000 4.77 1017.62 1017.62 .00 1019.52 1.90 .11 .43 1019.40

I
1718.0 .0 1563.3 154.7 .0 137.2 22.8 316.3 49.3 1012.85

2.92 .00 11.39 6.79 .000 .018 .020 .000 1012.85 3.52

.003035 100. 100. 100. 20 11 0 .00 43.02 46.55

I *SECNO 53400.000

I
3301 HV CHANGED MORE THAN HVINS

3302 IIARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.44

I,
53400.000 5.83 1019.28 .00 .00 1020.41 1.13 .81 .08 1020.00

1718.0 .0 1535.4 182.6 .0 173.6 34.0 318.0 49.7 1013.45

I
2.93 .00 8.84 5.37 .000 .018 .020 .000 1013.45 1.43

.001458 400. 400. 400. 3 0 0 .00 47.23 48.66

I *SECNO 53800.000
53800.000 5.81 1019.86 .00 .00 1021.00 1.14 .59 .00 1020.60

1718.0 .0 1535.7 182.3 .0 173.2 33.8 319.9 50.1 1014.05

I 2.95 .00 8.87 5.39 .000 .018 .020 .000 1014.05 1.46

.001470 400 • 400. 400. 2 0 0 .00 47.18 48.63

I *SECNO 54000.000

54000.000 5.81 1020.15 .00 .00 1021.30 1.14 .29 .00 1020.89

1718.0 .0 1535.8 182.2 .0 173.1 33.8 320.9 50.4 1014.34

I 2.95 .00 8.87 5.39 .000 .018 .020 .000 1014.34 1.46

. 001472 200 • 200. 200. 0 0 0 .00 47.17 48.63

I *SECNO 54450.000
54450.000 5.79 1021.20 .00 .00 1022.35 1.15 1.06 .00 1021.96

1718.0 .0 1536.3 181.7 .0 172.3 33.6 324.2 51.1 1015.41

I 2.98 .00 8.92 5.41 .000 .018 .020 .000 1015.41 1.50

. 001493 712 • 712. 712. 0 0 0 .00 47.08 48.58

I
I ZI/3



Run Date: 30JUL92 Run Time: 6:46:23 HMVersion: 6.40 Data Fi Ie: salt2.dat Page 17

SECNO DEPTH CIISEL CRIIiS IISELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIIA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR IITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPIIID ENDST

*SECNO 54550.000

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED IISEL,CIISEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
54550.000 5.66 1021.55 1021.55 .00 1023.38 1.84 .21 .21 1021.90

1369.0 .0 1369.0 .0 .0 125.8 .0 324.6 51.2 1021.89
2.98 .00 10.88 .00 .000 .018 .000 .000 1015.89 .76

.003392 100. 100. 100. 20 8 0 .00 34.49 35.26

*SECNO 55000.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
55000.000 5.65 1023.70 1023.70 .00 1025.54 1.84 1.53 .00 1024.06

1369.0 .0 1369.0 .0 .0 125.7 .0 325.9 51.6 1024.05
2.99 .00 10.89 .00 .000 .018 .000 .000 1018.05 .77

.003403 450. 450. 450. 3 5 0 .00 34.47 35.25

*SECNO 55500.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
55500.000 5.65 1026.10 1026.10 .00 1027.94 1.84 1.70 .00 1026.46

1369.0 .0 1369.0 .0 .0 125.7 .0 327.4 52.0 1026.45
3.00 .00 10.89 .00 .000 .018 .000 .000 1020.45 .77

.003400 500 • 500. 500. 3 5 0 .00 34.48 35.25

*SECNO 55600.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
55600.000 5.65 1026.58 1026.58 .00 1028.42 1.84 .34 .00 1026.90

1369.0 .0 1369.0 .0 .0 125.8 .0 327.6 52.0 1026.93

3.00 .00 10.88 .00 .000 .018 .000 .000 1020.93 .70
.003400 100. 100. 100. 3 5 0 .00 34.54 35.24

*SECNO 56000.000
56000.000 5.33 1028.17 1028.09 .00 1029.79 1.62 1.35 .02 1029.30

1019.0 .0 1019.0 .0 .0 99.6 .0 328.7 52.3 1029.34

3.02 .00 10.23 .00 .000 .018 .000 .000 1022.84 2.27

. 003360 400 . 400. 400. 5 11 0 .00 29.39 31.66

I I I
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ElEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

I
*SECNO 56500.000

I
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
56500.000 5.24 1030.47 1030.47 .00 1032.18 1.72 1.74 .03 1031.69

1019.0 .0 1019.0 .0 .0 96.9 .0 329.8 52.7 1031.73

I 3.03 .00 10.52 .00 .000 .018 .000 .000 1025.23 2.46

.003624 500. 500 . 500. 2 5 0 .00 29.01 31.47

I *SECNO 57000.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

I 57000.000 5.26 1032.88 1032.88 .00 1034.57 1.69 1.79 .00 1034.08

1019.0 .0 1019.0 .0 .0 97.6 .0 330.9 53.0 1034.12

3.04 .00 10.44 .00 .000 .018 .000 .000 1027.62 2.41

I
. 003554 500 • 500. 500. 2 5 0 .00 29.11 31.52

*SECNO 57490.000

I 7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
57490.000 5.25 1035.22 1035.22 .00 1036.92 1. 70 1.75 .00 1036.43

I
1019.0 .0 1019.0 .0 .0 97.4 .0 332.0 53.3 1036.47

3.06 .00 10.46 .00 .000 .018 .000 .000 1029.97 2.43

.003569 490. 490. 490. 2 5 0 .00 29.08 31.51

I *SECNO 57665.000
WATER EL=X5 CARD= 1035.990

I 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.60

I
57665.000 5.19 1035.99 .00 .00 1036.37 .38 .19 .13 1036.80

1019.0 .0 1019.0 .0 .0 206.9 .0 332.6 53.5 1036.80

3.07 .00 4.93 .00 .000 .018 .000 .000 1030.80 .14

.000529 175. 175. 175. 0 0 0 .00 40.73 40.86

I
*SECNO 57700.000

I 3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL

I
I
I Z~S
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SECNO DEPTH CIISEL CRIIiS IISELK EG HV HL OLOSS L-BANK ELEV

0 OLOB QCH QROB ALOB ACH AROB VOL TIIA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR IITN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPIiID ENDST

3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
57700.000 4.96 1035.86 1035.86 .00 1037.51 1.65 .04 .38 1037.40

1019.0 .0 1019.0 .0 .0 98.8 .0 332.7 53.5 1037.40
3.07 .00 10.32 .00 .000 .018 .000 .000 1030.90 3.08

.003502 35. 35 • 35. 20 8 0 .00 29.83 32.92

*SECNO 58000.000
58000.000 5.56 1037.21 .00 .00 1038.38 1.17 .82 .05 1038.15

1019.0 .0 1019.0 .0 .0 117.4 .0 333.5 53.7 1038.15
3.08 .00 8.68 .00 .000 .018 .000 .000 1031.65 1.88

.002191 300. 300. 300. 3 0 0 .00 32.23 34.12

*SECNO 58500.000
58500.000 5.40 1038.30 .00 .00 1039.58 1.28 1.16 .03 1039.40

1019.0 .0 1019.0 .0 .0 112.2 .0 334.8 54.1 1039.40
3.09 .00 9.08 .00 .000 .018 .000 .000 1032.90 2.21

.002476 500. 500. 500. 3 0 0 .00 31.59 33.79

*SECNO 59000.000
59000.000 5.38 1039.53 .00 .00 1040.82 1.29 1.24 .00 1040.65

1019.0 .0 1019.0 .0 .0 111.8 .0 336.1 54.4 1040.65
3.11 .00 9.12 .00 .000 .018 .000 .000 1034.15 2.23

.002501 500. 500. 500. 2 0 0 .00 31.53 33.77

*SECNO 59500.000

3301 HV CHANGED MORE THAN HVINS

59500.000 5.73 1041.13 .00 .00 1041.73 .60 .84 .07 1041.90

765.0 .0 765.0 .0 .0 123.1 .0 337.4 54.8 1041.90

3.13 .00 6.21 .00 .000 .018 .000 .000 1035.40 1.53
. 001084 500 . 500. 500. 2 0 0 .00 32.94 34.47

*SECNO 60000.000

60000.000 4.96 1041.61 .00 .00 1042.54 .92 .71 .10 1043.15

765.0 .0 765.0 .0 .0 99.2 .0 338.7 55.2 1043.15

3.15 .00 7.71 .00 .000 .018 .000 .000 1036.65 3.06

. 001951 500. 500 . 500. 2 0 0 .00 29.89 32.94

I I
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*SECNO 60300.000

I
I

SECNO
Q

TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

CIISEL
QCH

VCH
XLCH

CRIIiS
QROB

VROB
XLOBR

IISELK
ALOB
XNL
!TRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
IITN
CORAR

OLOSS
TIIA
ELMIN
TOPIiID

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

I 3301 HV CHANGED MORE THAN HVINS

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1048.00 ELREA=I
I

60300.000
224.0
3.19

.000127

5.32
.0

.00
300 .

1042.77
224.0
2.04
300.

.00
.0

.00
300.

.00 1042.84
.0 109.9

.000 .018
2 0

.06
.0

.000
o

1048.00

.21
339.4

.000
.00

.09
55.4

1037.45
31.29

1043.95
1043.95

2.36
33.64

SPECIAL CULVERT
I
I SC CUNO

2

CUNV
.013

ENTLC
.20

COFQ
3.00

ROLEN
.00

RISE
6.00

SPAN
8.00

CULVLN
230.00

CHRT
9

SCL
1

ELCHU
1038.08

ELCHO
1037.45

I CHART 9
SCALE 1

BOX CULVERT IIITH FLARED IIINGIiALL AND INLET TOP EDGE BEVEL
IIINGIiALL FLARED 45 DEGREES; INLET TOP EDGE = 0.0430

I
I

*SECNO 60530.000

SPECIAL CULVERT OUTLET CONTROL
EGIC = 1041.042 EGOC = 1042.954 PCIISE= 1042.772 ELTRD= 1050.000

SPECIAL CULVERT

I EGIC
1041.04

EGOC
1042.95

H4
.12

QIIEIR

o.
QCULV

224.
VCH

2.392
ACULV

96.0
ELTRD

1050.00

IIEIRLN
o.

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1050.00 ELREA= 1050.00

I
I

60530.000
224.0
3.21

.000196

4.79
.0

.00
230.

1042.87
224.0
2.39
230.

.00
.0

.00
230.

.00
.0

.000
2

1042.95
93.6
.018

o

.09
.0

.000
o

.12
340.0

.000
.00

.00
55.5

1038.08
29.14

1044.58
1044.58

3.43
32.57

I
*SECNO 60700.000

3302 IIARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .66

I
I

60700.000
224.0
3.23

.000446

4.34

.0
.00

170.

1042.84

195.5
3.65
170.

.00

28.5
2.27
170.

.00
.0

.000
2

1043.03
53.6
.018

o

.19

12.6
.020

o

.05

340.3
.000
.00

.03
55.7

1038.50
22.47

1044.50
1038.50

3.32
25.79
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SECNO DEPTH CIISEL CRIIIS IISELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR IHN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 60730.000
60730.000 4.27 1042.85 .00 .00 1043.05 .20 .01 .00 1044.58

224.0 .0 195.8 28.2 .0 52.4 12.2 340.3 55.7 1038.58
3.23 .00 3.74 2.32 .000 .018 .020 .000 1038.58 3.46

.000476 30. 30. 30. 0 0 0 .00 22.24 25.70

*SECNO 60731.000

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
60731.000 2.46 1045.52 1045.52 .00 1046.45 .93 .00 .22 1049.06

224.0 .0 205.3 18.7 .0 25.8 4.0 340.3 55.7 1043.06
3.23 .00 7.96 4.61 .000 .018 .020 .000 1043.06 7.07

.003927 1. 1. 1. 20 11 0 .00 16.22 23.29

*SECNO 61000.000
61000.000 2.92 1046.65 .00 .00 1047.24 .59 .75 .03 1049.73

224.0 .0 202.7 21.3 .0 31.9 5.7 340.5 55.8 1043.73
3.24 .00 6.36 3.76 .000 .018 .020 .000 1043.73 6.16

.002079 269. 269. 269. 2 0 0 .00 17.73 23.89

*SECNO 61500.000
61500.000 2.75 1047.90 .00 .00 1048.60 .70 1.33 .03 1051.16

224.0 .0 203.6 20.4 .0 29.5 5.0 341.0 56.0 1045.16
3.27 .00 6.90 4.05 .000 .018 .020 .000 1045.16 6.51

.002623 570. 570. 570. 3 0 0 .00 17.15 23.66

*SECNO 61640.000
61640.000 2.78 1048.31 .00 .00 1048.99 .68 .39 .00 1051.53

224.0 .0 203.5 20.5 .0 29.8 5.1 341.1 56.1 1045.53
3.27 .00 6.82 4.01 .000 .018 .020 .000 1045.53 6.46

.002539 150. 150. 150. 2 0 0 .00 17.23 23.69

II
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I
T1
T2
13

PRICE PHASE II 00173 039 044
LINED NE~ CHANNEL RUN FROM BASELINE RD. TO SALT RIVER
1.2x100yr PROFILE 10-YEAR TW =989.0

I J1 ICHECK INQ

3

I J2 NPROF IPLOT

15

I
I
I
I
I
I
I
I
I
I
I
I
I
I

NINV

PRFVS

-1

IDIR

XSECV

STRT

.0008

XSECH

METRIC

FN

HVINS

ALLDC

Q

IBW

WSEL

991.0

CHNIM

FQ

!TRACE
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWIO ENDST

*PROF 2

CCHV= .100 CEHV= .300
*SECNO 1.000

1.000 6.21 990.71 .00 991.00 991.34 .63 .00 .00 991.50
1597.0 .0 1597.0 .0 .0 251.2 .0 .0 .0 991.50

.00 .00 6.36 .00 .000 .018 .000 .000 984.50 1007.57
.000797 o. o. o. 0 0 4 .00 52.86 1060.43

*SECNO 2.000
2.000 6.21 991.25 .00 .00 991.88 .63 .53 .00 992.04

1597.0 .0 1597.0 .0 .0 251.1 .0 3.9 .8 992.04
.03 .00 6.36 .00 .000 .018 .000 .000 985.04 1007.57

.000798 670. 670. 670. 0 0 0 .00 52.85 1060.43

*SECNO 3.000
3.000 6.21 992.14 .00 .00 992.77 .63 .89 .00 992.93

1597.0 .0 1597.0 .0 .0 251.0 .0 10.3 2.2 992.93
.08 .00 6.36 .00 .000 .018 .000 .000 985.93 1007.58

.000799 1120. 1120. 1120. 0 0 0 .00 52.84 1060.42

*SECNO 4.000
4.000 6.21 993.56 .00 .00 994.19 .63 1.42 .00 994.35

1597.0 .0 1597.0 .0 .0 250.9 .0 20.5 4.3 994.35
.16 .00 6.36 .00 .000 .018 .000 .000 987.35 1007.58

•000800 1770. 1770. 1770 • 0 0 0 .00 52.83 1060.42

*SECNO 4.500
3280 CROSS SECTION 4.50 EXTENDED .18 FEET

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .53

3370 NORMAL BRIDGE, NRD= 2 MIN ELTRD= 1001.00 MAX ELLC= 993.36

4.500 6.18 993.54 .00 .00 994.23 .69 .03 .02 993.36
1597.0 .0 1597.0 .0 .0 240.0 .0 20.6 4.3 993.36

.16 .00 6.65 .00 .000 .018 .000 .000 987.36 100.00
. 002810 20 • 20. 20. 2 0 0 -8.07 42.57 142.57

z10

I I I
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

I
*SECNO 4.600

I
3280 CROSS SECTION 4.60 EXTENDED .53 FEET

3370 NORMAL BRIDGE, NRD= 2 MIN ELTRD= 1001.00 MAX ELLC= 993.50

I 4.600 6.53 994.02 .00 .00 994.71 .69 .48 .00 993.50

1597.0 .0 1597.0 .0 .0 240.0 .0 21.6 4.5 993.50

I
.16 .00 6.65 .00 .000 .018 .000 .000 987.50 100.00

.002810 170. 170 . 170. 2 0 0 -22.62 42.57 142.57

I *SECNO 5.000

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.17

I 5.000 6.72 994.24 .00 .00 994.75 .51 .02 .02 994.52

1597.0 .0 1597.0 .0 .0 278.4 .0 21.7 4.5 994.52

.16 .00 5.74 .00 .000 .018 .000 .000 987.52 1006.56

I .000597 20. 20. 20 . 2 0 0 .00 54.88 1061.44

I
*SECNO 6.000

6.000 6.52 994.84 .00 .00 995.39 .55 .63 .01 995.32

1597.0 .0 1597.0 .0 .0 267.5 .0 28.0 5.8 995.32

.21 .00 5.97 .00 .000 .018 .000 .000 988.32 1006.96

I .000668 1000. 1000. 1000. 3 0 0 .00 54.08 1061.04

I *SECNO 7.000
7.000 6.45 995.17 .00 .00 995.74 .57 .34 .01 995.72

1597.0 .0 1597.0 .0 .0 263.4 .0 31.0 6.4 995.72

I
.23 .00 6.06 .00 .000 .018 .000 .000 988.72 1007.12

.000698 500. 500. 500. 1 0 0 .00 53.n 1060.88

I *SECNO 8.000
8.000 6.39 995.51 .00 .00 996.10 .58 .35 .00 996.12

1597.0 .0 1597.0 .0 .0 260.6 .0 34.0 7.0 996.12

I
.26 .00 6.13 .00 .000 .018 .000 .000 989.12 1007.22

.000719 500. 500. 500 • 0 0 0 .00 53.56 1060.78

I
I
I '2.1/
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SECNO DEPTH CIISEL CRIIiS IISELK EG HV HL OLOSS L-BANK HEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWIO ENOST

*SECNO 9.000
9.000 6.35 995.87 .00 .00 996.46 .59 .36 .00 996.52

1597.0 .0 1597.0 .0 .0 258.3 .0 37.0 7.6 996.52
.28 .00 6.18 .00 .000 .018 .000 .000 989.52 1007.30

.000737 500. 500. 500. 0 0 0 .00 53.39 1060.70

*SECNO 10.000
10.000 6.32 996.24 .00 .00 996.84 .60 .37 .00 996.92
1597.0 .0 1597.0 .0 .0 256.6 .0 39.9 8.2 996.92

.30 .00 6.22 .00 .000 .018 .000 .000 989.92 1007.37
.000751 500. 500. 500. 0 0 0 .00 53.26 1060.63

*SECNO 11.000
11. 000 6.29 996.61 .00 .00 997.22 .61 .38 .00 997.32
1597.0 .0 1597.0 .0 .0 255.2 .0 42.9 8.9 997.32

-
.32 .00 6.26 .00 .000 .018 .000 .000 990.32 1007.42

.000763 500. 500. 500. 0 0 0 .00 53.16 1060.58

*SECNO 39200.000
39200.000 6.34 997.06 .00 .00 997.58 .51 .35 .01 997.72

1484.0 .0 1484.0 .0 .0 258.2 .0 45.8 9.5 997.72
.35 .00 5.75 .00 .000 .018 .000 .000 990.72 1007.31

.000637 500. 500. 500. 2 0 0 .00 53.38 1060.69

*SECNO 39490.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 999.00 ELREA= 999.00

39490.000 6.29 997.24 .00 .00 997.77 .52 .19 .00 997.95
1484.0 .0 1484.0 .0 .0 255.5 .0 47.5 9.8 997.95

.36 .00 5.81 .00 .000 .018 .000 .000 990.95 1007.41
. 000656 290. 290 • 290. 2 0 0 .00 53.18 1060.59

2.12-
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I
SECNO DEPTH CIISEL CRIIiS IISELK EG HV HL OLOSS L-BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TIIA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR IITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPIiID ENOST

I
I

SPECIAL CULVERT

SC CUNO CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHO

3 .013 .20 3.00 .00 8.00 10.00 2310.00 9 1 993.00 990.95

I CHART 9 - BOX CULVERT IIITH FLARED IIINGIIALL AND INLET TOP EDGE BEVEL

SCALE 1 IIINGIiALL FLARED 45 DEGREES; INLET TOP EDGE = 0.0430

I *SECNO 41300.000

SPECIAL CULVERT OUTLET CONTROL

I EGIC = 999.874 EGOC = 1000.811 PCIISE= 997.245 ELTRD= 1003.000

I
3302 IIARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.41

SPECIAL CULVERT

I EGIC EGOC H4 QIIEIR QCULV VCH ACULV ELTRD IIEIRLN

999.87 1000.81 3.04 O. 1484. 4.624 240.0 1003.00 O.

I
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1003.00 ELREA= 1003.00

I 41300.000 7.48 1000.48 .00 .00 1000.81 .33 3.04 .00 1000.00

1484.0 .0 1484.0 .0 .0 320.9 .0 62.8 12.7 1000.00

.50 .00 4.62 .00 .000 .018 .000 .000 993.00 1006.00

I .000330 2310. 2310. 2310. 2 0 0 .00 56.00 1062.00

I
*SECNO 41400.000

3301 HV CHANGED MORE THAN HVINS

I 3685 20 TRIALS ATTEMPTED IISEL,CIISEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

I
41400.000 6.33 999.53 999.53 .00 1001.53 2.00 .08 .50 1002.70

1484.0 .0 1484.0 .0 .0 130.7 .0 63.3 12.8 1002.70

.50 .00 11.35 .00 .000 .018 .000 .000 993.20 6.34

.003425 100 . 100. 100. 20 15 0 .00 33.31 39.66

I
*SECNO 41700.000

I
I 2-1.2!?
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SECNO DEPTH CIJSEL CRIIJS IJSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIJA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR IITN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPIiID ENDST

3301 HV CHANGED MORE THAN HVINS

41700.000 7.23 1001.13 .00 .00 1002.43 1.30 .83 .07 1003.40
1484.0 .0 1484.0 .0 .0 162.2 .0 64.4 13.1 1003.40

.51 .00 9.15 .00 .000 .018 .000 .000 993.90 4.55
.001918 330 • 330. 330. 3 0 0 .00 36.90 41.45

·SECNO 42050.000
WATER EL=X5 CARD= 1002.060

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1010.00 ELREA= 1010.00

42050.000 7.20 1002.06 .00 .00 1003.37 1.31 .97 .00 1004.36
1484.0 .0 1484.0 .0 .0 161.3 .0 66.3 13.5 1004.36

.53 .00 9.20 .00 .000 .018 .000 .000 994.86 4.60
.001949 500. 500. 500. 0 0 0 .00 36.80 41.40

·SECNO 42500.000

3301 HV CHANGED MORE THAN HVINS

42500.000 6.97 1002.72 .00 .00 1004.60 1.88 1.06 .17 1006.20
1484.0 .0 1484.0 .0 .0 134.8 .0 67.8 13.9 1006.24

.54 .00 11.01 .00 .000 .018 .000 .000 995.75 5.65
. 002900 450 . 450. 450. 2 0 0 .00 30.65 36.30

·SECNO 42501.000
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
42501.000 6.33 1004.07 1004.07 .00 1006.06 2.00 .00 .03 1006.20

1484.0 .0 1484.0 .0 .0 130.8 .0 67.8 13.9 1006.24
.54 .00 11.34 .00 .000 .018 .000 .000 997.74 4.29

.003421 1- 1. 1- 20 11 0 .00 33.36 37.65

·SECNO 43000.000

'2.14-
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SECNO DEPTH CIISEL CRIIiS IISELK EG HV HL OLOSS L-BANK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TIIA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR IITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPIiID ENDST

I
I

3301 HV CHANGED MORE THAN HVINS

3302 IIARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.41

I 43000.000 7.38 1006.12 .00 .00 1007.32 1.20 1.18 .08 1007.20

1484.0 .0 1484.0 .0 .0 168.6 .0 69.5 14.3 1007.24

I
.55 .00 8.80 .00 .000 .018 .000 .000 998.74 2.15

.001732 499. 499. 499. 2 0 0 .00 37.63 39.78

I *SECNO 44000.000
44000.000 7.14 1007.88 .00 .00 1009.23 1.34 1.86 .04 1009.20

1484.0 .0 1484.0 .0 .0 159.6 .0 73.3 15.1 1009.24

I
.58 .00 9.30 .00 .000 .018 .000 .000 1000.74 2.64

. 002008 1000 . 1000. 1000. 3 0 0 .00 36.65 39.29

I *SECNO 45000.000

45000.000 7.15 1009.89 .00 .00 1011.23 1.34 2.00 .00 1011.20

1484.0 .0 1484.0 .0 .0 159.7 .0 77.0 16.0 1011.24

I
.61 .00 9.29 .00 .000 .018 .000 .000 1002.74 2.63

.002001 1000. 1000. 1000. 2 0 0 .00 36.67 39.30

I *SECNO 45500.000

45500.000 7.15 1010.89 .00 .00 1012.23 1.34 1.00 .00 1012.20

1484.0 .0 1484.0 .0 .0 159.9 .0 78.8 16.4 1012.24

I
.63 .00 9.28 .00 .000 .018 .000 .000 1003.74 2.62

. 001997 500 . 500. 500. 0 0 0 .00 36.69 39.31

I *SECNO 45675.000

45675.000 7.29 1011.38 .00 .00 1012.57 1.20 .33 .01 1012.55

1447.0 .0 1447.0 .0 .0 164.8 .0 79.5 16.5 1012.59

I .64 .00 8.78 .00 .000 .018 .000 .000 1004.09 2.35

.001749 175. 175. 175. 2 0 0 .00 37.23 39.58

I *SECNO 45895.000
WATER EL=X5 CARD= 1011.930

45895.000 7.40 1011.93 .00 .00 1013.07 1.14 .37 .01 1013.00

I 1447.0 .0 1447.0 .0 .0 168.9 .0 80.3 16.7 1013.03

.64 .00 8.57 .00 .000 .018 .000 .000 1004.53 2.15

.001638 220 . 220. 220. 0 0 0 .00 37.65 39.80

I
I 2'15
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SECNO DEPTH CIISEL CRIIiS IISELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR \.ITN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 46000.000
46000.000 7.54 1012.27 .00 .00 1013.24 .98 .16 .02 1013.20

1381.0 .0 1381.0 .0 .0 174.2 .0 80.7 16.8 1013.23
.65 .00 7.93 .00 .000 .018 .000 .000 1004.73 1.87

.001372 105. 105. 105. 2 0 0 .00 38.22 40.08

*SECNO 46500.000
46500.000 7.20 1012.91 .00 .00 1014.05 1.13 .76 .05 1014.18

1381.0 .0 1381.0 .0 .0 161.6 .0 82.6 17.2 1014.21
.66 .00 8.54 .00 .000 .018 .000 .000 1005.71 2.54

.001679 500. 500. 500. 2 0 0 .00 36.87 39.41

*SECNO 47000.000
47000.000 7.05 1013.74 .00 .00 1014.95 1.22 .88 .03 1015.16

1381. 0 .0 1381.0 .0 .0 155.8 .0 84.5 17.7 1015.19
.68 .00 8.86 .00 .000 .018 .000 .000 1006.69 2.86

.001853 500. 500. 500. 2 0 0 .00 36.23 39.09

*SECNO 47080.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1015.00 ELREA= 1015.00

47080.000 7.04 1013.88 .00 .00 1015.11 1.22 .15 .00 1015.31
1381.0 .0 1381.0 .0 .0 155.5 .0 84.8 17.7 1015.34

.68 .00 8.88 .00 .000 .018 .000 .000 1006.84 2.88
.001863 80 . 80. 80. 0 0 0 .00 36.19 39.07

SPECIAL CULVERT

SC CUNO
2

CUNV
.013

ENTLC
.20

COFQ

3.00
ROLEN

.00
RISE
6.00

SPAN
8.00

CULVLN
80.00

CHRT
9

SCL
1

ELCHU
1007.00

ELCHO
1006.84

CHART 9 BOX CULVERT WITH FLARED WINGWALL AND INLET TOP EDGE BEVEL
SCALE 1 - WINGWALL FLARED 45 DEGREES; INLET TOP EDGE = 0.0430

*SECNO 47160.000

SPECIAL CULVERT OUTLET CONTROL
EGIC 1018.188 EGOC = 1018.354 PCWSE= 1013.880 ELTRD= 1023.000

3280 CROSS SECTION 47160.00 EXTENDED 2.60 FEET

I I I r
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPliID ENDST

I
I

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.91

I SPECIAL CULVERT

I
EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD liEIRLN

1018.19 1018.35 3.25 O. 1381. 4.309 96.0 1023.00 o.

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1023.00 ELREA= 1023.00

I
47160.000 11.07 1018.07 .00 .00 1018.35 .29 3.25 .00 1015.47

1381.0 .0 1381.0 .0 .0 320.5 .0 85.2 17.8 1015.50

.69 .00 4.31 .00 .000 .018 .000 .000 1007.00 .00

.000220 80. 80. 80. 2 0 0 .00 42.00 42.00

I
*SECNO 47500.000

I
3280 CROSS SECTION 47500.00 EXTENDED .38 FEET

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 12.35

I 47500.000 12.06 1018.38 .00 .00 1018.38 .00 .00 .03 1018.00

1381.0 .0 1381.0 .0 .0 3996.1 .0 102.0 19.4 1023.00

I .96 .00 .35 .00 .000 .025 .000 .000 1006.32 .00

.000001 340. 340. 340. 2 0 0 .00 371.16 371.16

I *SECNO 48000.000
48000.000 11.56 1018.38 .00 .00 1018.38 .00 .00 .00 1018.50

1381.0 .0 1381.0 .0 .0 3811.2 .0 146.8 23.7 1023.50

I 1.34 .00 .36 .00 .000 .025 .000 .000 1006.82 .45

. 000002 500 . 500. 500. 2 0 0 .00 369.21 369.66

I *SECNO 49000.000
49000.000 10.56 1018.38 .00 .00 1018.39 .00 .00 .00 1019.50

1381.0 .0 1381.0 .0 .0 3445.9 .0 230.1 32.1 1024.50

I 2.04 .00 .40 .00 .000 .025 .000 .000 1007.82 4.30

. 000002 1000 . 1000. 1000. 0 0 0 .00 362.37 366.67

I
I z-11
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SECNO DEPTH CliSEl CRlliS IISElK EG HV Hl OlOSS l-BANK ElEV
Q QlOB QCH QROB AlOB ACH AROB VOL TIIA R-BANK ElEV
TIME VlOB VCH VROB XNl XNCH XNR IJTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPIJID ENDST

*SECNO 50000.000
50000.000 9.57 1018.39 .00 .00 1018.39 .00 .00 .00 1020.50

1381.0 .0 1381.0 .0 .0 3087.7 .0 305.1 40.3 1025.50
2.66 .00 .45 .00 .000 .025 .000 .000 1008.82 8.14

.000003 1000. 1000. 1000. 0 0 0 .00 355.53 363.68

*SECNO 50900.000
50900.000 8.67 1018.39 .00 .00 1018.40 .02 .01 .00 1021.40

2856.0 .0 2856.0 .0 .0 2771.4 .0 365.7 47.6 1026.40
2.90 .00 1.03 .00 .000 .025 .000 .000 1009.72 11.60

. 000019 900. 900. 900 . 0 0 0 .00 349.39 360.99

*SECNO 50990.000

3302 IJARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .24

50990.000 8.40 1018.22 .00 .00 1018.48 .26 .00 .07 1020.00
2856.0 .0 2856.0 .0 .0 699.3 .0 369.3 48.0 1020.00

2.91 .00 4.08 .00 .000 .025 .000 .000 1009.82 1.75
.000346 90 . 90. 90. 2 0 0 .00 91.50 93.25

*SECNO 51102.000
IJATER EL=x5 CARD= 1018.610

3280 CROSS SECTION 51102.00 EXTENDED 2.11 FEET

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1020.00 ELREA= 1020.00

51102.000 8.61 1018.61 .00 .00 1019.02 .41 .04 .05 1016.50
2856.0 .0 2856.0 .0 .0 552.6 .0 370.9 48.2 1016.50

2.91 .00 5.17 .00 .000 .018 .000 .000 1010.00 .00
.000294 112. 112 . 112. 0 0 0 .00 74.00 74.00

*SECNO 51500.000
3280 CROSS SECTION 51500.00 EXTENDED 1.60 FEET

51500.000 8.10 1018.70 .00 .00 1019.18 .48 .13 .02 1017.10
2856.0 .0 2856.0 .0 .0 514.8 .0 375.7 48.9 1017.10

2.93 .00 5.55 .00 .000 .018 .000 .000 1010.60 .00

.000379 398 . 398. 398. 2 0 0 .00 74.00 74.00

Z1B
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I
SECNO DEPTH CIISEL CRIIiS IISELK EG HV HL OLOSS L-BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TIIA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR IITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPIiID ENDST

I
·SECNO 52000.000

I
3280 CROSS SECTION 52000.00 EXTENDED 1.01 FEET

52000.000 7.50 1018.85 .00 .00 1019.42 .57 .22 .03 1017.85

2856.0 .0 2856.0 .0 .0 471.1 .0 381.4 49.8 1017.85

I 2.95 .00 6.06 .00 .000 .018 .000 .000 1011.35 .00

. 000499 500. 500 . 500. 1 0 0 .00 74.00 74.00

I ·SECNO 52900.000

3280 CROSS SECTION 52900.00 EXTENDED .26 FEET

I 52900.000 6.76 1019.46 .00 .00 1019.84 .38 .40 .02 1019.20

2062.0 .0 2062.0 .0 .0 415.7 .0 390.6 51.3 1019.20

3.00 .00 4.96 .00 .000 .018 .000 .000 1012.70 .00

I
.000385 900. 900. 900. 2 0 0 .00 74.00 74.00

·SECNO 53000.000

I 3301 HV CHANGED MORE THAN HVINS

I 3302 IIARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .42

I
53000.000 5.79 1018.64 .00 .00 1020.30 1.65 .08 .38 1019.40

2062.0 .0 1843.7 218.3 .0 172.6 33.6 391.3 51.4 1012.85

3.01 .00 10.68 6.49 .000 .018 .020 .000 1012.85 1.49

. 002140 100. 100 . 100. 3 0 0 .00 47.11 48.60

I
·SECNO 53400.000

I
53400.000 6.27 1019.72 .00 .00 1021.06 1.34 .74 .03 1020.00

2062.0 .0 1829.3 232.7 .0 189.7 39.4 393.3 51.9 1013.45

3.02 .00 9.64 5.91 .000 .018 .020 .000 1013.45 .54

.001595 400 . 400. 400. 3 0 0 .00 49.01 49.55

I
*SECNO 53800.000

I
53800.000 6.34 1020.39 .00 .00 1021.69 1.31 .63 .00 1020.60

2062.0 .0 1827.6 234.4 .0 192.0 40.2 395.4 52.3 1014.05

3.03 .00 9.52 5.84 .000 .018 .020 .000 1014.05 .42

.001539 400. 400. 400. 2 0 0 .00 49.25 49.67

I
I
I 211
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SECNO DEPTH CIoISEL CRIIoIS IoISELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 54000.000
54000.000 6.37 1020.71 .00 .00 1022.00 1.30 .31 .00 1020.89

2062.0 .0 1826.9 235.1 .0 192.8 40.5 396.5 52.6 1014.34

3.04 .00 9.48 5.81 .000 .018 .020 .000 1014.34 .38
.001519 200 . 200. 200. 0 0 0 .00 49.34 49.72

*SECNO 54450.000
54450.000 6.38 1021.79 .00 .00 1023.08 1.28 1.07 .00 1021.96

2062.0 .0 1826.2 235.8 .0 193.7 40.8 400.3 53.4 1015.41
3.06 .00 9.43 5.79 .000 .018 .020 .000 1015.41 .33

.001497 712. 712. 712. 0 0 0 .00 49.44 49.77

*SECNO 54550.000
3280 CROSS SECTION 54550.00 EXTENDED .18 FEET

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
54550.000 6.18 1022.07 1022.07 .00 1024.08 2.01 .20 .22 1021.90

1643.0 .0 1643.0 .0 .0 144.5 .0 400.7 53.5 1021.89
3.06 .00 11.37 .00 .000 .018 .000 .000 1015.89 .00

.003305 100. 100 . 100. 20 8 0 .00 36.00 36.00

*SECNO 55000.000
3280 CROSS SECTION 55000.00 EXTENDED .15 FEET

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

55000.000 6.15 1024.20 1024.20 .00 1026.24 2.04 1.51 .01 1024.06

1643.0 .0 1643.0 .0 .0 143.4 .0 402.2 53.8 1024.05

3.07 .00 11.46 .00 .000 .018 .000 .000 1018.05 .00

. 003389 450 . 450. 450. 20 5 0 .00 36.00 36.00

*SECNO 55500.000

I I I
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SECNO DEPTH CIJSEL CRIIJS IJSELK EG HV HL OLOSS L-BANK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

I
3280 CROSS SECTION 55500.00 EXTENDED .16 FEET

I 7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

55500.000 6.16 1026.61 1026.61 .00 1028.64 2.03 1.69 .00 1026.46

I 1643.0 .0 1643.0 .0 .0 143.7 .0 403.9 54.2 1026.45

3.08 .00 11.43 .00 .000 .018 .000 .000 1020.45 .00

. 003362 500. 500 • 500. 4 5 0 .00 36.00 36.00

I ·SECNO 55600.000
3280 CROSS SECTION 55600.00 EXTENDED .18 FEET

I 7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

I
55600.000 6.15 1027.08 1027.08 .00 1029.11 2.03 .34 .00 1026.90

1643.0 .0 1643.0 .0 .0 143.5 .0 404.2 54.3 1026.93

3.09 .00 11.45 .00 .000 .018 .000 .000 1020.93 .00

.003378 100 • 100. 100. 3 5 0 .00 36.00 36.00

I
·SECNO 56000.000

I
56000.000 5.95 1028.79 .00 .00 1030.44 1.66 1.29 .04 1029.30

1223.0 .0 1223.0 .0 .0 118.4 .0 405.4 54.6 1029.34

3.10 .00 10.33 .00 .000 .018 .000 .000 1022.84 1.04

.003039 400. 400. 400. 4 0 0 .00 31.85 32.89

I
·SECNO 56500.000

I
3685 20 TRIALS ATTEMPTED IJSEL,CIJSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

I
56500.000 5.77 1031.00 1031.00 .00 1032.82 1.82 1.62 .05 1031.69

1223.0 .0 1223.0 .0 .0 113.0 .0 406.7 55.0 1031.73

3.11 .00 10.83 .00 .000 .018 .000 .000 1025.23 1.39

.003450 500 . 500. 500. 20 8 0 .00 31.15 32.54

I
·SECNO 57000.000

I
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

57000.000 5.75 1033.37 1033.37 .00 1035.21 1.84 1.74 .01 1034.08

1223.0 .0 1223.0 .0 .0 112.4 .0 408.0 55.4 1034.12

I 3.12 .00 10.88 .00 .000 .018 .000 .000 1027.62 1.42

.003495 500 . 500. 500. 3 5 0 .00 31.09 32.51

I
I 28/



Run Date: 30JUL92 Run Time: 6:46:23 HMVersion: 6.40 Data Fi le: salt2.dat Page 35

SECNO DEPTH CIo/SEL CRIIo/S Io/SELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO 57490.000
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
57490.000 5.76 1035.73 1035.73 .00 1037.56 1.83 1. 71 .00 1036.43

1223.0 .0 1223.0 .0 .0 112.5 .0 409.3 55.7 1036.47
3.14 .00 10.87 .00 .000 .018 .000 .000 1029.97 1.41

.003486 490. 490. 490. 2 5 0 .00 31.10 32.51

*SECNO 57665.000
WATER EL=X5 CARD= 1036.340

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.37

57665.000 5.54 1036.34 .00 .00 1036.81 .47 .22 .14 1036.80
1223.0 .0 1223.0 .0 .0 221.2 .0 409.9 55.9 1036.80

3.14 .00 5.53 .00 .000 .018 .000 .000 1030.80 .08
. 000622 175 . 175 . 175. 0 0 0 .00 40.85 40.92

*SECNO 57700.000

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
57700.000 5.44 1036.34 1036.34 .00 1038.14 1.80 .04 .40 1037.40

1223.0 .0 1223.0 .0 .0 113.6 .0 410.1 55.9 1037.40
3.15 .00 10.77 .00 .000 .018 .000 .000 1030.90 2.12

.003452 35. 35. 35. 20 8 0 .00 31. 76 33.88

*SECNO 58000.000

3301 HV CHANGED MORE THAN HVINS

58000.000 6.07 1037.72 .00 .00 1039.01 1.29 .82 .05 1038.15

1223.0 .0 1223.0 .0 .0 134.2 .0 410.9 56.1 1038.15

3.15 .00 9.11 .00 .000 .018 .000 .000 1031.65 .87

. 002194 300 . 300. 300. 3 0 0 .00 34.26 35.13

2.82.

I I I
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I
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

I
*SECNO 58500.000

I
58500.000 5.90 1038.80 .00 .00 1040.20 1.40 1.16 .03 1039.40

1223.0 .0 1223.0 .0 .0 128.6 .0 412.4 56.5 1039.40

3.17 .00 9.51 .00 .000 .018 .000 .000 1032.90 1.20

.002465 500. 500. 500. 3 0 0 .00 33.60 34.80

I
*SECNO 59000.000

I
59000.000 5.88 1040.03 .00 .00 1041.45 1.42 1.24 .00 1040.65

1223.0 .0 1223.0 .0 .0 127.9 .0 413.9 56.9 1040.65

3.18 .00 9.56 .00 .000 .018 .000 .000 1034.15 1.24

.002499 500 . 500. 500. 2 0 0 .00 33.52 34.76

I
*SECNO 59500.000

I 3301 HV CHANGED MORE THAN HVINS

59500.000 6.31 1041.71 .00 .00 1042.35 .64 .82 .08 1041.90

I 918.0 .0 918.0 .0 .0 142.9 .0 415.5 57.3 1041.90

3.21 .00 6.43 .00 .000 .018 .000 .000 1035.40 .37

.001045 500 • 500. 500. 2 0 0 .00 35.25 35.63

I
*SECNO 60000.000

I
60000.000 5.50 1042.15 .00 .00 1043.13 .98 .68 .10 1043.15

918.0 .0 918.0 .0 .0 115.8 .0 417.0 57.7 1043.15

3.22 .00 7.93 .00 .000 .018 .000 .000 1036.65 1.98

.001844 500. 500. 500. 2 0 0 .00 32.04 34.02

I
*SECNO 60300.000

I 3301 HV CHANGED MORE THAN HVINS

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1048.00 ELREA= 1048.00

60300.000 5.90 1043.35 .00 .00 1043.42 .07 .20 .09 1043.95

I
269.0 .0 269.0 .0 .0 128.6 .0 417.8 57.9 1043.95

3.26 .00 2.09 .00 .000 .018 .000 .000 1037.45 1.20

.000119 300 • 300. 300. 2 0 0 .00 33.60 34.80

I
I
I Z8?
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SECNO DEPTH CIISEL CRIIiS IISELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIIA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR IoITN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPIoIID ENDST

SPECIAL CULVERT

SC CUNO
2

CUNV
.013

ENTLC
.20

COFQ
3.00

ROLEN
.00

RISE
6.00

SPAN
8.00

CULVLN
230.00

CHRT
9

SCL
1

ELCHU
1038.08

ELCHO
1037.45

CHART 9 - BOX CULVERT IoIITH FLARED IoIINGIoIALL AND INLET TOP EDGE BEVEL
SCALE 1 IIINGIiALL FLARED 45 DEGREES; INLET TOP EDGE = 0.0430

*SECNO 60530.000

SPECIAL CULVERT OUTLET CONTROL
EGIC = 1041.427 EGOC = 1043.559 PCIISE= 1043.350 ELTRD= 1050.000

SPECIAL CULVERT

EGIC
1041.43

EGOC
1043.56

H4
.14

QIIEIR

O.
QCULV

269.
VCH

2.402
ACULV

96.0
ELTRD

1050.00
IIEIRLN

O.

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1050.00 ELREA= 1050.00

60530.000 5.39 1043.47 .00 .00 1043.56 .09 .14 .00 1044.58
269.0 .0 269.0 .0 .0 112.0 .0 418.4 58.1 1044.58
3.29 .00 2.40 .00 .000 .018 .000 .000 1038.08 2.22

. 000173 230. 230. 230 . 2 0 0 .00 31.56 33.78

*SECNO 60700.000

3302 IIARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .67

60700.000 4.94 1043.44 .00 .00 1043.63 .19 .04 .03 1044.50

269.0 .0 231. 7 37.3 .0 64.0 16.3 418.8 58.2 1038.50

3.30 .00 3.62 2.29 .000 .018 .020 .000 1038.50 2.11
. 000383 170 . 170. 170. 2 0 0 .00 24.48 26.59

*SECNO 60730.000
60730.000 4.87 1043.45 .00 .00 1043.64 .20 .01 .00 1044.58

269.0 .0 232.1 36.9 .0 62.7 15.8 418.9 58.2 1038.58

3.31 .00 3.70 2.34 .000 .018 .020 .000 1038.58 2.26

. 000406 30 . 30. 30. 0 0 0 .00 24.24 26.50

*SECNO 60731.000

I I I
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SECNO DEPTH CIJSEL CRIIJS IJSELK EG HV HL OLOSS L-BANK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TIIA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR IITN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPIIID ENDST

I
3301 HV CHANGED MORE THAN HVINS

I 3685 20 TRIALS ATTEMPTED IISEL,CIISEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

I 3720 CRITICAL DEPTH ASSUMED
60731.000 2.73 1045.79 1045.79 .00 1046.81 1.02 .00 .25 1049.06

269.0 .0 244.7 24.3 .0 29.3 5.0 418.9 58.2 1043.06

I
3.31 .00 8.34 4.89 .000 .018 .020 .000 1043.06 6.54

.003852 1. 1. 1. 20 11 0 .00 17.11 23.64

I *SECNO 61000.000
61000.000 3.21 1046.94 .00 .00 1047.59 .65 .75 .04 1049.73

269.0 .0 241.4 27.6 .0 36.0 6.9 419.1 58.3 1043.73

I
3.32 .00 6.71 4.01 .000 .018 .020 .000 1043.73 5.58

.002092 269 • 269. 269. 2 0 0 .00 18.70 24.28

I *SECNO 61500.000
61500.000 3.03 1048.19 .00 .00 1048.95 .77 1.33 .03 1051.16

269.0 .0 242.6 26.4 .0 33.4 6.1 419.6 58.5 1045.16

I
3.34 .00 7.26 4.31 .000 .018 .020 .000 1045.16 5.94

. 002604 570 • 570. 570. 3 0 0 .00 18.10 24.04

I *SECNO 61640.000
61640.000 3.06 1048.59 .00 .00 1049.34 .75 .39 .00 1051.53

269.0 .0 242.5 26.5 .0 33.7 6.2 419.8 58.6 1045.53

I
3.35 .00 7.19 4.27 .000 .018 .020 .000 1045.53 5.90

. 002536 150 . 150. 150. 2 0 0 .00 18.17 24.07

I
I
I
I
I
I

2-85
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THIS RUN EXECUTED 30JUL92

Page 39

6:46:53
*************************************

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

NOTE· ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

100 YEAR PROFILE 10

SUMMARY PRINTOUT

SECNO XLCH Q CWSEL ELMIN DEPTH VCH TOPWID

1.000 .00 1331.00 990.10 984.50 5.60 6.06 50.40
1.000 .00 1597.00 990.71 984.50 6.21 6.36 52.86

2.000 670.00 1331.00 990.64 985.04 5.61 6.05 50.43
2.000 670.00 1597.00 991.25 985.04 6.21 6.36 52.85

3.000 1120.00 1331.00 991.55 985.93 5.62 6.04 50.48
3.000 1120.00 1597.00 992.14 985.93 6.21 6.36 52.84

4.000 1770.00 1331.00 992.97 987.35 5.62 6.03 50.50
4.000 1770.00 1597.00 993.56 987.35 6.21 6.36 52.83

4.500 20.00 1331.00 993.02 987.36 5.66 5.87 40.08
* 4.500 20.00 1597.00 993.54 987.36 6.18 6.65 42.57

4.600 170.00 1331.00 993.27 987.50 5.77 5.76 40.08
4.600 170.00 1597.00 994.02 987.50 6.53 6.65 42.57

5.000 20.00 1331. 00 993.28 987.52 5.76 5.84 51.07
* 5.000 20.00 1597.00 994.24 987.52 6.72 5.74 54.88

6.000 1000.00 1331.00 994.01 988.32 5.69 5.95 50.74
6.000 1000.00 1597.00 994.84 988.32 6.52 5.97 54.08

7.000 500.00 1331.00 994.40 988.72 5.68 5.97 50.67
7.000 500.00 1597.00 995.17 988.72 6.45 6.06 53.77

8.000 500.00 1331.00 994.78 989.12 5.66 5.98 50.65

8.000 500.00 1597.00 995.51 989.12 6.39 6.13 53.56

9.000 500.00 1331.00 995.17 989.52 5.65 5.99 50.61

9.000 500.00 1597.00 995.87 989.52 6.35 6.18 53.39

I I I
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SECNO XLCH Q CIJSEL ELMIN DEPTH VCH TOPIJID

I 10.000 500.00 1331.00 995.57 989.92 5.64 6.00 50.58

10.000 500.00 1597.00 996.24 989.92 6.32 6.22 53.26

I 11.000 500.00 1331.00 995.96 990.32 5.64 6.01 50.55

11.000 500.00 1597.00 996.61 990.32 6.29 6.26 53.16

I 39200.000 500.00 1237.00 996.42 990.72 5.70 5.51 50.80

39200.000 500.00 1484.00 997.06 990.72 6.34 5.75 53.38

I 39490.000 290.00 1237.00 996.61 990.95 5.66 5.56 50.62

39490.000 290.00 1484.00 997.24 990.95 6.29 5.81 53.18

41300.000 2310.00 1237.00 999.57 993.00 6.57 4.58 54.27

I * 41300.000 2310.00 1484.00 1000.48 993.00 7.48 4.62 56.00

* 41400.000 100.00 1237.00 999.00 993.20 5.80 10.89 31.19

I * 41400.000 100.00 1484.00 999.53 993.20 6.33 11.35 33.31

41700.000 330.00 1237.00 1000.55 993.90 6.65 8.73 34.61

I
41700.000 330.00 1484.00 1001.13 993.90 7.23 9.15 36.90

* 42050.000 500.00 1237.00 1001.42 994.86 6.56 8.93 34.24

* 42050.000 500.00 1484.00 1002.06 994.86 7.20 9.20 36.80

I 42500.000 450.00 1237.00 1002.18 995.75 6.43 10.43 28.88

42500.000 450.00 1484.00 1002.72 995.75 6.97 11.01 30.65

I * 42501.000 1.00 1237.00 1003.53 997.74 5.79 10.91 31.20

* 42501.000 1.00 1484.00 1004.07 997.74 6.33 11.34 33.36

I * 43000.000 499.00 1237.00 1005.54 998.74 6.80 8.39 35.30

* 43000.000 499.00 1484.00 1006.12 998.74 7.38 8.80 37.63

I
44000.000 1000.00 1237.00 1007.31 1000.74 6.57 8.89 34.35

44000.000 1000.00 1484.00 1007.88 1000.74 7.14 9.30 36.65

45000.000 1000.00 1237.00 1009.32 1002.74 6.58 8.87 34.39

I 45000.000 1000.00 1484.00 1009.89 1002.74 7.15 9.29 36.67

45500.000 500.00 1237.00 1010.33 1003.74 6.59 8.86 34.41

I 45500.000 500.00 1484.00 1010.89 1003.74 7.15 9.28 36.69

45675.000 175.00 1206.00 1010.79 1004.09 6.70 8.40 34.86

I
45675.000 175.00 1447.00 1011.38 1004.09 7.29 8.78 37.23

* 45895.000 220.00 1206.00 1011.30 1004.53 6.77 8.26 35.13

* 45895.000 220.00 1447.00 1011.93 1004.53 7.40 8.57 37.65

I 46000.000 105.00 1151.00 1011.63 1004.73 6.90 7.64 35.66

46000.000 105.00 1381.00 1012.27 1004.73 7.54 7.93 38.22

I
I

287
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SECNO XLCH Q CWSEL ELMIN DEPTH VCH TOPIIID

46500.000 500.00 1151.00 1012.30 1005.71 6.59 8.23 34.43
46500.000 500.00 1381.00 1012.91 1005.71 7.20 8.54 36.87

47000.000 500.00 1151.00 1013.15 1006.69 6.46 8.50 33.90
47000.000 500.00 1381.00 1013.74 1006.69 7.05 8.86 36.23

47080.000 80.00 1151.00 1013.30 1006.84 6.46 8.52 33.87

47080.000 80.00 1381.00 1013.88 1006.84 7.04 8.88 36.19

* 47160.000 80.00 1151.00 1016.04 1007.00 9.04 4.89 42.00

* 47160.000 80.00 1381.00 1018.07 1007.00 11.07 4.31 42.00

* 47500.000 340.00 1151.00 1016.45 1006.32 10.13 .35 359.29

* 47500.000 340.00 1381.00 1018.38 1006.32 12.06 .35 371.16

48000.000 500.00 1151.00 1016.45 1006.82 9.63 .37 355.94
48000.000 500.00 1381.00 1018.38 1006.82 11.56 .36 369.21

49000.000 1000.00 1151.00 1016.45 1007.82 8.63 .42 349.10
49000.000 1000.00 1381.00 1018.38 1007.82 10.56 .40 362.37

50000.000 1000.00 1151.00 1016.45 1008.82 7.63 .48 342.27
50000.000 1000.00 1381.00 1018.39 1008.82 9.57 .45 355.53

50900.000 900.00 2380.00 1016.45 1009.72 6.73 1.13 336.14
50900.000 900.00 2856.00 1018.39 1009.72 8.67 1.03 349.39

* 50990.000 90.00 2380.00 1016.25 1009.82 6.43 4.55 87.63

* 50990.000 90.00 2856.00 1018.22 1009.82 8.40 4.08 91.50

* 51102.000 112.00 2380.00 1016.59 1010.00 6.59 5.90 74.00

* 51102.000 112.00 2856.00 1018.61 1010.00 8.61 5.17 74.00

51500.000 398.00 2380.00 1016.78 1010.60 6.18 6.38 72.71

51500.000 398.00 2856.00 1018.70 1010.60 8.10 5.55 74.00

52000.000 500.00 2380.00 1017.10 1011.35 5.75 6.96 70.99

52000.000 500.00 2856.00 1018.85 1011.35 7.50 6.06 74.00

52900.000 900.00 1718.00 1018.11 1012.70 5.41 5.40 69.63

52900.000 900.00 2062.00 1019.46 1012.70 6.76 4.96 74.00

* 53000.000 100.00 1718.00 1017.62 1012.85 4.77 11.39 43.02

* 53000.000 100.00 2062.00 1018.64 1012.85 5.79 10.68 47.11

* 53400.000 400.00 1718.00 1019.28 1013.45 5.83 8.84 47.23

53400.000 400.00 2062.00 1019.72 1013.45 6.27 9.64 49.01

53800.000 400.00 1718.00 1019.86 1014.05 5.81 8.87 47.18

53800.000 400.00 2062.00 1020.39 1014.05 6.34 9.52 49.25
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SECNO XLCH Q CWSEL ELMIN DEPTH VCH TOPWID

I 54000.000 200.00 1718.00 1020.15 1014.34 5.81 8.87 47.17

54000.000 200.00 2062.00 1020.71 1014.34 6.37 9.48 49.34

I 54450.000 712.28 1718.00 1021.20 1015.41 5.79 8.92 47.08

54450.000 712.28 2062.00 1021.79 1015.41 6.38 9.43 49.44

I * 54550.000 100.00 1369.00 1021.55 1015.89 5.66 10.88 34.49

* 54550.000 100.00 1643.00 1022.07 1015.89 6.18 11.37 36.00

I * 55000.000 450.00 1369.00 1023.70 1018.05 5.65 10.89 34.47

* 55000.000 450.00 1643.00 1024.20 1018.05 6.15 11.46 36.00

* 55500.000 500.00 1369.00 1026.10 1020.45 5.65 10.89 34.48

I * 55500.000 500.00 1643.00 1026.61 1020.45 6.16 11.43 36.00

* 55600.000 100.00 1369.00 1026.58 1020.93 5.65 10.88 34.54

I * 55600.000 100.00 1643.00 1027.08 1020.93 6.15 11.45 36.00

56000.000 400.00 1019.00 1028.17 1022.84 5.33 10.23 29.39

I
56000.000 400.00 1223.00 1028.79 1022.84 5.95 10.33 31.85

* 56500.000 500.00 1019.00 1030.47 1025.23 5.24 10.52 29.01

* 56500.000 500.00 1223.00 1031.00 1025.23 5.77 10.83 31.15

I * 57000.000 500.00 1019.00 1032.88 1027.62 5.26 10.44 29.11

* 57000.000 500.00 1223.00 1033.37 1027.62 5.75 10.88 31.09

I * 57490.000 490.00 1019.00 1035.22 1029.97 5.25 10.46 29.08

* 57490.000 490.00 1223.00 1035.73 1029.97 5.76 10.87 31.10

I * 57665.000 175 .00 1019.00 1035.99 1030.80 5.19 4.93 40.73

* 57665.000 175.00 1223.00 1036.34 1030.80 5.54 5.53 40.85

I * 57700.000 35.00 1019.00 1035.86 1030.90 4.96 10.32 29.83

* 57700.000 35.00 1223.00 1036.34 1030.90 5.44 10.77 31.76

I
58000.000 300.00 1019.00 1037.21 1031.65 5.56 8.68 32.23

58000.000 300.00 1223.00 1037.72 1031.65 6.07 9.11 34.26

58500.000 500.00 1019.00 1038.30 1032.90 5.40 9.08 31.59

I 58500.000 500.00 1223.00 1038.80 1032.90 5.90 9.51 33.60

59000.000 500.00 1019.00 1039.53 1034.15 5.38 9.12 31.53

I
59000.000 500.00 1223.00 1040.03 1034.15 5.88 9.56 33.52

59500.000 500.00 765.00 1041.13 1035.40 5.73 6.21 32.94

59500.000 500.00 918.00 1041.71 1035.40 6.31 6.43 35.25

I 60000.000 500.00 765.00 1041.61 1036.65 4.96 7.71 29.89

60000.000 500.00 918.00 1042.15 1036.65 5.50 7.93 32.04

I
I ZB9
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SECNO XLCH Q C\.ISEL ELMIN DEPTH VCH TOP\.IID

60300.000 300.00 224.00 1042.77 1037.45 5.32 2.04 31.29
60300.000 300.00 269.00 1043.35 1037.45 5.90 2.09 33.60

60530.000 230.00 224.00 1042.87 1038.08 4.79 2.39 29.14
60530.000 230.00 269.00 1043.47 1038.08 5.39 2.40 31.56

* 60700.000 170.00 224.00 1042.84 1038.50 4.34 3.65 22.47

* 60700.000 170.00 269.00 1043.44 1038.50 4.94 3.62 24.48

60730.000 30.00 224.00 1042.85 1038.58 4.27 3.74 22.24
60730.000 30.00 269.00 1043.45 1038.58 4.87 3.70 24.24

* 60731.000 1.00 224.00 1045.52 1043.06 2.46 7.96 16.22

* 60731.000 1.00 269.00 1045.79 1043.06 2.73 8.34 17.11

61000.000 269.00 224.00 1046.65 1043.73 2.92 6.36 17.73
61000.000 269.00 269.00 1046.94 1043.73 3.21 6.71 18.70

61500.000 570.00 224.00 1047.90 1045.16 2.75 6.90 17.15
61500.000 570.00 269.00 1048.19 1045.16 3.03 7.26 18.10

61640.000 150.00 224.00 1048.31 1045.53 2.78 6.82 17.23
61640.000 150.00 269.00 1048.59 1045.53 3.06 7.19 18.17



I
I

Run Date: 30JUL92 Run Time: 6:46:23 HMVersion: 6.40 Data File: salt2.dat Page 44

I SUMMARY OF ERRORS AND SPECIAL NOTES

I WARNING SECNO= 4.500 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
WARNING SECNO= 5.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 41300.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I CAUTION SECNO= 41400.000 PROFILE= 1 CRITICAL DEPTH ASSUMED

CAUTION SECNO= 41400.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTI ON SECNO= 41400.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

I
CAUTION SECNO= 41400.000 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 41400.000 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 41400.000 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL

I NOTE SECNO= 42050.000 PROFILE= 1 WSEL BASED ON X5 CARD

NOTE SECNO= 42050.000 PROFILE= 2 WSEL BASED ON X5 CARD

I
CAUTION SECNO= 42501.000 PROFILE= 1 CRITICAL DEPTH ASSUMED

CAUTION SECNO= 42501.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 42501.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECNO= 42501.000 PROFILE= 2 CRITICAL DEPTH ASSUMED

I CAUTION SECNO= 42501.000 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 42501.000 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL

I
WARNING SECNO= 43000.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 43000.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

NOTE SECNO= 45895.000 PROFILE= 1 WSEL BASED ON x5 CARD

I· NOTE SECNO= 45895.000 PROFILE= 2 WSEL BASED ON X5 CARD

WARNING SECNO= 47160.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I WARNING SECNO= 47160.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 47500.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 47500.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I WARNING SECNO= 50990.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 50990.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I NOTE SECNO= 51102.000 PROFILE= 1 WSEL BASED ON X5 CARD

NOTE SECNO= 51102.000 PROFILE= 2 WSEL BASED ON X5 CARD

I CAUTION SECNO= 53000.000 PROFILE= 1 CRITICAL DEPTH ASSUMED

CAUTI ON SECNO= 53000.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY

CAUT ION SECNO= 53000.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

I WARNING SECNO= 53000.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 53400.000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I CAUTION SECNO= 54550.000 PROFILE= CRITICAL DEPTH ASSUMED

CAUTION SECNO= 54550.000 PROFILE= PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 54550.000 PROFILE= 20 TRIALS ATTEMPTED TO BALANCE WSEL

I 7tf/



Run Date: 30JUL92 Run Time: 6:46:23 HMVersion: 6.40 Data File: salt2.dat Page 45

CAUTION SECNO= 54550.000 PROFILE= 2 CRITICAL DEPTH ASSUMED

CAUTION SECNO= 54550.000 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 54550.000 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE YSEL

CAUTION SECNO= 55000.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 55000.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 55000.000 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 55000.000 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 55000.000 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE YSEL

CAUTION SECNO= 55500.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 55500.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 55500.000 PROFI LE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 55500.000 PROFILE= 2 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 55600.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 55600.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 55600.000 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 55600.000 PROFI LE= 2 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 56500.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUT ION SECNO= 56500.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 56500.000 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 56500.000 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 56500.000 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE YSEL

CAUTION SECNO= 57000.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 57000.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 57000.000 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 57000.000 PROF ILE= 2 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 57490.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 57490.000 PROFILE= 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 57490.000 PROFILE= 2 CRITICAL DEPTH ASSUMED

CAUTION SECNO= 57490.000 PROFILE= 2 MINIMUM SPECIFIC ENERGY

NOTE SECNO= 57665.000 PROFILE= 1 YSEL BASED ON X5 CARD

IIARNING SECNO= 57665.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

NOTE SECNO= 57665.000 PROFILE= 2 YSEL BASED ON X5 CARD

YARNING SECNO= 57665.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 57700.000 PROFILE= 1 CRITICAL DEPTH ASSUMED

CAUTION SECNO= 57700.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 57700.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE YSEL

CAUTION SECNO= 57700.000 PROFILE= 2 CRITICAL DEPTH ASSUMED

CAUTION SECNO= 57700.000 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 57700.000 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL

WARNING SECNO= 60700.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

IIARNING SECNO= 60700.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 60731.000 PROFILE= CRITICAL DEPTH ASSUMED

CAUT ION SECNO= 60731.000 PROFILE= PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 60731.000 PROF ILE= 20 TRIALS ATTEMPTED TO BALANCE WSEL

z.c; 2.

I I I
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CAUTION SECNO= 60731.000 PROFllE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 60731.000 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 60731.000 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL

Normal program termination



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: sm5

Comment: Elliot Road to 530+00

Solve For Depth

Given Input Data:

Bottom width ..•.•
Left Side Slope .•
Right Side Slope.
Manning's n .••..•
Channel Slope ...•
Discharge•..•.•.•

Computed Results:

Depth .
Velocity•..•.•.•.
Flow Area .••••.•.
Flow Top Width ...
Wetted Perimeter.
critical Depth ...
critical Slope •..
Froude Number .•..

48.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0015 ft/ft

2380.00 cfs

5.00 ft
8.22 fps

289.70 sf
67.98 ft
70.34 ft

4.00 ft
0.0032 ft/ft
0.70 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708



Worksheet Name: sm5a

Comment: 530+00 to 545+00

Solve For Depth

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

4.25 ft
12.45 fps

138.03 sf
40.99 ft
43.00 ft

4.72 ft
0.0033 ft/ft
1.20 (flow is Supercritical)

24.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0048 ft/ft

1718.00 cfs

Depth .
Velocity•.•••...•
Flow Area .•••••••
Flow Top width .•.
Wetted Perimeter.
critical Depth •••
critical Slope .••
Froude Number ...•

Bottom width ••..•
Left Side Slope •.
Right Side Slope.
Manning's n .•.•••
Channel Slope ..•.
Discharge•.••••.•

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

computed Results:

Given Input Data:

I
I
I
I
I
I
I
I
I
I
'I
I
I
I
I
I
I
I
I



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: sm5b

Comment: 545+00 to 560+00

Solve For Depth

Given Input Data:

Bottom width ••••.
Left Side Slope •.
Right Side Slope.
Manning's n •...••
Channel Slope•.•.
Discharge .••..••.

Computed Results:

Depth .....•..•...
Velocity ..••.....
Flow Area .••..•.•
Flow Top Width •.•
Wetted Perimeter.
critical Depth ...
critical Slope .•.
Froude Number ....

10.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0048 ft/ft

1369.00 cfs

5.30 ft
12.53 fps

109.29 sf
31. 21 ft
33.72 ft
5.77 ft
0.0034 ft/ft
1.18 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

29.5

I I I



Worksheet Name: sm6

Comment: 560+00 to 574+90

Solve For Depth

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

4.90 ft
11. 68 fps
87.27 sf
27.61 ft
29.92 ft

5.28 ft
0.0035 ft/ft
1.16 (flow is supercritical)

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0048 ft/ft

1019.00 cfs

Depth•.•.........
Velocity ••••••.••
Flow Area ••••.••.
Flow Top width .••
Wetted Perimeter.
Critical Depth••.
Critical Slope .••
Froude Number .•.•

Bottom width •.•.•
Left Side Slope ••
Right Side Slope.
Manning's n ••••.•
Channel Slope .•.•
Discharge••.••.•.

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

computed Results:

Given Input Data:

I
I
I
I
I
I
I
I.
I
.1
I
I
I
I
,I
I
I
I
I



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: sm6a

Comment: 576+60 to 595+00

Solve For Depth

Given Input Data:

Bottom width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .••.••..

Computed Results:

Depth ...........•
Velocity .
Flow Area .
Flow Top width .
Wetted Perimeter.
critical Depth .
critical Slope .
Froude Number .

10.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0025 ft/ft

1019.00 cfs

5.38 ft
9.11 fps

111. 80 sf
31. 53 ft
34.08 ft

4.96 ft
0.0035 ft/ft
0.85 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

1//1



Worksheet Name: sm7

Comment: 595+00 to 603+00

Solve For Depth

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

4.99 ft
8.51 fps

89.86 sf
27.98 ft
30.34 ft

4.56 ft
0.0036 ft/ft
0.84 (flow is subcritical)

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0025 ft/ft

765.00 cfs

Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
critical Depth .
Critical Slope .
Froude Number .

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

Computed Results:

Given Input Data:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: sm8

Comment: 605+40 to 616+40

Solve For Depth

Given Input Data:

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .•.•.•
Channel Slope .•••
Discharge ••••••••

Computed Results:

Depth .
Velocity••.•••.•.
Flow Area •..••.•.
Flow Top width ...
Wetted Perimeter.
Critical Depth .
critical Slope .
Froude Number •••.

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0025 ft/ft

224.00 cfs

2.72 ft
6.13 fps

36.51 sf
18.87 ft
20.15 ft

2.36 ft
0.0043 ft/ft
0.78 (flow is subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * WaterbUry, ct 06708

I I
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OUTLET ALTERNATIVES DATA



A. 146 acre detention basin located at Baseline Road and Freeway
1. collects all flows from south and east
2. basin water depth = 7.0'
3. 763 ac-ft storage
4. Q attenuated from 69S0 cfs to 4S00 cfs

B. 'North Route' lined outfall channel from basin
1. 140'/170' bw
2. 2:1 ss
3. S = 0.0008 to 0.0010 ft/ft
4. d = S' to 4'
5. L =10,050 feet
6. Q100 = 4500 cfs

C. 130 feet nominal length bridge over Baseline Rd. and existing Champion Drain
D. Costs

I
I
I
I
I
I
I
I
I

II
I
I
I
I
I
I
I
I
I

Price Road GEC Phase II
Southwest Loop
00173 039 044

Champion Drain Outfall Alternatives and Costs

Alternative #1

Item Quantity Unit Unit Cost Cost

Del. Basin
Land 63S9760 sf $1 $6,359,760
Exc. 1177733 cy $3 $3,533,199
10-1 O'xS' box culvert SO If $2,340 $117,000

Channel, cone. lined
140' bw (8940') 161278 sy $22 $3,548,116
170' bw (1110') 23173 sy $22 $509,806
land (175' strip) 1641300 sf $1 $1,641,300

Bridge, L = 130' 14040 sf $50 $702,000
15-10'x4' box culvert

Southern Ave. 160 If $3,750 $600,000
Addtl. bridge (175')

at Southern Ave. freeway
overpass 19075 sf $50 $953,750

Addtl. ramp structures
(350') at Southern 11900 sf $50 $595,000

Total $18,559,931

S-21-91
ETL
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Alternative #2
I

, I

II

I
II
I
I
I
I
I
'I
I
I
I
I
I
I
I
I

2A

2B

5-17-91

A. 33 acre detention basin at Baseline Rd. and Freeway
1. collects flow from south only
2. basin water depth = 6'
3. 183 ac-ft storage
4. Q attenuation from 1690 cfs to 1016 cfs

B. 3-10'x4' siphon under Champion Drain
C. 'North Route' lined outfall channel

1. 26'/40' bw (no basin - 50'/70' bw required)
2. 2:1 ss
3. S = 0.0008 to 0.0010 ft/ft
4. depth = 5' to 4'
5. L = 10050 feet
6. Q100 = 1016 cfs (no basin - Q1 00 = 1690 cfs)

D. 1300' elevated roadway section spanning Champion Drain 1OO-year floodplain
E. Costs

Item Quantity Unit Unit Cost Cost
Det. Basin

Land 1437480 sf $1 $1,437,480

Exc. 319440 cy $3 $958,320

3-10'x4' siphon 500 If $775 $387,500
Channel, cone. lined

26' bw (8940') 48038 sy $22 $1,056,836

40' bw (1110') 7140 sy $22 $157,080
land (50' avg. strip) 477840 sf $1 $477,840

Ramp A, L = 400' 11200 sf $50 $560,000

Ramp B, L = 300' 12000 sf $50 $600,000

Bridge, L = 1300' 140400 sf $50 $7,020,000

4-1 0'x4' box culvert
Southern Ave. 160 If $1,000 $160,000

Addtl. bridge (50')
at Southern Ave. freeway
overpass 5450 sf $50 $272,500

Addtl. ramp structures
(100') at Southern 3400 sf $50 $170,000

Total $13,257,556

Sub alternative (no basin, channel only)
5-10'x4' siphon 500 If $1,200 $600,000

50' bw (8940') channel 71878 sy $22 $1,581,316
70' bw (1110') channel 11391 sy $22 $250,602
land (75' avg. strip) 753750 sf $1 $753,750

Ramp A, L = 400' 11200 sf $50 $560,000
Ramp B, L = 300' 12000 sf $50 $600,000
Bridge, L = 1300' 140400 sf $50 $7,020,000

5-1 0'x4' box culvert
Southern Ave. 160 If $1,200 $192,000

Addtl. bridge (100')
at Southern Ave. freeway
overpass 10900 sf $50 $545,000

Addtl. ramp structures
(150') at Southern 5100 sf $50 $255,000

Total $12,357,668
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A. Channel improvement option only for full 1OO-year flow conditions (6951 cfs)
1. west or north route
2. concrete lined channel, n = .018
3. d = 4.5'(west), d = 5'-4'(north)
4. 2:1 ss
5. S = 0.0008 ft/ft (north) or S = 0,0013 ft/ft (west)
6. Q100 = 6951 cfs

3B 'North Route' Channel
200' bw (8940') 225320 sy $22 $4,957,040

260' bw (1110') 34825 sy $22 $766,150

land (230' avg. strip) 2311500 sf $1 $2,311,500

20-10'x4' box culvert
Southern Ave. 160 If $5,000 $800,000

addtl. bridge (200')
at Southern freeway
overpass 21600 sf $50 $1,080,000

Addtl. ramp structures
(440') at Southern 14960 sf $50 $748,000

Total $10,662,690

I
I
I
I
I
I
I
I

i
i

II
I
I
I
I
I
I
I
I
I
I

Alternative #3

B. Costs

Item Quantity Unit Unit Cost Cost

3A 'West Route' Channel
188' bw (13500') 318895 sy $22 $7,015,690

land (210' strip) 2835000 sf $1 $2,835,000

20-10'x5' box culvert
67th Ave. 60 If $5,200 $312,000

20-10'xS' box culvert
71stAve. 180 If $5,200 $936,000

20-10'x5' box culvert
75th Ave. 60 If $5,200 $312,000

Addt\. bridge (200')
at Baseline freeway
overpass 21600 sf $50 $1,080,000

Addtl. ramp structures
(400') at Baseline 12400 sf $50 $620,000

Total $13,110,690

5-17-91



311'"

"
.
/

--_.-
.....---.-

-
,

'\

5
-9

1

..L

-\.

:
;
:
;
;
:
;
;
:
;
;
:
;
;
-

-
:

'
N

1/
\.\.

/'
\\

l
'fj

II
/I

•
#

..

~ /
::--\~

~
~

..
'

-,
u'I

'.,'"

.... ',f!

Q
)

,
~
,

I
»

r.-~·_·f

,
,

'.
":

-
\
.
,
.

J

IL
.--.....,o

r
~
-
=
;
-
~
~••~~~~j7l'W~~--"":

_1\.
:0

)
o
~

~
0.":

-IIIM-..ILLI
N

-
Z

rt)
LL1

Z
~
<

~
:
:
J
~

.~
~
U
~
U

~
Z

CCo
o

u
~

~
.5

9
T

H
A

V
E

H
.l6

'
'\

.'
311

'"

ID(1
l

(1
l

:E[[)

- (1
l

(1
l

:E
1.0

CIl
N

En §

I
I

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

IOr/l~ :
'.24. 5-17-91

CO~s~
1. All alternatives assume implementation of small basins 06 and 07, which lie along
the east side of the freeway alignment and attenuate flows from the south.

2. The use of detention basins to mitigate large flows at the concentration point
of Baseline Rd. and the freeway is somewhat expensive due to the shallowness
at which they would be constructed, given a shallow ground water condition in this
proximity to the Salt River bed. The shallowness of construction (6 to 10') translates
to correspondingly large surface areas, in order to attain significant storage volume.

3. It is approximately 20% less costly to convey flows via the 'North Route" to the
Salt River than it is go the 'West Route', the general route now taken by the
Champion Drain.

4. The proposed idea of drawing off, with a north diverting side weir, sufficient flow from the
Champion Drain in order to decrease flood levels to existing condition was investigated.
Trial HEC-2 runs resulted in most of the flow needing to go over the side weir in order
to achieve this purpose. Also, it seemed that this idea seNed only to displace the bridge
constriction (and elevated water surface) and not really solve the problem of the design
flow being forced through an inadequate opening.

5. If the 'West Route' is taken with a new channel, portions of it will probably fall
on the same side of Baseline Rd. as lies the existing Champion Drain. This is due to
many single family residences present on the north side of Baseline Rd. from 62nd Ave. to
71st Ave.

6. One crossing location along the N-S leg, south of Baseline Rd. was identified as having
significant potential for diverting flows through the freeway embankment, with the flows
allowed to follow a traditional concentrated path. This condition was judged to be probable at
the Estrella Rd. crossing, beneath the freeway. 255 cfs was presumed to be diverted
through this crossing point and this diversion has been assumed for all alternatives.

7. Of the 6529 ac-ft of rainfall over the entire watershed, 3008 ac-ft is the resulting
runoff (an additional 1200+ ac-ft of runoff is lost to hydrograph truncation) in a
delta-t = 5 minutes HEC-1 run. 3545 ac-ft is the resulting runoff (an additional 466+
ac-ft of runoff is lost to hydrograph truncation) in a delta-t = 10 minutes HEC-1 run.
The single most significant location of lost volume appears to be the South Mtn. Park
detention basin, which takes several days to drain.

ETL's recommendation:
Recommend Alternative #2 with sub-alternative for following reasons:

1. Low to middle in cost range
2. Existing Champion Drain flooding flows are passed through the embankment at

low velocity and require minimal special handling.
3. Improvements upstream in the watershed can be undertaken at the leisure of other

agencies, without ADOT having to invest heavily in high maintenance flood control
measures which may be devalued based upon those future upstream improvement5

4. The issue of improving the Champion Drain is skirted.
5. The construction of detention basins in the proximity of Champion Drain may be

a mistake, due to potential boggy conditions.

The entrance and exit ramps at Baseline Road complicate this alternative somewhat in
that conveyance will have to be provided through the ramps as well. HEC-2 modeling of
the ramp obstructions have not been performed at this time. Portions of two ramps
may require bridge sections, while the other two ramps may require only box culverts or pipes.
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SEGMENT IT
ON-SITE STORM DRAIN CALCULAnONS

DOBBINS ROAD VICINITY
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PRICE ROAD GEC
ON-SITE SR-218 SII LOOP
STORM SEilER DESIGN
RUNOFF CALCULATION SHEET

FREQUENCY=50 YEARS P6= P24= P1=2.37 IN.

FN=A:RAT4.IIS
5-21-91
REV 5-25-92

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DA STATION AREA * PAV'T * 3:1 DG * 5:1 DG * SUM Tc I Q

NO. FROM - TO ACRES * C A CA * C A CA * C A CA * CA MIN IN/HR CFS
-----.----.-----.--------------------------------.-------------------------------------------------------------------

DOBBINS ROAD AREA * * * *
SUMP * * * *
1 47000·47900RT 4.44 * 0.95 3.03 2.88 * 0.70 1.41 0.99 * 0.60 0.00 0.00 * 3.87 10 6.50 25
2 47100-47900LT 3.39 * 0.95 2.72 2.58 * 0.70 0.67 0.47 * 0.60 0.00 0.00 * 3.05 10 6.50 20
3 46300-47000 4.00 * 0.95 2.33 2.21 * 0.70 1.67 1.17 * 0.60 0.00 0.00 * 3.38 10 6.50 22
4 45640-46300 5.24 * 0.95 2.12 2.01 * 0.70 3.12 2.18 * 0.60 0.00 0.00 * 4.20 10 6.50 27
5 44980-45640 5.11 * 0.95 2.12 2.01 * 0.70 2.99 2.09 * 0.60 0.00 0.00 * 4.11 10 6.50 27
6 44320-44980 2.66 * 0.95 1.74 1.65 * 0.70 0.92 0.64 * 0.60 0.00 0.00 * 2.30 10 6.50 15
7 43690-44320 7.11 * 0.95 5.37 5.10 * 0.70 1.74 1.22 * 0.60 0.00 0.00 * 6.32 10 6.50 41
8 42400-43690 5.62 * 0.95 4.44 4.22 * 0.70 1.18 0.83 * 0.60 0.00 0.00 * 5.04 10 6.50 33

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

'60/



PRICE ROAD GEC
ON-SITE SR-218 SW LOOP
STORM SEWER DESIGN
SEWER CALCULATION SHEET

FREQUENCY=50 YEARS P6=
PIPE N=.012

P24= P1=2.37 IN.
TW=

FN=A:STORM4.\lS
6-3-91 REV 6-11-92

LINE STATION
NO. FROM - TO

DA
NO.

INCREM SUM
CA CA

TIME TIME TIME I Q CROWN EL CROWN EL LENGTH SLOPE
INLET SEWER DESIGN IN/HR CFS INLET OUTLET FT FT/FT

DIAM QFULL V
IN CFS FPS

SF
FT/FT

HL
FT

ELEV
INLET

ELEV ASSUMED STR
OUTLET LOSS, FT

Sump Area near Dobbins
S-1 RAMP 0-46845 1 3.87 3.87 10.0 10.0 6.5 25 1010.00 1008.70 200 0.0065 30 36 5.1 0.0032 0.63 1012.04 1010.90 0.50
S-2 RAMP C-46845 2 3.05 3.05 10.0 10.0 6.5 20 1009.00 1008.70 40 0.0075 30 38 4.0 0.0022 0.09 1011.31 1010.90 0.32
S-3 46300-46845 1-2 6.92 6.92 10.0 10.0 6.5 45 1008.70 1007.28 545 0.0026 42 56 4.7 0.0017 0.93 1010.90 1009.64 0.34
s-4 45640-46300 3 3.38 10.30 10.0 1.7 11.7 6.1 63 1007.28 1005.56 660 0.0026 48 79 5.0 0.0016 1.08 1009.64 1008.28 0.27
S-5 44980-45640 4 4.20 14.50 10.0 2.2 13.9 5.6 81 1005.56 1003.84 660 0.0026 48 79 6.5 0.0027 1.78 1008.28 1006.04 0.46
S-6 44320-44980 5 4.11 18.61 10.0 1.7 15.6 5.3 99 1003.84 1002.12 660 0.0026 48 79 7.9 0.0041 2.67 1006.04 1002.79 0.58

~
S-7 43690-44320 6 2.30 20.91 10.0 1.4 17.0 5.1 107 1002.12 1001.00 630 0.0018 2-48 132 4.2 0.0012 0.74 1002.79 1001.98 0.06
S-8 43090-43690 7 6.32 27.23 10.0 2.5 19.5 4.8 131 1001. 00 1000.60 600 0.0007 2-48 88 5.2 0.0018 1.05 1001.98 1000.52 0.41

N S-9 42475-43090 8 5.04 32.27 10.0 1.9 21.4 4.6 148 1000.60 1000.30 615 0.0005 2-54 95 4.7 0.0012 0.74 1000.52 999.66 0.13
S-10 42475-LEFT - - - - - - - 148 1000.30 1000.20 140 0.0007 2-54 113 4.7 0.0012 0.17 999.66 999.25 0.24

(1) (2)

(1) D+Dc/2
(2) 0.7 V2I2G



Also assume losses for changes in direction of less than than 90 degrees to be:

90 degrees 0.7 V*V/2g of velocity of water being turned
45 degrees 2/3 of 0.7 V*V/2g
30 degrees 1/2 of 0.7 V*V/2g

5.10.2 (p. 5-73) Losses at Junctions of Several Flows in a Manhole
Formula: HI-Ho=Vo*Vo/2g-(01/00)(0.3VI*VI/2g)-(Ou/00)(Vu*Vu/2g) (5-23)
HI-Ho='change in hydraulic grade at the manhole (or loss due to the change of
direction of flow, expansion and contraction, collision of flows, etc.)', in feet.

5-92 Manhole Losses
Reference: Design of Urban Highway Drainage - The State-of-the-Art

Reitz and Jens, Inc., St. Louis, MO
August 1979
Federal Highway Administration, Washington, DC

HI-Ho
0.16
0.26 Turn Loss of lateral
0.41 HI total

HI-Ho
-0.04
0.13 Turn Loss of lateral
0.08 HI total

Oo=Outgoing flow
01 =Lateral flow
Qu=lncoming flow

01 au 2g
24 54 64.40

90deg

01 Ou 2g
17 66 64.40

90deg

00
66

00
74

Vo VI Vu
4.70 3.50 5.20

30'

Vo VI Vu
5.20 4.90 4.20

30'

Vo=Velocity of outgoing flow
VI = Velocity of lateral flow
Vu=Velocity of incoming flow

Location Vo VI Vu 00 01 Ou 2g HI-Ho
s-7 4.20 2.50 7.90 54 8 49 64.40 -0.61

24' 90deg 0.06 Turn Loss of lateral
-0.5 HI total

Location Vo VI Vu 00 01 Ou 2g HI-Ho
s-6 7.90 3.70 6.40 99 18 81 64.40 0.44

30' 90deg 0.14 Turn Loss of Lateral
0.58 HI total

Location Va VI Vu 00 01 Qu 2g HI-Ho
s-5 6.40 3.70 5.00 81 18 63 64.40 0.32

30' 90deg 0.14 Turn Loss of lateral
0.46 HI total

Location Vo VI Vu 00 01 Ou 2g HI-Ho
5-4 5.00 3.70 4.70 63 18 45 64.40 0.12

30' 90deg 0.14 Turn Loss of lateral
0.27 HI total

30z~

Location
s-9

Location
s-8

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Location Vo VI Vu 00 01 Ou 2g HI-Ho
s-3 4.70 45 64.40 0.34 1.25xVel.Head

90deg o Turn Loss of lateral
0.34 HI total

Location Vo VI Vu 00 01 Ou 2g HI-Ho
s-2 4.07 20 64.40 0.32 1.25xVel.Head

30' 90deg o Turn Loss of lateral
0.32 HI total

Location Vo VI Vu 00 01 Ou 2g HI-Ho
s-1 5.10 25 64.40 0.50 1.25xVel.Head

30' 90deg o Turn Loss of lateral
0.50 HI total

I I n
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SOUTH MOUNTAIN FREEWAY
SEGMENT III

TECHNICAL APPENDIX
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SEGMENT III
PRECIPITATION CALCULATIONS
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ADDENDUM to "HYDROLOGIC DESIGN FOR
IDGHWAY DRAINAGE IN ARIZONA" April 1975

Steps to be used to determine precipitation values for various dura­
tions and return periods.

STEP 1. From the precipitation maps in the manual "Hydrologic
Design for Highway Drainage in Arizona", determine the precipi­
tation values for the 6 and 24 hour duration storms for return
periods of 2, 5, la, 25, 50 and 100 years. Tabulate these values
in Table 1 in the column headed 'Map Values'

TABLE 1

Return Period Precipitation Values (inches)
(Years)

6 hour duration 24 hour duration

Map Corrected Map Corrected
Value Value Value Value

2 I·Z I.zo I.~ 1.55

5 1.1 /7'5 2./ "Z ./$

10 ?I 'Z/b L.U, '2.55

25 z..~ Z .//0 3.z. .3. /0

50 5J? s.PS ~.v 3.//0

100 g.4 34s 4.0 4. t25

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series
of 12 maps, (2) there may be some slight registration differences
in printing, and (3) precise interpolation between isolines is diffi­
cult. In order to minimize any errors in reading the maps, these
values should be plotted on the diagram" Precipitation Depth versus
Return Period ll Fig. 1.
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SEGMENT ill
SUBAREA PARAMETER SHEETS

(TIME OF CONCENTRATION CALCULATIONS)



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Curve Number:

Time of Concentration:

400 feet
1160 feet
1115 feet

0.113 ft/fl
5.5 fps

feet
h/v

feet
feet
feet
ft/fl

use Tc=O.17
use Tlag=0.1

91.5

100 feet
0.05
1.55 inches
1550 feet
1500 feet

0.5 ft/fl
0.93 fps
0.03 hours
390

1250
1160
0.23
7.7

0.05 hours
1000 feet

feet
feet
ft/fl

12 fps
0.02 hours

SW90ab

0.1 hours
0.06 hours

450
1500
1250
0.56

10

Subarea Number:

0.045 Square Miles

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

TOTAL TRAVEL TIME
Tlag

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Routing Through Downstream Waterway:

Drainage Area:

I
I
I
I
I
I
I
I

I
II
I

I
I
I,
I
I
I
I
I
I
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Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Drainage Area:

Subarea Number:

0.067 Square Miles

SW90c

Time of Concentration:

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Conc. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

600
1510
1250
0.43

10

100 feet
0.05
1.55 inches
1560 feet
1510 feet

0.5 ft/ft
0.93 fps
0.03 hours
650 feet

1250 feet
1150 feet
0.15 ft/ft

6.3 fps
0.05 hours
650 feet

1150 feet
1110 feet

0.062 ft/ft
8.4 fps

0.02 hours

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

II

0.1 hours
0.06 hours

91.5

use Tc=0.17
use Tlag=0.1

feet
feet
feet
ft/ft

feet
h/v



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Curve Number:

Time of Concentration:

feet
feet
feet
ft/ft

feet
h/v

use Tc=0.17
use Tlag=0.1

91.5

100 feet
0.05
1.55 inches
1500 feet
1450 feet

0.5 ft/ft
0.93 fps
0.03 hours
510 feet

1250 feet
1170 feet
0.16 ft/ft
6.5 fps

0.04 hours
920 feet

1170 feet
1116 feet

0.058 ft/ft
7.5 fps

0.03 hours

SW90d

0.1 hours
0.06 hours

560
1450
1250
0.36

9.7

Subarea Number:

0.031 Square Miles

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

TOTAL TRAVEL TIME
Tlag

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Routing Through Downstream Waterway:

Drainage Area:

I
I
I
I
I
I
I
I
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I
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Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Drainage Area:

Subarea Number:

1.15 Square Miles

SW100

Time of Concentration:

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

II

4270
1290
1195

0.022
5.7

300 feet
0.05
1.55 inches

2500 feet
2350 feet

0.500 ft/ft
1.39 fps
0.06 hours
5230 feet
2350 feet
1290 feet

0.203 ft/ft
7.2 fps

0.20 hours
4800 feet
1195 feet
1112 feet

0.017 ft/ft
11.1 fps
0.33 hours

0.59 hours
0.35 hours

88.5

feet
feet
feet
ft/ft

feet
h/v



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Curve Number:

Routing Through Downstream Waterway:

feet
feet
feet
Nft

0.53 hours
0.32 hours

feet
h/v

85.0

100 feet
0.05
1.55 inches

1217.3 feet
1215 feet

0.023 Nft
0.31 fps
0.09 hours
1455 feet
1215 feet
1180 feet

0.024 Nft
2.5 fps

0.16 hours
3094 feet
1180 feet
1124 feet

0.018 Nft
3.1 fps

0.28 hours

SW110Subarea Number:

0.09 Square Miles

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
nag

3/0

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Drainage Area:

Time of Concentration:

I
I
I
I
I
I
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Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Drainage Area:

Time of Concentration:

Subarea Number:

0.12 Square Miles

SW120

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

3/ /

I'

100 feet
0.05
1.55 inches

1312.6 feet
1310 feet

0.026 ft/ft
0.31 fps
0.09 hours

2560 feet
1310 feet
1250 feet

0.023 ft/ft
2.4 fps

0.30 hours
6180 feet
1250 feet
1130 feet

0.019 ft/ft
5.1 fps

0.34 hours

0.73 hours
0.44 hours

85.0

feet
feet
feet
ft/ft

feet
h/v



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Curve Number:

Routing Through Downstream Waterway:

feet
feet
feet
ft/ft

0.69 hours
0.41 hours

feet
h/v

83.1

100 feet
0.05
1.55 inches

1312.9 feet
1310 feet

0.029 ft/ft
0.35 fps
0.08 hours
3200 feet
1310 feet
1250 feet

0.019 ft/ft
2.2 fps

0.40 hours
5870 feet
1250 feet
1130 feet

0.020 ft/ft
7.7 fps

0.21 hours

SW130Subarea Number:

0.47 Square Miles

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel TIme

TOTAL TRAVEL TIME
Tlag

3/2-

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Drainage Area:

Time of Concentration:

I
I
I
I
I
I
I
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Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Drainage Area:

Time of Concentration:

Subarea Number:

1.94 Square Miles

SW140a

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Conc. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

820
2075
1800

0.335
9.5

1740
1650
1560

0.052
8.5

300 feet
0.05
1.55 Inches

2300 feet
2075 feet

0.750 ft/ft
1.39 fps
0.06 hours
1650 feet
1800 feet
1650 feet

0.091 ft/ft
4.9 fps

0.12 hours
3850 4780
1560 1440
1440 1340

0.031 0.021
9.3 7.4

0.59 hours
0.35 hours

92.6

2520 feet
1340 feet
1280 feet

0.024 ft/ft
11.3 fps
0.41 hours

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value

Bottom Width
Side Slope
Method Used

I I I

6250
1280
1156

0.020
0.04
0.05

30
(8-point cross-section)
Normal Depth Storage
thru sub-area SW140b

5720 feet
1280 feet
1158 feet

0.021 ft/ft
0.04 Channel
0.05 Overbank

40 feet
(8-polnt cross-section)
Normal Depth Storage
thru sub-area SW150



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Curve Number:

Routing Through Downstream Waterway:

feet
feet
feet
ft/ft

0.75 hours
0.45 hours

feet
h/v

63.0

100 feet
0.05
1.55 inches

1287.5 feet
1285 feet

0.025 ft/ft
0.31 fps
0.09 hours

3800 feet
1285 feet
1198 feet

0.023 ft/ft
2.4 fps

0.44 hours
2700 feet
1198 feet
1144 feet

0.020 ft/ft
3.4 fps

0.22 hours

SW140bSubarea Number:

0.22 Square Miles

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

TOTAL TRAVEL TIME
Tlag

3/4

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

Overland Flow Length
NValue
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Time of Concentration:

Drainage Area:

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Drainage Area:

Subarea Number:

0.39 Square Miles

SW150

Time of Concentration:

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel TIme
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
nag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

3/£

II

300 feet
0.05
1.55 inches

1880 feet
1750 feet

0.433 ft/ft
1.19 fps
0.07 hours

4270 feet
1750 feet
1250 feet

0.117 ft/ft
5.0 fps

0.24 hours
4800 feet
1250 feet
1156 feet

0.020 ft/ft
4.6 fps

0.29 hours

0.60 hours
0.36 hours

87.8

feet
feet
feet
ft/ft

feet
h/v



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Curve Number:

Routing Through Downstream Waterway:

feet
feet
feet
ft/ft

0.36 hours
0.22 hours

feet
h/v

89.7

100 feet
0.05
1.55 inches

1880 feet
1850 feet

0.300 ft/ft
0.93 fps
0.03 hours

3250 feet
1850 feet
1350 feet

0.154 ft/ft
6.3 fps

0.14 hours
4800 feet
1350 feet
1170 feet

0.038 ft/ft
7.2 fps

0.19 hours

SW160Subarea Number:

0.49 Square Miles

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

TOTAL TRAVEL TIME
Tlag

31ft;

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Time of Concentration:

Drainage Area:

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Drainage Area:

Subarea Number:

0.97 Square Miles

SW170

TIme of Concentration:

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel TIme

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

~/7

2700
1400
1290

0.041
7.3

100 feet
0.05
1.55 inches

2200 feet
2150 feet
0.500 ft/ft
0.93 fps
0.03 hours

5200 feet
2150 feet
1400 feet

0.144 ft/ft
6.0 fps

0.24 hours
4000 feet
1290 feet
1190 feet

0.025 ft/ft
7.8 fps

0.10 hours

0.52 hours
0.31 hours

90.4

feet
feet
feet
ft/ft

feet
h/v



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Curve Number:

Routing Through Downstream Waterway:

feet
feet
feet
ft/ft

feet
h/v

use Tc=0.17
use Tlag=0.1

98.0

100 feet
0.05
1.55 inches
1315 feet
1300 feet

0.150 ft/ft
0.69 fps
0.04 hours
1000 feet
1150 feet
1090 feet

0.060 ft/ft
4.0 fps

0.08 hours
feet
feet
feet
ft/ft
fps
hours

SW180

0.12 hours
0.07 hours

500
1300
1150

0.300
9.0

Subarea Number:

0.04 Square Miles

3/6

TOTAL TRAVEL TIME
Tlag

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

Conc. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Time of Concentration:

Drainage Area:

I
I
I
I
I
I

,I
I

II
I,
I
I
I
I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Drainage Area:

Subarea Number:

0.10 Square Miles

SW190

Time of Concentration:

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

S/q

900
1400
1150

0.278
8.5

100 feet
0.05
1.55 inches
1460 feet
1400 feet

0.600 ft/ft
1.39 fps
0.02 hours
1600 feet
1150 feet
1095 feet

0.034 ft/ft
2.8 fps

0.19 hours
feet
feet
feet
ft/ft
fps
hours

0.21 hours
0.13 hours

88.8

feet
feet
feet
ft/ft

feet
h/v



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Curve Number:

Routing Through Downstream Waterway:

82.0

feet
h/v

0.23 hours
0.12 hours

feet
feet
feet
ft/ft

100 feet
0.05
1.55 inches
1545 feet
1500 feet

0.450 ft/ft
0.93 fps
0.03 hours

2300 feet
1200 feet
1090 feet

0.048 ft/ft
3.6 fps

0.20 hours
feet
feet
feet
ft/ft
fps
hours

SW200

900
1500
1200

0.333
9.5

Subarea Number:

0.11 Square Miles

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

TOTAL TRAVEL TIME
Tlag

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Time of Concentration:

Drainage Area:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Drainage Area:

Subarea Number:

0.03 Square Miles

SW21 0

Time of Concentration:

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

::JZ /

700
1400
1150

0.357
9.8

100 feet
0.05
1.55 inches

1435 feet
1400 feet

0.350 ftIft
0.93 fps
0.03 hours

2200 feet
1150 feet
1095 feet

0.025 ftIft
2.5 fps

0.26 hours
feet
feet
feet
ftIft
fps
hours

0.29 hours
0.17 hours

79.5

feet
feet
feet
ftIft

feet
h/v



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Curve Number:

Routing Through Downstream Waterway:

82.8

feet
h/v

0.30 hours
0.18 hours

feet
feet
feet
ft/ft

100 feet
0.13
1.55 inches

1550 feet
1500 feet

0.500 ft/ft
0.93 fps
0.03 hours

2800 feet
1200 feet
1095 feet

0.038 ft/ft
3.2 fps

0.27 hours
feet
feet
feet
ft/ft
fps
hours

SW220

900
1500
1200

0.333
9.3

Subarea Number:

0.06 Square Miles

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

TOTAL TRAVEL TIME
Tlag

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Time of Concentration:

Drainage Area:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Drainage Area:

Subarea Number:

0.06 Square Miles

SW230

Time of Concentration:

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel TIme
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Cone. Flow Travel TIme
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

I I I

1200
1550
1200

0.292
8.8

100 feet
0.05
1.55 inches
1600 feet
1550 feet

0.500 ft/ft
0.93 fps
0.03 hours

3000 feet
1200 feet
1095 feet

0.035 ft/ft
3.0 fps

0.32 hours
feet
feet
feet
ft/ft
fps
hours

0.35 hours
0.21 hours

84.7

feet
feet
feet
ft/ft

feet
h/v



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Subarea Number:

Time of Concentration:

85.9

0.47 hours
0.28 hours

feet
h/v

feet
feet
feet
ft/ft

300 feet
0.05
1.55 inches

1950 feet
1800 feet

0.500 ft/ft
1.39 fps
0.06 hours
1100 feet
1300 feet
1210 feet

0.082 ft/ft
4.6 fps

0.11 hours
4600 feet
1170 feet
1100 feet

0.015 ft/ft
5.5 fps

0.30 hours

SW240

1850
1210
1170

0.022
7.3

1400
1800
1300

0.357
9.5

0.81 Square Miles

324

Cone. Flow Travel TIme
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Drainage Area:

Curve Number:

Routing Through Downstream Waterway:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Drainage Area:

Subarea Number:

0.35 Square Miles

SW250

Time of Concentration:

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

3Z5

3300
1180
1116

0.019
4.5

100 feet
0.05
1.55 inches

1242 feet
1238 feet

0.040 ft/ft
0.40 fps
0.07 hours

2150 feet
1238 feet
1180 feet

0.027 ft/ft
2.6 fps

0.23 hours
1100 feet

feet
feet
ft/ft

11.0 fps
0.23 hours

0.53 hours
0.32 hours

70.0

feet
feet
feet
ft/ft

feet
h/v

I I I T



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Curve Number:

Routing Through Downstream Waterway:

feet
h/v

72.8

0.39 hours
0.23 hours

feet
feet
feet
ft/ft

100 feet
0.05
1.55 inches

1216 feet
1212 feet

0.040 ft/ft
0.40 fps
0.07 hours
1320 feet
1212 feet
1176 feet

0.027 ft/ft
2.6 fps

0.14 hours
2500 feet
1176 feet
1126 feet

0.020 ft/ft
3.8 fps

0.18 hours

SW260Subarea Number:

0.12 Square Miles

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Overland Flow Length
NValue
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

Time of Concentration:

Drainage Area:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Price Road GEC
South Mountain Freeway

SUBAREA PARAMETERS

Drainage Area:

Subarea Number:

1.27 Square Miles

SW270

Time of Concentration:

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

Curve Number:

Routing Through Downstream Waterway:

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

I I I

5550
1450
1250

0.036
8.8

300 feet
0.05
1.55 inches

2430 feet
2280 feet
0.500 ft/ft
2.78 fps
0.03 hours

3450 feet
2280 feet
1450 feet

0.241 ft/ft
8.0 fps

0.12 hours
5200 feet
1250 feet
1135 feet

0.022 ft/ft
7.2 fps

0.38 hours

0.53 hours
0.32 hours

90.0

feet
feet
feet
ft/ft

feet
h/v



Price Road GEe
South Mountain Freeway

SUBAREA PARAMETERS

Curve Number:

Routing Through Downstream Waterway:

feet
feet
feet
ft/ft

0.19 hours
0.11 hours

feet
h/v

85.0

100 feet
0.05
1.55 inches

1182 feet
1178 feet

0.040 ft/ft
0.40 fps
0.07 hours
1100 feet
1178 feet
1150 feet

0.025 ft/ft
2.6 fps

0.12 hours
feet
feet
feet
ft/ft
fps
hours

SW280Subarea Number:

0.02 Square Miles

Routing Length
Upstream Elevation
Downstream Elevation
Routing Slope
Manning N Value
Bottom Width
Side Slope
Method Used

Cone. Flow Travel Time
Channel Flow Length
Upstream Elevation
Downstream Elevation
Channel Slope
Channel Velocity

Channel Travel Time

TOTAL TRAVEL TIME
Tlag

3Z§

Overland Flow Length
N Value
2-Year Precipitation
Upstream Elevation
Downstream Elevation
Overland Flow Slope
Overland Flow Velocity

Overland Travel Time
Shallow Concentrated Flow Length
Upstream Elevation
Downstream Elevation
Slope
Velocity

Time of Concentration:

Drainage Area:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SEGMENTID
SCS CURVE NUMBER CALCULATIONS



I
Price Road Phase II 00173 039 044 Computed EL&SMc Date ~14-91

I Hydrology (South Mountain Freeway) Sheet 8 of

I
Subarea ISW90ab D.A. = 29 acres Land use acreage values approx.

from aerial photography (6-90)

Land use Soil Group Area CN
mtn. D 14.5 98

I
desert

shrub C 14.5 85

I
Composite
CN= 91.5

I
Subarea ISW90C D.A. = 43 acres

Land use Soil Group Area CN
mtn. D 21.5 98

I
desert

shrub C 21.5 85

I
Composite
CN = 91.5

I
Subarea ISW90d D.A. = 20 acres

Land use Soil Group Area CN
mtn. D 10 98

I desert
shrub C 10 85

I
Composite
CN = 91.5

I Subarea ISW100 D.A. = 799 acres

Land use Soil Group Area CN

I
mtn. D 458 98
desert

shrub C 142 63
desert

I
shrub C 199 85

Composite
CN = 88.54192

I
Subarea ISW110 D.A. = 57 acres

I Land use Soil Group Area CN
desert

shrub C 57 85

I Composite
CN = 85

I
I BZq



I I



I
Price Road Phase II 00173039044 Computed SMc Date 5-04-91

I
Hydrology (South Mountain Freeway) Sheet 10 of

Subarea ISW150 OA = 248 acres Land use acreage values approx.

I
from aerial photography (6-90)

Land use Soil Group Area CN

mtn. 0 176 98

I
desert

shrub A 72 63

Composite

I CN = 87.83870

Subarea ISW160 O.A. = 316 acres

I Land use Soil Group Area CN
mtn. 0 221 98

I
desert

shrub A 63 63
desert

shrub C 32 85

I Composite
CN = 89.70569

I Subarea ISW170 O.A. = 621 acres

I
Land use Soil Group Area CN
mtn. 0 466 98
desert

shrub A 124 63

I desert
shrub C 31 85

I
Composite
CN = 90.36231

I Subarea ISW180 O.A. = 29 acres

Land use Soil Group Area eN

I
mtn. 0 29 98

Composite
CN = 98

I
I
I
I
I

3-8/





I
Price Road Phase II 00173039044 Computed SMc Date 5-04-91

I Hydrology (South Mountain Freeway) Sheet 12 of

Subarea ISW230 OA = 40 acres Land use acreage values approx.

I from aerial photography (6-90)

Land use Soil Group Area CN
mtn. 0 20 98

I
desert

shrub A 8 63
desert

shrub B 12 n

I Composite
CN = 84.7

I Subarea ISW240 OA = 519 acres

I
Land use Soil Group Area CN
mtn. D 259 98
desert

shrub A 104 63

I desert
shrub B 78 n

desert

I
shrub C 78 85

Composite
CN = 85.87668

I
Subarea ISW250 OA = 133 acres

I Land use Soil Group Area CN
desert

shrub A 66.5 63

I desert
shrub B 66.5 n

I
Composite
CN = 70

I
Subarea ISW260 OA = nacres

Land use Soil Group Area CN
desert

I shrub A 23 63
desert

shrub B 54 n

I Composite
CN = 72.81818

I
I
I 333





I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SEGMENT ill
HEC-l ANALYSES

51ST AVE. TO 19TH AVE.
A. SW90 TO SW150 - 50 AND 100 YEAR



11**********·**···********·················* •

* RUN DATE 02/25/1992 TIME 09:34:42·
* *

~******.*.***************•••••••••••••••••

HECl SIN:
I

*

HMVersion: 6.00

FLOOD HYDROGRAPH PACKAGE (HEC-1) *
SEPTEMBER 1990 •

VERSION 4.0 •
•

Data File: c:\scott\price4
050 SW90 - SW 150

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

* •
* u.s. ARMY CORPS OF ENGINEERS *• HYDROLOGIC ENGINEERING CENTER *• 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* •
***************************************

I
I
I
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I

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

....................................................................................................................................................................

Full Microcomputer Implementation
by

Haestad Methods, Inc.

............................................................................................................................................................................

I
I
I
I
I
I
I
I
I
I

37 Brookside Road • ~aterbury, Connecticut 06708· (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1K~.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:~RITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC ~AVE: NE~ FINITE DIFFERENCE ALGORITHM

33S



HEC-1 INPUT PAGE 1

LINE 10 ..•.... 1...•••. 2.••••..3......•4.••••••5•••••••6••••••• 7•••••••8.••.•••9.••••• 10

1 ID PRICE ROAD PHASE II HYDROLOGY CHECK <PRICE4>
2 ID SOUTH MOUNTAIN (19TH AVE TO SALT RIVER)
3 10 50-YEAR 24-HOUR STORM EVENT

*DIAGRAM
4 IT 5 300
5 10 3

6 KK SW90ab
7 PH 0 0.69 1.35 2.37 2.60 2.76 3.05 3.32 3.60
8 BA 0.045
9 LS 91.5

10 UD 0.10

11 KK SM90c
12 BA 0.067
13 LS 91.5
14 UD 0.10

15 KK SW90d
16 BA 0.031
17 LS 91.5
18 UD 0.10

19 KK SII100
20 BA 1.15
21 LS 88.5
22 UD 0.35

23 KK SII110
24 BA 0.09
25 LS 85
26 UD 0.32

27 KK SII120
28 BA 0.12
29 LS 85
30 UD 0.44

31 KK SII130
32 BA 0.28
33 LS 83.1
34 UD 0.41

35 KK SI/140a
36 BA 1.94
37 LS 92.6
38 UD 0.35

39 KK C112 Normal Depth Storage routing to Culvert C112.
40 RS 4 ELEV 1166.5 0
41 RC 0.05 0.04 0.05 6250 0.020
42 RX 0 1 350 360 390 400 749 750
43 RY 1170 1170 1168 1166.5 1166.5 1168 1170 1170

II I



I
I LINE

44

I
45
46
47

48

I 49

50
51

I
52
53
54

I
I
I
I
I
I
I
I
I
I
I
I
I
I

HEC-1 INPUT

10 ••••••• 1••••••• 2•••••••3 ••••••• 4••••••• 5•••••••6 ••••••• 7••••••• 8•••••••9 •••••• 10

KK SII140b
BA 0.22
lS 63.0
UO 0.45

KK C112 Add SIJ140b to routed Q from SII140a at Culvert C112.
HC 2

KK 511150
BA 0.39
lS 87.8
UO 0.36
ZZ

-337

PAGE 2



SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE

NO.

CV) ROUTING

C.) CONNECTOR

(---» DIVERSION OR PUMP FLOW

C<---) RETURN OF DIVERTED OR PUMPED FLOW

6 SW90ab

11 SM90c

15 SW90d

19 SW100

23 SW110

27 SW120

31 SW130

35 SW140a
V
V

39 C112

44 S'W140b

48 C112 ••••••••••••

50 S'W150

C***) RUNOFF ALSO COMPUTED AT THIS LOCATION

I I I



I,
HEC1 SIN: HMVersion: 6.00 Data FiLe: c:\scott\price4

11*****************************************
* *

* RUN DATE 02/25/1992 TIME 09:34:42 *
* *

11*****************************************

*

I:
FLOOD HYDROGRAPH PACKAGE (HEC-1) *

SEPTEMBER 1990 *
VERSION 4.0 *

*

***************************************
* *
* u.s. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
***************************************

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS

PRICE ROAD PHASE II HYDROLOGY CHECK
SOUTH MOUNTAIN (19TH AVE TO SALT RIVER)

50-YEAR 24-HOUR STORM EVENT

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

<PRICE4>

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

5
o

0000
300

o
0055

19

2

HYDROGRAPH TIME DATA
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

IT

5 10I
I

I
I
I
I
I

ENGlI SH UN ITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** ••• *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***. *** *** *** *** *** ***

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .05 SUBBASIN AREA

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

* *

••••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00
24-HR
3.60

12-HR
3.32

HYPOTHETICAL STORM

STORM AREA = .05

DEPTHS FOR O-PERCENT
••••••••••••••• TP-40
2-HR 3-HR 6-HR
2.60 2.76 3.05

.19 INITIAL ABSTRACTION
91.50 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

HYDRO-35
15-MIN 6O-MIN

1.35 2.37

PRECIPITATION DATA

5-MIN
.69

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

* SW90ab *
* *
**************

I 6 KK

I
8 BA

I
7 PH

I
I 9 LS

I 10 UD

I



99. 146. 64. 25.

***

UN IT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

9. 4. 1. O.

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

HYDROGRAPH AT STATION SY90ab

TOTAL RAINFALL = 3.60, TOTAL LOSS = .92, TOTAL EXCESS 2.68

PEAK FLOII
(CFS)

138.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC-FT>

6-HR
12.

2.449
6.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

3. 3.
2.684 2.684

6. 6.

24.92-HR
3.

2.684
6.

CUMULATIVE AREA = .05 SQ MI

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

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

11 KK
*
*
*

*
SM90c *

*

12 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .07 SUBBASIN AREA

PRECIPITATION DATA

••••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

7 PH

5-MIN
.69

HYDRO-35
15-MIN

1.35
60-MIN

2.37

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 •••••••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

STORM AREA = .07

13 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.19 INITIAL ABSTRACTION
91.50 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

14 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

***

147. 217. 95. 37.

UNIT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

14. 5. 2. 1.

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

HYDROGRAPH AT STATION SM90c

TOTAL RAINFALL = 3.60, TOTAL LOSS =

PEAK FLOW
(CFS)

205.

TIME
(HR)

12.17 (CFS)
(INCHES)

CAC- FT>

6-HR
18.

2.449
9.

.92, TOTAL EXCESS =
MAXIMUM AVERAGE FLOW

24-HR 72-HR
5. 5.

2.684 2.684
10. 10.

2.68

24.92-HR
5.

2.684
10.

CUMULATIVE AREA = .07 SQ MI

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

I I I



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

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

* SIJ90d *
* *I 15 KK
* *

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .03 SUBBAS IN AREA

STORM AREA = .03

•••••••..•. TP-49 .••.....•••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••..• TP-40 •....•••••••••.
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

PRECIPITATION DATA

HYDRO-35
5-MIN 15-MIN 6O-MIN

.69 1.35 2.37

7 PH

16 BA

I
I

I

SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

.19 INITIAL ABSTRACTION
91.50 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

HYDROGRAPH AT STATION

O.

***

***

***

UNIT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

7. 3. 1.

SIJ90d

17.44.100.

*** ***

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

68.

***

18 UD

17 LS

I
TOTAL RAINFALL =

CUMULATIVE AREA =

3.60, TOTAL LOSS =

I
I
I

PEAK FLOW
(CFS)

95.

TIME
(HR)

12.17 (CFS)
(INCHES)
(AC-FT)

6-HR
8.

2.449
4.

.92, TOTAL EXCESS =
MAXIMUM AVERAGE FLOW

24-HR 72-HR
2. 2.

2.684 2.684
4. 4.

.03 SQ MI

2.68

24.92-HR
2.

2.684
4.

I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

* *

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.15 SUBBASIN AREA

* SI/l00 *
* *
**************

SCS DIMENSIONLESS UNITGRAPH

. .•••••••.. TP-49 ••••••••...
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

34/

STORM AREA = 1.15

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
• ••.•.••••••••• TP-40 ••.•••.•••••••.
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

.26 INITIAL ABSTRACTION
88.50 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

HYDRO-35 ••••..
15-MIN 60-MIN

1.35 2.37
5-MIN

.69

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

PRECIPITATION DATA

I
19 KK

I 20 BA

I 7 PH

I
21 LS

I
I

22 UD



TLAG .35 LAG

***

158.
234.

8.

498.
165.

5.

1024.
117.

2.

1364.
81.

UNIT HYDROGRAPH
23 END-Of-PERIOD ORDINATES
1411. 1244. 981.

58. 41. 29.
651.

20.
458.

15.
331.

11.

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

HYDROGRAPH AT STATION S'o/100

TOTAL RAINFALL = 3.59, TOTAL LOSS = 1.19, TOTAL EXCESS = 2.40

PEAK FLO'oJ
(CFS)
1853.

TIME
(HR)

12.42 (CFS)
( INCHES)
(AC-FT)

6-HR
272.

2.199
135.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

74. 71.
2.399 2.399
147. 147.

24.92-HR
71.

2.399
147.

CUMULATIVE AREA = 1.15 SQ MI

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

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

23 KK
*
*
*

*
S'o/110 *

*

24 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .09 SUBBASIN AREA

PRECIPITATION DATA

••••••••••• TP-49 ••...•••••.
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

7 PH

5-MIN
.69

HYDRO-35
15-MIN 60-MIN

1.35 2.37

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 •••••••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

STORM AREA = .09

25 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.35 INITIAL ABSTRACTION
85.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

26 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .32 LAG

***

15.
14.

O.

49.
10.

97.
7.

119.
5.

UNIT HYDROGRAPH
21 END-OF-PERIOD ORDINATES

115. 95. 66.
3. 2. 2.

44.
1.

30.
1.

21.
O.

*** *** ***

HYDROGRAPH AT STATION

***

S'o/110

***

TOTAL RAINFALL = 3.60, TOTAL LOSS =
PEAK FLO'oJ

(CFS)
134.

TIME
(HR)

12.42 (CFS)
(I NCHES)

(AC- FT)

6-HR
19.

1.937
9.

1.50, TOTAL EXCESS

MAXIMUM AVERAGE FLO'oJ
24-HR 72-HR

5. 5.
2.103 2.103

10. 10.

2.10

24.92-HR
5.

2.103
10.

CUMULATIVE AREA = .09 SQ MI

I I



I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

SUBBASIN RUNOff DATA

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

* *

SUBBASIN CHARACTERISTICS
TAREA .12 SUBBASIN AREA

* SI/120 *
* *
**************

53.
3.

74.
4.

95.
6.
O.

•..••••••.. TP-49 .•••..•.•••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

******

***

UN IT HYDROGRAPH
28 END-Of-PERIOD ORDINATES

117. 120. 111.
13. 10. 7.
1. 1. O.

SI/120

97.
17.
1.

STORM AREA = .12

DEPTHS fOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 ••••••.••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

***

61.
23.

1.

.35 INITIAL ABSTRACTION
85.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

60-MIN
2.37

30.
30.
2.

HYDROGRAPH AT STATION

HYDRO-35
15-MIN

1.35

***

SCS DIMENSIONLESS UNITGRAPH
TLAG .44 LAG

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

5-MIN
.69

PRECIPITATION DATA

10.
40.

2.

I 27 KK

I
28 BA

I
7 PH

I
I 29 LS

I 30 UD

I
I

***

I
TOTAL RAINfALL = 3.60, TOTAL LOSS = 1.50, TOTAL EXCESS 2.10

I PEAK fU)IJ TIME MAXIMUM AVERAGE fL~

(CfS) (HR) 6-HR 24-HR n-HR 24.92-HR
149. 12.50 (CfS) 25. 7. 7. 7.

( INCHES) 1.935 2.103 2.103 2.103

I (AC-FT ) 12. 13. 13. 13.

CUMULATIVE AREA = .12 SQ MI

1*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

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

I
I

31 KK
*
*
*

*
SI/130 *

*

SUBBASIN RUNOfF DATA

I
32 BA SUBBASIN CHARACTERISTICS

TAREA .28 SUBBASIN AREA

PRECIPITATION DATA

• •••••••••. TP-49 •.•••.••.••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00
I
I

7 PH

5-MIN
.69

HYDRO-35
15-MIN 60-MIN

1.35 2.37

DEPTHS fOR O-PERCENT HYPOTHETICAL STORM
••••••.•••••••• TP-40 ••••••••••.••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

34"3



33 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

STORM AREA = .28

.41 INITIAL ABSTRACTION
83.10 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

34 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .41 LAG

***

27.
81.

4.

82.
61.
3.

171.
44.

2.

258.
33.
2.

UN IT HYDROGRAPH
27 END-OF-PERIOD ORDINATES

297. 295. 259.
25. 18. 13.

1. 1. O.

211.
10.

150.
7.

109.
5.

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

HYDROGRAPH AT STATION SW130

TOTAL RAINFALL = 3.60, TOTAL LOSS = 1.65, TOTAL EXCESS = 1.95

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

337. 12.50 (CFS) 54. 15. 14. 14.
(INCHES) 1.796 1.949 1.949 1.949

(AC-FT) 27. 29. 29. 29.

CUMULATIVE AREA = .28 SQ MI

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

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

35 KK
*
*
*

*
SIJ140a *

*

36 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.94 SUBBASIN AREA

PRECIPITATION DATA

7 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ...... ............... TP-40 ............... ........... TP-49 . ..........

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.69 1.35 2.37 2.60 2.76 3.05 3.32 3.60 .00 .00 .00 .00

STORM AREA = 1.94

37 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.16 INITIAL ABSTRACTION
92.60 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

38 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .35 LAG

***

267.
395.

13.

840.
279.

8.

1728.
197.

3.

2301.
137.

UNIT HYDROGRAPH
23 END-OF-PERIOD ORDINATES
2380. 2099• 1654.

97. 69. 49.
1098.

34.
m.
25.

559.
19.

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

HYDROGRAPH AT STATION SW140a

TOTAL RAINFALL 3.59, TOTAL LOSS = .81, TOTAL EXCESS = 2.78

344-

II I



I
I

PEAK FLO'oI
(CFS)
3551.

TIME
(HR)

12.42 (CFS)
(INCHES)
(AC-FT)

6-HR
527.

2.526
261.

MAXIMUM AVERAGE FLO'oI
24-HR 72-HR

145. 140.
2.782 2.782
288. 288.

24.92-HR
140.

2.782
288.

I CUMULATIVE AREA = 1.94 SQ MI

II *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

***

COMPUTED STORAGE-OUTFLO'oI-ELEVATION DATA

STORAGE .00 .83 1.72 2.67 3.69 4.78 5.93 7.14 8.42 10.36
OUTFLOW .00 9.56 30.80 61.53 101.07 149.18 205.77 270.89 344.60 440.62

ELEVATION 1166.50 1166.68 1166.87 1167.05 1167.24 1167.42 1167.61 1167.79 1167.97 1168.16

STORAGE 13.99 19.32 26.34 35.07 45.49 57.61 71.43 86.95 104.17 123.09
OUTFLOW 567.03 735.99 958.64 1244.83 1603.57 2043.29 2571.95 3197.12 3926.09 4765.88

ELEVATION 1168.34 1168.53 1168.71 1168.89 1169.08 1169.26 1169.45 1169.63 1169.82 1170.00

HYDROGRAPH ROUTING DATA

STORAGE ROUT! NG
NSTPS

ITYP
RSVRIC

X

**********.**.

RIGHT OVERBANK --­
1170.00 1170.00
749.00 750.00

LEFT OVERBANK N-VALUE
MAIN CHANNEL N-VALUE
RIGHT OVERBANK N-VALUE
REACH LENGTH
ENERGY SLOPE
MAX. ELEV. FOR STORAGE/OUTFLO'oI CALCULATION

Normal Depth Storage routing to Culvert C112.

4 NUMBER OF SUBREACHES
ELEV TYPE OF INITIAL CONDITION

1166.50 INITIAL CONDITION
.00 WORKING RAND D COEFFICIENT

CHANNEL
.050
.040
.050

6250.
.0200

.0

CROSS-SECTION DATA
LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --­

1170.00 1170.00 1168.00 1166.50 1166.50 1168.00
.00 1.00 350.00 360.00 390.00 400.00

*
C112 *

*

NORMAL DEPTH
ANL

ANCH
ANR

RLNTH
SEL

ELMAX

ELEVATION
DISTANCE

*
*
*I 39 KK

I 40 RS

I
41 RC

I
I
I

43 RY
42 RX

I
I
I *** *** *** *** ***

I
HYDROGRAPH AT STATION C112

PEAK FLO'oI TIME MAXIMUM AVERAGE FLO'oI
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
3043. 12.75 (CFS) 527. 145. 139. 139.

I (INCHES) 2.525 2.776 2.776 2.776
(AC-FT) 261. 287. 287. 287.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE

I
(AC- FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

21. 12.75 4. 1. 1. 1.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

I
1169.59 12.75 1167.75 1166.96 1166.95 1166.95

CUMULATIVE AREA = 1.94 SQ MI

II *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

345
I



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

44 KK
*
*
*

*
SIJ140b *

*

45 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .22 SUBBASIN AREA

PRECIPITATION DATA

7 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ............... TP-40 . .............. ........... TP-49 . ...........

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.69 1.35 2.37 2.60 2.76 3.05 3.32 3.60 .00 .00 .00 .00

STORM AREA = .22

46 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

1.17 INITIAL ABSTRACTION
63.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

47 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .45 LAG

***

17.
76.
5.

51.
5B.
4.

105.
45.
3.

170.
34.

2.

UNIT HYDROGRAPH
29 END-OF-PERIOD ORDINATES

207. 216. 203.
26. 20. 15.
2. 1. 1.

176.
11.
1.

141.
B.
O.

101.
6.

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

HYDROGRAPH AT STATION Sli140b

TOTAL RAINFALL = 3.60, TOTAL LOSS = 2.B9, TOTAL EXCESS = .71

PEAK FLOIJ
(CFS)

7B.

TIME
(HR)

12.67 (CFS)
(INCHES)

(AC-FT)

6-HR
15.

.629
7.

MAXIMUM AVERAGE FLOIJ
24-HR 72-HR

4. 4.
.70B .708

B. B.

24.92-HR
4.

.70B
B.

CUMULATIVE AREA = .22 SQ MI

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

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

4B KK
*
*
*

*
C112 *

*
Add Sli140b to routed Q from Sli140a at Culvert C112.

49 HC

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

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION C112

PEAK FLOIJ
(CFS)
3116.

TIME
(HR)

12.75 (CFS)
( INCHES)
(AC-FT)

6-HR
541.

2.330
268.

MAXIMUM AVERAGE FLOIJ
24-HR 72-HR

149. 144.
2.565 2.565
296. 296.

24.92-HR
144.

2.565
296.

CUMULATIVE AREA = 2.16 SQ MI

I I I



I
II *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

SUBBASIN RUNOFF DATA

SCS DIMENSIONLESS UNITGRAPH
TLAG .36 LAG

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

SUBBASIN CHARACTERISTICS
TAREA .39 SUBBASIN AREA

119.
4.

164.
6.

235.
8.

•..••..••.• TP-49 .•....•••..
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

***

12-HR 24-HR
3.32 3.60

HYPOTHETICAL STORM

***

***

UN IT HYDROGRAPH
24 END-OF-PERIOD ORDINATES

468. 422. 342.
22. 16. 11.

445.
31.

O.

STORM AREA = .39

DEPTHS FOR O-PERCENT
•••.•••••••..•• TP-40
2-HR 3-HR 6-HR
2.60 2.76 3.05

***

327.
43.

1.

.28 INITIAL ABSTRACTIC>N
87.80 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

157.
61.
2.

***

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

HYDRO-35
5-MIN 15-MIN 60-MIN

.69 1.35 2.37

PRECIPITATION DATA

50.
86.
3.

* S\l150 *
* *
**************

I 50 KK

I 51 BA

I
7 PH

I
I 52 LS

I 53 UD

I
I

***

HYDROGRAPH AT STATION SW150I TOTAL RAINFALL = 3.60, TOTAL LOSS = 1.26, TOTAL EXCESS = 2.34

CUMULATIVE AREA =

I
PEAK FLOW TIME

(CFS) (HR)
605. 12.42

I
I
I
I
I
I
I

(CFS)
(INCHES)

(AC-H)

6-HR
90.

2.148
45.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

25. 24.
2.340 2.340

49. 49.

.39 SQ MI

24.92-HR
24.

2.340
49.



RUNOFF SUMMARY
FL~ IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FL~ FOR MAXIMUM PERIOO BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK 6-HOOR 24-HOOR n-HOOR AREA STAGE MAX STAGE

HYDROGRAPH AT SW90ab 138. 12.17 12. 3. 3. .05

HYDROGRAPH AT SM90c 205. 12.17 18. 5. 5. .07

HYDROGRAPH AT SW90d 95. 12.17 8. 2. 2. .03

HYDROGRAPH AT SII100 1853. 12.42 272. 74. 71. 1. 15

HYDROGRAPH AT SII110 134. 12.42 19. 5. 5. .09

HYDROGRAPH AT SII120 149. 12.50 25. 7. 7. .12

HYDROGRAPH AT SII130 337. 12.50 54. 15. 14. .28

HYDROGRAPH AT SII140a 3551. 12.42 527. 145. 140. 1.94

ROUTED TO C112 3043. 12.75 527. 145. 139. 1.94 1169.59 12.75

HYDROGRAPH AT SII140b 78. 12.67 15. 4. 4. .22

2 COMBINED AT C112 3116. 12.75 541. 149. 144. 2.16

HYDROGRAPH AT SII150 605. 12.42 90. 25. 24. .39

*** NORMAL END OF HEC-1 ***
Elapsed Time - 00:00:17.63 (17.63 Seconds)
NORMAL END OF HEC-1



I
11********·········********·*·**··········** •

* RUN DATE 02/25/1992 TIME 09:20:46·
* •

11*··················*·····················

HEC1 SIN: HMVersion: 6.00

• •
• U.S. ARMY CORPS OF ENGINEERS •
• HYDROLOGIC ENGINEERING CENTER •
• 609 SECOND STREET •
• DAVIS, CALIFORNIA 95616 •
• (916) 756-1104 •
• •

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

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

0100 SW90 - SW150Data File: c:\scott\price4

•
*•
•

FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1990

VERSION 4.0

*

I
I
I

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

I
I

....................................................................................

....................................................................................

Full Microcomputer Implementation
by

Haestad Methods, Inc.

......................................................................................

.......................................................................................

I
37 Brookside Road • Waterbury, Connecticut 06708· (203) 755-1666

I THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

I
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

I
I
I
I
I
I
I



HEC-1 INPUT PAGE 1

LINE 10 •.••••• 1. •••••. 2.••••••3•...•.•4•••••••5.••••••6••••••. 7•••••••8•••••••9•••••• 10

1 10 PRICE ROAD PHASE II HYDROLOGY CHECK <PRICE4>
2 ID SOUTH MOUNTAIN (19TH AVE TO SALT RIVER)
3 ID 100-YEAR 24-HOUR STORM EVENT

*OIAGRAM
4 IT 5 300
5 IO 3

6 KK 51J90ab
7 PH 0 0.79 1.55 2.72 2.97 3.14 3.45 3.74 4.05
8 BA 0.045
9 L5 91.5

10 UO 0.10

11 KK SM90c
12 BA 0.067
13 L5 91.5
14 UD 0.10

15 KK 51J90d
16 BA 0.031
17 L5 91.5
18 UD 0.10

19 KK 5101100
20 BA 1. 15
21 L5 88.5
22 UD 0.35

23 KK SIoI110
24 BA 0.09
25 LS 85
26 UD 0.32

27 KK SIoI120
28 BA 0.12
29 LS 85
30 UO 0.44

31 KK 5101130
32 BA 0.28
33 LS 83.1
34 UO 0.41

35 KK SIoI140a
36 BA 1.94
37 LS 92.6
38 UD 0.35

39 KK C112 Normal Depth Storage routing to Culvert C112.
40 RS 4 ELEV 1166.5 0
41 RC 0.05 0.04 0.05 6250 0.020
42 RX 0 1 350 360 390 400 749 750
43 RY 1170 1170 1168 1166.5 1166.5 1168 1170 1170

350



I
I LINE

I 44

I I
45
46

I

47
I

I 48

II 49

50
51

I
52
53
54

I
I
I
I
I
I
I
I
I
I
I
I
I
I

HEC-1 INPUT

10 ••••••• 1••••••• 2••••.••3 •••••••4•••••••5•••••••6 •••••••7.••••.•8.••••••9•••••• 10

KK SW140b
BA 0.22
LS 63.0
UO 0.45

KK C112 Add SW140b to routed Q from SW140a at Culvert C112.
HC 2

KK SW150
BA 0.39
LS 87.8
UO 0.36
ZZ

PAGE 2



SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE

NO.

CV) ROUTING

c.) CONNECTOR

C---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

6 SW90ab

11 SM90c

15 SW90d

19 SW100

23 SW110

27 SW120

31 SW130

35 SW140a
V
V

39 C112

44 SII140b

48 C112 ••••••••••••

50 SW150

C***) RUNOFF ALSO COMPUTED AT THIS LOCATION

352

I I I



I
HECl SIN: HMVersion: 6.00 Data File: c:\scott\price4

11*****************************************
* *

* RUN DATE 02/25/1992 TIME 09:20:46 *
* *

11*****************************************

* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
SEPTEMBER 1990 *

VERSION 4.0 *
*

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

* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
***************************************

PRICE ROAD PHASE II HYDROLOGY CHECK
SOUTH MOUNTAIN t19TH AVE TO SALT RIVER)
100-YEAR 24-HOUR STORM EVENT

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

COMPUTATION INTERVAL
TOTAL TIME BASE

<PRICE4>

.08 HOURS
24.92 HOURS

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

5
o

0000
300

o
0055

19

2

HYDROGRAPH TIME DATA
NMIN

!DATE
ITIME

NQ
NDDATE
NDTIME
ICENT

IT

5 10

II

I
I

I

I

II
I

ENGLI SH UN ITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOII
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

1*** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .05 SUBBASIN AREA

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

* *

• •••••••••• TP-49 .••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .05

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 ••••••••••••••.
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

.19 INITIAL ABSTRACTION
91.50 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

60-MIN
2.n

HYDRO-35
15-MIN

1.55

SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

5-MIN
.79

PRECIPITATION DATA

* SII90ab *
* *
**************

I 6 KK

I
8 BA

I
I

7 PH

II 9 LS

I 10 UD

I



99. 146. 64. 25.

***

UNIT HYDROGRAPH
8 END-OF-PERIOO ORDINATES

9. 4. 1. O.

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

HYDROGRAPH AT STATION SW90ab

TOTAL RAINFALL = 4.05, TOTAL LOSS = .93, TOTAL EXCESS 3.12

PEAK FLOW TIME MAXIMUM AVERAGE FLOIJ
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

161. 12.17 (CFS) 14. 4. 4. 4.
(INCHES) 2.847 3.115 3.115 3.115

(AC- FT) 7. 7. 7. 7.

CUMULATIVE AREA = .05 SQ MI

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

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

11 KK
*
*
*

*
SM90c *

*

12 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .07 SUBBASIN AREA

PRECIPITATION DATA

7 PH

5-MIN
.79

HYDRO-35
15-MIN

1.55
60-MIN

2.72

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
•••••••••••••.• TP-40 •••••••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

••••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

13 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

STORM AREA = .07

.19 INITIAL ABSTRACTION
91.50 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

14 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

***

147. 217. 95. 37.

UNIT HYDROGRAPH
8 END-OF-PERIOO ORDINATES

14. 5. 2. 1.

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

HYDROGRAPH AT STATION SM90c

TOTAL RAINFALL = 4.05, TOTAL LOSS = .93, TOTAL EXCESS = 3.11

PEAK FLOIJ
(CFS)

240.

TIME
(HR)

12.17 (CFS)
( INCHES)

(AC-FT>

6-HR
21.

2.847
10.

MAXIMUM AVERAGE FLOIJ
24-HR 72-HR

6. 5.
3.115 3.115

11. 11.

24.92-HR
5.

3.115
11.

CUMULATIVE AREA = .07 SQ MI

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

II I



I
I 15 KK

I 16 BA

I 7 PH

I
I 17 LS

I 18 UD

I

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

SUBBASIN RUNOFF DATA

O.

..••.•.••.. TP-49 ••..•.•..••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

***

12-HR 24-HR
3.74 4.05

HYPOTHETICAL STORM

***

***

UN IT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

7. 3. 1.

SW90d

17.

STORM AREA = .03

DEPTHS FOR O-PERCENT
••..•••••••.••. TP-40
2-HR 3-HR 6-HR
2.97 3.14 3.45

44.

.19 INITIAL ABSTRACTION
91.50 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

HYDROGRAPH AT STATION

100.

HYDRO-35
15-MIN 60-MIN

1.55 2.72

*** ***

SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

SCS LOSS RATE
STRTL

CRVNBR
RTiMP

5-MIN
.79

PRECIPITATION DATA

68.

SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

* SIJ90d *
* *
**************

***I

CUMULATIVE AREA =

4.05, TOTAL LOSS =

I
TOTAL RAINFALL =

PEAK FLOW TIME
(CFS) (HR)

111. 12.17

I
I

(CFS)
(INCHES)

(AC- FT)

6-HR
9.

2.848
5.

.93, TOTAL EXCESS =
MAXIMUM AVERAGE FLOW

24-HR n-HR
3. 3.

3.115 3.115
5. 5.

.03 SQ MI

3.12

24.92-HR
3.

3.115
5.

I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** ***

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

* *

SCS DIMENSIONLESS UNITGRAPH

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.15 SUBBASIN AREA

•.••••.•••• TP-49 ••..••.•.••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = 1.15

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
.••...•••..•••. TP-40 •..•••.•••.•••.
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

.26 INITIAL ABSTRACTION
88.50 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

HYDRO-35
15-MIN 60-MIN

1.55 2.n

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

5-MIN
.79

PRECIPITATION DATA

* SI/100 *
* *
**************I

19 KK

I 20 BA

I 7 PH

I
I

21 LS

I
22 UD



TLAG .35 LAG

***

158.
234.

8.

498.
165.

5.

1024.
117.

2.

1364.
81.

UN IT HYDROGRAPH
23 END-OF-PERIOD ORDINATES
1411. 1244. 981.

58. 41. 29.
651.

20.
458.

15.
331.

11.

*** *** ***

HYDROGRAPH AT STATION

***

SIJ100

***

TOTAL RAINFALL = 4.04, TOTAL LOSS = 1.23, TOTAL EXCESS = 2.82

PEAl( FLO'oI
(CFS)
2209.

TIME
(HR)

12.42 (CFS)
(I NCHES)

(AC-FT>

6-HR
320.

2.586
159.

MAXIMUM AVERAGE FLO'oI
24-HR 72-HR

87. 84.
2.816 2.816
173. 173.

24.92-HR
84.

2.816
173.

CUMULATIVE AREA = 1.15 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *.* *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

23 KI(
*
*
*

*
SII110 *

*

24 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .09 SUBBASIN AREA

PRECIPITATION DATA

7 PH

5-MIN
.79

HYDRO-35
15-MIN 60-MIN

1.55 2.72

DEPTHS FOR O-PERCENT
•••••••••••••.• TP-40
2-HR 3-HR 6-HR
2.97 3.14 3.45

HYPOTHETICAL STORM

12-HR 24-HR
3.74 4.05

••••••••••• TP-49 .••.•.••••.
2-0AY 4-DAY 7-0AY 10-0AY

.00 .00 .00 .00

25 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

STORM AREA = .09

.35 INITIAL ABSTRACTION
85.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

26 UO SCS DIMENSIONLESS UNITGRAPH
TLAG .32 LAG

***

15.
14.
o.

49.
10.

97.
7.

119.
5.

UNIT HYDROGRAPH
21 END-OF-PERIOD ORDINATES

115. 95. 66.
3. 2. 2.

44.
1.

30.
1.

21.
O.

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

HYOROGRAPH AT STATION SIJ110

TOTAL RAINFALL = 4.05, TOTAL LOSS = 1.55, TOTAL EXCESS = 2.50

PEAK FLO'oI TIME MAXIMUM AVERAGE FLO'oI
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

162. 12.42 (CFS) 22. 6. 6. 6.
( INCHES) 2.309 2.502 2.502 2.502

(AC-FT> 11. 12. 12. 12.

CUMULATIVE AREA = .09 SQ MI
:;sf;tp

I I I



I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** w**

SUBBASIN RUNOFF DATA

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

* *

SUBBASIN CHARACTERISTICS
TAREA .12 SUBBASIN AREA

SCS DIMENSIONLESS UNITGRAPH
TLAG .44 LAG

53.
3.

74.
4.

95.
6.
O.

24.92-HR
8.

2.501
16.

***

2.50

***

***

UN IT HYDROGRAPH
28 END-OF-PERIOD ORDINATES

117. 120. 111.
13. 10. 7.
1. 1. O.

SII120

1.55, TOTAL EXCESS =

97.
17.
1.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

8. 8.
2.501 2.501

16. 16.

.12 SQ MI

STORM AREA = .12

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
• • • • •• • . • • • . • •. TP-40 .••...••.••..•• • ••••.•••.. TP-49 •....•....•
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY lD-DAY
2.97 3.14 3.45 3.74 4.05 .00 .00 .00 .00

6-HR
30.

2.308
15.

***

61.
23.

1.

.35 INITIAL ABSTRACTION
85.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

60-MIN
2.72

30.
30.
2.

HYDROGRAPH AT STATION

CUMULATIVE AREA =

4.05, TOTAL LOSS =

HYDRO-35
15-MIN

1.55

(CFS)
(INCHES)

(AC-FT)

***

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

5-MIN
.79

PRECIPITATION DATA

10.
40.
2.

TIME
(HR)

12.50

* SI/12D *
* *
**************

TOTAL RAINFALL =
PEAK FLOW

(CFS)
180.

I 27 KK

I
28 BA

I
7 PH

I
I 29 LS

I 30 UD

I
I

***

I
I
I

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** ***

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

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

I
I

31 KK
*
*
*

*
SI/130 *

*

SUBBASIN RUNOFF DATA

I
32 BA SUBBASIN CHARACTERISTICS

TAREA .28 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM

35>7

I
I

7 PH

5-MIN
.79

HYDRO-35
15-MIN 60-MIN

1.55 2.72

DEPTHS FOR O-PERCENT
..•••..•••••..• TP-40
2-HR 3-HR 6-HR
2.97 3.14 3.45

12-HR
3.74

24-HR
4.05

•••..•••..• TP-49 ..•••.....•
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00



33 LS SCS LOSS RATE
STRTl

CRVNBR
RTIMP

STORM AREA = .28

.41 INITIAL ABSTRACTION
83.10 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

34 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .41 LAG

***

27.
81.

4.

82.
61.
3.

171.
44.
2.

258.
33.
2.

UNIT HYDROGRAPH
27 END-OF-PERIOD ORDINATES

297. 295. 259.
25. 18. 13.
1. 1. D.

211.
10.

150.
7.

109.
5.

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

HYDROGRAPH AT STATION SI/130

TOTAL RAINfALL = 4.05, TOTAL LOSS = 1.71, TOTAL EXCESS = 2.34

PEAK fLOII TIME MAXIMUM AVERAGE fLOII
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

411. 12.50 (CfS) 65. 18. 17. 17.
( INCHES) 2.158 2.336 2.336 2.336
(AC-FT) 32. 35. 35. 35 •

CUMULATIVE AREA = •28 sa MI

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

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

35 KK
*
*
*

*
SI/140a *

*

36 BA

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

SUBBASIN RUNOff DATA

SUBBASIN CHARACTERISTICS
TAREA 1.94 SUBBASIN AREA

PRECIPITATION DATA

••••••••••• TP-49 ••••••••...
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

7 PH DEPTHS FOR O·PERCENT HYPOTHETICAL STORM
HYDRO-35 ............... TP-40 . ..............

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR
.79 1.55 2.72 2.97 3.14 3.45 3.74 4.05

STORM AREA = 1.94

37 LS SCS LOSS RATE
STRTl

CRVNBR
RTIMP

.16 INITIAL ABSTRACTION
92.60 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

38 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .35 LAG

***

267.
395.

13.

840.
279.

8.

1728.
197.

3.

2301.
137.

UN IT HYDROGRAPH
23 END-Of-PERIOD ORDINATES
2380. 2099. 1654.

97. 69. 49.
1098.

34.
m.
25.

559.
19.

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

HYDROGRAPH AT STATION SI/140a

TOTAL RAINFALL 4.04, TOTAL LOSS = .82, TOTAL EXCESS = 3.22

-358

I I



I
I

PEAK FLOW
(CFS)
4160.

TIME
(HR)

12.42 (CFS)
(INCHES)

(AC-FT)

6-HR
610.

2.926
303.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

168. 162.
3.217 3.217
333. 333.

24.92-HR
162.

3.217
333.

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

---
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 .83 1.72 2.67 3.69 4.78 5.93 7.14 8.42 10.36
OUTFLOW .00 9.56 30.80 61.53 101.07 149.18 205.77 270.89 344.60 440.62

ELEVATION 1166.50 1166.68 1166.87 1167.05 1167.24 1167.42 1167.61 1167.79 1167.97 1168.16

STORAGE 13.99 19.32 26.34 35.07 45.49 57.61 71.43 86.95 104.17 123.09
OUTFLOW 567.03 735.99 958.64 1244.83 1603.57 2043.29 2571.95 3197.12 3926.09 4765.88

ELEVATION 1168.34 1168.53 1168.71 1168.89 1169.08 1169.26 1169.45 1169.63 1169.82 1170.00

HYDROGRAPH ROUTING DATA

CUMULATIVE AREA =

RIGHT OVERBANK --­
1170.00 1170.00
749.00 750.00

******

1.94 SQ MI

LEFT OVERBANK N-VALUE
MAIN CHANNEL N-VALUE
RIGHT OVERBANK N-VALUE
REACH LENGTH
ENERGY SLOPE
MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

***

Normal Depth Storage routing to Culvert C112.

4 NUMBER OF SUB REACHES
ELEV TYPE OF INITIAL CONDITION

1166.50 INITIAL CONDITION
.00 WORKING RAND 0 COEFFICIENT

CHANNEL
.050
.040
.050

6250.
.0200

.0

CROSS-SECTION DATA
LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --­

1170.00 1170.00 1168.00 1166.50 1166.50 1168.00
.00 1.00 350.00 360.00 390.00 400.00

*
C112 *

*

NORMAL DEPTH
ANL

ANCH
ANR

RLNTH
SEL

ELMAX

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

***

ELEVATION
DISTANCE

*
*
*

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

**************
I 39 KK

I 40 RS

I
41 RC

I
II
I

43 RY
42 RX

II
I
I ***

I

I ."""I

HYDROGRAPH AT STATION C112

CUMULATIVE AREA =

I PEAK FLOW
(CFS)
3584.

I
PEAK STORAGE

(AC- FT)

I 24.

PEAK STAGE
(FEET)I 1169.73

TIME
(HR)

12.75

TIME
(HR)

12.75

TIME
(HR)

12.75

(CFS)
(INCHES)

(AC-FT)

6-HR
610.

2.925
303.

6-HR
4.

6-HR
1167.81

MAXIMUM AVERAGE FLOW
24-HR 72-HR
167. 161.

3.210 3.210
332. 332.

MAXIMUM AVERAGE STORAGE
24-HR 72-HR

1. 1.

MAXIMUM AVERAGE STAGE
24-HR 72-HR

1166.99 1166.98

1.94 SQ MI

24.92-HR
161.

3.210
332.

24.92·HR
1.

24.92-HR
1166.98

11*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

I



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

44 KK
*
*
*

*
SIJ140b *

*

45 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .22 SUBBASIN AREA

PRECIPITATION DATA

. .•••••..•• TP-49 .••..••...•
2-0AY 4-0AY 7-DAY 10-DAY

.00 .00 .00 .00

7 PH
HYDRO-35

5-MIN 15-MIN 6O-MIN
.79 1.55 2.72

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
..••.••.•••.••• TP-40 ••.•••••.••.••.
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

STORM AREA = .22

46 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

1.17 INITIAL ABSTRACTION
63.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

47 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .45 LAG

***

17.
76.
5.

51.
58.
4.

105.
45.
3.

170.
34.

2.

UNIT HYDROGRAPH
29 END-OF-PERIOD ORDINATES

207. 216. 203.
26. 20. 15.
2. 1. 1.

176.
11.
1.

141.
8.
O.

101.
6.

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

HYDROGRAPH AT STATION SIJ140b

TOTAL RAINFALL = 4.05, TOTAL LOSS = 3.10, TOTAL EXCESS .94

PEAK FLO\J
(CFS)

110.

TIME
(HR)

12.58 (CFS)
(INCHES)

(AC-FT)

6-HR
20.

.848
10.

MAXIMUM AVERAGE FLO\J
24-HR 72-HR

6. 5.
.944 .944
11. 11.

24.92-HR
5.

.944
11.

CUMULATIVE AREA = .22 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *.* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

48 KK
*
*
*

*
C112 *

*
Add SIJ140b to routed Q from SIJ140a at Culvert C112.

49 HC

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

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION C112

PEAK FLO\J
(CFS)
3685.

TIME
(HR)

12.75 (CFS)
( INCHES)

(AC-FT)

6-HR
630.

2.711
312.

MAXIMUM AVERAGE FLO\J
24-HR 72-HR

173. 167.
2.979 2.979
343. 343.

24.92-HR
167.

2.979
343.

CUMULATIVE AREA = 2.16 SQ MI

I I



SUBBASIN RUNOFF DATA

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

* *

SCS DIMENSIONLESS UNITGRAPH
TLAG .36 LAG

SUBBASIN CHARACTERISTICS
TAREA .39 SUBBASIN AREA

STORM AREA = .39

DEPTHS FOR a-PERCENT HYPOTHETICAL STORM
• • •• • • •• • • . •••. TP-40 •••.•••..••.••• . •••..••... TP-49 .
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
2.97 3.14 3.45 3.74 4.05 .00 .00 .00 .00

.28 INITIAL ABSTRACTION
87.80 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

HYDRO-35 .•••••
15-MIN 60-MIN

1.55 2.72

SCS LOSS RATE
STRTL

CRVNBR
RTlMP

5-MIN
.79

PRECIPITATION DATA

*** *** *** *** *** *** *** *** .*. *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

* 51/150 *
* *
**************

I
1*** *** ***

I 50 KK

I 51 BA

I
7 PH

I
I 52 LS

I 53 UD

***

UN IT HYDROGRAPH
24 END-OF-PERIOD ORDINATES

468. 422. 342.
22. 16. 11.

I
I

50.
86.
3.

***

157.
61.

2.

***

327.
43.

1.

***

445.
31.

O.

*** ***

235.
8.

164.
6.

119.
4.

I
PEAK FLOII TIME

(CFS) (HR)
723. 12.42

I
I
I
I
I
I
I

HYDROGRAPH AT STATION SI/150

2.75

24.92-HR
28.

2.754
57.

.39 SQ MI

6-HR
106.

2.533
53.

CUMULATIVE AREA =

4.05, TOTAL LOSS = 1.29, TOTAL EXCESS =
MAXIMUM AVERAGE FLOW

24-HR 72-HR
29. 28.

2.754 2.754
57. 57.

(CFS)
(INCHES)

(AC-H)

TOTAL RAINFALL =I



RUNOFF SUMMARY
FL~ IN CUBIC FEET PER SECOND

TI ME IN HCXJRS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOO BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAl( 6-HOUR 24-HOUR n-HOUR AREA STAGE MAX STAGE

HYDROGRAPH AT SW90ab 161. 12.17 14. 4. 4. .05

HYDROGRAPH AT SM90c 240. 12.17 21. 6. 5. .07

HYDROGRAPH AT SW90d 111. 12.17 9. 3. 3. .03

HYDROGRAPH AT SI/100 2209. 12.42 320. 87. 84. 1.15

HYDROGRAPH AT SI/110 162. 12.42 22. 6. 6. .09

HYDROGRAPH AT SI/120 180. 12.50 30. 8. 8. .12

HYDROGRAPH AT SI/130 411. 12.50 65. 18. 17. .28

HYDROGRAPH AT SI/140a 4160. 12.42 610. 168. 162. 1.94

ROUTED TO C112 3584. 12.75 610. 167. 161. 1.94 1169.73 12.75

HYDROGRAPH AT Sli140b 110. 12.58 20. 6. 5. .22

2 COMBINED AT C112 3685. 12.75 630. 173. 167. 2.16

HYDROGRAPH AT SI/150 723. 12.42 106. 29. 28. .39

*** NORMAL END OF HEC-1 ***
Elapsed Time - 00:00:19.50 (19.50 Seconds)
NORMAL END OF HEC-1

I I I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SEGMENT ill
HEC-1 ANALYSES

51ST AVE. TO 19TH AVE.
B. SW160 TO SW270 - 50 AND 100 YEAR



11*****************************************
* *

* RUN DATE 02/24/1992 TIME 13:05:15 *
* *

11*****************************************

HEC1 S/N:
II

*

HMVersion: 6.00

FLOOD HYDROGRAPH PACKAGE (HEC·1) *
SEPTEMBER 1990 *

VERSION 4.0 *
*

Data File: c:\scott\price3
050 SW 160 - SW270

*******************.*************.*****
* *
* u.s. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
***************************************

II

II

II

II

II

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

....................................................................................................................................................................

Full Microcomputer Implementation
by

Haestad Methods, Inc.

..............................................................................................................................................................................

II

II

II

II

II

II

I
II

II

II

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



HEC-1 INPUT PAGE 1

LINE 10 ••••••• 1••••••• 2•••••••3•••••••4•••••••5•••••••6••••••• 7•••••••8•••.•••9••.••• 10

1 10 PRICE ROAD PHASE II HYDROLOGY CHECK <PRICE3>
2 10 SOUTH MOUNTAIN (19TH AVE TO SALT RIVER)
3 10 50-YEAR 24-HOUR STORM EVENT

*DIAGRAM
4 IT 5 300
5 10 3

6 KK SIJ160 Culvert C115
7 PH 0 0.69 1.35 2.37 2.60 2.76 3.05 3.32 3.60
8 SA 0.49
9 LS 89.7

10 UD 0.22

11 KK cell10 Route SII160 thru Detention Cell 10.
12 RS 1 STOR 0.0
13 SV 0 3.3 6.9 10.7 14.8 19.1 23.7 24.7 25.6 26.6
14 SV 27.5 28.5 29.5 30.5
15 SE 1160 1161 1162 1163 1164 1165 1166 1166.2 1166.4 1166.6
16 SE 1166.8 1167 1167.2 1167.4
17 SQ 0 13 39 60 78 90 105 164 270 405
18 SQ 566 749 949 1167
19 KO 1

20 KK SII170 Culvert C116
21 SA 0.97
22 LS 90.4
23 UD 0.31

24 KK SIJ180 Culvert C117
25 SA 0.04
26 LS 98.0
27 UD 0.10

28 KK SIJ190 Culvert C118
29 SA 0.10
30 LS 88.8
31 UD 0.13

32 KK SIJ200 Culvert C119
33 SA 0.11
34 LS 82
35 UD 0.12

36 KK SIJ21 0 Culvert C120
37 SA 0.03
38 LS 79.5
39 UD 0.17

40 KK SII220 Culvert C121
41 SA 0.06
42 LS 82.8
43 UD 0.18

II I



I
I LINE

44

I
45

46
47
48

I 49

50
51

I
52
53

54
55

I 56
57
58
59

I 60
61
62
63

I 64

65
66
67

I 68

69
70

I
71
72

73
74

I 75
76
n

I
I
I
I
I
I
I
I

HEC-l INPUT

10 ••••••• 1••••••• 2•••••••3••••••• 4••••••• 5••••••• 6••••••• 7•••••••8 ••••••• 9•••••• 10

KK cell12
HC 5

KK SIJ230 Culvert C122
BA 0.06
LS 84.7
UD 0.21

KK SIJ240 Culvert Cl23
BA 0.81
LS 85.9
UD 0.28

KK cell12 Combine SIJ180 to SIJ140 at Detention Cell 12.
HC 3

KK weir12 Route SIJ180 to SIJ240 thru Detention Cell 12.
RS 1 STOR 0.0
SV 0 3.8 14.3 25.4 37.2 49.4 62.5 76.0 90.2 91.6
SV 93.1 94.6 96.0 97.5
SE 1080.6 1081 1082 1083 1084 1085 1086 1087 1088 1088.1
SE 1088.2 1088.3 1088.4 1088.4
SQ 6 13 36 50 60 72 80 88 96 316
SQ 706 1213 1812 2490
KO 1

KK SIJ250 Culvert C124
BA 0.21
LS 70.0
UD 0.32

KK S1J260 Culvert C125
BA 0.12
LS 72.8
UD 0.23

KK SIJ270 Culvert C126
BA 1.09
LS 90
UD 0.32
ZZ

PAGE 2



SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE

NO.

(V) ROUTING

c.) CONNECTOR

(---» DIVERSION OR PUMP FLOW

c<---) RETURN OF DIVERTED OR PUMPED FLOW

6 SW160
V
V

11 cel110

20 SW170

28 SW190

32 SW200

36 SW210

40 SW220

. . .
44 ceI112 .........................................•......

46 SW230

50 SW240

54 ceI112..............•.........
V
V

56 weir12

65 SW250

69 SW260

73 SW270

C***) RUNOFF ALSO COMPUTED AT THIS LOCATION

II I



I
HEC1 SIN: HMVersion: 6.00 Data File: c:\scott\price3

11*****************************************
* *

* RUN DATE 02/24/1992 TIME 13:05:15 *
* *

11*****************************************

* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
SEPTEMBER 1990 *

VERSION 4.0 *
*

***************************************
* *
* u.s. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
***************************************

PRICE ROAD PHASE II HYDROLOGY CHECK
SOUTH MOUNTAIN (19TH AVE TO SALT RIVER)

50-YEAR 24-HOUR STORM EVENT

COMPUTATION INTERVAL
TOTAL TIME BASE

OUTPUT CONTROL VARIABLES
IPRNT 3
IPLOT 0
QSCAL o.

<PRICE3>

.08 HOURS
24.92 HOURS

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

5
o

0000
300

o
0055

19

2

HYDROGRAPH TIME DATA
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

IT

5 10I
I
I

I

I
I
I

ENGLI SH UN ITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOIJ
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .49 SUBBASIN AREA

SCS DIMENSIONLESS UNITGRAPH
TLAG .22 LAG

••••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00
24-HR
3.60

12-HR
3.32

HYPOTHETICAL STORM

STORM AREA = .49

DEPTHS FOR O-PERCENT
••••••••••••••• TP-40
2-HR 3-HR 6-HR
2.60 2.76 3.05

.23 INITIAL ABSTRACTION
89.70 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

Culvert C115

60-MIN
2.37

HYDRO-35
15-MIN

1.35

*

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

PRECIPITATION DATA

5-MIN
.69

SIJ160 *
*

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

*
*
*

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

I 6 KK

I
8 BA

I
7 PH

I
I 9 LS

I 10 UD

I



193.
23.

653.
13.

903.
8.

797.
5.

***

UN IT HYDROGRAPH
15 END-OF-PERIOD ORDINATES

516. 295. 180.
2.

107. 63. 37.

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

HYDROGRAPH AT STATION S~160

TOTAL RAINFALL = 3.60, TOTAL LOSS = 1.09, TOTAL EXCESS = 2.51

PEAK FLO\I
(CFS)
1043.

TIME
(HR)

12.25 (CFS)
(INCHES)

(AC-FT>

6-HR
121.

2.299
60.

MAXIMUM AVERAGE FLO\I
24-HR 72-HR

33. 32.
2.512 2.512

66. 66.

24.92-HR
32.

2.512
66.

CUMULATIVE AREA = .49 SQ MI

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

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

11 KK
*
*
*

*
cell10 *

*
Route S~160 thru Detention Cell 10.

19 KO

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

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
1 PRINT CONTROL
o PLOT CONTROL

O. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

12 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

.00 INITIAL CONDITION

.00 WORKING RAND 0 COEFFICIENT

1164.00 1165.00 1166.00 1166.20· 1166.40 1166.60

13 SV

15 SE

17 SQ

STORAGE .0 3.3 6.9 10.7
27.5 28.5 29.5 30.5

ELEVATION 1160.00 1161.00 1162.00 1163.00
1166.80 1167.00 1167.20 1167.40

DISCHARGE O. 13. 39. 60.
566. 749. 949. 1167.

***

14.8

78.

19.1

90.

23.7

105.

24.7

164.

25.6

270.

26.6

405.

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

HYDROGRAPH AT STATION cell10

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

* *
DA MON HRMN ORD OUTFLO\I STORAGE STAGE * DA MON HRMN ORO OUTFLO\I STORAGE STAGE * DA MON HRMN ORO OUTFLO\I STORAGE STAGE

* *
0000 1 O. .0 1160.0 * 0820 101 O. .0 1160.0 * 1640 201 50. 8.9 1162.5
0005 2 O. .0 1160.0 * 0825 102 O. .0 1160.0 * 1645 202 49. 8.6 1162.5
0010 3 O. .0 1160.0 * 0830 103 O. .0 1160.0 * 1650 203 47. 8.4 1162.4
0015 4 O. .0 1160.0 * 0835 104 O. .0 1160.0 * 1655 204 46. 8.2 1162.3
0020 5 O. .0 1160.0 * 0840 105 O. .0 1160.0 * 1700 205 45. 7.9 1162.3
0025 6 O. .0 1160.0 * 0845 106 O. .0 1160.0 * 1705 206 44. 7.7 1162.2
0030 7 O. .0 1160.0 * 0850 107 O. .0 1160.0 * 1710 207 42. 7.5 1162.2
0035 8 O. .0 1160.0 * 0855 108 O. .0 1160.0 * 1715 208 41. 7.3 1162.1
0040 9 O. .0 1160.0 * 0900 109 O. .0 1160.0 * 1720 209 40. 7.1 1162.1
0045 10 O. .0 1160.0 * 0905 110 O. .0 1160.0 * 1725 210 39. 6.9 1162.0
0050 11 O. .0 1160.0 * 0910 111 O. .0 1160.0 * 1730 211 38. 6.7 1162.0
0055 12 O. .0 1160.0 * 0915 112 O. .0 1160.0 * 1735 212 36. 6.6 1161.9
0100 13 O. .0 1160.0 * 0920 113 O. .0 1160.0 * 1740 213 35. 6.4 1161.9
0105 14 O. .0 1160.0 * 0925 114 O. .1 1160.0 * 1745 214 34. 6.2 1161.8
0110 15 O. .0 1160.0 * 0930 115 0·~B·1 1160.0 * 1750 215 33. 6.1 1161.8

I I I II



I
1 0115 16 O. .0 1160.0 * 1 0935 116 O. .1 1160.0 * 1 1755 216 32. 5.9 1161.7

I
1 0120 17 O. .0 1160.0 * 1 0940 117 O. .1 1160.0 * 1 1800 217 31. 5.8 1161. 7
1 0125 18 O. .0 1160.0 * 1 0945 118 1. .1 1160.0 * 1 1805 218 30. 5.6 1161.6
1 0130 19 O. .0 1160.0 * 1 0950 119 1. .1 1160.0 * 1 1810 219 29. 5.5 1161.6

1 0135 20 O. .0 1160.0 * 1 0955 120 1. .2 1160.1 * 1 1815 220 28. 5.4 1161.6
1 0140 21 O. .0 1160.0 * 1 1000 121 1. .2 1160.1 * 1 1820 221 27. 5.3 1161.5

I 1 0145 22 O. .0 1160.0 * 1 1005 122 1. .2 1160.1 * 1 1825 222 26. 5.1 1161.5
1 0150 23 O. .0 1160.0 * 1 1010 123 1. .3 1160.1 * 1 1830 223 25. 5.0 1161.5
1 0155 24 O. .0 1160.0 * 1 1015 124 1. .3 1160.1 * 1 1835 224 25. 4.9 1161.4
1 0200 25 O. .0 1160.0 * 1 1020 125 1. .3 1160.1 * 1 1840 225 24. 4.8 1161.4
1 0205 26 O. •0 1160.0 * 1 1025 126 1• .4 1160.1 * 1 1845 226 23. 4.7 1161.4

I 1 0210 27 O. .0 1160.0 * 1 1030 127 2. .4 1160.1 * 1 1850 227 22. 4.6 1161.4
1 0215 28 O. •0 1160.0 * 1 1035 128 2• .5 1160.1 * 1 1855 228 22. 4.5 1161.3
1 0220 29 O. •0 1160.0 * 1 1040 129 2• .5 1160.2 * 1 1900 229 21. 4.4 1161.3
1 0225 30 O. .0 1160.0 * 1 1045 130 2. .6 1160.2 * 1 1905 230 21. 4.3 1161.3

I
1 0230 31 O. .0 1160.0 * 1 1050 131 2. .6 1160.2 * 1 1910 231 20. 4.3 1161.3
1 0235 32 O. .0 1160.0 * 1 1055 132 3. .7 1160.2 * 1 1915 232 19. 4.2 1161.2
1 0240 33 O. .0 1160.0 * 1 1100 133 3. .8 1160.2 * 1 1920 233 19. 4.1 1161.2

1 0245 34 O. .0 1160.0 * 1 1105 134 3. .8 1160.3 * 1 1925 234 18. 4.0 1161. 2
1 0250 35 O. .0 1160.0 * 1 1110 135 4. .9 1160.3 * 1 1930 235 18. 4.0 1161.2

I 1 0255 36 O. .0 1160.0 * 1 1115 136 4. 1.0 1160.3 * 1 1935 236 17. 3.9 1161.2
1 0300 37 O. .0 1160.0 * 1 1120 137 4. 1.1 1160.3 * 1 1940 237 17. 3.8 1161.2
1 0305 38 O. .0 1160.0 * 1 1125 138 5. 1.3 1160.4 * 1 1945 238 17. 3.8 1161.1
1 0310 39 O. •0 1160.0 * 1 1130 139 5• 1.4 1160.4 * 1 1950 239 16. 3.7 1161.1

I
1 0315 40 O. .0 1160.0 * 1 1135 140 6. 1.6 1160.5 * 1 1955 240 16. 3.7 1161.1
1 0320 41 O. .0 1160.0 * 1 1140 141 7. 1.8 1160.6 * 1 2000 241 15. 3.6 1161.1

1 0325 42 O. .0 1160.0 * 1 1145 142 9. 2.2 1160.7 * 1 2005 242 15. 3.6 1161.1
1 0330 43 O. .0 1160.0 * 1 1150 143 11. 2.9 1160.9 * 1 2010 243 15. 3.5 1161. 1
1 0335 44 O. .0 1160.0 * 1 1155 144 17. 3.9 1161.2 * 1 2015 244 14. 3.5 1161.0

I
1 0340 45 O. .0 1160.0 * 1 1200 145 28. 5.4 1161.6 * 1 2020 245 14. 3.4 1161.0
1 0345 46 O. .0 1160.0 • 1 1205 146 45. 8.0 1162.3 • 1 2025 246 14. 3.4 1161.0
1 0350 47 O. .0 1160.0 • 1 1210 147 68. 12.5 1163.4 • 1 2030 247 13. 3.3 1161.0
1 0355 48 O. .0 1160.0 • 1 1215 148 88. 18.5 1164.9 • 1 2035 248 13. 3.3 1161.0
1 0400 49 O. .0 1160.0 * 1 1220 149 161. 24.6 1166.2 • 1 2040 249 13. 3.3 1161.0

I, 1 0405 50 O. .0 1160.0 • 1 1225 150 668. 28.1 1166.9 * 1 2045 250 13. 3.2 1161.0
1 0410 51 O. .0 1160.0 • 1 1230 151 714. 28.3 1167.0 * 1 2050 251 13. 3.2 1161. 0
1 0415 52 O. .0 1160.0 • 1 1235 152 597. 27.7 1166.8 • 1 2055 252 12. 3.1 1161.0
1 0420 53 O. .0 1160.0 • 1 1240 153 469. 27.0 1166.7· 1 2100 253 12. 3.1 1160.9

I
1 0425 54 O. .0 1160.0 • 1 1245 154 362. 26.3 1166.5 • 1 2105 254 12. 3.1 1160.9
1 0430 55 O. .0 1160.0 • 1 1250 155 278. 25.7 1166.4 • 1 2110 255 12. 3.0 1160.9
1 0435 56 O. .0 1160.0 • 1 1255 156 212. 25.1 1166.3 • 1 2115 256 12. 3.0 1160.9
1 0440 57 O. .0 1160.0 • 1 1300 157 163. 24.7 1166.2 * 1 2120 257 12. 3.0 1160.9
1 0445 58 O. .0 1160.0 • 1 1305 158 141. 24.3 1166.1 • 1 2125 258 12. 2.9 1160.9

I 1 0450 59 O. .0 1160.0 * 1 1310 159 121. 24.0 1166.1 • 1 2130 259 11. 2.9 1160.9
1 0455 60 O. .0 1160.0 * 1 1315 160 105. 23.7 1166.0 • 1 2135 260 11. 2.9 1160.9
1 0500 61 O. .0 1160.0 * 1 1320 161 104. 23.4 1165.9 • 1 2140 261 11. 2.8 1160.9
1 0505 62 O. .0 1160.0 • 1 1325 162 103. 23.0 1165.9 • 1 2145 262 11. 2.8 1160.8

I
1 0510 63 O. .0 1160.0 * 1 1330 163 102. 22.7 1165.8 • 1 2150 263 11. 2.8 1160.8
1 0515 64 O. .0 1160.0 • 1 1335 164 101. 22.3 1165.7 * 1 2155 264 11. 2.7 1160.8
1 0520 65 O. .0 1160.0 • 1 1340 165 99. 21.9 1165.6 * 1 2200 265 11. 2.7 1160.8
1 0525 66 O. .0 1160.0 • 1 1345 166 98. 21.6 1165.5 • 1 2205 266 11. 2.7 1160.8
1 0530 67 O. .0 1160.0 • 1 1350 167 97. 21.2 1165.4 • 1 2210 267 10. 2.6 1160.8

I 1 0535 68 O. .0 1160.0 * 1 1355 168 95. 20.8 1165.4 * 1 2215 268 10. 2.6 1160.8
1 0540 69 O. .0 1160.0 * 1 1400 169 94. 20.4 1165.3 • 1 2220 269 10. 2.6 1160.8
1 0545 70 O. .0 1160.0 * 1 1405 170 93. 20.0 1165.2 * 1 2225 270 10. 2.6 1160.8
1 0550 71 O. .0 1160.0 * 1 1410 171 91. 19.6 1165.1 * 1 2230 271 10. 2.5 1160.8

I
1 0555 72 O. .0 1160.0 * 1 1415 172 90. 19.2 1165.0 • 1 2235 272 10. 2.5 1160.8
1 0600 73 O. .0 1160.0 * 1 1420 173 89. 18.8 1164.9 • 1 2240 273 10. 2.5 1160.8
1 0605 74 O. .0 1160.0 • 1 1425 174 88. 18.3 1164.8 • 1 2245 274 10. 2.5 1160.7
1 0610 75 O. .0 1160.0 • 1 1430 175 87. 17.9 1164.7 • 1 2250 275 10. 2.4 1160.7
1 0615 76 O. .0 1160.0 • 1 1435 176 86. 17.5 1164.6 • 1 2255 276 9. 2.4 1160.7

I
1 0620 77 O. .0 1160.0 • 1 1440 177 85. 17.1 1164.5 * 1 2300 277 9. 2.4 1160.7
1 0625 78 O. .0 1160.0 * 1 1445 178 83. 16.7 1164.5 * 1 2305 278 9. 2.4 1160.7
1 0630 79 O. .0 1160.0 * 1 1450 179 82. 16.3 1164.4 * 1 2310 279 9. 2.3 1160.7
1 0635 80 O. .0 1160.0 * 1 1455 180 81. 16.0 1164.3 • 1 2315 280 9. 2.3 1160.7
1 0640 81 O. .0 1160.0 • 1 1500 181 80. 15.6 1164.2 • 1 2320 281 9. 2.3 1160.7

I 1 0645 82 O. .0 1160.0 • 1 1505 182 79. 15.2 1164.1 * 1 2325 282 9. 2.3 1160.7
1 0650 83 O. .0 1160.0 • 1 1510 183 78. 14.8 1164.0 * 1 2330 283 9. 2.2 1160.7
1 0655 84 O. .0 1160.0 • 1 1515 184 76. 14.4 1163.9 • 1 2335 284 9. 2.2 1160.7
1 0700 85 O. .0 1160.0 • 1 1520 185 75. 14.0 1163.8 • 1 2340 285 9. 2.2 1160.7

I
1 0705 86 O. .0 1160.0 • 1 1525 186 73. 13.6 1163.7 • 1 2345 286 9. 2.2 1160.7
1 0710 87 O. .0 1160.0 • 1 1530 187 71. 13.3 1163.6 • 1 2350 287 8. 2.1 1160.7
1 0715 88 O. .0 1160.0 * 1 1535 188 70. 12.9 1163.5 * 1 2355 288 8. 2.1 1160.6
1 0720 89 O. .0 1160.0 * 1 1540 189 68. 12.6 1163.5 * 2 0000 289 8. 2.1 1160.6

1 0725 90 O. .0 1160.0 * 1 1545 190 67. 12.2 1163.4 • 2 0005 290 8. 2.1 1160.6

I 1 0730 91 O. .0 1160.0 * 1 1550 191 65. 11.9 1163.3 • 2 0010 291 8. 2.1 1160.6
1 0735 92 O. .0 1160.0 * 1 1555 192 64. 11.5 1163.2 • 2 0015 292 8. 2.0 1160.6
1 0740 93 O. .0 1160.0 * 1 1600 193 62. 11.2 1163.1 • 2 0020 293 8. 2.0 1160.6
1 0745 94 O. .0 1160.0 • 1 1605 194 61. 10.9 1163.0 • 2 0025 294 8. 1.9 1160.6

I
1 0750 95 O. .0 1160.0 • 1 1610 195 593;;110 •6 1163.0 • 2 0030 295 7. 1.9 1160.6



0755 96 o. .0 1160.0 * 1615 196 58. 10.3 1162.9 * 2 0035 296 7. 1.9 1160.6
0800 97 o. .0 1160.0 * 1620 197 56. 10.0 1162.8 * 2 0040 297 7. 1.8 1160.5
0805 98 O. .0 1160.0 * 1625 198 54. 9.7 1162.7 * 2 0045 298 7. 1.8 1160.5
0810 99 O. .0 1160.0 * 1630 199 53. 9.4 1162.7 * 2 0050 299 7. 1.7 1160.5
0815 100 o. .0 1160.0 * 1635 200 51- 9.2 1162.6 * 2 0055 300 7. 1.7 1160.5

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

PEAK FLO\J TIME MAXIMUM AVERAGE FLO\J
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

714. 12.50 (CFS) 112. 32. 31. 31.
(INCHES) 2.119 2.448 2.448 2.448
(AC-H) 55. 64. 64. 64.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

28. 12.50 15. 5. 5. 5.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

1166.96 12.50 1164.06 1161.32 1161.27 1161.27

CUMULATIVE AREA = .49 SQ MI

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

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

20 KK
*
*
*

*
SI/170 *

*
CuLvert C116

21 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .97 SUBBASIN AREA

PRECIPITATION DATA

••••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

7 PH

5-MIN
.69

HYDRO-35
15-MIN 6O-MIN

1.35 2.37

DEPTHS FOR D-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 •••••••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

STORM AREA = .97

22 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.21 INITIAL ABSTRACTION
90.40 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

23 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .31 LAG

***

178.
141.

O.

571.
96.

1110.
65.

1327.
45.

UN IT HYDROGRAPH
21 END-OF-PERIOO ORDINATES

1252. 1011. 668.
30. 20. 14.

444.
10.

309.
7.

208.
3.

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

TOTAL RAINFALL =

HYDROGRAPH AT STATION

3.60, TOTAL LOSS =

SI/170

1.02, TOTAL EXCESS = 2.57

PEAK FLO\J
(CFS)
1763.

TIME
(HR)

12.33 (CFS)
(INCHES)
(AC-FT)

6-HR
245.

2.352
122.

MAXIMUM AVERAGE FLO\J
24-HR 72-HR

67. 65.
2.575 2.575

133. 133.

24.92-HR
65.

2.575
133.

CUMULATIVE AREA = .97 SQ MI

I I

310



I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA

SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

PRECIPITATION DATA

O.

•••••••.••• TP-49 •••••....••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

***

***

***

UN IT HYDROGRAPH
8 END-OF-PERIOO ORDINATES

8. 3. 1.22.

STORM AREA = .04

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
•••.•.••••••..• TP-40 •••••.••••..•••
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

***

57.

.04 INITIAL ABSTRACTION
98.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

Culvert C117

60-MIN
2.37

130.

HYDRO-35
15-MIN

1.35

***

*
SII180 *

*

5-MIN
.69

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

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

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

88.

***

I 24 KK

I
25 BA

I
7 PH

I
I 26 LS

I 27 UD

I
I
I TOTAL RAINFALL =

HYDROGRAPH AT STATION

3.60, TOTAL LOSS =
SII180

.23, TOTAL EXCESS 3.37

I
PEAK FLOII

(CFS)
140.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC-FT)

6-HR
13.

2.966
6.

MAXIMUM AVERAGE FLOII
24-HR 72-HR

4. 3.
3.366 3.366

7. 7.

24.92-HR
3.

3.366
7.

I CUMULATIVE AREA = .04 SQ MI

1*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** ••• *** *** *** *** *** *** *** *** *** *** ***

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

*.************

I 28 KK
*
*
*

*
SII190 *

*
Culvert C118

SUBBASIN CHARACTERISTICS
TAREA .10 SUBBASIN AREA

SUBBASIN RUNOFF DATA

PRECIPITATION DATA

HYPOTHETICAL STORM
••••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00
24-HR
3.60

.10

3/1

12-HR
3.32

STORM AREA =

DEPTHS FOR O-PERCENT
•••.••••••••••• TP-40
2-HR 3-HR 6-HR
2.60 2.76 3.05

HYDRO-35
15-MIN 60-MIN

1.35 2.37
5-MIN

.69

7 PH

29 BA

I
I

I
I



30 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.25 INITIAL ABSTRACTION
88.80 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

31 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .13 LAG

***

127. 283. 205. 88.

UNIT HYDROGRAPH
10 END-OF-PERIOD ORDINATES

40. 18. 8. 4. 2. O.

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

HYDROGRAPH AT STATION SIJ190

TOTAL RAINFALL = 3.60, TOTAL LOSS = 1.17, TOTAL EXCESS 2.43

PEAK FLOIJ TIME MAXIMUM AVERAGE FLOIJ
(CFS) (HR) 6-HR 24-HR n-HR 24.92-HR

261. 12.17 (CFS) 24. 7. 6. 6.
(INCHES) 2.230 2.431 2.431 2.431

(AC-FT) 12. 13. 13. 13.

CUMULATIVE AREA = .10 SQ MI

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

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

32 KK
*
*
*

*
SIJ200 *

*
Culvert Cl19

33 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .11 SUBBASIN AREA

PRECIPITATION DATA

••••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

7 PH

5-MIN
.69

HYDRO-35
15-MIN 60-MIN

1.35 2.37

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 •••••••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

STORM AREA = .11

34 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.44 INITIAL ABSTRACTION
82.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

35 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .12 LAG

***

165. 330. 207. 85.

UN IT HYDROGRAPH
9 END-OF-PERIOD ORDINATES

37. 16. 7. 3. 1.

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

HYDROGRAPH AT STATION SIJ200

TOTAL RAINFALL = 3.60, TOTAL LOSS = 1.73, TOTAL EXCESS 1.87

PEAK FLOIJ
(CFS)

229.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC- FT)

6-HR
20.

1.n2
10.

MAXIMUM AVERAGE FLOIJ
24-HR 72-HR

6. 5.
1.865 1.865

11. 11.

II I

24.92-HR
5.

1.865
11.

37Z



I
I

CUMULATIVE AREA = .11 sa MI

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

SCS DIMENSIONLESS UNITGRAPH
TLAG .17 LAG

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

1.2.3.

••..•••.••• TP-49 ..••.•..•..
2-DAY 4-DAY 7-DAY 10·DAY

.00 .00 .00 .00

******

***

UN IT HYDROGRAPH
12 END-OF-PERIOD ORDINATES

20. 11. 6.

SII21 0

41.

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••..••.••••.• TP-40 ••.••..••••..••
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

STORM AREA = .03

***

65.

.52 INITIAL ABSTRACTION
79.50 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

Culvert C120

60-MIN
2.37

63.
O.

HYDROGRAPH AT STATION

HYDRO·35
15·MIN

1.35

***

*
S\l210 *

*

PRECIPITATION DATA

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

5-MIN
.69

21.
O.

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

*
*
*

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

36 KK

I
I 37 BA

I 7 PH

I
38 LS

I
39 UD

I
I
I ***

I

CUMULATIVE AREA =

3.60, TOTAL LOSS =

I
TOTAL RAINFALL =

PEAK FLOW TIME
(CFS) (HR)

48. 12.25

I
I

(CFS)
(INCHES)

(AC-FT )

6-HR
5.

1.549
2.

1.92, TOTAL EXCESS =
MAXIMUM AVERAGE FLOW

24-HR 72-HR
1. 1.

1.680 1.680
3. 3.

.03 sa HI

1.68

24.92-HR
1.

1.680
3.

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

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

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

I
I

40 KK
*
*
*

*
S\l220 *

*
Culvert C121

I 41 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .06 SUBBASIN AREA

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ............... TP-40 . ..............

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR
.69 1.35 2.37 2.60 2.76 3.05 3.32 3.60

51"3

I 7 PH

I

PRECIPITATION DATA

••••••••••• TP-49 •••••....••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00



42 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

STORM AREA .06

.42 INITIAL ABSTRACTION
82.80 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

43 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .18 LAG

***

37.
1.

115.
1.

127.
O.

88.

UNIT HYDROGRAPH
13 END-OF-PERIOD ORDINATES

45. 25. 13. 7. 4. 2.

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

HYDROGRAPH AT STATION S\l220

TOTAL RAINFALL = 3.60, TOTAL LOSS =

PEAK FLOW
(CFS)

109.

TIME
(HR)

12.25 (CFS)
(INCHES)

(AC-FT)

6-HR
11.

1.n8
6.

1.67, TOTAL EXCESS

MAXIMUM AVERAGE FLOW
24-HR 72-HR

3; 3.
1.927 1.927

6. 6.

1.93

24.92-HR
3.

1.927
6.

CUMULATIVE AREA = .06 sa MI

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

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

44 KK
*
*
*

*
cell12 *

*

45 HC

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

HYDROGRAPH COMBINATION
ICOMP 5 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION cell12

PEAK FLOW
(CFS)

769.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC-FT)

6-HR
73.

1.997
36.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

20. 19.
2.203 2.203

40. 40.

24.92-HR
19.

2.203
40.

CUMULATIVE AREA = .34 sa MI

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

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

46 KK
*
*
*

*
SI/230 *

*
Culvert C122

47 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .06 SUBBASIN AREA

PRECIPITATION DATA

II

314



I
7 PH

I
HYDRO-35 •.•.••

5-MIN 15-MIN 6O-MIN
.69 1.35 2.37

DEPTHS fOR O-PERCENT HYPOTHETICAL STORM
.•••.••..•.•.•. TP-40 ..••..•..•.••.• • ••••.••..• TP-49 ..••......•
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
2.60 2.76 3.05 3.32 3.60 .00 .00 .00 .00

SCS DIMENSIONLESS UNITGRAPH
TLAG .21 LAG

I 48 LS

I 49 UD

SCS LOSS RATE
STRTL

CRVNBR
RTlMP

STORM AREA = .06

.36 INITIAL ABSTRACTION
84.70 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

***

UN IT HYDROGRAPH
15 END-Of-PERIOD ORDINATES

58. n. ~.

O.

I
I ***

26. 88.
2. 1.

***

115.
1.

***

97.
O.

*** ***

12. 7. 4.

I TOTAL RAINFALL =

HYDROGRAPH AT STATION S~230

3.60, TOTAL LOSS = 1.52, TOTAL EXCESS = 2.08

CUMULATIVE AREA =

I
I

PEAK fLOW
(CfS)

110.

TIME
(HR)

12.25 (CfS)
(INCHES)

(AC-fT>

6-HR
12.

1.916
6.

MAXIMUM AVERAGE fLOW
24-HR 72-HR

3. 3.
2.079 2.079

7. 7.

.06 SQ MI

24.92-HR
3.

2.079
7.

1*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

*.************

SUBBASIN RUNOff DATA

SUBBASIN CHARACTERISTICS
TAREA .81 SUBBASIN AREA

SCS DIMENSIONLESS UNITGRAPH
TLAG .28 LAG

HYDROGRAPH AT STATION

133.204.
1.

309.
4.

••••.•••.•. TP-49 ••••..•...•
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

******

***

UN IT HYDROGRAPH
19 END-Of-PERIOD ORDINATES
1051. 749. 465.

16. 11. 7.

S~240

1213.
25.

STORM AREA = .81

DEPTHS fOR O-PERCENT HYPOTHETICAL STORM
••...•••••••••• TP-40 •••.•••.••.••.•
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

.33 INITIAL ABSTRACTION
85.90 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

***

1102.
37.

Culvert C123
*

*

614.
57.

HYDRO-35
15-MIN 60-MIN

1.35 2.37

***

SIJ240 *

PRECIPITATION DATA

SCS LOSS RATE
STRTL

CRVNBR
RTlMP

5-MIN
.69

187.
87.

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

I 50 KK

I
51 BA

I
7 PH

I
I 52 LS

I 53 UD

I
I ***

1



TOTAL RAINFALL = 3.60, TOTAL LOSS = 1.42, TOTAL EXCESS = 2.18

PEAK FLOW
(CFS)
1339.

TIME
(HR)

12.33 (CFS)
(INCHES)

(AC- FT)

6-HR
174.

2.001
86.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

47. 46.
2.175 2.175

94. 94.

24.92-HR
46.

2.175
94.

CUMULATIVE AREA = .81 SQ MI

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

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

54 KK
*
*
*

*
cell12 *

*
Combine SW180 to SW140 at Detention Cell 12.

55 HC

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

HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION cell12

PEAK FLOW
(CFS)
1998.

TIME
(HR)

12.25 (CFS)
(INCHES)

(AC- FT)

6-HR
260.

1.995
129.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

71. 68.
2.178 2.178
141. 141.

24.92-HR
68.

2.178
141.

CUMULATIVE AREA = 1.21 SQ MI

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

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

56 KK
*
*
*

*
weir12 *

*
Route SW180 to SW240 thru Detention Cell 12.

64 KO

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

OUTPUT CONTROL VARIABLES
IPRNT 1
IPLOT 0
QSCAL O.

HYDROGRAPH ROUTING DATA

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

57 RS STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

.00 INITIAL CONDITION

.00 WORKING RAND D COEFFICIENT

58 SV

60 SE

62 SQ

STORAGE .0 3.8 14.3 25.4
93.1 94.6 96.0 97.5

ElEVATION 1080.60 1081.00 1082.00 1083.00
1088.20 1088.30 1088.40 1088.40

DISCHARGE 6. 13. 36. 50.
706. 1213. 1812. 2490.

***

37.2 49.4 62.5 76.0 90.2 91.6

1084.00 1085.00 1086.00 1087.00 1088.00 1088.10

60. 72. 80. 88. 96. 316.

.** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 706. TO 2490.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

37117
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I
***********************************************************************************************************************************

I HYOROGRAPH AT STATION weir12

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

II OA MON HRMN ORO OUTFLOW STORAGE STAGE * OA MaN HRMN ORO OOTFLOW STORAGE STAGE * OA MON HRMN ORO OOTFLOW STORAGE STAGE
* *

1 0000 1 6. .0 1080.6 * 1 0820 101 6. .0 1080.6 * 1 1640 201 91. 80.5 1087.3
1 0005 2 6. •0 1080.6 * 1 0825 102 6• .0 1080.6 * 1 1645 202 90. 80.0 1087.3
1 0010 3 6. .0 1080.6 * 1 0830 103 6. .0 1080.6 * 1 1650 203 90. 79.6 1087.3

II 1 0015 4 6. .0 1080.6 * 1 0835 104 6. .0 1080.6 * 1 1655 204 90. 79.2 1087.2
1 0020 5 6. .0 1080.6 * 1 0840 105 6. .0 1080.6 * 1 1700 205 90. 78.8 1087.2
1 0025 6 6. .0 1080.6 * 1 0845 106 6. .0 1080.6 * 1 1705 206 89. 78.4 1087.2
1 0030 7 6. .0 1080.6 * 1 0850 107 6. .0 1080.6 * 1 1710 207 89. 78.0 1087.1

I
1 0035 8 6. .0 1080.6 * 1 0855 108 6. .0 1080.6 * 1 1715 208 89. 77.5 1087.1
1 0040 9 6. .0 1080.6 * 1 0900 109 6. .0 1080.6 * 1 1720 209 89. 77.1 1087.1
1 0045 10 6. .0 1080.6 * 1 0905 110 6. .0 1080.6 * 1 1725 210 88. 76.7 1087.0
1 0050 11 6. .0 1080.6 * 1 0910 111 6. .0 1080.6 * 1 1730 211 88. 76.3 1087.0
1 0055 12 6. .0 1080.6 * 1 0915 112 6. .0 1080.6 * 1 1735 212 88. 75.8 1087.0

I 1 0100 13 6. .0 1080.6 * 1 0920 113 6. .0 1080.6 * 1 1740 213 88. 75.4 1087.0
1 0105 14 6. .0 1080.6 * 1 0925 114 6. .0 1080.6 * 1 1745 214 87. 75.0 1086.9
1 0110 15 6. .0 1080.6 * 1 0930 115 6. .0 1080.6 * 1 1750 215 87. 74.6 1086.9
1 0115 16 6. .0 1080.6 * 1 0935 116 6. •0 1080.6 * 1 1755 216 87. 74.1 1086.9

I
1 0120 17 6. .0 1080.6 * 1 0940 117 6. .0 1080.6 * 1 1800 217 87. 73.7 1086.8
1 0125 18 6. .0 1080.6 * 1 0945 116 6. .0 1080.6 * 1 1805 218 86. 73.3 1086.8
1 0130 19 6. .0 1080.6 * 1 0950 119 6. •0 1080.6 * 1 1810 219 86 . 72.9 1086.8
1 0135 20 6. .0 1080.6 * 1 0955 120 6. .0 1080.6 * 1 1815 220 86. 72.4 1086.7
1 0140 21 6. .0 1080.6 * 1 1000 121 6. .0 1080.6 * 1 1820 221 86. 72.0 1086.7

II
1 0145 22 6. .0 1080.6 * 1 1005 122 6. .0 1080.6 * 1 1825 222 85. 71.6 1086.7
1 0150 23 6. .0 1080.6 * 1 1010 123 6. .0 1080.6 * 1 1830 223 85. 71.1 1086.6
1 0155 24 6. .0 1080.6 * 1 1015 124 6. .0 1080.6 * 1 1835 224 85. 70.7 1086.6
1 0200 25 6. .0 1080.6 * 1 1020 125 6. .0 1080.6 * 1 1840 225 85. 70.3 1086.6
1 0205 26 6. .0 1080.6 * 1 1025 126 6. .0 1080.6 * 1 1845 226 84. 69.8 1086.5

II 1 0210 27 6. .0 1080.6 * 1 1030 127 6. .0 1080.6 * 1 1850 227 84. 69.4 1086.5
1 0215 28 6. .0 1080.6 * 1 1035 128 6. .0 1080.6 * 1 1855 228 84. 68.9 1086.5
1 0220 29 6. .0 1080.6 * 1 1040 129 6. .0 1080.6 * 1 1900 229 84. 68.5 1086.4
1 0225 30 6. .0 1080.6 * 1 1045 130 6. .1 1080.6 * 1 1905 230 83. 68.1 1086.4

I
1 0230 31 6. .0 1080.6 * 1 1050 131 6. .1 1080.6 * 1 1910 231 83. 67.6 1086.4
1 0235 32 6. .0 1080.6 * 1 1055 132 6. .2 1080.6 * 1 1915 232 83. 67.2 1086.3
1 0240 33 6. .0 1080.6 * 1 1100 133 6. . 2 1080.6 * 1 1920 233 83 . 66.8 1086.3
1 0245 34 6. .0 1080.6 * 1 1105 134 7. .3 1080.6 * 1 1925 234 82. 66.3 1086.3
1 0250 35 6. .0 1080.6 * 1 1110 135 7. .4 1080.6 * 1 1930 235 82. 65.9 1086.3

I 1 0255 36 6. .0 1080.6 * 1 1115 136 7. .5 1080.7 * 1 1935 236 82. 65.5 1086.2
1 0300 37 6. .0 1080.6 * 1 1120 137 7. .7 1080.7 * 1 1940 237 82. 65.0 1086.2
1 0305 38 6. .0 1080.6 * 1 1125 138 8. .8 1080.7 * 1 1945 238 81. 64.6 1086.2
1 0310 39 6. .0 1080.6 * 1 1130 139 8. 1.0 1080.7 * 1 1950 239 81. 64.2 1086.1

I
1 0315 40 6. .0 1080.6 * 1 1135 140 8. 1.3 1080.7 * 1 1955 240 81. 63.7 1086.1
1 0320 41 6. .0 1080.6 * 1 1140 141 9. 1.7 1080.8 * 1 2000 241 80. 63.3 1086.1
1 0325 42 6. .0 1080.6 * 1 1145 142 11. 2.5 1080.9 * 1 2005 242 80. 62.9 1086.0
1 0330 43 6. .0 1080.6 * 1 1150 143 13. 3.7 1081.0 * 1 2010 243 80. 62.4 1086.0
1 0335 44 6. .0 1080.6 * 1 1155 144 17. 5.5 1081.2 * 1 2015 244 80. 62.0 1086.0

I 1 0340 45 6. .0 1080.6 * 1 1200 145 23. 8.5 1081.4 * 1 2020 245 79. 61.6 1085.9
1 0345 46 6. .0 1080.6 * 1 1205 146 36. 14.2 1082.0 * 1 2025 246 79. 61.2 1085.9
1 0350 47 6. .0 1080.6 * 1 1210 147 48. 23.7 1082.8 * 1 2030 247 79. 60.7 1085.9
1 0355 48 6. .0 1080.6 * 1 1215 148 59. 36.1 1083.9 * 1 2035 248 79. 60.3 1085.8

I
1 0400 49 6. .0 1080.6 * 1 1220 149 n. 49.3 1085.0 * 1 2040 249 78. 59.9 1085.8
1 0405 50 6. .0 1080.6 * 1 1225 150 79. 61.4 1085.9 * 1 2045 250 78. 59.5 1085.8
1 0410 51 6. .0 1080.6 * 1 1230 151 85. 71.7 1086.7 * 1 2050 251 78. 59.0 1085.7
1 0415 52 6. .0 1080.6 * 1 1235 152 90. 80.0 1087.3 * 1 2055 252 78. 58.6 1085.7
1 0420 53 6. .0 1080.6 * 1 1240 153 94. 86.3 1087.7 * 1 2100 253 77. 58.2 1085.7

I 1 0425 54 6. .0 1080.6 * 1 1245 154 168. 90.7 1088.0 * 1 2105 254 77. 57.8 1085.6
1 0430 55 6. .0 1080.6 * 1 1250 155 505. 92.3 1088.1 * 1 2110 255 77. 57.3 1085.6
1 0435 56 6. •0 1080.6 * 1 1255 156 440 • 92.1 1088.1 * 1 2115 256 77. 56.9 1085.6
1 0440 57 6. .0 1080.6 * 1 1300 157 340. 91.7 1088.1 * 1 2120 257 76. 56.5 1085.5

I
1 0445 58 6. .0 1080.6 * 1 1305 158 281. 91.4 1088.1 * 1 2125 258 76. 56.1 1085.5
1 0450 59 6. .0 1080.6 * 1 1310 159 236. 91.1 1088.1 * 1 2130 259 76. 55.7 1085.5
1 0455 60 6. . 0 1080.6 * 1 1315 160 199• 90.9 1088.0 * 1 2135 260 76. 55.3 1085.4
1 0500 61 6. .0 1080.6 * 1 1320 161 1n. 90.7 1088.0 * 1 2140 261 75. 54.8 1085.4
1 0505 62 6. •0 1080.6 * 1 1325 162 152• 90.6 1088.0 * 1 2145 262 75. 54.4 1085.4

I
1 0510 63 6. .0 1080.6 * 1 1330 163 136. 90.5 1088.0 * 1 2150 263 75. 54.0 1085.4
1 0515 64 6. .0 1080.6 * 1 1335 164 124. 90.4 1088.0 * 1 2155 264 75. 53.6 1085.3
1 0520 65 6. .0 1080.6 * 1 1340 165 114. 90.3 1088.0 * 1 2200 265 74. 53.2 1085.3
1 0525 66 6. .0 1080.6 * 1 1345 166 105. 90.3 1088.0 * 1 2205 266 74. 52.8 1085.3
1 0530 67 6. .0 1080.6 * 1 1350 167 98. 90.2 1088.0 * 1 2210 267 74. 52.4 1085.2

I 1 0535 68 6. .0 1080.6 * 1 1355 168 96. 90.2 1088.0 * 1 2215 268 74. 52.0 1085.2
1 0540 69 6. .0 1080.6 * 1 1400 169 96. 90.1 1088.0 * 1 2220 269 73. 51.6 1085.2
1 0545 70 6. .0 1080.6 * 1 1405 170 96. 90.0 1088.0 * 1 2225 270 73. 51.2 1085.1
1 0550 71 6. .0 1080.6 * 1 1410 171 96. 89.9 1088.0 * 1 2230 271 73. 50.7 1085.1

I
1 0555 72 6. .0 1080.6 * 1 1415 1n 96. 89.7 1088.0 * 1 2235 272 73. 50.3 1085.1

377



1 0600 73 6. •0 1080.6 * 1420 173 96• 89.6 1088.0 * 1 2240 273 72. 49.9 1085.0
1 0605 74 6. .0 1080.6 * 1425 174 96. 89.4 1087.9 * 1 2245 274 72. 49.5 1085.0
1 0610 75 6. .0 1080.6 * 1430 175 95. 89.2 1087.9 * 1 2250 275 72. 49.1 1085.0
1 0615 76 6. •0 1080.6 * 1435 176 95 . 89.0 1087.9 * 1 2255 276 71. 48.7 1084.9
1 0620 77 6. .0 1080.6 * 1440 177 95. 88.8 1087.9 * 1 2300 277 71. 48.3 1084.9
1 0625 78 6. .0 1080.6 * 1445 178 95. 88.6 1087.9 * 1 2305 278 71. 47.9 1084.9
1 0630 79 6. .0 1080.6 * 1450 179 95. 88.3 1087.9 * 1 2310 279 70. 47.6 1084.8
1 0635 80 6. .0 1080.6 * 1455 180 95. 88.1 1087.8 * 1 2315 280 70. 47.2 1084.8
1 0640 81 6. .0 1080.6 * 1500 181 95. 87.8 1087.8 * 1 2320 281 69. 46.8 1084.8
1 0645 82 6. .0 1080.6 * 1505 182 94. 87.5 1087.8 * 1 2325 282 69. 46.4 1084.8
1 0650 83 6. .0 1080.6 * 1510 183 94. 87.2 1087.8 * 1 2330 283 69. 46.0 1084.7
1 0655 84 6. .0 1080.6 * 1515 184 94. 86.9 1087.8 * 1 2335 284 68. 45.6 1084.7
1 0700 85 6. .0 1080.6 * 1520 185 94. 86.6 1087.7 * 1 2340 285 68. 45.2 1084.7
1 0705 86 6. .0 1080.6 * 1525 186 94. 86.3 1087.7 * 1 2345 286 68. 44.9 1084.6
1 0710 87 6. .0 1080.6 * 1530 187 94. 85.9 1087.7 * 1 2350 287 67. 44.5 1084.6
1 0715 88 6. .0 1080.6 * 1535 188 93. 85.5 1087.7 * 1 2355 288 67. 44.1 1084.6
1 0720 89 6. .0 1080.6 * 1540 189 93. 85.2 1087.6 * 2 0000 289 66. 43.7 1084.5
1 0725 90 6. .0 1080.6 * 1545 190 93. 84.8 1087.6 * 2 0005 290 66. 43.4 1084.5
1 0730 91 6. .0 1080.6 * 1550 191 93. 84.4 1087.6 * 2 0010 291 66. 43.0 1084.5
1 0735 92 6. .0 1080.6 * 1555 192 93. 84.0 1087.6 * 2 0015 292 65. 42.6 1084.4
1 0740 93 6. .0 1080.6 * 1600 193 92. 83.7 1087.5 * 2 0020 293 65. 42.2 1084.4
1 0745 94 6. .0 1080.6 * 1605 194 92. 83.3 1087.5 * 2 0025 294 64. 41.8 1084.4
1 0750 95 6. .0 1080.6 * 1610 195 92. 82.9 1087.5 * 2 0030 295 64. 41.3 1084.3
1 0755 96 6. .0 1080.6 * 1615 196 92. 82.5 1087.5 * 2 0035 296 64. 40.9 1084.3
1 0800 97 6. .0 1080.6 * 1620 197 91. 82.1 1087.4 * 2 0040 297 63. 40.5 1084.3
1 0805 98 6. .0 1080.6 * 1625 198 91- 81.7 1087.4 * 2 0045 298 63. 40.0 1084.2
1 0810 99 6. .0 1080.6 * 1630 199 91. 81.3 1087.4 * 2 0050 299 62. 39.6 1084.2
1 0815 100 6. .0 1080.6 * 1635 200 91- 80.9 1087.3 * 2 0055 300 62. 39.2 1084.2

* *
***************************************.*******************************************************************************************

PEAK FLO'W TIME MAXIMUM AVERAGE FL~

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
505. 12.83 (CFS) 116. 53. 51. 51-

(INCHES) .894 1.634 1.641 1.641
(AC-FT) 58. 105. 106. 106.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC- FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

92. 12.83 84. 36. 35. 35.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

1088.15 12.83 1087.55 1083.70 1083.59 1083.59

CUMULATIVE AREA = 1.21 SQ MI

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

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

65 KK
*
*
*

*
S\.I250 *

*
Culvert C124

66 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .21 SUBBASIN AREA

PRECIPITATION DATA

7 PH
..... HYDRO-35
5-MIN 15-MIN 6O-MIN

.69 1.35 2.37

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 ••••••••••••••• ••••••••••• TP-49 ••••••••.••
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
2.60 2.76 3.05 3.32 3.60 .00 .00 .00 .00

STORM AREA = .21

67 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.86 INITIAL ABSTRACTION
70.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

68 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .32 LAG

I I

-=3'18



I
***

UNIT HYDROGRAPH
21 END-OF-PERIOD ORDINATES

269. 223. 153.
7. 5. 4.

I
I

36.
34.
o.

*** ***

114.
23.

226.
16.

***

278.
11.

*** ***

102.
3.

71.
2.

49.
1.

HYDROGRAPH AT STATION SW250I TOTAL RAINFALL = 3.60, TOTAL LOSS = 2.53, TOTAL EXCESS = 1.07

CUMULATIVE AREA =

I
PEAK FLOW

(CFS)
149.

I

TIME
(HR)

12.42 (CFS)
(INCHES)

(AC-FT)

6-HR
22.

.971
11.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

6. 6.
1.070 1.070

12. 12.

.21 SQ MI

24.92-HR
6.

1.070
12.

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** .*. ***

SUBBASIN RUNOFF DATA

SCS DIMENSIONLESS UNITGRAPH
TLAG .23 LAG

SUBBASIN CHARACTERISTICS
TAREA .12 SUBBASIN AREA

PRECIPITATION DATA

11.18.29.

••••••••••• TP-49 •••••...•..
2-DAY 4-DAY 7-DAY 10·DAY

.00 .00 .00 .00

***

12-HR 24-HR
3.32 3.60

HYPOTHETICAL STORM

***

***

UN IT HYDROGRAPH
16 END-OF-PERIOD ORDINATES

136. 78. 48.
1. O.

194.
2.

STORM AREA = .12

DEPTHS FOR O-PERCENT
••.•••••••••••• TP-40
2-HR 3-HR 6-HR
2.60 2.76 3.05

***

212.
2.

.75 INITIAL ABSTRACTION
72.80 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

CuLvert C125

145.
4.

HYDRO-35 •..•••
15-MIN 60-MIN

1.35 2.37

***

*
SI/260 *

*

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

5-MIN
.69

42.
6.

*

*
*

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

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

I 69 KK

I
70 BA

I
7 PH

I
I 71 LS

I 72 UD

I
I

***

HYDROGRAPH AT STATION SW260I TOTAL RAINFALL = 3.60, TOTAL LOSS = 2.36, TOTAL EXCESS = 1.23

CUMULATIVE AREA =

I
PEAK FLOW

(CFS)
119.

I

TIME
(HR)

12.33 (CFS)
(INCHES)
(Ae-FT )

6-HR
15.

1.129
7.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

4. 4.
1.235 1.235

8. 8.

.12 SQ MI

24.92-HR
4.

1.235
8.

I



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

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

73 KK
*
*
*

*
SI/270 *

*
Culvert C126

74 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.09 SUBBASIN AREA

PRECIPITATION DATA

7 PH

5-MIN
.69

HYDRO-35
15-MIN

1.35
60-MIN

2.37

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 •••••••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

••••••••••• TP-49 ••••••••.••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

75 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

STORM AREA = 1.09

.22 INITIAL ABSTRACTION
90.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

76 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .32 LAG

***

185.
175.

2.

593.
120.

1173.
81.

1444.
56.

UN IT HYDROGRAPH
21 END-OF-PERIOD ORDINATES
1395. 1155. 796.

39. 27. 18.
530.
13.

368.
9.

256.
6.

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

HYDROGRAPH AT STATION SIJ270

TOTAL RAINFALL = 3.59, TOTAL LOSS = 1.06, TOTAL EXCESS = 2.54

PEAK FLOIJ
(CFS)
1922.

TIME
(HR)

12.42 (CFS)
(INCHES)
(AC-Ff)

6-HR
272.

2.319
135.

MAXIMUM AVERAGE FLOIJ
24-HR 72-HR

74. 72.
2.537 2.537
147. 147.

24.92-HR
72.

2.537
147.

CUMULATIVE AREA = 1.09 SQ MI

I I



I
I

RUNOFF SUMMARY
FLOU IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

I

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOO BASIN

I
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR n-HOUR AREA

HYDROGRAPH AT SW160 1043. 12.25 121. 33. 32. .49

ROUTED TO cell10 714. 12.50 112. 32. 31. .49

I HYDROGRAPH AT SW170 1763. 12.33 245. 67. 65. .97

HYDROGRAPH AT SW180 140. 12.17 13. 4. 3. .04

I HYDROGRAPH AT SW190 261. 12.17 24. 7. 6. .10

HYDROGRAPH AT SW200 229. 12.17 20. 6. 5. .11

I
HYDROGRAPH AT SW210 48. 12.25 5. 1. 1. .03

HYDROGRAPH AT SW220 109. 12.25 11. 3. 3. .06

I
5 COMBINED AT cell12 769. 12.17 73. 20. 19. .34

HYDROGRAPH AT SW230 110. 12.25 12. 3. 3. .06

HYDROGRAPH AT SW240 1339. 12.33 174. 47. 46. .81

I 3 COMBINED AT cell12 1998. 12.25 260. 71. 68. 1.21

ROUTED TO weir12 505. 12.83 116. 53. 51. 1.21

I HYDROGRAPH AT SW250 149. 12.42 22. 6. 6. .21

HYDROGRAPH AT SW260 119. 12.33 15. 4. 4. .12

I
HYDROGRAPH AT SW270 1922. 12.4-2 272. 74. n. 1.09

MAXIMUM
STAGE

1166.96

1088.15

TIME OF
MAX STAGE

12.50

12.83

*** NORMAL END OF HEC-1 ***

I
ElapSed Time - 00:00:24.77
NORMAL END OF HEC-1

I
I
I
I
I
I
I
I

(24.77 Seconds)

~J



HEel SIN: HMVersion: 6.00 Data File: c:\scott\price3
0100 S\f\/160 - SW270

******************.********************** ***************************************

* RUN DATE 02/24/1992 TIME 12:38:41 *
* *
*****************************************

* *
fLOOD HYDROGRAPH PACKAGE (HEC-l)

SEPTEMBER 1990 *
VERSION 4.0 *

*

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

........................................................................................ .. .. .... .. .. ...... .. .. .... .. .. .... ...... ...... .. .. .. .. .. .. .. .. .... .. .. .. .. .... .. ....

......................................................................................

Full Microcomputer Implementation
by

Haestad Methods. Inc •

......................................................................................

......................................................................................

* *
* u.s. ARMY CORPS OF ENGINEERS *• HYDROLOGIC ENGINEERING CENTER *• 609 SECONO STREET *
* DAVIS. CALIFORNIA 95616 *• (916) 756-1104 *
* *
***************************************

37 Brookside Road * Waterbury. Connecticut 06708· (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS. HEC1DB. AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RH-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?? VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION. DSS:WRITE STAGE FREQUENCY.
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

382.
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HEC-1 INPUT

ID ••••••• 1••••••• 2•••••••3••••••• 4•••••••5•••••••6••••••• 7•••••••8•••••••9•••••• 10

ID PRICE ROAD PHASE II HYDROLOGY CHECK <PRICE3>
ID SOUTH MOUNTAIN (19TH AVE TO SALT RIVER)
ID 100-YEAR 24-HOUR STORM EVENT
*DIAGRAM
IT 5 300
10 3

KK S~160 Culvert C115
PH 0 0.79 1.55 2.72 2.97 3.14 3.45 3.74 4.05
BA 0.49
LS 89.7
UD 0.22

KK cell10 Route S~160 thru Detention Cell 10.
RS 1 STOR 0.0
SV 0 3.3 6.9 10.7 14.8 19.1 23.7 24.7 25.6 26.6
SV 27.5 28.5 29.5 30.5
SE 1160 1161 1162 1163 1164 1165 1166 1166.2 1166.4 1166.6
SE 1166.8 1167 1167.2 1167.4
SQ 0 13 39 60 78 90 105 164 270 405
SO 566 749 949 1167
KO 1

KK SW170 Culvert C116
BA 0.97
lS 90.4
UD 0.31

KK SW180 Culvert C117
BA 0.04
LS 98.0
UD 0.10

KK SW190 Culvert C118
BA 0.10
LS 88.8
UD 0.13

KK SW200 Culvert C119
BA 0.11
LS 82
UD 0.12

KK SW210 Culvert C120
BA 0.03
lS 79.5
UD 0.17

KK SW220 Culvert C121
BA 0.06
LS 82.8
UD 0.18
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LINE

44
45

46
47
48
49

50
51
52
53

54
55

56
57
58
59
60
61
62
63
64

65
66
67
68

69
70
71
72

73
74
75
76
77

HEC-1 INPUT

10 ••••••• 1••••••• 2••••••• 3•••••••4•••••••5••••••• 6••••••• 7•••••••8••••••• 9•••••. 10

ICIC cell12
HC 5

1(1( S\l230 Culvert C122
BA 0.06
lS 84.7
UD 0.21

1(1( S\l240 Culvert C123
BA 0.81
lS 85.9
lJD 0.28

1(1( cell12 Combine S\l180 to S\l140 at Detention Cell 12.
HC 3

1(1( weir12 Route S\l180 to S\l240 thru Detention Cell 12.
RS 1 STOR 0.0
SV 0 3.8 14.3 25.4 37.2 49.4 62.5 76.0 90.2 91.6
SV 93.1 94.6 96.0 97.5
SE 1080.6 1081 1082 1083 1084 1085 1086 1087 1088 1088.1
SE 1088.2 1088.3 1088.4 1088.4
SQ 6 13 36 50 60 72 80 88 96 316
SQ 706 1213 1812 2490
ICO 1

ICIC S\l250 Culvert C124
BA 0.21
lS 70.0
UD 0.32

1(1( S\l260 Culvert C125
BA 0.12
lS 72.8
UD 0.23

1(1( S\l270 Culvert C126
BA 1.09
lS 90
UD 0.32
ZZ

II
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SCHEMATIC DIAGRAM OF STREAM NET~RK

I
I INPUT

LINE

NO.

I 6

11

I 20

I 24

28

I 32

I 36

40

I 44

I 46

50

I 54

I 56

65

I 69

(V) ROUT ING

( .) CONNECTOR

SW160
V
V

cell10

SW170

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

SW180

SW190

SW200

SW210

SW220

. . . .
cell 12••••••••••••••••••••••••••••••• •••••••••••••••••

SW230

SW240

.
ceI112 ••••••••••••••••••••••••

V
V

weir12

SW250

SW260

I
73 . •

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

I
I
I
I
I
I

sw270



HEC1 SIN: HMVersion: 6.00 Data File: c:\scott\price3

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

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* SEPTEMBER 1990 *
* VERSION 4.0 *
* *
* RUN DATE 02/24/1992 TIME 12:38:41 *
* *
*****************************************

PRICE ROAD PHASE II HYDROLOGY CHECK
SOUTH MOUNTAIN (19TH AVE TO SALT RIVER)
100-YEAR 24-HOUR STORM EVENT

<PRICE3>

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

* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
***************************************

5 10 OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3 PRINT CONTROL
o PLOT CONTROL

O. HYDROGRAPH PLOT SCALE

DATAIT HYDROGRAPH TIME
NMIN

!DATE
ITIME

NQ
NDDATE
NDTIME
ICENT

5
o

0000
300

2 0
0055

19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TI ME BASE

.08 HOURS
24.92 HOURS

ENGLI SH UN ITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOII
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

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

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

6 KK
*
*
*

*
SII160 *

*
cut vert C115

8 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .49 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM7 PH

5-MIN
.79

HYDRO-35
15-MIN

1.55
60-MIN

2.72

DEPTHS FOR O-PERCENT
•••••••••••••.• TP-40
2-HR 3-HR 6-HR
2.97 3.14 3.45

12-HR
3.74

24-HR
4.05

••••••••••• TP-49 ••••••••..•
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

9 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

STORM AREA = .49

.23 INITIAL ABSTRACTION
89.70 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

10 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .22 LAG

I I

38ft;



I
***

HYDROGRAPH AT STATION S~160

UNIT HYDROGRAPH
15 END-OF-PERIOD ORDINATES

516. 295. 180.
2.

I
I ***

193.
23.

653.
13.

***

903.
8.

***

797.
5.

*** ***

107. 63. 37.

I

4.05, TOTAL LOSS =I TOTAL RAINFALL =

PEAK FL~ TIME
(CFS) (HR)
1238. 12.25 (CFS)

(INCHES)
(AC-Ff)

6-HR
142.

2.692
70.

1.11, TOTAL EXCESS =
MAXIMUM AVERAGE FL~

24-HR 72-HR
39. 37.

2.935 2.935
77. 77.

2.93

24.92-HR
37.

2.935
77.

I
CUMULATIVE AREA = .49 SQ HI

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

I **************

HYDROGRAPH ROUTING DATA

OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYOROGRAPH PLOT SCALE

STORAGE .0 3.3 6.9 10.7
27.5 28.5 29.5 30.5

ELEVATION 1160.00 1161.00 1162.00 1163.00
1166.80 1167.00 1167.20 1167.40

DISCHARGE O. 13. 39. 60.
566. 749. 949. 1167.

***

*************.

78. 90. 105. 164. 270. 405.

14.8 19.1 23.7 24.7 25.6 26.6

1164.00 1165.00 1166.00 1166.20 1166.40 1166.60

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

.00 INITIAL CONDITION

.00 ~RKING RAND D COEFFICIENT

Route S~160 thru Detention Cell 10.
*

*
cell10 *

STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

*
*
*I

11 KK

19 KO

I
I 12 RS

I
13 SV

I 15 SE

117 SQ

11***********************************************************************************************************************************

HYDROGRAPH AT STATION cell10

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

IDA MON
* *

HRMN ORD OUTFL~ STORAGE STAGE * DA MON HRMN ORD OUTFL~ STORAGE STAGE * DA MON HRMN ORD OUTFL~ STORAGE STAGE
* *

0000 1 O. .0 1160.0 * 1 0820 101 O. .0 1160.0 * 1 1640 201 52. 9.3 1162.6

I 0005 2 O. .0 1160.0 * 1 0825 102 O. .0 1160.0 * 1 1645 202 51. 9.0 1162.6
0010 3 O. .0 1160.0 * 1 0830 103 O. .0 1160.0 * 1 1650 203 49. 8.8 1162.5
0015 4 O. .0 1160.0 * 1 0835 104 O. .0 1160.0 * 1 1655 204 48. 8.5 1162.4
0020 5 O. .0 1160.0 * 1 0840 105 O. .0 1160.0 * 1 1700 205 47. 8.3 1162.4

I
0025 6 O. .0 1160.0 * 1 0845 106 O. .0 1160.0 * 1 1705 206 45. 8.1 1162.3
0030 7 O. .0 1160.0 * 1 0850 107 O. .0 1160.0 * 1 1710 207 44. 7.9 1162.3
0035 8 O. .0 1160.0 * 1 0855 108 O. .0 1160.0 * 1 1715 208 43. 7.6 1162.2
0040 9 O. .0 1160.0 * 1 0900 109 O. .1 1160.0 * 1 1720 209 42. 7.4 1162.1
0045 10 O. .0 1160.0 * 1 0905 110 o. .1 1160.0 * 1 1725 210 41. 7.2 1162.1

I
0050 11 O. .0 1160.0 * 1 0910 111 O. .1 1160.0 * 1 1730 211 40. 7.1 1162.0
0055 12 O. .0 1160.0 * 1 0915 112 O. .1 1160.0 * 1 1735 212 39. 6.9 1162.0
0100 13 O. .0 1160.0 * 1 0920 113 O. .1 1160.0 * 1 1740 213 37. 6.7 1161.9
0105 14 O. .0 1160.0 * 1 0925 114 O. .1 1160.0 * 1 1745 214 36. 6.5 1161.9
0110 15 O. .0 1160.0 * 1 0930 115 1. .1 1160.0 * 1 1750 215 35. 6.3 1161.8

I 387



1 0115 16 O. .0 1160.0 * 1 0935 116 1. .2 1160.0 * 1 1755 216 34. 6.2 1161.8
1 0120 17 O. .0 1160.0 * 1 0940 117 1. .2 1160.1 * 1 1800 217 33. 6.0 1161.8
1 0125 18 O. .0 1160.0 * 1 0945 118 1. .2 1160.1 * 1 1805 218 32. 5.9 1161. 7
1 0130 19 O. .0 1160.0 * 1 0950 119 1. .2 1160.1 * 1 1810 219 31. 5.8 1161.7
1 0135 20 O. .0 1160.0 * 1 0955 120 1. .3 1160.1 * 1 1815 220 30. 5.6 1161.6
1 0140 21 O. .0 1160.0 * 1 1000 121 1. .3 1160.1* 1 1820 221 29. 5.5 1161.6
1 0145 22 O. .0 1160.0 * 1 1005 122 1. .3 1160.1* 1 1825 222 28. 5.4 1161.6
1 0150 23 O. .0 1160.0 * 1 1010 123 1. .4 1160.1 * 1 1830 223 27. 5.3 1161.5
1 0155 24 O. .0 1160.0 * 1 1015 124 2. .4 1160.1 * 1 1835 224 26. 5.1 1161.5
1 0200 25 O. .0 1160.0 * 1 1020 125 2. .5 1160.1 * 1 1840 225 26. 5.0 1161.5
1 0205 26 O. .0 1160.0 * 1 1025 126 2. .5 1160.2 * 1 1845 226 25. 4.9 1161.5
1 0210 27 O. .0 1160.0 * 1 1030 127 2. .6 1160.2 * 1 1850 227 24. 4.8 1161.4
1 0215 28 O. .0 1160.0 * 1 1035 128 2. .6 1160.2 * 1 1855 228 23. 4.7 1161.4
1 0220 29 O. .0 1160.0 * 1 1040 129 3. .7 1160.2 * 1 1900 229 23. 4.6 1161.4
1 0225 30 O. .0 1160.0 * 1 1045 130 3. .7 1160.2 * 1 1905 230 22. 4.6 1161.4
1 0230 31 O. .0 1160.0 * 1 1050 131 3. .8 1160.2 * 1 1910 231 21. 4.5 1161.3
1 0235 32 O. .0 1160.0 * 1 1055 132 4. .9 1160.3 * 1 1915 232 21. 4.4 1161.3
1 0240 33 O. .0 1160.0 * 1 1100 133 4. 1.0 1160.3 * 1 1920 233 20. 4.3 1161.3
1 0245 34 O. .0 1160.0 * 1 1105 134 4. 1.1 1160.3 * 1 1925 234 20. 4.2 1161.3
1 0250 35 O. •0 1160.0 * 1 1110 135 5. 1.2 1160.4 * 1 1930 235 19. 4.2 1161.2
1 0255 36 O. .0 1160.0 * 1 1115 136 5. 1.3 1160.4 * 1 1935 236 19. 4.1 1161.2
1 0300 37 O. .0 1160.0 * 1 1120 137 6. 1.4 1160.4 * 1 1940 237 18. 4.0 1161.2
1 0305 38 O. .0 1160.0 * 1 1125 138 6. 1.6 1160.5 * 1 1945 238 18. 4.0 1161.2
1 0310 39 O. .0 1160.0 * 1 1130 139 7. 1.7 1160.5 * 1 1950 239 17. 3.9 1161.2
1 0315 40 O. .0 1160.0 * 1 1135 140 8. 1.9 1160.6 * 1 1955 240 17. 3.9 1161.2
1 0320 41 O. .0 1160.0 * 1 1140 141 9. 2.2 1160.7 * 1 2000 241 17. 3.8 1161.1
1 0325 42 O. .0 1160.0 * 1 1145 142 11. 2.7 1160.8 * 1 2005 242 16. 3.7 1161.1
1 0330 43 O. .0 1160.0 * 1 1150 143 15. 3.6 1161.1 * 1 2010 243 16. 3.7 1161.1
1 0335 44 O. .0 1160.0 * 1 1155 144 24. 4.8 1161.4 * 1 2015 244 15. 3.6 1161.1
1 0340 45 O. .0 1160.0 * 1 1200 145 37. 6.6 1161.9 * 1 2020 245 15. 3.6 1161.1
1 0345 46 O. .0 1160.0 * 1 1205 146 55. 9.7 1162.7 * 1 2025 246 15. 3.5 1161.1
1 0350 47 O. .0 1160.0 * 1 1210 147 79. 15.0 1164.1 * 1 2030 247 14. 3.5 1161.1
1 0355 48 O. .0 1160.0 * 1 1215 148 100. 22.2 1165.7 * 1 2035 248 14. 3.5 1161.0
1 0400 49 O. .0 1160.0 * 1 1220 149 650. 28.0 1166.9 * 1 2040 249 14. 3.4 1161.0
1 0405 50 O. .0 1160.0 * 1 1225 150 993. 29.7 1167.2 * 1 2045 250 14. 3.4 1161.0
1 0410 51 O. .0 1160.0 * 1 1230 151 880. 29.2 1167.1 * 1 2050 251 13. 3.3 1161.0
1 0415 52 O. .0 1160.0 * 1 1235 152 705. 28.3 1167.0 * 1 2055 252 13. 3.3 1161.0
1 0420 53 O. .0 1160.0 * 1 1240 153 550. 27.4 1166.8 * 1 2100 253 13. 3.3 1161.0
1 0425 54 O. .0 1160.0 * 1 1245 154 414. 26.6 1166.6 * 1 2105 254 13. 3.2 1161.0
1 0430 55 O. .0 1160.0 * 1 1250 155 318. 26.0 1166.5 * 1 2110 255 13. 3.2 1161.0
1 0435 56 O. .0 1160.0 * 1 1255 156 240. 25.3 1166.3 * 1 2115 256 12. 3.2 1161.0
1 0440 57 O. .0 1160.0 * 1 1300 157 184. 24.9 1166.2 * 1 2120 257 12. 3.1 1160.9
1 0445 58 O. .0 1160.0 * 1 1305 158 151. 24.5 1166.2 * 1 2125 258 12. 3.1 1160.9
1 0450 59 O. .0 1160.0 * 1 1310 159 131. 24.1 1166.1 * 1 2130 259 12. 3.1 1160.9
1 0455 60 O. .0 1160.0 * 1 1315 160 113. 23.8 1166.0 * 1 2135 260 12. 3.0 1160.9
1 0500 61 O. .0 1160.0 * 1 1320 161 104. 23.5 1166.0 * 1 2140 261 12. 3.0 1160.9
1 0505 62 O. .0 1160.0 * 1 1325 162 104. 23.2 1165.9 * 1 2145 262 12. 3.0 1160.9
1 0510 63 O. .0 1160.0 * 1 1330 163 102. 22.9 1165.8 * 1 2150 263 12. 2.9 1160.9
1 0515 64 O. .0 1160.0 * 1 1335 164 101. 22.6 1165.8 * 1 2155 264 11. 2.9 1160.9
1 0520 65 O. .0 1160.0 * 1 1340 165 100. 22.2 1165.7 * 1 2200 265 11. 2.9 1160.9
1 0525 66 O. .0 1160.0 * 1 1345 166 99. 21.9 1165.6 * 1 2205 266 11. 2.9 1160.9
1 0530 67 O. .0 1160.0 * 1 1350 167 98. 21.5 1165.5 * 1 2210 267 11. 2.8 1160.9
1 0535 68 O. .0 1160.0 * 1 1355 168 96. 21.1 1165.4 * 1 2215 268 11. 2.8 1160.8
1 0540 69 O. .0 1160.0 * 1 1400 169 95. 20.7 1165.3 * 1 2220 269 11. 2.8 1160.8
1 0545 70 O. .0 1160.0 * 1 1405 170 94. 20.3 1165.3 * 1 2225 270 11 . 2.7 1160.8
1 0550 71 O. .0 1160.0 * 1 1410 171 93. 19.9 1165.2 * 1 2230 271 11. 2.7 1160.8
1 0555 72 O. .0 1160.0 * 1 1415 172 91. 19.5 1165.1 * 1 2235 272 11. 2.7 1160.8
1 0600 73 O. .0 1160.0 * 1 1420 173 90. 19.1 1165.0 * 1 2240 273 10. 2.7 1160.8
1 0605 74 O. .0 1160.0 * 1 1425 174 89. 18.7 1164.9 * 1 2245 274 10. 2.6 1160.8
1 0610 75 O. .0 1160.0 * 1 1430 175 88. 18.3 1164.8 * 1 2250 275 10. 2.6 1160.8
1 0615 76 O. .0 1160.0 * 1 1435 176 87. 18.0 1164.7 * 1 2255 276 10. 2.6 1160.8
1 0620 77 O. .0 1160.0 * 1 1440 177 86. 17.6 1164.6 * 1 2300 277 10. 2.6 1160.8
1 0625 78 O. .0 1160.0 * 1 1445 178 85. 17.2 1164.6 * 1 2305 278 10. 2.5 1160.8
1 0630 79 O. .0 1160.0 * 1 1450 179 84. 16.8 1164.5 * 1 2310 279 10. 2.5 1160.8
1 0635 80 O. .0 1160.0 * 1 1455 180 82. 16.4 1164.4 * 1 2315 280 10. 2.5 1160.8
1 0640 81 O. .0 1160.0 * 1 1500 181 81. 16.0 1164.3 * 1 2320 281 10. 2.5 1160.7
1 0645 82 O. .0 1160.0 * 1 1505 182 80. 15.6 1164.2 * 1 2325 282 10. 2.4 1160.7
1 0650 83 O. .0 1160.0 * 1 1510 183 79. 15.2 1164.1 * 1 2330 283 9. 2.4 1160.7
1 0655 84 O. .0 1160.0 * 1 1515 184 78. 14.9 1164.0 * 1 2335 284 9. 2.4 1160.7
1 0700 85 O. .0 1160.0 * 1 1520 185 77. 14.5 1163.9 * 1 2340 285 9. 2.4 1160.7
1 0705 86 O. .0 1160.0 * 1 1525 186 75. 14.1 1163.8 * 1 2345 286 9. 2.3 1160.7
1 0710 87 O. .0 1160.0 * 1 1530 187 73. 13.7 1163.7 * 1 2350 287 9. 2.3 1160.7
1 0715 88 O. .0 1160.0 * 1 1535 188 72. 13.4 1163.6 * 1 2355 288 9. 2.3 1160.7
1 0720 89 O. .0 1160.0 * 1 1540 189 70. 13.0 1163.6 * 2 0000 289 9. 2.3 1160.7
1 0725 90 O. .0 1160.0 * 1 1545 190 69. 12.6 1163.5 * 2 0005 290 9. 2.3 1160.7
1 0730 91 O. .0 1160.0 * 1 1550 191 67. 12.3 1163.4 * 2 0010 291 9. 2.2 1160.7
1 0735 92 O. .0 1160.0 * 1 1555 192 66. 12.0 1163.3 * 2 0015 292 9. 2.2 1160.7
1 0740 93 O. .0 1160.0 * 1 1600 193 64. 11.6 1163.2 * 2 0020 293 8. 2.2 1160.7
1 0745 94 O. .0 1160.0 * 1 1605 194 63. 11.3 1163.1 * 2 0025 294 8. 2.1 1160.6
1 0750 95 O. .0 1160.0 * 1 1610 195 61. 11.0 1163.1 * 2 0030 295 8. 2.1 1160.6

388
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I
0755 96 O. •0 1160.0 * 1615 196 60 • 10.7 1163.0 * 2 0035 296 8. 2.0 1160.6
0800 97 O. .0 1160.0 * 1620 197 58. 10.4 1162.9 * 2 0040 297 8. 2.0 1160.6

I 0805 98 O. .0 1160.0 * 1625 198 57. 10.1 1162.8 * 2 0045 298 8. 1.9 1160.6
0810 99 O. .0 1160.0 * 1630 199 55. 9.8 1162.8 * 2 0050 299 7. 1.9 1160.6
0815 100 O. .0 1160.0 * 1635 200 54. 9.5 1162.7 * 2 0055 300 7. 1.8 1160.5

* *

.49 SQ HI

MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR

16. 5. 5. 5.

MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR

1164.19 1161.37 1161.32 1161.32

CUMULATIVE AREA =

I
PEAK STORAGE TIME

I
(AC-FT> (HR)

30. 12.42

PEAK STAGE TIME
(FEET) (HR)

1
1167.24 12.42

1
***********************************************************************************************************************************

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

993. 12.42 (CFS) 132. 38. 36. 36.
(INCHES) 2.505 2.866 2.866 2.866

(AC-FT> 65. 75. 75. 75.

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .97 SUBBAS IN AREA

SCS DIMENSIONLESS UNITGRAPH
TLAG .31 LAG

208.
3.

309.
7.

444.
10.

••••••••••• TP-49 •••••.•.•••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00
12-HR 24-HR
3.74 4.05

HYPOTHETICAL STORM

***

UNIT HYDROGRAPH
21 END-OF-PERIOD ORDINATES
1252. 1011. 668.

30. 20. 14.
1327.

45.

STORM AREA = .97

DEPTHS FOR O-PERCENT
••••.••••..•.•• TP-40
2-HR 3-HR 6-HR
2.97 3.14 3.45

.21 INITIAL ABSTRACTION
90.40 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

1110.
65.

Culvert C116

571.
96.

HYDRO-35
15-MIN 6O-MIN

1.55 2.72

*
SIJ170 *

*

PRECIPITATION DATA

5-MIN
.79

SCS LOSS RATE
STRTL

CRVNBR
RTiMP

178.
141.

O.

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

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

1*** ***

I
20 KK

I
21 BA

I
I

7 PH

I 22 LS

I
23 UD

I
I
I

*** *** ***

HYDROGRAPH AT STATION

***

SI/170

***

CUMULATIVE AREA =

4.04, TOTAL LOSS =TOTAL RAINFALL =

I PEAK FLOW TIME
(CFS) (HR)
2087. 12.33

I
I

(CFS)
(INCHES)
(AC-FT)

6-HR
287.

2.747
142.

1.04, TOTAL EXCESS =
MAXIMUM AVERAGE FLOW

24-HR 72-HR
78. 75.

3.001 3.001
155. 155.

.97 SQ MI

3.00

24.92-HR
75.

3.001
155 .



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

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

24 KK
*
*
*

*
SW180 *

*
Culvert C117

25 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM7 PH

5-MIN
.79

HYDRO-35
15-MIN 60-MIN

1.55 2.72

DEPTHS FOR O-PERCENT
.•••••••••••••• TP-40
2-HR 3-HR 6-HR
2.97 3.14 3.45

12-HR
3.74

24-HR
4.05

••••••••••• TP-49 ••••••.•••.
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

26 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

STORM AREA = .04

.04 INITIAL ABSTRACTION
98.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

27 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

***

88. 130. 57. 22.

UNIT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

8. 3. 1. O.

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

HYDROGRAPH AT STATION SW180

TOTAL RAINFALL = 4.05, TOTAL LOSS = .24, TOTAL EXCESS 3.81

PEAK FLOW
(CFS)

160.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC-FT)

6-HR
14.

3.370
7.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

4. 4.
3.815 3.815

8. 8.

24.92-HR
4.

3.815
8.

CUMULATIVE AREA = .04 SQ MI

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

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

28 KK
*
*
*

*
SW190 *

*
Culvert C118

29 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .10 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM7 PH

5-MIN
.79

HYDRO-35
15-MIN 60-MIN

1.55 2.72

DEPTHS FOR O-PERCENT
••••••••••••••. TP-40
2-HR 3-HR 6-HR
2.97 3.14 3.45

12-HR
3.74

24-HR
4.05

••••••••••• TP-49 •••••••••.•
2-0AY 4-0AY 7-0AY 10-0AY

.00 .00 .00 .00

STORM AREA .10

3Qo

II



I
I

30 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.25 INITIAL ABSTRACTION
88.80 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

I
31 UD SCS DIMENSIONLESS UNITGRAPH

TLAG .13 LAG

***

UNIT HYDROGRAPH
10 END-OF-PERIOD ORDINATES

40. 18. 8.I
***

127. 283.

***

205.

***

88.

*** ***

4. 2. O.

HYDROGRAPH AT STATION SW190I TOTAL RAINFALL = 4.05, TOTAL LOSS = 1.20, TOTAL EXCESS 2.85

CUMULATIVE AREA =

I
PEAK FLO'J

(CFS)
311.

I

TIME
(HR)

12.17 (CFS)
(INCHES)
(Ae- FT)

6-HR
28.

2.620
14.

MAXIMUM AVERAGE FLO'J
24-HR 72-HR

8. 7.
2.850 2.850

15. 15.

.10 SQ MI

24.92-HR
7.

2.850
15.

*** *** *** *** **. *** *** ••• ••• *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

SUBBASIN RUNOFF DATA

SCS DIMENSIONLESS UNITGRAPH
TLAG .12 LAG

SUBBASIN CHARACTERISTICS
TAREA .11 SUBBASIN AREA

PRECIPITATION DATA

1.3.

•••••.•••.. TP-49 •••.•....••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

******

***

UNIT HYDROGRAPH
9 END-OF-PERIOD ORDINATES

37. 16; 7.85.

STORM AREA = .11

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••..•..•••••••• TP-40 •.•••.••..•.••.
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

***

.44 INITIAL ABSTRACTION
82.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

207.

Culvert C119
*

*

330.

HYDRO-35
15-MIN 60-MIN

1.55 2.72

***

5\1200 *

5-MIN
.79

SCS LOSS RATE
STRTL

CRVNBR
RTiMP

165.

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

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

I 32 KK

I
33 BA

I
7 PH

I
I 34 LS

I 35 UD

I
I ***

HYDROGRAPH AT STATION SW200

I TOTAL RAINFALL = 4.05, TOTAL LOSS = 1.80, TOTAL EXCESS = 2.25

I
I

PEAK FLO'J
(CFS)

281.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC-FT>

6-HR
25.

2.078
12.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

7. 6.
2.245 2.245

13. 13.

3q/

24.92-HR
6.

2.245
13.



CUMULATIVE AREA .11 SQ MI

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

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

36 KK
*
*
*

*
SII210 *

*
Culvert C120

37 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM7 PH

5-MIN
.79

HYDRO-35
15-MIN 60-MIN

1.55 2.72

DEPTHS FOR O-PERCENT
.•••••••••••••• TP-40
2-HR 3-HR 6-HR
2.97 3.14 3.45

12-HR
3.74

24-HR
4.05

••••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

38 LS

39 UD

STORM AREA = .03

SCS LOSS RATE
STRTL .52 INITIAL ABSTRACTION

CRVNBR 79.50 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA

SCS DIMENSIONLESS UNITGRAPH
TLAG .17 LAG

***

UN IT HYDROGRAPH
12 END-OF-PERIOO ORDINATES

21- 63. 65. 41. 20. 11. 6. 3. 2. 1-
O. O.

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

HYDROGRAPH AT STATION SII21 0

TOTAL RAINFALL = 4.05, TOTAL LOSS = 2.01, TOTAL EXCESS = 2.04

PEAK FLOIoI
(CFS)

60.

TIME
(HR)

12.25 (CFS)
(INCHES)

(AC-FT)

6-HR
6.

1.891
3.

MAXIMUM AVERAGE FLOIoI
24-HR n-HR

2. 2.
2.043 2.043

3. 3.

24.92-HR
2.

2.043
3.

CUMULATIVE AREA = .03 SQ MI

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

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

40 KK
*
*
*

*
SII220 *

*
Culvert C121

41 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .06 SUBBASIN AREA

PRECIPITATION DATA

7 PH

5-MIN
.79

HYDRO-35
15-MIN 60-MIN

1.55 2.72

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 •••••••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

3Q-z-

••••••••••• TP-49 •••••••••..
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

I I



I

SCS DIMENSIONLESS UNITGRAPH
TLAG .18 LAG

I
I

42 LS

43 UD

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.42
82.80

.00

STORM AREA .06

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

***

UNIT HYDROGRAPH
13 END-OF-PERIOD ORDINATES

45. 25. 13.

I
I ***

37.
1.

115.
1.

***

127.
O.

***

88.

*** ***

7. 4. 2.

TOTAL RAINFALL =

HYDROGRAPH AT STATION S\oI220

2.31

24.92-HR
4.

2.312
7.

.06 SQ HI

6-HR
14.

2.139
7.

CUHULATIVE AREA =

4.05, TOTAL LOSS = 1.74, TOTAL EXCESS

MAXIMUM AVERAGE FLOW
24-HR 72-HR

4. 4.
2.312 2.312

7. 7.

(CFS)
(INCHES)

(AC-FT>

TIME
(HR)

12.25

PEAK FLOW
(CFS)

134.I
I

I
I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I 44 KK
*
*
*

*
cell12 *

*

I 45 HC

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

HYDROGRAPH COMBINATION
ICOMP 5 NUMBER OF HYDROGRAPHS TO COMBINE

I *** *** *** ***

***

***

HYDROGRAPH AT STATION

CUMULATIVE AREA =

I
I

PEAK FLOW
(CFS)

926.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC- FT)

6-HR
87.

2.369
43.

cell12

MAXIMUM AVERAGE FLOW
24-HR 72-HR

24. 23.
2.602 2.602

47. 47.

.34 SQ HI

24.92-HR
23.

2.602
47.

1*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

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

SUBBASIN RUNOFF DATA

I
I

46 KK
*
*
*

*
S\oI230 *

*
Culvert C122

I
I

47 BA SUBBASIN CHARACTERISTICS
TAREA .06 SUBBASIN AREA

PRECIPITATION DATA



7 PH

5-MIN
.79

HYDRO-35
15-MIN 6D-MIN

1.55 2.72

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
.•..•..•.....•• TP-40 .•..•.....•.... . • . . • • . . . .. TP-49 ....•......
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
2.97 3.14 3.45 3.74 4.05 .00 .00 .00 .00

STORM AREA = .06

48 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.36 INITIAL ABSTRACTION
84.70 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

49 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .21 LAG

***

26.
2.

88.
1.

115.
1.

97.
O.

UN IT HYDROGRAPH
15 END-OF-PERIOD ORDINATES

58. 33. 20.
o.

12. 7. 4.

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

HYDROGRAPH AT STATION SII230

TOTAL RAINFALL = 4.05, TOTAL LOSS = 1.57, TOTAL EXCESS 2.48

PEAK FLOII
(CFS)

133.

TIME
(HR)

12.25 (CFS)
( INCHES)

(AC-FT)

6-HR
15.

2.287
7.

MAXIMUM AVERAGE FLOII
24-HR 72-HR

4. 4.
2.476 2.476

8. 8.

24.92-HR
4.

2.476
8.

CUMULATIVE AREA = .06 SQ MI

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

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

50 KK
*
*
*

*
SII240 *

*
Culvert C123

51 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .81 SUBBASIN AREA

PRECIPITATION DATA

7 PH

5-MIN
.79

HYDRO-35
15-MIN 60-MIN

1.55 2.72

DEPTHS FOR O-PERCENT
.•......•••.•.. TP-40
2-HR 3-HR 6-HR
2.97 3.14 3.45

HYPOTHETICAL STORM

12-HR 24- HR
3.74 4.05

•..•...•... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

52 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

STORM AREA = .81

.33 INITIAL ABSTRACTION
85.90 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

53 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .28 LAG

***

187.
87.

614.
57.

1102.
37.

1213.
25.

UN IT HYDROGRAPH
19 END-OF-PERIOD ORDINATES
1051. 749. 465.

16. 11. 7.
309.

4.
204.

1.
133.

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

HYDROGRAPH AT STATION SII240

II I



1

24.92-HR
54.

2.579
111.

2.581.47, TOTAL EXCESS =
MAXIMUM AVERAGE FLO'oJ

24-HR 72-HR
56. 54.

2.579 2.579
111. 111.

.81 SQ MI

6-HR
207.

2.377
103.

CUMULATIVE AREA =

4.05, TOTAL LOSS =

(CFS)
(INCHES)

(AC-FT)

TIME
(HR)

12.33

1

TOTAL RAINFALL =

1PEAK FLO'oJ
(CFS)
1616.

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

HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

TIME MAXIMUM AVERAGE FLO'oJ
(HR) 6-HR 24-HR 72-HR 24.92-HR

12.25 (CFS) 308. 84. 81. 81.
(INCHES) 2.370 2.580 2.580 2.580

(AC-FT) 153. 166. 166. 166.

CUMULATIVE AREA = 1.21 SQ HI

HYDROGRAPH AT STATION cell12

***

***

******

Combine SW180 to SW140 at Detention Cell 12.

***

*
cell12 *

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

*
*
*

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

54 KK

I
55 HC

1
***

1
PEAK FLO'oJ

1
(CFS)
2414.

1

1

1

1*** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

HYDROGRAPH ROUTING DATA

STORAGE .0 3.8 14.3 25.4
93.1 94.6 96.0 97.5

ELEVATION 1080.60 1081.00 1082.00 1083.00
1088.20 1088.30 1088.40 1088.40

DISCHARGE 6. 13. 36. 50.
706. 1213. 1812. 2490.

***

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

Route SW180 to SW240 thru Detention Cell 12.

60. 72. 80. 88. 96. 316.

37.2 49.4 62.5 76.0 90.2 91.6

1084.00 1085.00 1086.00 1087.00 1088.00 1088.10

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

.00 INITIAL CONDITION

.00 WORKING RAND D COEFFICIENT

VARIABLES
1
o

O.

*

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

weir12 *
*

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

*
*
*1 56 KK

I 64 KO

I 57 RS

1
58 SV

I 60 SE

1 62 SQ

I

WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLO'oJS BETWEEN 706. TO 2490.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLO'oJS GREATER THAN PEAK INFLO'oJS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

-3C1{?



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

HYDROGRAPH AT STATION weir12

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

OA MON HRMN ORO OUTFLO\J STORAGE STAGE * OA MON HRMN ORO OOTFLO\J STORAGE STAGE * OA MON HRMN ORO OUTFLO\J STORAGE STAGE
* *

1 0000 1 6. .0 1080.6 * 1 0820 101 6. .0 1080.6 * 1 1640 201 91. 81.5 1087.4
1 0005 2 6. .0 1080.6 * 1 0825 102 6. .0 1080.6 * 1 1645 202 91. 81.1 1087.4
1 0010 3 6. .0 1080.6 * 1 0830 103 6. .0 1080.6 * 1 1650 203 91. 80.7 1087.3
1 0015 4 6. .0 1080.6 * 1 0835 104 6. .0 1080.6 * 1 1655 204 90. 80.3 1087.3
1 0020 5 6. .0 1080.6 * 1 0840 105 6. .0 1080.6 * 1 1700 205 90. 79.9 1087.3
1 0025 6 6. .0 1080.6 * 1 0845 106 6. .0 1080.6 * 1 1705 206 90. 79.5 1087.2
1 0030 7 6. .0 1080.6 * 1 0850 107 6. .0 1080.6 * 1 1710 207 90. 79.1 1087.2
1 0035 8 6. .0 1080.6 * 1 0855 108 6. .0 1080.6 * 1 1715 208 90. 78.7 1087.2
1 0040 9 6. .0 1080.6 * 1 0900 109 6. .0 1080.6 * 1 1720 209 89. 78.3 1087.2
1 0045 10 6. .0 1080.6 * 1 0905 110 6. .0 1080.6 * 1 1725 210 89. 77.9 1087.1
1 0050 11 6. .0 1080.6 * 1 0910 111 6. .0 1080.6 * 1 1730 211 89. 77.5 1087.1
1 0055 12 6. .0 1080.6 * 1 0915 112 6. .0 1080.6 * 1 1735 212 89. 77.1 1087.1
1 0100 13 6. .0 1080.6 * 1 0920 113 6. .0 1080.6 * 1 1740 213 88. 76.7 1087.0
1 0105 14 6. .0 1080.6 * 1 0925 114 6. .0 1080.6 * 1 1745 214 88. 76.3 1087.0
1 0110 15 6. .0 1080.6 * 1 0930 115 6. .0 1080.6 * 1 1750 215 88. 75.8 1087.0
1 0115 16 6. .0 1080.6 * 1 0935 116 6. .0 1080.6 * 1 1755 216 88. 75.4 1087.0
1 0120 17 6. .0 1080.6 * 1 0940 117 6. .0 1080.6 * 1 1800 217 87. 75.0 1086.9
1 0125 18 6. .0 1080.6 * 1 0945 118 6. .0 1080.6 * 1 1805 218 87. 74.6 1086.9
1 0130 19 6. .0 1080.6 * 1 0950 119 6. .0 1080.6 * 1 1810 219 87. 74.2 1086.9
1 0135 20 6. .0 1080.6 * 1 0955 120 6. .0 1080.6 * 1 1815 220 87. 73.8 1086.8
1 0140 21 6. .0 1080.6 * 1 1000 121 6. .0 1080.6 * 1 1820 221 86. 73.3 1086.8
1 0145 22 6. .0 1080.6 * 1 1005 122 6. .0 1080.6 * 1 1825 222 86. 72.9 1086.8
1 0150 23 6. .0 1080.6 * 1 1010 123 6. .0 1080.6 * 1 1830 223 86. 72.5 1086.7
1 0155 24 6. .0 1080.6 * 1 1015 124 6. .0 1080.6 * 1 1835 224 86. 72.1 1086.7
1 0200 25 6. .0 1080.6 * 1 1020 125 6. .0 1080.6 * 1 1840 225 85. 71.7 1086.7
1 0205 26 6. .0 1080.6 * 1 1025 126 6. .0 1080.6 * 1 1845 226 85. 71.2 1086.6
1 0210 27 6. .0 1080.6 * 1 1030 127 6. .1 1080.6 * 1 1850 227 85. 70.8 1086.6
1 0215 28 6. .0 1080.6 * 1 1035 128 6. .1 1080.6 * 1 1855 228 85. 70.4 1086.6
1 0220 29 6. .0 1080.6 * 1 1040 129 6. .1 1080.6 * 1 1900 229 84. 70.0 1086.6
1 0225 30 6. .0 1080.6 * 1 1045 130 6. .2 1080.6 * 1 1905 230 84. 69.5 1086.5
1 0230 31 6. .0 1080.6 * 1 1050 131 6. .3 1080.6 * 1 1910 231 84. 69.1 1086.5
1 0235 32 6. .0 1080.6 * 1 1055 132 7. .4 1080.6 * 1 1915 232 84. 68.7 1086.5
1 0240 33 6. .0 1080.6 * 1 1100 133 7. .5 1080.6 * 1 1920 233 83. 68.3 1086.4
1 0245 34 6. .0 1080.6 * 1 1105 134 7. .6 1080.7 * 1 1925 234 83. 67.8 1086.4
1 0250 35 6. .0 1080.6 * 1 1110 135 7. .7 1080.7 * 1 1930 235 83. 67.4 1086.4
1 0255 36 6. .0 1080.6 * 1 1115 136 8. .9 1080.7 * 1 1935 236 83. 67.0 1086.3
1 0300 37 6. .0 1080.6 * 1 1120 137 8. 1.1 1080.7 * 1 1940 237 82. 66.6 1086.3
1 0305 38 6. .0 1080.6 * 1 1125 138 8. 1.3 1080.7 * 1 1945 238 82. 66.2 1086.3
1 0310 39 6. .0 1080.6 * 1 1130 139 9. 1.5 1080.8 * 1 1950 239 82. 65.7 1086.2
1 0315 40 6. .0 1080.6 * 1 1135 140 9. 1.8 1080.8 * 1 1955 240 82. 65.3 1086.2
1 0320 41 6. .0 1080.6 * 1 1140 141 10. 2.4 1080.9 * 1 2000 241 81. 64.9 1086.2
1 0325 42 6. .0 1080.6 * 1 1145 142 12. 3.4 1081.0 * 1 2005 242 81. 64.5 1086.1
1 0330 43 6. .0 1080.6 * 1 1150 143 15. 4.9 1081.1 * 1 2010 243 81. 64.1 1086.1
1 0335 44 6. .0 1080.6 * 1 1155 144 20. 7.2 1081.3 * 1 2015 244 81. 63.6 1086.1
1 0340 45 6. .0 1080.6 * 1 1200 145 29. 10.9 1081.7 * 1 2020 245 80. 63.2 1086.1
1 0345 46 6. .0 1080.6 * 1 1205 146 41. 17.9 1082.3 * 1 2025 246 80. 62.8 1086.0
1 0350 47 6. .0 1080.6 * 1 1210 147 53. 29.5 1083.3 * 1 2030 247 80. 62.4 1086.0
1 0355 48 6. .0 1080.6 * 1 1215 148 67. 44.6 1084.6 * 1 2035 248 80. 62.0 1086.0
1 0400 49 6. .0 1080.6 * 1 1220 149 79. 60.5 1085.9 * 1 2040 249 79. 61.5 1085.9
1 0405 50 6. .0 1080.6 * 1 1225 150 88. 75.2 1086.9 * 1 2045 250 79. 61.1 1085.9
1 0410 51 6. .0 1080.6 * 1 1230 151 95. 87.6 1087.8 * 1 2050 251 79. 60.7 1085.9
1 0415 52 6. .0 1080.6 * 1 1235 152 1067. 94.2 1088.3 * 1 2055 252 79. 60.3 1085.8
1 0420 53 6. .0 1080.6 * 1 1240 153 1209. 94.6 1088.3 * 1 2100 253 78. 59.9 1085.8
1 0425 54 6. .0 1080.6 * 1 1245 154 889. 93.6 1088.2 * 1 2105 254 78. 59.5 1085.8
1 0430 55 6. .0 1080.6 * 1 1250 155 672. 93.0 1088.2 * 1 2110 255 78. 59.0 1085.7
1 0435 56 6. .0 1080.6 * 1 1255 156 520. 92.4 1088.2 * 1 2115 256 78. 58.6 1085.7
1 0440 57 6. .0 1080.6 * 1 1300 157 396. 91.9 1088.1 * 1 2120 257 77. 58.2 1085.7
1 0445 58 6. .0 1080.6 * 1 1305 158 311. 91.6 1088.1 * 1 2125 258 77. 57.8 1085.6
1 0450 59 6. .0 1080.6 * 1 1310 159 267. 91.3 1088.1 * 1 2130 259 77. 57.4 1085.6
1 0455 60 6. .0 1080.6 * 1 1315 160 226. 91.0 1088.1 * 1 2135 260 77. 57.0 1085.6
1 0500 61 6. •0 1080.6 * 1 1320 161 194. 90.8 1088.0 * 1 2140 261 76 • 56.6 1085.5
1 0505 62 6. .0 1080.6 * 1 1325 162 170. 90.7 1088.0 * 1 2145 262 76. 56.2 1085.5
1 0510 63 6. .0 1080.6 * 1 1330 163 152. 90.6 1088.0 * 1 2150 263 76. 55.8 1085.5
1 0515 64 6. .0 1080.6 * 1 1335 164 137. 90.5 1088.0 * 1 2155 264 76. 55.4 1085.5
1 0520 65 6. .0 1080.6 * 1 1340 165 125. 90.4 1088.0 * 1 2200 265 75. 55.0 1085.4
1 0525 66 6. .0 1080.6 * 1 1345 166 116. 90.3 1088.0 * 1 2205 266 75. 54.6 1085.4
1 0530 67 6. .0 1080.6 * 1 1350 167 108. 90.3 1088.0 * 1 2210 267 75. 54.1 1085.4
1 0535 68 6. .0 1080.6 * 1 1355 168 102. 90.2 1088.0 * 1 2215 268 75. 53.7 1085.3
1 0540 69 6. .0 1080.6 * 1 1400 169 96. 90.2 1088.0 * 1 2220 269 74. 53.3 1085.3
1 0545 70 6. .0 1080.6 * 1 1405 170 96. 90.2 1088.0 * 1 2225 270 74. 52.9 1085.3
1 0550 71 6. .0 1080.6 * 1 1410 171 96. 90.1 1088.0 * 1 2230 271 74. 52.5 1085.2
1 0555 72 6. .0 1080.6 * 1 1415 172 96. 90.0 1088.0 * 1 2235 272 74. 52.1 1085.2

3QCR

II I



I
1 0600 73 6. .0 1080.6 * 1 1420 173 96. 89.9 1088.0 * 1 2240 273 73. 51.7 1085.2

I
1 0605 74 6. .0 1080.6 * 1 1425 174 96. 89.8 1088.0 * 1 2245 274 73. 51.3 1085.1

1 0610 75 6. .0 1080.6 * 1 1430 175 96. 89.6 1088.0 * 1 2250 275 73. 51.0 1085.1

1 0615 76 6. .0 1080.6 * 1 1435 176 96. 89.4 1087.9 * 1 2255 276 73. 50.6 1085.1

1 0620 n 6. .0 1080.6 * 1 1440 In 95. 89.3 1087.9 * 1 23002n 72. 50.2 1085.1

1 0625 78 6. .0 1080.6 * 1 1445 178 95. 89.1 1087.9 * 1 2305 278 72. 49.8 1085.0

II
1 0630 79 6. .0 1080.6 * 1 1450 179 95. 88.9 1087.9 * 1 2310 279 72. 49.4 1085.0

1 0635 80 6. .0 1080.6 * 1 1455 180 95. 88.6 1087.9 * 1 2315 280 72. 49.0 1085.0

1 0640 81 6. .0 1080.6 * 1 1500 181 95. 88.4 1087.9 * 1 2320 281 71. 48.6 1084.9

1 0645 82 6. .0 1080.6 * 1 1505 182 95. 88.2 1087.9 * 1 2325 282 71. 48.2 1084.9

1 0650 83 6. .0 1080.6 * 1 1510 183 95. 87.9 1087.8 * 1 2330 283 70. 47.8 1084.9

I 1 0655 84 6. .0 1080.6 * 1 1515 184 95. 87.6 1087.8 * 1 2335 284 70. 47.4 1084.8

1 0700 85 6. .0 1080.6 * 1 1520 185 94. 87.3 1087.8 * 1 2340 285 70. 47.1 1084.8
1 0705 86 6. .0 1080.6 * 1 1525 186 94. 87.0 1087.8 * 1 2345 286 69. 46.7 1084.8
1 0710 87 6. .0 1080.6 * 1 1530 187 94. 86.7 1087.8 * 1 2350 287 69. 46.3 1084.7

I
1 0715 88 6. .0 1080.6 * 1 1535 188 94. 86.4 1087.7 * 1 2355 288 69. 45.9 1084.7
1 0720 89 6. .0 1080.6 * 1 1540 189 94. 86.0 1087.7 * 2 0000 289 68. 45.5 1084.7
1 0725 90 6. .0 1080.6 * 1 1545 190 93. 85.7 1087.7 * 2 0005 290 68. 45.2 1084.7
1 0730 91 6. .0 1080.6 * 1 1550 191 93. 85.3 1087.7 * 2 0010 291 67. 44.8 1084.6
1 0735 92 6. .0 1080.6 * 1 1555 192 93. 85.0 1087.6 * 2 0015 292 67. 44.4 1084.6

I 1 0740 93 6. .0 1080.6 * 1 1600 193 93. 84.6 1087.6 * 2 0020 293 67. 44.0 1084.6
1 0745 94 6. .0 1080.6 * 1 1605 194 93. 84.2 1087.6 * 2 0025 294 66. 43.5 1084.5
1 0750 95 6. .0 1080.6 * 1 1610 195 92. 83.8 1087.6 * 2 0030 295 66. 43.1 1084.5
1 0755 96 6. .0 1080.6 * 1 1615 196 92. 83.5 1087.5 * 2 0035 296 65. 42.7 1084.4
1 0800 97 6. .0 1080.6 * 1 1620 197 92. 83.1 1087.5 * 2 0040 297 65. 42.2 1084.4

I 1 0805 98 6. .0 1080.6 * 1 1625 198 92. 82.7 1087.5 * 2 0045 298 65. 41.8 1084.4
1 0810 99 6. .0 1080.6 * 1 1630 199 92. 82.3 1087.4 * 2 0050 299 64. 41.3 1084.3
1 0815 100 6. .0 1080.6 * 1 1635 200 91. 81.9 1087.4 * 2 0055 300 64. 40.9 1084.3

* *
11***********************************************************************************************************************************

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
1209. 12.67 (CFS) 163. 65. 63. 63.

I (INCHES) 1.251 2.007 2.014 2.014
(AC-FT) 81. 130. 130. 130.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE

I
(AC-FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

95. 12.67 85. 37. 36. 36.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

I 1088.30 12.67 1087.64 1083.n 1083.66 1083.66

CUMULATIVE AREA = 1.21 SQ MI

1*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

SUBBASIN RUNOFF DATA

SCS DIMENSIONLESS UNITGRAPH
TLAG .32 LAG

SUBBASIN CHARACTERISTICS
TAREA .21 SUBBASIN AREA

PRECIPITATION DATA

••••••..••. TP-49 .••••..••.•
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00
12-HR 24-HR
3.74 4.05

HYPOTHETICAL STORM

397

STORM AREA = .21

DEPTHS FOR O-PERCENT
• .••..••••••.•• TP-40
2-HR 3-HR 6-HR
2.97 3.14 3.45

.86 INITIAL ABSTRACTION
70.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

Culvert C124
*

*
s\oI25 0 *

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

..... HYDRO-35 ••••••
5-MIN 15-MIN 60-MIN

.79 1.55 2.72

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

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

I
65 KK

I
I

66 BA

I 7 PH

I
67 LS

I
68 UD

I



36.
34.

O.

114.
23.

226.
16.

278.
11.

***

UNIT HYDROGRAPH
21 END-OF-PERIOD ORDINATES

269. 223. 153.
7. 5. 4.

102.
3.

71.
2.

49.
1.

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

HYDROGRAPH AT STATION SIoI250

TOTAL RAINFALL = 4.05, TOTAL LOSS = 2.69, TOTAL EXCESS 1.36

PEAK FLO\J
(CFS)

197.

TIME
(HR)

12.42 (CFS)
( INCHES)

(AC- FT)

6-HR
28.

1.245
14.

MAXIMUM AVERAGE FLOIoI
24-HR 72-HR

8. 7.
1.362 1.362

15. 15.

24.92-HR
7.

1.362
15.

CUMULATIVE AREA = .21 SQ MI

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

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

69 KK
*
*
*

*
SIoI260 *

*
Culvert C125

70 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .12 SUBBASIN AREA

PRECIPITATION DATA

••••••••••• TP-49 •••••.•••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

7 PH

5-MIN
.79

HYDRO-35
15-MIN 60-MIN

1.55 2.72

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 •••••••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

STORM AREA = .12

71 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.75 INITIAL ABSTRACTION
72.80 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

72 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .23 LAG

***

42.
6.

145.
4.

212.
2.

194.
2.

UN IT HYDROGRAPH
16 END-OF-PERIOD ORDINATES

136. 78. 48.
1. O.

29. 18. 11.

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

HYDROGRAPH AT STATION SIoI260

TOTAL RAINFALL = 4.05, TOTAL LOSS = 2.50, TOTAL EXCESS = 1.55

PEAK FLO\J
(CFS)

155.

TIME
(HR)

12.33 (CFS)
(INCHES)

(AC-FT>

6-HR
18.

1.424
9.

MAXIMUM AVERAGE FLO\J
24-HR 72-HR

5. 5.
1.549 1.549

10. 10.

24.92-HR
5.

1.549
10.

CUMULATIVE AREA = .12 SQ HI

II



I
*** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I 73 KK

I 74 BA

I 7 PH

I
I

75 LS

I 76 UD

I

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.09 SUBBASIN AREA

SCS DIMENSIONLESS UNITGRAPH
TLAG .32 LAG

256.
6.

368.
9.

530.
13.

..•••.••.•• TP-49 ..•••......
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

***

12-HR 24-HR
3.74 4.05

HYPOTHETICAL STORM

***

***

UN IT HYDROGRAPH
21 END-OF-PERIOD ORDINATES
1395. 1155. 796.

39. 27. 18.

STORM AREA = 1.09

DEPTHS FOR O-PERCENT
••..••..••••.•. TP-40
2-HR 3-HR 6-HR
2.97 3.14 3.45

.22 INITIAL ABSTRACTION
90.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

***

1173. 1444.
81. 56.

Culvert C126

HYDRO-35
15-MIN 60-MIN

1.55 2.72

*
SIo/270 *

*

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

5-MIN
.79

PRECIPITATION DATA

***

185. 593.
175. 120.

2.

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

***I
HYDROGRAPH AT STATION

I TOTAL RAINFALL = 4.04, TOTAL LOSS =
SIo/270

1.08, TOTAL EXCESS = 2.96

CUMULATIVE AREA =

PEAK FLOIJ TIME

I
(CFS) (HR)
2274. 12.42

I
I
I
I
I
I
I

(CFS)
(INCHES)

(AC- FT)

6-HR
318.

2.712
158.

MAXIMUM AVERAGE FLOIJ
24-HR 72-HR

87. 84.
2.961 2.961

172. 172.

1.09 SQ MI

24.92-HR
84.

2.961
172.



RUNOFF SUMMARY
FL~ IN CUBIC FEET PER SECOND

TIME IN HooRS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FL~ FOR MAXIMUM PERIOO BASIN MAXIMUM TIME OF
OPERATION STATION FL~ PEAl( 6-HooR 24-HOOR 72-HOOR AREA STAGE MAX STAGE

HYDROGRAPH AT SI/160 1238. 12.25 142. 39. 37. .49

ROOTED TO cell10 993. 12.42 132. 38. 36. .49 1167.24 12.42

HYDROGRAPH AT SI/170 2087. 12.33 287. 78. 75. .97

HYDROGRAPH AT SI/180 160. 12.17 14. 4. 4. .04

HYDROGRAPH AT SI/190 311. 12.17 28. 8. 7. .10

HYDROGRAPH AT SI/200 281. 12.17 25. 7. 6. .11

HYDROGRAPH AT SI/21 0 60. 12.25 6. 2. 2. .03

HYDROGRAPH AT SI/220 134. 12.25 14. 4. 4. .06

5 COMBINED AT cell12 926. 12.17 87. 24. 23. .34

HYDROGRAPH AT SI/230 133. 12.25 15. 4. 4. .06

HYDROGRAPH AT SI/240 1616. 12.33 207. 56. 54. .81

3 COMBINED AT cell12 2414. 12.25 308. 84. 81. 1.21

ROOTED TO weir12 1209. 12.67 163. 65. 63. 1.21 1088.30 12.67

HYDROGRAPH AT SI/250 197. 12.42 28. 8. 7. .21

HYDROGRAPH AT SI/260 155. 12.33 18. 5. 5. .12

HYDROGRAPH AT SI/270 2274. 12.42 318. 87. 84. 1.09

*** NORMAL END OF HEC-1 ***
Elapsed Time - 00:00:25.32 (25.32 Seconds)
NORMAL END OF HEC-1

II
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SEGMENTID
HEC-1 ANALYSES

51ST AVE. TO 19TH AVE.
C. SW280 (CARTER ASSOC. "G" SUBAREAS) - 50 AND 100 YEAR



I
HEC1 SIN: HMVersion: 6.00 Data File: c:\scott\g50

~****************************************
* *

* RUN DATE 02/17/1992 TIME 11:44:37 *
* *

11*****************************************

*

I
FLOOD HYDROGRAPH PACKAGE (HEC-1) *

SEPTEMBER 1990 *
VERSION 4.0 *

*

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

* u.s. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
***************************************

I
I
I
I
I

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

....................................................................................................................................................................

Full Microcomputer Implementation
by

Haestad Methods, Inc.

............................................................................................................................................................................

I
I
I
I
I

I
I
I
I

37 Brookside Road * ~aterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KN~ AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1~.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED ~ITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED ~ITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NE~ OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC ~AVE: NE~ FINITE DIFFERENCE ALGORITHM

401



HEC-1 INPUT PAGE 1

LINE 10 •.••••• 1••••••• 2•••••••3•••••••4•••••••5•••••••6••••••• 7•••••••8•••••••9•••••• 10

10 REVISED PER GRADING AND GOLF COURSE PLAN
*DIAGRA14

2 10 FOOTHIllS PHASE III Filename: G50 (Modified for 24hr storm
3 ID HYDROLOGY REPORT Previous FILE: FHG.991 by SHe 09-27-01)
4 10 OFF AND ON-SITE DRAINAGE 50 YEAR STORM
5 10
6 IT 5 300
7 10 3 0

8 KK NIJ EXISTING DRAINAGE IN NORTHIJEST CORNER IJHERE GR-1 MAY OUTFALL
9 BA 0.026

10 PH 0.69 1.35 2.37 2.60 2.76 3.05 3.32 3.60
11 LS 0 89
12 UD 0.1

13 KK GA-1 POST-DEVELOPMENT CONDITIONS FOR REMAINDER OF INPUT
14 BA 0.0417
15 LS 0 88
16 UD 0.1

17 KK GR-1 OUTlET 24" RCP TO STATE LAND
18 RS 1 STOR -1 0
19 SV 0 3
20 SE 0 3
21 SQ 0 20

22 KK GA-2
23 BA 0.0683
24 LS 0 88
25 UD 0.1

26 KK GR-2 OUTLET 3D" RCP TO GA-3
27 RS 1 STOR -1 0
28 SV 0 5.5
29 SE 0 3
30 SQ 0 27.5

31 KK cc-1
32 RK 600 0.005 0.027 TRAP 5 3

33 KK GA-3
34 BA 0.017
35 LS 0 91
36 UD 0.1

37 KK GR-3 OUTlET 24" RCP TO 24" STORM SEWER
38 RS 1 STOR -1 0
39 SV 0 1.1
40 SE 0 3
41 SQ 0 20

II I



I
I LINE

42

I
43

44
45
46

I 47

48
49

I
50
51
52

53

I 54

55
56

I 57
58
59
60

I 61
62
63
64

I 65

66
67

I 68
69

70

I 71
72
73

I
74
75
76
n
78

I 79
80

I
I
I
I
I
I

HEC-1 INPUT

10 ••••••• 1. •.•.••2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

1(1( GP-1
HC 2

1(1( GA-4
BA 0.02
LS 0 91
lJI) 0.1

KK GR-4 OUTFLOIJ TO STORM SE~R

RS 1 STOR -1 0
SV 0 1.65
SE 0 3
SQ 0 20

KK GP-2
HC 2

KI( GC-2
RK 1200 0.025 0.013 CIRC 2

KK GA-5
BA 0.0285
LS 0 94
uo 0.1

KK GR-5 OUTFLOIJ TO CHANNEL
RS 1 STOR -1 0
SV 0 2.2
SE 0 3
SQ 0 27.5

KK GP-3
HC 2

KK GC-3
RK 950 0.005 0.027 TRAP 15

KK GA-6
BA 0.0547
LS 0 94
uo 0.1

KK GR-6 OUTFLOW TO CHANNEL
RS 1 STOR -1 0
SV 0 1.1 2.2 3.3
SE 0 1 2 3
SQ 0 1 42 117

KK GP-4
HC 2

PAGE 2



LINE

HEC-1 INPUT

10 •.••••. 1.••••••2•••••••3•••••••4••••••• 5•••.•••6•••.•••7•••••••8•••••••9•••••• 10

PAGE 3

ICK GC-4
RK 950 0.022 0.035 TRAP 20 4

1(1( GA-7
BA 0.0303
LS 0 94
UD 0.1

1(1( HA-1 HA-1 added to this model by SHc 02-07-92
104 Input data from Carter Assoc. Foothills Phase III report
BA 0.0188
LS 89
UD 0.1

1(1( AD Combine at Prop line with State Lands
HC 2

1(1( RCXJTE Route Foothills flow to C127 thru cone collector channel N side of FW.
RI( 600 0.011 0.018 TRAP 8 2

1(1( SW280
BA 0.018
LS 85
UO 0.11

81
82

83
84
85
86

87
88

89
90
91
92
93

94
95

96
97

98
99

100
101

1(1(
HC

GP-5
2

102
103
104

1(1( ADC127 Combine flows at C127
HC 2
ZZ

II I



I
SCHEMATIC DIAGRAM OF STREAM NETWORKI INPUT

LINE (V) ROUTING (---» DIVERSION OR PUMP FLOW

NO. (.) CONNECTOR «---) RETURN OF DIVERTED OR PUMPED FLOW

I 8 NW

I
13 GA-1

V
V

17 GR-1

I 22 GA-2
V
V

26 GR-2

I V
V

31 GC-1

I 33 GA-3
V
V

37 GR-3

I 42 GP-1 ••••••••••••

I 44 GA-4
V
V

48 GR-4

I 53 GP-2 ••••••••••••
V
V

I 55 GC-2

57 GA-5

I
V
V

61 GR-5

I 66 GP-3 ••••••••••••
V
V

68 GC-3

I 70 GA-6
V
V

I
74 GR-6

79 GP-4 ••••••••••••
V

I V
81 GC-4

I
83 GA-7

87 GP-5 ••••••••••••

I 89 HA-1

40!?

I
94 AD ••••••••••••



96

98

102

v
V

ROUTE

SW280

ADC127••••••••••••

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

I I I



I
HEC1 SIN: HMVersion: 6.00 Data File: c:\scott\g50

11*****************************************
* *

* RUN DATE 02/17/1992 TIME 11:44:37 *
* *

11*****************************************

* FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1990

VERSION 4.0

*
*
*
*

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

* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
***************************************

II
I

REVISED PER GRADING AND GOLF COURSE PLAN
FOOTHILLS PHASE III Filename: G50
HYDROLOGY REPORT Previous FILE:
OFF AND ON-SITE DRAINAGE 50 YEAR STORM

(Modified for 24hr storm
FHG.991 by SHe 09-27-01)

I
7 10 OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

5
o

0000
300

2 0
0055

19

HYDROGRAPH TIME DATA
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

IT

II
I

*** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

SCS DIMENSIONLESS UNITGRAPH

SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

PRECIPITATION DATA

••••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00
24-HR
3.60

12-HR
3.32

HYPOTHETICAL STORM

.08 HOURS
24.92 HOURS

STORM AREA = .03

DEPTHS FOR O-PERCENT
•••••••••••.••• TP-40
2-HR 3-HR 6-HR
2.60 2.76 3.05

EXISTING DRAINAGE IN NORTHWEST CORNER IJHERE GR-1 MAY OUTFALL

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

.25 INITIAL ABSTRACTION
89.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

HYDRO-35
15-MIN 60-MIN

1.35 2.37

NIJ *
*

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

COMPUTATION INTERVAL
TOTAL TIME BASE

5-MIN
.69

SUBBASIN RUNOFF DATA

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

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOIJ
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

I 8 ""

I 9 BA

I 10 PH

I
11 LS

I
I

12 UD

I

I

I
I



TLAG .10 LAG

***

UN IT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

57. 84. 37. 14. 5. 2. 1. O.

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

HYDROGRAPH AT STATION Nil

TOTAL RAINFALL = 3.60, TOTAL LOSS = 1.15, TOTAL EXCESS = 2.45

PEAK FLO\J
(CFS)

74.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC-FT>

6-HR
6.

2.247
3.

MAXIMUM AVERAGE FLOW
24-HR n-HR

2. 2.
2.450 2.450

3. 3.

24.92-HR
2.

2.450
3.

CUMULATIVE AREA = .03 SQ MI

*** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

13 KK
*
*
*

*
GA-l *

*
POST-DEVELOPMENT CONDITIONS FOR REMAINDER OF INPUT

14 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA

PRECIPITATION DATA

10 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ............... TP-40 ............... ........... TP-49 . ..........

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.69 1.35 2.37 2.60 2.76 3.05 3.32 3.60 .00 .00 .00 .00

STORM AREA = .04

15 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

.27 INITIAL ABSTRACTION
88.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

16 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

***

91. 135. 59. 23.

UN IT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

9. 3. 1. O.

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

HYDROGRAPH AT STATION GA-l

TOTAL RAINFALL = 3.60, TOTAL LOSS = 1.24, TOTAL EXCESS = 2.36

6-HR
10.

2.168
5.

PEAK FLO\J
(CFS)

115.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC-FT>

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW
24-HR n-HR

3. 3.
2.360 2.360

5. 5.

.04 SQ HI

24.92-HR
3.

2.360
5.

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
408

II I



HYDROGRAPH ROUTING DATA

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

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

OUTLET 24" RCP TO STATE LAND

***

3.0

3.00

20.

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 WORKING RAND D COEFFICIENT

.0

.00

O.

*
GR-1 *

*

ELEVATION

STORAGE

DISCHARGE

STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

*
*
*

I
I

17 KK

I
I

18 RS

I 19 SV

20 SE

I 21 SQ

I
UARNING

YARNING

ROUTED OUTFLOW (

ROUTED OUTFLOW (

20.) IS GREATER THAN MAXIMUM OUTFLOU

20.) IS GREATER THAN MAXIMUM OUTFLOW (

20.) IN STORAGE-OUTFLOW TABLE

20.) IN STORAGE-OUTFLOW TABLE

HYDROGRAPH AT STATION GR-1

20.) IS GREATER THAN MAXIMUM OUTFLOU (IIARNING

I ***

ROUTED OUTFLOU

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

20.) IN STORAGE-OUTFLOW TABLE

I PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

20. 12.58 (CFS) 9. 3. 3. 3.
(INCHES) 2.028 2.335 2.335 2.335

I PEAK STORAGE

(AC-FT) 5. 5. 5. 5.

TIME MAXIMUM AVERAGE STORAGE
(AC- FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

3. 12.58 1. O. O. O.

I PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

3.04 12.58 1.36 .39 .38 .38

I CUMULATIVE AREA = .04 SQ MI

II *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I 22 KK
*
*
*

*
GA-2 *

*

I
I

23 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .07 SUBBASIN AREA

PRECIPITATION DATA

.27
88.00

.00

I
I
I

10 PH

24 LS

•••.• HYDRO-35
5-MIN 15-MIN 60-MIN

.69 1.35 2.37

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
•••••••.•••.••• TP-40 ••••.••••••.•••
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

STORM AREA = .07

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA t1C'~

••••••••••• TP-49 ••••••.••.•
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00



25 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

***

150. 221. 97. 38.

UN IT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

14. 6. 2. 1.

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

HYDROGRAPH AT STATION GA-2

TOTAL RAINFALL = 3.60, TOTAL LOSS = 1.24, TOTAL EXCESS = 2.36

PEAK FLOW
(CFS)

188.

TIME
(HR)

12.17 (CFS)
(INCHES)
(AC-FT)

6-HR
16.

2.167
8.

MAXIMUM AVERAGE FL~

24-HR 72-HR
4. 4.

2.360 2.360
9. 9.

24.92-HR
4.

2.360
9.

CUMULATIVE AREA = .07 SQ MI

*.. *.. *.. *.. *.. *.. *.. *.. *** *.. *.. *.. *.. *.. *.. *.. *.. *** *.. *.. *.. *.. *.. *.. *.. *.. *.. *.. *.. *.. *.. *.. *••

*•••••••••••••

26 KK
*
*
*

*
GR-2 *

*
ooTLET 30" RCP TO GA-3

27 RS

28 SV

29 SE

30 SQ

*•••••••••••••

HYDROGRAPH ROOTING DATA

STORAGE RooTI NG
NSTPS 1 NUMBER OF SUBREACHES

ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION

X .00 WORKING RAND D COEFFICIENT

STORAGE .0 5.5

ELEVATION .00 3.00

DISCHARGE O. 28.

***

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

HYDROGRAPH AT STATION GR-2

PEAK FLOW TIME MAXIMUM AVERAGE FL~

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
26. 12.67 (CFS) 14. 4. 4. 4.

(INCHES) 1.912 2.313 2.313 2.313
(AC-H) 7. 8. 8. 8.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC- FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

5. 12.67 3. 1. 1. 1.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
( FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

2.88 12.67 1.53 .46 .45 .45

CUMULATIVE AREA = .07 SQ MI

.** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

*•••••••••••••
* *

I I I

4/0



I
**************I

31 KK *
*

GC-1 *
*

HYDROGRAPH ROUTING DATA

KINEMATIC WAVE STREAM ROUTING
L 600. CHANNEL LENGTH
S .0050 SLOPE
N .027 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTR IBUTI NG AREA
SHAPE TRAP CHANNEL SHAPE

W 5.00 BOTTOM WIDTH OR DIAMETER
Z 3.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

I
I
I
I
I

32 RK

ELEMENT

MAIN

ALPHA

1.36

M

1.37

DT

(MIN)

.Ba

OX PEAK TIME TO
PEAl(

(FT) (CFS) (MIN)

zoo.oo Z6.41 760.98

VOLUME

( IN)

2.31

MAXIMUM
CELERITY

(FPS)

4.19

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8424E+01 EXCESS= .OOOOE+OO OUTFLOW= .8419E+01 BASIN STORAGE= .5894E-02 PERCENT ERROR= .0

I INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

I ***

MAIN

***

1.36 1.37

***

5.00

***

26.41

***

760.00 2.31

HYDROGRAPH AT STATION GC-1

CUMULATIVE AREA =

I PEAK FLOW
(CFS)

26.

I
I

TIME
(HR)

12.67 (CFS)
(INCHES)

(AC-FT )

6-HR
14.

1.911
7.

MAXIMUM AVERAGE FLOJ
24-HR 72-HR

4. 4.
2.311 2.311

8. 8.

.07 SQ MI

24.92-HR
4.

2.311
8.

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

SUBBASIN RUNOFF DATA

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

* *

SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

* GA-3 *
* *
*************.

• •••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

41/

STORM AREA = .02

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 •••••••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

.20 INITIAL ABSTRACTION
91.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

HYDRO-35 ••••••
15-MIN 6O-MIN

1.35 2.37

SCS DIMENSIONLESS UNITGRAPH

SCS LOSS RATE
STRTL

CRVNBR
RTiMP

PRECIPITATION DATA

5-MIN
.69

I
33 KK

I
I 34 BA

I 10 PH

I
35 LS

I
I 36 UD



TLAG .10 LAG

***

UNIT HYDROGRAPH
8 END-Of-PERIOD ORDINATES

37. 55. 24. 9. 4. 1. 1. O.

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

HYDROGRAPH AT STATION GA-3

TOTAL RAINfALL = 3.60, TOTAL LOSS = .96, TOTAL EXCESS = 2.64

PEAK fLOW
(CfS)

51.

TIME
(HR)

12.17 (CfS)
(INCHES)

(AC-FT)

6-HR
4.

2.408
2.

MAXIMUM AVERAGE fLOW
24-HR 72-HR

1. 1.
2.636 2.636

2. 2.

24.92-HR
1.

2.636
2.

CUMULATIVE AREA = .02 SQ MI

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

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

37 KK
*
*
*

*
GR-3 *

*
OUTLET 24" RCP TO 24" STORM SEWER

***.**********

HYDROGRAPH ROUTING DATA

38 RS STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

, NUMBER Of SUBREACHES
STOR TYPE Of INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 WORKING RAND D COEffiCIENT

39 SV

40 SE

41 SQ

***

STORAGE

ELEVATION

DISCHARGE

***

.0

.00

O.

***

1.1

3.00

20.

***

***

***

HYDROGRAPH AT STATION GR-3

PEAK fLOW TIME MAXIMUM AVERAGE fLOW
(CfS) (HR) 6-HR 24-HR 72-HR 24.92-HR

19. 12.42 (CfS) 4. 1. 1. 1.
(INCHES) 2.397 2.632 2.632 2.632
(AC-FT) 2. 2. 2. 2.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC- FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

1. 12.42 O. O. O. O.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET ) (HR) 6-HR 24-HR 72-HR 24.92-HR

2.78 12.42 .66 .18 .17 .17

CUMULATIVE AREA = .02 SQ MI

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

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

42 KK
*
*
*

*
GP-1 *

*
412



I
I 43 HC

************••

HYDROGRAPH COMBINATION
ICOMP 2 NlJi4BER Of HYDROGRAPHS TO Cc»4B INE

HYDROGRAPH AT STATION GP-1
I *** **'* *** *'**

I PEAK fLOW TIME MAX IlUI AVERAGE fLOW
(CfS) (HR) 6-HR 24-HR n-HR 24.92-HR

44. 12.50 (CfS) 18. 5. 5. 5.
(INCHES) 1.997 2.375 2.375 2.375

1
(AC-FT) 9. 11. 11. 11.

CUMULATIVE AREA = .09 sa MI

1*** *** ***

I
44 KK

I
45 BA

I
I

10 PH

I 46 LS

I
47 UD

1

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

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

* GA-4 *
* *
**************

O.

***

***

***

UNIT HYDROGRAPH
8 END-Of-PERIOD ORDINATES

4. 2. 1.11.

STORM AREA = .02

DEPTHS fOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 ••••••••••••••• • •••••••••• TP-49 •••.•••.•••
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
2.60 2.76 3.05 3.32 3.60 .00 .00 .00 .00

***

28.

.20 INITIAL ABSTRACTION
91.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

*

HYDRO-35
15-MIN 6O-MIN

1.35 2.37

***

5-MIN
.69

PRECIPITATION DATA

SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

SCS LOSS RATE
STRTL

CRVNBR
RTiMP

44. 65.

SUBBASIN RUNOff DATA

*

***I
HYDROGRAPH AT STATION GA-4

I TOTAL RAINfALL = 3.60, TOTAL LOSS = .96, TOTAL EXCESS = 2.64

CUMULATIVE AREA =

I
I

PEAK fLOW
(CfS)

60.

TIME
(HR)

12.17 (CfS)
(INCHES)
(AC-fT)

6-HR
5.

2.408
3.

MAXIMlJi4 AVERAGE fLOW
24-HR n-HR

1. 1.
2.636 2.636

3. 3.

.02 sa MI

24.92-HR
1.

2.636
3.

1*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *'** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I



48 KK
*
*
*

*
GR-4 *

*
OUTFLOW TO STORM SEWER

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

HYDROGRAPH ROUTING DATA

49 RS STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 WORKING RAND D COEFFICIENT

50 SV

51 SE

52 SQ

***

STORAGE

ELEVATION

DISCHARGE

***

.0

.00

o.

***

1.6

3.00

20.

***

***

***

HYDROGRAPH AT STATION GR-4

PEAK FLOIoI TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR n-HR 24.92-HR

17. 12.50 (CFS) 5. 1. 1. 1.
(INCHES) 2.377 2.627 2.627 2.627

(AC- FT) 3. 3. 3. 3.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR n-HR 24.92-HR

1. 12.50 o. o. o. o.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE

(FEET) (HR) 6-HR 24-HR n-HR 24.92-HR
2.51 12.50 .77 .21 .20 .20

CUMULATIVE AREA = .02 SQ MI

*** *** *** *** *** .*. *** .*. *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

53 KK
*
*
*

*
GP-2 *

*

54 HC

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

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION GP-2

PEAK FLOIoI
(CFS)

60.

TIME
(HR)

12.50 (CFS)
(INCHES)

(AC-FT)

6-HR
23.

2.066
12.

MAXIMUM AVERAGE FLOW
24-HR n-HR

7. 7.
2.423 2.423

14. 14.

24.92-HR
7.

2.423
14.

CUMULATIVE AREA = .11 SQ MI

~*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** ***

****•••*******

55 KK
*
*
*

*
GC-2 *

*

I I I

4/4



I
**************

HYDROGRAPH ROUTING DATAI
I
I

56 RK KINEMATIC WAVE
L
S
N

CA
SHAPE

\It)

Z
NDXMIN

STREAM ROUTI NG
1200. CHANNEL LENGTH
.0250 SLOPE
.013 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

CIRC CHANNEL SHAPE
2.00 BOTTOM WIDTH OR DIAMETER

.00 SIDE SLOPE
2 MINIMUM NUMBER OF OX INTERVALS

II
***

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

I
ELEMENT

MAIN

ALPHA

10.98

M

1.25

DT

(MIN)

.37

OX

(FT)

400.00

PEAK

(CFS)

60.38

TIME TO
PEAK

(MIN)

750.84

VOLUME

(IN)

2.42

MAXIMUM
CELERITY

(FPS)

19.30

IIcONTINUITY SUMMARY (AC-FT) - INFLOW= .1361E+02 EXCESS= .OOOOE+OO OUTFLO\I= .1360E+02 BASIN STORAGE= .2408E-02 PERCENT ERROR= .0

I
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 10.98 1.25 5.00 60.26 750.00 2.42

I *** *** *** *** ***

HYDROGRAPH AT STATION GC-2

I
PEAK FLOW TIME MAXIMUM AVERAGE FlOel

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
60. 12.50 (CFS) 23. 7. 7. 7.

(INCHES) 2.066 2.423 2.423 2.423
(AC-FT) 12. 14. 14. 14.

I CUMULATIVE AREA = .11 sa MI

11*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

**************
* *
* GA-5 *
* *
**************

SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

••••••••.•• TP-49 ••••••.•••.
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .03

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••.•••••••••••• TP-40 ••••.••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

.13 INITIAL ABSTRACTION
94.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

••••• HYDRO-35 ••••••
5-MIN 15-MIN 6O-MIN

.69 1.35 2.37

PRECIPITATION DATA

SCS LOSS RATE
STRTL

CRVNBR
RTiMP

II 57 KK

I
58 BA

I
10 PH

I
I 59 LS

I 60 UD

I



62. 92. 41. 16.

***

UN IT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

6. 2. 1. o.
*** *** *** *** ***

HYDROGRAPH AT STATION GA-5

TOTAL RAINFALL = 3.60, TOTAL LOSS = .67, TOTAL EXCESS 2.93

PEAK FLOW
(CFS)

93.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC-FT)

6-HR
8.

2.655
4.

MAXllU4 AVERAGE FLOW
24-HR 72-HR

2. 2.
2.933 2.933

4. 4.

24.92-HR
2.

2.933
4.

CUMULATIVE AREA = .03 SQ MI

*** .*. *** *** *** *** *** *.* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

61 KK
*
*
*

*
GR-5 *

*
OUTFLOW TO CHANNEL

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

HYDROGRAPH ROUTING DATA

62 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 ~KING RAND D COEFFICIENT

63 SV

64 SE

65 sa

***

STORAGE

ELEVATION

DISCHARGE

***

.0

.00

o.

***

2.2

3.00

28.

***

***

***

HYDROGRAPH AT STATION GR-5

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR n-HR 24.92-HR

27. 12.42 (CFS) 8. 2. 2. 2.
(INCHES) 2.621 2.925 2.925 2.925

(AC- FT) 4. 4. 4. 4.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(Ae- FT) (HR) 6-HR 24-HR n-HR 24.92-HR

2. 12.42 1. o. o. o.

PEAK STAGE TIME MAXllU4 AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR n-HR 24.92-HR

2.94 12.42 .88 .24 .24 .24

CUMULATIVE AREA = .03 sa MI

*** *** *.* *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

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

66 KK
*
*
*

*
GP-3 *

*

II I

4/(P



HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION GP-3

CUMULATIVE AREA =

I
67 HC

I
***

I
PEAK FLOW

(CFS)

I 87.

I

TIME
(HR)

12.50

***

(CFS)
(INCHES)

(AC-FT)

***

6-HR
31.

2.178
16.

***

MAXIMUM AVERAGE FLOW
24-HR 72-HR

9. 9.
2.530 2.530

18. 18.

.13 SQ MI

***

24.92-HR
9.

2.530
18.

11*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

**************I
I
I
I

68 KK

69 RK

*
*

*
GC-3 *

*

HYDROGRAPH ROUTING DATA

KINEMATIC WAVE STREAM ROUTING
L 950. CHANNEL LENGTH
S .0050 SLOPE
N .027 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD 15.00 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF OX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)I

I
ELEMENT

MAIN

ALPHA

.64

M

1.67

DT

(MIN)

.79

OX PEAK TIME TO
PEAK

(FT) (CFS) (MIN)

316.67 87.06 751.74

VOLUME

(IN)

2.53

MAXIMUM
CELERITY

(FPS)

7.63

IICONTINUITY SUMMARY (AC-FT) • INFLOW= .1805E+02 EXCESS= .OOOOE+OO OUTFLOW: .1803E+02 BASIN STORAGE= .2103E-01 PERCENT ERROR= .0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

I MAIN .64 1.67 5.00 86.78 750.00 2.53

I
*** *.* ***

HYDROGRAPH AT STATION

***

GC-3

***

CUMULATIVE AREA =

I
I

PEAK FLOW
(CFS)

87.

TIME
(HR)

12.50 (CFS)
(INCHES)

(AC-FT )

6-HR
31.

2.179
16.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

9. 9.
2.528 2.528

18. 18.

.13 SQ MI

24.92-HR
9.

2.528
18.

1*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

I
************** 4/1



70 1(1(
*
*
*

*
GA-6 *

*

71 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .05 SUBBASIN AREA

PRECIPITATION DATA

. •••••••••. TP-49 •..••••..••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

10 PH
HYDRO-35

5-MIN 15-MIN 60-MIN
.69 1.35 2.37

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
..•••.••.•••.•• TP-40 ••.••..••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

STORM AREA = .05

72 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.13 INITIAL ABSTRACTION
94.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

73uo SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

***

120. In. 78. 30.

UNIT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

12. 4. 2. 1.

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

HYDROGRAPH AT STATION GA-6

TOTAL RAINFALL = 3.60, TOTAL LOSS = .67, TOTAL EXCESS = 2.93

PEAl( FLO\J
(CFS)

178.

TIME
(HR)

12.17 (CFS)
(INCHES)
(AC-Ff)

6-HR
16.

2.655
8.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

4. 4.
2.933 2.933

9. 9.

24.92-HR
4.

2.933
9.

CUMULATIVE AREA = .05 SQ MI

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

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

74 1(1(
*
*
*

*
GR-6 *

*
OUTFLOW TO CHANNEL

*****.********

HYDROGRAPH ROUTING DATA

75 RS STORAGE ROUTI NG
NSTPS 1 NUMBER OF SUBREACHES

ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION

X .00 ~I(ING RAND 0 COEFFICIENT

76 SV STORAGE .0 1.1 2.2 3.3

77 SE ELEVATION .00 1.00 2.00 3.00

78 SQ DISCHARGE O. 1. 42. 117.

***

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

HYDROGRAPH AT STATION GR-6

PEAl( FLO\J TIME MAXIMUM AVERAGE FLOW 4/8

II I



I

I
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

I
113. 12.25 (CFS) 14. 4. 4. 4.

(INCHES) 2.385 2.605 2.605 2.605
(AC-FT) 7. 8. 8. 8.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE

I (AC-FT) (HR) 6-HR 24-HR 72-HR 24.92-HR
3. 12.25 1. 1. 1. 1-

PEAK STAGE TIME MAXIMUM AVERAGE STAGE

I
(FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR

2.95 12.25 1.27 .63 .61 .61

CUMULATIVE AREA = .05 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *.* *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************I * *

HYDROGRAPH CC»lBINATION
ICC»lP 2 NUMBER OF HYDROGRAPHS TO CC»lBINE

I
I

79 KK

80 HC

***

* GP-4 *
* ***************

*** *** ***

***

***

I

HYDROGRAPH AT STATION GP-4

I PEAK FLO\l
(CFS)

188.

TIME
(HR)

12.33 (CFS)
(INCHES)

(AC-FT )

6-HR
45.

2.239
23.

MAXIMUM AVERAGE FL~

24-HR 72-HR
13. 12.

2.550 2.550
26. 26.

24.92-HR
12.

2.550
26.

I
CUMULATIVE AREA = .19 SQ MI

*** *** *** *** *** *** *** *** *** *** *.* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

I
I
I
I
I
I
I

81 KK

82 RK

**************
* *
* GC-4 *
* *
******.*******

HYDROGRAPH ROUTING DATA

KINEMATIC WAVE STREAM ROUTING
L 950. CHANNEL LENGTH
S .0220 SLOPE
N .035 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

III 20.00 BOTTC»l WIDTH OR DIAMETER
Z 4.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF OX INTERVALS

***
CC»lPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT> (CFS) (MIN) (IN) (FPS)

MAIN 1.26 1.45 .75 316.67 187.72 741.17 2.55 8.73

411/



CONTINUITY SUMMARY (AC-FT) - INFLOW: .2564E+02 EXCESS: .OOOOE+OO OUTFLOW: .2562E+02 BASIN STORAGE: .1938E-01 PERCENT ERROR: .0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

1.26

***

1.45 5.00

***

185.92

***

740.00 2.55

HYDROGRAPH AT STATION GC-4

PEAK FLOW
(CFS)

186.

TIME
(HR)

12.33 (CFS)
(INCHES)

(AC-FT)

6-HR
45.

2.240
23.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

13. 12.
2.550 2.550

26. 26.

24.92-HR
12.

2.550
26.

CUMULATIVE AREA: .19 SQ MI

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

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

83 KK
*
*
*

*
GA-7 *

*

84 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .03 SUBBAS IN AREA

PRECIPITATION DATA

••••••••••• TP-49 ••••.••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

10 PH

5-MIN
.69

HYDRO-35
15-MIN 6O-MIN

1.35 2.37

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••.••.••••••.•• TP-40 •••••••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

STORM AREA : .03

85 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.13 INITIAL ABSTRACTION
94.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

86 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

***

66. 98. 43. 17.

UNIT HYDROGRAPH
8 END-OF-PERlOO ORDINATES

6. 2. 1. o.
*** *** *** *** ***

HYDROGRAPH AT STATION GA-7

TOTAL RAINFALL: 3.60, TOTAL LOSS:

PEAK FLOW
(CFS)

99.

TIME
(HR)

12.17 (CFS)
(INCHES)
(AC-FT)

6-HR
9.

2.655
4.

.67. TOTAL EXCESS

MAXIMUM AVERAGE FLOW
24-HR 72-HR

2. 2.
2.933 2.933

5. 5.

2.93

24.92-HR
2.

2.933
5.

CUMULATIVE AREA: .03 SQ MI

k** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** .*. *** *** *** ••• *** *** *** *** *** *** *** *** *** ***

II



I
**************

* GP-5 *
* *
********.*****I 87 KK
* *

I
88 HC HYDROGRAPH COMBINATION

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

I *** *** *** *** ***
HYDROGRAPH AT STATION GP-5

I
PEAK FLOW TIME MAXIIUl AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR n-HR 24.92-HR
238. 12.25 (CFS) 54. 15. 15. 15.

(INCHES) 2.278 2.603 2.603 2.603
(AC-FT ) 27. 30. 30. 30.

I CUMULATIVE AREA = .22 SQ MI

11*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

SUBBASIN RUNOFF DATA

SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

Input data from Carter Assoc. Foothills Phase III report

O.

• •••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

***

***

***

UN IT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

4. 2. 1.10.

STORM AREA = .02

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 •••••••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

***

27.

.25 INITIAL ABSTRACTION
89.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

HA-1 added to this model by SHe 02-07-92

61.

***

PRECIPITATION DATA

HYDRO-35 ••••••
5-MIN 15-MIN 6O-MIN

.69 1.35 2.37

SCS LOSS RATE
STRTL

CRVNBR
RTiMP

41.

**************
* *
* HA-1 *
* *
**************

I 89 KK

I
I

91 BA

I 10 PH

I 92 LS

I
93 UD

I
I

***

I
PEAK FLOW

(CFS)
53.

HYDROGRAPH AT STATION HA-1

2.45

24.92-HR
1.

2.450
2.

.02 SQ MI

6-HR
5.

2.247
2.

CUMULATIVE AREA =

3.60, TOTAL LOSS = 1.15, TOTAL EXCESS =
MAXIMUM AVERAGE FLOW

24-HR n-HR
1. 1.

2.450 2.450
2. 2.

(CFS)
(INCHES)

(AC-FT)

TIME
(HR)

12.17

TOTAL RAINFALL =I

I
I

4Z1



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

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

94 KK *
*

AD *
*

Combine at Prop line with State Lands

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

95 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION AD

PEAK FLOW
(CFS)

2n.

TIME
(HR)

12.25 (CFS)
(INCHES)
(AC-FT)

6-HR
58.

2.274
29.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

17. 16.
2.591 2.591

33. 33.

24.92-HR
16.

2.591
33.

CUMULATIVE AREA = .24 sa MI

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

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

96 KK
*
*
*

*
ROUTE *

*
Route Foothills flow to C127 thru cone collector channel N side of FW.

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

HYDROGRAPH ROUTING DATA

97 RK KINEMATIC WAVE
L
S
N

CA
SHAPE

W
Z

NDXMIN

STREAM ROUTI NG
600. CHANNEL LENGTH

.0110 SLOPE
.018 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
8.00 BOTTOM WIDTH OR DIAMETER
2.00 SIDE SLOPE

2 MINIMUM NUMBER OF DX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 2.65 1.42 .38 200.00 276.32 735.22 2.59 15.10

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3283E+02 EXCESS= .OOOOE+OO OUTFLOW= .3282E+02 BASIN STORAGE= .7400E-02 PERCENT ERROR= .0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 2.65 1.42 5.00 276.07 735.00 2.59

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

HYDROGRAPH AT STATION ROUTE

24.92-HR
16.

2.591
33.

MAXIIU4 AVERAGE FLOW
24-HR 72-HR

17. 16.
2.591 2.591

33. 33422

6-HR
58.

2.275
29.

(CFS)
(INCHES)

(AC-FT)

TIME
(HR)

12.25

PEAK FLOIJ
(CFS)

276.



I
I

CUMULATIVE AREA = .24 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** ***

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

* *

SCS DIMENSIONLESS UNITGRAPH
TLAG .11 LAG

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

* S\l28O *
* *
**************

O.O.

• •••••••••• TP-49 .•.••.•.•••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

***

***

***

UN IT HYDROGRAPH
9 END-OF-PERIOD ORDINATES

5. 2. 1.

SW280

12.

STORM AREA = .02

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 •••.•••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.60 2.76 3.05 3.32 3.60

***

30.

.35 INITIAL ABSTRACTION
85.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

57.

HYDROGRAPH AT STATION

HYDRO-35
15-MIN 60-MIN

1.35 2.37

***

PRECIPITATION DATA

5-MIN
.69

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

33.

I 98 KK

I 99 BA

I 10 PH

I
I

100 LS

I 101 UD

I
I

***

CUMULATIVE AREA =

3.60, TOTAL LOSS =TOTAL RAINFALL =
II PEAK FLOW TIME

(CFS) (HR)
44. 12.17

I
(CFS)

(INCHES)
(AC-H)

6-HR
4.

1.939
2.

1.50, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

1. 1.
2.104 2.104

2. 2.

.02 SQ MI

2.10

24.92-HR
1.

2.104
2.

I
*** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** ***

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION AOC127

Conbine flows at C127

I
102 KK

I
103 HC

I
***

I
PEAK FLOW

I
(CFS)

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

* *
* AOC127 *
* *
**************

***

TIME
(HR)

***

6-HR

***
***

MAX IfUll AVERAGE FLOW
24-HR 72-HR 24.92-HR
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CUMULATIVE AREA =

311. 12.25 (CFS)
(INCHES)
(AC-H)

62.
2.251

31.

18.
2.557

35.

.26 SQ MI

I I I

17.
2.557

35.

17.
2.557

35.



I
I

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

HYDROGRAPH AT Nil

OPERATION STATION
AVERAGE FLOW FOR MAXUU4 PERIOD

6-HooR 24-HOUR 72-HooR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

HYDROGRAPH AT

ROOTED TO

HYDROGRAPH AT

ROOTED TO

ROOTED TO

HYDROGRAPH AT

ROOTED TO

2 COMBINED AT

HYOROGRAPH AT

ROOTED TO

2 COMBINED AT

ROOTED TO

HYDROGRAPH AT

ROOTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROOTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

GA-l

GR-l

GA-2

GR-2

GC-l

GA-3

GR-3

GP-l

GA-4

GR-4

GP-2

GC-2

GA-5

GR-5

GP-3

GC-3

GA-6

GR-6

GP-4

GC-4

GA-7

GP-5

HA-l

AD

ROUTE

SII280

ADC127

PEAK TIME OF
FLOW PEAK

74. 12.17

115. 12.17

20. 12.58

188. 12.17

26. 12.67

26. 12.67

51. 12.17

19. 12.42

44. 12.50

60. 12.17

17. 12.50

60. 12.50

60. 12.50

93. 12.17

27. 12.42

87. 12.50

87. 12.50

178. 12.17

113. 12.25

188. 12.33

186. 12.33

99. 12.17

238. 12.25

53. 12.17

277. 12.25

276. 12.25

44. 12.17

311. 12.25

6.

10.

9.

16.

14.

14.

4.

4.

18.

5.

5.

23.

23.

8.

8.

31.

31.

16.

14.

45.

45.

9.

~4.

5.

58.

58.

4.

62.

2.

3.

3.

4.

4.

4.

1.

1.

5.

1.

1.

7.

7.

2.

2.

9.

9.

4.

4.

13.

13.

2.

15.

1.

17.

17.

1.

18.

2.

3.

3.

4.

4.

4.

1.

1.

5.

1.

1.

7.

7.

2.

2.

9.

9.

4.

4.

12.

12.

2.

15.

1.

16.

16.

1.

17.

BASIN
AREA

.03

.04

.04

.07

.07

.07

.02

.02

.09

.02

.02

.11

.11

.03

.03

.13

.13

.05

.05

.19

.19

.03

.22

.02

.24

.24

.02

.26

MAXIMUM
STAGE

3.04

2.88

2.78

2.51

2.94

2.95

TIME OF
MAX STAGE

12.58

12.67

12.42

12.50

12.42

12.25



CONTINUITY SUMMARY (AC-FT) - INFLOW= .1805E+02 EXCESS= .OOOOE+OO OUTFLOW: .1803E+02 BASIN STORAGE=

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1361E+02 EXCESS= .OOOOE+OO OUTFLOW: .1360E+02 BASIN STORAGE=

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8424E+01 EXCESS= .OOOOE+OO OUTFLOW: .8419E+01 BASIN STORAGE=

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2564E+02 EXCESS= .OOOOE+OO OUTFLOW= .2562E+02 BASIN STORAGE=

VOLUME

(IN)

2.31

.5894E-02 PERCENT ERROR= .0

2.42

.2408E-02 PERCENT ERROR= .0

2.53

.2103E-01 PERCENT ERROR= .0

2.55

.1938E-01 PERCENT ERROR= .0

2.59

.7400E-02 PERCENT ERROR= .0

(MIN)

750.00

750.00

760.00

735.00

740.00

86.78

60.26

(CFS)

26.41

185.92

276.075.00

5.00

5.00

5.00

5.00

(MIN)(IN)

2.59

2.53

2.31

2.42

2.55

(MIN)

741.17

751.74

735.22

760.98

750.84

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO VOLlJ4E DT PEAK TIME TO
PEAK PEAK

87.06

60.38

(CFS)

26.41

187.72

276.32

.75

.79

.37

.38

.88

DT

(MIN)

ELEMENT

GC-2 MANE

GC-1 MANE

GC-3 MANE

GC-4 MANE

ROUTE MANE

ISTAQ

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3283E+02 EXCESS= .OOOOE+OO OUTFLOW: .3282E+02 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***
Elapsed Time - 00:01:01.73 (61.73 Seconds)
NORMAL END OF HEC-1

II I



I
HECl SIN: HMVersion: 6.00 Data File: c:\scott\g100

~****************************************
* *

* RUN DATE 02/17/1992 TIME 11:42:14 *
* *

111****************************************

*

I
FLOOD HYDROGRAPH PACKAGE (HEC-1) *

SEPTEMBER 1990 *
VERSION 4.0 *

*

*************.*************************

* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
***************************************

I
I
I
I
I

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

.....................................................................................................................................................................

Full Microcomputer Implementation
by

Haestad Methods, Inc.

......................................................................................

......................................................................................

I
I
I
I
I
I
I
I
I
I

37 Brookside Road * ~aterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KN~N AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1K~.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED ~ITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AHSKK- ON RM-CARD ~AS CHANGED ~ITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NE~ OPTIONS: DAMBREAK OUTFL~ SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:~RITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AHPT INFILTRATION
KINEMATIC ~AVE: NE~ FINITE DIFFERENCE ALGORITHM

4z1



HEC-1 INPUT PAGE 1

LINE 10 ••••••• 1••••••• 2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

10 REVISED PER GRADING AND GOLF COURSE PLAN
*DIAGRAM

2 ID FOOTHILLS PHASE III Filename: G50 (Modified for 24hr storm
3 ID HYDROLOGY REPORT Previous FILE: FHG.991 by SMe 09-27-01)
4 ID OFF AND ON-SITE DRAINAGE 100 YEAR STORM
5 10
6 IT 5 300
7 10 3 0

8 KK NW EXISTING DRAINAGE IN NORTHWEST CORNER WHERE GR-1 MAY OUTFALL
9 BA 0.026

10 PH 0.79 1.55 2.n 2.97 3.14 3.45 3.74 4.05
11 LS 0 89
12 UO 0.1

13 KK GA-1 POST-DEVELOPMENT CONDITIONS FOR REMAINDER OF INPUT
14 BA 0.0417
15 LS 0 88
16 UD 0.1

17 KK GR-1 OUTLET 24" RCP TO STATE LAND
18 RS 1 STOR -1 0
19 SV 0 3
20 SE 0 3
21 SO 0 20

22 KK GA-2
23 BA 0.0683
24 LS 0 88
25 UD 0.1

26 KK GR-2 OUTLET 30" RCP TO GA-3
27 RS 1 STOR -1 0
28 SV 0 5.5
29 SE 0 3
30 SO 0 27.5

31 KK GC-1
32 RK 600 0.005 0.027 TRAP 5 3

33 KK GA-3
34 BA 0.017
35 LS 0 91
36 UO 0.1

37 KK GR-3 OUTLET 24" RCP TO 24" STORM SEWER
38 RS 1 STOR -1 0
39 SV 0 1.1
40 SE 0 3
41 SQ 0 20



I
I LINE

42

I
43

44
45
46

I 47

48
49

I
50
51
52

53

I 54

55
56

I 57
58
59
60

I 61
62
63
64

I 65

66
67

I 68
69

70

I 71
72
73

I
74
75
76
77
78

I 79
80

I
I
I
I
I
I

HEC-1 INPUT

10 .••.••• 1••••..• 2•.••.••3•••••••4•••••••5•••••••6•••••.•7•••••••8•••••••9•••••. 10

1(1( GP-1
HC 2

1(1( GA-4
BA 0.02
LS 0 91
UD 0.1

1(1( GR-4 OUTFLOW TO STORM SEWER
RS 1 STOR -1 0
SV 0 1.65
SE 0 3
SQ 0 20

1(1( GP-2
HC 2

1(1( GC-2
RI( 1200 0.025 0.013 CIRC 2

"" GA-5
BA 0.0285
LS 0 94
UO 0.1

1(1( GR-5 OUTFLOW TO CHANNEL
RS 1 STOR -1 0
SV 0 2.2
SE 0 3
SQ 0 27.5

1(1( GP-3
HC 2

1(1( GC-3
RI( 950 0.005 0.027 TRAP 15

1(1( GA-6
BA 0.0547
LS 0 94
UD 0.1

1(1( GR-6 OUTFLOW TO CHANNEL
RS 1 STOR -1 0
SV 0 1.1 2.2 3.3
SE 0 1 2 3
SQ 0 1 42 117

1(1( GP-4
HC 2

PAGE 2



LINE

81
82

83
84
85
86

87
88

89
90
91
92
93

94
95

96
97

98
99

100
101

102
103
104

HEC-l INPUT

10 ••••••• 1••••••• 2•••••••3•••••••4•••••••5••••••• 6•••••••7•••••••8•••••••9•••••• 10

ICIC GC-4
RIC 950 0.022 0.035 TRAP 20 4

1(1( GA-7
BA 0.0303
LS 0 94
UD 0.1

1(1( GP-5
HC 2

1(1( HA-l HA-l added to this model by SHc 02-07-92
KM Input data from Carter Assoc. Foothills Phase III report
BA 0.0188
LS 89
UD 0.1

1(1( AD Combine at Prop line with State Lands
HC 2

1(1( ROUTE Route Foothills flow to C127 thru cone collector channel N side of FI/.
RI( 600 0.011 0.018 TRAP 8 2

1(1( SI/280
BA 0.018
LS 85
UD 0.11

1(1( ADC127 Combine flows at C127
HC 2
ZZ

I I I

PAGE 3



I
SCHEMATIC DIAGRAM OF STREAM NET~RK

IINPUT
LINE (V) ROUTING (---» DIVERSION OR PUMP FL~

NO. (.) CONNECTOR «---) RETURN OF DIVERTED OR PUMPED FL~

I 8 NW

13 GA-1

I V
V

17 GR-1

I
22 GA-2

V
V

26 GR-2

I V
V

31 GC-1

I 33 GA-3
V
V

37 GR-3

I 42 GP-1 ••••••..•.••

I 44 GA-4
V
V

48 GR-4

I 53 GP-2 ••••••••••••
V
V

I 55 GC-2

57 GA-5

I
V
V

61 GR-5

I
66 GP-3 ••••••..•••.

V
V

68 GC-3

I 70 GA-6
V
V

I
74 GR-6

79 GP-4 •••••.•.••..

I
V
V

81 GC-4

I
83 GA-7

87 GP-5 ••••••.•••.•

I 89 HA-1

I
94 AD •••••••••••• 4':3/



96

98

102

v
V

ROOTE

5101280

ADC127••••••••••••

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION



I
HEC1 SIN: HMVersion: 6.00 Data File: e:\seott\g100

~****************************************
* *

* RUN DATE 02/17/1992 TIME 11:42:14 *
* *

1Ir****************************************

*

I
FLOOD HYDROGRAPH PACKAGE (HEC-1)

SEPTEMBER 1990
VERSION 4.0

*
*
*
*

***********************************~***

* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
* *
***************************************

I
I

REVISED PER GRADING AND GOLF COURSE PLAN
FOOTHILLS PHASE III Filename: G50
HYDROLOGY REPORT Previous FILE:
OFF AND ON-SITE DRAINAGE 100 YEAR STORM

(Modified for 24hr storm
FHG.991 by SMe 09-27-01)

I
7 10 OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

5
o

0000
300

o
0055

19

2

HYDROGRAPH TIME DATA
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

IT

I
I

COMPUTATION INTERVAL
TOTAL TIME BASE

I
I
I

ENGLI SH UN ITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

.08 HOURS
24.92 HOURS

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

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

SCS DIMENSIONLESS UNITGRAPH

SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

SUBBASIN RUNOFF DATA

• •••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .03

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 •••••••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

EXISTING DRAINAGE IN NORTHWEST CORNER WHERE GR-1 MAY OUTFALL

.25 INITIAL ABSTRACTION
89.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

60-MIN
2.72

HYORO-35
15-MIN

1.55

*
NW *

*

PRECIPITATION DATA

5-MIN
.79

SCS lOSS RATE
STRTL

CRVNBR
RTiMP

*
*
*

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

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

8 KK

I
I 9 BA

I 10 PH

I
11 LS

I
112 UD

I



TLAG .10 LAG

***

UN IT HYDROGRAPH
8 END-Of'PERIOD ORDINATES

57. 84. 37. 14. 5. 2. 1. O.

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

HYDROGRAPH AT STATION Nil

TOTAL RAINFALL = 4.05, TOTAL LOSS = 1.18, TOTAL EXCESS 2.87

PEAK FLOIl
(CFS)

88.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC-FT)

6-HR
7.

2.637
4.

MAXIMUM AVERAGE FLOIl
24-HR 72-HR

2. 2.
2.870 2.870

4. 4.

24.92-HR
2.

2.870
4.

CUMULATIVE AREA = .03 SQ MI

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

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

13 KK *
*

GA-l *
*

POST-DEVELOPMENT CONDITIONS FOR REMAINDER OF INPUT

14 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA

PRECIPITATION DATA

••••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

10 PH

5-MIN
.79

HYDRO-35
15-MIN 60-MIN

1.55 2.72

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 •••••.•••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

STORM AREA = .04

15 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

.27 INITIAL ABSTRACTION
88.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

16 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

***

91. 135. 59. 23.

UN IT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

9. 3. 1. O.

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

HYDROGRAPH AT STATION GA-1

TOTAL RAINFALL = 4.05, TOTAL LOSS = 1.27, TOTAL EXCESS 2.78

PEAK FLOIl
(CFS)

137.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC- FT)

6-HR
11.

2.554
6.

MAXIMUM AVERAGE FLOIl
24-HR 72-HR

3. 3.
2.775 2.775

6. 6.

24.92-HR
3.

2.775
6.

CUMULATIVE AREA = .04 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***484-

II



HYDROGRAPH ROUTING DATA

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

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

ROOTED ooTFLOW

******

OUTLET 24" RCP TO STATE LAND

***

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 WORKING RAND D COEFFICIENT

.0 3.0

.00 3.00

O. 20.

***

22.) IS GREATER THAN MAXIMUM OUTFLOW 20. ) IN STORAGE-ooTFLOW TABLE

23. ) IS GREATER THAN MAXIMUM ooTfLOW ZO.) IN STORAGE-OUTfLOW TABLE

24. ) IS GREATER THAN MAXIMUM OUTfLOW 20.) IN STORAGE-OUTfLOW TABLE

24.) IS GREATER THAN MAXIMUM OUTFLOW ( 20. ) IN STORAGE-ooTfLOW TABLE

24. ) IS GREATER THAN MAXIMUM OUTfLOW 20. ) IN STORAGE-ooTfLOW TABLE

24.) IS GREATER THAN MAXIMUM OUTFLOW 20.) IN STORAGE-ooTFLOW TABLE

23. ) IS GREATER THAN MAXIMUM OUTFLOW 20.) IN STORAGE-ooTFLOW TABLE

22.) IS GREATER THAN MAXIMUM OUTFLOW 20. ) IN STORAGE-ooTFLOW TABLE

21.) IS GREATER THAN MAXIMUM ooTFLOW 20. ) IN STORAGE-ooTFLOW TABLE

21.) IS GREATER THAN MAXIMUM OUTFLOW 20.) IN STORAGE-ooTFLOW TABLE

*
GR-1 *

*

ELEVATION

***

STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

STORAGE

DISCHARGE

*
*
*

ROOTED OUTFLOW

ROUTED OUTFLOW

ROUTED OUTFLOW

ROOTED OUTFLOW

ROOTED ooTFLOW

ROOTED ooTFLOW

ROOTED OUTFLOW

ROOTED OUTFLOW

ROOTED ooTFLOW

I
I 17 KK

I
18 RS

I
I 19 SV

20 SE

I
21 SQ

WARNING

IARNING

WARNING

tARNING

WARNING

IARNING

ARNING

iARNING

ARNING

WARNING

I ***

HYDROGRAPH AT STATION GR-1

I PEAK fLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR n-HR 24.92-HR

24. 12.58 (CFS) 11. 3. 3. 3.
(INCHES) 2.394 2.747 2.747 2.747

lEAK STORAGE

(AC-FT) 5. 6. 6. 6.

TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR n-HR 24.92-HR

4. 12.58 2. O. O. o.

I PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR n-HR 24.92-HR

3.64 12.58 1.61 .46 .45 .45

I CUMULATIVE AREA = .04 SQ MI

~** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

* GA-2 *
* *
**************

122 KK

I

* *

SUBBASIN RUNOFF DATA

23 BA

I
SUBBASIN CHARACTERISTICS

TAREA .07 SUBBASIN AREA



••••••••••• TP-49 •••••••••••
'·OAY 4-0AY 7-DAY 10-0AY

.00 .00 .00 .00

10 PH

PRECIPITATION DATA

HYDRO-35 •••.••
5-MIN 15-MIN 6O-MIN

.79 1.55 2.n

DEPTHS fOR O-PERCENT HYPOTHETICAL STORM
•••••••••••••.• TP-40 ..•••••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

STORM AREA = .07

24 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

.27 INITIAL ABSTRACTION
88.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

25 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

***

150. 221. 97. 38.

UN IT HYDROGRAPH
8 END·Of·PERIOD ORDINATES

14. 6. 2. 1.

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

HYDROGRAPH AT STATION GA-2

TOTAL RAINFALL = 4.05, TOTAL LOSS = 1.27, TOTAL EXCESS = 2.77

PEAK fLO'W TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

224. 12.17 (CFS) 19. 5. 5. 5.
(INCHES) 2.554 2.775 2.775 2.775

(AC-FT) 9. 10. 10. 10•

CUMULATIVE AREA = •07 SQ MI

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

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

26 KK
*
*
*

*
GR-2 *

*
OUTLET 30" RCP TO GA-3

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

HYDROGRAPH ROUTING DATA

27 RS STORAGE ROUTI NG
NSTPS 1 NUMBER OF SUBREACHES

ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION

X .00 WORKING RAND D COEFFICIENT

28 SV STORAGE .0 5.5

29 SE ELEVATION .00 3.00

30 SQ DISCHARGE o. 28.

***

JARNING ROUTED OUTFLOW 28. ) IS GREATER THAN MAXIMUM OUTFLOW 28. ) IN STORAGE-OUTFLO'W TABLE

JARNING ROUTED OUTFLOW 30.) IS GREATER THAN MAXIMUM OUTFLOW 28. ) IN STORAGE·OUTFLO'W TABLE

JARNING ROUTED OUTFLOW 31.) IS GREATER THAN MAXIMUM OUTFLOW ( 28.) IN STORAGE-OUTFLO'W TABLE

JARNING ROUTED OUTFLO'W 32.) IS GREATER THAN MAXIMUM OUTfLOW 28.) IN STORAGE-OUTFLO'W TABLE

JARNING ROUTED OUTFLOW 32.) IS GREATER THAN MAXIMUM OUTFLOW 28. ) IN STORAGE-OUTFLO'W TABLE

JARNING ROUTED OUTFLOW 31.) IS GREATER THAN MAXIMUM OUTFLOW 28.) IN STORAGE-OUTFLO'W TABLE

JARNING ROUTED OUTFLO'W 31.) IS GREATER THAN MAXIMUM OUTFLOW ( 28.) IN STORAGE-OUTFLO'W TABLE

43t/

I'



WARNING

I WARNING

WARNING

ROUTED OUTFLOIJ (

ROUTED OUTFLOIJ (

ROUTED OUTFLOIJ (

30.) IS GREATER THAN MAXIMUM OUTFLOIJ

29.) IS GREATER THAN MAXIMUM OUTFLOIJ (

29.) IS GREATER THAN MAXIMUM OUTFLOIJ

28.) IN STORAGE-OUTFLOIJ TABLE

28.) IN STORAGE-OUTFLOIJ TABLE

28.) IN STORAGE-OUTFLOIJ TABLE

28.) IS GREATER THAN MAXIMUM OUTFLOIJ

I WARNING

***

ROUTED OUTFLOIJ

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

28.) IN STORAGE-OUTFLOIJ TABLE

HYDROGRAPH AT STATION GR-2

PEAK STORAGE TIME
(AC- FT) (HR)

I 6. 12.67

PEAK STAGE TIME
(FEET) (HR)

I
3.45 12.67

MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR

3. 1. 1. 1.

MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 24.92-HR
1.81 .55 .53 .53

24.92-HR
5.

2.722
10.

.07 SQ MI

MAXIMUM AVERAGE FLOIJ
24-HR 72-HR

5. 5.
2.722 2.722

10. 10.

6-HR
17.

2.257
8.

CUMULATIVE AREA =

(CFS)
(INCHES)

(AC-FT)

TIME
(HR)

12.67

I PEAK FLOIJ
(CFS)

32.

I

CONTINUITY SUMMARY (AC-FT) - INFLOIJ= .9914E+01 EXCESS= .OOOOE+OO OUTFLOIJ= •9908E+01 BASIN STORAGE= .6463E-02 PERCENT ERROR= .0

1*** ***

I 31 KK

I
32 RK

I
I
I
I
I
I

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

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

* *
* GC-1 *
* *
**************

HYDROGRAPH ROUTING DATA

KINEMATIC WAVE STREAM ROUTING
L 600. CHANNEL LENGTH
S .0050 SLOPE
N .027 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

IJD 5.00 BOTT<»4 WIDTH OR DIAMETER
Z 3.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF OX INTERVALS

***
C<»4PUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOIJN IS A MINIMUM)

ELEMENT ALPHA M OT OX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 1.36 1.37 .86 200.00 31.59 760.11 2.72 4.40

INTERPOLATED TO SPECIFIED C<»4PUTATION INTERVAL

I ***

MAIN

***

1.36 1.37

***

5.00

***

31.59

***

760.00 2.72

HYDROGRAPH AT STATION GC-'

I PEAK FLOIJ
(CFS)

32.

I

TIME
(HR)

12.67 (CFS)
(INCHES)

6-HR
17.

2.257

MAXIMUM AVERAGE FLOIJ
24-HR 72-HR

5. 5.
2.720 2.720

4?7

24.92-HR
5.

2.720



(AC-FT) 8. 10. 10. 10.

CUMULATIVE AREA = .07 SQ MI

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

.*************

33 KK
*
*
*

*
GA-3 *

*

34 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .02 SUBBAS IN AREA

PRECIPITATION DATA

• •••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

10 PH

5-MIN
.79

HYDRO-35
15-MIN

1.55
60-MIN

2.72

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 •••••••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

STORM AREA = .02

35 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

.20 INITIAL ABSTRACTION
91.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

36 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

***

37. 55. 24. 9.

UN IT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

4. 1. 1. O.

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

HYDROGRAPH AT STATION GA-3

TOTAL RAINFALL = 4.05, TOTAL LOSS = .98, TOTAL EXCESS 3.07

PEAK FLOW
(CFS)

60.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC-FT)

6-HR
5.

2.805
3.

MAXIMlJ4 AVERAGE FLOW
24-HR 72-HR

1. 1.
3.065 3.065

3. 3.

24.92-HR
1.

3.065
3.

CUMULATIVE AREA = .02 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *.* *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

37 KK
*
*
*

*
GR-3 *

*
OUTLET 24" RCP TO 24" STORM SEWER

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

HYDROGRAPH ROUTING DATA

38 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1
STOR

-1.00
.00

NUMBER OF SUBREACHES
TYPE OF INITIAL CONDITION
INITIAL CONDITION

WORKING RAND D COEFFICIENT

39 SV STORAGE .0 1.1

II I



I

I
I/ARNING

I/ARNING

I/ARNING

II/ARNING

I
40 SE

41 SQ

ELEVATION

DISCHARGE

ROOTED ooTFLOW

ROOTED ooTFLOW

ROOTED ooTFLOW

ROOTED ooTFLOIoI

.00 3.00

o. 20.

***

22.) IS GREATER THAN MAXIMUM ooTFLOW 20. ) IN STORAGE-ooTFLOW TABLE

22.) IS GREATER THAN MAXIMUM ooTFLOW 20.) IN STORAGE-ooTFLOW TABLE

21.) IS GREATER THAN MAXIMUM ooTFLOW ( 20.) IN STORAGE-ooTFLOW TABLE

20.) IS GREATER THAN MAXIMUM ooTFLOW ( 20.) IN STORAGE-ooTFLOIoI TABLE

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

HYDROGRAPH AT STATIONI
I

PEAK FLOIoI
(CFS)

22.

TIME
(HR)

12.42 (CFS)
(INCHES)
(AC-H)

6-HR
5.

2.794
3.

GR-3

MAXIMUM AVERAGE FLOW
24-HR 72-HR

1. 1.
3.061 3.061

3. 3.

24.92-HR
1.

3.061
3.

I
PEAK STORAGE

(AC-FT)
1.

TIME
(HR)

12.42
6-HR

o.
MAXIMUM AVERAGE STORAGE

24-HR 72-HR
O. O.

24.92-HR
o.

I
PEAK STAGE

(FEET)
3.28

TIME
(HR)

12.42
6-HR

.77

CUMULATIVE AREA =

MAXIMUM AVERAGE STAGE
24-HR 72-HR

.21 .20

.02 SQ MI

24.92-HR
.20

.*. *** *** *** *** *** *** *** *** *** *** *** *** .*. *** *.* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I
I

* *

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

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

* GP-1 *

HYDROGRAPH AT STATION GP-1

***

24.92-HR
6.

2.788
13.

***

***

MAXIMUM AVERAGE FLOW
24-HR 72-HR

6. 6.
2.788 2.788

13. 13.

.09 SQ MI

***

6-HR
22.

2.350
11.

*

CUMULATIVE AREA =

(CFS)
(INCHES)

(AC-FT)

***

TIME
(HR)

12.50

*
42 KK

I
43 HC

I
***

I
PEAK FLOIoI

I
(CFS)

52.

I
1*** ***

I 44 KK

I 45 BA

I

*** *** *** *** *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

* *
* GA-4 *
* *
********•••***

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA



10 PH

PRECIPITATION DATA

HYDRO-35 ••.••.
5-MIN 15-MIN 6O-MIN

.79 1.55 2.n

DEPTHS fOR O-PERCENT HYPOTHETICAL STORM
.•••.•••••••••• TP-40 •••.••••••••••• . • . • •• • • . •. TP-49 •..••..•••.
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
2.97 3.14 3.45 3.74 4.05 .00 .00 .00 .00

STORM AREA = .02

46 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.20 INITIAL ABSTRACTION
91.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

47 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

44. 65. 28. 11.

UN IT HYDROGRAPH
8 END-Of-PERIOD ORDINATES

4. 2. 1. O.

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

HYDROGRAPH AT STATION GA-4

TOTAL RAINFALL = 4.05, TOTAL LOSS = .98, TOTAL EXCESS = 3.07

PEAK FLOIJ
(CFS)

71.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC-FT>

6-HR
6.

2.805
3.

MAXIMUM AVERAGE FL~

24-HR n-HR
2. 2.

3.065 3.065
3. 3.

24.92-HR
2.

3.065
3.

CUMULATIVE AREA = .02 50 MI

*.* *** *** *** *** .*. .*. *** *** ••• *** .*. *** *** *** *** .*. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

48 KK
*
*
*

*
GR-4 *

*
OUTFL~ TO STORM SE~R

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

HYDROGRAPH ROUTING DATA

49 RS STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 WORKING RAND D COEFFICIENT

50 SV

51 SE

52 SQ

***

STORAGE

ELEVATION

DISCHARGE

***

.0

.00

O.

***

1.6

3.00

20.

***

***

***

HYDROGRAPH AT STATION GR-4

PEAK FLOIJ TIME MAXIMUM AVERAGE fL~

(CFS) (HR) 6-HR 24-HR n-HR 24.92-HR
20. 12.50 (CFS) 6. 2. 2. 2.

(INCHES) 2.770 3.056 3.056 3.056
(AC-FT) 3. 3. 3. 3.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR n-HR 24.92-HR

2. 12.50 O. o. o. o.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 440



I
II

(FEET)
2.97

(HR)
12.50

6-HR
.89

CUMULATIVE AREA =

24-HR
.25

.02 SQ MI

72-HR
.24

24.92-HR
.24

II *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

I
I

53 KK

54 HC

**•••*********

* *
* GP-2 *
* *
**************

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

I *** *** *** ***

***

***

HYDROGRAPH AT STATION GP-2

CUMULATIVE AREA =

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

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

I PEAK FLOU
(CFS)

72.

I
I
I

*

TIME
(HR)

12.50 (CFS)
(INCHES)

(AC-FT)

*

6-HR
27.

2.427
14.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

8. 8.
2.839 2.839

16. 16.

.11 SQ MI

24.92-HR
8.

2.839
16.

I
I
II
II
II
I

55 KK

56 RK

* GC-2 *
* *
**************

HYDROGRAPH ROUTING DATA

KINEMATIC ~AVE STREAM ROUTING
L 1200. CHANNEL LENGTH
S .0250 SLOPE
N .013 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

W 2.00 8OTH»4 WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF OX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT OX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 10.98 1.25 .37 400.00 71.71 750.89 2.84 19.97

IICONTINUITY SUMMARY (AC-FT) - INFLOW= .1594E+02 EXCESS= .OOOOE+OO OUTFLOW: .1594E+02 BASIN STORAGE= .2651E-02 PERCENT ERROR=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

.0

II
II

***

MAIN

***

10.98

***

1.25 5.00

***

71.60

441 ***

750.00 2.84



HYDROGRAPH AT STATION GC-2

PEAK FLOIoI
(CFS)

72.

TIME
(HR)

12.50 (CFS)
(INCHES)

(AC-FT)

6-HR
27.

2.427
14.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

8. 8.
2.839 2.839

16. 16.

24.92-HR
8.

2.839
16.

CUMULATIVE AREA = .11 SQ MI

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

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

57 KK
*
*
*

*
GA-5 *

*

58 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

PRECIPITATION DATA

••••••••••• TP-49 •...••.••.•
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

10 PH

5-MIN
.79

HYDRO-35
15-MIN 6O-MIN

1.55 2.72

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
..••.••.••.••.. TP-40 ••••••.••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

STORM AREA = .03

59 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

.13 INITIAL ABSTRACTION
94.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

60 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

***

62. 92. 41. 16.

UN IT HYDROGRAPH
8 END-OF-PERIOD ORDINATES

6. 2. 1. O.

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

HYDROGRAPH AT STATION GA-5

TOTAL RAINFALL = 4.05, TOTAL LOSS = .68, TOTAL EXCESS = 3.37

PEAK FLOIoI
(CFS)

108.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC-FT)

6-HR
9.

3.059
5.

MAXllUl AVERAGE FLOW
24-HR 72-HR

3. 2.
3.373 3.373

5. 5.

24.92-HR
2.

3.373
5.

CUMULATIVE AREA = .03 SQ MI

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

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

61 KK
*
*
*

*
GR-5 *

*
OUTFLOW TO CHANNEL

62 RS

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

HYDROGRAPH ROUTING DATA

STORAGE ROUT! NG
NSTPS NUMBER OF SUBREACHES

II I

441-



I
I

63 SV

ITYP
RSVRIC

X

STORAGE

STOR TYPE OF INITIAL CONDITION
-1.00 INITIAL CONDITION

.00 WORKING RAND D COEFFICIENT

.0 2.2

I
64 SE

65 SQ

ELEVATION

DISCHARGE

.00

o.

3.00

28.

I WARNING

WARNING

I WARNING

WARNING

I WARNING

WARNING

ROUTED OUTFLOW (

ROUTED OUTFLOW (

ROUTED OUTFLOW

ROUTED OUTFLOW

ROUTED OUTFLOW

ROUTED OUTFLOW

***

30.) IS GREATER THAN MAXIMUM OUTFLOW 28. ) IN STORAGE-OUTFLOW TABLE

31.) IS GREATER THAN MAXIMUM OUTFLOW ( 28.) IN STORAGE-OUTFLOW TABLE

31.) IS GREATER THAN MAXIMUM OUTFLOW ( 28. ) IN STORAGE-OUTFLOW TABLE

31.) IS GREATER THAN MAXIMUM OUTFLOW ( 28.) IN STORAGE-OUTFLOW TABLE

29. ) IS GREATER THAN MAXIMUM OUTFLOW 28.) IN STORAGE-OUTFLOW TABLE

28. ) IS GREATER THAN MAXIMUM OUTFLOW 28.) IN STORAGE-OUTFLOW TABLE

HYDROGRAPH AT STATION GR-5

******

I
PEAK FLOW

I
(CFS)

31.

TIME
(HR)

12.42 (CFS)
(INCHES)

(AC-FT>

***

6-HR
9.

3.021
5.

***

MAXIMUM AVERAGE FLOW
24-HR 72-HR

3. 2.
3.364 3.364

5. 5.

***

24.92-HR
2.

3.364
5.

I PEAK STORAGE TI ME
(AC-FT) (HR)

3. 12.42

MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.92-HR

1. O. O. O.

I
PEAK STAGE

(FEET)
3.42

I

TIME
(HR)

12.42
6-HR
1.01

CUMULATIVE AREA =

MAXIMUM AVERAGE STAGE
24-HR 72-HR

.28 .27

.03 SQ MI

24.92-HR
.27

I *** *** *** :::*:::*:::*::* ***
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

* GP-3 *
* *
**************I

I

66 KK

67 HC

* *

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

I
*** *** *** *** ***

HYDROGRAPH AT STATION GP-3

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

I (CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
103. 12.50 (CFS) 37. 11. 10. 10.

(INCHES) 2.547 2.951 2.951 2.951
(AC-FT> 18. 21. 21. 21.

I CUMULATIVE AREA = .13 SQ MI

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

*******•••****

I



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

68 KK

69 RK

*
*

*
GC-3 *

HYDROGRAPH ROUTING DATA

KINEMATIC WAVE STREAM ROUTING
L 950. CHANNEL LENGTH
S .0050 SLOPE
N .027 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD 15.00 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT

MAIN

ALPHA

.64

M

1.67

DT

(MilO

.69

DX PEAK TIME TO
PEAK

(FT) (CFS) (MIN)

316.67 102.88 751.38

VOLUME

(IN)

2.95

MAXIMUM
CELERITY

(FPS)

8.15

CONTINUITY SUMMARY (AC-FT) - INFL~= .2106E+02 EXCESS= .OOOOE+OO OUTFL~= .2104E+02 BASIN STORAGE= .2240E-01 PERCENT ERROR= .0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

.64

***

1.67 5.00

***

102.54

***

750.00 2.95

HYDROGRAPH AT STATION GC-3

PEAK FL~

(CFS)
103.

TIME
(HR)

12.50 (CFS)
(INCHES)
(AC-Ff)

6-HR
37.

2.548
18.

MAXIMUM AVERAGE FL~

24-HR 72-HR
11. 10.

2.948 2.948
21. 21.

24.92-HR
10.

2.948
21.

CUMULATIVE AREA = .13 SQ MI

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

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

70 KK
*
*
*

*
GA-6 *

*

71 BA

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

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .05 SUBBASIN AREA

PRECIPITATION DATA

10 PH

5-MIN
.79

HYDRO-35
15-MIN 60-MIN

1.55 2.72

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
....••••••••••• TP-40 •..•...•.••••••
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

•••••.••... TP-49 .•.•..•....
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .05

72 LS SCS LOSS RATE
STRTL

CRVNBR
RTiMP

.13 INITIAL ABSTRACTION
94.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

II I

t{-44

II



I
I

7300 SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

***

UN IT HYDROGRAPH
8 END-Of-PERIOD ORDINATES

12. 4. 2.I
***

120. 177.

***

78.

***

30.

*** ***

1.

TOTAL RAINFALL =

HYDROGRAPH AT STATION GA-6

24.92-HR
5.

3.373
10.

3.37

.05 so MI

6-HR
18.

3.059
9.

CUMULATIVE AREA =

4.05, TOTAL LOSS = .68, TOTAL EXCESS =
MAXIMUM AVERAGE fLOW

24-HR n-HR
5. 5.

3.373 3.373
10. 10.

(CFS)
(INCHES)

(AC-FT)

TIME
(HR)

12.17

I

I
I

PEAK fLOW
(CFS)

207.

11*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

I 74 KK
*
*
*

*
GR-6 *

*
OUTFLOW TO CHANNEL

HYDROGRAPH ROUTING DATAI
I

75 RS

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

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
.00 WORKING RAND D COEFFICIENT

I
76 SV

77 SE

78 sa

I

STORAGE

ELEVATION

DISCHARGE

.0

.00

o.

1.1

1.00

1.

2.2

2.00

42.

3.3

3.00

117.

***

136.) IS GREATER THAN MAXIMUM OUTFLOW

131.) IS GREATER THAN MAXIMUM OUTFLOW (

IIARNING

IIiARNING

***

ROUTED OUTFLOW

ROUTED OUTFLOW

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

117.) IN STORAGE-OUTFLOW TABLE

117.) IN STORAGE-OUTfLOW TABLE

I

HYDROGRAPH AT STATION GR-6I PEAK FLOW
(CFS)

136.

TIME
(HR)

12.25 (CFS)
(INCHES)

(AC-FT)

6-HR
16.

2.802
8.

MAXIMUM AVERAGE FLOW
24-HR n-HR

4. 4.
3.037 3.037

9. 9.

24.92-HR
4.

3.037
9.

I

'EAK STORAGE

I
(AC-FT)

4.

PEAK STAGE
(fEET)

3.26

TIME
(HR)

12.25

TIME
(HR)

12.25

6-HR
1.

6-HR
1.31

CUMULATIVE AREA =

MAXIMUM AVERAGE STORAGE
24-HR n-HR

1. 1.

MAXIMUM AVERAGE STAGE
24-HR n-HR

.65 .63

.05 so MI

24.92-HR
1.

24.92-HR
.63

I
I

t** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
~



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

* *
79 KK

80 HC

* GP-4 *
* *
**************

HYDROGRAPH COMB INATI ON
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT STATION GP-4

PEAK FLOW
(CFS)

224.

TIME
(HR)

12.33 (CFS)
(INCHES)

(AC-FT>

6-HR
53.

2.621
26.

MAXIMlI4 AVERAGE FLOW
24-HR 72-HR

15. 15.
2.974 2.974

30. 30.

24.92-HR
15.

2.974
30.

CUMULATIVE AREA = .19 SQ MI

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

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

81 KK
*
*
*

*
GC-4 *

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

HYDROGRAPH ROUTING DATA

82 RK KINEMATIC WAVE
L
S
N

CA
SHAPE

W
Z

NDXMIN

STREAM ROUTI NG
950. CHANNEL LENGTH

.0220 SLOPE
.035 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
20.00 BOTTOM WIDTH OR DIAMETER
4.00 SIDE SLOPE

2 MINIMUM NUMBER OF DX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
CDT SHOWN IS A MINIMlI4)

ELEMENT

MAIN

ALPHA

1.26

M

1.45

DT

(MIN)

.64

DX PEAK TIME TO
PEAK

(FT) (CFS) (MIN)

316.67 223.13 740.98

VOLUME

( IN)

2.97

MAXIMUM
CELERITY

( FPS)

9.21

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2990E+02 EXCESS= .OOOOE+OO OUTFLOW: .2988E+02 BASIN STORAGE= .2061E-01 PERCENT ERROR= .0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

1.26

***

1.45 5.00

***

221.44

***

740.00 2.97

HYDROGRAPH AT STATION GC-4

PEAK FLOW
(CFS)

221.

TIME
(HR)

12.33 (CFS)
(INCHES)

(AC-FT>

6-HR
53.

2.623
26.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

15. 15.
2.973 2.973

30. 30.

24.92-HR
15.

2.973
30.

CUMULATIVE AREA = .19 SQ HI

I I



I
II *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

I
I
II

83 KK

84 BA

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

* *
* GA-7 *
* *
**************

SUBBASIN RUNOff DATA

SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

PRECIPITATION DATA

I
10 PH

5-MIN
.79

HYDRO-35
15-MIN 60-MIN

1.55 2.72

DEPTHS fOR O-PERCENT HYPOTHETICAL STORM
••••••••••••••• TP-40 ••••••••••••••• • •••••••••• TP-49 ••••••••.••
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
2.97 3.14 3.45 3.74 4.05 .00 .00 .00 .00

SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

II
I

85 LS

8600

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

STORM AREA =

.13 INITIAL ABSTRACTION
94.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

.03

***

UNIT HYDROGRAPH
8 END-Of-PERIOD ORDINATES

6. 2. 1.

I
II ***

66. 98.

***

43.

***

17.

*** ***

O.

TOTAL RAINfALL =

HYDROGRAPH AT STATION GA-7

4.05, TOTAL LOSS =I
I

PEAK FLOY
(CfS)

115.

TIME
(HR)

12.17 (CFS)
(INCHES)
(AC-H)

6-HR
10.

3.059
5.

.68, TOTAL EXCESS =
MAXIMUM AVERAGE FL~

24-HR 72-HR
3. 3.

3.373 3.373
5. 5.

3.37

24.92-HR
3.

3.373
5.

II
CUMULATIVE AREA = .03 SO MI

I *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

*************.

II 87 KK
*
*
*

*
GP-5 *

*

II 88 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

I *** *** ***

HYDROGRAPH AT STATION

***

GP-5

***

I
PEAK fLOY

(CFS)
284.

I

TIME
(HR)

12.25 (CFS)
(INCHES)

(AC-H)

6-HR
63.

2.662
31.

MAXIIU4 AVERAGE FL~

24-HR 72-HR 24.92-HR
18. 17. 17.

3.029 3.029 3.029
35. 35.447 35.



CUMULATI VE AREA .22 SQ MI

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

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

89 KK
*
*
*

*
HA-1 *

*
HA-1 added to this model by SMc 02-07-92

**************
Input data from Carter Assoc. foothills Phase III report

91 BA

SUBBASIN RUNOff DATA

SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECIPITATION DATA

10 PH DEPTHS fOR O-PERCENT HYPOTHETICAL STORM
HYDRO-35 ............... TP-40 . .............. ........... TP-49 . ..........

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.79 1.55 2.72 2.97 3.14 3.45 3.74 4.05 .00 .00 .00 .00

STORM AREA = .02

92 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.25 INITIAL ABSTRACTION
89.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

93 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

***

41. 61. 27. 10.

UN IT HYDROGRAPH
8 END-Of-PERIOD ORDINATES

4. 2. 1. O.

*** *** *** *** ***
HYDROGRAPH AT STATION HA-1

TOTAL RAINfALL = 4.05, TOTAL LOSS = 1.18, TOTAL EXCESS 2.87

PEAK fLOW
(CfS)

63.

TIME
(HR)

12.17 (CfS)
(INCHES)
(AC-fT)

6-HR
5.

2.637
3.

MAXIMUM AVERAGE fLOW
24-HR 72-HR

1. 1.
2.870 2.870

3. 3.

24.92-HR
1.

2.870
3.

CUMULATIVE AREA = .02 SQ MI

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

.*************

94 KK
*
*
*

*
AD *

*
Combine at Prop line with State Lands

95 HC

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

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

PEAK fLOW TIME

HYDROGRAPH AT STATION AD

MAXIMUM AVERAGE fLOW /4 Q
....,. :;::J



I
I
I

(CFS)
331.

(HR) 6-HR 24-HR 72-HR 24.92-HR
12.25 (CFS) 68. 19. 19. 19.

(INCHES) 2.658 3.016 3.016 3.016
(AC-FT ) 34. 38. 38. 38.

CUMULATIVE AREA = .24 SQ MI

I
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *.* *** *** *** *** *** *** *** *** *** *** .*. *** *** *** *** *** ***

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

* ROOTE *
* *
**************I

96 KK
* *

Route Foothills flow to C127 thru cone collector channel N side of FW.

I 97 RK

I
I
I
I

HYDROGRAPH ROOTING DATA

KINEMATIC WAVE STREAM ROOTING
L 600. CHANNEL LENGTH
S .0110 SLOPE
N .018 CHANNEL ROOGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD 8.00 BOTTOM WIDTH OR DIAMETER
Z 2.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF OX INTERVALS

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT OX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 2.65 1.42 .21 200.00 330.50 735.42 3.02 15.91

I CONTINUITY SUMMARY (AC-FT) - INFLOW= .3822E+02 EXCESS= .OOOOE+OO OUTFLOW: .3821E+02 BASIN STORAGE= .7835E-02 PERCENT ERROR=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

.0

HYDROGRAPH AT STATION

CUMULATIVE AREA = .24 SQ MI

MAXIMUM AVERAGE FLOW
24-HR 72-HR

19. 19.
3.017 3.017

38. 38.

3.02735.00

***

330.05

24.92-HR
19.

3.017
38.

***

5.00

ROOTE

1.42

***

6-HR
68.

2.659
34.

2.65

(CFS)
(INCHES)

(AC-FT)

***

MAINI
***

I
PEAK FLOW TIME

I
(CFS) (HR)

330. 12.25

I
1*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

* SW280 *
* *
*******•••••••

I 98 KK
* *

1 99 BA

I

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA



PRECIPITATION DATA

.•••.•••.•. TP-49 •••.•..•••.
2-0AY 4-0AY 7-0AY 10-0AY

.00 .00 .00 .00

10 PH

5-MIN
.79

HYDRO-35
15-MIN 6O-MIN

1.55 2.n

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
.•••••.••••••.. TP-40 ••••.••.•••••.•
2-HR 3-HR 6-HR 12-HR 24-HR
2.97 3.14 3.45 3.74 4.05

STORM AREA = .02

100 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.35 INITIAL ABSTRACTION
85.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

101 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .11 LAG

***

33. 57. 30. 12.

UN IT HYDROGRAPH
9 END-OF-PERIOD ORDINATES

5. 2. 1. O. O.

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

HYDROGRAPH AT STATION SII280

TOTAL RAINFALL = 4.05, TOTAL LOSS = 1.55, TOTAL EXCESS = 2.50

PEAK FLO\J
(CFS)

53.

TIME
(HR)

12.17 (CFS)
(INCHES)

(AC-FT)

6-HR
4.

2.311
2.

MAXIMUM AVERAGE FLOII
24-HR n-HR

1. 1.
2.502 2.502

2. 2.

24.92-HR
1.

2.502
2.

CUMULATIVE AREA = .02 SQ MI

*** *** *** *** *** *** *** *** *** *.* *.* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

102 KK
*
*
*

*
ADC127 *

*
Combine flows at C127

103 HC

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

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO CQ4BINE

***

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

HYDROGRAPH AT STATION ADC127

PEAK FLO\J
(CFS)

372.

TIME
(HR)

12.25 (CFS)
(INCHES)

(AC-FT)

6-HR
n.

2.634
36.

MAXIMUM AVERAGE FLOII
24-HR n-HR

20. 20.
2.981 2.981

41. 41.

24.92-HR
20.

2.981
41.

CUMULATIVE AREA = .26 SQ MI



I

OPERATION STATION

HYDROGRAPH AT NW

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

AVERAGE FLOW FOR MAXIMlJ4 PERIOO
6-HOUR 24-HOUR 72-HOUR

12.25

12.50

12.42

12.42

12.67

12.58

TIME OF
MAX STAGE

2.97

3.26

3.42

3.64

3.45

3.28

MAXIMUM
STAGE

.24

.26

.02

.02

.24

.22

.19

.03

.19

.05

.05

.09

.02

.02

.11

.11

.03

.03

.13

.13

.04

.04

.07

.07

.07

.02

.02

.03

BASIN
AREA

2.

2.

3.

3.

5.

5.

5.

1­

1­

6.

2.

1-

8.

8.

2.

2.

10.

5.

4.

15.

15.

3.

17.

1.

19.

19.

20.

10.

2.

3.

3.

5.

5.

5.

1.

1­

6.

2.

2.

8.

8.

3.

3.

11­

11­

5.

4.

15.

15.

3.

18.

1­

19.

19.

1-

20.

9.

6.

27.

27.

7.

11­

11.

19.

17.

17.

5.

5.

22.

6.

9.

37.

37.

18.

16.

53.

53.

10.

63.

5.

68.

68.

4.

72.

60. 12.17

22. 12.42

52. 12.50

71. 12.17

88. 12.17

20. 12.50

31. 12.42

32. 12.67

115. 12.17

72. 12.50

72. 12.50

103. 12.50

108. 12.17

103. 12.50

224. 12.33

221. 12.33

207. 12.17

136. 12.25

284. 12.25

63. 12.17

331. 12.25

330. 12.25

53. 12.17

372. 12.25

137. 12.17

24. 12.58

224. 12.17

32. 12.67

PEAl( TIME OF
FLOW PEAl(

GP-4

AD

GR-6

HA-1

GC-4

GC-2

GA-5

GR-5

GP-2

GC-3

GA-6

GP-3

GA-7

GP-5

GC-1

GA-3

GR-3

GA-2

GA-4

GP-1

GR-4

GR-2

GR-1

GA-1

ROUTE

SW280

ADC127

ROUTED TO

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

ROUTED TO

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

2 COMBINED AT

2 COMBINED AT

2 COMBINED AT

2 COMBINED AT

2 COMBINED AT

2 COMBINED AT

I
I

I

I
I

I

I

I

I

I

I

I

I
I

I
I
I
I



ISTAQ ELEMENT DT

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROOTING
(FLOW IS DIRECT RUNOFF WITHOOT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK

VOLUME

INFLOW= .2990E+02 EXCESS= .OOOOE+OO OOTFLOW= .2988E+02 BASIN STORAGE= .2061E-01 PERCENT ERROR= .0

INFLOW= .3822E+02 EXCESS= .OOOOE+OO OOTFLOW= .3821E+02 BASIN STORAGE= .7835E-02 PERCENT ERROR= .0

INFLOW= .2106E+02 EXCESS= .OOOOE+OO OOTFLOW= .2104E+02 BASIN STORAGE= .2240E-01 PERCENT ERROR= .0

INFLOW= .1594E+02 EXCESS= .OOOOE+OO OOTFLOW= .1594E+02 BASIN STORAGE= .2651E-02 PERCENT ERROR= .0

2.84

2.97

2.95

3.02

(IN)

2.72

(MIN)

750.00

760.00

750.00

740.00

735.00

71.60

31.59

(CFS)

102.54

221.44

330.05

5.00

5.00

5.00

5.00

5.00

(MIN)

2.97

2.95

2.72

2.84

3.02

( IN)(MIN)

750.89

760.11

751.38

735.42

740.98

71.71

31.59

(CFS)

102.88

223.13

330.50

.37

.64

.21

.69

.86

(MIN)

INFLOW= .9914E+01 EXCESS= .OOOOE+OO OOTFLOW= .9908E+01 BASIN STORAGE= .6463E-02 PERCENT ERROR= .0

GC-1 MANE

CONTINUITY SUMMARY (AC-FT) -

GC-2 MANE

CONTINUITY SUMMARY (AC-FT) -

GC-3 MANE

CONTINUITY SUMMARY (AC- FT) -

GC-4 MANE

CONTINUITY SUMMARY (AC-FT) -

ROOTE MANE

CONTINUITY SUMMARY (AC-FT) -

*** NORMAL END OF HEC-1 ***
Elapsed Time - 00:01:03.66 (63.66 Seconds)
NORMAL END OF HEC-1

I I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SEGMENT ill
RATIONAL CHECK OF DRAINAGE AREA < 80 ACRES



- - - - - - - - - - _. - - - - - - - -
Price Road GEC Phil Calculated: SMc

South Mountain Freeway Date: 04-Mar-92

Hydrology Study

RATIONAL METHOD 0 CHECK FOR SUB-BASINS OF AREA LESS THAN 80 ACRES.

DRAINAGE CURVE C AVERAGE Tc i50 i100 AREA RATIONAL METHOD HEC-1

AREA No. SLOPE (min) (in/hr) (in/hr) (acres) Q50 0100 050 0100

SW90ab 91.5 0.64 0.205 10 6.4 7.4 29.0 118 137 138 161

SW90c 91.5 0.64 0.225 10 6.4 7.4 43.0 175 203 205 240

SW90d 91.5 0.64 0.184 10 6.4 7.4 20.0 81 94 95 111

SW110 85.0 0.37 0.020 32 3.6 4.0 57.0 76 85 134 162

SW120 85.0 0.36 0.021 44 2.9 3.2 74.0 78 86 149 180

~ SW180 98.0 0.85 0.140 10 6.4 7.4 25.6 139 161 140 160

~SW190 88.8 0.63 0.170 13 5.8 6.6 64.0 235 267 261 311

\}l SW200 82.0 0.48 0.154 14 5.7 6.3 70.4 193 213 229 281

SW21 0 79.5 0.36 0.127 17 5.1 5.8 19.2 35 40 48 60

SW220 82.8 0.48 0.139 18 5.0 5.7 38.4 91 104 109 134

SW230 84.7 0.52 0.134 21 4.6 5.2 38.4 91 103 110 133

SW260 72.2 0.26 0.025 23 4.4 4.9 77.4 90 100 119 155



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SEGMENT ill
CULVERT DESIGN SHEETS



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
15:29:08 C101

FILE DATE
OCT1491

PERFORMANCE CURVE DISCHARGE RANGE
OF FL~S ANALYZED

I
I MINUMUM DISCHARGE (CFS)

DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

o
1~

161

I
I -----_.------------------------------------------------------------------------

-------------------------------------------------------------------------------

I~I---~~~;;~~~~~~;~---~~~;; -;~;;~;~~~~~~:-~;;~~~~~~~:~~.--~~~;;----
IVI ELEV. ELEV. LENGTH SHAPE N TYPE
# (FT) (FT) (FT) MATERIAL (FT) (FT)

11-10~5~OO--107o~~---iio~oo- -;-=-;~;------·~~OO----~~~--~01;--~~~;~~~~
2
3
4
5
61

I
I

I
I
I
I
I
I
I
I



CURRENT DATE
02-27-19

CULVERT NUMBER:

CURRENT TINE FILE NANE
15:29:08 C101

CULVERT INVERT DATA

FILE DATE
OCT1491

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1085.00
330.00

1070.00
1.00
0.0455

330.00

BARREL SHAPE: CIRCULAR 6.00 FT IN DIAMETER
BARREL MATERIAL:
WITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND ~LL: SQUARE EDGE WITH HEAD~LL

INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

II

10.00
5.0
0.028
0.035

1070.00
1070.00



I
I
I
I
I
I
I

3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-27-19 15:29:08 C101 OCT1491

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROlJ)E VEL. SHEAR
(CFS) efT) NO. eFPS) (PSf)

0.00 1070.00 0.000 0.00 0.00
16.10 1070.39 0.000 3.43 0.69
32.20 1070.58 0.000 4.30 1.01
48.30 1070.73 0.000 4.88 1.27
64.40 1070.85 0.000 5.32 1.48
SO.50 1070.96 0.000 5.69 1.67
96.60 1071.05 0.000 6.00 1.84

112.70 1071.14 0.000 6.27 2.00
128.SO 1071.23 0.000 6.52 2.14
138.00 1071.27 0.000 6.64 2.22
161.00 1071.37 0.000 6.94 2.40

SELECTED OVERTOPPING CREST

I
I
I
I
I
I
I
I
I
I
I
I

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED

160.00

100.00
1095.00



CURRENT DATE
02-27-19

CURRENT TINE FILE NAME
15:29:08 C101

FILE DATE
OCT1491

4

-------------------------------------------------------------------------------
SUMMARY OF CULVERT FL~ (CFS) FILE: C101 DATE: OCT1491
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER

1085.00 0 0 0 0 0 0 0 0 0
1086.11 16 16 0 0 0 0 0 0 2
1086.75 32 32 0 0 0 0 0 0 2
1087.32 48 48 0 0 0 0 0 0 2
1087.82 64 64 0 0 0 0 0 0 2
1088.27 81 81 0 0 0 0 0 0 2
1088.68 97 97 0 0 0 0 0 0 2
1089.06 113 113 0 0 0 0 0 0 2
1089.41 129 129 0 0 0 0 0 0 2
1089.61 138 138 0 0 0 0 0 0 2
1090.09 161 161 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT , 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q H\lE TWE ICH OCH CCE FCE TCE VO
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

0 1085.00 1070.00 0.00 -15.00 -15.00 1085.00 0.00 0.00
16 1086.11 1070.39 1.11 -13.41 -13.41 0.00 0.00 11.46
32 1086.75 1070.58 1.75 -12.71 -12.71 0.00 0.00 16.68
48 1087.32 1070.73 2.32 -12.15 -12.15 0.00 0.00 18.87
64 1087.82 1070.85 2.82 -11.68 -11.68 0.00 0.00 20.20
81 1088.27 1070.96 3.27 -11.25 -11.25 0.00 0.00 21.09
97 1088.68 1071.05 3.68 -10.84 -10.84 0.00 0.00 20.80

113 1089.06 1071.14 4.06 -10.46 -10.46 0.00 0.00 21.86
129 1089.41 1071.23 4.41 -10.10 -10.10 0.00 0.00 22.75
138 1089.61 1071.27 4.61 -9.89 -9.89 0.00 0.00 24.85
161 1090.09 1071.37 5.09 -9.41 -9.41 0.00 0.00 24.11

-------------------------------------------------------------------------------

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C101 DATE: OCT1491

HEAD
ELEV(FT)

1085.00
1086.11
1086.75
1087.32
1087.82
1088.27
1088.68
1089.06
1089.41
1089.61
1090.09

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

I I

TOTAL
FLQ,/(CFS)

o
16
32
48
64
81
97

113
129
138
161

FLQ,/
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

X FLQ,/
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
15:50:31 C102

FILE DATE
OCT1491

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

o
205
240

I
ICI A - SITE DATA B - CULVERT SHAPE, MATERIAL, INLET

~I---;~~~;---~;~~;---~~~;; -~;;~~;----;;~----;;;~_ ...~~~:-----;~~~;----
V ELEV. ELEV. LENGTH SHAPE N TYPE
# (FT) (FT) (FT) MATERIAL (FT) (FT)

I
I
I
I
I
I
I
I

1 1103.00 1100.00 260.00 1· RCP

I~I
I~I
161

6.00 6.00 .012 CONVENTIONAL

I



CURRENT DATE
02-27-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
15:50:31 C102

CULVERT INVERT DATA

FILE DATE
OCT1491

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1103.00
260.00

1100.00
1.00
0.0115

260.00

BARREL SHAPE: CIRCULAR 6.00 FT IN DIAMETER
BARREL MATERIAL:
WITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE WITH HEAD~LL

INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

II I

10.00
5.0
0.030
0.035

1100.00
1100.00



I
I
I
I
I
I
I

3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-27-19 15:50:31 C102 OCT1491

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FRClI>E VEL. SHEAR
(CFS) (FT) NO. (FPS) (PSF)

0.00 1100.00 0.000 0.00 0.00
24.00 1100.48 0.000 4.00 0.90
48.00 1100.71 0.000 4.99 1.33
n.oo 1100.89 0.000 5.64 1.66
96.00 1101.03 0.000 6.14 1.93

120.00 1101.16 0.000 6.54 2.17
144.00 1101.28 0.000 6.89 2.39
168.00 1101.38 0.000 7.20 2.58
192.00 1101.48 0.000 7.47 2.77
205.00 1101.53 0.000 7.61 2.86
240.00 1101.65 0.000 7.95 3.10

SELECTED OVERTOPPING CREST

I
I
I
I
I
I
I
I
I
I
I
I

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED

160.00

100.00
1117.00



CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
15:50:31 C10Z

FILE DATE
OCT1491

4

----------------------------------------------------------------_._._----------
SUMMARY OF CULVERT FLOWS (CFS) FILE: C102 DATE: OCT1491
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1103.00 0 0 0 0 0 0 0 0 0
1104.54 24 24 0 0 0 0 0 0 2
1105.41 48 48 0 0 0 0 0 0 2
1106.14 n n 0 0 0 0 0 0 2
1106. n 96 96 0 0 0 0 0 0 2
1107.32 120 120 0 0 0 0 0 0 2
1107.84 144 144 0 0 0 0 0 0 2
1108.33 168 168 0 0 0 0 0 0 2
1108.83 192 192 0 0 0 0 0 0 2
1109.10 205 205 0 0 0 0 0 0 2
1109.89 240 240 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT II 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q HIlE Tile ICH OCH CCE FCE TCE VO
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

0 1103.00 1100.00 0.00 -3.00 -3.00 1103.00 0.00 0.00
24 1104.54 1100.48 1.54 -1.04 -1.04 0.00 0.00 9.47
48 1105.41 1100.71 2.41 -0.16 -0.16 0.00 0.00 10.61
72 1106.14 1100.89 3.14 0.53 0.53 0.00 0.00 12.21
96 1106. n 1101.03 3.n 1.15 1.15 0.00 0.00 13.02

120 1107.32 1101.16 4.32 1.71 1.71 0.00 0.00 13.68
144 1107.84 1101.28 4.84 2.24 2.24 0.00 0.00 14.31
168 1108.33 1101.38 5.33 2.73 2.73 0.00 0.00 14.90
192 1108.83 1101.48 5.83 3.23 3.23 0.00 0.00 15.31
205 1109.10 1101.53 6.10 3.49 3.49 0.00 0.00 15.57
240 1109.89 1101.65 6.89 4.18 4.18 0.00 0.00 16.15

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: Cl02 DATE: OCT1491
------------------------------------------------------------------.-_._.-------

HEAD HEAD TOTAL FLOW X FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR

1103.00 0.00 0 0 0.00
1104.54 0.00 24 0 0.00
1105.41 0.00 48 0 0.00
1106.14 0.00 n 0 0.00
1106.n 0.00 96 0 0.00
1107.32 0.00 120 0 0.00
1107.84 0.00 144 0 0.00
1108.33 0.00 168 0 0.00
1108.83 0.00 192 0 0.00
1109.10 0.00 205 0 0.00
1109.89 0.00 240 0 0.00

$/1

II



I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
16:26:46 C103

FILE DATE
OCT1491

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

o
95

111

I
I
I
I
I
I
I
I
I
I



CURRENT DATE
02-27-19

CULVERT NUMBER:

CURRENT TINE FILE NAME
16:26:46 C103

CULVERT INVERT DATA

FILE DATE
OCT1491

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1115.00
200.00

1110.00
1.00
0.0250

200.00

BARREL SHAPE: CIRCULAR 4.00 FT IN DIAMETER
BARREL NATERIAL:
~ITH A NANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND ~ALL: SQUARE EDGE WITH HEAD~ALL

INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM ~IDTH (FT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
NANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

II I

10.00
5.0
0.030
0.035

1110.00
1110.00



I
I 3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-27-19 16:26:46 C103 OCT1491

I UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

I
FLOW W.S.E. FROODE VEL. SHEAR

(CFS) (fT) NO. (FPS) (PSF)
0.00 1110.00 0.000 0.00 0.00

11. 10 1110.31 0.000 3.09 0.58
22.20 1110.46 0.000 3.90 0.87

I
33.30 1110.58 0.000 4.45 1.09
44.40 1110.68 0.000 4.87 1.27
55.50 1110.77 0.000 5.21 1.44
66.60 1110.85 0.000 5.51 1.59
77.70 1110.92 0.000 5.77 1.73

I 88.80 1110.99 0.000 6.00 1.85
95.00 1111.03 0.000 6.12 1.92

111.00 1111.11 0.000 6.40 2.09

I SELECTED OVERTOPPING CREST

ROADWAY SURFACE: PAVED

I EMBANKMENT TOP WIDTH (FT): 160.00

CONSTANT ROADWAY ELEVATION PROFILE

I CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 1124.00

I
I
I
I
I
I
I
I
I
I

4!P4-



CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
16:26:46 C103

FILE DATE
OCT 1491

4

-------------------------------------------------------------------------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: C103 DATE: OCT1491
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1115.00 0 0 0 0 0 0 0 0 0
1116.17 11 11 0 0 0 0 0 0 2
1116.86 22 22 0 0 0 0 0 0 2
1117.41 33 33 0 0 0 0 0 0 2
1117.89 44 44 0 0 0 0 0 0 2
1118.32 56 56 0 0 0 0 0 0 2
1118.74 67 67 0 0 0 0 0 0 2
1119.17 78 78 0 0 0 0 0 0 2
1119.64 89 89 0 0 0 0 0 0 2
1119.92 95 95 0 0 0 0 0 0 2
1120.72 111 111 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT II 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q HIIE TIlE ICH OCH CCE FCE TCE VO
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

0 1115.00 1110.00 0.00 -5.00 -5.00 1115.00 0.00 0.00
11 1116.17 1110.31 1.17 -3.51 -3.51 0.00 0.00 10.42
22 1116.86 1110.46 1.86 -2.85 -2.85 0.00 0.00 11.93
33 1117.41 1110.58 2.41 -2.31 -2.31 0.00 0.00 13.90
44 1117.89 1110.68 2.89 -1.83 -1.83 0.00 0.00 14.95
56 1118.32 1110.77 3.32 -1.38 -1.38 0.00 0.00 15.92
67 1118.74 1110.85 3.74 -0.97 -0.97 0.00 0.00 15.81
78 1119.17 1110.92 4.17 -0.55 -0.55 0.00 0.00 16.21
89 1119.64 1110.99 4.64 -0.14 -0.14 0.00 0.00 16.81
95 1119.92 1111.03 4.92 0.09 0.09 0.00 0.00 16.98

111 1120.72 1111.11 5.72 0.68 0.68 0.00 0.00 17.61
-------------------------------------------------------------------------------

-------------------------------------------------------------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C103 DATE: OCT1491

HEAD
ELEV(FT)

1115.00
1116.17
1116.86
1117.41
1117.89
1118.32
1118.74
1119.17
1119.64
1119.92
1120.72

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLOW(CFS)

o
11
22
33
44
56
67
78
89
95

111

II I

FLOW
ERROR(CFS)

a
a
a
a
a
a
a
a
o
a
o

X FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
08:55:17 C104

FILE DATE
OCT1491

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOUS ANALYZED

I
I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

500
797
8~

I
I
I
I
I
I
I
I
I
I

ICI A - SITE DATA I B - CULVERT SHAPE. MATERIAL. INLET I

I~I---~~~~~---~~~~~---~~~~~~~I-~~~~~~~----~~~~----~~~~----~~~~:-----~~~~~----I
IVI ELEV. ELEV. LENGTH I SHAPE N TYPE I
1#1 (FT) (FT) (FT) MATERIAL (FT) (FT)
I 1---------------------------1-----------------------------------------------1
11 I 1115.50 1114.00 500.00 I 2 - RCB 10.00 6.00 .013 CONVENTIONAL

12 1 I I
13 1 I

I~I I I
16 1 I I



CURRENT DATE
02-26-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
08:55:17 C104

CULVERT INVERT DATA

FILE DATE
OCT1491

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1115.50
500.00

1114.00
2.00
0.0030

500.00

BARREL SHAPE: 10.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
WITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT)
SIDE SLOPE HIV _:1
CHANNEL SLOPE VIH (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

II I

30.00
5.0
0.020
0.035

1114.00
1114.00

4~7



I
I
I
I
I
I
I

3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-26-19 08:55:17 C104 OCT1491

UNIFORM FL~ RATING CURVE FOR DOWNSTREAM CHANNEL

FL~ IJ.S.E. FROUDE VEL. SHEAR
(CFS) ( FT) NO. (FPS) (PSF)

500.00 1115.72 0.000 7.51 2.15
538.40 1115.80 0.000 7.69 2.24
576.80 1115.87 0.000 7.86 2.33
615.20 1115.93 0.000 8.02 2.41
653.60 1116.00 0.000 8.17 2.50
692.00 1116.06 0.000 8.32 2.58
730.40 1116.13 0.000 8.46 2.65
768.80 1116.19 0.000 8.59 2.73
797.00 1116.23 0.000 8.69 2.78
845.60 1116.30 0.000 8.85 2.87
884.00 1116.36 0.000 8.97 2.94

SELECTED OVERTOPPING CREST

I
I
I
I
I
I
I
I
I
I
I
I

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED

160.00

100.00
1144.00



CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
08:55:17 Cl04

FILE DATE
OCT1491

4

..... --------------------------------------------------------.-----------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: C104 DATE: OCT1491
-------------------------------------------.--.------.-------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER

1120.07 500 500 0 0 0 0 0 0 2
1120.30 538 538 0 0 0 0 0 0 2
1120.49 577 577 0 0 0 0 0 0 2
1120.71 615 615 0 0 0 0 0 0 2
1120.93 654 654 0 0 0 0 0 0 2
1121.14 692 692 0 0 0 0 0 0 2
1121.35 730 730 0 0 0 0 0 0 2
1121.55 769 769 0 0 0 0 0 0 2
1121. 70 797 797 0 0 0 0 0 0 2
1121.95 846 846 0 0 0 0 0 0 2
1122.12 884 884 0 0 0 0 0 0 2

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

CULVERT # 1 PERFORMANCE CURVE
FOR 2 BARREL(S)

Q HWE TWE ICH OCH CCE FCE TCE VO
(ds) (ft) (ft) (ft ) (ft) (ft) (ft) (ft) (fps)

500 1120.07 1115.72 4.15 4.57 4.57 0.00 0.00 9.28
538 1120.30 1115.80 4.36 4.80 4.80 0.00 0.00 9.51
577 1120.49 1115.87 4.56 4.99 4.99 0.00 0.00 9.74
615 1120.71 1115.93 4.76 5.21 5.21 0.00 0.00 9.95
654 1120.93 1116.00 4.96 5.43 5.43 0.00 0.00 10.15
692 1121.14 1116.06 5.16 5.64 5.64 0.00 0.00 10.34
730 1121.35 1116.13 5.36 5.85 5.85 0.00 0.00 10.53
769 1121.55 1116.19 5.55 6.05 6.05 0.00 0.00 10.71
797 1121.70 1116.23 5.70 6.20 6.20 0.00 0.00 10.84
846 1121.95 1116.30 5.95 6.45 6.45 0.00 0.00 11.06
884 1122.12 1116.36 6.14 6.62 6.62 0.00 0.00 11.22

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

----------------------------------------------------- .. ------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: Cl04 DATE: OCT1491

HEAD HEAD TOTAL FLOW % FLOW
ELEV( FT) ERROR(FT) FLOIol(CFS) ERROR(CFS) ERROR

1120.07 0.00 500 0 0.00
1120.30 0.00 538 0 0.00
1120.49 0.00 577 0 0.00
1120.71 0.00 615 0 0.00
1120.93 0.00 654 0 0.00
1121.14 0.00 692 0 0.00
1121.35 0.00 730 0 0.00
1121.55 0.00 769 0 0.00
1121.70 0.00 797 0 0.00
1121.95 0.00 846 0 0.00
1122.12 0.00 884 0 0.00

II



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
09:39:42 C105

FILE DATE
OCT1491

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

500
778
884

I
I
I
I
I
I
I
I
I
I
I

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

410



CURRENT DATE
02-26-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
09:39:42 C105

CULVERT INVERT DATA

FILE DATE
OCT1491

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1117.50
470.00

1116.50
2.00
0.0021

470.00

BARREL SHAPE: 10.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
~ITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND ~ALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM ~IDTH (FT)
SIDE SLOPE HIV _:1
CHANNEL SLOPE VIH (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

I I I

30.00
2.0
0.020
0.035

1116.50
1116.50

41/



I
I 3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-26-19 09:39:42 c105 OCT1491

I UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR

I (CFS) (FT) NO. (FPS) (PSF)
500.00 1118.31 0.000 8.21 2.26
538.40 1118.39 0.000 8.42 2.36
576.80 1118.47 0.000 8.63 2.46

I
615.20 1118.55 0.000 8.82 2.55
653.60 1118.62 0.000 9.01 2.64
692.00 1118.69 0.000 9.19 2.73
730.40 1118.76 0.000 9.36 2.82
768.80 1118.83 0.000 9.52 2.91

I 778.00 1118.85 0.000 9.56 2.93
845.60 1118.96 0.000 9.83 3.07
884.00 1119.03 0.000 9.98 3.15

I SELEcTED OVERTOPPING CREST

ROADWAY SURFACE: PAVED

I EMBANKMENT TOP WIDTH (FT) : 160.00

CONSTANT ROADWAY ELEVATION PROFILE

I CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 1147.00

I
I
I
I
I
I
I
I
I
I

412



CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
09:39:42 Cl05

FILE DATE
OCT1491

4

--------------------------------------_._._------------------------------------
SUMMARY OF CULVERT FLOWS eCFS) FILE: C105 DATE: OCT1491
-------------------------------------------------------------------------------
ELEV eFT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1122.01 500 500 0 0 0 0 0 0 2
1122.24 538 538 0 0 0 0 0 0 2
1122.46 577 577 0 0 0 0 0 0 2
1122.68 615 615 0 0 0 0 0 0 2
1122.89 654 654 0 0 0 0 0 0 2
1123.11 692 692 0 0 0 0 0 0 2
1123.31 730 730 a a 0 0 0 a 2
1123.51 769 769 0 a a a a a 2
1123.56 778 778 a 0 a 0 0 a 2
1123.91 846 846 0 0 0 a 0 a 2
1124.10 884 884 0 a 0 0 0 0 2

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

CULVERT # 1 PERFORMANCE CURVE
FOR 2 BARRELeS)

Q HIJE TIJE ICH OCH CCE FCE TCE VO
ecfs) eft) eft) eft) eft) eft) eft) eft) efps)

500 1122.01 1118.31 4.15 4.51 4.51 0.00 0.00 9.28
538 1122.24 1118.39 4.36 4.74 4.74 0.00 0.00 9.51
577 1122.46 1118.47 4.56 4.96 4.96 0.00 0.00 9.74
615 1122.68 1118.55 4.77 5.18 5.18 0.00 0.00 9.95
654 1122.89 1118.62 4.97 5.39 5.39 0.00 0.00 10.15
692 1123.11 1118.69 5.16 5.61 5.61 0.00 0.00 10.34
730 1123.31 1118.76 5.36 5.81 5.81 0.00 0.00 10.53
769 1123.51 1118.83 5.55 6.01 6.01 0.00 0.00 10.71
778 1123.56 1118.85 5.60 6.06 6.06 0.00 0.00 10.76
846 1123.91 1118.96 5.95 6.41 6.41 0.00 0.00 11.06
884 1124.10 1119.03 6.15 6.60 6.60 0.00 0.00 11.22

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: Cl05 DATE: OCT1491

HEAD
ELEve FT)

1122.01
1122.24
1122.46
1122.68
1122.89
1123.11
1123.31
1123.51
1123.56
1123.91
1124.10

HEAD
ERROReFT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLOWeCFS)

500
538
577
615
654
692
730
769
778
846
884

I I T

FLOW
ERROReCFS)

o
o
o
o
o
o
o
o
o
o
o

% FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
10:07:26 C106

FILE DATE
OCT1191

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I

MINUMUM DISCHARGE (CfS)
DESIGN DISCHARGE (CfS)
MAXIMUM DISCHARGE (CFS)

200
zro
442

I
I
I
I
I
I
I
I
I
I
I

--------------------------------------------_._--------------------------------

------------------------------------_._----------------------------------------

414



CURRENT DATE
02-26-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
10:07:26 C106

CULVERT INVERT DATA

FILE DATE
OCT1191

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1122.50
370.00

1122.00
1.00
0.0014

370.00

BARREL SHAPE: 10.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
~ITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

II I

15.00
5.0
0.020
0.035

1122.00
1122.00



I
I 3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-26-19 10:07:26 C106 OCT1191

I UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR

I (CFS) (FT) NO. (FPS) (PSF)
200.00 1123.43 0.000 6.29 1.79
224.20 1123.52 0.000 6.51 1.90
248.40 1123.61 0.000 6.70 2.01

I
272.60 1123.69 0.000 6.89 2.11
278.00 1123.71 0.000 6.93 2.13
321.00 1123.84 0.000 7.22 2.29
345.20 1123.91 0.000 7.37 2.38
369.40 1123.98 0.000 7.51 2.47

I 393.60 1124.04 0.000 7.65 2.55
417.80 1124.11 0.000 7.77 2.63
442.00 1124.17 0.000 7.90 2.70

I SELECTED OVERTOPPING CREST

ROADWAY SURFACE: PAVED

I EMBANKMENT TOP WIDTH (FT) : 160.00

CONSTANT ROADWAY ELEVATION PROFILE

I CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 1147.00

I
I
I
I
I
I
I
I
I
I

41ft/



CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
10:07:26 C106

FILE DATE
OCT1191

4

..... -------_ .... ----_ .. -----.-----------------------.-----_._-----------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: C106 DATE: OCT1191
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1126.44 200 200 0 0 0 0 0 0 2
1126.74 224 224 0 0 0 0 0 0 2
1127.05 248 248 0 0 0 0 0 0 2
1127.33 273 273 0 0 0 0 0 0 2
1127.39 278 278 0 0 0 0 0 0 2
1127.89 321 321 0 0 0 0 0 0 2
1128.15 345 345 0 0 0 0 0 0 2
1128.43 369 369 0 0 0 0 0 0 2
1128.68 394 394 0 0 0 0 0 0 2
1128.92 418 418 0 0 0 0 0 0 2
1129.18 442 442 0 0 0 0 0 0 2

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

CULVERT # 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q H'WE T'WE ICH OCH CCE FCE TCE VO
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

200 1126.44 1123.43 3.57 3.94 3.94 0.00 0.00 8.62
224 1126.74 1123.52 3.86 4.24 4.24 0.00 0.00 8.95
248 1127.05 1123.61 4.13 4.55 4.55 0.00 0.00 9.26
273 1127.33 1123.69 4.40 4.83 4.83 0.00 0.00 9.55
278 1127.39 1123.71 4.46 4.89 4.89 0.00 0.00 9.62
321 1127.89 1123.84 4.91 5.39 5.39 0.00 0.00 10.09
345 1128.15 1123.91 5.16 5.65 5.65 0.00 0.00 10.34
369 1128.43 1123.98 5.40 5.93 5.93 0.00 0.00 10.57
394 1128.68 1124.04 5.65 6.18 6.18 0.00 0.00 10.80
418 1128.92 1124.11 5.90 6.42 6.42 0.00 0.00 11.02
442 1129.18 1124.17 6.15 6.68 6.68 0.00 0.00 11.22

-------------------------------------------------------------------------------

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C106 DATE: OCT1191

HEAD
ELEV(FT)

1126.44
1126.74
1127.05
1127.33
1127.39
1127.89
1128.15
1128.43
1128.68
1128.92
1129.18

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

II

TOTAL
FLOW(CFS)

200
224
248
273
278
321
345
369
394
418
442

FLOW
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

417

X FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
10:35:37 C107

FILE DATE
OCT1191

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

100
134
162

I
I
I
I
I
I
I
I
I
I



CURRENT DATE
02-26-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
10:35:37 C107

CULVERT INVERT DATA

FILE DATE
OCT1191

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1125.00
270.00

1124.50
1.00
0.0019

270.00

BARREL SHAPE: CIRCULAR 5.50 FT IN DIAMETER
BARREL MATERIAL:
WITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE WITH HEADWALL
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

I I

10.00
5.0
0.010
0.035

1124.50
1124.50



I
I
I
I
I
I
I

3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-26-19 10:35:37 C107 OCT1191

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW \I.S.E. FROUDE VEL. SHEAR
(CFS) (FT) NO. (FPS) (PSF)

100.00 1125.90 0.000 4.19 0.87
106.20 1125.95 0.000 4.26 0.90
112.40 1125.99 0.000 4.33 0.93
118.60 1126.03 0.000 4.40 0.95
124.80 1126.07 0.000 4.46 0.98
131.00 1126.11 0.000 4.52 1.00
134.00 1126.13 0.000 4.55 1.01
143.40 1126.18 0.000 4.63 1.05
149.60 1126.22 0.000 4.68 1.07
155.80 1126.25 0.000 4.74 1.09
162.00 1126.29 0.000 4.79 1.12

SELECTED OVERTOPPING CREST

I
I
I
I
I
I
I
I
I
I
I
I

ROAD\lAY SURFACE:

EMBANKMENT TOP \lIDTH (FT):

CONSTANT ROAD \lAY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED

160.00

100.00
1144.00



CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
10:35:37 Cl07

FILE DATE
OCT1191

4

._-------.-.-------------------------------------------------------------------
SUMMARY OF CULVERT FLOIJS (CFS) FILE: Cl07 DATE: OCTl191
-----------.-------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1129.32 100 100 0 0 0 0 0 0 2
1129.48 106 106 0 0 0 0 0 0 2
1129.63 112 112 0 0 0 0 0 0 2
1129.78 119 119 0 0 0 0 0 0 2
1129.94 125 125 0 0 0 0 0 0 2
1130.08 131 131 0 0 0 0 0 0 2
1130.15 134 134 0 0 0 0 0 0 2
1130.37 143 143 0 0 0 0 0 0 2
1130.53 150 150 0 0 0 0 0 0 2
1130.67 156 156 0 0 0 0 0 0 2
1130.81 162 162 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT # 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q HIIE TilE ICH OCH CCE FCE TCE VO
(ds) (ft) (ft) (ft) (ft) (ft) eft) (ft) (fps)

100 1129.32 1125.90 4.08 4.32 4.32 0.00 0.00 8.42
106 1129.48 1125.95 4.23 4.48 4.48 0.00 0.00 8.61
112 1129.63 1125.99 4.38 4.63 4.63 0.00 0.00 8.78
119 1129.78 1126.03 4.53 4.78 4.78 0.00 0.00 8.94
125 1129.94 1126.07 4.67 4.94 4.94 0.00 0.00 9.09
131 1130.08 1126.11 4.82 5.08 5.08 0.00 0.00 9.23
134 1130.15 1126.13 4.89 5.15 5.15 0.00 0.00 9.30
143 1130.37 1126.18 5.11 5.37 5.37 0.00 0.00 9.52
150 1130.53 1126.22 5.25 5.53 5.53 0.00 0.00 9.70
156 1130.67 1126.25 5.40 5.67 5.67 0.00 0.00 9.86
162 1130.81 1126.29 5.55 5.81 5.81 0.00 0.00 10.03

-------------------------------------------------------------------------------

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: Cl07 DATE: OCTl191

HEAD
ELEV(FT)

1129.32
1129.48
1129.63
1129.78
1129.94
1130.08
1130.15
1130.37
1130.53
1130.67
1130.81

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLOII(CFS)

100
106
112
119
125
131
134
143
150
156
162

FLOIJ
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

X FLOII
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

48(

II



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
10:56:07 C108

FILE DATE
OCT1191

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

o
149
1~

I
I
I
I
I
I
I
I
I
I
I

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------



CURRENT DATE
02-26-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
10:56:07 C108

CULVERT INVERT DATA

FILE DATE
OCT1191

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1127.00
250.00

1126.50
1.00
0.0020

250.00

BARREL SHAPE: CIRCULAR 5.00 FT IN DIAMETER
BARREL MATERIAL:
WITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE WITH HEADWALL
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

II I

10.00
5.0
0.010
0.035

1126.50
1126.50



I
I
I
I
I
I
I

3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-26-19 10:56:07 C108 OCT1191

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR
(CFS) (FT) NO. (FPS) (PSF)

0.00 1126.50 0.000 0.00 0.00
18.00 1127.06 0.000 2.51 0.35
36.00 1127.32 0.000 3.12 0.51
54.00 1127.52 0.000 3.52 0.64
72.00 1127.68 0.000 3.82 0.74
90.00 1127.83 0.000 4.07 0.83

108.00 1127.96 0.000 4.28 0.91
126.00 1128.08 0.000 4.47 0.98
144.00 1128.19 0.000 4.64 1.05
149.00 1128.21 0.000 4.68 1.07
180.00 1128.38 0.000 4.93 1.17

SELECTED OVERTOPPING CREST

I
I
I
I
I
I
I
I
I
I
I
I

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH eFT)
OVERTOPPING CREST ELEVATION eFT)

PAVED

160.00

100.00
1141.00



CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
10:56:07 C108

FILE DATE
OCT1191

4

---------------------------------------.------------.--------------------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: C108 DATE: OCT1191
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1127.00 0 0 0 0 0 0 0 0 0
1128.75 18 18 0 0 0 0 0 0 2
1129.55 36 36 0 0 0 0 0 0 2
1130.17 54 54 0 0 0 0 0 0 2
1130.73 72 72 0 0 0 0 0 0 2
1131.25 90 90 0 0 0 0 0 0 2
1131.74 108 108 0 0 0 0 0 0 2
1132.23 126 126 0 0 0 0 0 0 2
1132.74 144 144 0 0 0 0 0 0 2
1132.88 149 149 0 0 0 0 0 0 2
1133.86 180 180 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT # 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q HIJE TIJE ICH OCH CCE FCE TCE VO
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

0 1127.00 1126.50 0.00 -0.50 -0.50 1127.00 0.00 0.00
18 1128.75 1127.06 1.45 1.75 1.75 0.00 0.00 5.24
36 1129.55 1127.32 2.27 2.55 2.55 0.00 0.00 6.32
54 1130.17 1127.52 2.94 3.17 3.17 0.00 0.00 7.10
72 1130.73 1127.68 3.51 3.73 3.73 0.00 0.00 7.82
90 1131.25 1127.83 4.02 4.25 4.25 0.00 0.00 8.42

108 1131.74 1127.96 4.51 4.74 4.74 0.00 0.00 8.93
126 1132.23 1128.08 5.00 5.23 5.23 0.00 0.00 9.51
144 1132.74 1128.19 5.52 5.74 5.74 0.00 0.00 10.02
149 1132.88 1128.21 5.67 5.88 5.88 0.00 0.00 10.15
180 1133.86 1128.38 6.69 6.86 6.86 0.00 0.00 11.18

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

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C108 DATE: OCT1191

HEAD
ELEV( FT)

1127.00
1128.75
1129.55
1130.17
1130.73
1131.25
1131.74
1132.23
1132.74
1132.88
1133.86

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLOW(CFS)

o
18
36
54
72
90

108
126
144
149
180

I I I

FLOW
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

X FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
11:20:43 C109

FILE DATE
OCT1191

I PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

200
337
411

I
I
I
I
I
I
I
I
I
I
I

-------------------------------------------------------------------------------
Ici A - SITE DATA I B - CULVERT SHAPE, MATERIAL, INLET I
I~ ---~~~;~---~~~;~---~~~~;;~I·~~;;;~~--·-~~~~·---;~~;----~~~:----·~~~;~----I
V ELEV. ELEV. LENGTH I SHAPE N TYPE
# (FT) (FT) (FT) MATERIAL (FT) (FT)

---------------------------1-----------------------------------------------
1 1131.00 1130.50 210.00 2 - RCB 6.00 6.00 .013 CONVENTIONAL

~ I
1;1 I
161 I-------------------------------------------------------------------------------



CURRENT DATE
02-26-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
11:20:43 C109

CULVERT INVERT DATA

FILE DATE
OCT1191

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1131.00
210.00

1130.50
2.00
0.0024

210.00

BARREL SHAPE: 6.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
WITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

II I

20.00
5.0
0.010
0.035

1130.50
1130.50

4[31



I
I
I
I
I
I

3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-26-19 11:20:43 C109 OCT1191

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR
(CFS) (FT) NO. (FPS) (PSF)

200.00 1132.02 0.000 4.75 0.95
221. 10 1132.11 0.000 4.90 1.00
242.20 1132.19 0.000 5.04 1.05
263.30 1132.27 0.000 5.16 1.10
284.40 1132.34 0.000 5.28 1.15
305.50 1132.41 0.000 5.40 1.19
326.60 1132.48 0.000 5.50 1.24
337.00 1132.52 0.000 5.55 1.26
368.80 1132.62 0.000 5.70 1.32
389.90 1132.68 0.000 5.79 1.36
411.00 1132.74 0.000 5.88 1.40

SELECTED OVERTOPPING CREST

I
I
I
I
I
I
I
I
I
I
I
I

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED

160.00

100.00
1140.00



CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
11:20:43 C109

FILE DATE
OCT1191

4

-------------_._--------_._._--------------------------------------------------
SUMMARY OF CULVERT FLO\JS (CFS) FILE: C109 DATE: OCT1191
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1134.44 200 200 0 0 0 0 0 0 2
1134.68 221 221 0 0 0 0 0 0 2
1134.92 242 242 0 0 0 0 0 0 2
1135.14 263 263 0 0 0 0 0 0 2
1135.36 284 284 0 0 0 0 0 0 2
1135.58 306 306 0 0 0 0 0 0 2
1135.78 327 327 0 0 0 0 0 0 2
1135.88 337 337 0 0 0 0 0 0 2
1136.20 369 369 0 0 0 0 0 0 2
1136.39 390 390 0 0 0 0 0 0 2
1136.58 411 411 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT # 1 PERFORMANCE CURVE
FOR 2 BARREL(S)

Q HIIE TilE ICH OCH CCE FCE TCE VO
eds) eft) (ft) (ft) (ft) (ft) eft) (ft) (fps)

200 1134.44 1132.02 3.15 3.44 3.44 0.00 0.00 8.11
221 1134.68 1132.11 3.38 3.68 3.68 0.00 0.00 8.38
242 1134.92 1132.19 3.59 3.92 3.92 0.00 0.00 8.64
263 1135.14 1132.27 3.80 4.14 4.14 0.00 0.00 8.89
284 1135.36 1132.34 4.00 4.36 4.36 0.00 0.00 9.12
306 1135.58 1132.41 4.20 4.58 4.58 0.00 0.00 9.34
327 1135.78 1132.48 4.39 4.78 4.78 0.00 0.00 9.55
337 1135.88 1132.52 4.48 4.88 4.88 0.00 0.00 9.65
369 1136.20 1132.62 4.76 5.20 5.20 0.00 0.00 9.94
390 1136.39 1132.68 4.95 5.39 5.39 0.00 0.00 10.13
411 1136.58 1132.74 5.13 5.58 5.58 0.00 0.00 10.31

-------------------------------------------------------------------------------

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C109 DATE: OCT1191

HEAD
ELEV(FT)

1134.44
1134.68
1134.92
1135.14
1135.36
1135.58
1135.78
1135.88
1136.20
1136.39
1136.58

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLOIIeCFS)

200
221
242
263
284
306
327
337
369
390
411

II I

FLO\J
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

X FLO\J
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
12:35:51 C110

FILE DATE
OCT1191

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

o
128
157

I
I
I
I
I
I
I
I
I
I
I

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------



CURRENT DATE
02-26-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
12:35:51 C110

CULVERT INVERT DATA

FILE DATE
OCT1191

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1134.50
215.00

1133.00
1.00
0.0070

215.00

BARREL SHAPE: CIRCULAR 6.00 FT IN DIAMETER
BARREL MATERIAL:
WITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE WITH HEADWALL
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

II

10.00
5.0
0.020
0.035

1133.00
1133.00

49/



I
I
I
I
I
I
I

3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-26-19 12:35:51 C110 OCT1191

UNIFORM FLO'J RATING CURVE FOR DO'JNSTREAM CHANNEL

FLO'J Y.S.E. FROUDE VEL. SHEAR
(CFS) (FT> NO. (FPS) (PSF)

0.00 1133.00 0.000 0.00 0.00
15.70 1133.43 0.000 3.04 0.53
31.40 1133.63 0.000 3.80 0.78
47.10 1133.79 0.000 4.31 0.98
62.80 1133.92 0.000 4.69 1.14
78.50 1134.03 0.000 5.01 1.29
94.20 1134.14 0.000 5.28 1.42

109.90 1134.23 0.000 5.52 1.54
125.60 1134.32 0.000 5.73 1.65
128.00 1134.33 0.000 5.n 1.66
157.00 1134.48 0.000 6.10 1.85

SELECTED OVERTOPPING CREST

I
I
I
I
I
I
I
I
I
I
I
I

ROADYAY SURFACE:

EMBANKMENT TOP YIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED

160.00

100.00
1144.00



CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
12:35:51 ell0

FILE DATE
OCT1191

4

_._----_.-----------------------------------_.---------------------------------
SUMMARY OF CULVERT FLOUS (CFS) FILE: C110 DATE: OCT1191
----_._----------------------------------------------.-------------------------
ELEV eFT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1134.50 0 0 0 0 0 0 0 0 0
1135.71 16 16 0 0 0 0 0 0 2
1136.34 31 31 0 0 0 0 0 0 2
1136.89 47 47 0 0 0 0 0 0 2
1137.39 63 63 0 0 0 0 0 0 2
1137.83 79 79 0 0 0 0 0 0 2
1138.24 94 94 0 0 0 0 0 0 2
1138.61 110 110 0 0 0 0 0 0 2
1138.96 126 126 0 0 0 0 0 0 2
1139.01 128 128 0 0 0 0 0 0 2
1139.62 157 157 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT # 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q HIJE TIJE ICH OCH CCE FCE TCE VO
(ds) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

0 1134.50 1133.00 0.00 -1.50 -1.50 1134.50 0.00 0.00
16 1135.71 1133.43 1.21 0.07 0.07 0.00 0.00 7.02
31 1136.34 1133.63 1.84 0.76 0.76 0.00 0.00 8.26
47 1136.89 1133.79 2.39 1.31 1.31 0.00 0.00 9.36
63 1137.39 1133.92 2.89 1.78 1.78 0.00 0.00 9.59
79 1137.83 1134.03 3.33 2.20 2.20 0.00 0.00 10.n
94 1138.24 1134.14 3.74 2.60 2.60 0.00 0.00 10.78

110 1138.61 1134.23 4.11 2.98 2.98 0.00 0.00 11.26
126 1138.96 1134.32 4.46 3.33 3.33 0.00 0.00 11.75
128 1139.01 1134.33 4.51 3.38 3.38 0.00 0.00 11.81
157 1139.62 1134.48 5.12 4.01 4.01 0.00 0.00 12.33

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

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: Cll0 DATE: OCT1191

HEAD
ELEV(FT)

1134.50
1135.71
1136.34
1136.89
1137.39
1137.83
1138.24
1138.61
1138.96
1139.01
1139.62

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLOIJ(CFS)

o
16
31
47
63
79
94

110
126
128
157

I I I

FLOIJ
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

X FLOU
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



I
I
I CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
14:05:09 C111

FILE DATE
OCT1191

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

o
140
171

I
I
I
I
I
I
I
I
I
I
I

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------



CURRENT DATE
02-26-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
14:05:09 C111

CULVERT INVERT DATA

FILE DATE
OCT1191

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1137.50
255.00

1136.00
1.00
0.0059

255.00

BARREL SHAPE: CIRCULAR 4.50 FT IN DIAMETER
BARREL MATERIAL:
WITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE WITH HEADWALL
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH eFT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

II I

10.00
5.0
0.020
0.035

1137.00
1137.00



I
I
I
I
I
I

3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-26-19 14:05:09 C111 OCT1191

UNIFORM FL~ RATING CURVE FOR D~STREAM CHANNEL

FLO\J ~.S.E. FROUOE VEL. SHEAR
(CFS) (FT) NO. (FPS) (PSF)

0.00 1137.00 0.000 0.00 0.00
17.10 1137.45 0.000 3.13 0.56
34.20 1137.66 0.000 3.90 0.82
51.30 1137.82 0.000 4.42 1.03
68.40 1137.96 0.000 4.81 1.20
85.50 1138.08 0.000 5.14 1.35

102.60 1138.19 0.000 5.41 1.48
119.70 1138.29 0.000 5.66 1.61
136.80 1138.38 0.000 5.87 1.n
140.00 1138.40 0.000 5.91 1.74
171.00 1138.54 0.000 6.25 1.93

SELECTED OVERTOPPING CREST

I
I
I
I
I
I
I
I
I
I
I
I

ROAD~AY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROAD~AY ELEVATIOIl PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED

160.00

100.00
1149.00



CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
14:05:09 C111

FILE DATE
OCT1191

4

-----------_._._---------------------------------------------------------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: C111 DATE: OCT1191
-----------_._._-------.----------------------------.--------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1137.50 0 0 0 0 0 0 0 0 0
1138.98 17 17 0 0 0 0 0 0 2
1139.83 34 34 0 0 0 0 0 0 2
1140.51 51 51 0 0 0 0 0 0 2
1141.09 68 68 0 0 0 0 0 0 2
1141.63 86 86 0 0 0 0 0 0 2
1142.18 103 103 0 0 0 0 0 0 2
1142.78 120 120 0 0 0 0 0 0 2
1143.45 137 137 0 0 0 0 0 0 2
1143.58 140 140 0 0 0 0 0 0 2
1145.06 171 171 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT # 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q HIJE T\lE ICH OCH CCE FCE TCE VO
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

0 1137.50 1137.00 0.00 -0.50 -0.50 1137.50 0.00 0.00
17 1138.98 1137.45 1.48 0.39 0.39 0.00 0.00 3.86
34 1139.83 1137.66 2.33 1.11 1.11 0.00 0.00 6.41
51 1140.51 1137.82 3.01 1.78 1.78 0.00 0.00 8.50
68 1141.09 1137.96 3.59 2.37 2.37 0.00 0.00 9.58
86 1141.63 1138.08 4.13 2.91 2.91 0.00 0.00 10.41

103 1142.18 1138.19 4.68 3.45 3.45 0.00 0.00 10.75
120 1142.78 1138.29 5.28 3.98 3.98 0.00 0.00 11.23
137 1143.45 1138.38 5.95 4.52 4.52 0.00 0.00 11.47
140 1143.58 1138.40 6.08 4.62 4.62 0.00 0.00 11.41
171 1145.06 1138.54 7.56 7.07 7.07 0.00 0.00 12.04

---------------------------------------------------------.--------_._---------.

--------------------------------------------_._--------------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C111 DATE: OCT1191

HEAD
ELEV( FT)

1137.50
1138.98
1139.83
1140.51
1141.09
1141.63
1142.18
1142.78
1143.45
1143.58
1145.06

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLOW(CFS)

o
17
34
51
68
86

103
120
137
140
171

II I

FLOW
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

417

X FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
14:22:16 C112

FILE DATE
OCT1191

I PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I

MINUMUM DISCHARG~ (CfS)
DESIGN DISCHARGE CCFS)
MAXIMUM DISCHARGE (CFS)

zooo
3116
3685

I
I
I
I
I
I
I
I
I
I
I

-------------------------------------------------------------------------------
ICI A - SITE DATA I B - CULVERT SHAPE, MATERIAL, INLET I
I~I---~~~;~---~~~;~---~~~;;~I-~~;;;~~----~;~~----;~~;----~~~~-----~~~;~----I

Iv ELEV. ELEV. LENGTH I SHAPE N TYPE I
# CFT) CFT) CFT) MATERIAL CFT) CFT)

---------------------------1-----------------------------------------------
1 1141.50 1140.00 230.00 9 - RCB 10.00 6.00 .013 CONVENTIONAL
2
3

Ii-----------_._._--------------_._._--------------------------------------------



CURRENT DATE
02-26-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
14:22:16 C112

CULVERT INVERT DATA

FILE DATE
OCT1191

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1141.50
230.00

1140.00
9.00
0.0065

230.00

BARREL SHAPE: 10.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
~ITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND ~ALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM ~IDTH (FT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

II I

100.00
5.0
0.020
0.035

1140.00
1140.00



I
I
I
I
I
I
I

3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-26-19 14:22:16 C112 OCT1191

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW ~.S.E. FROUDE VEL. SHEAR
(CFS) (FT) NO. (FPS) (PSF)
2000.00 1142.02 0.000 9.02 2.52
2168.50 1142.11 0.000 9.28 2.64
2337.00 1142.21 0.000 9.53 2.76
2505.50 1142.30 0.000 9.n 2.87
2674.00 1142.39 0.000 10.00 2.98
2842.50 1142.48 0.000 10.22 3.09
3011.00 1142.56 0.000 10.43 3.19
3116.00 1142.61 0.000 10.55 3.26
3348.00 1142.72 0.000 10.82 3.40
3516.50 1142.80 0.000 11.01 3.50
3685.00 1142.88 0.000 11.19 3.59

SELECTED OVERTOPPING CREST

I
I
I
I
I
I
I
I
I
I
I
I

ROAD~AY SURFACE:

EMBANKMENT TOP ~IDTH (FT):

CONSTANT ROAD~AY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED

160.00

100.00
1152.00



CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
14:22:16 C112

FILE DATE
OCT1191

4

-------------------------------------------------------------------------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: C112 DATE: OCT1191
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1145.32 2000 2000 0 0 0 0 0 0 2
1145.53 2169 2169 0 0 0 0 0 0 2
1145.74 2337 2337 0 0 0 0 0 0 2
1145.94 2506 2506 0 0 0 0 0 0 2
1146.14 2674 2674 0 0 0 0 0 0 2
1146.34 2843 2843 0 0 0 0 0 0 2
1146.53 3011 3011 0 0 0 0 0 0 2
1146.65 3116 3116 0 0 0 0 0 0 2
1146.91 3348 3348 0 0 0 0 0 0 2
1147.11 3517 3517 0 0 0 0 0 0 2
1147.30 3685 3685 0 0 0 0 0 0 2

._-------------------------------------_.--------------------------------------

CULVERT II 1 PERFORMANCE CURVE
FOR 9 BARREL(S)

Q HIJE TWE ICH OCH CCE FCE TCE VO
Ccfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

2000 1145.32 1142.02 3.82 2.n 2.n 0.00 0.00 11.03
2169 1145.53 1142.11 4.03 2.96 2.96 0.00 0.00 11.40
2337 1145.74 1142.21 4.24 3.18 3.18 0.00 0.00 11.76
2506 1145.94 1142.30 4.44 3.41 3.41 0.00 0.00 12.11
2674 1146.14 1142.39 4.64 3.62 3.62 0.00 0.00 12.31
2843 1146.34 1142.48 4.84 3.84 3.84 0.00 0.00 12.53
3011 1146.53 1142.56 5.03 4.05 4.05 0.00 0.00 12.76
3116 1146.65 1142.61 5.15 4.17 4.17 0.00 0.00 12.90
3348 1146.91 1142.n 5.41 4.45 4.45 0.00 0.00 13.22
3517 1147.11 1142.80 5.61 4.65 4.65 0.00 0.00 13.37
3685 1147.30 1142.88 5.80 4.84 4.84 0.00 0.00 13.52

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

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C112 DATE: OCT1191

HEAD
ELEV(FT)

1145.32
1145.53
1145.74
1145.94
1146.14
1146.34
1146.53
1146.65
1146.91
1147.11
1147.30

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

II

TOTAL
FLOW(CFS)

2000
2169
2337
2506
2674
2843
3011
3116
3348
3517
3685

'SOl

FLOW
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

X FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
15:18:04 C113

FILE DATE
OCT1191

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

500
~7

~

I
I
I
I
I
I
I
I
I
I
I

ICI A - SITE DATA B - CULVERT SHAPE, MATERIAL, INLET I

IUI--------------------------- -----------------------------------------------
L INLET OUTLET CULVERT BARRELS SPAN RISE MANN. INLET

IVI ELEV. ELEV. LENGTH SHAPE N TYPE
# (FT) (FT) (FT) MATERIAL (FT) (FT)

111-~~;~~;~--~~;~~~~---~~~~~~-1-~-:-;~;------~~~~~----~~~~--~~~;--~~~~~;~~~~I

I~I I I
1;1 I I161



CURRENT DATE
02-26-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
15:18:04 C113

CULVERT INVERT DATA

FILE DATE
OCT1191

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1152.50
210.00

1151.00
2.00
0.0071

210.00

BARREL SHAPE: 10.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
UITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND UALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

DOUNSTREAM CHANNEL CROSS-SECTION

BOTTOM UIDTH (FT)
SIDE SLOPE H/V _: 1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

II

20.00
5.0
0.012
0.035

1151.00
1151.00



I
I 3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-26-19 15:18:04 C113 OCT1191

I UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR

I (CFS) (FT) NO. (FPS) (PSF)
500.00 1153.37 0.000 6.64 1.77
538.20 1153.46 0.000 6.78 1.84
576.40 1153.55 0.000 6.92 1.91

I
614.60 1153.63 0.000 7.04 1.97
652.80 1153.71 0.000 7.16 2.03
691.00 1153.79 0.000 7.28 2.09
729.20 1153.87 0.000 7.39 2.15
747.00 1153.91 0.000 7.44 2.18

I 805.60 1154.02 0.000 7.60 2.26
843.80 1154.09 0.000 7.69 2.32
882.00 1154.16 0.000 7.79 2.37

I SELECTED OVERTOPPING CREST

ROADWAY SURFACE: PAVED

I EMBANKMENT TOP WIDTH (FT): 160.00

CONSTANT ROADWAY ELEVATION PROFILE

I CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 1163.00

I
I
I
I
I
I
I
I
I
I

5"04-



CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
15:18:04 C113

FILE DATE
OCT1191

4

------------------------------------_._.-----------_.---------.----------------
SUMMARY OF CULVERT FL~ (CFS) FILE: C113 DATE: OCT1191
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1156.63 500 500 0 0 0 0 0 0 2
1156.84 538 538 0 0 0 0 0 0 2
1157.05 576 576 0 0 0 0 0 0 2
1157.25 615 615 0 0 0 0 0 0 2
1157.45 653 653 0 0 0 0 0 0 2
1157.64 691 691 0 0 0 a 0 a 2
1157.84 n9 n9 0 0 0 a 0 a 2
1157.93 747 747 0 0 0 a 0 0 2
1158.23 806 806 0 0 0 0 0 0 2
1158.42 844 844 0 0 0 a 0 0 2
1158.62 882 882 0 0 0 0 0 0 2

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

CULVERT fI 1 PERFORMANCE CURVE
FOR 2 BARREL(S)

Q HIJE T~ ICH OCH CCE FCE TCE VO
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

500 1156.63 1153.37 4.13 3.07 3.07 0.00 0.00 10.57
538 1156.84 1153.46 4.34 3.30 3.30 0.00 0.00 10.95
576 1157.05 1153.55 4.55 3.52 3.52 0.00 0.00 11.32
615 1157.25 1153.63 4.75 3.74 3.74 0.00 0.00 11.68
653 1157.45 1153.71 4.95 3.95 3.95 0.00 0.00 12.02
691 1157.64 1153.79 5.14 4.17 4.17 0.00 0.00 12.36
729 1157.84 1153.87 5.34 4.37 4.37 0.00 0.00 12.69
747 1157.93 1153.91 5.43 4.47 4.47 0.00 0.00 12.84
806 1158.23 1154.02 5.73 4.78 4.78 0.00 0.00 13.33
844 1158.42 1154.09 5.92 4.97 4.97 0.00 0.00 13.64
882 1158.62 1154.16 6.12 5.17 5.17 0.00 0.00 13.94

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

-------------------------------------------------------------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C113 DATE: OCT1191

HEAD
ELEV(FT)

1156.63
1156.84
1157.05
1157.25
1157.45
1157.64
1157.84
1157.93
1158.23
1158.42
1158.62

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLOIl(CFS)

500
538
576
615
653
691
n9
747
806
844
882

II I

FLOW
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

505

X FLOIl
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

II



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
16:07:23 C114

FILE DATE
OCT1191

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

1000
1493
1763

I
I
I
I
I
I
I
I
I
I
I

----------------------------------------_._._----------------------------------

-----------------------------------_ ...._--------------------------------------



CURRENT DATE
02-26-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
16:07:23 C114

CULVERT INVERT DATA

FILE DATE
OCT1191

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1155.50
210.00

1155.00
4.00
0.0024

210.00

BARREL SHAPE: 10.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
WITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

II

40.00
5.0
0.014
0.035

1155.00
1155.00

~{)7



I
I
I
I
I
I
I

3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-26-19 16:07:23 C114 OCT1191

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW ~.S.E. FROUDE VEL. SHEAR
(CFS) (FT) NO. (FPS) (PSF)
1000.00 1157.44 0.000 7.87 2.13
1076.30 1157.54 0.000 8.05 2.22
1152.60 1157.63 0.000 8.23 2.30
1228.90 1157.73 0.000 8.39 2.38
1305.20 1157.82 0.000 8.55 2.46
1381.50 1157.91 0.000 8.70 2.54
1457.80 1158.00 0.000 8.85 2.62
1493.00 1158.04 0.000 8.91 2.65
1610.40 1158.16 0.000 9.12 2.76
1686.70 1158.24 0.000 9.25 2.83
1763.00 1158.32 0.000 9.37 2.90

SELECTED OVERTOPPING CREST

I
I
I
I
I
I
I
I
I
I
I
I

ROADWAY SURFACE:

EMBANKMENT TOP ~IDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED

160.00

100.00
1168.00

s08



4

CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
16:07:23 C114

FILE DATE
OCT1191

-------------------------------------------------------------------------------
SUMMARY OF CULVERT FLC7JS (CFS) FILE: C114 DATE: OCT1191
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1160.02 1000 1000 0 0 0 0 0 0 2
1160.24 1076 1076 0 0 0 0 0 0 2
1160.46 1153 1153 0 0 0 0 0 0 2
1160.68 1229 1229 0 0 0 0 0 0 2
1160.89 1305 1305 0 0 0 0 0 0 2
1161.10 1382 1382 0 0 0 0 0 0 2
1161.30 1458 1458 0 0 0 0 0 0 2
1161.40 1493 1493 0 0 0 0 0 0 2
1161.70 1610 1610 0 0 0 0 0 0 2
1161.89 1687 1687 0 0 0 0 0 0 2
1162.08 1763 1763 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

TCE VO
(ft) (fps)

0.00 9.28
0.00 9.51
0.00 9.73
0.00 9.94
0.00 10.14
0.00 10.34
0.00 10.53
0.00 10.61
0.00 10.88
0.00 11.05
0.00 11.21

FCE
(ft)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

PERFORMANCE CURVE
4 BARREL(S)

OCH CCE
(ft) (ft)

4.52 4.52
4.74 4.74
4.96 4.96
5.18 5.18
5.39 5.39
5.60 5.60
5.80 5.80
5.90 5.90
6.20 6.20
6.39 6.39
6.58 6.58

CULVERT tI 1
FOR

ICH
(ft)

4.15
4.36
4.56
4.76
4.96
5.16
5.35
5.44
5.74
5.94
6.13

TWE
(ft)

1157.44
1157.54
1157.63
1157.73
1157.82
1157.91
1158.00
1158.04
1158.16
1158.24
1158.32

HWE
(ft)

1160.02
1160.24
1160.46
1160.68
1160.89
1161.10
1161.30
1161.40
1161.70
1161.89
1162.08

Q

(cfs)

1000
1076
1153
1229
1305
1382
1458
1493
1610
1687
1763

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C114 DATE: OCT1191

HEAD
ELEV( FT)

1160.02
1160.24
1160.46
1160.68
1160.89
1161. 10
1161.30
1161.40
1161.70
1161.89
1162.08

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLO'oI(CFS)

1000
1076
1153
1229
1305
1382
1458
1493
1610
1687
1763

FLC7J
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

X FLO'oI
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

II



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-26-19

CURRENT TIME FILE NAME
17:20:27 CllS

FILE DATE
OCT1091

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

800
1043
1238

I
I
I
I
I
I
I
I
I
I
I

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

SID



CURRENT DATE
02-26-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
17:20:27 C115

CULVERT INVERT OATA

FILE DATE
OCT1091

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1173.50
270.00

1173.00
1.00
0.0019

270.00

BARREL SHAPE: 16.00 FT X 14.00 FT BOX
BARREL MATERIAL: CONCRETE
WITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EOGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT)
SIDE SLOPE H/V :1
CHANNEL SLOPE V/H-(FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

I I

16.00
3.0
0.020
0.025

1173.00
1173.00

5//



I
I 3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-26-19 17:20:27 C115 OCT1091

I UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FRo.J>E VEL. SHEAR

I (CFS) (FT) NO. (fPS) (PSF)
800.00 1175.60 0.000 12.93 3.24
843.80 1175.67 0.000 13.13 3.34
887.60 1175.75 0.000 13.33 3.43

I
931.40 1175.82 0.000 13.51 3.52
975.20 1175.89 0.000 13.69 3.60

1019.00 1175.96 0.000 13.87 3.69
1043.00 1175.99 0.000 13.96 3.73
1106.60 1176.09 0.000 14.20 3.85

I 1150.40 1176.15 0.000 14.36 3.93
1194.20 1176.21 0.000 14.51 4.01
1238.00 1176.27 0.000 14.66 4.08

I SELECTED OVERTOPPING CREST

ROADYAY SURFACE: PAVED

I EMBANKMENT TOP WIDTH (FT): 160.00

CONSTANT ROADWAY ELEVATION PROFILE

I CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 1192.00

I
I
I
I
I
I
I
I
I
I

:3/'2-



CURRENT DATE
02-26·19

CURRENT TIME FILE NAME
17:20:27 C115

FILE DATE
OCT1091

4

-------------------------------------------------------------------------------
SUMMARY OF CULVERT FL~ (CFS) FILE: C115 DATE: OCT1091
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1180.66 800 800 0 0 0 0 0 0 2
1180.92 844 844 0 0 0 0 0 0 2
1181.17 888 888 0 0 0 0 0 0 2
1181.42 931 931 0 0 0 0 0 0 2
1181.67 975 975 0 0 0 0 0 0 2
1181.91 1019 1019 0 0 0 0 0 0 2
1182.05 1043 1043 0 0 0 0 0 0 2
1182.39 1107 1107 0 0 0 0 0 0 2
1182.62 1150 1150 0 0 0 0 0 0 2
1182.85 1194 1194 0 0 0 0 0 0 2
1183.08 1238 1238 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT #I 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q HWE TWE ICH OCH CCE FCE TCE VO
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

800 1180.66 1175.60 6.53 7.16 7.16 0.00 0.00 11.70
844 1180.92 1175.67 6.78 7.42 7.42 0.00 0.00 11.90
888 1181.17 1175.75 7.02 7.67 7.67 0.00 0.00 12.11
931 1181.42 1175.82 7.26 7.92 7.92 0.00 0.00 12.30
975 1181.67 1175.89 7.49 8.17 8.17 0.00 0.00 12.49

1019 1181.91 1175.96 7.n 8.41 8.41 0.00 0.00 12.68
1043 1182.05 1175.99 7.84 8.55 8.55 0.00 0.00 12.78
1107 1182.39 1176.09 8.16 8.89 8.89 0.00 0.00 13.03
1150 1182.62 1176.15 8.38 9.12 9.12 0.00 0.00 13.20
1194 1182.85 1176.21 8.59 9.35 9.35 0.00 0.00 13.37
1238 1183.08 1176.27 8.80 9.58 9.58 0.00 0.00 13.53

-------------------------------------------------------------------------------

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C115 DATE: OCT1091

HEAD
ElEV(FT)

1180.66
1180.92
1181.17
1181.42
1181.67
1181.91
1182.05
1182.39
1182.62
1182.85
1183.08

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLOW(CFS)

800
844
888
931
975

1019
1043
1107
1150
1194
1238

II I

FLOW
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

5/3

X FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
09:49:34 C116

FILE DATE
OCT1091

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

1500
1763
2087

I
I
I
I
I
I
I
I
I
I



CURRENT DATE
02-27-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
09:49:34 C116

CULVERT INVERT DATA

FILE DATE
OCT1091

2

INLET STATION eFT)
INLET ELEVATION eFT)
OUTLET STATION eFT)
OUTLET ELEVATION eFT)
NUMBER OF BARRELS
SLOPE eV-FT/H-FT)
CULVERT LENGTH ALONG SLOPE eFT)

0.00
1175.50
230.00

1175.00
5.00
0.0022

230.00

BARREL SHAPE: 10.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
WITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH eFT)
SIDE SLOPE H/V :1
CHANNEL SLOPE V/H-(FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION eFT)
CULVERT OUTLET INVERT ELEVATION AT

T I I

50.00
5.0
0.030
0.035

1175.00
1175.00



I
I 3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-27-19 09:49:34 C116 OCT1091

I UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROWE VEL. SHEAR

I (CFS) (FT) NO. (FPS) (PSF)
1500.00 1177.21 0.000 11.12 4.14
1558.70 1177.26 0.000 11.26 4.23
1617.40 1177.31 0.000 11.40 4.32

I
1676.10 1177.35 0.000 11.53 4.40
1734.80 1177.40 0.000 11.67 4.49
1763.00 1177.42 0.000 11.73 4.53
1852.20 1177.49 0.000 11.92 4.66
1910.90 1177.53 0.000 12.04 4.74

I
1969.60 1177.58 0.000 12.16 4.82
2028.30 1177.62 0.000 12.27 4.90
2087.00 1177.66 0.000 12.38 4.98

I SELECTED OVERTOPPING CREST

ROADWAY SURFACE: PAVED

I EMBANKMENT TOP WIDTH (FT): 160.00

CONSTANT ROADWAY ELEVATION PROFILE

I CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 1195.00

I
I
I
I
I
I
I
I
I
I

.!?/Ut



CURRENT DATE
02-27-19

CURRENT TINE FILE NAME
09:49:34 C116

FILE DATE
OCT1091

4

-------------------------------------------------------------------------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: C116 DATE: OCT1091
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER

1180.59 1500 1500 0 0 0 0 0 0 2
1180.73 1559 1559 0 0 0 0 0 0 2
1180.86 1617 1617 0 0 0 0 0 0 2
1180.98 1676 1676 0 0 0 0 0 0 2
1181.11 1735 1735 0 0 0 0 0 0 2
1181.17 1763 1763 0 0 0 0 0 0 2
1181.36 1852 1852 0 0 0 0 0 0 2
1181.48 1911 1911 0 0 0 0 0 0 2
1181.61 1970 1970 0 0 0 0 0 0 2
1181. 73 2028 2028 0 0 0 0 0 0 2
1181.85 2087 2087 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT II 1 PERFORMANCE CURVE
FOR 5 BARREL(S)

Q HIlE TWE ICH OCH CCE FCE TCE VO
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

1500 1180.59 1177.21 4.69 5.09 5.09 0.00 0.00 9.86
1559 1180.73 1177.26 4.81 5.23 5.23 0.00 0.00 9.99
1617 1180.86 1177.31 4.93 5.36 5.36 0.00 0.00 10.12
1676 1180.98 1177.35 5.05 5.48 5.48 0.00 0.00 10.24
1735 1181.11 1177.40 5.17 5.61 5.61 0.00 0.00 10.35
1763 1181.17 1177.42 5.23 5.67 5.67 0.00 0.00 10.41
1852 1181.36 1177.49 5.41 5.86 5.86 0.00 0.00 10.58
1911 1181.48 1177.53 5.53 5.98 5.98 0.00 0.00 10.69
1970 1181.61 1177.58 5.65 6.11 6.11 0.00 0.00 10.80
2028 1181.73 1177.62 5.77 6.23 6.23 0.00 0.00 10.91
2087 1181.85 1177.66 5.89 6.35 6.35 0.00 0.00 11.01

-------------------------------------------------------------------------------

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C116 DATE: OCT1091

HEAD
ELEV( FT)

1180.59
1180.73
1180.86
1180.98
1181.11
1181.17
1181.36
1181.48
1181.61
1181. 73
1181.85

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

I I I

TOTAL
FLOW(CFS)

1500
1559
1617
1676
1735
1763
1852
1911
1970
2028
2087

FLOW
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

5/7

X FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
11:15:34 C117

FILE DATE
OCT 1091

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

100
140
1~

I
I
I
I
I
I
I
I
I
I



CURRENT DATE
02-27-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
11:15:34 C117

CULVERT INVERT DATA

FILE DATE
OCT1091

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1089.50
290.00

1089.00
1.00
0.0017

290.00

BARREL SHAPE: CIRCULAR 6.00 FT IN DIAMETER
BARREL MATERIAL:
~ITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE WITH HEADWALL
INLET DEPRESSION: NONE

CONSTANT WATER SURFACE ELEVATION
1088.50

SELECTED OVERTOPPING CREST

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROAD~AY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

II

PAVED

160.00

100.00
1115.00



I
I
I
I
I
I
I

3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-27-19 11:15:34 C117 OCT1091

-------------------------------------------------------------------------------
SUMMARY OF CULVERT FL~ (CFS) FILE: C117 DATE: OCT1091
-------------------------------------------------------------------------------
HEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1093.67 100 100 0 0 0 0 0 0 2
1093.81 106 106 0 0 0 0 0 0 2
1093.94 112 112 0 0 0 0 0 0 2
1094.08 118 118 0 0 0 0 0 0 2
1094.21 124 124 0 0 0 0 0 0 2
1094.34 130 130 0 0 0 0 0 0 2
1094.48 136 136 0 0 0 0 0 0 2
1094.56 140 140 0 0 0 0 0 0 2
1094.73 148 148 0 0 0 0 0 0 2
1094.86 154 154 0 0 0 0 0 0 2
1094.98 160 160 0 0 0 0 0 0 2

--_.----------------------------_ .._-----------------------.-------------------

TCE VO
(ft) (tps)

0.00 8.23
0.00 8.38
0.00 8.53
0.00 8.67
0.00 8.79
0.00 8.94
0.00 9.09
0.00 9.18
0.00 9.35
0.00 9.48
0.00 9.59

FCE
(ft)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

PERFORMANCE CURVE
1 BARREL(S)

OCH CCE
(ft) (ft)

4.17 4.17
4.31 4.31
4.44 4.44
4.58 4.58
4.71 4.71
4.84 4.84
4.98 4.98
5.06 5.06
5.23 5.23
5.36 5.36
5.48 5.48

CULVERT # 1
FOR

ICH
(ft)

3.89
4.04
4.17
4.31
4.44
4.57
4.70
4.78
4.95
5.08
5.20

TWE
(tt)

1088.50
1088.50
1088.50
1088.50
1088.50
1088.50
1088.50
1088.50
1088.50
1088.50
1088.50

HWE
(ft)

1093.67
1093.81
1093.94
1094.08
1094.21
1094.34
1094.48
1094.56
1094.73
1094.86
1094.98

Q
(cfs)

100
106
112
118
124
130
136
140
148
154
160I

I
I
I

I SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C117 DATE: OCT1091

I
I
I

HEAD
ELEV( FT)

1093.67
1093.81
1093.94
1094.08
1094.21
1094.34
1094.48
1094.56
1094.73
1094.86
1094.98

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0..00
0.00
0.00
0.00
0.00

TOTAL
FLOW(CFS)

100
106
112
118
124
130
136
140
148
154
160

FLOW
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

X FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

I
I
I
I



CULVERT ANALYSIS VERSION 2.0

CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
11:48:59 C118

FILE DATE
OCT1D91

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

MINUMUM DISCHARGE (CFS) 100
DESIGN DISCHARGE (CFS) 261
MAXIMUM DISCHARGE (CFS) 311

II



I
I
I

CURRENT DATE
02-27-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
11:48:59 C11a

FILE DATE
OCT1091

2

CULVERT INVERT DATA

BARREL SHAPE: 6.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
~ITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND UALL: SQUARE EDGE (30-75 DEC. FLARE)
INLET DEPRESSION: NONE

I
I
I
I

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1088.50
250.00

1088.00
3.00
0.0020

250.00

I
I

CONSTANT WATER SURFACE ELEVATION
1088.50

SELECTED OVERTOPPING CREST

I
I
I
I
I
I
I
I
I
I

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED

160.00

100.00
1117.00



CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
11:48:59 C118

FILE DATE
OCT1091

3

-------------------------------------------------------------------------------
SUMMARY OF CULVERT FLow.> (CFS) FILE: C118 DATE: OCT1091
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1090.16 100 100 0 0 0 0 0 0 2
1090.39 121 121 0 0 0 0 0 0 2
1090.60 142 142 0 0 0 0 0 0 2
1090.81 163 163 0 0 0 0 0 0 2
1091.00 184 184 0 0 0 0 0 0 2
1091.18 206 206 0 0 0 0 0 0 2
1091.36 227 227 0 0 0 0 0 0 2
1091.55 248 248 0 0 0 0 0 0 2
1091.66 261 261 0 0 0 0 0 0 2
1091.88 290 290 0 0 0 0 0 0 2
1092.04 311 311 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT # 1 PERFORMANCE CURVE
FOR 3 BARREL(S)

Q HWE TWE ICH OCH CCE FCE TCE VO
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

100 1090.16 1088.50 1.49 1.66 1.66 0.00 0.00 5.62
121 1090.39 1088.50 1.69 1.89 1.89 0.00 0.00 5.99
142 1090.60 1088.50 1.88 2.10 2.10 0.00 0.00 6.32
163 1090.81 1088.50 2.07 2.31 2.31 0.00 0.00 6.62
184 1091.00 1088.50 2.25 2.50 2.50 0.00 0.00 6.89
206 1091. 18 1088.50 2.43 2.68 2.68 0.00 0.00 7.15
227 1091.36 1088.50 2.60 2.86 2.86 0.00 0.00 7.39
248 1091.55 1088.50 2.76 3.05 3.05 0.00 0.00 7.61
261 1091.66 1088.50 2.86 3.16 3.16 0.00 0.00 7.74
290 1091.88 1088.50 3.08 3.38 3.38 0.00 0.00 8.02
311 1092.04 1088.50 3.23 3.54 3.54 0.00 0.00 8.21

-------------------------------------------------------------------------------

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C118 DATE: OCT1091

HEAD HEAD TOTAL FLOW X FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR

1090.16 0.00 100 0 0.00
1090.39 0.00 121 0 0.00
1090.60 0.00 142 0 0.00
1090.81 0.00 163 0 0.00
1091.00 0.00 184 0 0.00
1091.18 0.00 206 0 0.00
1091.36 0.00 227 0 0.00
1091.55 0.00 248 0 0.00
1091.66 0.00 261 0 0.00
1091.88 0.00 290 0 0.00
1092.04 0.00 311 0 0.00

!?Z3

II



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
12:05:57 C119

FILE DATE
OCT1091

I PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

100
229
281

I
I
I
I
I
I
I
I
I
I
I

I~I---;~~~~~~~~~~~~---~~~~;~I-;~;;~~~~~~;~~~=·~;~~~~~~~~~~~---;~~~~----I
IVI ELEV. ELEV. LENGTH SHAPE N TYPE I
# (FT) (FT) (FT) MATERIAL (FT) (FT)

I 1
--------------------------- ---------------------------_.---------.--------

1 1084.50 1084.00 250.00 2 - RCB 8.00 6.00 .013 CONVENTIONAL

I~I I
1;1 I
161 I



CURRENT DATE
02·27·19

CULVERT NUMBER:

CURRENT TIME FILE NAME
12:05:57 C119

CULVERT INVERT DATA

FILE DATE
OCT1091

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1084.50
250.00

1084.00
2.00
0.0020

250.00

BARREL SHAPE: 8.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
~ITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND ~ALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

CONSTANT ~ATER SURFACE ELEVATION
1088.50

SELECTED OVERTOPPING CREST

ROAD~AY SURFACE:

EMBANKMENT TOP ~IDTH (FT):

CONSTANT ROAD~AY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

II I

PAVED

160.00

100.00
1104.00



I
I
I

CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
12:05:57 C119

FILE DATE
OCT1091

3

I
I
I
I
I
I
I
I
I

-------------------------------------------------------------------------------
SUMMARY OF CULVERT FLOWS eCFS) FILE: C119 DATE: OCT 1091
-------------------------------------------------------------------------------
ELEV eFT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1088.56 100 100 0 0 0 0 0 0 2
1088.59 118 118 0 0 0 0 0 0 2
1088.62 136 136 0 0 0 0 0 0 2
1088.65 154 154 0 0 0 0 0 0 2
1088.69 1n 1n 0 0 0 0 0 0 2
1088.73 191 191 0 0 0 0 0 0 2
1088.77 209 209 0 0 0 0 0 0 2
1088.82 227 227 0 0 0 0 0 0 2
1088.82 229 229 0 0 0 0 0 0 1
1088.92 263 263 0 0 0 0 0 0 2
1088.97 281 281 0 0 0 0 0 0 2

----------------------------------_ ...-----_ ..---_._--------------_._._--------

CULVERT II 1 PERFORMANCE CURVE
FOR 2 BARRELeS)

Q H~ TWE ICH OCH CCE FCE TCE VO
ecfs) eft) eft) eft) eft) eft) eft) eft) efps)

100 1088.56 1088.50 1.61 4.06 4.06 0.00 0.00 1.39
118 1088.59 1088.50 1.80 4.09 4.09 0.00 0.00 1.64
136 1088.62 1088.50 1.98 4.12 4.12 0.00 0.00 1.89
154 1088.65 1088.50 2.16 4.15 4.15 0.00 0.00 2.14
172 1088.69 1088.50 2.33 4.19 4.19 0.00 0.00 2.39
191 1088.73 1088.50 2.50 4.23 4.23 0.00 0.00 2.65
209 1088.77 1088.50 2.66 4.27 4.27 0.00 0.00 2.90
227 1088.82 1088.50 2.82 4.32 4.32 0.00 0.00 3.15
229 1088.82 1088.50 2.84 4.32 4.32 0.00 0.00 3.18
263 1088.92 1088.50 3.12 4.42 4.42 0.00 0.00 3.65
281 1088.97 1088.50 3.27 4.47 4.47 0.00 0.00 3.90

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C119 DATE: OCT1091
------------------------------------------------------ ------------------~------

-------------------------------------------------------------------------------

I
I
I
I
I
I
I

HEAD
ELEve FT)

1088.56
1088.59
1088.62
1088.65
1088.69
1088.73
1088.77
1088.82
1088.82
1088.92
1088.97

HEAD
ERROReFT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00

TOTAL
FLOWeCFS)

100
118
136
154
1n
191
209
227
229
263
281

FLOW
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

X FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



CULVERT ANALYSIS VERSION 2.0

CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
12:22:34 C120

FILE DATEOCT1091

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

MINUMUM DISCHARGE (CFS) 0
DESIGN DISCHARGE (CFS) 48
MAXIMUM DISCHARGE (CFS) 60

ICI A - SITE DATA B - CULVERT SHAPE, MATERIAL, INLET

Iu --------------------------- -----------------------------------------------
L INLET OUTLET CULVERT BARRELS SPAN RISE MANN. INLET

Iv ELEV. ELEV. LENGTH SHAPE N TYPE
# (FT) (FT) (FT) MATERIAL (FT) (FT)

111-~~~~;~--~~~;~;~---~~;~~~- -~-:-;~;-------~~;~----~~;~--~~~~--~~~~~~~~~I

I~I
I~I
161

521

I I



I
I
I

CURRENT DATE
02-27-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
12:22:34 C120

FILE DATE
OCT1091

2

CULVERT INVERT DATA

BARREL SHAPE: CIRCULAR 2.50 FT IN DIAMETER
BARREL MATERIAL:
UITH A MANNING'S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE WITH HEADWAll
INLET DEPRESSION: NONE

I
I
I
I

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1086.50
245.00

1085.50
2.00
0.0043

245.00

I
I

CONSTANT WATER SURFACE ELEVATION
1088.50

SELECTED OVERTOPPING CREST

I
I
I
I
I
I
I
I
I
I

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED

160.00

100.00
1102.00



CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
12:22:34 C120

FILE DATE
OCT1091

3

~----------------------------------------------------- -------------------------

SUMMARY OF CULVERT FLOWS (CFS) FILE: C120 DATE: OCT1091
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1086.50 0 0 0 0 0 0 0 0 0
1088.64 6 6 0 0 0 0 0 0 2
1088.63 12 12 0 0 0 0 0 0 2
1088.74 18 18 0 0 0 0 0 0 2
1088.82 24 24 0 0 0 0 0 0 2
1089.00 30 30 0 0 0 0 0 0 2
1089.28 36 36 0 0 0 0 0 0 2
1089.03 42 42 0 0 0 0 0 0 2
1089.26 48 48 0 0 0 0 0 0 2
1089.55 54 54 0 0 0 0 0 0 2
1089.87 60 60 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT II 1 PERFORMANCE CURVE
FOR 2 BARREL(S)

Q HIJE TIJI: ICH OCH CCE FCE TCE VO
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

0 1088.50 1088.50 0.00 2.00 2.00 1086.50 0.00 0.00
6 1088.64 1088.50 0.70 2.14 2.14 0.00 0.00 0.61

12 1088.63 1088.50 1.09 2.13 2.13 0.00 0.00 1.22
18 1088.74 1088.50 1.41 2.24 2.24 0.00 0.00 1.83
24 1088.82 1088.50 1.69 2.32 2.32 0.00 0.00 2.44
30 1089.00 1088.50 1.94 2.50 2.50 0.00 0.00 3.06
36 1089.28 1088.50 2.17 2.78 2.78 0.00 0.00 3.67
42 1089.03 1088.50 2.40 2.53 2.53 0.00 0.00 3.67
48 1089.26 1088.50 2.63 2.76 2.76 0.00 0.00 3.67
54 1089.55 1088.50 2.89 3.05 3.05 0.00 0.00 3.67
60 1089.87 1088.50 3.16 3.37 3.37 0.00 0.00 3.67

-------------------------------------------------------------------------------

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C120 DATE: OCT1091

HEAD HEAD TOTAL FLOW X FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR

1086.50 0.00 0 0 0.00
1088.64 0.00 6 0 0.00
1088.63 0.00 12 0 0.00
1088.74 0.00 18 0 0.00
1088.82 0.00 24 0 0.00
1089.00 0.00 30 0 0.00
1089.28 0.00 36 0 0.00
1089.03 0.00 42 0 0.00
1089.26 0.00 48 0 0.00
1089.55 0.00 54 0 0.00
1089.87 0.00 60 0 0.00

II I



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
14:35:29 C121

FILE DATE
OCT1091

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

o
109
1~

I
I
I
I
I
I
I
I
I
I
I

-------------------------------------------------------------------------------
Ici A - SITE DATA B - CULVERT SHAPE, MATERIAL, INLET
U _e -----------------------------------------------

L INLET OUTLET CULVERT BARRELS SPAN RISE MANN. INLET
V ELEV. ELEV. LENGTH SHAPE N TYPE
# (FT) (FT) (FT) MATERIAL (FT) (FT)

111-~~~~~;~--~~~~~~---~~~~~~- -~-:e;~;-------~~~~----~~~~--~~~3--~~~~;~~~

I~I
I~I
161-------------------------------------------------------------------------------



CURRENT DATE
02-27-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
14:35:29 C121

CULVERT INVERT DATA

FILE DATE
OCT1091

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1087.50
220.00

1087.00
1.00
0.0023

220.00

BARREL SHAPE: 8.DO FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
~ITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

CONSTANT ~ATER SURFACE ELEVATION
1087.50

SELECTED OVERTOPPING CREST

ROAD~AY SURFACE:

EMBANKMENT TOP ~IDTH (FT):

CONSTANT ROAD~AY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

II I

PAVED

160.00

100.00
1102.00



I
I
I

CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
14:35:29 C121

FILE DATE
OCT1091

3

I
I
I
I
I
I
I
I
I

_.------------------------------------------~--------- -------------------------

SUMMARY OF CULVERT FLOWS (CFS) FILE: C121 DATE: OCT1091
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1087.50 0 0 0 0 0 0 0 0 0
1088.27 13 13 0 0 0 0 0 0 2
1088.68 27 27 0 0 0 0 0 0 2
1089.05 40 40 0 0 0 0 0 0 2
1089.38 54 54 0 0 0 0 0 0 2
1089.68 67 67 0 0 0 0 0 0 2
1089.96 80 80 0 0 0 0 0 0 2
1090.22 94 94 0 0 0 0 0 0 2
1090.48 107 107 0 0 0 0 0 0 2
1090.51 109 109 0 0 0 0 0 0 2
1090.95 134 134 0 0 0 0 0 0 2

----------------------_._------------------------------------------------------

CULVERT #I 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q HWE TWE ICH OCH CCE FCE TCE VO
(ds) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

0 1087.50 1087.50 0.00 0.00 0.00 1087.50 0.00 0.00
13 1088.27 1087.50 0.77 0.74 0.74 0.00 0.00 3.35
27 1088.68 1087.50 1.09 1.18 1.18 0.00 0.00 4.75
40 1089.05 1087.50 1.39 1.55 1.55 0.00 0.00 5.44
54 1089.38 1087.50 1.68 1.88 1.88 0.00 0.00 5.98
67 1089.68 1087.50 1.96 2.18 2.18 0.00 0.00 6.45
80 1089.96 1087.50 2.22 2.46 2.46 0.00 0.00 6.85
94 1090.22 1087.50 2.47 2.n 2.72 0.00 0.00 7.21

107 1090.48 1087.50 2.71 2.98 2.98 0.00 0.00 7.54
109 1090.51 1087.50 2.74 3.01 3.01 0.00 0.00 7.58
134 1090.95 1087.50 3.16 3.45 3.45 0.00 0.00 8.12

___________________________________________________________________ 0 ___________

-------------------------------------------------------------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C121 DATE: OCT1091
-------------------------------------------------------------------------------

----------------------------------------------------------------------------_.-

I
I
I
I
I
I
I

HEAD
ELEV(FT)

1087.50
1088.27
1088.68
1089.05
1089.38
1089.68
1089.96
1090.22
1090.48
1090.51
1090.95

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FL~(CFS)

o
13
27
40
54
67
80
94

107
109
134

FL~

ERROR(CFS)
o
o
o
o
o
o
o
o
o
o
o

" FL~
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



CULVERT ANALYSIS VERSION 2.0

CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
14:54:48 C122

FILE DATE
OCT0991

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

MINUMUM DISCHARGE (CFS) 0
DESIGN DISCHARGE (CFS) 110
MAXIMUM DISCHARGE (CFS) 133

II I



I
I
I

CURRENT DATE
02-27-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
14:54:48 C122

FILE DATE
OCT0991

2

CULVERT INVERT DATA

BARREL SHAPE: 8.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
WITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

I
I
I
I

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1088.50
220.00

1088.00
1.00
0.0023

220.00

I
I

CONSTANT WATER SURFACE ELEVATION
1088.50

SELECTED OVERTOPPING CREST

I
I
I
I
I
I
I
I
I
I

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED

160.00

100.00
1101.00



CURRENT DATE
02-27-19

CURRENT TIME FILE NAME
14:54:48 C122

FILE DATE
OCT0991

3

-------------_._---------------------------------------------------------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: C122 DATE: OCT0991
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1088.50 0 0 0 0 0 0 0 0 0
1089.26 13 13 0 0 0 0 0 0 2
1089.68 27 27 0 0 0 0 0 0 2
1090.04 40 40 0 0 0 0 0 0 2
1090.37 53 53 0 0 0 0 0 0 2
1090.67 67 67 0 0 0 0 0 0 2
1090.94 80 80 0 0 0 0 0 0 2
1091.21 93 93 0 0 0 0 0 0 2
1091.46 106 106 0 0 0 0 0 0 2
1091.53 110 110 0 0 0 0 0 0 2
1091.94 133 133 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT # 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q HIJE TIJE ICH OCH CCE FCE TCE VO
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

0 1088.50 1088.50 0.00 0.00 0.00 1088.50 0.00 0.00
13 1089.26 1088.50 0.76 0.74 0.74 0.00 0.00 3.33
27 1089.68 1088.50 1.08 1.18 1.18 0.00 0.00 4.74
40 1090.04 1088.50 1.38 1.54 1.54 0.00 0.00 5.42
53 1090.37 1088.50 1.67 1.87 1.87 0.00 0.00 5.97
67 1090.67 1088.50 1.95 2.17 2.17 0.00 0.00 6.43
80 1090.94 1088.50 2.21 2.44 2.44 0.00 0.00 6.83
93 1091.21 1088.50 2.46 2.71 2.71 0.00 0.00 7.19

106 1091.46 1088.50 2.70 2.96 2.96 0.00 0.00 7.52
110 1091.53 1088.50 2.76 3.03 3.03 0.00 0.00 7.61
133 1091.94 1088.50 3.15 3.44 3.44 0.00 0.00 8.10

-------------------------------------------------------------------------------

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C122 DATE: OCT0991

HEAD
ELEV(FT)

1088.50
1089.26
1089.68
1090.04
1090.37
1090.67
1090.94
1091.21
1091.46
1091.53
1091.94

HEAD
ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FL~(CFS)

o
13
27
40
53
67
80
93

106
110
133

II I

FL~

ERROR(CFS)
o
o
o
o
o
o
o
o
o
o
o

X FL~

ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-17-19

CURRENT TIME FILE NAME
13:23:25 C123

FILE DATE
OCT0991

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

1000
1339
1616

I
I
I
I
I
I
I
I
I
I
I

-------------------------------------------------------------------------------



CURRENT DATE
02-17-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
13:23:25 C123

CULVERT INVERT DATA

FILE DATE
OCT0991

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1089.50
300.00

1089.00
6.00
0.0017

300.00

BARREL SHAPE: 10.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
WITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

II

40.00
2.0
0.002
0.018

1085.42
1089.00



I
I 3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-17-19 13:23:25 C123 OCT0991

I UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

I
FLOW IJ.S.E. FROOOE VEL. SHEAR

(CFS) (FT) NO. (FPS) (PSF)
1000.00 1088.33 0.000 7.49 0.44
1061.60 1088.44 0.000 7.64 0.45
1123.20 1088.54 0.000 7.79 0.47

I
1184.80 1088.64 0.000 7.93 0.48
1246.40 1088.73 0.000 8.07 0.50
1308.00 1088.83 0.000 8.20 0.51
1339.00 1088.87 0.000 8.26 0.52
1431.20 1089.01 0.000 8.45 0.54

I 1492.80 1089.10 0.000 8.57 0.55
1554.40 1089.19 0.000 8.69 0.56
1616.00 1089.27 0.000 8.80 0.58

I SELECTED OVERTOPPING CREST

ROADWAY SURFACE: PAVED

I EMBANKMENT TOP WIDTH (FT) : 160.00

CONSTANT ROADWAY ELEVATION PROFILE

I CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 1100.00

I
I
I·
I
I
I
I
I
I
I

!?~f3



CURRENT DATE
02-17-19

CURRENT TIME FILE NAME
13:23:25 C123

FILE DATE
OCT0991

4

.-_.---------_.----------------------------------------------------------------
SUMMARY OF CULVERT FLOJS (CFS) FILE: C123 DATE: OCT0991
--.-------------------------_._.-------.---------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1092.96 1000 1000 0 0 0 0 0 0 2
1093.09 1062 1062 0 0 0 0 0 0 2
1093.23 1123 1123 0 0 0 0 0 0 2
1093.36 1185 1185 0 0 0 0 0 0 2
1093.49 1246 1246 0 0 0 0 0 0 2
1093.62 1308 1308 0 0 0 0 0 0 2
1093.70 1339 1339 0 0 0 0 0 0 2
1093.89 1431 1431 0 0 0 0 0 0 2
1094.01 1493 1493 0 0 0 0 0 0 2
1094.13 1554 1554 0 0 0 0 0 0 2
1094.25 1616 1616 0 0 0 0 0 0 2

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

CULVERT #I 1 PERFORMANCE CURVE
FOR 6 BARREL(S)

Q HWE TWE ICH OCH CCE FCE TCE VO
(ds) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

1000 1092.96 1088.33 3.15 3.46 3.46 0.00 0.00 8.11
1062 1093.09 1088.44 3.29 3.59 3.59 0.00 0.00 8.27
1123 1093.23 1088.54 3.41 3.73 3.73 0.00 0.00 8.43
1185 1093.36 1088.64 3.54 3.86 3.86 0.00 0.00 8.58
1246 1093.49 1088.73 3.66 3.99 3.99 0.00 0.00 8.73
1308 1093.62 1088.83 3.78 4.12 4.12 0.00 0.00 8.87
1339 1093.70 1088.87 3.84 4.20 4.20 0.00 0.00 8.94
1431 1093.89 1089.01 4.02 4.39 4.39 0.00 0.00 9.14
1493 1094.01 1089.10 4.14 4.51 4.51 0.00 0.00 9.27
1554 1094.13 1089.19 4.25 4.63 4.63 0.00 0.00 9.39
1616 1094.25 1089.27 4.36 4.75 4.75 0.00 0.00 9.52

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C123 DATE: OCT0991

HEAD
ELEV( FT)

1092.96
1093.09
1093.23
1093.36
1093.49
1093.62
1093.70
1093.89
1094.01
1094.13
1094.25

HEAD
ERROR ( FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

I I

TOTAL
FLOW(CFS)

1000
1062
1123
1185
1246
1308
1339
1431
1493
1554
1616

FLOW
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

X FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-18-19

CURRENT TIME FILE NAME
08:54:58 C124

FILE DATE
OCT0991

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

200
556
685

I
I
I
I
I
I
I
I
I
I
I

-------------------------------------------------------------------------------
ICI A - SITE DATA I B - CULVERT SHAPE, MATERIAL, INLET 1
IUI---------------------------I-----------------------------------------------1
1LI INLET OUTLET CULVERT BARRELS SPAN RISE MANN. INLET
IV1 ELEV. ELEV. LENGTH I SHAPE N TYPE I
1#\ (FT) (FT) (FT) MATERIAL (FT) (FT)
1 1---------------------------1-----------------------------------------------1
111 1102.00 1101.50 225.00 4 - RCB 10.00 6.00 .013 CONVENTIONAL

I~I I 1
14 1 I I
151 1
16 1 1 I

540



CURRENT DATE
02-16-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
06:54:56 C124

CULVERT INVERT DATA

FILE DATE
OCT0991

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1102.00
225.00

1101.50
4.00
0.0022

225.00

BARREL SHAPE: 10.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
WITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

I I I

40.00
10.0
0.020
0.035

1101.50
1101.50



I
I
I
I
I
I
I

3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-18-19 08:54:58 C124 OCT0991

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR
(CFS) eFT) NO. (FPS) (PSF)

200.00 1102.35 0.000 4.84 1.06
248.50 1102.46 0.000 5.20 1.20
297.00 1102.56 0.000 5.51 1.33
345.50 1102.66 0.000 5.78 1.45
394.00 1102.75 0.000 6.03 1.56
442.50 1102.83 0.000 6.25 1.66
491.00 1102.91 0.000 6.45 1.76
539.50 1102.98 0.000 6.64 1.85
556.00 1103.01 0.000 6.71 1.88
636.50 1103.12 0.000 6.99 2.02
685.00 1103.19 0.000 7.14 2.10

SELECTED OVERTOPPING CREST

I
I
I
I
I
I
I
I
I
I
I
I

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED

160.00

100.00
1111.00



CURRENT DATE
02-18-19

CURRENT TIME FILE NAME
08:54:58 C124

FILE DATE
OCT0991

4

-------------------------------------------------------------------------------
SUMMARY OF CULVERT FLOWS (CFS) FILE: C124 DATE: OCT0991
-------------------------------------------------------------------------------
HEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER

1103.54 200 200 0 0 0 0 0 0 2
1103.78 249 249 0 0 0 0 0 0 2
1104.01 297 297 0 0 0 0 0 0 2
1104.22 346 346 0 0 0 0 0 0 2
1104.43 394 394 0 0 0 0 0 0 2
1104.62 443 443 0 0 0 0 0 0 2
1104.81 491 491 0 0 0 0 0 0 2
1104.99 540 540 0 0 0 0 0 0 2
1105.05 556 556 0 0 0 0 0 0 2
1105.34 637 637 0 0 0 0 0 0 2
1105.51 685 685 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT # 1 PERFORMANCE CURVE
FOR 4 BARREL(S)

Q HWE TWE ICH OCH CCE FCE TCE VO
(ds) (tt) (ft) (ft) (ft) (ft) (tt) (ft) Ups)

200 1103.54 1102.35 1.39 1.54 1.54 0.00 0.00 5.43
249 1103.78 1102.46 1.60 1.78 1.78 0.00 0.00 5.84
297 1104.01 1102.56 1.80 2.01 2.01 0.00 0.00 6.19
346 1104.22 1102.66 2.00 2.22 2.22 0.00 0.00 6.51
394 1104.43 1102.75 2.19 2.43 2.43 0.00 0.00 6.81
443 1104.62 1102.83 2.37 2.62 2.62 0.00 0.00 7.07
491 1104.81 1102.91 2.55 2.81 2.81 0.00 0.00 7.32
540 1104.99 1102.98 2.72 2.99 2.99 0.00 0.00 7.56
556 1105.05 1103.01 2.78 3.05 3.05 0.00 0.00 7.63
637 1105.34 1103.12 3.05 3.34 3.34 0.00 0.00 7.98
685 1105.51 1103.19 3.21 3.51 3.51 0.00 0.00 8.18

-------.----.-._---------------------------------------------------------------

------------------------------------------------------------.---.--------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C124 DATE: OCT0991
-------------------------------------------------------------------------------

HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR

1103.54 0.00 200 0 0.00
1103.78 0.00 249 0 0.00
1104.01 0.00 297 0 0.00
1104.22 0.00 346 0 0.00
1104.43 0.00 394 0 0.00
1104.62 0.00 443 0 0.00
1104.81 0.00 491 0 0.00
1104.99 0.00 540 0 0.00
1105.05 0.00 556 0 0.00
1105.34 0.00 637 0 0.00
1105.51 0.00 685 0 0.00

II I



I
I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-18-19

CURRENT TIME FILE NAME
11:21:29 C125

FILE DATE
OCT0991

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

500
1014
1211

I
I
I
I
I
I
I
I
I
I
I



CURRENT DATE
02-18-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
11:21:29 C125

CULVERT INVERT DATA

FILE DATE
OCT0991

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1121.50
200.00

1121.00
4.00
0.0025

200.00

BARREL SHAPE: 10.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
WITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

I I I

40.00
10.0
0.020
0.035

1121.50
1121.50



I
I
I
I
I
I
I

3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-18-19 11:21:29 C125 OCT0991

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUOE VEL. SHEAR
(CFS) (FT> NO. (FPS) (PSF)

500.00 1122.92 0.000 6.49 1.77
571.10 1123.03 0.000 6.76 1.91
642.20 1123.13 0.000 7.01 2.03
713.30 1123.22 0.000 7.23 2.15
784.40 1123.31 0.000 7.44 2.26
855.50 1123.40 0.000 7.63 2.37
926.60 1123.48 0.000 7.82 2.47
997.70 1123.56 0.000 7.99 2.57

1014.00 1123.58 0.000 8.03 2.59
1139.90 1123.71 0.000 8.30 2.76
1211.00 1123.78 0.000 8.45 2.85

SELECTED OVERTOPPING CREST

I
I
I
I
I
I
I
I
I
I
I
I

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED

160.00

100.00
1128.00



CURRENT DATE
02-18-19

CURRENT TIME FILE NAME
11:21:29 C125

FILE DATE
OCT0991

4

-------------------------------------------------------------------------------
SUMMARY OF CULVERT FLOIJS (CFS) FILE: C125 DATE: OCT0991
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1124.35 500 500 0 0 0 0 0 0 2
1124.61 571 571 0 0 0 0 0 0 2
1124.87 642 642 0 0 0 0 0 0 2
1125.12 713 713 0 0 0 0 0 0 2
1125.35 784 784 0 0 0 0 0 0 2
1125.57 856 856 0 0 0 0 0 0 2
1125.79 927 927 0 0 0 0 0 0 2
1126.01 998 998 0 0 0 0 0 0 2
1126.06 1014 1014 0 0 0 0 0 0 2
1126.43 1140 1140 0 0 0 0 0 0 2
1126.63 1211 1211 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT # 1 PERFORMANCE CURVE
FOR 4 BARREL(S)

Q HIo/E TIo/E ICH OCH CCE FCE TCE VO
(ds) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (fps)

500 1124.35 1122.92 2.58 2.85 2.85 0.00 0.00 6.51
571 1124.61 1123.03 2.83 3.11 3.11 0.00 0.00 7.04
642 1124.87 1123.13 3.07 3.37 3.37 0.00 0.00 7.54
713 1125.12 1123.22 3.30 3.62 3.62 0.00 0.00 8.02
784 1125.35 1123.31 3.52 3.85 3.85 0.00 0.00 8.48
856 1125.57 1123.40 3.73 4.07 4.07 0.00 0.00 8.81
927 1125.79 1123.48 3.94 4.29 4.29 0.00 0.00 9.05
998 1126.01 1123.56 4.14 4.51 4.51 0.00 0.00 9.28

1014 1126.06 1123.58 4.19 4.56 4.56 0.00 0.00 9.33
1140 1126.43 1123.71 4.53 4.93 4.93 0.00 0.00 9.70
1211 1126.63 1123.78 4.71 5.13 5.13 0.00 0.00 9.89

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C125 DATE: OCT0991
--------------------------------------------------------------------------.---.

HEAD HEAD TOTAL FLO'oI % FLO'oI
ELEV(FT) ERROR(FT) FLO'oI(CFS) ERROR(CFS) ERROR

1124.35 0.00 500 0 0.00
1124.61 0.00 571 0 0.00
1124.87 0.00 642 0 0.00
1125.12 0.00 713 0 0.00
1125.35 0.00 784 0 0.00
1125.57 0.00 856 0 0.00
1125.79 0.00 927 0 0.00
1126.01 0.00 998 0 0.00
1126.06 0.00 1014 0 0.00
1126.43 0.00 1140 0 0.00
1126.63 0.00 1211 0 0.00

547
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I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-18-19

CURRENT TIME FILE NAME
14:04:36 C126

FILE DATE
OCT0991

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

1500
1922
2274

I
I
I
I
I
I
I
I
I
I
I

ICI A - SITE DATA I B - CULVERT SHAPE, MATERIAL, INLET I
I~I---~~~;~---~~~~~---~~~~~;~I-~~;;~~~----~~~~----;~~~----~~~~·----~~~~~----I
IVI ELEV. ELEV. LENGTH I SHAPE N TYPE I
1# (FT) (FT) (FT) MATERIAL (FT) (FT)
1 1---------------------------1-----------------------------------------------1
11 I 1131.00 1130.50 190.00 5 - RCB 10.00 6.00 .013 CONVENTIONAL

1
2

1 I I
13 1

1
4

1 I 1151
16 1 I I



CURRENT DATE
02-18-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
14:04:36 C126

CULVERT INVERT DATA

FILE DATE
OCT0991

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1131.00
190.00

1130.50
5.00
0.0026

190.00

BARREL SHAPE: 10.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
WITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EOGE ANO WALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

I I

40.00
10.0
0.020
0.035

1130.50
1130.50



I
I 3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-18-19 14:04:36 C126 OCT0991

I UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW \I.S.E. FROUDE VEL. SHEAR

I (CFS) (FT) NO. (FPS) (PSF)
1500.00 1133.56 0.000 6.95 3.82
15n.40 1133.64 0.000 7.05 3.91
1654.80 1133.71 0.000 7.14 4.01

I
1732.20 1133.79 0.000 7.23 4.10
1809.60 1133.86 0.000 7.32 4.19
1887.00 1133.93 0.000 7.40 4.28
1922.00 1133.96 0.000 7.44 4.32
2041.80 1134.07 0.000 7.57 4.45

I
2119.20 1134.13 0.000 7.65 4.53
2196.60 1134.20 0.000 7.72 4.61
2274.00 1134.26 0.000 7.79 4.69

I SELECTED OVERTOPPING CREST

ROADWAY SURFACE: PAVED

I EMBANKMENT TOP \lIDTH eFT) : 160.00

CONSTANT ROADWAY ELEVATION PROFILE

I CREST LENGTH eFT) 100.00
OVERTOPPING CREST ELEVATION eFT) 1140.00

I
I
I
I
I
I
I
I
I
I

550



CURRENT DATE
02-18-19

CURRENT TIME FILE NAME
14:04:36 C126

FILE DATE
OCT0991

4

._.---------------.------------------------------------------------------------
SUMMARY OF CULVERT FLO'JS (CFS) FILE: C126 DATE: OCT0991
------------------------------------.------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1136.10 1500 1500 0 0 0 0 0 0 2
1136.28 1577 1577 0 0 0 0 0 0 2
1136.45 1655 1655 0 0 0 0 0 0 2
1136.62 1732 1732 0 0 0 0 0 0 2
1136.79 1810 1810 0 0 0 0 0 0 2
1136.95 1887 1887 0 0 0 0 0 0 2
1137.03 1922 1922 0 0 0 0 0 0 2
1137.26 2042 2042 0 0 0 0 0 0 2
1137.42 2119 2119 0 0 0 0 0 0 2
1137.58 2197 2197 0 0 0 0 0 0 2
1137.73 2274 2274 0 0 0 0 0 0 2

-------------------------------------------------------------------------------

CULVERT # 1 PERFORMANCE CURVE
FOR 5 BARREL(S)

Q HWE TWE ICH OCH CCE FCE TCE VO
(cfs) (ft) (ft) eft) eft) eft) eft) eft) Ups)

1500 1136.10 1133.56 4.69 5.10 5.10 0.00 0.00 9.81
1577 1136.28 1133.64 4.85 5.28 5.28 0.00 0.00 10.03
1655 1136.45 1133.71 5.01 5.45 5.45 0.00 0.00 10.19
1732 1136.62 1133.79 5.17 5.62 5.62 0.00 0.00 10.35
1810 1136.79 1133.86 5.32 5.79 5.79 0.00 0.00 10.50
1887 1136.95 1133.93 5.48 5.95 5.95 0.00 0.00 10.65
1922 1137.03 1133.96 5.55 6.03 6.03 0.00 0.00 10.71
2042 1137.26 1134.07 5.80 6.26 6.26 0.00 0.00 10.93
2119 1137.42 1134.13 5.96 6.42 6.42 0.00 0.00 11.07
2197 1137.58 1134.20 6.12 6.58 6.58 0.00 0.00 11.20
2274 1137.73 1134.26 6.28 6.73 6.73 0.00 0.00 11.33

-------------------------------------------------------------------------------

----.--------------------------------------------------------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C126 DATE: OCT0991

HEAD HEAD TOTAL FLO'J % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR

1136.10 0.00 1500 0 0.00
1136.28 0.00 1577 0 0.00
1136.45 0.00 1655 0 0.00
1136.62 0.00 1732 0 0.00
1136.79 0.00 1810 0 0.00
1136.95 0.00 1887 0 0.00
1137.03 0.00 1922 0 0.00
1137.26 0.00 2042 0 0.00
1137.42 0.00 2119 0 0.00
1137.58 0.00 2197 0 0.00
1137.73 0.00 2274 0 0.00

~I

II T
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I
I

CULVERT ANALYSIS VERSION 2.0

I
I

CURRENT DATE
02-19-19

CURRENT TIME FILE NAME
07:29:29 C127

FILE DATE
OCT0991

PERFORMANCE CURVE DISCHARGE RANGE
OF FLOWS ANALYZED

I
I
I

MINUMUM DISCHARGE (CFS)
DESIGN DISCHARGE (CFS)
MAXIMUM DISCHARGE (CFS)

o
311
372

I
I
I
I
I
I
I
I
I
I
I

-------------------------------------------------------------------------------
ICI A - SITE DATA I B - CULVERT SHAPE, MATERIAL, INLET I
lul---------------------------I-----------------------------------------------1
ILl INLET OUTLET CULVERT I BARRELS SPAN RISE MANN. INLET

IVI ELEV. HEV. LENGTH I SHAPE N TYPE I
#1 (FT) (FT) (FT) MATERIAL (FT) (FT)

11 1-~~~~~5~--~~~~~~~---25~~~~-1-~-~-;~~-------~~~~----~~~~--~~~~--~~~~~~;~~~~~I

I~I 1 I
I~I I I
16 1 I I



CURRENT DATE
02-19-19

CULVERT NUMBER:

CURRENT TIME FILE NAME
07:29:29 C127

CULVERT INVERT DATA

FILE DATE
OCT0991

2

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

0.00
1144.50
250.00

1144.00
1.00
0.0020

250.00

BARREL SHAPE: 8.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE
WITH A MANNING'S N OF 0.013
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: SQUARE EDGE (30-75 DEG. FLARE)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)
CULVERT OUTLET INVERT ELEVATION AT

I I I

30.00
25.0
0.020
0.035

1144.00
1144.00



I
I 3

CURRENT DATE CURRENT TIME FILE NAME FILE DATE
02-19-19 07:29:29 C127 OCT0991

I UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE VEL. SHEAR

I (CFS) (FT) NO. (FPS) (PSF)
0.00 1144.00 0.000 0.00 0.00

37.20 1144.36 0.000 2.65 0.45
74.40 1144.53 0.000 3.28 0.66

I
111.60 1144.65 0.000 3.69 0.81
148.80 1144.76 0.000 4.01 0.95
186.00 1144.85 0.000 4.27 1.06
223.20 1144.93 0.000 4.49 1.16
260.40 1145.01 0.000 4.69 1.26

I 297.60 1145.08 0.000 4.87 1.34
311.00 1145.10 0.000 4.93 1.37
372.00 1145.20 0.000 5.17 1.50

I SELECTED OVERTOPPING CREST

ROADWAY SURFACE: PAVED

I EMBANKMENT TOP WIDTH (FT) : 160.00

CONSTANT ROADWAY ELEVATION PROFILE

I CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 1157.00

I
I
I
I
I
I
I
I
I
I 3'54-



CURRENT DATE
02-19-19

CURRENT TIME FILE NAME
07:29:29 C127

FILE DATE
OCT0991

4

._----.------------------------------------------------------------------------
SUMMARY OF CULVERT FLO'tlS (CFS) FILE: C127 DATE: OCT0991
-------------------------------------------------------------------------------
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1144.50 0 0 0 0 0 0 0 0 0
1145.97 37 37 0 0 0 0 0 0 2
1146.83 74 74 0 0 0 0 0 0 2
1147.56 112 112 0 0 0 0 0 0 2
1148.21 149 149 0 0 0 0 0 0 2
1148.80 186 186 0 0 0 0 0 0 2
1149.36 223 223 0 0 0 0 0 0 2
1149.90 260 260 0 0 0 0 0 0 2
1150.39 298 298 0 0 0 0 0 0 2
1150.56 311 311 0 0 0 0 0 0 2
1151.35 3n 372 0 0 0 0 0 0 2

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

CULVERT # 1 PERFORMANCE CURVE
FOR 1 BARREL(S)

Q HIIE TilE ICH OCH CCE FCE TCE VO
(ds) (ft) (ft) (ft) Cft) (ft) (ft) (ft) (fps)

0 1144.50 1144.00 0.00 -0.50 -0.50 1144.50 0.00 0.00
37 1145.97 1144.36 1.33 1.47 1.47 0.00 0.00 5.30
74 1146.83 1144.53 2.10 2.33 2.33 0.00 0.00 6.68

112 1147.56 1144.65 2.79 3.06 3.06 0.00 0.00 7.64
149 1148.21 1144.76 3.40 3.71 3.71 0.00 0.00 8.41
186 1148.80 1144.85 3.95 4.30 4.30 0.00 0.00 9.06
223 1149.36 1144.93 4.46 4.86 4.86 0.00 0.00 9.63
260 1149.90 1145.01 4.95 5.40 5.40 0.00 0.00 10.14
298 1150.39 1145.08 5.43 5.89 5.89 0.00 0.00 10.60
311 1150.56 1145.10 5.60 6.06 6.06 0.00 0.00 10.75
372 1151.35 1145.20 6.39 6.85 6.85 0.00 0.00 11.42

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

-------------------------------------------------------------------------------
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C127 DATE: OCT0991

HEAD
ELEV(FT)

1144.50
1145.97
1146.83
1147.56
1148.21
1148.80
1149.36
1149.90
1150.39
1150.56
1151.35

HEAD
ERRORCFT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

I I

TOTAL
FLOIICCFS)

o
37
74

112
149
186
223
260
298
311
3n

FLOII
ERROR(CFS)

o
o
o
o
o
o
o
o
o
o
o

% FLOII
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SEGMENT ill
CHANNEL DESIGN SHEETS



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Worksheet Name: c101a

Comment: 627+00 to 632+50

Solve For Depth

Given Input Data:

Bottom width •••••
Left Side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope....
Discharge•••.•...

Computed Results:

Depth .
Velocity•••••••.•
Flow Area ••••••••
Flow Top Width •.•
Wetted Perimeter.
critical Depth •••
critical Slope •••
Froude Number ••••

full flow

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0177 ft/ft

161.00 cfs

1.35 ft
11.18 fps
14.40 sf
13.39 ft
14.02 ft
1.96 ft
0.0045 ft/ft
1.90 (flow is Supercritical)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: c101b

Comment: 632+50 to 638+00

Solve For Depth

Given Input Data:

Bottom width •••••
Left Side Slope ••
Right Side Slope.
Manning's n •.•••.
Channel Slope •••.
Discharge ••••••••

Computed Results:

Depth•..•...•••••
Velocity•••••••••
Flow Area ••••••••
Flow Top width •••
Wetted Perimeter.
critical Depth••.
critical Slope ••.
Froude Number •..•

full flow

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0160 ft/ft

161. 00 cfs

1. 38 ft
10.79 fps
14.92 sf
13.54 ft
14.19 ft
1. 96 ft
0.0045 ft/ft
1.81 (flow is supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

I I T
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I

Worksheet Name: c102a

Comment: 638+00 to 642+40

Solve For Depth

Given Input Data:

Bottom width •••••
Left Side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope ••••
Discharge ••••••••

Computed Results:

Depth•..•..•..•..
Velocity•••••••••
Flow Area ••••••••
Flow Top Width •••
Wetted Perimeter.
critical Depth •••
critical Slope •••
Froude Number ••••

50% of flow

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0031 ft/ft

120.00 cfs

1.85 ft
5.55 fps

21. 60 sf
15.39 ft
16.26 ft
1. 65 ft
0.0047 ft/ft
0.83 (flow is Subcritical)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: c102b

Comment: 642+40 to 645+00

Solve For Depth

Given Input Data:

Bottom Width •••••
Left Side Slope ••
Right Side Slope.
Manning's n •.••••
Channel Slope ••••
Discharge ••••••••

Computed Results:

Depth •••.....••••
Velocity•••••••••
Flow Area ••••••••
Flow Top width •••
Wetted Perimeter.
Critical Depth••.
critical Slope •••
Froude Number ••••

50% of flow

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0030 ft/ft

120.00 cfs

1.86 ft
5.49 fps

21. 86 sf
15.45 ft
16.33 ft
1. 65 ft
0.0047 ft/ft
0.81 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

II I



Worksheet Name: c102c

Comment: 645+00 to 647+70 50% of flow

Solve For Depth

1.12 ft
10.46 fps
11. 47 sf
12.48 ft
13.01 ft
1. 65 ft
0.0047 ft/ft
1.92 (flow is Supercritical)

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0190 ft/ft

120.00 cfs

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Bottom width •••••
Left Side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope....
Discharge •.••••••

Depth.••..••.....
Velocity••.••••••
Flow Area ••••••••
Flow Top Width •••
Wetted Perimeter.
critical Depth •••
critical Slope •••
Froude Number ••••

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

Computed Results:

Given Input Data:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: c103

Comment: 647+90 to 653+35

Solve For Depth

Given Input Data:

Bottom Width ••.••
Left Side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope ••••
Discharge••••••••

Computed Results:

Depth .
Velocity•••••••••
Flow Area •.•.•.••
Flow Top width •••
Wetted Perimeter.
critical Depth •••
critical Slope •••
Froude Number ••••

full flow

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0030 ft/ft

111.00 cfs

1. 79 ft
5.37 fps

20.68 sf
15.15 ft
15.99 ft
1.58 ft
0.0047 ft/ft
0.81 (flow is subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

GP/
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: c104

Comment: 653+55 to 659+80

Solve For Depth

Given Input Data:

Bottom width .•.•.
Left Side Slope ..
Right Side Slope.
Manning's n .•...•
Channel Slope ...•
Discharge .......•

Computed Results:

Depth ..........•.
Velocity ....•..••
Flow Area ••••••••
Flow Top Width ..•
Wetted Perimeter.
critical Depth .••
critical Slope ...
Froude Number ...•

50% of flow

16.00 ft
2.01:1 (H:V)
2.01:1 (H:V)
0.018
0.0025 ft/ft

442.00 cfs

2.91 ft
6.95 fps

63.56 sf
27.69 ft
29.06 ft
2.56 ft
0.0039 ft/ft
0.81 (flow is Subcritical)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: c105

Comment: 660+00 to 663+00

Solve For Depth

Given Input Data:

Bottom width .....
Left Side Slope ..
Right Side Slope.
Manning's n ••....
Channel Slope•.•.
Discharge ....•••.

Computed Results:

Depth .
Velocity .
Flow Area .
Flow Top width .
Wetted Perimeter.
critical Depth .
critical Slope .
Froude Number .

50% of flow

14.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0028 ft/ft

442.00 cfs

3.00 ft
7.36 fps

60.02 sf
26.00 ft
27.42 ft

2.74 ft
0.0039 ft/ft
0.85 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

I
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Worksheet Name: c106

Comment: 663+85 to 665+60

Solve For Depth

Given Input Data:

Bottom Width•....
Left Side Slope .•
Right Side Slope.
Manning's n ••••••
Channel Slope....
Discharge •..•.•.•

Computed Results:

Depth .
Velocity .
Flow Area .....•.•
Flow Top width ...
Wetted Perimeter.
critical Depth ...
critical Slope .••
Froude Number ....

50% of flow

14.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0030 ftjft

221. 00 cfs

2.01 ft
6.12 fps

36.14 sf
22.02 ft
22.97 ft
1.81 ft
0.0044 ftjft
0.84 (flow is Subcritical)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: c107

Comment: 665+80 to 672+20

Solve For Depth

Given Input Data:

Bottom width .•...
Left Side Slope ..
Right side Slope.
Manning's n .
Channel Slope ...•
Discharge •.•..••.

Computed Results:

Depth .
Velocity••...•••.
Flow Area •.•.•...
Flow Top width ...
Wetted Perimeter.
critical Depth .
critical Slope .
Froude Number .

50% of flow

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0033 ft/ft

81. 00 cfs

1.47 ft
5.06 fps

16.02 sf
13.86 ft
14.55 ft
1. 31 ft
0.0049 ft/ft
0.83 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Wc;lterbury, ct 06708

II I



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: c108

Comment: 672+40 to 677+00

Solve For Depth

Given Input Data:

Bottom width ••••.
Left Side Slope ..
Right Side Slope.
Manning's n ••.•••
Channel Slope .
Discharge .

Computed Results:

Depth.......•.•..
Velocity ...••.•••
Flow Area ..••••••
Flow Top Width •.•
Wetted Perimeter.
Critical Depth •..
critical Slope .•.
Froude Number .•..

50% of flow

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0030 ftjft

90.00 cfs

1.59 ft
5.05 fps

17.84 sf
14.38 ft
15.13 ft
1.40 ft
0.0049 ftjft
0.80 (flow is Subcritical)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: c109

Comment: 677+20 to 683+00

Solve For Depth

Given Input Data:

Bottom width .•.•.
Left Side Slope .•
Right Side Slope.
Manning's n .•.•.•
Channel Slope .•••
Discharge ...•..•.

Computed Results:

Depth .
Velocity ..••.•...
Flow Area ..•.•.•.
Flow Top width .•.
Wetted Perimeter.
critical Depth ..•
critical Slope .
Froude Number .

full flow

16.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0025 ft/ft

411. 00 cfs

2.80 ft
6.81 fps

60.37 sf
27.18 ft
28.50 ft

2.46 ft
0.0040 ft/ft
0.81 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: c110

Comment: 683+20 to 688+15

Solve For Depth

Given Input Data:

Bottom width••.•.
Left Side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope ••••
Discharge •••.••••

Computed Results:

Depth..•.•.....•.
Velocity .•••.•.•.
Flow Area •••••.••
Flow Top Width •.•
Wetted Perimeter.
critical Depth •••
critical Slope .••
Froude Number ••••

full flow

10.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0030 ft/ft

157.00 cfs

1.95 ft
5.79 fps

27.12 sf
17.80 ft
18.72 ft
1. 74 ft
0.0045 ft/ft
0.83 (flow is Subcritical)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: c111

Comment: 688+40 to 690+50

Solve For Depth

Given Input Data:

Bottom width•.•.•
Left Side Slope ••
Right Side Slope.
Manning's n ..•..•
Channel Slope ....
Discharge .••.••••

Computed Results:

Depth...........•
Velocity .••.•...•
Flow Area ••••••••
Flow Top width ...
Wetted Perimeter.
critical Depth .•.
critical Slope .•.
Froude Number •.•.

full flow

10.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0031 ft/ft

171. 00 cfs

2.03 ft
6.01 fps

28.47 sf
18.10 ft
19.06 ft
1. 83 ft
0.0045 ft/ft
0.84 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: cl12a

Comment: 690+70 to 695+00

Solve For Depth

Given Input Data:

Bottom width ••••.
Left Side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope .•••
Discharge ••...••.

Computed Results:

1)~I>1:11••••••••••••
Velocity•••••••••
Flow Area •••••.••
Flow Top width •.•
Wetted Perimeter.
critical Depth •••
critical Slope .••
Froude Number .•••

full flow

80.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0020 ft/ft

3685.00 cfs

4.47 ft
9.27 fps

397.65 sf
97.88 ft
99.99 ft

3.91 ft
0.0032 ft/ft
0.81 (flow is Subcritical)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: cl12b

comment: 695+00 to 701+45

Solve For Depth

Given Input Data:

Bottom width•..••
Left Side Slope ..
Right Side Slope.
Manning's n ••••.•
Channel Slope ••••
Discharge .••.•••.

Computed Results:

Depth •.•..••.•.••
Velocity •.••••.•.
Flow Area .•••••••
Flow Top Width •.•
Wetted Perimeter.
critical Depth•.•
critical Slope •.•
Froude Number ...•

full flow

20.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0115 ft/ft

2635.00 cfs

4.59 ft
19.65 fps

134.09 sf
38.38 ft
40.54 ft

6.51 ft
0.0031 ft/ft
1.85 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: c11J

Comment: 701+65 to 706+80 full flow

Solve For Depth

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

3.84 ft
8.31 fps

106.13 sf
35.34 ft
37.15 ft

3.47 ft
0.0036 ft/ft
0.85 (flow is subcritical)

20.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0025 ft/ft

882.00 cfs

Depth..........•.
Velocity•••••••••
Flow Area ••••••••
Flow Top width •••
Wetted Perimeter.
critical Depth •••
Critical Slope •••
Froude Number ••••

Bottom width •••••
Left Side Slope ••
Right Side Slope.
Manning's n ••.•••
Channel Slope••..
Discharge .•••••.•

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

Computed Results:

Given Input Data:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: cl14a

Comment: 707+00 to 710+00

Solve For Depth

Given Input Data:

Bottom width •••••
Left Side Slope ••
Right Side Slope.
Manning's n •.•••.
Channel Slope ••••
Discharge .•..••..

Computed Results:

Depth •...•••..•.•
Velocity .••.•••.•
Flow Area ••••••••
Flow Top width •••
Wetted Perimeter.
Critical Depth .
critical Slope .
Froude Number .••.

25% of flow

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0071 ft/ft

441. 00 cfs

2.94 ft
10.79 fps
40.88 sf
19.77 ft
21.16 ft

3.42 ft
0.0039 ft/ft
1.32 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

::;73

II I



S74

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: cl14b

Comment: 710+00 to 724+00

Solve For Depth

Given Input Data:

Bottom width .••••
Left Side Slope ••
Right side Slope.
Manning's n ••.•••
Channel Slope ••.•
Discharge.•......

Computed Results:

Depth...•...•...•
Velocity•••••••••
Flow Area •••••.••
Flow Top Width ••.
Wetted Perimeter.
Critical Depth •••
Critical Slope •.•
Froude Number ••••

25% of flow

17.00 ft
1.00:1 (H:V)
1.00:1 (H:V)
0.020
0.0079 ftjft

441. 00 cfs

2.28 ft
10.04 fps
43.93 sf
21. 56 ft
23.45 ft
2.61 ft
0.0050 ftjft
1.24 (flow is Supercritical)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: cl15

Comment: 724+00 to 738+10

Solve For Depth

Given Input Data:

Bottom width .•.•.
Left Side Slope ••
Right Side Slope.
Manning's n .•••.•
Channel Slope ••••
Discharge•..•••••

Computed Results:

Depth•...........
Velocity •••••••••
Flow Area •.••••••
Flow Top Width •.•
Wetted Perimeter.
critical Depth •..
critical Slope ..•
Froude Number •••.

25% of flow

14.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0015 ft/ft

310.00 cfs

2.93 ft
5.32 fps

58.24 sf
25.73 ft
27.11 ft

2.22 ft
0.0041 ft/ft
0.62 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: cl16a

Comment: 738+30 to 744+50

Solve For Depth

Given Input Data:

Bottom width •••.•
Left Side Slope ••
Right Side Slope.
Manning's n •.••••
Channel Slope .
Discharge .

Computed Results:

Depth •..•.....•.•
Velocity .••••••••
Flow Area •••••••.
Flow Top width •••
Wetted Perimeter.
critical Depth •••
critical Slope ...
Froude Number ••••

full flow

24.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0021 ft/ft

2087.00 cfs

5.91 ft
9.85 fps

211. 91 sf
47.66 ft
50.45 ft

5.29 ft
0.0032 ft/ft
0.82 (flow is Subcritical)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: cl16b

Comment: 774+50 to 748+50

Solve For Depth

Given Input Data:

Bottom width •••••
Left Side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope ••••
Discharge .••••.•.

Computed Results:

Depth .
velocity•..•••...
Flow Area ••••••••
Flow Top Width •.•
Wetted Perimeter.
critical Depth •..
critical Slope•..
Froude Number •.•.

50% of flow

12.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0021 ft/ft

1044.00 cfs

5.37 ft
8.54 fps

122.23 sf
33.49 ft
36.03 ft

4.73 ft
0.0035 ft/ft
0.79 (flow is subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: cl16c

Comment: 748+50 to 753+00

Solve For Depth

Given Input Data:

Bottom width •••••
Left Side Slope •.
Right Side Slope.
Manning's n ••••••
Channel Slope ....
Discharge ••••••••

Computed Results:

Depth .
Velocity •••••••••
Flow Area ••••••••
Flow Top Width ...
Wetted Perimeter.
critical Depth •••
critical Slope •.•
Froude Number ••••

25% of flow

10.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0021 ft/ft

522.00 cfs

4.04 ft
7.15 fps

72.96 sf
26.15 ft
28.05 ft

3.47 ft
0.0038 ft/ft
0.75 (flow is Subcritical)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: cl17a

Comment: 753+00 to 764+50

Solve For Depth

Given Input Data:

Bottom width•••..
Left Side Slope ••
Right Side Slope.
Manning's n .•••.•
Channel Slope .•.•
Discharge •.••••.•

Computed Results:

Depth.........•.•
Velocity••••••••.
Flow Area .•••••••
Flow Top width •••
Wetted Perimeter.
critical Depth ••.
critical Slope ..•
Froude Number ....

50% of flow

17.00 ft
1.00:1 (H:V)
1.00:1 (H:V)
0.020
0.0294 ft/ft

80.00 cfs

0.55 ft
8.26 fps
9.69 sf

18.10 ft
18.56 ft

0.87 ft
0.0065 ft/ft
1.99 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: cl17b

Comment: 764+00 to 774+00

Solve For Depth

Given Input Data:

Bottom width •••••
Left Side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope ••••
Discharge ....••••

Computed Results:

Depth .••••••.....
Velocity•••••••••
Flow Area ••••••••
Flow Top Width •••
Wetted Perimeter.
critical Depth ••.
critical Slope •••
Froude Number •••.

full flow

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0200 ft/ft

160.00 efs

1.30 ft
11. 64 fps
13.74 sf
13.19 ft
13.80 ft
1.95 ft
0.0045 ft/ft
2.01 (flow is Supercritica1)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: cl17c

Comment: 774+00 to 777+50

Solve For Depth

Given Input Data:

Bottom width••••.
Left Side Slope •.
Right Side Slope.
Manning's n •.•••.
Channel Slope .••.
Discharge •.••.•.•

Computed Results:

Depth .•..•..•.••.
Velocity .••.•.•••
Flow Area ••.••••.
Flow Top Width ••.
Wetted Perimeter.
critical Depth ••.
critical Slope •••
Froude Number •••.

full flow

10.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0030 ft/ft

160.00 cfs

1.97 ft
5.82 fps

27.49 sf
17.89 ft
18.82 ft
1. 76 ft
0.0045 ft/ft
0.83 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: cl18a

Comment: 778+20 to 782+50

Solve For Depth

Given Input Data:

Bottom width •••••
Left Side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope ••••
Discharge ••••••••

Computed Results:

Depth....••••••.•
Velocity•••••••••
Flow Area ••••••••
Flow Top Width •••
Wetted Perimeter.
critical Depth •••
critical Slope •••
Froude Number ••••

50% of flow

10.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0030 ft/ft

156.00 cfs

1.94 ft
5.78 fps

27.00 sf
17.78 ft
18.69 ft
1. 74 ft
0.0045 ft/ft
0.83 (flow is Subcritica1)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: cl18b

Comment: 782+50 to 785+50

Solve For Depth

Given Input Data:

Bottom width •••••
Left Side Slope ••
Right Side Slope.
Manning's n •.••••
Channel Slope .•••
Discharge•.••.•.•

Computed Results:

Depth .
Velocity••.••••.•
Flow Area •••.•.••
Flow Top width .•.
Wetted Perimeter.
critical Depth •••
critical Slope ...
Froude Number ••..

50% of flow

14.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0015 ft/ft

156.00 cfs

2.00 ft
4.32 fps

36.09 sf
22.02 ft
22.96 ft
1. 46 ft
0.0046 ft/ft
0.59 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: cl19a

Comment: 785+70 to 789+00

Solve For Depth

Given Input Data:

Bottom width •••••
Left side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope ••••
Discharge ....••••

Computed Results:

Depth .
Velocity•••••••••
Flow Area ••••••••
Flow Top Width .••
Wetted Perimeter.
critical Depth •••
critical Slope •••
Froude Number••••

50% of flow

12.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0018 ft/ft

141.00 cfs

1.94 ft
4.57 fps

30.84 sf
19.77 ft
20.68 ft
1.49 ft
0.0046 ft/ft
0.64 (flow is Subcritical)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: cl19b

Comment: 789+00 to 794+00

Solve For Depth

Given Input Data:

Bottom Width ••••.
Left Side Slope •.
Right Side Slope.
Manning's n ••••••
Channel Slope ••••
Discharge ••••••••

Computed Results:

Depth•......••.•.
Velocity••.•••.••
Flow Area ..••..•.
Flow Top Width ..•
Wetted Perimeter.
critical Depth •••
critical Slope •••
Froude Number ••.•

50% of flow

14.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0012 ft/ft

141. 00 cfs

2.02 ft
3.88 fps

36.35 sf
22.06 ft
23.02 ft
1. 37 ft
0.0047 ft/ft
0.53 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: c120

Comment: 794+20 to 798+15

Solve For Depth

Given Input Data:

Bottom width •••••
Left Side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope ....
Discharge ...••••.

Computed Results:

Depth...••.•...•.
Velocity•••••••••
Flow Area ••••••••
Flow Top Width •••
Wetted Perimeter.
critical Depth •••
Critical Slope •••
Froude Number ••••

full flow

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0028 ft/ft

60.00 cfs

1. 30 ft
4.36 fps

13.76 sf
13.20 ft
13.81 ft
1. 09 ft
0.0052 ft/ft
0.75 (flow is Subcritical)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: c121

Comment: 798+35 to 800+80

Solve For Depth

Given Input Data:

Bottom width ••••.
Left Side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope ••••
Discharge .•.•••••

Computed Results:

Depth •..........•
Velocity•••••••••
Flow Area ••••••••
Flow Top width •••
Wetted Perimeter.
critical Depth ••.
critical Slope .••
Froude Number ••••

full flow

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0023 ft/ft

134.00 cfs

2.12 ft
5.16 fps

25.99 sf
16.49 ft
17.49 ft
1. 76 ft
0.0046 ft/ft
0.72 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: c121-c123Rt

Comment: 795+60 to 805+70 Rt combined flow c121-c123

Solve For Depth

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

3.95 ft
9.02 fps

208.72 sf
60.78 ft
62.65 ft
3.58 ft
0.0033 ft/ft
0.86 (flow is subcritical)

45.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0024 ft/ft

1883.00 cfs

Bottom width •••••
Left Side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope....
Discharge ..•.••••

Depth..•.•.••.•..
Velocity•••••••••
Flow Area ••••••••
Flow Top Width •.•
Wetted Perimeter.
critical Depth •••
critical Slope •••
Froude Number ••••

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

Given Input Data:

Computed Results:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: c122

Comment: 801+00 to 806+25

Solve For Depth

Given Input Data:

Bottom width •••••
Left Side Slope ••
Right Side Slope.
Manning's n ••••••
Channel Slope ••••
Discharge ••••••••

Computed Results:

Depth ••.••.•••.••
Velocity••.•.••••
Flow Area ••••••.•
Flow Top width •••
Wetted Perimeter.
Critical Depth ••.
critical Slope •••
Froude Number ••••

full flow

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0033 ft/ft

133.00 cfs

1. 92 ft
5.85 fps

22.73 sf
15.68 ft
16.59 ft
1. 76 ft
0.0046 ft/ft
0.86 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * WaterbUry, ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: c123a

Comment: 806+45 to 811+00

Solve For Depth

Given Input Data:

Bottom width .....
Left Side Slope .•
Right Side Slope.
Manning's n ...•..
Channel Slope .
Discharge .

Computed Results:

Depth .
Velocity ...•.•...
Flow Area ..•.....
Flow Top Width ...
Wetted Perimeter.
critical Depth .
critical Slope .
Froude Number ••..

full flow

45.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0020 ft/ft

1616.00 cfs

3.81 ft
8.07 fps

200.33 sf
60.23 ft
62.03 ft
3.25 ft
0.0034 ft/ft
0.78 (flow is Subcritical)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: c123b

Comment: 811+00 to 816+00

Solve For Depth

Given Input Data:

Bottom width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:

Depth .
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
Critical Depth .
Critical Slope .
Froude Number .

Full flow

25.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0064 ft/ft

1616.00 cfs

3.71 ft
13.41 fps

120.46 sf
39.86 ft
41. 61 ft
4.46 ft
0.0033 ft/ft
1.36 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: c123c

Comment: 816+00 to 824+20 50% of flow

Solve For Depth

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

2.96 ft
11.40 fps
70.87 sf
29.85 ft
31. 25 ft

3.47 ft
0.0036 ft/ft
1.30 (flow is supercritical)

18.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0064 ft/ft

808.00 cfs

Bottom width .....
Left Side Slope ..
Right Side Slope.
Manning's n •••...
Channel Slope ...•
Discharge .

Depth .....•......
Velocity ......•.•
Flow Area .
Flow Top Width .
Wetted Perimeter.
critical Depth•..
critical Slope ...
Froude Number .•..

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708

Given Input Data:

Computed Results:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: c124a

Comment: 824+70 to 828+00

Solve For Depth

Given Input Data:

Bottom Width •....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope ..•.
Discharge .

Computed Results:

Depth ...•........
Velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
critical Depth .
critical Slope .
Froude Number .

full flow

30.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0025 ft/ft

685.00 cfs

2.71 ft
7.14 fps

95.88 sf
40.83 ft
42.11 ft

2.39 ft
0.0038 ft/ft
0.82 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708



Trapezoidal' Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: c124b

Comment: 828+00 to 846+50

Solve For Depth

Given Input Data:

Bottom width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .....•..

Computed Results:

Depth .
Velocity ...•...•.
Flow Area .
Flow Top Width .
Wetted Perimeter.
critical Depth .
critical Slope .
Froude Number .

full flow

14.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0088 ft/ft

685.00 cfs

2.79 ft
12.55 fps
54.59 sf
25.15 ft
26.47 ft

3.53 ft
0.0037 ft/ft
1.50 (flow is Supercritical)



Trapezoidal Channel Analysis & Design
Open Channel - uniform flow

Worksheet Name: c125a

Comment: 846+75 to 851+00

Solve For Depth

Given Input Data:

Bottom width .....
Left Side Slope ..
Right Side Slope.
Manning's n •...•.
Channel Slope....
Discharge .......•

Computed Results:

Depth .
Velocity •••.•••••
Flow Area .•......
Flow Top Width ...
Wetted Perimeter.
critical Depth ..•
Critical Slope ...
Froude Number ..•.

full flow

35.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0025 ft/ft

1211.00 cfs

3.46 ft
8.35 fps

145.11 sf
48.85 ft
50.48 ft

3.13 ft
0.0035 ft/ft
0.85 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: c125b

Comment: 851+00 to 859+00

Solve For Depth

Given Input Data:

Bottom width .....
Left Side Slope ••
Right Side Slope.
Manning's n .•.•..
Channel Slope .
Discharge .

Computed Results:

Depth .
Velocity ...•...•.
Flow Area .•••..•.
Flow Top width .•.
Wetted Perimeter.
critical Depth .•.
critical Slope .••
Froude Number ....

full flow

20.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0081 ft/ft

1211.00 cfs

3.30 ft
13.78 fps
87.85 sf
33.21 ft
34.77 ft

4.18 ft
0.0034 ft/ft
1.49 (flow is Supercritica1)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: c126a

Comment: 859+20 to 864+00

Solve For Depth

Given Input Data:

Bottom width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:

Depth .
Velocity .
Flow Area .
Flow Top width .
Wetted Perimeter.
critical Depth .
critical Slope .
Froude Number .

full flow

60.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0020 ft/ft

2274.00 cfs

3.96 ft
8.45 fps

269.11 sf
75.85 ft
77.72 ft

3.41 ft
0.0033 ft/ft
0.79 (flow is SUbcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: c126b

Comment: 864+00 to 869+60

Solve For Depth

Given Input Data:

Bottom width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:

Depth .
Velocity•.......•
Flow Area .
Flow Top Width .
Wetted Perimeter.
critical Depth .
critical Slope .
Froude Number .

50% of flow

18.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0140 ft/ft

1137.00 cfs

2.88 ft
16.61 fps
68.47 sf
29.52 ft
30.89 ft

4.23 ft
0.0035 ft/ft
1.92 (flow is supercritical)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: c127a

Comment: 869+80 to 873+50

Solve For Depth

Given Input Data:

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:

Depth .
velocity .
Flow Area .
Flow Top Width .
Wetted Perimeter.
critical Depth .
Critical Slope .
Froude Number .

full flow

18.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0025 ft/ft

372.00 cfs

2.50 ft
6.48 fps

57.39 sf
27.98 ft
29.16 ft

2.17 ft
0.0041 ft/ft
0.80 (flow is Subcritical)

Open Channel Flow ModUle, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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Worksheet Name: c127b

Comment: 873+50 to 876+50

Solve For Depth

Given Input Data:

Bottom width .....
Left Side Slope ..
Right Side Slope.
Manning's n ..•...
Channel Slope ....
Discharge••......

Computed Results:

Depth•.....•.....
Velocity .
Flow Area .
Flow Top width .
Wetted Perimeter.
Critical Depth .
critical Slope .
Froude Number .

Full flow

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0110 ft/ft

372.00 cfs

2.41 ft
12.06 fps
30.85 sf
17.63 ft
18.77 ft

3.12 ft
0.0040 ft/ft
1.61 (flow is Supercritical)



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: c127c

Comment: 876+50 to 886+00

Solve For Depth

Given Input Data:

Bottom Width .....
Left Side Slope ..
Right Side Slope.
Manning's n .
Channel Slope .
Discharge .

Computed Results:

Depth .
Velocity .
Flow Area .
Flow Top width .
Wetted Perimeter.
critical Depth .
critical Slope .
Froude Number .

50% of flow

8.00 ft
2.00:1 (H:V)
2.00:1 (H:V)
0.018
0.0083 ft/ft

186.00 cfs

1. 79 ft
8.95 fps

20.79 sf
15.18 ft
16.02 ft

2.13 ft
0.0044 ft/ft
1.35 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, ct 06708
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