
FINAL DRAINAGE REPORT
SANTAN FREEWAY (SR 202L)
Elliot Road to Baseline Road
(Appendices E - H)
ADOT Contract No. 02-34
ADOT TRACS No. 202L MA 031 H5915 01 C
April 2003
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME --,,(.,.;!:;.=·.;t~.I!-hr£'~~#!~·-f'''-!..'--r--tT------------
HIGHWAY NAME--e..E"-4'....t'£f-/-"'aWi'~AI:4l~O£::p~ _
LOCATION JO+Olr /,l"'"
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

09-26-2002

--,~a''·-J£-._It_Q?_PAGE _

LENGTH Efficiency Q(Captured) Q (By-Pass)
------ ---------- ----------- ----------
3.083 0.255 1.175 3.425
6.583 0.504 2.319 2.281
9.583 0.681 3.132 1.468

13.583 0.861 3.961 0.639
20.583 1.000 4.600 0.000

r.. t 1(1 ).6, It.. ';19,(/

CURB OPENING INLET -- ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING

0.500
0.020
1. 000
0.020
1.417
0.059
1. 003
0.016

4.600
14.318

2.202

1.261
27.406

2.967
4.100

4.600
3.212

. 1. 519

5.006
1. 000

20.396
0.800



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

..",-¢'l

PROJECT NAME- ,--~..,.~,.~a~Yl TRACS NO.
HIGHWAY NAME--,-~,',~,~f'-=""',;-:-6=;=i:T-', -t&r-&,7'r------ DESIGNER -
LOCATION ---1__'.;\';;,Lt+.-,-",C,,:-,O:::-,-=-=-"'~'rl?f--------- CHECKER
Ver 3.40: DecemBer 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft.jFt.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft.jFt.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft.jFt.--Sw =

Gutter Depression-Inches-
Manning's 'N =

09-26-2002

__'¥/t!j=-'..z.."_--__PAGE _

0.500
0.020
1. 000
0.020
1.417
0.059
1. 003
0.016

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

4.080
13.668

2.139

1.171
28.705

2.882
3.943

4.080
3.129
1.420

4.845
1.000

19.016
0.800

LENGTH Efficiency Q(Captured) Q(By-Pass)
------ ---------- ----------- ----------
3.083 0.273 1.113 2.967
6.583 0.535 2.181 1. 899
9.583 0.717 2.925 1.155

13.583 0.895 3.652 0.428
20.583 1.000 4.080 0.000

) ... CII:.J<:J / . IL::1'7tr



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-30-2002

--l:;ai~~)__PAGE _

PROJECT NAME - TRACS NO.
HI GHWAY NAME - ---"!1lF-T'-'-T"-.:-::-:i--ft--Tr-----'---'---'---- DESIGNER -

CHECKER

I
I
I

CURB OPENING INLET -- ON GRADE

CURB OPENING--ADOT STD. C-15.20

0.172
0.000
0.000
0.000
0.000

0.400
0.015
1. 000
0.015
2.000
0.068
1. 632
0.016

0.810
8.030
1.374

3.823
1. 625

0.810
2.098
0.767

5.342
0.800

Q(By-Pass)

0.567
69.943
1. 788
2.717

0.638
0.810
0.810
0.810
0.810

Q(Captured)

0.788
1.000
1.000
1.000
1. 000

Efficiency

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

LENGTH

Flow-CFS--Q
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS--Q

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

3.083
6.583

"""9. 583 ""'r

13.583
20.583

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

I I
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-30-2002

_~_~_.~+-~~_;_PAGE__

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q =
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.788 0.638
6.583 1.000 0.810
9.583 1.000 0.810

13.583 1.000 0.810
20.583 1.000 0.810

j-c-lfjJ..t::J. l: J,j/
I

0.400
0.015
1. 000
0.015
2.000
0.068
1. 632
0.016

0.810
8.030
1.374

0.567
69.943

1.788
2.717

0.810
2.098
0.767

3.823
1. 625

5.342
0.800

Q(By-Pass)

0.172
0.000
0.000
0.000
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

*** d(INLET) is Greater of WEIR or ORIFICE Depth.! ***

,"-~ -3 rl,I . l,r&.J.. .,.., . I.;]
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PROJECT NAME- ~t~ TRACS NO.
HIGHWAY NAME--E~r;L~'-<,,""'''''-6~---'t::7''r~'''''. .-----:.....--:....-'---- DESIGNER -
LOCATION - sill ,;),t:;+11I?,J,..JL-r CHECKER
Ver 3.40: December 1995 /

CURB OPENING INLET--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W =

Gutter Slope-Ft./Ft.--Sw =
Gutter Depression-Inches--

Flow-CFS--Q =

Local Gutter Depression-Inches =
Capture Ratio -- CURB OPENING

LENGTH d (weir) d(orifice) d (INLET)
------ ------- ---------- --------

3.083 2.447 0.607 2.447
-6.583 1.847 0.133 1.847
""""'---.~"""~.-

9.583 1. 555 0.063 1.555
13.583 1.303 0.031 1.303
20.583 1.037 0.014 1.037

10-01-2002

_f1..i~~r:;..Jlt--'~_·__PAGE _

0.015
1. 000
0.015
2.000
0.068
1. 632

1.130

1. 625
0.800

SPREAD

1.503
1.134
0.955
0.800
0.637



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-30-2002

__~,-''-~::..,l;I<...· PAGE _

spreif;1J) ~tlfStft!,~m e...I?J~.f 11t I W/J'lj
GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

0.032
0.015
1. 000
0.015
2.000
0.068
1.632
0.016

0.540 I

12. 098~.j1Ir
0.449

0.270
49.948

0.614
3.450
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME-~~1t.~rl TRACS NO.HIGHWAY NAME _-'~""l. C"l~'-""-'r<--'--lJ....%---A------- DES IGNER -
LOCATION - ==+£"?,')..l, L'fiG CHECKER
Ver 3.40: December 1995 ;

10-01-2002

sp(epj) @. UPSt{}~~1 ~,,£?CJ ..{! 3s{'1Cv l'fJttj
GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

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

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's IN

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

0.032
0.015
1. 000
0.015
2.000
0.068
1. 632
0.016

0.590
12.541tJ31r

0.459

0.285
48.301

0.630
3.529



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME - ~1J6t1)
HIGHWAY NAME- .. t/tJe R.~
LOCATION -tll.JC!yF17J,
Ver 3.40: December 1995

RT
TRACS NO.
DESIGNER 
CHECKER

10-01-2002

CURB OPENING INLET--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W =

Gutter Slope-Ft./Ft.--SW
Gutter Depression-Inches--

Flow-CFS--Q

Local Gutter Depression-Inches
Capture Ratio -- CURB OPENING

LENGTH d (weir) d(orifice) d (INLET)
------ ------- ---------- --------

3.083 2.433 0.596 2.433
6.583 1. 836 0.131 1. 836
9.583 1.546 0.062 1.546

13.583 1.295 0.031 1.295
20.583 1. 031 0.013 1.031

0.015
1.000
0.015
2.000
0.068
1. 632

1.120

1. 625
0.800

SPREAD

1.494
1.128
0.949
0.795
0.633

*** d(INLET) is Greater of WEIR or ORIFICE Depth.! ***
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- ~;;1~ TRACS NO.
HIGHWAY NAME --g-==:~'--;o,.-'=t>=-'M'-:c1'r7'1~------- DESIGNER -
LOCATION - Sf; ~. tJrfll,JJ.. I? 7j tv CHECKER
Ver 3.40: December 1995

10-01-2002

SPf'~Jt"u..I.stl~';/l.yY1e./leR- otl
J'S' I w/Jt)~

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

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

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

0.032
0.015
1. 000
0.015
2.000
0.068
1. 632
0.016

0.540 I
12. 065t: 1,,(

0.451

0.270
50.076

0.617
3.444



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME-~ t<a-Il
HIGHWAY NAME- .. ,.tdRJ2
LOCATION -~ ::lor1,-,J", 7:£-) Itt; e
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

10-01-2002

~=&.-=--P-A-G-E=====

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

0.032
0.015
1.000
0.015
2.000
0.068
1. 632
0.016

0.282
48.639

0.628
3.513



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME- ~~''d..~
HIGHWAY. NAME-_-,:::E."=,LL,=,,q.'c.::::'O:..:!~M""'~7-_:-="-- _
LOCATION - L ;}~~/, Lr
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

10-01-2002

CURB OPENING INLET -- ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q (Captured)
------ ---------- -----------
3.083 0.889 0.427
6.583 1. 000 0.480
9.583 1.000 0.480

13.583 1. 000 0.480
20.583 1.000 0.480

)- CJ{. ';;- CJ Lt -; L1 ~ 3,& ~

'f( 0htelc-I/ fi.j.h,:S,/(i.~/!;66&'f(~ 411 '-6('.u.t--~~/cy

0.470
0.015
1. 000
0.015
2.000
0.068
1. 632
0.016

0.480
5.651,J;
1.389

0.410
85.491
1. 671
2.289

0.480
1.948
0.480

3.103
1.625

4.373
0.800

Q (By-Pass)

0.053
0.000
0.000
0.000
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- S~1'J

~~g~~~;NNAME- ~i?ifl?i,c:.,;;
Ver 3.40: December 1995

17,

TRACS NO.
DESIGNER 
CHECKER

10-01-2002

_~ZA7if!C.,/;~__PAGE _

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

. Shoulder Width-Ft.--
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.897 0.413
6.583 1.000 0.460
9.583 1. 000 0.460

13.583 1. 000 0.460
20.583 1.000 0.460

=
=

=

=

0.470
0.015
1. 000
0.015
2.000
0.068
1.632
0.016

0.460
5.494
1.384

0.398
86.546

1.653
2.261

0.460
1.928
0.460

3.054
1.625

4.295
0.800

Q(By-Pass)

0.047
0.000
0.000
0.000
0.000

;- tiS: '1 () L, =L2~ 3~J/

"tvi"5 J-tf/'ai-h IJttS~J) e;f) ~ tft~.'i te'AjJtJ ti ~y



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME-~.~~. TRACS NO.-
HIGHWAY NAME- E. ~ 0 DESIGNER -
LOCATION -=~sr~:::~::::i:/~t-/==L:~T:========= CHECKER
Ver 3.40: December 1995

10-01-2002

CURB OPENING INLET -- ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING =

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.286 1.357
6.583 0.558 2.647
9.583 0.744 3.528

13.583 0.919 4.358
20.583 1. 000 4.740

0.750
0.016
1. 000
0.016
2.000
0.068
1. 632
0.016

4.740
14.935

2.510

1. 901
40.105

3.457
4.116

4.740
3.934
2.545

5.511
1. 625

18.037
0.800

Q (By-Pass)

3.383
2.093
1.212
0.382
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

10-01-2002

Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

__~~St: PAGE _

0.750
0.016
1. 000
0.016
2.000
0.068
1. 632
0.016

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING =

3.920
13.798

2.409

1. 699
43.337

3.308
3.897

3.920
3.786
2.297

5.269
1.625

15.964
0.800

LENGTH

3.083
6.583
9.583

13.583
20.583

Efficiency

0.320
0.616
0.808
0.967
1.000

Q(Captured)

1.256
2.415
3.168
3.792
3.920

Q(By-Pass)

2.664
1.505
0.752
0.128
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME- tAUt TRACS NO.-
HIGHWAY NAME-~:;;; ~'= DESIGNER -
LOCATION _-0.,.l.T.L--;/':I!!o/~O~1-[.-J:.I<I·..•f;,C'J~~-;-/.,-.,-:::------ CHECKER
Ver 3.40: December 1995

10-02-2002

_J11=aQ__a~?-=---_PAGE. _

CURB OPENING INLET -- ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q =
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q(Captured}
------ -------..--- -----------
3.083 0.260 1.089
6.583 0.512 2.146
9.583 0.690 2.893

13.583 0.870 3.646
20.583 1. 000 4.190

0.590
0.020
1. 000
0.020
1.417
0.059
1. 003
0.016

4.190
13.373
2.293

1.229
29.334

3.088
3.873

4.190
3.357
1.495

4.772
1.000

20.020
0.800

Q(By-Pass}

3.101
2.044
1.297
0.544
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME-~\Y,LIf=1-'IJ!...L*...::;4~~I1CL- _
HIGHWAY NAME- V=7Jld/4jJ.L
LOCATION - ~[Jl lLf,d-J Ri
Ver 3. 40: Dec-':::e::..Lmb-;:LL-e-r-U-J.1~9~9~5---L.L.L-------

TRACS NO.
DESIGNER 
CHECKER

10-02-2002

__72iJ...l..<:::":.....L.~::~P......A......G=E======

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

0.590
0.020
1. 000
0.020
1.417
0.059
1. 003
0.016

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS--Q =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.260 1.088
6.583 0.513 2.143
9.583 0.691 2.889

13.583 0.871 3.641
20.583 1.000 4.180

4.180
13.360

2.292

1.227
29.361
3.086
3.870

4.180
3.355
1.493

4.769
1. 000

19.992
0.800

Q (By-Pass)

3.092
2.037
1.291
0.539
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME - Sa:!" ta 1'1 .....
HIGHWAY NAME- 1»;t.d~rfJe.
LOCATION $ ~~;.: 6./R tr
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

10-02-2002

__~'-""L..r_·~_'/_PAGE _

CURB OPENING INLET -- ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft.jFt.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q =
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS--Q =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING =

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.415 0.901
6.583 0.763 1. 655
9.583 0.945 2.051

13.583 1.000 2.170
20.583 1.000 2.170

1.140
0.015
1. 000
0.015
2.000
0.068
1. 632
0.016

2.170
10.081

2.499

1.273
58.657
3.364
3.087

2.170
3.938
1.772

4.329
1. 625

11.962
0.800

Q (By-Pass)

1.269
0.515
0.119
0.000
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME-----"o~.p.);z""'I!..L).....r"7i.a~=".-"'--I?r_:n_------- TRACS NO.
HIGHWAY NAME- 6-~h "p~ ,. DESIGNER -
LOCATION - or» Iii! 4;5f;J.- f): Rr CHECKER
Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

10-02-2002
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1.140
0.015
1.000
0.015
2.000
0.068
1. 632
0.016

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.416 0.899
6.583 0.764 1.651
9.583 0.946 2.044

13.583 1. 000 2.160
20.583 1.000 2.160

2.160
10.059

2.497

1.269
58.764
3.360
3.083

2.160
3.933
1.767

4.324
1.625

11.929
0.800

Q (By-Pass)

1.261
0.509
0.116
0.000
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME -.....:.,;;x;t~f'...~j1ILi;;,,;;a::::.:.. ,..t--tL-l..,.----,---- _
HIGHWAY NAME- 6UdJ.~.lfrjJe
LOCATION .srd ;;;i+k$~L:f
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

10-02-2002

:tj):==-=--P-A-G-E======

CURB OPENING INLET -- ON GRADE

CURB OPENING--ADOT STD. C-15.20

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

0.189
0.000
0.000
0.000
0.000

0.500
0.018
1.000
0.018
2.000
0.068
1. 632
0.016

0.800
6.676
1.571

3.687
1. 625

5.588
0.800

0.800
2.278
0.782

Q (By-Pass)

0.605
75.683
1. 965
2.664

0.611
0.800
0.800
0.800
0.800

Q(Captured)

0.764
1. 000
1. 000
1.000
1. 000

Efficiency

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

Flow-CFS--Q =
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS--Q =

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

LENGTH

3.083
§~.:;8.3

9.583
13.583
20.583

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

I-LIS;;;o "

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME ---"",~=:;..q.a,-",i,,-,a_.,-,-J1L--.________ TRACS NO.
HIGHWAY NAME-----"'L"""k,...4'"'!"~"""""' ....../~~("="iJ,fZ=.------- DESIGNER -
LOCATION -..stJl dl.J"'J:.:>, /1 t.:" CHECKER
Ver 3.40: December 1995

CURB OPENING INLET--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss =
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw
Gutter Depression-Inches--

Flow-CFS--Q

Local Gutter Depression-Inches
Capture Ratio -- CURB OPENING =

LENGTH d (weir) d(orifice) d (INLET)
------ ------- ---------- --------

3.083 5.429 5.620 5.620
6.593' 3.933 1.252 3.933
9.583 3.254 0.591 3.254

13.583 2.691 0.294 2.691
20.583 2.116 0.128 2.116

10-02-2002
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0.020
1.000
0.020
1.417
0.059
1.003

3.150

1. 000
0.800

SPREAD

16.485
9.456
6.627
4.281
1. 886

*** d(INLET) is Greater of WEIR or ORIFICE Depth.! ***

I ~ t JS"~() ) l =I/,~-

*W t tl ~ S ~ 2(a· IJb 6~fJ()n St f 1.' ~.:t (~ftu /t Y



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
I
I

PROJECT NAME - ..$tf4~tt.11
HIGHWAY NAME -----""tf.:,..."u~· ~t!'l.""'~¥/J....4'--F.P"'!"\('___:,.___,.-_.,._----
LOCATION - ..sr~JI-t t't./f t7jE
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

10-02-2002

5/feJ@alS6ft!-4r1'1 t!/JeP o-fJ. in IL,£

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

I
I
I
I
I

II
I
I
I
I
I
I
I
I
I
I

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

0.011
0.020
1. 000
0.020
1.417
0.059
1.003
0.016

2.170 . _t
22.305 L.. 2- 1.-,6

0.433

0.380
17.521

0.584
6.016



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME---IoL..aSdd;~tl.<-It-~f1:....-.,,---;:-- _
HIGHWAY NAME- ?l1-ttda III Ji.f..-
LOCATION - gil ~4j+'fJll~ LT; t..y
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER --b42

10-02-2002

PAGE---

SPf'eJ?({] a-pJt-fe.P-t11 ~/ld2 of;fi/e-c
GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

0.011
0.020
1. 000
0.020
1.417
0.059
1.003
0.016

0.980
16.492l:>"r

0.355

0.233
23.782

0.479
4.621



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME- S:LJ')-t~n
HIGHWAY NAME -....;;~'---,-,!4-'~'----:--,-.,.,/4-.,,-:-:------
LOCATION - ~Jl~t-l.~ LT
Ver 3. 4 0: Dec-"e:<..Jrnb';-L'-e-r--==-1"=9-=9-=5=---1'---"""-'-'L...-----

TRACS NO.
DESIGNER 
CHECKER

10-02-2002

Jt1A(w:----:::-cpA=-G=E=-_-_-_-_-_-

/ ... ('-It';)o ) L~J'1';Sj,

" Wi/i'!j /-t'.l1<;;l::h ~#'l'{~ 'hCJ$-lt2"rJ 6"6f",.~t tapaC/ty

LENGTH Efficiency Q(Captured) Q(By-Pass)
------ ---------- ----------- ----------
3.083 0.421 1. 018 1.402
6.583 0.770 1. 865 0.555
9.583 0.951 2.302 0.118

13.583 1.000 2.420 0.000
20.583 1. 000 2.420 0.000

CURB OPENING INLET -- ON GRADEI,
i

l
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V~fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING

0.550
0.020
1. 000
0.020
1.417
0.058
0.986
0.016

2.420
10.940
1. 959

0.861
35.598
2.626
3.272

2.420
3.056
1.219

4.683
1. 625

11.787
0.800



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME --,~...,IIL"",.~.n,-"..j!'-'---'-·-!-'t1,-- TRACS NO.-
HIGHWAY NAME- 1t...J:l,A..,Itllt4V6f,. DESIGNER -
LOCATION - sf;; ~+I,}iJ,SPf(r CHECKER
Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft.jFt.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft.jFt.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft.jFt.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

11-04-2002
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0.500
0.018
1.000
0.018
1.417
0.058
0.986
0.016

0.670
6.930
1.391

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q =
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

0.369
55.126

1. 829
2.203

0.670
2.232
0.562

3.438
1.625

5.215
0.800

LENGTH

3.083
6.583
9.583

13.583
20.583

Efficiency

0.800
1. 000
1.000
1. 000
1.000

Q(Captured)

0.536
0.670
0.670
0.670
0.670

Q(By-Pass)

0.134
0.000
0.000
0.000
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME--"s:.....4I1~t;c~~----,- _
HIGHWAY NAME ---l5~::Jo"'f./-.4wJ'::!""~~;;p.JJ~'C,,---~ _

LOCATION --,S~r,.u.Jl---,02~'1,£-.j.~I,~J.,-,,-J~f _
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

11-04-2002

*** d(INLET) is Greater of WEIR or ORIFICE Depth.! ***

/.. tiS; itt> Il :: /1'0-
• Wi ,15 t ~f"'S>f::J, 8e;JtlJ J.d(' S"f,f-t.<L--'t ?!-t:'J.ytftt:/i:)I

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

CURB OPENING INLET--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--SX
Shoulder Width-Ft.-- =

Shoulder Slope-Ft./Ft.--Ss =
Gutter Width-Ft.--W =

Gutter Slope-Ft./Ft.--Sw =
Gutter Depression-Inches--

Flow-CFS--Q

Local Gutter Depression-Inches =
Capture Ratio -- CURB OPENING =

LENGTH d(weir) d(orifice) d (INLET)
------ ------- ---------- --------

3.083 4.967 3.619 4.967
6.583 3.599 0.794 3.599
9.583 2.978 0.375 2.978

13.583 2.463 0.186 2.463
20.583 1. 937 0.081 1.937

0.020
1. 000
0.020
1.417
0.058
0.986

2.760

1. 625
0.800

SPREAD

11. 231
5.532
2.945
1.336
1. 051



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

TRACS NO.
DESIGNER 
CHECKER

11-04-2002

M1ffiv--PA-G-E-_---_-_-_

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

0.011
0.020
1. 000
0.020
1.417
0.058
0.986
0.016

0.770
15. 035 i~:J.j

0.335

0.200
26.022

0.451
4.255



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME--'~"""T'u...-.tll4rl,,",,~ _
HIGHWAY NAME- 4.u /i.Ja1t..tIi<
LOCATI ON --SJo!-"''-'-'H~~~''~';iJ1~.4·,~/g'':---.~=7.--'£=. ---
Ver 3.40: December 1995 •

TRACS NO.
DESIGNER 
CHECKER

11-04-2002

M~ PAGE

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

5P('(.4Jt'U·{JS6 1'44.,1-1 £11;' t'l t,,(J

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--SW =

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

0.011
0.020
1. 000
0.020
1.417
0.058
0.986
0.016

1. 990
21. 624 I..)JJ(/

0.422

0.359
18.042

0.569
5.836



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

11-04-2002
TRACS NO.
DESIGNER 
CHECKER _k----"""t2t=-itJ.-\I'·tJ<---_PAGE _

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN

0.550
0.020
1.000
0.020
1.417
0.058
0.986
0.016

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.430 1.001
6.583 0.783 1. 824
9.583 0.960 2.237

13.583 1.000 2.330
20.583 1.000 2.330

2.330
10.777

1. 942

0.842
36.117

2.601
3.233

2.330
3.032
1.194

4.641
1. 625

11.508
0.800

Q(By-Pass)

1.329
0.506
0.093
0.000
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

TRACS NO.
DESIGNER 
CHECKER

04-10-2003

~~B=,---=--=-=-=-:PA=-=G=E====

CURB OPENING INLET -- ON GRADEI
I
I
I
I
I
:1
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depres~ion-Inches-- =
Manning's IN =

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS--Q =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING =

LENGTH Efficiency Q(Captured}
------ ---------- -----------
3.083 0.323 0.964
6.583 0.621 1.851
9.583 0.813 2.424

13.583 0.971 2.893
20.583 1.000 2.980

0.500
0.020
1. 000
0.020
1.417
0.059
1.003
0.016

2.980
12.091

1.985

0.966
32.401

2.669
3.565

2.980
2.921
1.190

4.453
1.000

15.799
0.800

Q (By-Pass)

2.016
1.129
0.556
0.087
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME - fjlf!1,,11 TRACS NO.-
~~~~~~NNAME-.....J~.si"'-'.~~~=i/':-'-l~~&-..•~--;;~r7;r;-//i-~-Il-r--- g~~~:~R -
Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N

04-10-2003

tI;_V_·_PAGE _

0.500
0.020
1. 000
0.020
1.417
0.059
1. 003
0.016

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q =
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.343 0.918
6.583 0.652 1.748
9.583 0.846 2.267

13.583 0.988 2.649
20.583 1.000 2.680

J..el(,'~1 J,: /;'5"1

2.680
11. 597
1. 936

0.904
33.750
2.601
3.447

2.680
2.854
1.121

4.329
1. 000

14.833
0.800

Q(By-Pass)

1.762
0.932
0.413
0.031
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME- -S'"(f.t~t4tll
HIGHWAY NAME-----=,8:~..c...~~'-=-:)~~·rl-c.--.f?t&-Pr-----

LOCATION - JTl1 [!ltc' ti
Ver 3.40: December 1995

04-10-2003
TRACS NO.-
DESIGNER - f...!.~:L.W!....:Z;;~A- _
CHECKER - _-!::OV~~__PAGE. _

CURB OPENING INLET -- ON GRADE

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

2.339
1.454
0.847
0.273
0.000

0.520
0.015
1. 000
0.015
1.417
0.059
1. 003
0.016

3.270
2.912
1.145

Q (By-Pass)

4.332
1. 000

3.270
14.873
1. 920

0.911
27.873

2.640
3.425

18.154
0.800

=

=

=

=
=

=

=
=
=

=
Flow-CFS--Q

SPREAD-Ft.--T
Average Velocity-V-fps

Flow-CFS--Q =
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS--Q =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft.IFt.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.285 0.931
6.583 0.555 1. 816
9.583 0.741 2.423

13.583 0.916 2.997
20.583 1.000 3.270

CURB OPENING--ADOT STD. C-15.20

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

I
I.
I
,I

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- ~etr~tdJ."~ TRACS NO.
HIGHWAY NAME _---;:;tl;;::.,;!..L.!!f..i=I,L.J.~1'--~-" --:71Rr-1Jr..--.----- DES IGNER -
LOCATION .sr:fi16'1Ni CHECKER
Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft.jFt.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft.jFt.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft.jFt.--Sw =

Gutter Depression-Inches-- =
Manning's IN

04-10-2003
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0.520
0.015
1. 000
0.015
1.417
0.059
1.003
0.016

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.348 0.800
6.583 0.660 1. 519
9.583 0.854 1. 965

13.583 0.992 2.281
20.583 1.000 2.300

2.300
12.942
1.769

0.739
32.141
2.430
3.078

2.300
2.707
0.948

3.968
1. 000

14.589
0.800

Q (By-Pass)

1.500
0.781
0.335
0.019
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI
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PROJECT NAME - .t.~~4 1:1
HIGHWAY NAME-~=I/tJe. ~
LOCATION --':Jf'::,.....'J-'I-I.:2ClLJ.!=:.i--:');.~~""-.-&"'-r:=------
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

04-10-2003
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CURB OPENING INLET -- ON GRADEI
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING =

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.433 0.684
6.583 0.787 1.244
9.583 0.963 1.521

13.583 1. 000 1.580
20.583 1.000 1. 580

0.530
0.016
1. 000
0.016
1.417
0.059
1. 003
0.016

1.580
10.652
1. 661

0.608
38.468

2.263
2.776

1.580
2.542
0.792

3.641
1. 000

11.414
0.800

Q (By-Pass)

0.896
0.336
0.059
0.000
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME -~r1 r,dtn TRACS NO.
HIGHWAY NAME----z1~a-.5-f!".,-:'I,:-'-·I1-e..--I£*~++------ DESIGNER -
LOCATION - .srlt oJ $.;-1.1 LL CHECKER
Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutt~r Depression-Inch~s-

Manning's 'N =

04-10-2003
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0.530
0.015
1.000
0.015
1.417
0.059
1. 003
0.016

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING =

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.377 0.747
6.583 0.706 1.399
9.583 0.898 1.778

13.583 1.000 1. 980
20.583 1.000 1. 980

1.980
12.143

1.722

0.679
34.282
2.363
2.934

1. 980
2.645
0.879

3.816
1.000

13.330
0.800

Q (By-Pass)

1.233
0.581
0.202
0.000
0.000



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME - S"dLl) ttl n TRACS NO.
HIGHWAY NAME--!~7i'?~"":''<'''=e-'./.~/:...L'I1-,,-K''''''0--''-------- DESIGNER -
LOCATION - -:srtL ~"t:as--;f1 CHECKER
Ver 3.40: December 1995

04-10-2003

CURB OPENING INLET -- ON GRADE

CURB OPENING--ADOT STD. C-15.20

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

1. 780
9.708
1. 813

0.540
0.020
1. 000
0.020
1.417
0.059

,1. 003
0.016

0.713
40.049

2.423
2.993

= 1.780
= 2.690
= 0.904

= 3.850
= 1.000

= 11.791
0.800

Q(By-Pass)
----------

1. 032
0.409
0.087
0.000
0.000

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET~CFS--Q

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.420 0.748
6.583 0.770 1.371
9.583 0.951 1. 693

13.583 1. 000 1.780
20.583 1. 000 1.780

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

I
I
I
I
I
I
I

/

I
I
I
I:

.-'

I
I
I

'\
II



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME ---,£=cD-7-'-'I1~t:::....~-=;-<-r1L-- _
HIGHWAY NAME- llC1...1~/"rJe "'~' "
LOCATION --.s~~r.:->iir.J~,'-7t~s,~,i-, (-:-',.-:-~,-L:-r=-----
Ver 3.40: December 1995 1

'

TRACS NO.
DESIGNER 
CHECKER

04-10-2003
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CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N =

0.540
0.020
1. 000
0.020
1.417
0.059
1. 003
0.016

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS~-Q

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING =

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.402 0.779
6.583 0.743 1.442
9.583 0.930 1.804

13.583 1. 000 1.940
20.583 1.000 1. 940

1.940
10.049
1. 850

0.752
38.758

2.475
3.075

1. 940
2.741
0.950

3.937
1. 000

12.419
0.800

Q (By-Pass)

1.161
0.498
0.136
0.000
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
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PROJECT NAME - TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - !Yl2Q f 1) 3/ '0 Ii 6'1 CHECKER
Ver 3.40: December 1995

04-07-2003
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LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) 9.,- CAPT.0

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

5.000 0.143 1.175 3.380 4.555 3.655 55.49
10.000 0.276 2.269 3.036 5.304 2.906 64.61
15.000 0.399 3.280 2.691 5.971 2.239 72.73
20.000 0.512 4.206 2.347 6.553 1.657 79.81
25.000 0.615 5.045 2.002 7.047 1.163 85.84
30.0g0 0.706 5.796 1. 657 7.453 0.757 90.7~

SLOTTED DRAIN wj GRATE--ON GRADEI
I
I
'---"

·1
I'
I
I
I
I
I
I,-
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft.jFt.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft.jFt.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft.jFt.--Sw =

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.92

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

1. 800
0.020

10.000
0.020
4.500
0.037
1.998

. 0.016

8 . 210 - 1() Y, t

13 .212 - If:, rAC-f..

4.281

5.987
72.918
5.167
4.089

3.350
2.000
5.590
7.350

2.539
0.000

60.802
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-07-2003
PROJECT NAME- TRACS NO.-
HIGHWAY NAME-------------- DESIGNER - lSsR 71h,---==-=----
LOCATION - dec9 f fS :>1<66-+ -Z-7 CHECKER ~ PAGE
Ver 3.40: December 1995 -- ---

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

0.771
0.020

10.000
0.020
2.500
0.021
0.624
0.016

4.370 - 10 )' r

13.142 - Ib' ....... <.>--J'

2.526

1. 888
43.205

3.162
3.178

3.354
2.000
5.171

10.531

4.013
1. 000

32.924
0.670
1. 000

LENGTH Efficiency Q(S.D.) Q (GRATE) Q (INT.) Q (By-P~ss) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.257 1.121 2.361 3.482 0.888 79.68
10.000 0.479 2.092 1. 811 3.903 0.467 89.32
15.000 0.665 2.907 1.277 4.185 0.185 95.76
20.000 0.814 3.558 0.774 4.332 0.038 99.13
25.000 0.923 4.033 0.336 4.369 0.001 99.98
30.000 0.987 4.314 0.056 4.370 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-07-2003
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - R$l~)

LOCATION - lIe~ e13 3/f07+67 CHECKER --b4~ PAGE _
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) 9,- CAPT.()

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

5.000 0.557 0.875 0.595 1.470 0.100 93.64
10.000 0.904 1.420 0.150 1. 570 0.000 99.98
15.000 1.000 1.570 0.000 1.570 0.000 100.00
20.000 1. 000 1.570 0.000 1.570 0.000 100.00
25.000 1.000 1. 570 0.000 1.570 0.000 100.00
30.000 1. 000 1.570 0.000 1.570 0.000 100.00

I
I
I
I
I

~, .. ~.

I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Man:q.ingls IN

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter~CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

0.197
0.020

10.000
0.020
2.500
0.021
0.624
0.016

1.570 - \Oyt
11.559 -1?..,Ll'/YlC>-X

1.173

0.754
47.994

1.455
2.798

3.354
2.000
5.171
7.354

3.610
1. 000

13.731
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-07-2003
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Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw
Gutter Depression-Inches--

= 0.020
= 10.000

0.020
= 2.500
= 0.021
= 0.624

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Effective Perimeter--Ft.

Capture Ratio -- GRATE =
Capture Ratio -- SLOTTED DRAIN =

Local Gutter Depression-Inches =

Flow-CFS--Q =

3.354
2.000
5.171
7.354

0.500
0.670

1.000

LENGTH Q(Slot. Dn) Q(Grate) d (inches) SPREAD,Ft.
------ ---------- -------- --------- ----------
5.000 0.866 0.696 1. 795 7.377

10.000 1.173 0.388 1.155 4.711
15.000 1.317 0.242 0.776 3.135
20.000 1.395 0.165 0.524 2.100
25.000 1.438 0.123 0.340 1. 363

uSe 10 ot- '5 fo Nc[) St-v-Z ... 'Ov1 AJol'70 ;; i'Sc o~ L.i3-
\)~C-

,,' o~ ~(o Rc0 ~to..:"" 5(;v!~ S 1J) <.: IJ p- c- l3~I:' 0..,
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-07-2003
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - ....LfZ::.:S::...;l\~-= __::_:_=---
LOCATION - jII\<2.-~ G- [3. '3 /«)'?:J f4 2. CHECKER bJFl PAGE _
Ver 3.40: December 1995

cit e. cJ-z. Sf f' c c...Q €> ~ p~ i t'c 0--__. e.. -. 0
.s~~ '3/88+'2....s - lSI's (0 ~~~ J,f~~h
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I
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I
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I
I
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I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line~Inches--d =

(o....\e...--. u ~C[) 'b
"Slo1\~D £}~o...~ ...

0.046
0.020

10.000
0.020
2.500
0.021
0.624
0.016

o. 8 6 0 - \ '0), t'

12.127 - )"(,,,//",v/<·...f

0.584

0.397
46.163

0.727
2.934



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-07-2003
PROJECT NAME- TRACS NO.-
HIGHWAY NAME------------- DESIGNER - RSR?7D,--___..=-==----
LOCATION - !1<2..~ £-D '3 \gg .... ll''Z... CHECKER ----f::4JL PAGE
Ver 3.40: December 1995 ------

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

0.033
0.020

10.000
0.020
2.500
0.021
0.624
0.016

0.700 -/0,/ ~

11.964 - 1'2. ,L\ '_G..x
0.488

0.327
46.673

0.607
2.895



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-07-2003
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - "'<, i7

-----:::----:---------- CHECKER _-4?:=:'\~:4~-)~-----:P=-=A~G=E:::--~--- _-_-LOCATION - t1eJJ £0 31B<1'-'0£\ . UOr-
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.570 0.924 0.593 1.517 0.103 93.66
10.000 0.917 1.485 0.134 1.620 0.000 99.99
15.000 1. 000 1.620 0.000 1.620 0.000 100.00
20.000 1. 000 1. 620 0.000 1. 620 0.000 100.00
25.000 1. 000 1.620 0.000 1. 620 0.000 100.00
30.000 1. 000 1. 620 0.000 1.620 0.000 100.00

I
I
I
I,
I
I
I
I
,~ ..~

I
I
I
I
I
I
I-

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

0.165
0.020

10.000
0.020
2.500
0.021
0.624
0.016

1. 620 - \0 y"
I

12.097 - 17J/"",e:.-,x.
1.105

0.749
46.257

1.375
2.927

3.354
2.000
5.171
7.354

3.748
1. 000

13.352
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-07-2003
PROJECT NAME- TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION t1e& f13 3190 J,-'1-] CHECKER
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

=

=

=

0.443
0.020

10.000
0.020
2.500
0.021
0.624
0.016

2.620- I01(
12 . 032 - l'l , '-l f _C>.. f.

1. 807

1.217
46.459

2.247
2.912

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

3.354
2.000
5.171
7.354

3.731
1. 000

21. 958
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q(By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.372 0.974 1.151 2.126 0.494 81.13
10.000 0.665 1.743 0.736 2.478 0.142 94.59
15.000 0.874 2.289 0.325 2.614 0.006 99.78
20.000 0.987 2.586 0.034 2.620 0.000 100.00
25.000 1.000 2.620 0.000 2.620 0.000 100.00
30.000 1.000 2.620 0.000 2.620 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME- _
HIGHWAY NAME--------------",---
LOCATION - !1e..Q E \) 31'\2. ...<].>
Ver 3.40: December 1995

04-07-2003
TRACS NO.
DESIGNER - "'sR
CHECKER ~K.2J~za~~"'-----:-PA-:-G=E-:-_-_- _~-_-

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) ~ CAPT.0

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

5.000 0.339 1.016 1.316 2.332 0.668 77.74
10.000 0.614 1. 842 0.908 2.750 0.250 91. 66
15.000 0.821 2.464 0.501 2.965 0.035 98.84
20.000 0.955 2.865 0.135 3.000 0.000 100.00
25.000 1. 000 3.000 0.000 3.000 0.000 100.00
30.000 1. 000 3.000 0.000 3.000 0.000 100.00

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--SX =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

0.506
0.020

10.000
0.020
2.500
0.021
0.624
0.016

3.000-1 0 yf
12.351 -I'l...l.j'_o..)<.

1. 964

1.364
45.478

2.447
2.988

3.354
2.000
5.171
7.354

3.812
1. 000

24.356
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-07-2003
PROJECT NAME- _

HIGHWAY NAME -_-=-- --::------,;,.....--__
LOCATION - I1e.-Q £.1) 3 19{ -l'\5"
Ver 3.40: December 1995

TRACS NO.-

DES I GNER - ..Jg~S..;u::,R"<-:;;ro_r----=~:-=----
CHECKERt112 PAGE. _

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

=
=

=

=

=
=
=

0.359
0.020

10.000
0.020
2.500
0.021
0.624
0.016

2 • 2 70 - \0 Yf ,

11 . 8 62 - \"2. ,L\ V'" '--,(

1. 610

1. 067
46.998

2.001
2.871

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

3.354
2.000
5.171
7.354

3.687
1. 000

19.329
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.417 0.. 946 0.980 1. 926 0.344 84.83
10.000 0.731 1.658 0.550 2.208 0.062 97.28
15.000 0.932 2.116 0.154 2.270 0.000 100.00
20.000 1. 000 2.270 0.000 2.270 0.000 100.00
25.000 1. 000 2.270 0.000 2.270 0.000 100.00
30.000 1.000 2.270 0.000 2.270 0.000 100.00
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-07-2003
PROJECT NAME- TRACS NO.-
HIGHWAY NAME-------------- DESIGNER - .uR..2>..Jo.;R'I,.-.--=....-_-=-:-::::-=::---__
LOCATION - jVleJ,l E. f> -;1.-03 -t (,~ CHECKER df) PAGE
Ver 3.40: December 1995 ---

SLOTTED DRAIN wi GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE} Q (INT.) Q (By-Pass) ~ CAPT.0

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

5.000 0.254 1.263 2.000 3.264 1.706 65.67
10.000 0.475 2.359 1.598 3.957 1.013 79.62
15.000 0.660 3.281 1.197 4.478 0.492 90.10
20.000 0.809 4.021 0.796 4.817 0.153 96.92
25.000 0.919 4.565 0.395 4.960 0.010 99.80

I
I
I
I
I
I
I

"I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN =

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

0.614
0.020

10.000
0.020
2.500
0.021
0.624
0.016

4.970-\Oyl'
14 .396 - (b' VV7<>y\

2.395

1.989
40.024

3.015
3.479

3.354
2.000
5.171
7.354

4.329
1.000

33.256
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-07-2003
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - -'-R"""$-'-'R~-=""" _o_==__--

LOCATION - ;1IleC9 E~ ~ 203.-+ 6 S- CHECKER ~ PAGE _
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross~Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

0.614
0.020

10.000
0.020
2.500
0.021
0.624
0.016

6.870-50 yr
16.257- -zz'~~x

2.597

2.478
36.063

3.291
3.926

3.354
2.000
5.171
7.354

4.794
1. 000

39.306
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------
5.000 0.217 1.492 2.526 4.018 2.852 58.49

10.000 0.410 2.820 2.115 4.935 1.935 71. 84
15.000 0.579 3.978 1.707 5.685 1.185 82.75
20.000 0.722 4.959 1.301 6.260 0.610 91.12
25.000 0.838 5.756 0.895 6.651 0.219 96.81



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q(By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.326 1. 928 2.650 4.578 1.332 77.47
10.000 0.594 3.511 1. 925 5.436 0.474 91.98
15.000 0.800 4.727 1.136 5.864 o ,_0~6__ 99.21
20.000 0.939 5.547 0.363 5.910 0.000 100.00
25.000 0.999 5.907 0.003 5.910 0.000 100.00

SLOTTED DRAIN W/ GRATE--ON GRADE

TRACS NO.
DESIGNER 
CHECKER

3.354
2.000
5.171
7.354

5.724
1. 000

04-07-2003

__IA,-¥-J__PAGE _

0.614
0.020

10.000
0.020
2.500
0.067
2.001
0.016

5.910
14.540

2.615

2.832
47.916

3.494
4.891

25.385
0.670
0.500

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Ve1ocity--FPS =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

Flow-CFS--Q
SPREAD-Ft.--T

Average Ve1ocity-V-fps

Roadway Grade-% Per cent--G =
Roadway Cross-S1ope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

PROJECT NAME- _
HIGHWAY NAME-
LOCATION --jVl-:"e-;:g-tr--e-:-13""""--3-"Z..-O-1-""-l.-U---
Ver 3.40: December 1995

I
I

! I

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME-
HIGHWAY NAME--------------

LOCATION - II dj E~ 37.. 07-f 60
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

04-07-2003

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

0.614
0.020

10.000
0.020
2.500
0.067
2.001
0.016

8.640
17.011

2.842

3.576
41.393

3.829
5.484

3.354
2.000
5.171
7.354

6.343
1.000

31. 723
0.670
0.500

LENGTH Efficiency Q{S.D.) Q{GRATE) Q(INT.) Q (By-Pass) % CAPT.
------ -----.----- ------- -------- ------- ---------- -------

5.000 0.266 2.295 3.488 5.783 2.857 66.94
10.000 0.494 4.270 2.803 7.073 1.567 81. 86
15.000 0.684 5.911 2.095 8.006 0.634 92.66
20.000 0.833 7.200 1. 334 8.535 0.105 98.78
25.000 0.939 8.111 0.529 8.640 0.000 100.00



I
I
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-07-2003
PROJECT NAME - TRACS NO.--------------
HIGHWAY NAME- DESIGNER - --I1S..:::..S~R---=.........-_~_:::_==_--_

LOCATION - t'le.~ £ l> ?1.00\+ 7..~ CHECKER jji2 PAGE _
Ver 3.40: December 1995

SLOTTED DRAIN wi GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q(By-Pass) % CAPT.
------ - - -.- - - - - -- ------- -------- ------- ---------- -------

5.000 0.569 L065 0.801 ..L.§66 0.004 99.77
-~'.-~

10.000 0.916 1. 713 0.157 1. 870 0.000 100.00
15.000 1.000 1.870 0.000 1.870 0.000 100.00
20.000 1. 000 1. 870 0.000 1.870 0.000 100.00
25.000 1. 000 1. 870 0.000 1. 870 0.000 100.00

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's IN

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

0.698
0.020

10.000
0.020
2.500
0.067
2.001
0.016

1.870dv yr
8.374 - ~/~..;v>o-?<
2.207

1.386
74.122
2.760
3.411

3.354
2.000
5.171
7.354

4.102
1. 000

13.378
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME-_--rr- _
LOCATION - t1er() f 1> 31.o~-\ 25
Ver 3.40: December 1995

04-07-2003
TRACS NO.-
DESIGNER - ~SR~~__~ _
CHECKER U::J:...L PAGE _

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

0.698
0.020

10.000
0.020
2.500
0.067
2.001
0.016

3.140-S 0 y\"
10.733

2.419

1.949
62.074
3.143
3.977

3.354
2.000
5.171
7.354

4.743
1.000

17.991
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pa~s) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.444 1.393 1.563 2.955 0.185 94.11
10.000 0.768 2.411 0.726 3.138 0.002 99.92
15.000 0.960 3.016 0.124 3.140 0.000 100.00
20.000 1.000 3.140 0.000 3.140 0.000 100.00
25.000 1.000 3.140 0.000 3.140 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
I
I

PROJECT NAME-
HIGHWAY NAME----------~---

LOCATION - f1e~ e'iS 321o-t'60
Ver 3.40: Dec-eLmb~e02r-..J1~9~9~5:-----=::..=;'--'--''---'''-=----

TRACS NO.
DESIGNER 
CHECKER

04-08-2003

PAGE _

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.568 1. 040 0.787 1. 827 0.003 99.82
10.000 0.915 1.675 0.155 1. 830 0.000 100.00
15.000 1.000 1. 830 0.000 1.830 0.000 100.00
20.000 1. 000 1.830 0.000 1.830 0.000 100.00
25.000 1. 000 1. 830 0.000 1. 830 0.000 100.00

SLOTTED DRAIN W/ GRATE--ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

0.742
0.020

10.000
0.020
2.500
0.067
2.001
0.016

1.830-IOyf
8.154 - ~.~:-no..,k
2.257

1.379
75.372
2.808
3.358

3.354
2.000
5.171
7.354

4.040
1.000

13.407
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME -----,,......-,:::---..,,--:;::,---- --::;- _
LOCATION - t'le<9 6\3. 3'2..10+8c
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

04-08-2003

RsR
a)<--_PAGE _

SLOTTED DRAIN w/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder $lope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Mannip.g's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

=

=
=
=
=
=
=

=

=
=

0.742
0.020

10.000
0.020
2.500
0.067
2.001
0.016

2.720-f'°y.r
9.902
2.415

1. 796
66.016

3.104
3.777

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

3.354
2.000
5.171
7.354

4.521
1. 000

16.777
0.670
0.500

LENGTH Efficiency Q(S.D.) Q (GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.471 1.281 1.351 2.633 0.087 96.80
10.000 0.804 2.188 0.532 2.720 0.000 100.00
15.000 0.982 2.672 0.048 2.720 0.000 100.00
20.000 1.000 2.720 0.000 2.720 0.000 100.00
25.000 1.000 2.720 0.000 2.720 0.000 100.00



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGg DESIGN SECTION

04-08-2003
PROJECT NAME - TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - (leAl f!.S 31.1 \ tc;7 CHECKER
Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning I sIN

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

GRATg TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Capture Ratio -- GRATE

Effective Perimeter--Ft. =
Splash-Over Velocity--FPS =

Local Gutter Depression-Inches =

Flow-CFS--Q =
GUTTER FLOW at INLET-CFS--Q =

Gutter Velocity at INLET-fps =
Depth at INLET Curb Line-Inches--d

Frontal Flow Intercepted by GRATE--CFS =
Lateral Flow Intercepted by GRATE--CFS =

TOTAL Flow Intercepted by GRATE--CFS =

% FLOW Intercepted
By-pass Flow--CFS

0.763
0.020

10.000
0.020
2.500
0.067
2.001
0.016

0.970- ID y S
5.631- B.~.....-o-.~

2.095

0.875
90.243

2.398
2.752

3.354
2.000
5.171
0.500
7.354
7.354

1. 000

0.970
0.963
2.593
3.283

0.935
·0.024
0.959

98.856
0.011



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-08-2003
PROJECT NAME- TRACS NO.-
HIGHWAY NAME------------- DESIGNER - RSR ??'?..-r--............."""""'"=---
LOCATION - Mel) r: 1;> ~'Z." .J57 CHECKER (A;L__PAGE _
Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manningls IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Capture Ratio -- GRATE =

Effective Perimeter--Ft. =
Splash-Over Velocity--FPS =

Local Gutter Depression-Inches =

Flow-CFS--Q =
GUTTER FLOW at INLET-CFS--Q =

Gutter Velocity at INLET-fps =
Depth at INLET Curb Line-Inches--d =

Frontal Flow Intercepted by GRATE--CFS =
Lateral Flow Intercepted by GRATE--CFS

TOTAL Flow Intercepted by GRATE--CFS

% FLOW Intercepted
By-pass Flow--CFS =

0.763
0.020

10.000
0.020
2.500
0.067
2.001
0.016

1. 440 - ~Oyr
7.124
2.204

1.172
81.404

2.666
3.111

3.354
2.000
5.171
0.500
7.354
7.354

1. 000

1.440
1.349
2.888
3.742

1.278
0.077
1. 355

94.113
0.085



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
I
I

PROJECT NAME- TRACS NO.
HIGHWAY NAME----------.,....---- DESIGNER -
LOCATION - t1er9 eB 31./8-170 CHECKER
Ver 3.40: December 1995

09-23-2002

ISs/?
__-\",<za~)__PAGE _

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q(By-Pass) 9..- CAPT.0

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

5.000 0.339 1. 865 2.508 4.372 1.128 79.49
10.000 0.614 3.379 1.771 5.150 0.350 93.63

0.822
-- .._....~,-~~~-

15.000 4.520 0.963 5.483 0.017 99.69
20.000 0.955 5.254 0.246 5.500 0.000 100.00
2!?000 1.000 5.500 0.000 5.500 0.000 100.00
30.000 1. 000 5.500 0.000 5.500 0.000 100.00

SLOTTED DRAIN wi GRATE--ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
. Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

0.614
0.020

10.000
0.020
2.500
0.067
2.001
0.016

5.500
14.107

2.575

2.709
49.246

3.434
4.787

3.354
2.000
5.171
7.354

5.614
1. 000

24.332
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME-__---'- ~-----

HIGHWAY NAME -_-..,.._--:::--=-_---::__-:- _

LOCATI ON -_f1~e'-SlD/.---:.:.f2<3=--- ....."3>~2-=-\~q,~-t~1~D:....--
Ver 3.40: December 1995

09-23-2002
TRACS NO.-
DES I GNER - ....I.:K....""s~R.L.:::::;;::::_--=::-==__--
CHECKER <W PAGE _

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

=
=
=

=
=

=

0.614
0.020

10.000
0.020
2.500
0.067
2.001
0.016

7.590
16.132

2.762

3.303
43.524

3.712
5.273

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

3.354
2.000
5.171
7.354

6.124
1. 000

29.406
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) 9,- CAPT.0

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

5.000 0.285 2.163 3.186 5.349 2.241 70.47
10.000 0.527 3.998 2.489 6.487 1.103 85.47
15.000 0.723 5.489 1.760 7.248 0.342 95.50
20.000 0.871 6.615 0.959 7.573 0.017 99.78
25.000 0.967 7.341 0.249 7.590 0.000 100.00
30.000 1. 000 7.590 0.000 7.590 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME - TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - ;'1~J Ell 3Z2.2.. +Olf CHECKER
Ver 3.40: December 1995

09-23-2002

za~)__PAGE _

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q(By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.307 2.033 2.889 4.922 1.708 74.23
10.000 0.562 3.729 2.179 5.907 0.723 89.10
15.000 0.765 5.069 1.420 6.489 0.141 97.88
20.000 0.909 6.028 0.601 6.629 0.001 99.99
25.000 0.989 6.560 0.070 6.630 0.000 100.00
30.000 1. 000 6.630 0.000 6.630 0.000 100.00

SLOTTED DRAIN W/ GRATE--ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N =

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

0.614
0.020

10.000
0.020
2.500
0.067
2.001
0.016

6.630
15.255
2.681

3.040
45.852

3.592
5.062

3.354
2.000
5.171
7.354

5.904
1. 000

27.162
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME-_--=- _
LOCATION --.t.t1-.:..::...e~.;;..._--'t=:...=B'__ _ ___:3"__2;...:2~2::....,~O4::.>.-__
Ver 3.40: December 1995

09-23-2002
TRACS NO.-
DESIGNER - (Z S'::n
CHECKER _----l-6r.,...-L:!L.~_.:,L.-r-_-_-_-=PA=-:::G':::E======

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

=

=
=
=
=

=
=

=

=

0.614
0.020

10.000
0.020
2.500
0.067
2.001
0.016

9.830
17.926

2.926

3.870
39.367

3.950
5.703

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression.-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

3.354
2.000
5.171
7.354

6.571
1. 000

34.203
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) 9<- CAPT.0

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

5.000 0.248 2.434 3.810 6.244 3.586 63.52
10.000 0.463 4.555 3.133 7.688 2.142 78.21..... _-- ~ .- ~---

15.000 0.646 6.352 2.438 8.791 1.039 89.43
20.000 0.794 7.809 1.713 9.522 0.308 96.87
25.000 0.906 8.905 0.913 9.818 0.012 99.87
30.000 0.977 9.604 0.226 9.830 0.000 100.00



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-23-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - (2. Si~7'"Jl)
LOCATION --M-e-,,9--/#-;:-!3--1.-2,..-Z-Z.-;-5-'--O--- CHECKER ----"{LlJ..~,:_-~~~P=-:A::-G=E= _-_-_-_-_-_
Ver 3.40: December 1995

GRATE INLET--IN SUMP

GUTTER DESCRIPTION

GUTTER FLOW HYDRAULICS

Q(INLET) = 2.460 cfs is Based on WEIR flow -I0'lr

0.500

1.000
5.084

3.354
2.000
5.171
7.354

6.084
0.075

4.982
r

10.535 - ,(, ;"V'Ie.-~

= 0.200
= 10.000

0.020
= 2.500
= 0.067

2.001

Depth for WEIR FLOW, inches
Depth for ORIFICE FLOW, inches =

Capture Ratio -- GRATE =

SPREAD-Ft.--T

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw
Gutter Depression-Inches--

Depth at C.G. of Grate Flow--In.

Local Gutter Depression-Inches
Depth at INLET Curb Line-Inches--d

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Effective Perimeter--Ft.

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-23-2002
PROJECT NAME- TRACS NO.-

HIGHWAY NAME-_--.,.,.--- DESIGNER - ...!..>\("""'S-'-'I?'---o7"1f)...-tF"'I--------
LOCATION - /IIet9 6 13 'l. zz.z.+ ~cJ CHECKER __U'f=...f/~__PAGE. _
Ver 3.40: December 1995

GRATE INLET--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw
Gutter Depression-Inches--

0.200
= 10.000

0.020
= 2.500
= 0.067
= 2.001

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Effective Perimeter--Ft.

Capture Ratio -- GRATE

Local Gutter Depression-Inches =
Depth at INLET Curb Line-Inches--d

Depth at C.G. of Grate Flow--In.

SPREAD-Ft.--T

Depth for WEIR FLOW, inches =
Depth for ORIFICE FLOW, inches

3.354
2.000
5.171
7.354

0.500

1.000
7.345

7.212

8.345
0.256

Q (INLET) = 4.550 cfs is Based on WEIR flow - ~Oy f



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

gsR
_----'211~)'--_PAGE---

09-23-2002
PROJECT NAME- TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - M ....2- t'- a 3"L"Z1. -tSO CHECKER
Ver 3.40: December 1995

I
I
I
I
I
I

, I

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft .. --W =
Gutter Slope-Ft./Ft.--SW =

Gutter Depression-Inches-- =
Manning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

Cc...\e:- "'SC-£) "f~ e-L",ek sfr'c.""S) c...."
"" $Te.,. 3~"'l.Z4-.sL

0.153
0.020

10.000
0.020
2.500
0.067
2.001
0.016

0.900 I

8.488-\& rt<&.p

1. 039

0.661
73.446
1.302
3.438



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

RsR
_---'aJ)"""~'---PAGE---

09-23-2002
PROJECT NAME- TRACS NO.--------------HIGHWAY NAME- DESIGNER -
LOCATION - ftlc:D f B 3222. +SD CHECKER
Ver 3.40: December 1995

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN

0.614
0.020

10.000
0.020
2.500
0.067
2.001
0.016

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

1.340 ,
7 . 269 - I (;, M ....,,(.
1. 987

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

1.079
80.537

2.415
3.145

10 cl,ee.(~ <5rl'ea.s>
"?:> 1.- 'l. ~ -\-~



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
I
I

PROJECTNAME- _
HIGHWAY NAME-

----=---------;~-----LOCATION - ;C1e~ r:. 5 322.5".... o~
Ver 3.40: December 1995

09-27-2002
TRACS NO.
DESIGNER - ~~lL-c

CHECKER w=.wOt"""""'F./"",=r---PA-G-E======

GRATE INLET DESIGN -- ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N

F1ow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft.
Capture Ratio -- GRATE =

Effective Perimeter--Ft. =
Splash-Over Velocity--FPS

Local Gutter Depression-Inches

F1ow-CFS--Q
GUTTER FLOW at INLET-CFS--Q

Gutter Velocity at INLET-fps =
Depth at INLET Curb Line-Inches--d

Frontal Flow Intercepted by GRATE--CFS
Lateral Flow Intercepted by GRATE--CFS =

TOTAL Flow Intercepted by GRATE--CFS =

% FLOW Intercepted
By-pass Flow--CFS

0.315
0.024

10.000
0.024
2.500
0.021
0.624
0.016

0.250' IOyl'
I

4.833 -'f-......, .... ,
O. 910 ,<;I_..,A.~ ... ~ ( ..tet. ~"',:"'

0.211
84.452
1.015
1.310

3.354
2.000
5.171
0.500
7.354
7.354

1.000

0.250
0.248
1.144
1. 854

0.239
0.009
0.248

99.203
0.002



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME---------------HIGHWAY NAME-
LOCATION __f1_e_~-_f"""'-B--3-2..2-----'S~+_o_Li-'-----
Ver 3.40: December 1995

09-27-2002
TRACS NO.-
DES I GNER - ~s '\Lt?
CHECKER __a'-""aL:....,;_O£..-'=--=--=---=P=A--:::G==E~-=--=--=--=--=

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

GRATE TYPE: ADOT STD.--C15.91

0.315
0.024

10.000
0.024
2.500
0.021
0.624
0.016

0.340
5.393
0.986

0.271
79.715
1.119
1.475

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Capture Ratio -- GRATE

Effective Perimeter--Ft.
Splash-Over Velocity--FPS

Local Gutter Depression-Inches

Flow-CFS--Q
GUTTER FLOW at INLET-CFS--Q

Gutter Velocity at INLET-fps
Depth at INLET Curb Line-Inches--d

Frontal Flow Intercepted by GRATE--CFS
Lateral Flow Intercepted by GRATE--CFS

TOTAL Flow Intercepted by GRATE--CFS

% FLOW Intercepted
By-pass Flow--CFS

3.354
2.000
5.171

= 0.500
7.354

= 7.354

= 1. 000

= 0.340
= 0.328

1.253
= 2.067

0.309
0.022
0.331

97.444
0.009



ARIZONA DEPARTMENT OF TRANSPORTATION
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HIGHWAY NAME--------------
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Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

09-27-2002

PAGE. _

GUTTER FLOW HYDRAULICS

SLOTTED DRAIN W/ GRATE--IN SUMP

LENGTH Q(Slot. Dn) Q (Grate) d (inches) SPREAD/Ft.
------ ---------- -------- --------- ----------
5.000 0.623 0.427 1.245 3.937

10.000 0.830 0.220 0.711 2.701
15.000 0.918 0.134 0.397 1.589
20.000 1. 012 0.038 0.231 0.924
25.000 1.019 0.031 0.066 0.263

V~C 5/ 0+ ~(o 1f-f) ~rea.~,", 0 .... .AJ6~T~ a..._9 ~6..0 1\ oS I c.9(!.5 ote_, ....". ''(0)' '-"" 10 'eo. \ to
,

.. .F 61. ;YeS) 09.,.~ ::. .......

3.354
2.000
5.171
7.354

0.500
0.670

1.000

0.036
10.000

0.036
2.500
0.021
0.624

Local Gutter Depression-Inches

Flow-CFS--Q

Capture Ratio -- GRATE =
Capture Ratio -- SLOTTED DRAIN =

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-- =

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw =
Gutter Depression-Inches--

GUTTER DESCRIPTION

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Effective Perimeter--Ft.

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-27-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - RS~?
LOCATION -fr1<:-J) £ 6 32.2 ~ +70 CHECKER -'-'-""'-JI,LLj~r-L...---=Pk-=-=G=E---
Ver 3.40: December 1995 ----'-~---- ----

SLOTTED DRAIN W/ GRATE--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw
Gutter Depression-Inches--

0.036
10.000

= 0.036
= 2.500

0.021
= 0.624

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Effective Perimeter--Ft.

Capture Ratio -- GRATE
Capture Ratio -- SLOTTED DRAIN

=
=
=

3.354
2.000
5.171
7.354

0.500
0.670

Local Gutter Depression-Inches =

Flow-CFS--Q

1.000

LENGTH Q(Slot. Dn) Q(Grate) d (inches) SPREAD, Ft.
------ ---------- -------- --------- ----------
5.000 0.833 0.658 1. 724 5.046

10.000 1.126 0.364 1.098 3.597
15.000 1.263 0.226 0.728 2.740
20.000 1. 336 0.154 0.481 1.925
25.000 1.402 0.119 0.318 1.273
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09-27-2002
PROJECT NAME - TRACS NO.---------------HIGHWAY NAME- DESIGNER - ~s R AD
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I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N =

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

0.133
0.035

10.000
0.035
2.500
0.021
0.624
0.016

0.520 I

6.132-'& ""'<'-.1'

0.852

0.372
71. 524

0.976
2.141
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GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

09-27-2002
TRACS NO.-
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CHECKER ttY PAGE _

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q=
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

0.166
0.036

10.000
0.036
2.500
0.021
0.624
0.016

0.530 ,
5.846 - g ""__,).
0.934

0.390
73.503

1. 064
2.070



ARIZONA DEPARTMENT OF TRANSPORTATION
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09-27-2002
TRACS NO.
DESIGNER - 1'\5 i?
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SLOTTED DRAIN wj GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) ~ CAPT.0

------ ---------- ------- -------- ------- ---------- - - - -.- --
5.000 0.536 0.900 0.693 1. 593 0.087 94.84

10.000 0.882 1.481 0.198 1. 679 0.001 99.96
15.000 1. 000 1. 680 0.000 1.680 0.000 100.00
20.000 1.000 1.680 0.000 1. 680 0.000 100.00
25.000 1. 000 1. 680 0.000 1. 680 0.000 100.00
30.000 1. 000 1. 680 0.000 1.680 0.000 100.00

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft.jFt.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft.jFt.--Sw

Gutter Depression-Inches-- =
Manning I sIN

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

0.312
0.036

10.000
0.036
2.500
0.021
0.624
0.016

1. 680 - 1°'/ r

7.804 - g' ;n<--t-

1. 602 f\~ ...k~~~ c_'c-~ bG--:>~,\

1. 023
60.920
1.887
2.915 -3·:... ...r

3.354
2.000
5.171
7.354

3.658
1. 000

14.403
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION
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SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN

0.312
0.036

10.000
0.036
2.500
0.021
0.624
0.016

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

2.420
8.881
1. 764

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

1.345
55.585
2.104
3.381

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

3.354
2.000
5.171
7.354

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

4.154
1. 000

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

17.051
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.465 1.124 1.044 2.168 0.252 89.60
10.000 0.796 1.926 0.468 2.394 0.026 98.92
15.00'0" 0.978 2.:366 0.054 2.420 0.000 100.00
20.000 1.000 2.420 0.000 2.420 0.000 100.00
25.000 1.000 2.420 0.000 2.420 0.000 100.00
30.000 1.000 2.420 0.000 2.420 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION
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SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q (GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------
5.000 0.339 0.990 1.471 2.461 0.459 84.29

10.000 0.614 1. 794 0.971 2.765 0.155 94.68
15.000 0.822 2.400 0.503 2.903 0.017 99.41,
20.000 0.955 2.789 0.131 2.920 0.000 100.00
25.000 1. 000 2.920 0.000 2.920 0.000 100.00
30.000 1. 000 2.920 0.000 2.920 0.000 100.00

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--CI3.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

0.818
0.036

10.000
0.036
2.500
0.021
0.624
0.016

2.920
8.001
2.643

1. 748
59.873

3.122
3.000

3.354
2.000
5.171
7.354

3.749
1.000

24.333
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION
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PROJECT NAME - TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
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Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Rsi~

aD'-----_PAGE _

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

=

0.818
0.036

10.000
0.036
2.500
0.021
0.624
0.016

4.080
9.010
2.886

2.244
55.007
3.448
3.436

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

3.354
2.000
5.171
7.354

4.213
1. 000

28.404
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.294 1.201 1.971 3.172 0.908 77.74
10.000 0.542 2.212 1.436 3.648 0.432 89.41
15.000 0.741 3.024 0.922 3.946 0.134 96.71
20.000 0.888 3.624 0.445 4.070 0.010 99.75
25.000 0.978 3.990 0.090 4.080 0.000 100.00
30.000 1.000 4.080 0.000 4.080 0.000 100.00



I
I
I
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SLOTTED DRAIN w/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------
5.000 0.273 1.005 1.934 2.939 0.741 79.86

10.000 0.507 1. 865 1.449 3.315 0.365 90.07
15.000 0.700 2.574 0.982 3.556 0.124 96.63
20.000 0.849 3.123 0.542 3.665 0.015 99.60
25.~0 0.951 3.499 0.181 3.680 0.000 100.00.
30.000 0.999 3.675 0.005 3.680 0.000 100.00

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

1.295
0.036

10.000
0.036
2.500
0.021
0.624
0.016

3. 680 ~lo1 r
8.005 _ g'/1.... /<

3.327

2.203
59.851
3.930
3. 002 ~ ~" 1"'1~f...

3.354
2.000
5.171
7.354

3.751
1.000

30.783
0.670
0.500
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SLOTTED DRAIN w/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

1.295
0.036

10.000
0.036
2.500
0.021
0.624
0.016

5 . 670 - 5° '/ {'

9.335
3.727

3.039
53.595

4.468
3.577

3.354
2.000
5.171
7.354

4.361
1.000

37.594
0.670
0.500

LENGTH Efficiency Q.(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) g.. CAPT.0

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

5.000 0.227 1.285 2.750 4.034 1. 636 71.15
10.000 0.427 2.420 2.225 4.646 1.024 81.93
15.000 0.600 3.402 1. 713 5.115 0.555 90.22
20.000 0.745 4.224 1.216 5.440 0.230 95.95
25.000 0.860 4.878 0.742 5.620 0.050 99.13.
30.000 0.944 5.351 0.318 5.670 0.000 99.99
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LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q(By-Pass) ~ CAPT.0

------ ---------- ------- -------- ------- ---------- -------
5.000 0.273 1. 005 1.934 2.939 0.741> 79.86,

10.000 0.507 1.865 1.449 3.315 0.365 90.07
15.000 0.700 2.574 0.982 3.556 0.124 96.63
20.000 0.849 3.123 0.542 3.665 0.015 99.60
25.000 0.951 3.499 0.181 3.680 0.000 100.00
30.000 0.999 3.675 0.005 3.680 0.000 100.00

SLOTTED DRAIN wi GRATE--ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.295
0.036

10.000
0.036
2.500
0.021
0.624
0.016

3.680 -/Oyf'

8 . 0 0 5 - 10 t ""'Co- JC

3.327

2.203
59.851
3.930 ,.
3.002 - 3 ;'Y?c-y

3.354
2.000
5.171
7.354

3.751
1.000

30.783
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- _
LOCATION - l1e~ ~ B 3236 ~oQ

Ver 3.40: December 1995

09-27-2002
TRACS NO.
DESIGNER - R.~ R
CHECKER ---=-..!..:~~CA"7Il'""';)-----=PA~G=E:=-_-_- _-_-_-

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

1.295
0.036

10.000
0.036
2.500
0.021
0.624
0.016

5 . 62 0 - SO'I ('
9.306
3.719

3.019
53.720

4.456
3.564

3.354
2.000
5.171
7.354

4.348
1. 000

37.441
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) <;HINT. ) Q(By-Pass) 9,- CAPT.0

------ ---------- ------- -------- ------- ---------- -------
5.000 0.227 1.278 2.731 4.009 1.611 71.33

10.000 0.428 2.408 2.207 4.615 1.005 82.11
15.000 0.602 3.383 1.695 5.079 0.541 90.37
20.000 0.747 4.199 1.200 5.399 0.221 96.06
25.000 0.862 4.847 0.727 5.574 0.046 99.18
30.000 0.945 5.313 0.306 5.620 0.000 99.99



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
I
I

PROJECT NAME- _
HIGHWAY NAME-

-----;:;----::-~--------
LOCATION -4-J'?---,<:c:,,-,'J)=---=€.~13~----=3=l.:::..o3"'-q-'--+-"O_~'---_
Ver 3.40: December 1995

09-27-2002
TRACS NO.
DESIGNER - RsR
CHECKER ~PAGE _

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) 9.,- CAPT.0

------ ---"';"'"------ ------- -------- ------- ---------- -------

5.000 0.273 1.005 1. 934 2.939 0.741 79.86
10.000 0.507 1.865 1.449 3.315 0.365 90.07
15.000 0.700 2.574 0.982 3.556 0.124 96.63
20.000 0.849 3.123 0.542 3.665 0.015 99.60
25.000 0.951 3.499 0.181 3.680 0.000 100.00
30.000 0.999 3.675 0.005 3.680 0.000 100.00

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

1.295
0.036

10.000
0.036
2.500
0.021
0.624
0.016

3.680
8.005
3.327

2.203
59.851
3.930
3.002

3.354
2.000
5.171
7.354

3.751
1. 000

30.783
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME----...,,-----------:,,--------
LOCATION - /I~~ ~ B -ZZ3GJ t-03
Ver 3.40: Dec..£e-'-mb~e-r---=::c1~9~9-=5,.---------=::...=.;=--..t.----'--~=---

TRACS NO.
DESIGNER 
CHECKER

09-27-2002

f;$R
---'21E2.=PAGE _

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.295
0.036

10.000
0.036
2.500
0.021
0.624
0.016

5.510
9.240
3.700

2.975
54.000

4.430
3.536

3.354
2.000
5.171
7.354

4.318
1. 000

37.100
0.670
0.500

LENGTH Efficiency Q{S.D.) Q{GRATE) Q (INT.) Q (By-Pass) , % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.229 1.264 2.688 3.952 1.558 71.73., _._~--_._-

10.000 0.432 2.379 2.166 4.546 0.964 82.50
15.000 0.606 3.341 1.657 4.998 0.512 90.71
20.000 0.752 4.143 1.164 5.307 0.203 96.31
25.000 0.867 4.777 0.694 5.471 0.039 99.29
30.000 0.949 5.229 0.281 5.510 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
I
I

PROJECT NAME-
HIGHWAY NAME--------------

LOCATION -..J..M......q.~&"'""---=::£....:.6---""3-=Z .......4-=1.::.-+:........=~-=O'---
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

09-27-2002

R~ f(0J2--=-PA=-G=E::::=====

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------
5.000 0.275 0.997 1.911 2.909 0.721 80.13
(

10.000 0.510 1. 850 1.428 3.278 0.352 90.30....
15.000 0.703 2.551 0.962 3.513 0.117 96.78
20.000 0.852 3.092 0.525 3.617 0.013 99.6,:?
25.000 0.953 3.460 0.170 3.630 0.000 100.00
30.000 0.999 3.627 0.003 3.630 0.000 100.00

SLOTTED DRAIN wi GRATE--ON GRADEI
I
I
I
I
I
:t
t
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.295
0.036

10.000
0.036
2.500
0.021
0.624
0.016

3.630-IOy,~

7.966 - 'b .;4'1e"..,.x

3.315

2.180
60.053

3.914
2.986

3.354
2.000
5.171
7.354

3.733
1. 000

30.589
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME-_---=- _
LOCATION -/1<:-& tB '$2W2.+ 40
Ver 3.40: December 1995

09-27-2002
TRACS NO.
DESIGNER - ~~R

CHECKERZtti<--.__PAGE _

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G ~

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W ~

Gutter Slope-Ft./Ft.--Sw ~

Gutter Depression-Inches-
Manning's 'N ~

Flow-CFS--Q
SPREAD-Ft.--T ~

Average Velocity-V-fps ~

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps ~

Depth at Curb Line-Inches--d ~

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. ~

Grate Width---Ft.
Grate Area--Sq. Ft. ~

Splash-Over Velocity--FPS ~

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches ~

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.295
0.036

10.000
0.036
2.500
0.021
0.624
0.016

5.250-<fo 7 <"

9.082
3.653

2.871
54.688
4.368
3.467

3.354
2.000
5.171
7.354

4.246
1. 000

36.280
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.234 1. 230 2.587 3.817 1.433 72.71
10.000 0.440 2.312 2.070 4.382 0.868 83.46
15.000 0.617 3.240 1.565 4.806 0.444 91. 54
20.000 0.764 4.009 1. 078 5.087 0.163 96.89
25.000 0.878 4.609 0.616 5.225 0.025 99.53
30.000 0.957 5.027 0.223 5.250 0.000 100.00



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-27-2002

SLOTTED DRAIN wj GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) 9.<- CAPT.0

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

5.000 0.512 0.343 0.327 0.669 0.001 99.90
10.000 0.854 0.572 0.098 0.670 0.000 100.00
15.000 0.999 0.670 0.000 0.670 0.000 100.00
20.000 1.000 0.670 0.000 0.670 0.000 100.00
25.000 1.000 0.670 0.000 0.670 0.000 100.00
30.000 1.000 0.670 0.000 0.670 0.000 100.00

I
I
I
I
I
I
I
I
I
I
I
I
,I'
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft.jFt.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft.jFt.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft.jFt.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.295
0.004

10.000
0.004
2.500
0.021
0.624
0.016

0.670-tOyr
15.604' 11/,-.1",-,,(

1. 362

0.348
51.937
1. 902
1.190

3.354
2.000
5.171
7.354

1. 966
1. 000

15.225
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-27-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME -_--:- ----=-___ DES IGNER - -'-'R'--"$.....,p"-------:""""'"""...----::::-::-:=-=- _
LOCATION - t1c ~ E l3. "3 'Z L) '1" 1. Cf> CHECKER 2A) PAGE
Ver 3.40: December 1995 ----

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.295
0.004

10.000
0.004
2.500
0.021
0.624
0.016

1.440- 50 )'t-

21. 799 -7.. L.' /"'1 .... )(

1.584

0.537
37.291

2.250
1.458

3.354
2.000
5.171
7.354

2.320
1. 000

25.503
0.670
0.500

LEN"GTH Efficiency Q(S.D.) Q (GRATE) Q (INT.) Q(By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.345 0.468 0.734 1.202 0.238 83.44
10.000 0.592 0.852 0.546 1.398 0.042 97.08
15.000 0.797 1.148 0.292 1.440 0.000 99.99
20.000 0.937 1.349 0.091 1.440 0.000 100.00
25.000 0.999 1.439 0.001 1.440 0.000 100.00
30.000 1.000 1.440 0.000 1.440 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

1'2.. 58
_----'0i2~.~_PAGE---

09-27-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER -
LOCATION --t1-/l.--:~:---e.-13--'3-2-"-'7-"'-I-'---- CHECKER
Ver 3.40: December 1995

I
I
I

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.200 0.932 1. 927 2.859 1.801 61.36
10.000 0.380 1.770 1. 660 3.430 1.230 73.61
15.000 0.539 2.513 1.389 3.902 0.758 83.73
20.000 0.677 3.155 1.114 4.269 0.391 91. 60
25.000 0.75!} _,.,}.6~~, 0.827 4.522 0.138 97.03
30.000 0.885 4.125 o ~-52 0 4.645 0.015 99.67

SLOTTED DRAIN wi GRATE--ON GRADEI
I
I
I
'I
I
I,
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAB--Ft.--T

Average velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

1.295
0.013

10.000
0.013
2.500
0.021
0.624
0.016

4 . 660 - 10 .'t r
16 . 040 - Ii. .->e-.)(

2.809

1.791
38.444
3.620
2.688

3.354
2.000
5.171
7.354

3.544
1. 000

42.887
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME - TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION -l1e~ ~ 13 32tJ1-f \\ CHECKER
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

09-27-2002

__...!A,,-\-J.....__PAGE _

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.295
0.013

10.000
0.013
2.500
0.021
0.624
0.016

7.320 - 5°"'/ t
19.069

3.136

2.406
32.870

4.071
3.149

3.354
2.000
5.171
7.354

4.030
1. 000

55.342
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT. ) Q (By-Pass) !1,- CAPT.0

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

5.000 0.157 1.147 2.577 3.724 3.596 50.88
10.000 0.301 2.207 2.313 4.520 2.800 61. 75
15.000 0.434 3.176 2.049 5.226 2.094 71.39
20.000 0.554 4.055 1.784 5.838 1.482 79.76
25.000 0.661 4.$39 1.516 6.~?5 O.96;i 86.JD.
30.000_ 0.755 5:-526 1.244 6.770 ,____0.550 92.48-....



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER -
LOCATION --fl-L-f-:-C>---L-.-S-\--t-(,-2J----- CHECKER
Ver 3.40: December 1995

09-27-2002

_-,"~~__PAGE _

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) ~ CAPT.0

------ ---------- ------- -------- ------- ---------- -------
5.000 0.215 1.053 2.205 3.258 1.652 66.36

10.000 0.406 1. 992 1.844 3.836 1.074 78.13
15.000, 0.573 2.813 1.483 4.297 0.613 87.51
20.000 0.715 3.511 1.122 4.633 0.277 94.36
25.000 0.831 4.081 0.757 4.838 0.072 98.53
30.000 0.920 4.515 0.392 4.907 0.003 99.94

SLOTTED DRAIN wj GRATE--ON GRADEI
I,
I
'I
I
I
I,

I
I
,1
I
\..,~..

I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft.jFt.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft.jFt.--Ss =

Gutter Width-Ft.--W ::
Gutter Slope-Ft.jFt.--Sw =

Gutter Depression-Inches-- =
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. ::
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. ::
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.297
0.020

10.000
0.020
2.500
0.021
0.624
0.016

4.910-l"1("
12 . 4 53 LZ. /1 /'" '" y
3.161

2.218
45.172

3.942
3.013 3" /lce-~

3.354
2.000
5.171
7.354

3.838
1. 000

39.821
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- _
LOCATION - /VI L f 13. L.. so 1-1 bB
Ver 3.40: December 1995

TRACS NO.
DESIGNER - R~R

'TCHECKER ~

09-27-2002

PAGE---

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

=
=

=

=

1.297
0.020

10.000
0.020
2.500
0.021
0.624
0.016

7. 570 -~0'f r
14.653

3.522

2.985
39.427

4.437
3.541

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

3.354
2.000
5.171
7.354

4.394
1.000

49.889
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) 9.,- CAPT.0

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

5.000 0.173 1.311 2.985 4.295 3.275 56.74
10.000 0.331 2.509 2.615 5.125 2.445 67.70
15.000 0.475 3.593 2.248 5.841 1.729 77.16
20.000 0.602 4.560 1.881 6.441 1.129 85.09
25.000 0.714 5.405 1.516 6.920 0.650 91.42
30.000 0.809 6.124 1.149 7.273 0.297 96.07



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-27-2002
PROJECT NAME - TRACS NO.-
HIGHWAY NAME- DESIGNER - I\sR
LOCATION --;Y1-L-f-~-d---L-5-6-/-2-Z------ CHECKER ....:..:.::::...;:.....;Od'-::.......)---P--A--G=E===-=--=--=
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------
5.000 0.195 1.035 2.414 3.449 1.871 64.83

10.000 0.370 1.970 2.040 4.010 1.310 75.37
15.000 0.526 2.801 1.670 4.471 -0.849 84.04
20.000 0.663 3.525 1.304 4.829 0.491 90.77
25.000 0.778 4.138 0.946 5.084 0.236 95.57
30.000 0.871 4.635 0.616 5.250 0.070 98.69

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

1.531
0.000

3.350
2.000
5.590
7.350

1.297
0.024

10.000
0.024
4.500
0.037
1.998
0.016

5.320 ·'07"
10.588 - Ib'~ .... x:

3 . 54 7 Loc.",5~c~ ....'\ e. ....~ tl ~

4.302
80.860
4.113
3.788

44.139
0.670
0.500

=
FLOW in Gutter-CFS--Q

% Flow in Gutter-CFS
Velocity of Flow in Gutter-fps

Depth at Curb Line-Inches--d

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.92

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

I
I
I
I
I,
I
I
,I

I
I'v'

I
I
I
I,
I



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- _
LOCATION - t"1L f f\ 1- -5 I. + 2.1
Ver 3.40: December 1995

09-27-2002
TRACS NO.-
DESIGNER - ..cR...::S~R..l....-"""7""'lIF'Y-_'----:-=- _
CHECKER ~PAGE _

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.92

=
=
=
=

=
=

=

1.297
0.024

10.000
0.024
4.500
0.037
1.998
0.016

8.030 _~()'1r

12.578
3.889

5.865
73.043
4.636
4.373

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

3.350
2.000
5.590
7.350

1.801
0.000

53.381
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) !Ie- CAPT.0

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

5.000 0.162 1.303 3.257 4.559 3.471 56.78
10.000 0.312 2.502 2.862 5.364 2.666 66.80
15.000 0.448 3.596 2.470 6.066 1.964 75.54
20.000 0.570 4.581 2.082 6.662 1. 368 82.97
25.000 0.679 5.454 1.697 7.151 0.879 89.05
30.000 0.774 6.213 1.316 7.529 0.501 93.76



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

,
I
I

PROJECT NAME-
HIGHWAY NAME--------------
LOCATION - /l1L f13 kbO--t~O

Ver 3.40: December 1995

09-27-2002
TRACS NO.-
DES IGNER - ....;.p.....;..;;;..>_rs-'-=,...-- _
CHECKER ~ PAGE. _

SLOTTED DRAIN wi GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) ~ CAPT.0

------ ---------- ------- -------- ------- ---------- -------
5.000 0.182 1.253 3.021 4.274 2.626 61.94

10.000 0.347 2.394 2.575 4.969 1. 931 72.01
15.000 0.495 3.418 2.139 5.558 1.342 80.55
20.000 0.627 4.324 1.716 6.040 0.860 87.54
25.000 0.740 5.106 1. 308 6.414 0.486 92.96
30.000 0.835 5.761 0.919 6.679 0.221 96.80

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1. 016
0.000

3.350
2.000
5.590
7.350

6.900 -lOY, ....
9.767' to m~'1

3.994

1.297
0.036

10.000
0.036
4.500
0.037
1.998
0.016

5.586
80.950
4.549
4.274

47.445
0.670
0.500

=
=

=

=

=

=

=

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.~-Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.92

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

I
~

I
I
I
'I
I
I
I
I
I
I
I
I
I,,
I



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER -
LOCATION - elL. E L) 260 ± ~u CHECKER
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

09-27-2002

R.sf?W,,-__PAGE _

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.92

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

1.297
0.036

10.000
0.036
4.500
0.037
1.998
0.016

9.760 "?o'("
11.135

4.354

7.328
75.084
5.056
4.864

3.350
2.000
5.590
7.350

2.179
0.000

54.936
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.158 1.540 3.924 5.464 4.296 55.98
10.000 0.303 2.962 3.440 6.402 3.358 65.59
15.000 0.437 4.263 2.964 7.227 2.533 74.04
20.000---- 0.557 5.439 2.499 7.938 1.822 81.33
25.000 0.665 6.488 2.045 8.533 1.227 87.43
30.000 0.759 7.405 1.605 9.010 0.750 92.32



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-27-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- ---:~ ---- DCHEESCIGKNEERR - i<~7..r-----=:-::-:::=----
LOCATION - ~L 1££3 L.G5"-t61 (.f4Lc. PAGE _
Ver 3.40: December 1995

SLOTTED DRAIN wi GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) 9,- CAPT.0

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

5.000 0.287 0.943 1.757 2.700 0.590 82.06
10.000 0.529 1.741 1.283 3.024 0.266 91.93
15.000 0.726 2.389 0.828 3.217 0.073 97.79
20.000 0.874 2.876 0.410 3.286 0.004 99.89
25.000 0.969 3.188 0.102 3.290 0.000 100.00
30.000 1.000 3.290 0.000 3.290 0.000 100.00

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

3.354
2.000
5.171
7.354

3.290~101"

7 .694 -lOt ""-'eo.,",

3.232

3.607
1. 000

1.297
0.036

10.000
0.036
2.500
0.021
0.624
0.016

2.024
61. 519
3.801
2.868

29.238
0.670
0.500

=

=

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

I
,.~

I:
I
I
I
I
I
I,
I
I
I
I
I,
'I



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- ----=- _
LOCATION - I'1k E (3. '2. I: 5..,. $1
Ver 3.40: December 1995

09-27-2002
TRACS NO.-
DESIGNER - -,B.LS~L-:;;;......--" _
CHECKER _--!::~:r:...J£ PAGE _

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

=

=
=

=

=

=

1.297
0.036

10.000
0.036
2.500
0.021
0.624
0.016

5.670-50y"
9.333
3.729

3.039
53.602
4.469
3.576

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

3.354
2.000
5.171
7.354

4.360
1. 000

37.605
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pas~) ~ CAPT.0

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

5.000 0.226 1.284 2.750 4.034 1. 636 71.15
10.000 0.427 2.420 2.226 4.645 1.025 81.93
15.000 0.600 3.402 1. 713 5.115 0.555 90.21
20.000 0.745 4.224 1.217 5.440 0.230 95.95
25.000 0.860 4.877 0.743 5.620 0.050 99.12
30.000 0.944 5.351 0.319 5.669 0.001 99.99



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-27-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME-------------- DCHEESCIGKENERR - R:e> R?Jf?...----::--:::-::c=----
LOCATION -lIIk fi. a 1..6~-too ~ PAGE _
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

10.000 0.284 3.293 3.956 7.249 4.361 62.43
15.000 0.410 4.754 3.460 8.214 3.396 70.75
20.000 0.524 6.089 2.973 9.062 2.548 78.05
25.000 0.628 7.294 2.497 9.791 1.819 84.33
30.000 0.720 8.365 2.033 10.398 1.212 89.56
35.000 0.801 9.298 1.584 10.882 0.728 93.73

, ........._,-._... -.....-."- --...~, .............~---,-_._ .....-

I
I
M

I
I
II!
I
I
I
I
I
I
I
,I

I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.92

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

1.297
0.036

10.000
0.036
4.500
0.037
1. 998
0.016

11.610-tb ",/ \

11. 888
4.546

8.370
72.095
5.326

'/ All .. "5.190 "(,. r' ,

3.350
2.000
5.590
7.350

0.422
0.000

59.119
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME----'-------------
LOCATION - tl1lc £ f3 '2..b~iQU

Ver 3.40: December 1995

09-27-2002
TRACS NO.-
DESIGNER - --'-fl=S:...!.R:1,....~A....7- =--__
CHECKER CA.L PAGE. _

SLOTTED, DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.92

=

=
=

=

=

=
=
=

1.297
0.036

10.000
0.036
4.500
0.037
1.998
0.016

1 7 . 03 0 ,SO 'I r
13.735

5.000

11.157
65.512

5.964
5.988

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

3.350
2.000
5.590
7.350

3.740
0.000

69.515
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) ~ CAPT.0

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

10.000 0.244 4.153 5.333 9.486 7.544 55.70
15.000 0.354 6.035 4.790 10.825 6.205 63.56
20.000 0.457 7.783 4.255 12.038 4.992 70.69
25.000 0.552 9.395 3.728 13.124 3.906 77.06
30.000 0.638 10.869 3.211 14.080 2.950 82.68
35.000 0.716 12.201 2.705 14.905 2.125 87.52



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME-
HIGHWAY NAME--------------

LOCATION - I'1e.JJ Wi) 3\~H.. f,3
Ver 3. 40: Dec-'e-mb..;-::-e-r----=1'-=9==9:-::5:--------'''''-'-''''--'--:....ll.......L---

TRACS NO.
DESIGNER 
CHECKER

10-02-2002

,~ $/~

_--,~PAGE _

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) 9,- CAPT.0

------ ---------- ------- -------- ------- . ---------- -------
5.000 0.135 1.261 3.697 4.957 4.413 52.91

10.000 0.260 2.440 3.348 5.788 3.582 61. 77
15.000 0.377 3.536 3.000 6.536 2.834 69.76
20.000 0.485 4.547 2.653 7.200 2.170 76.84
25.000 0.584 5.472 2.305 7.777 1.593 83.00
30. 000 0.673 6.308 1.957 8.266 1.104 88.21

SLOTTED DRAIN wj GRATE--ON GRADEI
I·',

I
I
I
I,
I
I
I
I
I,
Ii)

I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft.jFt.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft.jFt.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft.jFt.--Sw =

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.92

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.800
0.020

10.000
0.020
4.500
0.037
1. 998
0.016

9.370- 10'/<:

13.983 - \ l>'.... b-}C

4.405

6.582
70.248

5.360
4.274

3.350
2.000
5.590
7.350

4.811
0.000

64.818
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME---------------HIGHWAY NAME-_----=- _
LOCATION -..LJ"l~Q'"""J:)iL--'W~~=------"3=-=I-'e"-'3=--i'-b=-3<--
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

10-02-2002

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

=

=
=
=
=

1. 532
0.020

10.000
0.020
2.500
0.021
0.624
0.016

3.340- 10,/,,
10.440 - ,. -"'y

3.057

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

1. 738
52.037

3.762
2.530

3.354
2.000
5.171
7.354

3.319
1.000

33.910
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) !l,- CAPT.0

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

5.000 0.250 0.834 1.702 2.536 0.804 75.92
10.000 0.467 1.559 1.352 2.911 0.429 87.15
15.000 0.650 2.173 0.999 3.172 0.168 94.97
20.000 0.799 2.668 0.642 3.310 0.030 99.11
25.000 0.910 3.039 0.301 3.340 0.000 100.00
30.000 0.980 3.272 0.068 3.340 0.000 100.00



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-13-2002
PROJECT NAME - TRACS NO.--------------HIGHWAY NAME- DESIGNER - ~~(Z

LOCATION - /I<:~ wB 3 )q,£'-t9 b CHECKER ...:....:..:..-av--::::>r....----=P=-=A--=G=E==---=---_-_-_-
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q(By-Pass) 9,- CAPT.0

------ ----------- ------- -------- ------- ---------- -----~-

5.000 0.285 1.029 1.604 2.633 0.977 72.94
10.000 0.527 1.902 1.223 3.125 0.485 86.55
15.000 0.723 2.611 0.837 3.448 0.162 95.52
20.000 0.872 3.147 0.449 3.595 0.015 99.59-------.-_-.. __ . --,.-._- ..

100.0025.000 0.967 3.492 0.118 3.610 0.000
30.000 1.000 3.610 0.000 3.610 0.000 100.00

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

3.814
1.000

3.354
2.000
5.171
7.354

0.730
0.020

10.000
0.020
2.500
0.021
0.624
0.016

3.610- \0'/' .
12.357 - f2.1f /Ie...,<

2.360

1. 641
45.459

2.942
2.990

29.396
0.670
0.500

=

=

=

=

=

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N =

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _

HIGHWAY NAME-_~----------
LOCATION - deC we 31~1+67

Ver 3.40: December 1995

09-16-2002
TRACS NO.-
DESIGNER - ..l..~~$:....:l\~~_---=-=-==--__
CHECKER ca> PAGE _

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

=
=
=
=
=
=
=

=

=

=

0.237
0.020

10.000
0.020
2.500
0.021
0.624
0.016

2.060 - IOyr ,
12 . 361 - l"2-, l.\ A ... 'l(

1.346

0.936
45.448

1.678
2.991

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

3.354
2.000
5.171
7.354

3.815
1.000

16.581
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) g,. CAPT.0

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

5.000 0.476 0.980 0.835 1.815 0.245 88.11
10.000 0.810 1. 670 0.371 2.041 0.019 99.06
15.000 0.985 2.030 0.030 2.060 0.000 100.00
20.000 1.000 2.060 0.000 2.060 0.000 100.00
25.000 1.000 2.060 0.000 2.060 0.000 100.00
30.000 1.000 2.060 0.000 2.060 0.000 100.00

-- I



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME-
HIGHWAY NAME--------------

LOCATION -;VleQ vB 31B~t53
Ver 3. 4 0: De c....!..e......:rnb-:=-:-e=-r--:-1-:9~9..J.5oL--""--L~~="""'O!....-.-

TRACS NO.
DESIGNER 
CHECKER

09-16-2002

RS~ n
---e...211"L::·=-=--=P-=-A-=G=E======

LENGTH Q(Slot. Dn) Q(Grate) d (inches) SPREAD, Ft.
------ ---------- -------- --------- ----------
5.000 0.847 0.674 1. 754 7.210

10.000 1.146 0.374 1.122 4.577
15.000 1.286 0.233 0.749 3.020
20.000 1.361 0.158 0.499 2.000
25.000 1.430 0.122 0.335 1.344

U5 e.- •
,

SI,,-r... .D 0,.0..;. ..... 5'J).£.. of c.e, '2..0 0" ~."..("",
fJ 10 llc.9 tl ,.e.... '"$ 01'\ ).)I)#''T~ $d)e. of L-G

SLOTTED DRAIN W/ GRATE--IN SUMPI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx =
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W =

Gutter Slope-Ft./Ft.--Sw =
Gutter Depression-Inches--

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Effective Perimeter--Ft. =

Capture Ratio -- GRATE =
Capture Ratio -- SLOTTED DRAIN

Local Gutter Depression-Inches

Flow-CFS--Q =

0.020
10.000

0.020
2.500
0.021
0.624

3.354
2.000
5.171
7.354

0.500
0.670

1. 000

1.520 ~lQ'I\



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _

HIGHWAY NAME-_~~---------
LOCATION --',vt'-'=""e'-"&""------"-t..J>L..I<oa_-=3'-'-)e=-COX----L.,.....,5':...:~=-
Ver 3.40: December 1995

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

TRACS NO.
DESIGNER 
CHECKER

09-16-2002

PAGE---

Roadway Grade~% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

0.064
0.020

10.000
0.020
2.500
0.021
0.624
0.016

0.970 - 0.. G.hYV'\ Go ....l ...
11.897 -\1.-,'/1"-,,

0.684

0.455
46.887

0.850
2.879



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
I
I

PROJECT NAME- _
HIGHWAY NAME---:::---------=-=---LOCATION -lid) vB 316 ~d ""3
Ver 3.40: December 1995

09-16-2002
TRACS NO.
DESIGNER - " ~
CHECKER 1'$ dt2=-~-=---_-P-A-G---E======

C. c....\ e.. !J f;,e [) ~ () e-4eeJ'l.. '!of ('C.,.[) eol ~ P' So 1 t C t>.1-'v\ e. v> f) 0 f :;;1" 1{eJ) fJ 1'.:,. .......

STc.... 3 1~f>1- to -.s- I of !> 'c';;fc...9 i),..c..-~,

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

0.018
0.020

10.000
0.020
2.500
0.021
0.624
0.016

0.550 -ct ~to ......... AJ"",\~
12.231 ~\1..\\'I"\c..)(.

0.367

0.252
45.842

0.457
2.959



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- =-_--=- _
LOCATION - t'1ec9 W C> 31 ~o -+ 2..-1
Ver 3. 4 0: De c-J.e.....!mb~e"-r~1=::9-:9-::5:------'::....!....~...!-,;;"-'---

09-13-2002
TRACS NO.
DESIGNER - ~.s 1'\
CHECKER 22£2 PAGE _

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

0.398
0.020

10.000
0.020
2.500
0.021
0.624
0.016

2.680 - \\:)'1'

12 . 386 - \'1..'"\' JOIlu...;(.

1.744

1.216
45.372

2.174
2.997

3.354
2.000
5.171
7.354

3.821
1.000

21. 627
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------
5.000 0.377 1. 010 1.156 2.166 0.514 80.84

10.000 0.673 1.803 0.731 2.534 0.146 94.55
15.000 0.881 2.361 0.313 2.674 0.006 99.79
20.000 0.991 2.655 0.025 2.680 0.000 100.00
25.000 1.000 2.680 0.000 2.680 0.000 100.00
30.000 1. 000 2.680 0.000 2.680 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
I
I

PROJECT NAME- _
HIGHWAY NAME-
LOCATION --t1-e:-~--W-(\--3-1Cj-"t-....----:9-5.,...---
Ver 3.40: December 1995

09-12-2002
TRACS NO.
DESIGNER - f>,. n

CHECKER rn~21£....)__PAGE _

SLOTTED DRAIN wi GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) s.- CAPT.0

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

5.000 0.339 1. 014 1.312 2.327 0.663 77.82
10.000 0.615 1. 838 0.905 2.743 0.247 91.73
15.000 0.822 2.458 0.498 2.956 0.034 98.87
~O. 000 0.956 2.857 0.133 2.990 0.000 100.0q
25.000 1.000 2.990 0.000 2.990 0.000 100.00
30.000 1.000 2.990 0.000 2.990 0.000 100.00

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

·1
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

0.506
0.020

10.000
0.020
2.500
0.021
0.624
0.016

2.990 '\0'lr

12.335.)'1,,\111'1"-7
1.962

1.361
45.525

2.445
2.984

3.354
2.000
5.171
7.354

3.808
1. 000

24.313
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-12-2002
PROJECT NAME - TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - M~bl LJ & '3 J"lSt, 5 CHECKER
Ver 3.40: December 1995

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

0.359
0.020

10.000
0.020
2.500
0.021
0.624
0.016

2.550- ID /'1'
12.392 -1'l·Ll

1. 658

1.157
45.353

2.067
2.998

3.354
2.000
5.171
7.354

3.823
1.000

20.544
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) 9..- CAPT.0

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

5.000 0.395 1.006 1. 090 2.097 0.453 82.23
10.000 0.699 1.782 0.657 2.440 0.110 95.68
15.000 0.905 2.309 0.240 2.549 0.001 99.95
20.000 0.999 2.546 0.004 2.550 0.000 100.00
25.000 1. 000 2.550 0.000 2.550 0.000 100.00
30.000 1. 000 2.550 0.000 2.550 0.000 100.00



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-18-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- h DESIGNER -
LOCATION - frli> W B 3'2.03. -\-6!: CHECKER
Ver 3.40: Decemner 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.224 1.448 2.423 3.872 2.608 59.75
10.000 0.422 2.732 2.014 4.746 1.734 73.24
15.000 0.593 3.845 1. 607 5.452 1.028 84.14
20.000 0.738 4.780 1.202 5.982 0.498 92.32
25.000 0.853 5.529 0.797 6.326 0.154 97.63

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

0.613
0.020

10.000
0.020
2.500
0.021
0.624
0.016

6.480 - 10 7t"
15.908 - IE; 1"1c... 1<

2.558

2.381
36.747

3.238
3.842

3.354
2.000
5.171
7.354

4.707
1. 000

38.131
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - t1tP w 12> 31..03-t <; '5" CHECKER
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

09-18-2002

R5:::-:...- _
_-'c:LJL~_2.L.__PAGE _

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

0.613
0.020

10.000
0.020
2.500
0.021
0.624
0.016

8.950 - 5U~~..r

17.959 - 2--(' /VIe-.,r

2.773

2.959
33.061

3.531
4.334

3.354
2.000
5.171
7.354

5.215
1.000

44.988
0.670
0.500

LENGTH Efficiency Q(S.D.) Q (GRATE) Q (INT.) Q (By-Pass) ~ CAPT.0

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

5.000 0.191 1.710 3.036 4.746 4.204 53.03
10.000 0.364 3.257 2.617 5.874 3.076 65.63
15.000 0.518 4.637 2.201 6.838 2.112 76.40,

20.000 0.653 5.844 1.787 7.631 1.319 85.26
25.000 0.768 6.872 1.375 8.247 0.703 92.15



ARIZONA DEPARTMENT bF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
I
I

PROJECT NAME- _
HIGHWAY NAME---,-------------
LOCATION - &J wB '3?-07+ b 0
Ver 3.40: December 1995

TRACS NO.
DESIGNER - R"" r;

CHECKER;2 tJ,(19

09-19-2002

PAGE---

SLOTTED DRAINW/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) % CAPT.
------ ---------- ------- --'------ ------- ---------- -------

5.000 0.308 2.025 3.551 5.576 0.994 84.87
10.000 0.565 3.712 2.507 6.218 0.352 94.65
15.000 0.767 5.042 1.480 6.523 0.047 99.28
20.000 0.912 5.990 0.580 6.570 0.000 100,00
25.000 0.991 6.509 0.061 6.570 0.000 100.00
30.000 1. 000 6.570 0.000 6.570 0.000 100.00

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

0.613
0.020

10.000
0.020
2.500
0.067
2.001
0.016

6 . 570 ~ to'l f

15.201 - lb' /'1~)<.
2.674

3.022
46.002

3.583
5.049

3.354
2.000
5.171

10.531

5.890
1. 000

27.010
0.670
1. 000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-19-2002
PROJECT NAME- _
HIGHWAY NAME-_-=- _
LOCATION - /1& we?> i>'Z.07-1 b iJ
Ver 3.40: December 1995

TRACS NO.
DESIGNER - ('lSI?'
CHECKER ..l.C".....~I-=-C7"'J1...,T"2~---=PA."....G=E:::::----

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

=
=
=
=
=
=
=

=
=

=
=
=

0.613
0.020

10.000
0.020
2.500
0.067
2.001
0.016

9.760
17.878

2.920

3.852
39.468
3.941
5.692

Grate Length--Ft., =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

3.354
2.000
5.171

10.531

6.559
1.000

34.053
0.670
1.000

LENGTH Efficiency Q{S.D.) Q{GRATE) Q (INT.) Q (By-Pass) 9.,- CAPT.0

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

5.000 0.249 2.426 4.954 7.381 2.379 75.62
10.000 0.465 4.540 3.920 8.460 1.300 86.68
15.000 0.648 6.328 2.879 9.207 0.553 94.33
f O. OOO 0.797 7.776 1. 860 9.62 6 0.124 98.73
25.000 0.908 8.861 0.896 9.757 0.003 99.97
30.000 0.978 9.548 0.212 9.760 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
I
I

PROJECT NAME--------------
HIGHWAY NAME-_~-------~---
LOCATION - t'1,.£) W(} 3 20~-1 8 a
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

09-19-2002

~~R

2;fIfL-J__PAGE _

LENGTH Efficiency Q"{S. D.) Q{GRATE) Q(INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- .---------- -------
5.000 0.598 1. 010 0.680 1.690 0.000 99.98

10.000 0.942 1.592 0.098 1. 690 0.000 100.00
15.000 1. 000 1. 690 0.000 1.690 0.000 100.00
20.000 1. 000 1.690 0.000 1. 690 0.000 100.00
25.000 1. 000 1. 690 0.000 1.690 0.000 100.00
30.000 1. 000 1. 690 0.000 1.690 0.000 100.00

SLOTTED DRAIN w/ GRATE--ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

0.685
0.020

10.000
0.020
2.500
0.067
2.001
0.016

1.690- 10 1'-
7 . 988 - g' ",vIe-)<..

2.155

1.290
76.327
2.671
3.318

3.354
2.000
5.171

10.531

3.993
1. 000

12.596
0.670
1.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME-

---:--------::;,---:::0--=----
LOCATION - ;v1ri,& \..J,B :3 z.. 03-\ ~o

Ver 3.40: December 1995

09-19-2002
TRACS NO.
DESIGNER - R?R~
CHECKER ~r---P-A-G-E~====~

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

0.685
0.020

10.000
0.020
2.500
0.067
2.001
0.016

2 • 4 5 0 - $0 ., ('

9.603 ~.

2.294

1.654
67.516
2.935
3.706

3.354
2.000
5.171

10.531

4.440
1.000

15.521
0.670
1.000

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) ~ CAPT.0

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

5.000 0.503 1.233 1.202 2.436 0.014 99.42-
10.000 0.844 2.069 0.381 2.450 0.000 100.00
15.000 0.998 2.445 0.005 2.450 0.000 100.00
20.000 1.000 2.450 0.000 2.450 0.000 100.00
25.000 1. 000 2.450 0.000 2.450 0.000 100.00
30.000 1. 000 2.450 0.000 2.450 0.000 100.00



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-19-2002
PROJECT NAME - TRACS NO.-
HIGHWAY NAME- DESIGNER - RS/~

LOCATION --t/l-rt-&-l"j-fi--3,-z..-,-O-.,-,-O---- CHECKER -,-,-::::..:...oCPi-:::::=ll~)"--=-PA=-=G=E======

Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) % CAPT.
------ ---------- ------- ------_:... ------- ---------- -------
5.000 0.564 1.044 0.805 1. 849 0.001 99.95

10.000 0.911 1.686 0.164 1.850 0.000 100.00
15.000 1.000 1.850 0.000 1.850 0.000 100.00
20.000 1.000 1.850 0.000 1. 850 0.000 100.00
25.000 1.000 1.850 0.000 1. 850 0.000 100.00
30.000 1. 000 1.850 0.000 1. 850 0.000 100.00

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches~

Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

0.749
0.020

10.000
0.020
2.500
0.067
2.001
0.016

1 . 850 ~,o '/ ..
8.179- 8.~ ............ ,>(

2.270

1.392
75.229

2.826
3.364

3.354
2.000
5.171

10.531

4.047
1. 000

13.520
0.670
1. 000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME-_.."..- _
LOCATION - t1t~ \.oJ G 1> 'Z..IO -t \Q
Ver 3.40: December 1995

09-19-2002
TRACS NO.-
DES IGNER - RS R 2l2r'""1r--------=:=----
CHECKER PAGE---

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

0.749
0.020

10.000
0.020
2.500
0.067
2.001
0.016

2.560 .50-!,"
9.600
2.398

1. 729
67.532
3.068
3.705

3.354
2.000
5.171

10.531

4.440
1.000

16.237
0.670
1.000

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) 9.<- CAPT.0

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

5.000 0.484 1.240 __]"...J9.0 2.541 0.019 99.24_......._--
100.0C)"10.000 0.821 2.103 0.457 2.560 0.000

15.000 0.990 2.535 0.025 2.560 0.000 100.00
20.000 1.000 2.560 0.000 2.560 0.000 100.00
25.000 1. 000 2.560 0.000 2.560 0.000 100.00
30.000 1.000 2.560 0.000 2.560 0.000 100.00



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-23-2002
PROJECT NAME - TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - ,N\.:& tv' G 3 '2. Ii{) t- 70 CHECKER
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.289 2.139 3.128 5.267 2.133 71.17
10.000 0.533 3.947 2.426 6.373 1.027 86.12
15.000 0.731 5.410 1.695 7.104 0.296 96.00
20.000 0.879 6.504 0.886 7.389 0.011 99.86
25.000 0.972 7.194 0.206 7.400 0.000 100.00
30.000 1.000 7.400 0.000 7.400 0.000 100.00

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

I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N =

Flow'-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

0.613
0.020

10.000
0.020
2.500
0.067
2.001
0.016

7.400- 10 7 t

15.969 ~lb'/16-)(

2.745

3.252
43.942

3.687
5.233

3.354
2.000
5.171
7.354

6.083
1. 000

28.965
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER -
LOCATION - ;v?e& w 13 1>~/f, t'? cJ CHECKER
Ver 3.40: December 1995

09-23-2002

PAGE---

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning I siN

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

0.613
0.020

10.000
0.020
2.500
0.067
2.001
0.016

10.220-$oy,
18.214

2.951

3.962
38.766

3.985
5.772

3.354
2.000
5.171
7.354

6.642
1. 000

34.977
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) S1,. CAPT.0

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

5.000 0.242 2.478 3.910 6.388 3.832 62.50
10.000 0.455 4.645 3.236 7.881 2.339 77.11
15.000 0.635 6.491 2.547 9.037 1.183 88.43
20.000 0.783 8.000 1. 827 9.827 0.393 96.16
25.000 0.895 9.151 1. 041 10.192 0.028 99.73
30.000 0.970 9.914 0.306 10.220 0.000 100.00



09-23-2002

I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER -
LOCATION - /"le.O LJ f\ 3-z.:Z. :> 1" '0 CHECKER
Ver 3.40: December 1995

PAGE---

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) s,. CAPT.0

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

5.000 0.311 2.119 2.878 4.998 1.812 73.39
10.000 0.570 3.881 2.134 6.015 0.795 88.32
15.000 0.773 5.264 1.393 6.658 0.152 97.76
20.000 0.917 6.242 0.568 6.809 0.001 99.99
25.000 0.993 6.761 0.049 6.810 0.000 100.00
30.000 1.000 6.810 0.000 6.810 0.000 100.00

SLOTTED DRAIN W/ GRATE--ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

0.530
0.020

10.000
0.020
2.500
0.067
2.001
0.016

6.810 - IOyr

15.904 - 1(.'n~~
2.545

3.004
44.109

3.419
5.218

3.354
2.000
5.171
7.354

6.067
1.000

26.725
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME-
LOCATION --}1--c.&l:::---W-i?>--":l-Z.-Z-3-t--6,-O---

Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

09-23-2002

__",:"U...£..JIL.-_PAGE _

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning IsIN

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

0.530
0.020

10.000
0.020
2.500
0.067
2.001
0.016

10.170 -sOyI'"
18.722 - '2. 'l ',;A A. JC.

2.786

3.839
37.744

3.765
5.894

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

=
=
=

=

=

=

3.354
2.000
5.171
7.354

6.768
1. 000

33.773
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) 9,- CAPT.0

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

5.000 0.251 2.548 3.817 6.365 3.805 62.59
_____10.000 ..0.468 4.764 3.129 7.894 2.276 77.62

15.000 0.653 6.636 2.426 9.062 1.108 89.11
20.000 0.801 8.146 1.691 9.837 0.333 96.72
25.000 0.912 9.271 0.885 10.156 0.014 99.87
30.000 0.981 9.973 0.197 10.170 0.000 100.00



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-24-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - RsG
LOCATION - Mel) V!\ 3'4"2(+3.4 CHECKER ...:....:.=~af2----::=~-P-A-G-E_=_-_-_-_-_

Ver 3.40: December 1995

GRATE INLET DESIGN -- ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
-I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft.
Capture Ratio -- GRATE

Effective Perimeter--Ft. =
Splash-Over Velocity--FPS =

Local Gutter Depression-Inches

Flow-CFS--Q
GUTTER FLOW at INLET-CFS--Q

Gutter Velocity at INLET-fps =
Depth at INLET Curb Line-Inches--d

Frontal Flow Intercepted by GRATE--CFS
Lateral Flow Intercepted by GRATE--CFS

TOTAL Flow Intercepted by GRATE--CFS

% FLOW Intercepted
By-pass Flow--CFS =

0.844
0.031

10.000
0.031
2.500
0.067
2.001
0.016

1.740-l0,r'
6.130_\1.15:" ,/V?e-~

2.536 [/ I. T ..lel{'" c-.., ft,~ >-

1.442
82.892
2.973
3.329

3.354
2.000
5.171
0.500
7.354
7.354

1.000

1.740
1. 620
3.178
3.947

1. 520
0.091
1. 612

92.626
0.128



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _

HIGHWAY NAME---:---------,,---;r-----=-=----
LOCATION - M?O WG. 3'l.lS -t-3q
Ver 3. 40: Dec.L:.e......mb~e-r-=:1:'-:9~9~5=---- .........=::::...,.,'-=--'---

TRACS NO.
DESIGNER 
CHECKER

09-24-2002

RS ~"'---P-A-GE-_~- _-_-_-

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Capture Ratio -- GRATE

Effective Perimeter--Ft.
Splash-Over Velocity--FPS

Local Gutter Depression-Inches

Flow-CFS--Q =
GUTTER FLOW at INLET-CFS--Q

Gutter Velocity at INLET-fps =
Depth at INLET Curb Line-Inches--d =

Frontal Flow Intercepted by GRATE--CFS =
Lateral Flow Intercepted by GRATE--CFS

TOTAL Flow Intercepted by GRATE--CFS

% FLOW Intercepted
By-pass Flow--CFS

0.844
0.031

10.000
0.031
2.500
0.067
2.001
0.016

3.580 - ~o "t"
8.537
2.923

2.423
67.695

3.624
4.211

3.354
2.000
5.171
0.500
7.354
7.354

1.000

3.580
2.764
3.859
4.939

2.502
0.236
2.739

76.497
0.841
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - J1.e.,q wB 3'l.l.-:>+ 6\.Q Z CHECKER
Ver 3.40: December 1995

09-24-2002

SLOTTED DRAIN W/ GRATE--IN SUMP

LENGTH Q(Slot. Dn) Q (Grate) d (inches) SPREAD, Ft.
------ ---------- -------- --------- ----------
5.000 1. 901 1.437 3.721 6.481

10.000 2.562 0.779 2.628 3.951
15.000 2.864 0.478 1. 982 2.477
20.000 3.013 0.328 1.547 1. 932
25.000 3.243 0.097 1.305 1.630

064- 7- 5/ G{: S 10 r(~f) ~f'c....~, 0"""
».,,\\. S r& L. Q~ L4tc:.~ ~ __s: ......

Vb"
-5/ oc. t>loNe~ It-c...~,.. 0"'"' $0"''\'" 'StD c- o f.. £' .....)<:-1-. Io~$;",

'l ~ ~ .... \ o t '3. 0 I S 10 "N~J) O"c.-.~-....

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw
Gutter Depression-Inches--

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Effective Perimeter--Ft.

Capture Ratio -- GRATE
Capture Ratio -- SLOTTED DRAIN

Local Gutter Depression-Inches

Flow-CFS--Q

0.036
10.000

0.036
= 2.500
= 0.067

2.001

3.354
2.000

= 5.171
= 7.354

= 0.500
= 0.670

= 1. 000

3.340 - lOy r



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER -
LOCATION -rJeC \.JB 3ZlS +'61.'\"2. CHECKER
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

09-24-2002

~5R 7f)
__().\;;;;oI'C-iv-~_PAGE---

Roadway Cross-Slope-Ft./Ft.--Sx =
Shoulder Width-Ft.-- =

Shoulder Slope-Ft./Ft.--Ss =
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw
Gutter Depression-Inches-- =

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Effective Perimeter--Ft. =

Capture Ratio -- GRATE
Capture Ratio -- SLOTTED DRAIN

Local Gutter Depression-Inches

Flow-CFS--Q

0.036
10.000

0.036
2.500
0.067
2.001

3.354
2.000
5.171
7.354

0.500
0.670

1. 000

5. 880 ~ ~o 'I r

LENGTH Q(Slot. Dn) Q(Grate) d (inches) SPREAD,Ft.
------ ---------- -------- --------- ----------
5.000 2.432 3.448 6.213 12.249

10.000 4.121 1.758 4.178 7.540
15.000 4.781 1.101 3.197 5.268
20.000 5.107 0.774 2.620 3.933
25.000 5.309 0.571 2.202 2.964



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION
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PROJECT NAME - TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - t1e~ W ~ 3225" =t81· 9"Z CHECKER
Ver 3.40: December 1995

09-24-2002

_'_K_S_R"":::G1=--1'J,--_PAGE _

o. 760 - to't c
3.837 ~ 11."')5 ,;Vlf:r-;(

2.123

0.758
0.035

10.000
0.035
2.500
0.067
2.001
0.016

0.735
96.686
2.251
2.567

0,,",-

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

co-tc. U$C~ ~o e.Laec..lt.. sttee./) .....S \)psf'he.--. Q."~ of
,If) Cf ec9. ~ of'_~..... .s. J 0... ~ 't "l. :5" .. I q. ~ 1...

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME-----,-------------
LOCATION - Meta wB '3 'Z..'2.S -t '4\. "2..
Ver 3.40: December 1995

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

09-24-2002
TRACS NO.
DESIGNER - 0, u
CHECKER ~l':"":'-\-~2A::::):===-P-A-G-E======

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft.jFt.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft.jFt.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft.jFt.--Sw

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

0.064
0.036

10.000
0.036
2.500
0.067
2.001
0.016

2.580 - u>yC" ,
11.536~ ,'.7S /}G-)f

1. 036

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

=
=

1. 344
52.090
1. 315
5.904

C ",,-t e. uscj 'f\> c4ec.t~ 1. ... Nt! I' 5" ,.t!~l) ......,
0(:- ~ 10 JVc-~ J.... "c>- ~" 5; YCA.. '3 Z-2 6 t 0 5. '1 2.

0~e.. 1.. .;;- I sl~ 8",& ~rO-\,,", (f>"" ~O((~ $ ~£)c
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-24-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - RS R.
LOCATION --i1-t-"~'--W-----:13:::---3-'2..-1.-7r-- -7V,-.,:l?~'-.--- CHECKER ~~'-2A--::::=.!!".""I;----=P-=-A-=G=E======

Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.504 1.770 1.550 3.320 0.190 94.58
10.000 0.845 2.967 0.542 3.509 0.001 99.97
15.000 0.998 3.503 0.007 3.510 0.000 100.00
20.000 1.000 3.510 0.000 3.510 0.000 100.00
25.000 1.000 3.510 0.000 3.510 0.000 100.00
30.000 1.000 3.510 0.000 3.510 0.000 100.00

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

0.392
0.036

10.000
0.036
2.500
0.067
2.001
0.016

3.510
9.065
2.228

2.211
62.983
2.766
4.837

3.354
2.000
5.171
7.354

5.591
1.000

15.491
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- TRACS NO.---------------
HIGHWAY NAME- DESIGNER -------"..-----,--------
LOCATION - !1«-P W/3 31.-2."74@b CHECKER
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

09-24-2002

PAGE---

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

0.392
0.036

10.000
0.036
2.500
0.067
2.001
0.016

5.740
11.074
2.492

3.092
53.874
3.155
5.705

3.354
2.000
5.171
7.354

6.505
1. 000

20.079
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------
5.000 0.403 2.312 2.559 4.871 0.869 84.86

10.000 0.7i1 4.080 1.493 5.573 0.167 97.09
15.000 0.916 5.257 0.483 5.740 0.000 99.99
20.000 1.000 5.740 0.000 5.740 0.000 100.00
25.000 1.000 5.740 0.000 5.740 0.000 100.00
30.000 1.000 5.740 0.000 5.740 0.000 100.00
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-24-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME-------------- DESIGNER - -'-'il-=s.::..;R.~_r_-=_=__::=---
LOCATION - t1ej '-J!2> ~"2. -z..6 -t$'O CHECKER Zlf} PAGE _
Ver 3.40: December 1995

3.354
2.000
5.171
7.354

6.767
1. 000

0.640
0.036

10.000
0.036
2.500
0.067
2.001
0.016

8.340 - fo rr

11.656 - 11/7£'/VlA.'X

3.282

4.308
51. 651
4.172 f,

5.956 - (.. /"'1"-)<

27.594
0.670
0.500

F1ow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

SLOTTED DRAIN W/ GRATE--ON GRADE

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's IN

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) g.. CAPT.0

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

5.000 0.302 2.520 3.790 6.310 2.030 75.66
10.000 0.555 4.630 2.799 7.429 0.911 89.08
15.000 0.756 6.308 1.803 8.111 0.229 97.25
20.000 0.902 7.522 0.812 8.335 0.005 99.94
25.000 0.986 8.222 0.118 8.340 0.000 100.00
30.000 1.000 8.340 0.000 8.340 0.000 100.00

I
I
I
I
I
I
I
I
I
I
I
I
I
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HI GHWAY NAME-_--:::--_--:- ::--_
LOCATION -.L:.JIl--"ic"="C~...::W~!S 3.........."2."-'Z""-~"'"__'t'__'s:_O_=___
Ver 3.40: December 1995

09-24-2002
TRACS NO.-
DES I GNER - ...!..p....:::s:.:;R~r_"1,...--,...__=_=_==_---
CHECKER /.A? PAGE _

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

0.640
0.036

10.000
0.036
2.500
0.067
2.001
0.016

11.520-SD y C

13.246
3.540

5.339
46.347

4.542
6.643

3.354
2.000
5.171
7.354

7.478
1. 000

32.697
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.258 2.975 4.854 7.829 3.691 67.96
10.000 0.482 5.548 3.854 9.403 2.117 81. 62
15.000 0.669 7.704 2.854 10.559 0.961 91.65
20.000 0.818 9.421 1. 849 11.270 0.250 97.83
25.000 0.926 10.667 0.846 11.513 0.007 99.94
30.000 0.989 11.391 0.129 11.520 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION
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PROJECT NAME- _
HIGHWAY NAME - --,---- _
LOCATION - ---,11~e,C)""'--_l.....J«-gt..L..--_....:'5::...:1...::...-Lt-=-L=.""-'-'3.-=..;:oQ'--__
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

10-01-2002

Bs 27v-----::P=-=A:-:G=E==--=--_-_-_-

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------
5.000 0.200 2.597 6.012 8.609 4.351 66.43

10.000 0.381 4.933 5.108 10.040 2.920 77.47
15.000 0.540 7.000 4.203 11.202 1.758 86.44
20.000 0.678 8.789 3.293 12.082 0.878 93.23
25.000 0.794 10.289 2.375 12.664 0.296 97.71
30.000 0.886 11. 485 1.443 12.928 0.032 99.75

SLOTTED DRAIN wi GRATE--ON GRADE

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

3.354
2.000
5.171
7.354

6.812
1. 000

1.480
0.036

10.000
0.036
2.500
0.067
2.001
0.016

12.960-\01"-
,..'

11.757-\\';~ """''-)t

5.015

6.646
51.280

6.381
6.000

42.798
0.670
0.500

=

=

=

=
=

=

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

I
I
I
I
I
I
I
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I
I
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- 11e.S1. w6 3z..rl..-t'"?>Q
LOCATION
Ver 3.40: December 1995

10-01-2002
TRACS NO.-

g~~~:~R - R $t42~-P=-A=-G=E---_-_-_-_-_

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manningls IN =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

1.480
0.036

10.000
0.036
2.500
0.067
2.001
0.016

18.290 - ~v 't f'

13.473
5.438

8.353
45.671

6.984
6.741

3.354
2.000
5.171
7.354

7.578
1.000

51.283
0.670
0.500

LENGTH. Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) ~ CAPT.0

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

5.000 0.169 3.084 7.640 10.724 7.566 58.63
10.000 0.323 5.912 6.722 12.635 5.655 69.08
15.000 0.464 8.479 5.796 14.274 4.016 78.04
20.000 0.589 10.777 4.893 15.670 2.620 85.68
25.000 0.700 12.799 3.978 16.777 1.513 91.73
30.000 0.795 14.534 3.058 17.592 0.698 96.18



10-01-2002
PROJECT NAME- TRACS NO.--------------HIGHWAY NAME- -:-:- DESIGNER - -'R~~-"-'~""""=:-r--_=_==_---

LOCATION - !1e,() w(; '32.~t~ $'<& CHECKER ~ PAGE
Ver 3.40: December 1995 ----&...q;P--- ----

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) ~ CAPT.0

------ ---------- ------- -------- ------- ---------- -------
15.000 0.504 2.619 1.710 4.328 0.872 83.23
20.000 0.636 3.308 1.368 4.676 0.524 89.93
25.000 0.750 3.901 1.029 4.930 0.270 94.80
30.000 0.845 4.392 0.708 5.100 0.100 98.08
35.000 0.919 4.778 0.411 5.189 0.011 99.79
40.000 0.971 5.048 0.152 5.200 0.000 100.00

SLOTTED DRAIN wi GRATE--ON GRADE

~~i~L"~ ~
(.Co,', e.l, 10 ~l:.\ '"

- l. """,....,

L.oU;-'("S)

10 f..(S

3.350
2.000
5.590
7.350

3.290
0.000

1.511
0.020

10.000
0.020
4.500
0.037
1. 998
0.016

4.179
80.363
4.265
3.612

5.200 -IOy'

11.224
3.631

46.537
0.670
0.500

=

=

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.92

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

I
I
I
I
I
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME--------------HIGHWAY NAME-_--::- _
LOCATION - tileD 'Jf?> Tl..S\-\ $~
Ver 3. 40: Dec...£.e'-'-'rnb":-""-e-r----:-1~9~9"=5--..=..::::.=...!.....-:-~--

10-01-2002
TRACS NO.-
DES I GNER - --lR~$..£=::'-::......_- ---
CHECKER _~~~~--PAGE.---

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's IN

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.92

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

1.511
0.020

10.000
0.020
4.500
0.037
1. 998
0.016

7.190 - ~Oyt

12.956
3.885

5.308
73.831
4.674
4.028

3.350
2.000
5.590
7.350

0.995
0.000

54.406
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) !l,- CAPT.0

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

15.000 0.440 3.167 2.311 5.478 1. 712 76.18
20.000 0.562 4.039 1.962 6.001 1.189 83.46
25.QOO 0.670 4.815 1.612 6.427 0.763 89.39
30.000 0.764 5.492 1.263 6.755 0.435 93.95
35.000 0.844 6.066 0.917 6.983 0.207 97.12
40.000 0.909 6.532 0.601 7.134 0.056 99.21

1 --



I
I'
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-30-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - Bs ~...--_--:---==, _

LOCATION - /"It "V ~ ~>b /t1,O CHECKER .£R..L__PAGE _
Ver 3.40: December 1995

SLOTTED DRAIN w/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.00.0 0.603 0.278 0.182 0.460 0.000 100.00
10.000 0.947 0.435 0.025 0.460 0.000 100.00
15.000 1. 000 0.460 0.000 0.460 0.000 100.00
20.000 1. 000 0.460 0.000 0.460 0.000 100.00
25.000 1. 000 0.460 0.000 0.460 0.000 100.00
30.000 1.000 0.460 0.000 0.460 0.000 100.00

I
il

I
I
I
I
I
I
1\

I
:1
I
I
I
I'
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.418
0.008

10.000
0.008
2.500
0.021
0.624
0.016

0.460rl~7r

7.854 ."0 '.............,.
1.574

0.338
73.516
1. 935
1.151

3.354
2.000
5.171
7.354

1.755
1.000

12.444
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- _
LOCATION - I"'IL we:. -z.:!i6t'LO
Ver 3.40: December 1995

TRACS NO.
DESIGNER - n., 0

CHECKER n 1>~W

09-30-2002

PAGE. _

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.418
0.008

10.000
0.008
2.500
0.021
0.624
0.016

0.700
9.503
1.709

0.451
64.379
2.161
1.313

3.354
2.000
5.171
7.354

2.009
1. 000

15.387
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q(By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.507 0.355 0.344 0.699 0.001 99.89 )
10.000 0.849 0.594 0.106 0.700 0.000 100.00
15.000 0.999 0.699 0.001 0.700 0.000 100.00
20.000 1.000 0.700 0.000 0.700 0.000 100.00
25.000 1.000 0.700 0.000 0.700 0.000 100.00
30.000 1. 000 0.700 0.000 0.700 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME - TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - Jl1L. ~B 'L.~(. + 6/ CHECKER
Ver 3.40: December 1995

09-30-2002

l~SR

_--=4f;=z..-.......2~_PAGE _

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------
5.000 0.487 0.385 0.403 0.787 0.003 99.66

10.000 0.824 0.651 0.139 0.790 0.000 100.00
15.000 0.992 0.783 0.007 0.790 0.000 100.00
20.000 1.000 0.790 0.000 0.790 0.000 100.00
25.000 1. 000 0.790 0.000 0.790 0.000 100.00
30.000 1.000 0.790 0.000 0.790 0.000 100.00

SLOTTED DRAIN wj GRATE--ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft.jFt.--SX =

Shoulder Width-Ft.-
Shoulder Slope-Ft.jFt.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft.jFt.--Sw

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

1.407
0.012

10.000
0.012
2.500
0.021
0.624
0.016

o. 790 - 10 y ,

7.963 - C'(, '~c....}<

1. 897

0.538
68.097
2.309
1.430

3.354
2.000
5.171
7.354

2.106
1. 000

16.140
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME-
HIGHWAY NAME--------------

LOCATION - 1"1l. '-J Q '2. 5" 6 t " I
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

09-30-2002

PAGE---

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

=
=

=

=
=

=

1.407
0.012

10.000
0.012
2.500
0.021
0.624
0.016

1.230-50 yr

9.541
2.097

0.734
59.686

2.608
1. 663

3.354
2.000
5.171
7.354

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

2.403
1. 000

20.528
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass)· !l,- CAPT.0

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

5.000 0.395 0.486 0.686 1.172 0.058 95.28
10.000 0.699 0.860 0.368 1.228 0.002 99.87
15.000 0.906 1.114 0.116 1.230 0.000 100.00
20.000 0.999 1.228 0.002 1.230 0.000 100.00
25.000 1.000 1.230 0.000 1.230 0.000 100.00
30.000 1.000 1.230 0.000 1.230 0.000 100.00



LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) l?,- CAPT.0

------ ---------- ------- - -'- - - - -- ------- ---------- -------

5.000 0.376 0.556 0.827 1.383 0.097 93.46
10.000 0.671 0.993 0.479 1.472 0.008 99.46

- rs-:(Jmr----- 0.879 1.301 0.179 1.480 0.000 100.00
20.000 0.990 1.465 0.015 1.480 0.000 100.00
25.000 1. 000 1.480 0.000 1.480 0.000 100.00
30.000 1.000 1.480 0.000 1.480 0.000 100.00

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

SLOTTED DRAIN wi GRATE--ON GRADE

PAGE---

3.354
2.000
5.171
7.354

2.610
1. 000

09-30-2002

1.480 -Ii' 'If"
8 . 005 - ~. -- c:.-)C

2.386

1.387
0.019

10.000
0.019
2.500
0.021
0.624
0.016

0.944
63.750
2.866
1. 892

21. 717
0.670
0.500

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's IN

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER -
LOCATION - t'L 'V!> 7.. ~1 +:; 0 CHECKER
Ver 3.40: December 1995

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- _
LOCATION - t1l \dB '1.'5'7+ '30
Ver 3.40: December 1995

09-30-2002
TRACS NO.-
DES I GNER - ,,::; '?::..-----::-:::-:::c=----
CHECKER LL:J,Lf? PAGE _

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent-~G

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw =
Gutter Depression-Inches-- =

Manning's 'N =

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

1.387
0.019

10.000
0.019
2.500
0.021
0.624
0.016

2.420 - ~O.,r

9.644
2.695

1.345
55.586

3.298
2.270

3.354
2.000
5.171
7.354

3.040
1. 000

28.105
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) ~ CAPT.0

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

5.000 0.297 0.719 1.289 2.008 0.412 82.96
10.000 0.547 1.323 0.943 2.266 0.154 93.63
15.000 0.747 1. 807 0.590 2.397 0.023 99.04
20.000 0.893 2.162 0.258 2.420 0.000 100.00
25.000 0.981 2.374 0.046 2.420 0.000 100.00
30.000 1.000 2.420 0.000 2.420 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

,I
I
I

PROJECT NAME- TRACS NO.--------------HIGHWAY NAME- DESIGNER -
LOCATION - 1'11. 1..}G 2~~Tl.t3 CHECKER
Ver 3.40: December 1995

09-30-2002

{SSR
af)<--__PAGE _

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) !1,0 CAPT.0

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

5.000 0.295 0.840 1.539 2.379 0.471 83.49
10.000 0.543 1.547 1.111 2.658 0.192 93.25
15.000 0.742 2.115 0.695 2.810 0.040 98.59
20.000 0.889 2.534 0.316 2.850 0.000 99.99
25.000 0.979 2.789 0.061 2.850 0.000 100.00
30.000 1.000 2.850 0.000 2.850 0.000 100.00

SLOTTED DRAIN wj GRATE--ON GRADEI
I
,I
I
I
I
I
I
I
I
I
I
I
I
,I

I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft.jFt.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft.jFt.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft.jFt.--Sw =

Gutter Depression-Inches-- =
Manning IsIN

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.358
0.031

10.000
0.031
2.500
0.021
0.624
0.016

2.850 -IOyr

7.922· 00' .... "'-/'

3.066

1.742
61.127
3.631
2.615

3.354
2.000
5.171
7.354

3.355
1. 000

28.357
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-30-2002
PROJECT NAME- _

HIGHWAY NAME---------------
LOCATION -;t'1i, W f3. "'l. :HH'i 3
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

SLOTTED DRAIN wj GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft.jFt.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft.jFt.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft.jFt.--Sw

Gutter Depression-Inches-
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.358
0.031

10.000
0.031
2.500
0.021
0.624
0.016

4.380 - >01 r
9.247
3.428

2.395
54.686
4.122
3.101

3.354
2.000
5.171
7.354

3.879
1.000

34.848
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.243 1.066 2.198 3.264 1.116 74.51
10.000 0.456 1. 997 1.742 3.739 0.641 85.36
15.000 0.637 2.790 1.294 4.083 0.297 93.23
20.000 0.785 3.437 0.858 4.294 0.086 98.05
25.000 0.897 3.930 0.445 4.375 0.005 99.88
30.000 0.971 4.254 0.126 4.380 0.000 100.00



09-30-2002

SLOTTED DRAIN wi GRATE--ON GRADE

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- TRACS NO.-
HIGHWAY NAME-------------- DESIGNER - ....IB-'-'S",,-uOR~-..---__=c=_::=_---
LOCATION - rll. \..Va ~6Q tSIb CHECKER (A) PAGE _
Ver 3.40: December 1995

3.580- 1°7 r
7 . 923 - ~'_ ... )C

3.308

3.354
2.000
5.171
7.354

3.713
1. 000

1.300
0.036

10.000
0.036
2.500
0.021
0.624
0.016

2.158
60.284

3.902
"2.967-?> __ C>-"j

30.423
0.670
0.500

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =,

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft,/Ft.--Sw

Gutter Depression-Inches-
Manning IsIN

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) ~ CAPT.0

------ ---------- ------- -------- ------- ---------- -------
5.000 0.276 0.989 1.890 2.879 0.701 80.41

10.000 0.512 1.833 1.408 3.241 0.339 90.53
15.000 0.706 2.526 0.944 3.470 0.110 96.93
20.000 0.855 3.059 0.510 3.569 0.011 99.69
25.000 0.955 3.419 0.161 3.580 0.000 100.00
30.000 1.000 3.578 0.002 3.580 0.000 100.00

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- _
LOCATION - t"'l L l.V a "2. 60 t $ e
Ver 3.40: December 1995

09-30-2002
TRACS NO.-
DESIGNER - ,Q,~o----::;...--. _
CHECKER .1'$ ,'- I1f2 PAGE _

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--SS

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.300
0.036

10.000
0.036
2.500
0.021
0.624
0.016

5.350- s °'lr
9.137
3.676

2.913
54.444

4.398
3.491

3.354
2.000
5.171
7.354

4.271
1. 000

36.635
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) !l,- CAPT.0

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

5.000 0.232 1.242 2.628 3.870 1.480 72.33
10.000 0.437 2.336 2.109 4.445 0.905 83.08
15.000 0.613 3.277 1.603 4.880 0.470 91.21
20.000 0.759 4.058 1.113 5.171 0.179 96.66
25.000 0.873 4.671 0.649 5.320 0.030 99.44
30.000 0.954 5.103 0.247 5.350 0.000 100.00



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-30-2002
PROJECT NAME - TRACS NO.--------------
HIGHWAY NAME- DESIGNER - -!.R..>:::>:....:I3...>.-.~ -_::::_::o_,:::,::_--

LOCATION -;VIi vB 'Z.b3f I' CHECKER V?D PAGE _
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q{S.D.) Q{GRATE) Q(INT.) Q{By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------
5.000 0.284 0.955 1.789 2.743 0.617 81.65

10.000 0.525 1.765 1.313 3.078 0.282 91. 59,
97.6015.000 0.721 2.424 0.855 3.279 0.081

20.000 0.870 2.922 0.433 3.355 0.005 99.85
25.000 ·0.966 3.246 0.114 3.360 0.000 100.00
30.000 1.000 3.360 0.000 3.360 0.000 100.00

3.635
1. 000

3.360-lo'l~

7.754 - S' .........)'
3.247

3.354
2.000
5.171
7.354

1.294
0.036

10.000
0.036
2.500
0.021
0.624
0.016

2.056
61.192

3.823
2.894

29.508
0.670
0.500

=

=

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME--------------LOCATION - rlL bU1 -?-63'1 /1
Ver 3.40: December ~995

TRACS NO.
DESIGNER - p-. $1'

CHECKER ctE>

09-30-2002

PAGE---

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.294
0.036

10.000
0.036
2.500
0.021
0.624
0.016

5.060 -$o..,c
8.964
3.617

2.794
55.209
4.319
3.417

3.354
2.000
5.171
7.354

4.192
1. 000

35.659
0.670
0.500

LENGTH Efficiency Q{S.D.) Q{GRATE) Q (INT.) Q (By-Pass) g,. CAPT.0

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

5.000 0.238 1.205 2.512 3.717 1.343 73.45
10.000 0.447 2.262 1.998 4.260 0.800 84.18
15.000 0.626 3.166 1.497 4.663 0.397 92.15
20.000 0.773 3.910 1.014 4.923 0.137 97.30
25.000 0.886 4.484 0.559 5.043 0.017 99.67
30.000 0.964 4.876 0.184 5.060 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME--------------LOCATION -;1L wa 7-l,.s t 60
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

09-30-2002

_---«;2lf2~~-_PAGE---

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) 9.,- CAPT.0

------ ---------- ------- -------- ------- ---------- -------
5.000 0.277 0.985 1.875 2.860 0.690 80.57

10.000 0.514 1. 825 1.394 3.219 0.331 90.68
15.000 0.708 2.514 0.930 3.445 0.105 97.03
20.000 0.857 3.043 0.497 3.540 0.010 99.72
25.000 0.957 3.397 0.153 3.550 0.000 100.00
30.000 1.000 3.549 0.001 3.550 0.000 100.00

SLOTTED DRAIN wi GRATE--ON GRADE

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

3.354
2.000
5.171
7.354

3.705
1. 000

3.550 - 10'/<

7.905 - "0 '-----,,-

3.295

1.294
0.036

10.000
0.036
2.500
0.021
0.624
0.016

2.143
60.376
3.887
2.959

30.268
0.670
0.500

=

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

I
',./

I
I
I
I,
I
I


I
I
,I

I
I
I;
, ~

I



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- ----:;- _
LOCATION -I1L We> 1-(?~tbO
Ver 3.40: December 1995

09-30-2002
TRACS NO.-
DESIGNER - ...!.::t')~L:....:..!4'3'----7"'1r'"T_--=-=-==-__

CHECKER _..!......_~_'''~a~-'.L_)__PAGE _

SLOTTED DRAIN w/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

=

=

=
=

1.294
0.036

10.000
0.036
2.500
0.021
0.624
0.016

5.260-:5°1 r

9.089
3.654

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

2.875
54.655
4.369
3.471

3.354
2.000
5.171
7.354

4.249
1. 000

36.304
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.234 1.231 2.591 3.822 1.438 72.67
10.000 0.440 2.315 2.073 4.388 0.872 83.42
15.000 0.617 3.245 1.568 4.813 0.447 91.51
20.000 0.763 4.015 1.080 5.095 0.165 96.87
25.000 0.878 4.616 0.619 5.235 0.025 99.52
30.000 0.957 5.035 0.225 5.260 0.000 100.00



I,
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-30-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - ----'-R:....::~'-'~-+-:.,. _
LOCATION - l'll, wa '2.6~'t'2.. 5' CHECKER atL__PAGE _
Ver 3.40: December 1995

SLOTTED DRAIN wi GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) ~ CAPT.0

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

5.000 0.276 0.991 1.893 2.885 0.705 80.35
10.000 0.512 1. 838 1.411 3.249 0.341 90.49
15.000 0.706 2.533 0.946 3.479 0.111 96.91
20.000 0.855 3.068 0.511 3.579 0.011 99.69
25.000 0.955 3.429 0.161 3.590 0.000 100.00
30.000 1. 000 3.588 0.002 3.590 0.000 100.00

I,;
I
I
I
I:
I
I
I
I
I
I
I
,I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

1.294
0.036

10.000
0.036
2.500
0.021
0.624
0.016

3.590- lo"r
7.937-<8' ...........,x
3.305

2.162
60.211
3.900
2. 973 ,~" .-c.;r

3.354
2.000
5.171
7.354

3.720
1. 000

30.425
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME--------------HIGHWAY NAME- _
LOCATION - ttl... Wa z. 6 € ,\,'l.. S'
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

09-30-2002

_--"a\;!3..C-1L-2__PAGE _

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

=
=
=
=
=

=

1.294
0.036

10.000
0.036
2.500
0.021
0.624
0.016

5.120- S0 yf'
9.002
3.628

2.818
55.040
4.334
3.433

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

3.354
2.000
5.171
7.354

4.209
1. 000

35.854
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.237 1.213 2.536 3.749 1.371 73.22
10.000 0.445 2.278 2.021 4.298 0.822 83.95
15.000 0.623 3.190 1.519 4.708-·- 0.412 91.96
20.000 0.770 3.941 1.034 4.975 0.145 97.17
25.000 0.884 4.524 0.577 5.101 0.019 99.63
30.000 0.962 4.924 0.196 5.120 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME- .:..--__
HIGHWAY NAME- _
LOCATION - ,i/1/" w.>l3! '?-.i It-O-z..
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

09-30-2002

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q(By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.275 0.999 1.916 2.915 0.725 80.08
10.000 0.509 1.853 1.432 3.285 0.355 90.26
15.000 0.702 2.556 0.966 3.522 0.118 96.75
20.000 0.851 3.099 0.528 3.627 0.013 99.6f.l.
25.000 0.953 3.468 0.172 3.640 0.000 100.00
30.000 0.999 3.637 0.003 3.640 0.000 100.00

SLOTTED DRAIN wi GRATE--ON GRADEI
I
I
I
I
I
I
I
.,
II
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.294
0.036

10.000
0.036
2.500
0.021
0.624
0.016

3.640 - l(Jyr

7.975 ·eo·................
3.317

2.184
60.006

3.916
2.989 ~~':"'... ~

3.354
2.000
5.171
7.354

3.738
1.000

30.620
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- _
LOCATION - 111. \.J l'3> 1-7 1"\ ()~

Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

09-30-2002

I~~l'

221,,-Z_PAGE _

SLOTTED DRAIN Wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.294
0.036

10.000
0.036
2.500
0.021
0.624
0.016

5 . 3 5 Q.-b,. r
9.145
3.670

2.911
54.413

4.391
3.494

3.354
2.000
5.171
7.354

4.274
1. 000

36.590
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) 9,- CAPT.0

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

5.000 0.232 1.243 2.626 3.869 1.481 72.33
10.000 0.437 2.338 2.107 4.445 0.905 83.09
15.000 0.613 3.280 1.600 4.880 0.470 91.22
20 0290 0.759 4.062 1.110 5.172 0.178 96.67
25.000 0.874 4.674 0.646 5.320 0.030 99.44
30.000 0.954 5.106 0.244 5.350 0.000 100.00



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-30-2002
PROJECT NAME - TRACS NO.-
HIGHWAY NAME-------------- DESIGNER - ....!.R~S~R.~--:::;;O'....7-.--::::-=-=---
LOCATION - t1L we. "2..7?>tS"2. CHECKER~ PAGE _
Ver 3.40: December 1995

SLOTTED DRAIN wi GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) 9.,- CAPT.0

------ ---------- ------- -------- ------- ---------- -------
5.000 0.303 0.996 1.700 2.696 0.594 81.94

10.00Q >~ ___g.:. 5 52.___ 1. 830 1.208 3.038 0.252 92.35
15.000 0.757 2.492 0.740 3.232 0.058 98.24
20.000 0.903 2.971 0.318 3.289 0.001 99.96
25.000 0.986 3.245 0.045 3.290 0.000 100.00
30.000 1.000 3.290 0.000 3.290 0.000 100.00

I
I
I
I
'I
I
I
I
I
I
I
:1
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N =

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1. 045
0.036

10.000
0.036
2.500
0.021
0.624
0.016

3.290-\0,,(""
7.992 - '1.._ ...... x
2.985

1. 971
59.921
3.525 .•
2.996 -~ .-c....)<

3.354
2.000
5.171
7.354

3.745
1.000

27.532
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-30-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - ~~R
LOCATION - i'lL wQ. 1.73 .. 5"2.. CHECKER .........---'-'-df2---==-...-----PA-G-E-_-_-_-_-_-_-
Ver 3.40: December 1995

SLOTTED DRAIN w/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1. 045
0.036

10.000
0.036
2.500
0.021
0.624
0.016

4.750 -£"0yr
9.105
3.288

2.593
54.586
3.932
3.477

3.354
2.000
5.171
7.354

4.256
1.000

32.628
0.670
0.500

LENGTH Efficiency Q(S.D.) Q (GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.259 1.229 2.315 3.544 1.206 74.61
10.000 0.483 2.292 1.788 4.080 0.670 85.90
15.000 0.670 3.182 1:277 4.459 0.291 93.87
20.000 0.819 3.890 0.788 4.678 0.072 98.48
25.000 0.927 4.403 0.345 4.748 0.002 99.96
30.000 0.989 4.699 0.051 4.750 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-30-2002
PROJECT NAME- ----,-__ TRACS NO.-
HIGHWAY NAME- DESIGNER - ..l.1~..l.:~~R~___::""""--__=---

LOCATION - t'lL ""e. '2.7~"~O CHECKER ~PAGE _
Ver 3.40: December 1995

SLOTTED DRAIN wi GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q(By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------
5.000 0.344 0.989 1.441 2.429 0.441 84.64

10.000 0.623 1.788 0.939 2.726 0.144 94.99
15.000 0.831 2.384 0.472 2.856 0.014 99.52
20.000 0.962 2.760 0.110 2.870 0.000 100.00
25.000 1. 000 2.870 0.000 2.870 0.000 100.00
30.000 1.000 2.870 0.000 2.870 0.000 100.00

I
I
I
I
I
I
I
I
I,
I
I
I
I
I
t
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

0.790
0.036

10.000
0.036
2.500
0.021
0.624
0.016

2 . 870 - \.0 'I ('

8.001 . '0 '_......~
2.598

1.718
59.875

3.068 ..
3 • 0 0 0 - 1. """... t

3.354
2.000
5.171
7.354

3.749
1. 000

23.910
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-30-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - ....L~=~~R_--=......------
LOCATION - /!lL yC> '2"~t~v CHECKER 22D PAGE _
Ver 3.40: December 1995

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

0.790
0.036

10.000
0.036
2.500
0.021
0.624
0.016

3. 960 ~ 50., r
8.969
2.828

2.185
55.188
3.377
3.419

3.354
2.000
5.171
7.354

4.194
1. 000

27.748
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) 9,- CAPT.0

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

5.000 0.301 1.191 1.913 3.103 0.857 78.37
10.000 0.553 2.188 1.377 3.565 0.395 90.04
15.000 0.753 2.983 0.864 3.847 0.113 97.15
20.000 0.899 3.562 0.392 3.954 0.006 99.85
25.000 0.984 3.898 0.062 3.960 0.000 100.00
30.000 1.000 3.960 0.000 3.960 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

'I
I

PROJECT NAME--------------HIGHWAY NAME-
LOCATION --.,....,W-a:--td...,......L.----:,5'~0:::--c?l.--.2=-· ~-rJ:::.---;-......-::),:--h,--

Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

11-04-2002

__/L4----'-~_--..:..rJ<---PAGE. _

I
I
I
I
I
I·
I
'I
I
I
I
I
I
I
I
I

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Capture Ratio -- GRATE =

Effective Perimeter--Ft. =
Splash-Over Velocity--FPS

Local Gutter Depression-Inches

Flow-CFS--Q
GUTTER FLOW at INLET-CFS--Q

Gutter Velocity at INLET-fps
Depth at INLET Curb Line-Inches--d =

Frontal Flow Intercepted by GRATE--CFS =
Lateral Flow Intercepted by GRATE--CFS

TOTAL Flow Intercepted by GRATE--CFS

% FLOW Intercepted
By-pass Flow--CFS

Wb .$Ict t,(!J)..J.fltl ,t (I f41/hJ'.

0.400
0.012

10.000
0.012
2.500
0.067
2.010
0.016

0.830
8.221
1.430

0.682
82.158
1.783
2.841

3.354
2.000
5.171
0.500
7.354
7.354

1. 000

0.830
0.800
1.960
3.465

0.770
0.043
0.813

97.980
0.017



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

TRACS NO.
DESIGNER 
CHECKER

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft.jFt.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft.jFt.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft.jFt.--Sw =

Gutter Depression-Inches-- =
Manning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

11-04-2002

---'-C1!i)~.",-¥-__PAGE _

0.400
0.020

10.000
0.020
2.500
0.067
2.010
0.016

1. 080
7.251
1.606

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Capture Rati~ -- GRATE

Effective Perimeter--Ft. =
Splash-Over Velocity--FPS =

Local Gutter Depression-Inches

Flow-CFS--Q
GUTTER FLOW at INLET-CFS--Q

Gutter Velocity at INLET-fps
Depth at INLET Curb Line-Inches--d

Frontal Flow Intercepted by GRATE--CFS =
Lateral Flow Intercepted by GRATE--CFS

TOTAL Flow Intercepted by GRATE--CFS

0.872
80.700
1. 950
3.150

3.354
2.000
5.171
0.500
7.354
7.354

1. 000

1.080
1. 005
2.112
3.788

0.950
0.078
1. 029

% FLOW Intercepted 95.254
By-pass Flow--CFS 0.051

/t.JQ 6/oit-~JJ ~ldJ/tl fttu/'ivJ,.



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME- TRACS NO.
HIGHWAY NAME -======-=--=--=--=--=--=--=--=--=--_-_-_-_-_-_-_-_-_-_---= DES IGNER -
LOCATION - f\o..."V"..p f l- \ -l hL\. 'l.6 CHECKER
Ver 3.40: Dec-'e...>,;mb::;:=:-=e-'ti~1~9--::9"'=5::------'".....:....:-'-'---=->«----

09-17-2002

_R_S--,~..........,...¥-[J__PAGE _

LENGTH Q(Slot. Dn) Q(Grate) d (inches) SPREAD, Ft.
------ ---------- -------- --------- ----------
5.000 0.861 0.690 1.785 7.336

10.000 1.166 0.384 1.147 4.678
15.000 1.309 0.240 0.770 3.106
20.000 1.387 0.163 0.518 2.075
25.000 1.429 0.122 0.334 1.340

= 0.020
= 10.000
= 0.020

2.500
= 0.021
= 0.624

1. 000

3.354
2.000
5.171
7.354

0.500
0.670

1.550Flow-CFS--Q

Local Gutter Depression-Inches =

SLOTTED DRAIN W/ GRATE--IN SUMP

Capture Ratio -- GRATE
Capture Ratio -- SLOTTED DRAIN

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw
Gutter Depression-Inches--

GUTTER DESCRIPTION

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft.
Effective Perimeter--Ft. =

GUTTER FLOW HYDRAULICS
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-17-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - --'-P-=S.......S'----::=::-_--=:-::-=:::--__

LOCATION - Rc.."""p l:C- \ t 64.2.6 CHECKER t2V PAGE
Ver 3.40: December 1995 ----

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft.jFt.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft.jFt.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft.jFt.--Sw

Gutter Depression-Inches-
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

0.352
0.020

10.000
0.020
2.500
0.021
0.624
0.016

1.140 - \0)'1'

9.187 - \1.'-\'....., ....)(
1.347

0.654
57.392

1.638
2.229

c. .......\e,. u!>e{) Tc::> c..l.,ee..-k .:5>P('~tLl) 0..\ ()PS~t(lu.......... e..",D 0 (. 5IoN~f) d)fC>.\""\

s10-. \441.,"2.6
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I
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-17-2002
PROJECT NAME - TRACS NO.-
HIGHWAY NAME-------------- DESIGNER - 'RS P

LOCATION - ~""'~ Ec. It ~ tt, 2. 6 CHECKER ~~r\-U-c;~o"t'D""".----::-PA::-G=E-:-_-_-_- _-_-
Ver 3.40: Decembef 1995

0.032
0.020

10.000
0.020
2.500
0.021
0.624
0.016

0.630 -lvy"
11.533 - 17.,I·-t';y?c..x

0.473

0.303
48.080

0.586
2.792

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N =

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME--------------
LOCATION -~I3~C'-~""'!:l.Jor__Er....,.J<::,C.=---'l.=-....:.f~1.~b!....----
Ver 3.40: Decemberf 1995

TRACS NO.
DESIGNER - f,.s R
CHECKER - '(1q2

09-17-2002

PAGE. _

SLOTTED DRAIN wj GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft.jFt.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft.jFt.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft.jFt.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

=
=
=
=
=

=

=

=

=
=

=

0.988
0.020

10.000
0.020
2.500
0.021
0.624
0.016

3.100
11. 024

2.546

1.545
49.848

3.146
2.670

3.354
2.000
5.171
7.354

3.472
1.000

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =

29.253
0.670
0.500

LENGTH Efficiency Q(S.D ..) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.286 0.888 1.494 2.382 0.718 76.84
10.000 0.529 1. 640 1.127 2.767 0.333 89.25
15.000 0.726 2.250 0.757 3.007 0.093 97.01
20.000 0.874 2.710 0.387 3.096 0.004 99.88
25.000 0.969 3.004 0.096 3.100 0.000 100.00



I
I
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-17-2002
PROJECT NAME- TRACS NO.--------------HIGHWAY NAME- DESIGNER - OLR

LOCATION - 1\0.""'(> £ D 1+7<.> f1-T CHECKER nAJ:21tv-2__PAGE _
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
p ------ ---------- ------- -------- ------- ---------- -------

5.000 0.485 0.630 0.606 1.236 0.064 95.08
10.000 0.822 1.069 0.231 1.300 0.000 99.96
15.000 0.991 1. 288 0.012 1.300 0.000 100.00
20.000 1.000 1. 300 0.000 1.300 0.000 100.00
25.000 1. 000 1.300 0.000 1. 300 0.000 100.00

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

0.574
0.020

10.000
0.020
2.500
0.021
0.624
0.016

1.300 -lOy, (

8 • 8 0 2 - r3 r'; ,......, c..c,\

1.672

0.770
59.244
2.026
2.137

3.354
2.000
5.171
7.354

2.884
1. 000

16.217
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - B. 'h'<><>.p f 0 '2.+ n, ~7 CHECKER
Ver 3.40: Decernbei(1995

GRATE INLET--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss =
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw =
Gutter Depression-Inches--

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Effective Perimeter--Ft. =

Capture Ratio -- GRATE

Local Gutter Depression-Inches =
Depth at INLET Curb Line-Inches--d =

Depth at C.G. of Grate Flow--In. =

SPREAD-Ft.--T

Depth for WEIR FLOW, inches =
Depth for ORIFICE FLOW, inches

09-17-2002

_8_s_/Z1f~:....w-l--PAGE---

0.020
10.000

0.020
2.500
0.021
0.624

3.354
2.000
5.171
7.354

0.500

1. 000
1.724

2.142

2.724
0.005

Q (INLET) = 0.660 cfs is Based on WEIR flow ~ 10'1 r
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - Rc.- .........~ E \) '1.+ n., b CHECKER
Ver 3.40: Decernbet 1995

PAGE---

Cc..\£.. ut;c& 'To c.1tec...k sprec..D c:..~ ;sov1~ $ i/)4 4 (; C. [S ,~ .... ".,.p
S'tc.... 2-i\S,~7

I
I
I
I
I
I
I
I

II
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

0.024
0.020

10.000
0.020
2.500
0.021
0.624
0.016

0.270 - ~ 10 f,o--. 5.:>../'(1.,
8 . 841 - 13;.~~~)\

0.344

0.159
59.050

0.417
2.146



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-17-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - R$~~ ---
LOCATION --R.-c...-"",-.p--f..-D--'2--+-n-.-,"'--~--- CHECKER CI3L__PAGE _
Ver 3.40: Decembef 1995

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent-~G

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-- =

Shoulder Slope-Ft./Ft.--Ss =
Gutter Width-Ft.--W =

Gutter Slope-Ft./Ft.--Sw =
Gutter Depression-Inches-- =

Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

0.024
0.020

10.000
0.020
2.500
0.021
0.624
0.016

0.390 - Q to ('tu...",.. ,)/o~Ii,
10.170 '\3,S-~ ..... >(

0.376

0.207
53.107

0.462
2.465

( c...\. '- u =-c..J) 10 e-1 ee-h... S f t ee.Q 0..'\ ~ IH'"\. '" ~ 'ib>c.. 0 -t <£, .J __ P
~ Teo.. '2.4 \~., 7



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
I
I

PROJECT NAME-
HIGHWAY NAME--------------
LOCATION - f< ..............p ,;, D k f ,;;
Ver 3.40: Decemberl 1995

04-08-2003
TRACS NO.-
DESIGNER - 1<5 ~~_---::-,:-::=- _
CHECKER PAGE---

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.00.Q. 0.430 0.731 0.804 1.536 0.164 90.33
10.000 0.750 1.275 0.412 1.687 0.013 99.21
15.000 0.947 1.611 0.089 1.700 0.000 100.00
20.000 1. 000 1.700 0.000 1.700 0.000 100.00
25.000 1. 000 1.700 0.000 1.700 0.000 100.00
30.000 1. 000 1.700 0.000 1.700 0.000 100.00

I
I
I
I
I"

I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

0.570
0.020

10.000
0.020
2.500
0.021
0.624
0.016

1.700- 10 yr
9. 751-\1·5' ..... c... 7
1. 783

0.933
54.860

2.181
2.364

3.354
2.000
5.171
7.354

3.138
1. 000

18.628
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-08-2003
PROJECT NAME - TRACS NO.-
HIGHWAY NAME-------------- DESIGNER - r?$ R """f")::.,-------

LOCATION - r<9-~r £0 £+"l..> CHECKER CdL.L--_PAGE _
Ver 3.40: December 1995

SLOTTED DRAIN wj GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft.jFt.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft.jFt.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft.jFt.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.9Y

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

0.992
0.020

10.000
0.020
2.500
0.021
0.624
0.0.16

3.770 -(V)'(

11.857 \"3,.:>::.-c.....,X
2.677

1.773
47.017

3.327
2.870

3.354
2.000
5.171
7.354

3.686
1.000

32.449
0.670
0.500

LENGTH Efficiency Q(S.D.} Q(GRATE} Q (INT.) Q (By-Pass) ~ CAPT.0

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

5.000 0.260 0.980 1.740 2.721 1.049 72.16
10.000 0.485 1. 828 1.371 3.198 0.572 84.84
15.000 0.673 2.536 1. 001 3.537 0.233 93.81
20.000 0.822 3.098 0.627 3.725 0.045 98.81
25.000 0.929 3.503 0.266 3.770 0.000 99.99
30.000 0.990 3.734 0.036 3.770 0.000 100.00



09-19-2002

_--{(A=:!P77t-__PAGE _

I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME - TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - l\c.."", C? It s" -t~3 CHECKER
Ver 3.40: Decembet 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---;-------- -------
5.000 0.523 1.360 1.215 2.576 0.024 99.07

10.000 0.868 2.256 0.344 2.600 0.000 100.00
15.000 1. 000 2.600 0.000 2.600 0.000 100.00
20.000 1.000 2.600 0.000 2.600 0.000 100.00
25.000 1.000 2.600 0.000 2.600 0.000 100.00
30.000 1.000 2.600 0.000 2.600 0.000 100.00

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

0.476
0.020

10.000
0.020
2.500
0.067
2.001
0.016

2 . 600 ./. \0 ,/ ~

10.748 .- t3 ,5~A.·~

1. 998 f/"",IJ.--.~ 'C ... (~ ~

1. 612
62.008

2.597
3.980

3.354
2.000
5.171

10.531

4.747
1. 000

14.822
0.670
1. 000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- _

LOCATI ON -_R~cr..:.:"""'..lI'lPl...--~::..:.,,_=_A..L.--~~:.....+~e=--3L---
Ver 3.40: Decembef 1995

TRACS NO.
DESIGNER - t<..'- I?...
CHECKER (J[Z

09-19-2002

PAGE. _

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter~CFS--Q

% Flow in Gutter-CFS
Velocity of Flow in Gutter-fps

Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

=
=
=
=

=

=

=

=
=

=
=

=

=
=

=
=

0.476
0.020

10.000
0.020
2.500
0.067
2.001
0.016

3.610pS'°Yf
12.439

2.132

1. 985
54.997

2.815
4.386

3.354
2.000
5.171
7.354

5.188
1. 000

17.970
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) 9.- CAPT.0

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

5.000 0.444 1. 603 1.665 3.267 0.343 90.51----,--
10.000 0.769 2.775 0.825 3.599 0.011 99.70
15.000 0.961 3.469 0.141 3.610 0.000 100.00
20.000 1.000 3.610 0.000 3.610 0.000 100.00
25.000 1.000 3.610 0.000 3.610 0.000 100.00
30.000 1.000 3.610 0.000 3.610 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
'I
I

PROJECT NAME- TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - R.(>''''"'Ip. C,A (,f ~g,o~ CHECKER
Ver 3.40: Decembef 1995

~S/?

09-23-2002

SLOTTED DRAIN W/ GRATE--IN SUMP

LENGTH Q(Slot. Dn) Q(Grate) d (inches) SPREAD/Ft.
------ ---------- -------- --------- ----------
5.000 0.772 0.339 1.588 1. 984

10.000 0.995 0.075 0.932 1.164
15.000 1. 019 0.051 0.498 0.622
20.000 1.031 0.039 0.246 0.308
25.000 1.039 0.031 0.079 0.099

0'e 5 I o~ s I.. ~n0 ~t (,..~",,", 0""- .so ...'\( ~ ~\J)c:.. ~f ~tr,~,",

Of> e. '5' i}~ 11 {r; fi ..~ j.h.... '-.""\ lI1o"~~ "Si~c- of l1G.~~",~-.

"rCl , q \
I

S I,. ~e.o J. ...o-~'\oC-- It

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

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw
Gutter Depression-Inches--

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Effective Perimeter--Ft.

Capture Ratio -- GRATE
Capture Ratio -- SLOTTED DRAIN

Local Gutter Depression-Inches

Flow-CFS--Q

= 0.020
= 10.000
= 0.020
= 2.500
= 0.067
= 2.001

3.354
= 2.000

5.171
= 7.354

= 0.500
= 0.670

= 1. 000

= 1.070~IOrr



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- _
LOCATION - ]3. .... ""<> C, A b tile.. 0"\
Ver 3.40: December 1995

TRACS NO.-
DESIGNER - ,~$ R
CHECKER -~

09-23-2002

PAGE---

SLOTTED DRAIN wj GRATE--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft.jFt.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft.jFt.--Ss
Gutter Width-Ft.--W

Gutter Slope-Ft.jFt.--Sw
Gutter Depression-Inches--

= 0.020
= 10.000

0.020
= 2.500

0.067
2.001

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft.
Effective Perimeter--Ft. =

Capture Ratio -- GRATE
Capture Ratio -- SLOTTED DRAIN =

Local Gutter Depression-Inches

Flow-CFS--Q =

3.354
2.000
5.171
7.354

0.500
0.670

1. 000

2 .120 ~ S"vYf"

LENGTH Q(Slot. Dn) Q(Grate) d (inches) SPREAD, Ft.
------ ---------- -------- --------- ----------
5.000 1.311 0.809 2.685 5.351

10.000 1.718 0.401 1.779 2.223
15.000 2.019 0.101 1.362 1.702
20.000 2.043 0.077 0.966 1.207
25.000 2.058 0.062 0.702 0.877



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-19-2002
PROJECT NAME- ---,-- TRACS NO.-
HIGHWAY NAME- DESIGNER - R'5>R
LOCATION - Rc.--~ C, A 6+4'~.O~ CHECKER -L.!...::...:.J,..(2f-=""'-,2.----:P=-=A:-:G=E~-_-_...., _-_
Ver 3.40: Decembef 1995

0.640 - '9..,~ Q ~tc"""" ~<)..\ ~
9. 849 ~ I'$lA_ x.
0.574

0.042
0.020

10.000
0.020
2.500
0.067
2.001
0.016

0.424
66.251

0.736
3.765

i>f feraD e-\

~ / ~ I" fie£>

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-23-2002
PROJECT NAME- TRACS NO.-

HIGHWAY NAME- DESIGNER -
LOCATION - &~~ (., A 6 of- I.fQ.oOl CHECKER
Ver 3.40: Decembef 1995

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.-~Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

0.042
0.020

10.000
0.020
2.500
0.067
2.010
0.016

0.430
8.085
0.537

0.326
75.797

0.667
3.350

:$t4'4.A..S> 4..." vp.s Y.,.cc..--.
~I ?/~ Nc..i) ~ to\~
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-10-2003
PROJECT NAME - TRACS NO.-
HIGHWAY NAME-------------- DESIGNER - j2.,$I~

LOCATION - Rc..v:Q~ 6A ' .... \~ CHECKER 27fi~__PAGE, _
Ver 3.40: December r1995

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------
5.000 0.597 1.253 0.831 2.085 0.015 99.26

10.000 0.941 1. 976 0.124 2.100 0.000 100.00
15.000 1. 000 2.100 0.000 2.100 0.000 100.00
20.000 1. 000 2.100 0.000 2.100 0.000 100.00
25.000 1. 000 2.100 0.000 2.100 0.000 100.00

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches-~d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

0.402
0.020

10.000
0.020
2.500
0.067
2.001
0.016

2.100- 10 y<
I

10.125-n.5"""'c-...y
1. 793

1.363
64.926

2.312
3.831

3.354
2.000
5.171
7.354

4.581
1. 000

12.618
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- ....,.--,,...--_-----,,, _
LOCATION - [Zo.o D CzA ...,+It?"
Ver 3.40: Deceffib~1995

04-10-2003
TRACS NO.-
DESIGNER - _l...:.(7c::.::::J~ar-r-_-=-=-=:=--__
CHECKER _1'.7_r'\~~e::..~)~_PAGEo _

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

=

=

=
=
=

=
=
=

=
=
=

0.402
0.020

10.000
0.020
2.500
0.067
2.001
0.016

3.660
12.977

2.000

1.941
53.025

2.650
4.516

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

3.354
2.000
5.171
7.354

5.326
1.000

17.472
0.670
0.500

LENGTH Efficiency Q(I3.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.455 1.665 1.634 3.299 0.361 90.15,,
10.000 0.783 2.867 0.783 3.649 0.011 99.71
15.000 0.970 3.552 0.108 3.660 0.000 100.00
20.000 1.000 3.660 0.000 3.660 0.000 100.00
25.000 1. 000 3.660 0.000 3.660 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
I
I

PROJECT NAME - TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - Ro.."'Op (lA ~+30 CHECKER
Ver 3.40: December 1995

04-10-2003

_R...s..C2:_.~~,.....':----_-_-_-=P-=-A-=G=E======

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------
5.000 0.284 1.757 3.027 4.784 1.406 77.28

10.000 0.525 3.249 2.351 5.600 0.590 90.46
15.000 0.721 4.462 1.610 6.072 0.118 98.09
20.000 0.869 5.381 0.808 6.189 0.001 99.98
25.000 0.966 5.978 0.212 6.190 0.000 100.00

SLOTTED DRAIN W/ GRATE~-ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

1. 093
0.020

10.000
0.020
2.500
0.067
2.001
0.016

6.190-10 y'
13 . 12 0 - 13,5 '-"""Co.,..
3.315

3.251
52.520
4.396
4.550

3.354
2.000
5.171
7.354

5.363
1. 000

29.536
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- _
LOCATION - 1Zc...~ G A 8-t"SO
Ver 3.40: Dec-eumb~e~:r',j,l'-1-9.:....9~5~-~~~---

TRACS NO.
DESIGNER 
CHECKER

04-10-2003

iSS!=:-.-/ _
_ ....~6.-..e..LL~-_PAGE----

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's. IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

=
=

=
=

=
=
=

=
=

=

1. 093
0.020

10.000
0.020
2.500
0.067
2.001
0.016

8.550- S 0>'f

15.041
3.550

3.972
46.455

4.754
5.011

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

3.354
2.000
5.171
7.354

5.850
1. 000

35.728
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) 9.- CAPT.0

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

5_.....Q.Q.Q__. 0.238 2.032 3.814 5.846 2.704 68.38
10.000 0.446 3.815 3.162 6.977 1.573 81. 60
15.000 0.625 5.341 2.487 7.828 0.722 91. 56
20.000 0.772 6.598 1.768 8.366 0.184 97.85
25.000 0.885 7.569 0.975 8.544 0.006 99.93



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-08-2003
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER -
LOCATION ----L.:l<~u,...:c'C"\~.,::.q~O~.....:(,>L..:--t....,O~----- CHECKER iAL..J PAGE. _
Ver 3.40: DecemberP1995

GRATE INLET DESIGN -- ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
MC3.nning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Capture Ratio -- GRATE =

Effective Perimeter--Ft. =
Splash-Over Velocity--FPS =

Local Gutter Depression-Inches =

Flow-CFS--Q
GUTTER FLOW at INLET-CFS--Q =

Gutter Velocity at INLET-fps =
Depth at INLET Curb Line-Inches--d

Frontal Flow Intercepted by GRATE--CFS
Lateral Flow Intercepted by GRATE--CFS =

TOTAL Flow Intercepted by GRATE--CFS =

% FLOW Intercepted
By-pass Flow--CFS

0.429
0.020

10.000
0.020
2.500
0.067
2.001
0.016

0.750'IOyr-,
5. 748 -~,5 -e.-,..
1.575

0.672
89.650

1.813
2.780

3.354
2.000
5.171
0.500
7.354
7.354

1.000

0.750
0.742
1. 960
3.319

0.720
0.023
0.743

99.071
0.007



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- ~____=_-----

LOCATION - {(~~r\ f, a Gt l?
Ver 3.40: December r1995

04-08-2003
TRACS NO.
DESIGNER - «:!::_?
CHECKER =::~::::L=::::::::::::::::-P-A-G-E-=-~~-=--=--=

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

GRATE TYPE: ADOT STD.--C15.91

=
=
=

=
=
=

=
=
=
=

0.429
0.020

10.000
0.020
2.500
0.067
2.001
0.016

1.110
7. 235 -~Oy l'

1. 658

0.896
80.738

2.013
3.137

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Capture Ratio -- GRATE =

Effective Perimeter--Ft. =
Splash-Over Velocity--FPS =

Local Gutter Depression-Inches

Flow-CFS--Q =
GUTTER FLOW at INLET-CFS--Q

Gutter Velocity at INLET-fps
Depth at INLET Curb Line-Inches--d =

Frontal Flow Intercepted by GRATE--CFS =
Lateral Flow Intercepted by GRATE--CFS =

TOTAL Flow Intercepted by GRATE--CFS

% FLOW Intercepted =
By-pass Flow--CFS =

3.354
2.000
5.171
0.500
7.354
7.354

1. 000

1.110
1. 033
2.180
3.775

0.978
0.078
1. 056

95.117
0.054



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-08-2003
PROJECT NAME- TRACS NO.-
HIGHWAY NAME-------------- DESIGNER - -1.R=S"-'{2..,:....>--=,....-- _
LOCATION -_t<.~.,....=......~_:_::_'E~:l::'=C;.=<---6:=<...!-n-'--'>=o<..-.:..., =te=& CHECKER ~L...__PAGE. _
Ver 3.40: December r1995

GUTTER DESCRIPTION

SLOTTED DRAIN wI GRATE--IN SUMP

GUTTER FLOW HYDRAULICS

LENGTH Q(Slot. Dn) Q(Grate) d (inches) SPREAD,Ft.
------ ---------- -------- --------- ----------
5.000 0.964 0.486 2.002 2.504

10.000 1.349 0.101 1.366 1.706
15.000 1.381 0.069 0.834 1. 042
20.000 1.398 0.052 0.526 0.657
25.000 1.408 0.042 0.321 0.402

U'S<?-
,.1

o f ~ Jo /Vcc9 ~ I'C>.. ~'"' GOv 7'7 s;~e. ot'7..-> 0...., cB
U.;.e \S ~, -&> /6 ;Ye-J) ~ \' C>- "v.., OVl Por 'f'1 ~ ,) <L 6{ L(J

,
<{~ \'oj >10 flf!cf) ~ t- CI>.. : '"Yo

3.354
2.000
5.171
7.354

0.500
0.670

1. 000

= 0.020
= 10.000

0.020
= 2.500
= 0.067

2.001 .

Local Gutter Depression-Inches

Flow-CFS--Q =

Capture Ratio -- GRATE =
Capture Ratio -- SLOTTED DRAIN

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

ShoulderSlope-Ft./Ft.--Ss
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw
Gutter Depression-Inches--

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft.
Effective Perimeter--Ft.

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-08-2003
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - R~o

LOCATION - R6-Y!'!); (1 ~ 6+ l;,"'t:.'b CHECKER --"'-"'Jc....:..a~"~.--=PA=-G=E:::----
Ver 3.40: Decernberr 1995 ---

SLOTTED DRAIN W/ GRATE--IN SUMP

GUTTER PLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Pt./Ft.--Sx
Shoulder Width-Pt.-

Shoulder Slope-Pt./Pt.--Ss
Gutter Width-Pt.--W

Gutter Slope-Pt./Pt.--Sw
Gutter Depression-Inches--

= 0.020
= 10.000
= 0.020
= 2.500
= 0.067
= 2.001

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Pt.
Grate Width---Pt.

Grate Area--Sq. Pt. =
Effective Perimeter--Ft.

Capture Ratio -- GRATE
Capture Ratio -- SLOTTED DRAIN =

Local Gutter Depression-Inches

Flow-CFS--Q =

3.354
2.000
5.171
7.354

0.500
0.670

1. 000

2.040' 'F0y"

LENGTH Q(Slot. Dn) Q(Grate) d (inches) SPREAD, Ft.
------ ---------- -------- --------- ----------
5.000 1.271 0.769 2.610 5.036

10.000 1.659 0.379 1. 716 2.144
15.000 1. 943 0.097 1.303 1.627
20.000 1. 966 0.074 0.916 1.144
25.000 1. 981 0.059 0.659 0.824



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME - TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - ?>o.~ (, c> b tJ; I ~i, CHECKER
Ver 3.40: Decembe£ 1995

04-08-2003

_~~b-=...IL)--PAGE---

0.880 -I{).r~

8.016 - ~ -e....~

1.116

0.183
0.020

10.000
0.020
2.500
0.067
2.001
0.016

0.670
76.133

1.384
3.325

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

1j~C!~ -rio c-~e.c..t't. Srl'C!.(>-f) @ \,Tf£ft'c..-.....
~+-4~.tO'6 ~ 2..~' ~, 6/o'R~~ ~tc....:",

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-08-2003
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - ~S EL.......)......-- ---
LOCATION - Rc.. ....... D (., G. 6+ 7$,8'8 CHECKER a.L... PAGE _
Ver 3.40: December 1995

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

C c.J£!. usc.J) 1" 0 c..4edt.. s p,<2 c>-Q Q I.) f So ): tQo-.-...

6 t ~ 6-I- 9 L, <0 ~ - L~ I () &. :; /(/ Rei) dlf'()' ~ -.

0.118
0.020

10.000
0.020
2.500
0.067
2.001
0.016

0.570
7.155
0.866

0.463
81.219
1. 049
3.118

e .... [) o( 6!r)fit'~ JtC>.; ....



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION
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PROJECT NAME - TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - RC'--lM,o EtC> 1+39 CHECKER
Ver 3.40: December r1995

04-08-2003

_-,OV'-"'-toL-__PAGE _

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

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN. =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Capture Ratio -- GRATE =

Effective Perimeter--Ft. =
Splash-Over Velocity--FPS =

Local Gutter Depression-Inches =

Flow-CFS--Q =
GUTTER FLOW at INLET-CFS--Q =

Gutter Velocity at INLET-fps =
Depth at INLET Curb Line-Inches--d =

Frontal Flow Intercepted by GRATE--CFS =
Lateral Flow Intercepted by GRATE--CFS =

TOTAL Flow Intercepted by GRATE--CFS

% FLOW Intercepted =
By-pass Flow--CFS

0.433
0.020

10.000
0.020
2.500
0.067
2.001
0.016

0.490 - 10yl'
4.218 . '6' """<.-)(

1.513

0.475
96.980
1.614
2.413

3.354
2.000
5.171
0.500
7.354
7.354

1. 000

0.490
0.490
1.760
2.832

0.487
0.003
0.490

99.955
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME-----..,...-=----------LOCATION - Rcc Wl-/2 (,6 1 t 3S
Ver 3.4 0: Dec-e.!...mb~e!...!.£fL-1:-9;:..9~5::=:.--....!-!.--===-.l.....-----

TRACS NO.
DESIGNER 
CHECKER

04-08-2003

RS m.------PA- G---E-=-====

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Capture Ratio -- GRATE

Effective Perimeter--Ft.
Splash-Over Velocity--FPS

Local Gutter Depression-Inches

=

=
=
=
=

=
=

=
=
=

=
=
=
=
=
=

0.433
0.020

10.000
0.020
2.500
0.067
2.001
0.016

O. 850~ SOy~

6.188
1. 607

0.740
87.013

1.883
2.886

3.354
2.000
5.171
0.500
7.354
7.354

1. 000

Flow-CFS--Q
GUTTER FLOW at INLET-CFS--Q

Gutter Velocity at INLET-fps =
Depth at INLET Curb Line-Inches--d =

Frontal Flow Intercepted by GRATE--CFS =
Lateral Flow Intercepted by GRATE--CFS =

TOTAL Flow Intercepted by GRATE--CFS

% FLOW Intercepted
By-pass Flow--CFS

0.850
0.831
2.037
3.459

0.799
0.037
0.836

98.358
0.014



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

04-08-2003
PROJECT NAME - TRACS NO.-
HIGHWAY NAME--------------- DESIGNER - ~>R

LOCATION - \1<'=""11) q13 l(,-t7Q CHECKER 22!2=PAGE _
Ver 3.40: Deceffiber f 1995

SLOTTED DRAIN wi GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) 9.- CAPT.0

------ ---------- ------- -------- ------- ------_._-- -------

5.000 0.530 1. 001 0.885 1.886 0.004 99.78
'10.000 0.875 1.654 0.236 1. 890 0.000 100.00
15.000 1.000 1.890 0.000 1.890 0.000 100.00
20.000 1. 000 1.890 0.000 1. 890 0.000 100.00
25.000 1. 000 1. 890 0.000 1.890 0.000 100.00
30.000 1. 000 1. 890 0.000 1. 890 0.000 100.00

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

0.987
0.020

10.000
0.020
2.500
0.067
2.001
0.016

1.890-l 0 y-t
7.699 - q,' ~c....r
2.559

1.474
78.015
3.148
3.249

3.354
2.000
5.171
7.354

3.910
1. 000

14.601
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME-__~_____:~------
LOCATION - R~vv1Q (:] {3
Ver 3.40: December ~995

04-08-2003
TRACS NO.-
DES I GNER - -,«.!?"---!S.2>.'::,"::.=-=='"'_~~=--__
CHECKER _---1aJ~-v---PAGE---

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

=
=
=
=
=
=
=

=
=

==
=
=

0.987
0.020

10.000
0.020
2.500
0.067
2.001
0.016

3 . 16 0 ~ s 0--; (
9.936
2.789

2.081
65.847
3.586
3.786

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

3.354
2.000
5.171
7.354

4.530
1.000

19.486
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.414 1.307 1.684 2.991 0.169 94.66
10.000 0.726 2.295 0.861 3.157 0.003 99.89
15.000 0.929 2.935 0.225 3.160 0.000 100.00
20.000 1. 000 3.160 0.000 3.160 0.000 100.00
25.000 1. 000 3.160 0.000 3.160 0.000 100.00
30.000 1. 000 3.160 0.000 3.160 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I·
I
I

PROJECT NAME-
--------~----HIGHWAY NAME- _

LOCATION ---'-\Z-="'O-=V'\~(.>__-"-G.L..B'-'---.!-l 0_+..=5'-'D=--__
Ver 3.40: December P1995

TRACS NO.
DESIGNER - RsR
CHECKER ~

04-08-2003

PAGE _

4.460 -lOy t

9.921 /o,<§'--c...;<

3.946

3.354
2.000
5.171
7.354

4.526
1. 000

1. 979
0.020

10.000
0.020
2.500
0.067
2.001
0.016

2.940
65.920
5.073
3.782

27.731
0.670
0.500

=

=

=

=

=

=

=

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

SLOTTED DRAIN w/ GRATE--ON GRADE

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

Roadway Grade-% Per cent--G =
Roadway Cross-S1ope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning '. siN =

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------
5.000 0.301 1.342 2.636 3.978 0.482 89.1~

10.000 0.553 2.466 1.893 4.359 0.101 97.73
15.000 0.754 3.362 1.096 4.457 0.003 99.94
20.000 0.900 4.012 0.448 4.460 0.000 100.00
25.000 0.985 4.391 0.069 4.460 0.000 100.00
30.000 1.000 4.460 0.000 4.460 0.000 100.00

I
I
I
I
I
I
I
I
I
I
I
I
I
--,.:;~..;.;..--~~.;.---~~7_-_.:;...~~--~~--___=_~~--~~

I
I
I



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- _
LOCATION ---'-f\':"'6-=v"1=+'Cl~("';z_&_B~-~l-""O-'t~5:~O::::....---
Ver 3.40: December r1995

04-08-2003
TRACS NO.-
DESIGNER - ....!R~S~I==---=__=-::--= _

CHECKER _----l,.a\,.Lo:::#-L-L--__PAGE _

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

1.979
0.020

10.000
0.020
2.500
0.067
2.001
0.016

6.160-s0 y r
11.500

4.195

3.618
58.732

5.495
4.161

3.354
2.000
5.171
7.354

4.944
1. 000

33.472
0.670
0.500

LENGTH Efficiency Q.(S. D. ) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.253 1.556 3.392 4.949 1.211 80.33
10.000 0.472 2.908 2.712 5.620 0.540 91.24
15.000 0.657 4.047 1.983 6.030 0.130 97.89
20.000 0.806 4.963 1.191 6.154 0.006 99.90
25.000 0.916 5.641 0.519 6.160 0.000 100.00
30.000 0.983 6.056 0.104 6.160 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
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I

PROJECT NAME- ....,---- ~_'__'__'_~_ _'____
HIGHWAY NAME-
LOCATION --:;R:-o..-,=,,-.p---:"6-~---:-g-+ -=-,'(;-----
Ver 3.40: Decembef 1995

09-24-2002
TRACS NO.
DESIGNER - R!.R
CHECKER ~=---=-dt-=-}""'-----:P=-:A~G=E=-_~- _-_-_

SLOTTED DRAIN Wj GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.351 2.148 2.933 5.081 1.039 83.03
10.000 __ -__.___lL.§3 3 3.875 1.946 5.821 0.299 95.11
15.000 0.842 5.150 0.956 6.106 0.014 99.77
20.000 0.969 5.929 0.191 6.120 0.000 100.00
25.000 1.000 6.120 0.000 6.120 0.000 100.00
30.000 1.000 6.120 0.000 6.120 0.000 100.00

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft.jFt.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft.jFt.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft.jFt.--Sw

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

0.637
0.036

10.000
0.036
2.500
0.067
2.001
0.016

6.120 _IOjf"

10.301 - \\."1$' /"1eA.;t(

3.051

3 .494
57.095

3.837
5.371

3 .354
2.000
5.171
7.354

6.156
1. 000

23.414
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HI GHWAY NAME - ----,__----,::---:-- _
LOCATION -...l.R".O>Jo.~. -"'vV'I:.L.f)p.-::--=-(=:7-=G==--_-.::8::..-+'----1!.....Cb=--- _
Ver 3.40: December 1995

09-24-2002
TRACS NO.-
DES IGNER - --.lR~5~R,---=~_-=::-==- _
CHECKER ~ PAGE _

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

=

=
=

=
=

=

=

0.637
0.036

10.000
0.036
2.500
0.067
2.001
0.016

8 . 450 - SO)l ....

11. 726
3.287

4.343
51.393
4.180
5.987

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

3.354
2.000
5.171
7.354

6.799
1.000

27.757
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) .Q (INT.) Q (By-Pass) !l,- CAPT.0

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

5.000 0.301 2.540 3.827 6.367 2.083 75.35
10.000 0.552 4.669 2.836 7.504 0.946 88.81
15.000 0.753 6.365 1. 839 8.204 0.246 97.08
20.000 0.899 7.598 0.845 8.443 0.007 99.92
25.000 0.984 8.318 0.132 8.450 0.000 100.00
30.000 1. 000 8.450 0.000 8.450 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME---------------HIGHWAY NAME-
LOCATION - ~----C"--.,-c..---q-t--7-~-,-'-4---
Ver 3.40: DeceffiI)elI" 1995

TRACS NO.
DESIGNER 
CHECKER

RS>R

--@

10-01-2002

PAGE _

Q(INLET) = 2.110 cfs is Based on WEIR flow -tOyr

I
I
I
I
I
I
il
I
I
I
I
I
I
I
I
I

GRATE INLET--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss =
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw =
Gutter Depression-Inches--

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Effective Perimeter--Ft. =

Capture Ratio -- GRATE

Local Gutter Depression-Inches =
Depth at INLET Curb Line-Inches--d =

Depth at C.G. of Grate Flow--In.

SPREAD-Ft.--T =

Depth for WEIR FLOW, inches
Depth for ORIFICE FLOW, inches =

0.036
10.000

0.036
2.500
0.067
2.001

3.354
2.000
5.171
7.354

0.500

1. 000
4.647

4.555

8.626

5.647
0.055



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- _
LOCATION -_P-......,,,,,,,,,,."-'''''''-4~t''-:-'C=_'7=_'L=_-9.L.,.!.-1~:5.!..J,7'-=9'-- _
Ver 3.40: Decembef 1995

TRACS NO.
DESIGNER 
CHECKER

10-01-2002

GRATE INLET--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw
Gutter Depression-Inches--

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Effective Perimeter--Ft.

Capture Ratio -- GRATE

Local Gutter Depression-Inches =
Depth at INLET Curb Line-Inches--d =

Depth at C.G. of Grate Flow--In.

SPREAD-Ft.--T =

Depth for WEIR FLOW, inches
Depth for ORIFICE FLOW, inches

0.036
10.000

0.036
2.500
0.067
2.001

3.354
2.000
5.171
7.354

0.500

1. 000
7.433

7.299

15.074

8.433
0.267

Q (INLET) = 4.640 cfs is Based on WEIR flow - ~o 'I r



FLOW in Gutter-CFS--Q = 0.560
% Flow in Gutter-CFS 53.829

Velocity of Flow in Gutter-fps 0.571
Depth at Curb Line-Inches--d 5.709

CcJ.:. \.J~c&> 'l .. c~e ...J~ sfte.p.-19 eo-"'\ \J~",l ...... ......,. e- ...... 9 .. " c".'\c-~ Ioc.-s, ......

@ ~\c... 9-t-r!>,/lf - ;Do ~I,:.J¥C'S> ~fe-''''' f'et .. ~" .. Q

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

TRACS NO.
DESIGNER - R~1t

CHECKER ~

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

PROJECT NAME- _
HIGHWAY NAME- _
LOCATION -\Zt.>-""'~ ("Ie.. C')-+;~.,?",
Ver 3. 40: December-1---'9=9--=5'-------'--''---'-'''-'-'----'----

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

0.013
0.036

10.000
0.036
2.500
0.067
2.001
0.016

1. 040 ~ IO~ r

11.083
0.451

10-01-2002

PAGE. _



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME-
HIGHWAY NAME--------------

LOCATI ON - .....B."'"'t~'''''''-''''''f_&- ....6:~.....(.~--.l~-'''''--J.....{;.e.l....:...,-4t"'--
Ver 3.40: Decembeif' 1995

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

10-01-2002
TRACS NO.
DESIGNER - 8$ R.
CHECKER~PAGE _

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

=

=
=
=
=

=
=

=

0.013
0.036

10.000
0.036
2.500
0.067
2.001
0.016

1 . 060 - I 0_, r

11.168
0.453

0.567
53.494

0.574
5.746

.... ft>frc..c.-
II' e., ... ~I'eQ



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

10-01-2002
PROJECT NAME - TRACS NO.--------------
HIGHWAY NAME- DESIGNER - -',,!....:.-"-s.-"=="--:::~.____:::_::__:=_--_

LOCATION - IZq t'l (7 L /O+"I:r CHECKER _~.(;dL~....LL..-_PAGE---
Ver 3.40: Decemb~ 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.00Q 0.4JS 1.674 1.880 3.553 0.267 93.01
10.000 0.761 2.906 0.904 3.810 0.010 99.73
15.000 0.955 3.649 0.171 3.820 0.000 100.00
20.000 1.000 3.820 0.000 3.820 0.000 100.00
25.000 1.000 3.820 0.000 3.820 0.000 100.00
30.000 1. 000 3.820 0.000 3.820 0.000 100.00

I
I
I
I
I
I
I
I
I
I
I
I
I,;
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

0.634
0.036

10.000
0.036
2.500
0.067
2.001
0.016

3 . 82 0 - \6 't ("" I

8.494 "\\,,~ --e-r-
2.739 Fl~..,h_;,,~ 'L'''e-~

2.523
66.042

3.373
"4.590- b ""'<>-)(

3.354
2.000
5.171
7.354

5.327
1. 000

18.245
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME - TRACS NO.
HIGHWAY NAME-------------- DESIGNER -
LOCATION - R<erll (7C, IOt1, CHECKER
Ver 3.40: Decembet 1995

SLOTTED DRAIN w/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

10-01-2002

_ .......22.....ro"-II£--_PAGE _

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

0.634
0.036

10.000
0.036
2.500
0.067
2.001
0.016

7.350-'->Oyr
11.101
3.176

3.952
53.765

4.022
5.717

3.354
2.000
5.171
7.354

6.518
1. 000

25.759
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) ~ CAPT.0

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

5.000 0.322 2.366 3.418 5.784 1.566 78.70
10.000 0.587 4.315 2.429 6.744 0.606 91.75
15.000 0.792 5.823 1.431 7.254 0.096 98.70
20.000 0.933 6.854 0.496 7.350 0.000 100.00
25.000 0.998 7.337 0.013 7.350 0.000 100.00
30.000 1.000 7.350 0.000 7.350 0.000 100.00



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

10-01-2002
PROJECT NAME - TRACS NO.--------------
HIGHWAY NAME- DESIGNER - --'-~'--"$'--'R'"'-/ffi"'7"""1F"1_-__=_."......,.,=_---
LOCATION - Rt.!...".,..~ (z C. \ '-t '] ~ CHECKER !.LJL PAGE
Ver 3.40: Decembef 1995 ---'''''''''-...a<--__ ----

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) l1, CAPT.0

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

5.000 0.222 2.516 5.327 7.843 3.497 69.16
10.000 0.419 4.747 4.413 9.160 2.180 80.77
15 :'600

!

0.589 6.685 3.497 10.181 1.159 89.78
20.000 0.733 8.317 2.573 10.890 0.450 96.03
25.000 0.849 9.629 1.635 11. 265 0.075 99.34
30.000 0.935 10.600 0.740 11.340 0.000 100.00

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

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.273
0.036

10.000
0.036
2.500
0.067
2.001
0.016

11.340
11.486

4.590

5.929
52.281

5.828
5.883

3.354
2.000
5.171
7.354

6.691
1.000

38.441
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

10-01-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - -'-'\'<,:>....0$"'--''1'''+----=-.....--------
LOCATION --R..-6--....,.,-F>--G-'---l-\t-i-~--- CHECKER dV PAGE _
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

1.273
0.036

10.000
0.036
2.500
0.067
2.001
0.016

17.250
13.561

5.064

7.834
45.414

6.507
6.779

3.354
2.000
5.171
7.354

7.617
1. 000

47.915
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q(By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.180 3.104 7.165 10.269 6.981 59.53
10.000 0.344 5.931 6.235 12.166 5.084 70.53
15.000 0.491 8.475 5.308 13.783 3.467 79.90
20.000 0.622 10.727 4.382 15.109 2.141 87.59
25.000 0.735 12.677 3.453 16.131 1.119 93.51
30.000 0.830 14.314 2.518 16.832 0.418 97.58



I
I
I

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-24-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - &5 ~l-- """"""":-=----
LOCATION - Ro--'f (, D 16\ ~O CHECKER -!.L.lLPAGE
Ver 3.40: December 1995 ----

SLOTTED DRAIN W/ GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.331 1.001 1.497 2.498 0.532 82.45
10.000 0.601 1.821 1.015 2.836 0.194 93.59
15.000 0.807 2.446 0.556 3.002 0.028 99.08
20.000 0.944 2.862 0.168 3.030 0.000 100.00
25.000 1. 000 3.030 0.000 3.030 0.000 100.00

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

3.354
2.000
5.171
7.354

3.772
1.000

3.030 -10..,f'

8.706 - «t ,'..-e.- ~
2.573

0.790
0.032

10.000
0.032
2.500
0.021
0.624
0.016

1. 725
56.932
3.072
3.007

25.023
0.670
0.500

=

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE =

I
I
I'
I,
.1···: '

I
I
I
I
I'
I
I:
I
I
I



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- _
LOCATION --LI3.!:=<>-:...:~__=___¥_p--:--:::.;.(.,~D=---~~~t.:....;S~--=O~--
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

09-24-2002

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

0.790
0.032

10.000
0.032
2.500
0.021
0.624
0.016

4.180
9.777
2.797

2.185
52.263

3.375
3.419

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

=
=

=
=

=

3.354
2.000
5.171
7.354

4.209
1. 000

29.152
0.670
0.500

LENGTH . Efficiency Q(S.D.) Q (GRATE) Q (INT.) Q (By-Pass) 9,- CAPT.0

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

5.000 0.287 1.201 1. 969 3.169 1.011 75.83
10.000 0.531 2.218 1.461 3.679 0.501 88.01
15.000 0.728 3.042 0.968 4.010 0.170 95.93
20.000 0.876 3.661 0.501 4.162 0.018 99.57
25.000 0.970 4.055 0.125 4.180 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME- TRACS NO.
HIGHWAY NAME-------------- DESIGNER -

LOCATION -=R:~CI..:oM:~Cl~:G~q~j)=====9=+=q=:b======= CHECKER
Ver 3.40: Decemberr 1995

09-25-2002

itsB.-.....-- _
~_'___PAGE _

1\
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I
I
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I
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I
I
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I
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I
I
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GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Capture Ratio -- GRATE =

Effective Perimeter--Ft.
Splash-Over Velocity--FPS

Local Gutter Depression-Inches =

Flow-CFS--Q
GUTTER FLOW at INLET-CFS--Q =

Gutter Velocity at INLET-fps
Depth at INLET Curb Line-Inches--d

Frontal Flow Intercepted by GRATE--CFS =
Lateral Flow Intercepted by GRATE--CFS

TOTAL Flow Intercepted by GRATE--CFS

% FLOW Intercepted
By-pass Flow--CFS =

0.322
0.032

10.000
0.032
2.500
0.021
0.624
0.016

0.950 ~\O)'.

6.763 tlon'I"'I ... 'j(

1.363

0.643
67.722
1.584
2 . 2 61 - ~., /'1 ... ,.

3.354
2.000
5.171
0.500
7.354
7.354

1. 000

0.950
0.772
1. 726
2.959

0.689
0.118
0.807

84.985
0.143



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- _

LOCATI ON ---1~~Q-~""'~~L-.:-~("7'""'D,,::O-------:~:....:\'-l~~b--
Ver 3.40: December 1995

09-25-2002
TRACS NO.
DESIGNER - R~~
CHECKER _--=Gd'T~/~'r_-_-_-~P---A--:G=EO:----

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's IN

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft.
Capture Ratio -- GRATE =

Effective Perimeter--Ft. =
Splash-Over Velocity--FPS =

Local Gutter Depression-Inches =

Flow-CFS--Q
GUTTER FLOW at INLET-CFS--Q =

Gutter Velocity at INLET-fps
Depth at INLET Curb Line-Inches--d =

Frontal Flow Intercepted by GRATE--CFS =
Lateral Flow Intercepted by GRATE--CFS =

TOTAL Flow Intercepted by GRATE--CFS =

% FLOW Intercepted
By-pass Flow--CFS

0.322
0.032

10.000
0.032
2.500
0.021
0.624
0.016

1. 590 -§O)' r

8.114
1. 561

0.952
59.851
1. 851
2.780

3.354
2.000
5.171
0.500
7.354
7.354

1. 000

1. 590
1.132
2.000
3.528

0.990
0.212
1.202

75.586
0.388



I
I
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-25-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME-------------- DESIGNER - n, D

LOCATION - K{..."",~ (,?D 104"16.5Z- CHECKER :"':"":6?o:·=.::-=--=--=--=--P--A--G"..-E-=--=--=--_-_-=
Ver 3.40: Decembef 1995

GUTTER FLOW HYDRAULICS

SLOTTED DRAIN w/ GRATE--IN SUMP

LENGTH Q(Slot. Dn) Q (Grate) d (inches) SPREAD/Ft.
------ ---------- -------- --------- ----------
5.000 0.464 0.266 0.845 3.075

10.000 0.598 0.130 0.376 1.505
15.000 0.695 0.035 0.161 0.643
20.000 0.704 0.026 -0.034 -0.137
25.000 0.709 0.021 -0.164 -0.656

U~c. S' o~ ~'(I il eel) c9 te-\. .... 0 ..... AJot"'~ e...-{) S 0,,';1"\ :Si~¢. 01-
C-o-\C.\'" ~C-S';: ........ T6 \e....\ \ ()' (j~ 51. 'fj e-.9 ~ ....... -.. .....

3.354
2.000
5.171
7.354

0.500
0.670

1. 000

0.032
10.000

0.032
2.500
0.021
0.624

Local Gutter Depression-Inches =

Flow-CFS--Q

Capture Ratio -- GRATE
Capture Ratio -- SLOTTED DRAIN

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw
Gutter Depression-Inches--

GUTTER DESCRIPTION

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Effective Perimeter--Ft.

I
I.;

I
I
I
I
I
'\_/

I
I
Ii
I
I
I
I
,I
I



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

09-25-2002
PROJECT NAME - TRACS NO.-
HIGHWAY NAME- DESIGNER - R~ l~

LOCATION -_R'-"<>--~""""+~ol--..>.«7,-"j)~_IO_-l_~,-6-,. 5'-"L.____ CHECKER ~:"":""'>"CA::7""'lI"')"'---=P-::-A-=G=E"'----
Ver 3.40: Decembef 1995 ---

SLOTTED DRAIN wi GRATE--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-- =

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw =
Gutter Depression-Inches--

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Effective Perimeter--Ft. =

Capture Ratio -- GRATE =
Capture Ratio -- SLOTTED DRAIN =

Local Gutter Depression-Inches =

Flow-CFS--Q =

0.032
10.000

0.032
2.500
0.021
0.624

3.354
2.000
5.171
7.354

0.500
0.670

1. 000

1.230 . $01 r

LENGTH Q(Slot. Dn) Q(Grate)
------ ---------- --------

5.000 0.710 0.520
10.000 0.953 0.277
15.000 1. 060 0.168
20.000 1.142 0.122
25.000 1.194 0.036

d (inches)

1.447
0.876
0.537
0.334
0.184

SPREAD/Ft.

4.645
3.157
2.152
1. 338
0.738

u?c 51 oC ~ (v tY~ ~f'~~ ,...... (IV'\,

OM ?o...NG S \J!< () G ( f3

vHof' \[ '" ;; tl:::~e {J £ C l3 0- _tJ s-/
J0 701 C"¢-! ~ /" X!~'CQ ) \~ .~ ...
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME - TRACS NO.--------------HIGHWAY NAME- DESIGNER -
LOCATION - Rn-~ G D JOtC}6- 5"2... CHECKER
Ver 3.40: Decembe~ 1995

09-25-2002

t:.f{'c~Q 0-0" vPS~.fe.~- -::. .... 0
_ > J s./o/Ve.£> ~I'e..-~_

I
,I
I
I
J
I
I'
I

•
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's IN

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

\JI '-<'~ t C. C.J'H! e-k
SOc,... IOi~I:\.S2.

0.022
0.032

10.000
0.032
2.500
0.021
0.624
0.016

0.430
8.187
0.414

0.256
59.475

0.492
2.808



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME-
HIGHWAY NAME--------------
LOCATION - Re-..-y1'f f-, D IO-iCJ6.5l..
Ver 3. 40: Dec--'eL..O.;mb::--'--'e-'-f"--1-9'-9=5-----.;:..-.:....='-'--..;;.....:..--

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

TRACS NO.
DESIGNER 
CHECKER

09-25-2002

R?CL.~_-=-:-~,.--__
L::rV PAGE

---==....::..-"---- ----

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

0.022
0.032

10.000
0.032
2.500
0.021
0.624
0.016

0.300
7.205
0.377

0.195
64.950

0.441
2.431

C<:>...\c. uSl'~ 10

J t'~~--. S. '0c...

C-~~e I-t S/Hc~eD e:.-"..:>p S 'k 0._

1/ 1 03, 5 z.. - :>' <.? 10 Rc.9 c9- l' C>-'~



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME-
HIGHWAY NAME--------------
LOCATION - RC>-""'..p--,.:::(;,~D=____"cl...:..\....:.-\-'_"'\;;;...7""-- _
Ver 3.40: Decembet' 1995

TRACS NO.
DESIGNER 
CHECKER

09-25-2002

'I
I
I
I
I
I
I
I
I
I
I
Ii
I
I
I
I

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Capture Ratio -- GRATE =

Effective Perimeter--Ft. =
Splash-Over Velocity--FPS

Local Gutter Depression-Inches =

Flow-CFS--Q =
GUTTER FLOW at INLET-CFS--Q =

Gutter Velocity at INLET-fps =
Depth at INLET Curb Line-Inches--d =

Frontal Flow Intercepted by GRATE--CFS
Lateral Flow Intercepted by GRATE--CFS

TOTAL Flow Intercepted by GRATE--CFS =

% FLOW Intercepted =
By-pass Flow--CFS =

0.322
0.032

10.000
0.032
2.500
0.021
0.624
0.016

0.400 ,lOy"

5.034 . $.7 ,,"'x
1. 080

0.323
80.803
1.207 "
1.597. 3 ",.. ...... 7'-

3.354
2.000
5.171
0.500
7.354
7.354

1. 000

0.400
0.382
1. 332
2.190

0.357
0.029
0.386

96.578
0.014



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME-----'------------
HIGHWAY NAME- --:--:=- ------=-----:::-__

LOCATION - Rc>--'V\~ (,., () II i-'l (
Ver 3. 40: Dec--!e~mb:;:....:..e~fF-1,.:-9:-9=:5--------!...L.L.~---

09-25-2002
TRACS NO.-
DES I GNER - ..J.:R.....S'-!l{\:=;:::--_----=-=-=:::--__
CHECKER C1£2 PAGE _

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Capture Ratio -- GRATE =

Effective Perimeter--Ft.
Splash-Over Velocity--FPS =

Local Gutter Depression-Inches

Flow-CFS--Q
GUTTER FLOW at INLET-CFS--Q

Gutter Velocity at INLET-fps
Depth at INLET Curb Line-Inches--d

Frontal Flow Intercepted by GRATE--CFS =
Lateral Flow Intercepted by GRATE--CFS =

TOTAL Flow Intercepted by GRATE--CFS

% FLOW Intercepted
By-pass Flow--CFS

0.322
0.032

10.000
0.032
2.500
0.021
0.624
0.016

0.560 -5"0 C""

5.636
1.183

0.425
75.820
1.344
1. 828

3.354
2.000
5.171
0.500
7.354
7.354

1. 000

0.560
0.508
1.476
2.465

0.466
0.055
0.520

92.933
0.040



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I·

PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER -
LOCATION - PIi-fY1 A11 fl /[r2f? CHECKER
Ver 3.40: Dece~er 1995

10-31-2002

--LOF>.-"I!::'LL.- PAGE, _

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---:------- -------

5.000 0.484 0.465 0.486 0.950 0.010 98.98

10.000 0.821 0.788 0.1'Z2 0.960 O.O.QOu 11tO . 00

15.000 0.990 0.950 0.010 0.960 0.000 100.00

20.000 1.000 0.960 0.000 0.960 0.000 100.00

I:
I
I
I
I
I
I
I
I,;
I
I
I
I;,
I
I

SLOTTED DRAIN wi GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

1.182
0.032

10.000
0.032
2.500
0.021
0.630
0.016

0.960
5.424
2.200

0.745
77.643

2.488
1.753

3.354
2.000
5.171
7.354

2.374
1. 000

16.256
0.670
0.500



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME---------------
LOCATION - \(q .a/l'----J.,;C>l$.At--_--!.!IBoz..::"'lL1.-~' _
Ver 3.40: Decembef 1995

10-02-2002
TRACS NO.-
DESIGNER - ....IR,;:,..:!.::=...~.L:>R=,....,..r-- _
CHECKER _-=QtL~,,--__PAGE _

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

0.830
0.027

10.000
0.027
2.500
0.067
2.001
0.016

6.590-\I>'Y r

11. 792 _ \'3.. S .:..... ....y
3.239

3.541
53.736
4.180
5.067

3.354
2.000
5.171
7.354

5.871
1. 000

27.239
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- ---------- -------

5.000 0.306 2.015 3.162 5.177 1.413 78.56
10.000 0.561 3.698 2.334 6.031 0.559 91.52
15.000 0.763 5.029 1.469 6.498 0.092 98.66
20.000 0.908 5.983 0.607 6.590 0.000 100.00
25.000 0.989 6.517 0.073 6.590 0.000 100.00
30.000 1.000 6.590 0.000 6.590 0.000 100.00



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
I
I

PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER -
LOCATION - ~c...~~ ~A Ji>\~v CHECKER
Ver 3.40: December 1995

10-02-2002

----Jd{)~I,.L-.__PAGE _

Q(INLET) = 1.480 cfs is Based on WEIR flow ~\ai<

I
I,
I
I
I
I
I
.~

I,

I
I
I
I
I
I

GRATE INLET--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-- =

Shoulder Slope-Ft./Ft.--Ss =
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw
Gutter Depression-Inches--

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Effective Perimeter--Ft.

Capture Ratio -- GRATE

Local Gutter Depression-Inches
Depth at INLET Curb Line-Inches--d

Depth at C.G. of Grate Flow--In.

SPREAD-Ft.--T

Depth for WEIR FLOW, inches
Depth for ORIFICE FLOW, inches

0.019
10.000

0.019
2.500
0.067
2.001

3.354
2.000
5.171
7.354

0.500

1. 000
3.783

3.716

10.397 -\".>.S

4.783
0.027



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER -
LOCATION - ~.."..~ )S. A 1'0 t J ~ CHECKER
Ver 3.40: Decembe~ 1995

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

10-02-2002

RS ~""----:::P-:::A-:::G:::E==_-_-_-_-_-_-

0.032
0.019

10.000
0.019
2.500
0.067
2.001
0.016

0.980
13.036

0.553

0.523
53.374

0.735
4.416

usc<9 'f () c.he.cJ, Sfr-cci)- '\

11 t1~ - A)~ sJo'Flc.[) ~I'C>~I'

Vf:> '3.t'c.(o.--'

te,v\tcO
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

10-02-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - R$~,---------==-=-=:=- _
LOCATION - lS~""4 ufl IS~~O CHECKER ~ PAGE
Ver 3.40: December 1995 ---

C~..\,- \,l~eO ,<> c:..l.,ec...k sf ,..e.c...9 c-"\ vr,,'t'-le ... - fa .... [) at. ~ ... f e-J. (I"" ;,
$.. , ...... l-at~l..- ..... AJo ~ 10 JlC!~ _6),,<:.>-'>.:- te,. .... ~J'~~

I
I
I
I
I
I
I

, I

I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

0.038
0.019

10.000
0.019
2.500
0.067
2.001
0.016

0.500 -'~'1 ('.
9 . 3 81 - \"1. r - t>-'7'

0.518

0.349
69.739

0.662
3.528



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME-_-..,.- _
LOCATION - ~""'~'---'B.".Au__________'_I___''1__'_-t_"'''3>'-J9'--_
Ver 3.40: Decembef 1995

10-02-2002
TRACS NO.
DESIGNER - K~K

CHECKER C?l..c...2__PAGE _

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft.
Capture Ratio -- GRATE

Effective Perimeter--Ft.
Splash-Over Velocity--FPS =

Local Gutter Depression-Inches

Flow-CFS--Q
GUTTER FLOW at INLET-CFS--Q =

Gutter Velocity at INLET-fps
Depth at INLET Curb Line-Inches--d

Frontal Flow Intercepted by GRATE--CFS =
Lateral Flow Intercepted by GRATE--CFS =

TOTAL Flow Intercepted by GRATE--CFS

% FLOW Intercepted =
By-pass Flow--CFS

0.660
0.010

10.000
0.010
2.500
0.067
2.001
0.016

1.240~tOyl

10.097 -13.5'-<...)(
1. 793

0.940
75.827
2.349
2.922

3.354
2.000
5.171
0.500
7.354
7.354

1. 000

1.240
1.142
2.603
3.607

1. 090
0.077
1.167

94.142
0.073
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

10-01-2002
PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER - -"'B.....$"-'tS!:..l.-..",.,.......-_=-:::-:::,......-__
LOCATION - &o.."""Q R fS 114/4- CHECKER GA) PAGE
Ver 3.40: December 1995 ---

SLOTTED DRAIN wi GRATE--ON GRADE

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) ~ CAPT.0

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

5.000 0.317 0.799 1.261 2.060 0.460 81.77
10.000 0.579 1.460 0.895 2.355 0.165 93.45
15.000 0.784 1. 975 0.524 2.499 0.021 99.16
20.000 0.926 2.332 0.188 2.520 0.000 100.00
25.000 0.996 2.510 0.010 2.520 0.000 100.00
30.000 1.000 2.520 0.000 2.520 0.000 100.00

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

3.260
1. 000

3.354
2.000
5.171
7.354

0.980
0.020

10.000
0.020
2.500
0.021
0.624
0.016

2.520'lO/,'
10.214· 1'Z...Il'--<--,<

2.410

1.334
52.933

2.960
2.475

26.185
0.670
0.500

=

=
=

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

Grate Length--Ft.
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

Roadway Grade-% Per cent--G
Roadway Cross-S1ope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N =

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME---------------HIGHWAY NAME-------::-----------
LOCATION - Rob."'" _.bo!I1~a~_-'-'...:.7...:.-I_!:I:.~2.!:::.- _
Ver 3.40: Decembet 1995

10-01-2002
TRACS NO.-
DESIGNER - ....,':(~$<:...:R~-::o-..,.....- _
CHECKER CA2 PAGE _

GRATE INLET--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw
Gutter Depression-Inches--

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Effective Perimeter--Ft.

Capture Ratio -- GRATE

Local Gutter Depression-Inches
Depth at INLET Curb Line-Inches--d

Depth at C.G. of Grate Flow--In.

SPREAD-Ft.--T

Depth for WEIR FLOW, inches
Depth for ORIFICE FLOW, inches

0.020
= 10.000

0.020
= 2.500
= 0.021

0.624

3.354
2.000
5.171

= 7.354

0.500

1.000
"2.486 - ;. .."..., .... '7<

2.886
,

10.260 _ 12.L\ ........ l>-;<

3.486
0.015

Q(INLET) = 1.100 cfs is Based on WEIR flow



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION
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PROJECT NAME-
HIGHWAY NAME--------------

LOCATION -....l{t,::>...J"'~ ......""'_t'p..'"'___:~C>~Q.~-----'-1..L1...!..t .....&'--''2........---
Ver 3.40: Decembef 1995

TRACS NO.
DESIGNER 
CHECKER

10-01-2002

PAGE---

,",,\~; ./it~....... e .... [) 0 ~
~re-- ~~ \~c1'" ~, .. Q

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

0.450 -lOy ("

7.212
0.876

0.209
0.020

10.000
0.020
2.500
0.021
0.624
0.016

0.307
68.326
1. 039
1.732 _,"",:>v.--v><-.~

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN =

c......\... v6e{) ~'"

@ ~be.... 17+l-q

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _
HIGHWAY NAME- -=- -=--__
LOCATION -_R~....;:..::..::.......~~I?>~G=____:_n:-...~b-=2.=--__
Ver 3.40: Decembef 1995

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

TRACS NO.
DESIGNER 
CHECKER

10-01-2002

R~ 12.
__~PAGE _

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft.jFt.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft.jFt.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft.jFt.--Sw =

Gutter Depression-Inches-- =
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

0.271
0.020

10.000
0.020
2.500
0.021
0.624
0.016

0.650-fOyf
7.808
1. 062

"-~ \l 'P' ~r-t! ............

e.9. 1'<...::'", I' C!lj-IJ ~,/::>

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

~ ....\.c. u~c!;) ~b c:..1.ee.-ft... spl'c.r;f;)

€? 5)G,. 17 r 60 - .No s 10 ~ttc:9

0.420
64.566

= 1. 270
= 1. 898

~_f) (Of
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PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER -
LOCATION - 1<2: tl...-. D l~ ~ 116 +o~ CHECKER
Ver 3.40: Decembe~ 1995

10-01-2002

21\ PAGE__-=_=-->01'--_ _ __

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

GRATE INLET DESIGN -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Capture Ratio -- GRATE

Effective Perimeter--Ft. =
Splash-Over Velocity--FPS

Local Gutter Depression-Inches

Flow-CFS--Q
GUTTER FLOW at INLET-CFS--Q

Gutter Velocity at INLET-fps
Depth at INLET Curb Line-Inches--d =

Frontal Flow Intercepted by GRATE--CFS
Lateral Flow Intercepted by GRATE--CFS =

TOTAL Flow Intercepted by GRATE--CFS =

% FLOW Intercepted
By-pass Flow--CFS

0.407
0.012

10.000
0.012
2.500
0.021
0.624
0.016

1.070 -10., ...
11. 671- II:> '.-: .... }(

1.257

0.545
50.959
1. 592 .'
1.956 -3 ..... t>...~

3.354
2.000
5.171
0.500
7.354
7.354

1.000

1. 070
0.735
1. 822
2.749

0.663
0.126
0.789

73.712
0.281



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- TRACS NO.--------------HIGHWAY NAME- DESIGNER -
LOCATION - I2d.U"P /1.)?u 5rA Ictd.. 7 CHECKER
Ver 3.40: December 1995

SLOTTED DRAIN W/ GRATE--ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

10-31-2002

_2it~o«!:.4~~__PAGE _

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.92

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN =

Capture Ratio -- GRATE

1.306
0.036

10.000
0.036
4.500
0.037
1. 998
0.016

2.540
6.699
3.124

2.414
95.026
3.320
2.937

3.350
2.000
5.590
7.350

0.000
0.000

31.188
0.670
0.500

LENGTH Efficiency Q(S.D.) Q(GRATE) Q (INT.) Q (By-Pass) % CAPT.
------ ---------- ------- -------- ------- -------_ ..... - -------

5.000 0.270 0.685 1. 342 2.027 0.513 79.81
10.000 0.501 1.273 0.999 2.273 0.267 89.48
15.000 0.693 1.760 0.682 2.442 0.098 96.12
20.000 0.842 2.139 0.391 2.530 o.012--_~,~.9_._



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.)
------ ---------- ------- -------- -------

5.000 1. 000 0.070 0.000 0.070
10.000 1.000 0.070 0.000 0.070
15.000 1. 000 0.070 0.000 0.070
20.000 1. 000 0.070 0.000 0.070

rV () ~)d ii--(~ dlrtft.{ i1 f'f2!,,~U; j'"'!;

11-04-2002

0.070
100.015

0.781
1. 315.

% CAPT.

100.00
100.00
100.00
100.00

Q (By-Pass)

0.000
0.000
0.000
0.000

1. 530
1. 000

2.272
0.670
0.500

3.354
2.000
5.171
7.354

0.070
1. 636
0.781

c!J{1&.. PAGE _

0.237
0.020

10.000
0.020
2.500
0.067
0.000
0.016

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft. =
Splash-Over Velocity--FPS =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps

SLOTTED DRAIN W/ GRATE--ON GRADE

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--SX

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

PROJECT NAME- TRACS NO.-
HIGHWAY NAME- DESIGNER -
LOCATION - ~./) ltl S .r"+tJ,.6 CHECKER
Ver 3.40: December 1995

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- _

HI GHWAY NAME - --.tr--.--.---,----=-:-:--:;-;-----,;----

LOCATION - /ldtrliJ 0$ \"-I-~IItJ'
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

11-04-2002

~""'--P=-A=-G=E=_-_-_-_-_-_

GRATE INLET--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

0.020
= 10.000

0.020
= 2.500
= 0.067
= 2.010

3.354
2.000
5.171

= 7.354

0.500

1. 000
1. 920

1.998

2.389

2.920
0.003

Depth for WEIR FLOW, inches
Depth for ORIFICE FLOW, inches

Q(INLET) = 0.450 cfs is Based on WEIR flow

tV t> 510 tl:~J), cip<.-JYl Pee f.#,'I~J1

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--Ss
Gutter Width-Ft.--W

Gutter Slope-Ft./Ft.--Sw
Gutter Depression-Inches--

SPREAD-Ft.--T

Depth at C.G. of Grate Flow--In.

Local Gutter Depression-Inches
Depth at INLET Curb Line-Inches--d

Capture Ratio -- GRATE

GRATE TYPE: ADOT STD.--C15.91
Grate Length--Ft.
Grate Width---Ft.

Grate Area--Sq. Ft.
Effective Perimeter--Ft.



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI
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PROJECT NAME- TRACS NO.-
HIGHWAY NAME- ----.---.,.----.,--,---,:----- DESIGNER -
LOCATION - !(4mlJ W $ .1:/#0- CHECKER
Ver 3.40: December 1995

11-04-2002

M~=-2=--=--=P:-::-A-=-:GE::::-----_-_-

LENGTH Efficiency Q(S.D.) Q(GRATE) Q(INT.) Q (By-Pass) s,. CAPT.0

------ ---------- ------- -------- ------- -----~---- -------
5.000 0.675 1.249 0.597 1.846 0.004 99.79

IO . 7560...... 0.991 1.834 0.016 1.850 0.000 100.00
15.000 1. 000 1. 850 0.000 1. 850 0.000 100.00
20.000 1. 000 1. 850 0.000 1. 850 0.000 100.00

SLOTTED DRAIN wi GRATE--ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

SLOTTED DRAIN--ADOT STD.--C13.60
GRATE TYPE: ADOT STD.--C15.91

Grate Length--Ft. =
Grate Width---Ft. =

Grate Area--Sq. Ft.
Splash-Over Velocity--FPS

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- SLOTTED DRAIN

Capture Ratio -- GRATE =
I

0.276
0.020

10.000
0.020
2.500
0.067
2.010
0.016

1. 850
10.411

1.503

1.177
63.624
1.946
3.909

3.354
2.000
5.171
7.354

4.666
1. 000

10.765
0.670
0.500
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ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME--",!O~-IJu-i",,-.=~C.!..f~L..) ~~__ TRACS NO.-
HIGHWAY NAME- !Ja(,z.. !//Je DESIGNER -
LOCATION -"s r,4 / /) t- 94./ l,. r CHECKER
Ver 3.40: December 1995

03-11-2003

CURB OPENING INLET -- ON GRADEI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--SX =

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--SW =

Gutter Depression-Inches-
Manning's IN

Flow-CFS--Q .=
SPREAD-Ft. - -T ) =

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS--Q =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.319 1.376
6.583 0.614 2.646
9.583 0.806 3.474

13.583 0.966 4.164
20.583 1. 000 4.310
-,-~._---.-

•.". IC"J .- /
~.: 7 1 -!:J

0.516
0.015
1. 000
0.015
2.000
0.068
1. 625
0.016

4.310
16.148

2.091

1.624
37.678

2.901
4.171

4.310
3.302
2.179

5.584
1.625

16.028
0.800

Q (By-Pass)

2.934
1.664
0.836
0.146
0.000
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03-11-2003
PROJECT NAME -_\.''::is--=~tP'-..w/)'-It.,-:,-:::::...<t..!..f1.f-' TRACS NO. - ---:-;--,-,.;;;;;.-,+- _

HIGHWAY NAME - J]CL-4 4./; )1 <t DES I GNER - ...£t:-.i:..1L-~,,=,ft....;~_·.---=---0-:-:----
LOCATION ,5 rif /7 of- 'j t/ Jf!( ( CHECKERdZ/2 PAGE _
Ver 3.40: December 1995 '

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

= 0.516
= 0.015
= 1. 000
= 0.015

2.000
= 0.068
= 1. 625
= 0.016

= 2.623
13 .109L );;1 Ie> '"=

= 1. 881

= 1.213
46.249

2.588
3.624

Flow-CFS--Q
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING =

2.623
2.990
1.670

4.976
1.625

11.615
0.800

LENGTH Efficiency Q(Captured) Q(By-Pass)

3.083 0.426
6.583 0.778
9.583 0.957

13.583 1.000
'2 0 . 583' 1 . 000

I - t-/ r:r; CJ; l =. //. ~)_. .1

1.118
2.041
2.509
2.623
2.623

1.505
0.582
0.114
0.000
0.000
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PROJECT NAME-_S,:::;rd4=)wt.:..::·~?j~l_.."..,.__---
HIGHWAY NAME- Ba-f.l!j/tURIJ
LOCATION - -$ Tfi J 6 +liL t r-
Ver 3.40: December 1995

03-11-2003
TRACS NO. - _
DESIGNER 
CHECKER

CURB OPENING INLET -- ON GRADE

CURB OPENING--ADOT STD. C-15.20

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

7.580
5.547
4.032
2.354
0.433

9.600
4.085
3.684

Q (By-Pass)
----------

7.036
1. 625

0.536
0.020
1.000
0.020
2.000
0.068
1.625
0.016

25.061
0.800

2.952
30.747

3.714
5.581

9.600
18.486

2.733

2.020
4.053
5.568
7.246
9.167

Q(Captured)

0.210
0.422
0.580
0.755
0.955

----------
Efficiency

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--SS =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N

Flow-CFS--Q =
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS--Q =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

3.083
6.583
9.583

13.583
20.583

LENGTH

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING =

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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PROJECT NAME-...::.~="2l.L!.!;--"t=,(/1=,-,.-,,-,->i_----,+--= _
HIGHWAY NAME - n....,,:a/Jr,) (t ~(J),
LOCATION - .$ iR .).3 t 0/4 IIi
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TRACS NO.
DESIGNER 
CHECKER

03-11-2003

~ PAGE _

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N =

0.536
0.020
1. 000
0.020
2.000
0.068
1. 625
0.016

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS--Q =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.210 2.020
6.583 0.422 4.053
9.583 0.580 5.568

13.583 0.755 7.246
20.583 0.955 9.167-

! .. tlr;)o / L ... j Cl6-/-'

9.600 /
18.486 i. ')J,J6

2.733

2.952
30.747
3.714
5.581

9.600
4.085
3.684

7.036
1.625

25.061
0.800

Q (By-Pass)

7.580
5.547
4.032
2.354
0.433
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Baseline Road Full Curb Capacity Cross-Section STA 23+50
Worksheet for Irregular Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Input Data

Baseline Curb Capacity (ADOT)

Irregular Channel

Manning's Formula

Discharge

I
Slope

Water Surface Elevation

0.005360 tuft

0.50 ft

I
Options

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Methol

Improved Lotter's Method

Improved Lotter's Method

Horton's Method

I Results

I
I
I
I

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.016
0.00 to 0.50

9.58 cfs

4.1 ft·

20.51 ft

20.00 ft

0.50 ft

0.48 ft

0.006622 tuft
2.33 tus

0.08 ft

0.58 ft

0.91
Subcritical

Roughness SegmentsI
I

Start
Station

0+00

End
Station

0+20

Mannings
Coefficient

0.016

Natural Channel Points

I
I
I

Station
(ft)

0+00
0+00
0+02
0+05
0+10

0+15
0+20

Elevation
(ft)

0.50
0.00
0.14

0.20
0.30

0.40
0.50

I

Project Engineer: administrator
FlowMaster v6.1 [614n]

Page 1 of 1
Stanley Consultants Inc

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
q:\16110\drainage\f1owmaster\elliot-!juad_base.fm2
03111/03 08:33:57 AM © Haestad Methods, Inc.

I
I



Baseline Road Cross Section With MAG Curb & Gutter
Cross Section for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

Baseline Curb Capacity (ADOT)

Irregular Channel

Manning's Formula

Discharge

0.016

0.005360 ftIft

0.50 ft

0.00 to 0.50

9.58 cfs

O.SOt ? , ~

0.00 .._. .."._-,.. -- ...... _....._... -- .-. _.... ---"'-'-- -" -,

0+00 0+02 0+04 0+06 0+08 0+10 0+12 0+14 0+16 0+18 0+20

V:1~
H:1
NTS

Project Engineer: administrator
q:\16110\drainage\flowmaster\elliot_guad_base.fm2 Stanley Consultants Inc FlowMaster v6.1 [614n]
03/11/03 11:51:50 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME-~$.!£,d--!!::1I1:.Ltl!:..!.:t..~n!.i-'. __,......,.- _
HIGHWAY NAME- 4-1L4feP e1 II/,jo( ~Ii
LOCATION - SrJi j fir', f},r//p JJr:
Ver 3.40: December 1995

03-10-2003
TRACS NO. - _..,..,..--,-..,..--------
DESIGNEB. - ---L.ft.;.Ll.J..L..P.t.<::k;..,·=---=~=---'--
CHECKER _--<!~~--!L-__PAGE,_--

*** d(INLET} is Greater of WEIR or ORIFICE Depth.! ***

CURB OPENING INLET--IN SUMP

GUTTER FLOW HYDRAULICS

35.274
15.545
11.665

8.446
5.161

SPREAD

1. 000
0.800

5.060

0.020
1. 000
0.020
1.417
0.059
1. 003

Local Gutter Depression-Inches
Capture Ratio -- CURB OPENING =

Flow-CFS--Q =

Roadway Cross-Slope-Ft./Ft.--SX =
Shoulder Width-Ft.-

Shoulder Slope-Ft./Ft.--SS =
Gutter Width-Ft.--W =

Gutter Slope-Ft./Ft.--SW =
Gutter Depression-Inches-- =

GUTTER DESCRIPTION

LENGTH d (weir) d(orifice} d(INLET}
------ ------- ---------- --------

3.083 7.447 10.129 10.129
6.583 5.394 3.230 5.394
9.583 4.463 1. 524 4.463

13.583 3.690 0.759 3.690
20.583 2.902 0.330 2.902

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME - S'a-rJ if'd-t1 . ,.
HIGHWAY NAME- ?ucyl2alti £)4;1 a;A: ,
LOCATION oS i,4Jl./lIui.Jt3 ;(t,0
Ver 3.40: December 1995 '

TRACS NO.
DESIGNER 
CHECKER

03-11-2003

~:-.'-~P-A'-:-G=E-=--=--=--_-_-

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

0.011
0.020
1.000
0.02,0
1.417
0.059
1. 003
0.016

0.770
15.003 L ..) c~

0.336

0.201
26.152

0.453
4.264

I



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
I
I

PROJECT NAME - ~ Ii t tu "
HIGHWAY NAME--=t:7"tI-'-'d:''--'k~>/f-,-'-'Itt'-p-'-,-,-,!-,t;!If-.""-l-.----

LOCATION - Srtl ;;li7'1S1£~r!f
Ver 3.40: December 1995 '

TRACS NO.
DESIGNER 
CHECKER

03-11-2003

_t?_i£-.....~~:#~:-·__PAGE _

/) /.J ' 1ct r..v I t9

I
I
I-
I
I
I
I
I
I
I
I
I
I
I
I

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--SS =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's 'N =

Flow~CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d

0.071
0.020
1.000
0.020
1.417
0.059
1. 003
0.016

5.060 • J

21.605t))..'.so
1. 075

0.916
18.094

1.450
5.848



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- S'al.) tf1J;./ TRACS NO.
HIGHWAY NAME-------'-c:..,...c-/'=';4-£l"""",d2=J2+t,f'--p-e----:IJ.--.8<;-r·----- DESIGNER -
LOCATION - srI J 1.-1&;)'/£ LT CHECKER
Ver 3.40: December 1995

CURB OPENING INLET--IN SUMP

GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

Roadway Cross-Slope-Ft./Ft.--Sx
Shoulder Width-Ft.-- =

Shoulder Slope-Ft./Ft.--Ss =
Gutter Width-Ft.--W =

Gutter Slope-Ft./Ft.--Sw
Gutter Depression-Inches-- =

Flow-CFS--Q

Local Gutter Depression-Inches =
Capture Ratio -- CURB OPENING =

LENGTH d (weir) d(orifice) d (INLET)
------ ------- ---------- --------

3.083 7.825 11. 308 11.308
6.583 5.668 3.747 5.668
9.583 4.689 1.768 4.689

13.583 3.878 0.880 3.878
20.583 3.049 0.383 3.049

03-10-2003

--~-""ri2......=*.__PAGE _

0.020
1. 000
0.020
1.417
0.059
1. 003

5.450

1.000
0.800

SPREAD

40.185
16.685
12.609

9.227
5.775

*** d(INLET) is Greater of WEIR or ORIFICE Depth.! ***



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTIONI

I
I

PROJECT NAME- ~'Ifd~
HIGHWAY NAME- 6~};;J? t,€1! if
LOCATION - ST, ~ ~ ,~f? 4 G
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

03-11-2003

__Yfli--'-"'l'[;":>J,L-__PAGE, _

GA-~Cr/'~tP SfNitc-ytY (?uIJs~.{'~t1" e,()t) a.pW/J1,~,

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

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

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

0.071
0.020
1. 000
0.020
1.417
0.059
1.003
0.016

5.450
22. 224L).) '.5- 1

1.095

0.958
17.582

1.477
5.997



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

03-11-2003

c$l' PAGE _

/' I, j/ ('j l"*)
~//i e C.;,i.·t',f?! r IClUj~ t.1,.;i! st-

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's IN =

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

0.011
0.020
1.000
0.020
1.417
0.059
1.003
0.016

0.980
~ lP16.463 t,., ""'!Ii I,~;;'

0.356

0.233
23.824

0.481
4.614



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
I
I

PROJECT NAME- SelLa taIJ TRACS NO.
HIGHWAY NAME--d-':::"J"'=tI=.•~'-'.·.~"':-<'tiL=·"--'~'-tM-· -!-Ik-.-!JL---,----- DESIGNER -
LOCATION Jf/Clj-·/i:Lj )(r CHECKER
Ver 3.40: December 1995 .

03-10-2003

~~~-==-P-A-G=E======

CURB OPENING INLET -- ON GRADE

CURB OPENING--ADOT STD. C-15.20

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

10.913
8.743
7.055
5.058
2.295

0.586
0.020
1. 000
0.020
1.417
0.059
1. 003
0.016

7.149
1. 625

Q (By-Pass)

13.000 _/
20.687 L :n ,5

3.010

2.458
18.910

4.061
5.628

13.000
4.461
3.073

33.282
0.800

2.087
4.257
5.945
7.942

10.705

Q(Captured)

0.161
0.327
0.457
0.611
0.823

Efficiency

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

Flow-CFS--Q =
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS--Q =

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's IN

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

LENGTH

3.083
6.583
9.583

13.583
20.583

,"",,: ..:"y-g;;" ~ II' •

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

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

I
I
I



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME - .. \'"a'n I: ~ vi
HIGHWAY NAME _--'",P·~7=-l-UwtL"-j}+-/4-'-j.J.,-,ti->1-:-L-'-.---'J";-•.~';"Q-----

LOCATION Sri? ,:( ,'fhf~ !.fL.;
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER'

03-10-2003

CURB OPENING INLET - - ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss

GutterWidth-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-
Manning's 'N

Flow-CFS- -Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

= 0 .• 586
= 0.020
= 1. 000
= 0.020
= 1.417
= 0.059
= 1. 003
= 0.016

= 13.000
20.687&: " '1 l'~= Ie' !)

= 3.010

= 2.458
= 18.910
= 4.061
= 5.628

Flow-CFS--Q =
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS--Q =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches =

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING =

13.000
4.461
3.073

7.149
,1. 625

33.282
0.800

LENGTH

3.083
6.583
9.583

13.583
~0.583

~fficiency

0.161
0.327
0.457
0.611
0.823

Q(Captured)

2.087
4.257
5.945
7.942

10.705

Q (By-Pass)

10.913
8.743
7.055
5.058
2.295



I
I Project Description

Guadalupe Road Full Curb Capacity Cross-Section STA 25+64
Worksheet for Irregular Channel

Guadalupe Curb Capacity (MAC

Irregular Channel

Manning's Formula

Discharge

0.005863 tuft

0.50 ft

Worksheet

Flow Element

Method

Solve For
I
I Input Data

Slope

Water Surface Elevation

I
Options

I
Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting MethQi Horton's Method

I
I
I
I
I

Results

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.016

0.00 to 0.50

12.68 cfs
4.9 ft2

22.51 ft

22.00 ft

0.50 ft

0.49 ft

0.006370 tuft
2.58 tus

0.10 ft

0.60 ft

0.96

Subcritical

Roughness Segments

I Start
Station

End
Station

Mannings
Coefficient

I
0+00 0+22

Natural Channel Points

0.016

I
I
I

Station
(ft)

0+00

0+00

0+01

0+05

0+10

0+15

0+20

0+22

Elevation
(ft)

0.50

0.00

0.08

0.16

0.26

0.36

0.46

0.50

I
Project Engineer: administrator

FlowMaster v6.1 [614n]
Page 1 of 1

Stanley Consultants Inc
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

q:\1611O\drainage\f1owmaster\elliot_guad_base.fm2
03/10/03 03:14:58 PM © Haestad Methods, Inc.

I
I



Guadalupe Road Cross Section With ADOT Curb & Gutter
Cross Section for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Guadalupe Curb Capacity (MAC

Irregular Channel

Manning's Formula

Discharge

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

0.016

0.005863 flIft
0.50 ft

0.00 to 0.50

12.68 cfs

0+250+200+150+100+05
8:88cct:===========S7=====-r-----;---EO

0+00

V:1~
H:1
NTS

Project Engineer: administrator
FlowMaster v6.1 [614n]

Page 1 of 1
q:\16110\drainage\f1owmaster\elliotJjuad_base.fm2 Stanley Consultants Inc
03/11/03 11:51:09AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

I
I
I

PROJECT NAME - S~ll i;;:L!5L TRACS NO.
HIGHWAY NAME---:-tr'=-""!""'ZLf-j"......."'-6=1+..1--,.)-------- DESIGNER -
LOCATION .srl.o I of aI L i CHECKER
Ver 3.40: December 1995

03-10-2003

_~4i2'P&l',,'---_PAGE---

CURB OPENING INLET -- ON GRADE

CURB OPENING--ADOT STD. C-15.20

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

0.470
0.015
1. 000
0.015
2.000
0.068
1. 632
0.016

0.826
0.156
0.000
0.000
0.000

1.780
2.663
1.317

4.596
1.625

8.880
0.800

Q (By-Pass)

0.947
53.208
2.285
3.302

1.780
11. 280
1. 679

0.954
1.624
1.780
1. 780
1.780

Q(Captured)

0.536
0.912
1. 000
1. 000
1.000

Efficiency

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

Flow-CFS--Q =
SPREAD-Ft.--T

Average Velocity-V-fps

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q =

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft. - -W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N

LENGTH

3.083
6.583
~,~,)
13.583
20.583

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING =

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

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



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME - Sat J1 t: 't:l: J1 .
HIGHWAY NAME---'Jr"""'.="''"'"'L'"""'/'''"'6...:;;......,t....-tf"'"'".!-;/:,"j....: ~..,.------

LOCATION - '.>"T~ id ;';"(5 J )PT'
Ver 3.40: December 1995

TRACS NO.,
DESIGNER 
CHECKER

03-10-2003

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS .
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slbpe-Ft./Ft.-'-Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter, Depression-Inches-
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

= 0.470
= 0.015
= 1. 000

0.015
=. 2.000
= 0.068
= 1.632
= 0.016

= 1.780
11.280

= 1.679

= 0.947
= 53.208
= 2.285
= 3.302

Flow,..CFS"-Q =
Gutter Velocity at INLET-fps =

GUTTER FLOW at INLET-CFS--Q =

Depth at INLET Curb Line-Inches--d =
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING =

1. 780
2.663
1.317

4.596
1. 625

8.880
0.800

LENGTH

3.083
6.583
9.583 "

13.583
20.583

Efficiency

0.536
0.912
1. 000
1. 000
1. 000

Q(Captured}
-~----------

0.954
1.624
1.780
1. 780
1. 780

Q (By,..Pass)

0.826
0.156
0.000
0.000
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

M2 PAGE _
ftl/Jt.-

03-10-2003
TRACS NO.
DESIGNER 
CHECKER

PROJECT NAME - S& lit~n
HIGHWAY NAME --&-==:::"::::t~t'!-/O=-b"""::";'jQ~j)"---------

LOCATION - ;);71 ).3fltf LT
Ver 3.40: December 1995

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

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx =

Shoulder Width-Ft.-- =
Shoulder Slope-Ft./Ft.--SS =

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q =
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING =

LENGTH Efficiency Q(Captured)
------ ---------- -----------

3.083 0.179 2.021
6.583 0.363 4.098
9.583 0.504 5.690

13.583 0.667 7.533
20.583 0.880 9.946
"-

0.747
0.020
1. 000
0.020
2.000
0.067
1.608
0.016

11. 300 &' () -; f:,"1
18.471

3.223

3.470
30.707

4.376
5.561

11. 300
4.815
4.333

7.016
1. 625

29.732
,0.800

Q (By-Pass)

9.279
7.202
5.610
3.767
1.354



ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME -----;;;;;?-·t~a_,_t1l.!..bt::;.r!:::..JUWr"...._-----
HIGHWAY NAME- Etl-M f j{ j) .
LOCATION - ..r-r;1-;;lJ flP I£r
Ver 3.40: December 1995

TRACS NO.
DESIGNER 
CHECKER

03-10-2003

-~--l.~....,'~'IL-__PAGE _

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-
Shoulder Slope-Ft./Ft.--Ss =

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-
Manning's 'N =

0.747
0.020
1.000
0.020
2.000
0.067
1.608
0.016

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q =

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft. =
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.179 2.021
6.583 0.363 4.098
9.583 0.504 5.690

13.583 0.667 7.533
20.583 0.880 9.946.-

/1·'" / /;
11.300 a:" D'::u
18.471

3.223

3.470
30.707

4.376
5.561

11. 300
4.815
4.333

7.016
1. 625

29.732
0.800

Q(By-Pass)

9.27,9
7.202
5.610
3.767
1.354



I Input Data

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting MethQ! Horton's Method

I
I
I

I
I
I
I
I
I
I

Project Description

Worksheet

Flow Element

Method

Solve For

Slope

Water Surface Elevation

Options

Results

Mannings Coefficient

Elevation Range

Discharge

Flow Area

Wetted·Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

Elliot Road Full Curb Capacity Cross-Section STA 23+18
Worksheet for Irregular Channel

Elliot Curb Capacity (ADOT)

Irregular Channel

Manning's Formula

Discharge

0.007460 ftIft

0.50 ft

0.016

0.00 to 0.50

11.30 cfs

4.1 ft2

20.51 ft

20.00 ft

0.50 ft

0.51 ft

0.006448 ftIft

2.75 ftIs

0.12 ft

0.62 ft

1.07

Supercritical

Roughness Segments

I Start
Station

End
Station

Mannings
Coefficient

I
0+00 0+20

Natural Channel Points

0.016

I
I
I
I

Station
(ft)

0+00

0+00

0+02

0+05

0+10

0+15

0+20

Elevation
(ft)

0.50

0.00
0.14
0.20

0.30
0.40

0.50

I
I

Project Engineer: administrator
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Elliot Road Crossection With ADOT Curb &Gutter
Cross Section for Irregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Section Data

Mannings Coefficient

Slope

Water Surface Elevation

Elevation Range

Discharge

Elliot Curb Capacity (ADOT)

Irregular Channel

Manning's Formula

Discharge

0.016

0.007460 Wft

0.50 ft

0.00 to 0.50

11.30 cfs

0.50t 37 0
0.00 -- --_.- ...__ ...._- -- -- _......__....... ...... -'-"~-'---- ----... -_......... _..__.

"-,,"-- ---- --,-----_._---- .-

0+00 0+02 0+04 0+06 0+08 0+10 0+12 0+14 0+16 0+18 0+20

V:1~
H:1
NTS

Project Engineer: administrator
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03/11/03 11:50:31 AM © Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 _ Page 1 of 1



APPENDIXF DRAINAGE PLANSAND ROADWAYTYPICAL SECTIONS
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REMARKS

1388.64 18 118 28 C8 101 to CB 100

Two 3.5' Winos

1388.83 14 115 28 CB 102 to CB 101

16 18 Jet 103 to CB 102

1389.50 98 21 foAH 104 to Jet 104

1388.83 18 119 37 CB 105 to foAH 104

1388.64 18 123 28 C8 106 to CB 105

Two 3.5' Win.

1388.83 14 121 28 CB 101 to CB 106

1389.39 82 18 foAH 108 to CB 107

268

... .., ARIZONA OEPARTUEHT Of lRANSP(Jnn~
«... , 410' W1EllllOOl( Illl'I'IlHltICllOl~11Cll 95%.... , <110' ROADWAY DESION SERVICE!
0<00 '" C/O) PRELI... INARY
... -I,,~-"'''III NEW PIPE SU......ARY SHEET NOT FOR------- CONSTRUCTIONSUnltyCcnN1n1~

~OUlOOO

DJIG NO. c- •.'

_OF_

END TREA TMENT

sp • 9"

CSF - CORRUG.&TED 5 TEEl PIPE
CAP - CORRUCA TEO ltWI.....,.., PIPE
Rep - REiNfORCED CONCRETE PIPE
NRCP • NOtHI:[lNFORCEO CONCRETE PIPE
NRC!PCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHOPEPP • COflRUC~TED HIGH DENSTIY POLYETHYLENE PLASTIC PIPE

NOTE.
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO UEEl UINIMUU
SERVICE Ur:E.
SHAOED PIPE OPTION fiELDS
ARE NOT ALLOWABLE At TERNA rES.

l;;J PIPE CORRUGATION
A 2~.. y, 0 6x2

B I 3xl I EI ~~I
C I 9x2Y, I 9x2Y,

NOTE.
f:OR PIPE CULVERT PUCEU£NT
SEE STANDARQ ORAWINC C~13.IS

FILL HEIGHT RANGE TABLE (Ft.)

HEIGHT IFt.1 :s 3 5 8 II IS 20 25 3D 40 55 70 90
Q ~D nUD COM)lTIONS 'tART FROil HI( RAN(;( ItC)I(Uto, C(lttUet DESIGN

re« R[ -[V'LUATION OF PIP( DESIGN RtOU1M"'EMTS.

RANGE NO. I 2 3 4 5 6 7 B 9 10 II 12
FILL > I 3 5 8 II IS 20 25 30 40 55 70

NOTE,
"THE ZEROS IN PARENTHESIS 10. 0.0 .. 0.001 IN
THE HEADING Of SOt.lE Of THE COlUMNS ARE THE
R[COlAl[NJED PR£CIStON or 110ft VALUE TO BE
ENTERED IN THE COlI..Mi.

<f;;:..~
to

[101 Rd.11.II-OI it It

10 CMroII" 1140M I

~ ElIot Rd. 11.1O-1t11 5r II 101 30 82 C-15.2 6.6 7.0

1'0 [101 Ad. It. ~-OI 5r II

[101 Rd.11. n-Jlit It 102 30 83 C-15.2 6.5 3.5

I, [1101 Rd. II. 1O-llll 5r RI

1

i [101 Rd. II. ~-~ Il.lr RI 103 24 63 C-I3.75

I' £101 R<L II. n-JI 51 It

" EIIoI Rd.11. noO'J20 51'1I 104 30 61 24 C-18.10 8.4•
I' Chn'ol II. 1140M I Otl 012

6 [1,1 Id II. ~-Il n II 105 30 109 C·15.2 7.4 7.5

% ,,[Iot Rd.11.n-0'J.l051'll

[1" Rd. 11.lOoltll it 1I 106 30 82 C-15.2 7.0 1.0

I, Eliot Ad. II. ~oOl [JlI

~ [101 Rd.11. A'JI [J 1I 107 30 83 C-15.2 6.9 3.5

• I, [lot Ad. 11.1O-llll n II

[1" Rd. II.I!-~ ll.Jlll 108 2.4 63 24 C-18.10 7.3

>-....
0::1



95%

_OF_
owe NO. '-'.2

202-CI005IB

BASELINE ROAD

NEW PIPE SUMMARY SHEET

ARIZONA QEPARTIJEHT ~ lRANSPQATUIOH
IMtERWOOAl. tRA1fSPCflTJ.t101l 0IV1S~

ROADWAY DESIGN SERVICES
PRELIMINARY

NOl FOR
1-:;;,;r;=:::.r,:;rr,;;.-__--'L- -iCONS1RUClION

END TREATMENT

:lip • 9'"

CSP - CORRUCATED STEEL PIPE
CAP - CQRRueA TED ALUI.tINUU PIPE
RCP - REINFORCED CONCRETE PIP£'
NRCP - NON-REINFORCED CONCRETE PIPE
NRCIPCP - NQP'HltINfORCED CAST·tN-PlACE CONCRETE PIPE
CHDPEPP - CORRUGATED HICH DEHSTIY POLYETHYLENE PLASTIC PIPE

REMARKS
to MH 106

5.6 14 CB 110 to CB 109

5.5 18 CB III to CB 110

C-15.91 5.6 1367.96 15 136 30 CB 112 to MH 104

C-15.91 5.5 1361.62 10 51 \. C6 113 to C6 112

C·15.91 5.5 1361.95 15 50 14 C6 114 to CB 113

C-15.6 4.0 1361.82 34 CB 115 to CB 113

C-15.91 5.5 \0 1390.46 20 123 22 CB 116 to Jet 116

C-15.91 5.5 25 1399.14 35 382 85 CB 111 to Jet 111

.'

NOTE,
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO I.lEET I.lINII.lUM
SERViCE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

Col PIPE CORRUGATION
A 2¥,xY, 0 6x2

B I 3xl I I 3xl
E or

C I 9x2Y, I 9x2Y,

NOTEt
fOR PIPE CULvERT ptACE)J[NT
SEE STANQARO DRAWING c-n.IS

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. I 2 3 4 5 6 1 B 9 10 II 12

FILL > I 3 5 B II 15 20 25 30 40 55 10
HEIGHT IF t.1 < 3 5 6 II 15 20 25 30 40 55 10 90

o 5HQlAD FI[LD COHOlT1OHS VJ..Rl FROW HI( RU«O( IH01CU£O. ca..uet Otslc;H
FOft R[-(VJ..LUATIOfoI or PlI'( 0{51CH R(OUIIt£.W[HfS.

0'>
i::'

..0

'"
R"",EC II,I'6t2l2SSR'

',[fl,I Rd II' II'llll.n'lt

~ R"", EC II' 1'6t2l211',' 110 24 51

1 ',R.."EC 11,1'6t2l2SSR'
!

R.." EC 1', 2'21211' It III 24 62

I,R.." EC I" 1'It2lll1' It

1

i R"",EDIIO 1'10 11.1'1' 112 24 106

I, EIIoI Id II' l1'Ol.20 61' II

~ R"", [0 II' l'II.6lIl.l' R' III 24 46

"R"", ED 1101.10 II.1'RI

114 24 46

NOTEI
THE ZEROS IN PARENTHE'IS 10. 0.0 &. 0.001 IN
THE HEADING OF' SQtJE or THE COlUI.lNS ARE THE
R(COI,lMENOED PRECISION OF" THE VALU( TO Bt
ENTERED IN THE COLUMN.

a
a
a
N

";"~I'-__~
0<11-

<3111===""
.. !

w........
o

->w
"'1•~
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95%

_OF_
Oll'C NO. c- •.]

202-CI0051B

ROAD - BASELINE ROAD

NEW PIPE SUI.ll.lARY SHEET

OA1E ARIZONA [)(PJ,RTU(HT ~ TRANSPQRTlTlOH
4/0 tMTER\IOOAt. TA.lHSPtRl.I.llllf l)(YISIOI
4/0 ROADWAY DESIGN SERVICES
410] PRELlI.lINARY

NOT FOR

r.;;ii'-'=,;;;....----'---------------j CON5TRUClION

END TREA TMENT

sp .Cl9n

CSP • CORRUGATED STEEL PIPE
CAP - CORRUGATED AlUUINUU PIPE
Rep - REINF'OACED CONCRETE PIPE
HACP - NOH-REiNfORCED CONCRETE PIPE
NRCIPCP - NOH-REINF'ORCEO CAST-IN·PLACE CONCRETE PIPE
CHOPEPP - CORAVCUEO ~ICH OE:NSTIY POLYE1H!LE~ PlAS fie PIPE

NOTE.
PIP( oPTIONS SELECTED ARE THOSE
REoutREO TO IJ(ET I.lINIUUI.l
SERViCE LIrE.
SHADEO PIp! OPTION rlELDS
ARE NOT ALlOWABLE At. TERNA 1£5.

(;I PIPE CORRUGATION
A 2Y,.y, 0 6x2

B I 3xl I E I ~~I
C I 9x2¥, I 9x2Y,

NOTE.
'OR PIPE CIA. VERT PlACEMENT
SEE STANDARD ORUING C-\J.tS

FILL HEIGHT RANGE TABLE (Ft,)

HEIGH1 (Ft,) oS 3 5 8 II 15 20 25 30 40 55 70 90
o SWQCA.O fIElD COf'()Il1OHS VARY IAOU HI[ AloNG( INDICAtED. COJ<nA" OESIQt

r()lll RE-[VAlUUIOH f:' 1"1P( O(SICN R[OUIR(U[HT$.

RANGE NO. I 2 3 4 5 6 7 8 9 10 II 12
FILL > I 3 5 8 II 15 20 25 30 40 55 70

NOTEI
TH( ZEROS IN PARENTHESIS 10. 0.0 l 0.001 IN
THE HUOING Of SOUE Of THE COt,UlJHS ARE THE:
RECOUU(NOEO PRECISION OF THE VALUE TO BE
ENTERED IN TH£ COt,.WN.

REMARKS

to CB 117

C-15,92 5,5 30 1403.55 179 41 CB 119 to CB liB

C-15.91 5.5 25 1391.18 35 114 30 CB 120 to Jet 120

I, CI\n'ollt.I~.~.r2211

i

i 201\ [8 Ile<III.lllI'll '11.14 RI 121 24 65 C-15.91 5.5 1395.19 15 67 18 CB 121 to Jet 121

I, CMreIII. 141'1\.1'l 211

i 201\ !8 Ile<I II. ll8I'41 9J.I' Rt 122 24 66 C-15.91 7.5 25 1395.72 35 18 19 CB 122 to Jet 122

I, CI\n'olII.142'~.20IJI'U

201\ 18 lied II. llll'llll4.12 II 124 24 210 6.0 25 CB 124 to CB 123

I, 201\ JB 1le<I11.ll88'41 '10.1' RI

24 87 5.5 15 25 CB 125 to CB 124

CB 126 to CB 125

IS CB 121 to CB 124

,;
w
"'i



202-C100518 _ OF_
BASELINE ROAD owe 1010. c:-'.~

PRELIMINARY
NEW PIPE SUMI.lARY SHEET NOT FOR

H;~==r:~ .....-_-JL.._-----------i CONS TRUCliON

END TREATMENT

'p . 9n

CSP - CORRl!CA TEO SfEEL PIPE
CAP - CORRUCATEO ALUMINUM PIPE
RCP - REIN'ORCEO CONCRETE PIPE
NACP - NOJrr4-REINfORCEO CONCRE.TE. PIPE
NRCIPCP • NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHOPEPP • CORRUCATEO HIGH OEHST!Y POI. YETHYLENE pt ...STIC PIPE

lpe UmmO"le,"05ln05geq'

NOTE,
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO MEET I.lIN1MUloI
SERViCE LIFE.
SHADED PIPE oPTION FIELDS
ARE NOT ALLOWABLE AL T(RNAT(S.

a PIPE CORRUGA liON
A 2¥,x,¥ 0 6x2

B I 3xl IEI ~~I
C I 9x2¥, I 9x2¥,

NOTEI
FOR PIPE Cut. VERT PlACEM[HT
SEE STANQARQ DRAWING C-I).15

FILL HE IGHT RANGE TABLE IF t.1
RANGE NO. I 2 3 4 5 G 7 8 9 10 II 12

FILL > 1 3 5 8 II \5 20 25 30 40 55 70
HEIGHT IFt.1 :s 3 5 8 II 15 20 2S 30 .0 S5 70 90

Q 5"O.A.O nno CONJtllOHS VAAT '''0IrI fM[ R.lHC£. IJ«)ICU(O. CON TiC , 0£51CH
'011 I'l( -[ ... AlUA TlOH 0' '1'( o(SlGH A£OUIA(l,I(H 15.

NOTE,
TIo.( ZEROS IN PARENTHESIS to. 0.0 6. 0.001 IN
T", HEADING OF SO"'E Of THE COlUUNS ARE THE
RECOtAt(t-,(lEO PRECISION OF" THE VAL~ TO BE
ENTERED IN THE COL,"""N.

c:.,0
~~ REMARKS

IOIlIB lied II.mO-I' III6.)T 1I

10 101l1B1l«I Sid JI!l'~ IIL/TlI

~ lOll E8IledSt.ll81'~86.I\'Rt 129 2. G3 18 CB 129 to CB 121

i 10 lOll E811ed SI. JIB8'~1 'IO,6T RI
!

201l £8 lied It. ~'IO'II tIl.16' RI 131 2' 68 C-IS.91 S.G 1396.13 15 73 \9 CB 131 to Jet 131

10 C!I<meIII. 1~~'llJIllll

~

i lOll E81ledIt.JI9I''l\ 11SRI 132 2. G7 C-IS.91 7.0 10 1397.49 20 82 19 CB 132 to Jet 132

10 CM'I'IoIII.I4>'7l.H III

~ 201l IB Iled II. ~12''l\ ~lI' 1I 133 2. 187 5.5 20 1396.97 30 218 53 CB 133 to CB 132

10201l [8 lied II. llll''l\ M.l'Rt

~ lOll E81led It. ll'l\''l\ M.l' RI 13. 2. 70 8.2 1398.93 15 8G 20 CB 13. to JCT 13.

g 10C!l<melll.I~'IWrll

201l1B1led II. ll'l\.'l\ ~lI'lI 135 2. 187 C-IS.91 G.7 15 139B.'S 25 217 53 C8 135 to C8 134

lOll E8 Iledll. 1I00'1'l \ 13G 24 154 C-tS.8 3.0 1397.91 152 44 CB 136 to Jet 136

toC!l<melII.IIN10llll

lOll E8 Iledlt. JIIN6 \ 137 24 G8 C-IS.8 3.0 139'.8G 79 19 CB 137 to C8 131



-- - ... .' .- .- _.- - .- -

95%

_OF_202-C10051B

BASELINE ROAD

NEW PIPE SUMMARY SHEET

ARIZONA OEPARTUENT rF TR1NsPORUTl~

OnE.RWOOAlIR~UI!C'IDlVl5\()t

ROADWAY DESION SER,VICES

202l

TRACS NO.

PRELlt.AINARY
NOT FOR

r.;;if'==r.;;...;;------'-------------j CONS TRUCT ION

END TREATMENT

CSP • CORRUCATED STEEt PIPE
CAP • CORRVCATEO ALl/I.llN1Jl,l PIPE
Rep • REINFORCED CONCRETE PIP{
HRCP '. NON-REiNfORCED CONCRETE PIPE
NRCIPCP • NOH-REiNfORCED CAST-IN-PlACE CONCRETE PIPE
CHOPEPP • CORRUCATEO HI(;M DENS TIl POl VETHYLENE PLASTIC PIPE

n90.32 30

C-15.20 5.0 19.5 1390.12 30 CB 203 to Jet 203

Ott 012

24 C-18.10 19.0 1388.40 350 524 MH 300 to MH 500

24 C-18.10 1.9 1389.11 404 89 MH 301 to MH 300

24 C-18.10 8.6 1392.16 381 81 MH 302 to MH 301

NOTE.
PIPE OPTIONS SElECTED ARE THOSE
REaUIRED TO MEET t.llNIUUU
SERVICE LIrE.
SHAD(O PIPE OPTION F'IELDS
ARE HOT AllOU8LE ALTERNATES.

[;I PIPE CORRUGAT ION
A 2¥,xr, 0 6x2

B I 3xl I I 3xl
E or

C I 9x2Y, I 9x2Y,

HOTEl •
rOR PIPE C\A.V(RT PUCEJ.lEHT
SEE STANDARQ DRAWING C·13.15

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. I 2 3 4 S 6 1 8 9 10 11 12

FilL > I 3 5 8 11 15 20 25 30 ~O 55 10
HEIGHT IFt.l < 3 S 8 11 15 20 25 30 40 SS 10 90

o SHOUlD nnD COt'()ITtONS ViAT HlO'" TW[ '''HeE It()lCUEO, CONUCT OUICiH
'0" 1l[·[VllUATlON O/T "11'[ DESICN RtOt,JIA[U[HTS.

NOTEt
THE ZEROS IN PARENTHESIS 10. 0.0 , 0.001 IN
THE HEADING Of SOME QIF THE COLUUNS ARE THE
RECOUU[t-O[D PJlECISION ~ THE VALUE TO BE.
ENTERED IN THE COllIt.lN.

01::
~...~ REMARKS...,

101\ EB 11«I It, JII1t6l\

10 1iI1\ [B \led II' JIII'679(,.7' II

~ 1iI1\ 18 11«I11' JI9\'IO 116.81·U 139 2~ 100

to 1iI1\ 1811' JI9\'9I ~J.5'lt

[riot Rd. Sid 10-00 4G.2O' Al 200 2~ 25

10 [fiol tid. II' 10-00 JU'lt

i

i Eliot Id. It, 10'00 ~.N It 201 24 93

to Efiol Id. St,IO-OO l6.1O' II



95%

_OF_
O'/lC NO. c-'.'

202-CI005lB

BASELINE ROAD

NEW PIPE SUMf.4ARY SHEET

om ARIZONA DEPARTIrlENT Of TRANSPORTATION
~/O) INrrR\lOO.ll fR.IJfSPalTUION OIVISJCIrt
~/O) ROADWAY DESIGN SER VIC&.!
4/0) PRELIMINARY

NOT FOR

\-;;~==;:;~;;--_......J_------------1 CONSTRUCTION

END TREATMENT

'p . gn

CSP • CORRUGAT(D STEEL PIP(
CAP - CORRVeA TEO AlUUINVl.l PIP(
RCP - AEINF"ORCED COt«:A£.TE PIPE
NRCP • NQN-REINrORC(D CONCRETE PIPE
NRCIPCP • HON-REINfORCED CAST-IN-PLACE CONCRETE PIPE
CHOPEPP - CORRUCA TEO HlCH OENS TlY POLyETHYLENE PlAS TIC PIPE

q'

NOTEI
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO ),lEE T Ir.lINIIr.lU),I
SERYICE lifE.
SHAOED PIPE OPTION rlELDS
ARE NOT ALLOWABLE ALTERNA.TES.

~ PIPE CORRUGA TlON
A 2""'" 0 6.2

B I 3.1 I I 3.1
E orcT 9.21', I 9.21',

NOTEI
fOR PIPE CUlvERT PlACEtolENT
SEE STANDARD ORAfI'INe C-IJ.15

FILL HEIGHT RANGE TABLE 1Ft.)
RANGE NO. I 2 3 4 5 6 1 B 9 10 11 12

FILL > I 3 5 B II IS 20 25 30 40 55 10
HEIGHT IFt.l < 3 5 B 11 15 20 25 30 40 55 10 90

Q SJ«lU,D '1ELD COHOIlIOH$ ....RT rROW lME R.t.NCE IH(IICATED, COtIUCI DESICH
rOR A[·[....LUUIOH Of" PIP[ OEStC" IlEOl)lA(loIEHTS.

NOTE,
THE ZEROS IN PARENTHESIS 10. 0.0 & 0.001 IN
THE HElOINe Of SOME OF THE COlWNS ARE THE
RECOJ,.!),tENOED PRECISION Of THE VALUE TO aE
ENTEREO IN THE COlUMN.

REMARKS
to MH lOZ

101l.£BIledII,J110·IOIIUI'i1 l04 30 344 24 C-18.10 8.9 1395.56 681 111 MH l04 to MH lOl

10 RaTO C8 Sid 812' 2/j,S'Rf

2OC\. (8 Wed Std 1201160 IOlS' HI lOS 24 l21 C-15,8 1,6 Il91,OO 480 91 MH lOS to MH l04

10 11l1\[Blied 11,J110'1O1I1.'I'RI

~

i 11l1l. £B lied II' lIOJ.611011'RI 30& 24 195 C-15.B 1.6 1J98.4B 550 112 MH lO& to MH 305

1011l1l. [BIledII'lIOl'60~l.l'RI

;, 11l1\£BlledllOlIOJ'6111SRI 301 24 22 C-15.91 6.1 1391.58 15 29 6 CB lOl to MH l06
•

10101\ EB lied II' 1IOJ0611011' RI

11l1\ IB lied I', lIOJ'61~I.l'lt lOB 24 181 C-15.91 5.5 15 Il91.10 25 213 53 CB lOB to CB 301

~ 101\ [B lied 110 111lJ0611l.\' RI

19 CB 309 to CB 314

19 CB llO to CB 309

CB 311 to CB llO

->wa:,
i
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95%

_OF_202-C1005lB

BA 5ELlNE ROAD

ROADWAY DESIGN SERVICES

ARIZONA OEP.lR1U(HT OF' lRAHSP0A1UI0N
INIElNOO.t.lTR~'J.lIONOlVISICf4

C£lt
4/0JV,
~/O'

202l

PRELI~INARY

~ ~,~,--~". NEW PIPE 5U~MARY SHEET NOT FOR

I-'.....,~!:"'"""="...:.;;;~'"'",--------'-------------i CONSTRUCTION

END TREA TMENT

CSP - CORRUCATED STEEl PIPE
CAP • COARUGA TEO ALU~INU'" PIPE
Rep - REINfORCED CONCRETE PIPE
NRCP • NON-REINFORCED Cc»ICAE TE PIPE
NRClPCP - NON-REINFORCED CAST·IN-ptACE CONCRETE PIPE
CHOPEPP • CORRUCA TED HIGH DENS TlY POl YETHYlENE PlASTIC PIPE

.'

NOTE.
PIPE OPTIONS SELECTED ARE THOSE
REQUiRED TO MEE T l,IINll,lUIJ
SERViCE LIFE.
SHADED PIPE OPTION FIElDS
ARE NOT ALLOWABLE AL HANUES.

~ PIPE CORRUGA TlON
A 2~..y, 0 6.2

B I 3.1 I E I ~~I
C I 9.2Y, I 9.2Y,·

NOTEI
FDA PIPE CUlvERT PLACEIJENT
SEE STANDARD ORAWINC C-I).15

FILL HEIGHT RANGE TABLE <Ft,)
RANGE NO. 1 2 3 • 5 6 1 8 9 10 II 12

Fill > I 3 5 8 II 15 20 25 30 .0 55 10
HEIGHT IFt,1 ~ 3 5 B 11 15 20 25 30 .0 55 10 90

Q SIQ.IlD "IElD COI'()IT,ONS VAIIT rROlot IIlE FUt«;( 1JC)IC4TEO, (OHUC! OEStCN
fOil IIE-[VALUATION or PIPE ()(SICN A(OUIR[\,I£HIS.

NOTEI
THE ZEROS IN P"'AENT~ESIS 10. 0.0 l 0.001 IN
TH( HEADING OF SO~E OF THE COLUMNS ARE THE
RECQI.lMENOEa PRECISION or THE VALUE TO BE
ENTERED IN TM( COLW....

REMARKS

to CB 311

CB 313 to CB 312

Roop Gill. 1.11 liS 1I 31. 30 115 119 39 CB 314 to CB 315

'oR... GIII.I·lOIISlt

i

! R.... G1II.I·lOIISlt 315 30 242 CB 315 to ~H 302

10101\. [11Ie411.1I14.4\'f1Rt

" lOll [I Vod II. Jll2'\O 11.1' RI 316 2. 10 15 CB 316 to Jet 316• 1.101\. [I lied II. Jll2'\O~S RI

IOIlEllle4ll.Jll2'~ 1l.l'RI 311 2. 10 CB 311 to Jet 311

1,101l[BlIedll.J121·~IISRI

101lEBIle4II.JlII·'OIISRI 31B 24 10 CB 318 to MH 300

lOll 18 Wed II. JllloJO 11.1' It m 2' 175 CB 319 to CB 318

10101\. [B lied II. JlII'IO 11.1' RI

320 24 5'

,,:
W0:.
•~



END TREATMENT

CSP - CORRUGATED SfEEL PIPE
CAP • COARUCA TEO ALUMINUt.l PIPE
RCP • REiNfORCED CONCRETE PIPE
NRCP - NOH-REiNfORCED CONCRETE PIPE
NRCIPCP • NON-REiNfORCED CAST-1M-PUCE CONCREtE PIPE
CHOPEPP • CORRUCATED HICH OENSTtT POl.TE.THTLENE PlASTIC PIPE

REMARKS
to Jet 321

C-15.91 5.5 1391.89 10 31 CB 322 to Jet 322

C-15.91 5.5 '0 1391.75 50 31 CB 323 to Jet 323

C-15.91 5.5 1391.89 10 31 CB 32. to Jet 32.

C-15.91 5•• 1392.23 10 32 CB 325 to Jet 325

C-15.91 5.5 1392.81 15 29 CB 326 to MH 30.

CB 327 to Jet 327

CB 328 to MH 305

CB .01 to MH .00

61

Ill'" G
'RIION' OEPART"'EHl Cf TRAHSPORlA TlOH

~IEIlIlOOll. IRlJIIP(llllllONllIYlltaI 95%,.,,' .I ROADWAY DESIGN SERVICES
0<<0 '0 PRELIMIN4RY
~ ~._._-""~ NEW PIPE SUMI.44RY SHEET NOT FOR---,.-

StrlityConlYblts ... CONSTRUCTION

B4SELINE R04D o"e NO. G·6.e

202-Cm05tB _or_.. r-o,nog" lP" ummo.-l.~ .p . 9"

NOTEI
PIPE oPTIONS SELECTED ARE THOSE
REQUIRED TO ),lEE T U1NIIJUI./
SERvICE LIFE.
SHADED PIPE OPTION fiELDS
ARE HOT ALLOWABLE Al T(RNATES.

til PIPE CORRUGA nON
4 2Y,xY 0 6x2

B I 3xl IE I ~~I
C I 9x2Y, I 9x2Y,

NOTE.
fOR PIPE CUlVERT PUCEI.IENT
SEE SUNDARD DRAWING C-I).15

NOTEI
THE ZEROS IN PA.R(NTHESIS 10. 0.0 " 0.00) IN
TI-€ HEADING or SQl,l( Of THE COLUMNS ARE THE
RECOMMEfo«)ED PR£.CISION or THE VAlUE TO 9E
ENTERED IN THE COlUMN.

FILL HEIGHT RANGE TABLE IFt.J
R4NGE NO. I 2 3 ~ S 6 1 8 9 10 II 12

FILL > I 3 5 8 II 15 20 25 30 40 55 TO
HEIGHT IFt.1 ~ 3 5 8 II 15 20 25 30 40 55 70 90

Q SHOulD r~lO CONOllIONS VART FRow THE RANGE INOICA,'[O. CONUCT Ot5tCH
FOA A[-[HLU'''OH OF PIPE O£SIGN REOV!AEltoI(NIS.

0'";::
~"..,

Roro CII 1''10201.l'RI

10 Rd'TO C8 SId 8120 21U Rt

"'IlCil II. I'JI IS RI

loR~C8Sldl·j~JQMRt

RdlfOG8SlllG,1W5.SRt 323 2' 23

10 Roro CII I" "11.81 1O.~1· RI

i

i Roro C8 II. "IlIS RI 324 2' 2'

10 Roro CIIII. "Il )0.'7 RI

* lO2l EB \led iI41211.S1 RaS' RI 325 2' 2.•
10 lOa EI lle<l I" lltl'lll12.u RI

I 2021. EIlle<lII. J110,IQ11."·RI 326 2. 23

! "2021. E6 Wed I" J110'80 1I~6\' RI

,;
w
Cl: i



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

95%

_OF_202-CI00518

BASELINE ROAD

NEW PIPE 5U~~ARY SHEE T

flO] ROADWAY DESIGN SERVICES
flO]

GIll ARIZON' QEPARTU(HI Of TRANSPORT UION
flO] INT(RIIOOAl TRA.IISPCAlUlOH OIV1SI<»t

PRELI~INARY

NOT FOR

r.o;;ii"==fi;i;;;;;;----...L------------'-j CONSTRUCTION

END TREATMENT

'P . 9"

CSP • CORRUGATED STEEL PIPE
CAP . CORRUGATED ll.UI,lINUI.l PIPE
Rep ~ REINfORCEO CONCRETE PIPE
NRCP • NON·REINfORCED CONCRETE PIPE
NRCIf'CP - NON-REINfORCED CASy·tN-p\.AC( CONCRETE PIPE
CHOPEPP • CORRUGATED HIGH OENSTlY POlYETHYLENE P\..lSTlC PIPE

.pe UI'ImO' •• ,.. cunog_

NOTEI
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO !.lEE T I.lINII.lU,,",
SERVICE LIFE. .
SHADED PIPE OPTION fiELDS
ARE HOT iLLOWABLE Al.TERNATES.

l;I PIPE CORRUGA TION
A 2¥"Y 0 6x2

B I 3xl I I 3xl
E OC

C I 9x2Y, I 9x2Y,

NOTEI
FOR PIPE Cl/L VERT PlACEl,lENT
SEE STANOARD DRAWINC (-13.IS

HEIGHT 1Ft.) ~ 3 5 8 II 15 20 25 30 40 55 70 90
Q SIQ.IlO rl(LO CQt()1II0H$ Vo\R'F rAOU HIE IlAHC( INOICJ.1tD. CON"CT l)(SIG/Ol

'0'11 W(-tU\.U.l.l1OH 01 PIp( DESIGN AtOU!II[uvns.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. I 2 3 4 5 6 7 8 9 10 II 12

FILL > I 3 5 8 II 15 20 25 30 40 55 70

NOTEI
THE ZEROS IN PARENTHESIS 10.0.0 &. 0.001 IN
THE HEADING OF SOl.4E Of THE COLUMNS ARE THE
RECOMMENDED PR!CISION Of THE VALUE TO BE
ENT£RED IN THE COlUI,IN.

0";::
..tJ REMARKS'"

Coo!<lIik.ooRd 11.11'2l UJRI to ~H .02

10 Codddlo. Rd 11.11'll JI,lI' 1I

2. 95 C-15,2 ••0 7.5 1'08.37 18 80 27 CB .04 to ~H .05

loCoo!<llik.ooRd.II.II'2l2IUI1I

Coo!<lIik.ooRd.II.II·JO.Illrll • 06 2• 32 C-15.2 '.0 7.5 1.08.39 18 27 C8 406 to MH 405

loCoo!<llik.ooRdll.II'2l2IUrll

~

i Coo!<lIik.oo Rd II. IJ'II.I Il.IIIi' Rt • 07 2. 7• C-15.2 7.2 7.5 1'09.51 18 10. 21 CB .07 to Jet .07

10 CMr<l11. 11102\211>1' RI Otl 012

~ ~ Rei. Slot H.Q.l1 SIJl Rt '08 2. 93 C-15,2 6,5 11.5 1409.2' 22 118 26 CB .08 to CB '07

10 Coo!<lIik.oo Rd 11.ll'\!3 5106' RI

~ Coo!<lIik.oo Rd 11./I'I.I4,lr RI '09 2. 102 1409.57 30 122 29 CB '09 to CB .08

~ 10 Coo!<lIik.oo Rd II, 24'I1,1111.ll RI

~Rd.Sfdllf6(lJOJ'lt 410 2. 62 1409.38 10 81 18 CB '10 to Jet 4\0

10 CMnoIII. l1I'II.H /1.1' RI

I Coo!<lIik.oo Rd 11.1~'II.111U7 Lt 411 2. 103 C-15,2 5.8 11.5 1409.02 22 120 29 CB '" to CB .10

• 10 w""'-o< Rd II. Il'lO lOJ Lt

• 12 2• 103 C-15,2 5.7 19.5 1.09.42 30 III 29 CB 412 to C8 410



PREL IMINARY
N07 FOR

CONSTRUCTION

_OF_

95%

OwG NO. G·6.IO

202-C100518

8ASELINE ROAD

NEW PIPE 5Ut.4MARY SHEET

Dill ARIZONA OEPARTU(NT Of TRAHSPQRTAT1~
flO] IHltRVOO.l.t tRlHSPORl.I.llON D/vl$laI
~/O] 'ROADWA Y DESIGN SERVICES
~/O]

END TREATMENT

csp . CORRUGATED STEEL PIPE
CAP • CQRRuCA TEO ALUIolIN\Jt.A PIPE
Rep • REINFORCED CONCRETE PIPE
NRCF' • HON-REINFORCED CONeRE TE PIPE
NRCIPCP • NON-REINfORCED CAST-IN·F't,. ....C( CONCRETE PIPE
(HOPEPP - CORRUGUEO HIGH O(HSTlY POlYETHY1,EN£. PLASTIC PIPE

•.

NOH.,
PIPE OPTIONS SELECTEO ARE THOSE
REQUIRED TO MEET MINll.IUIJ
SERVICE LIFE,
5HAOEO PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

III PIPE CORRUGA710N
A 2¥.xY D 6x2

8 I 3xl I I 3xl
E or

C I 9x2Y, I 9x2Y,

NOTEI
fOR PIPE ClAVERY PLACEMENT
SEE Sf ANOARO DRAWINC C-13.15

NOTE.
THE ZEROS l"l PARENTHESIS 10, 0.0 &. 0.001 IN
THE HEADING Of SOME or THE COLUMNS ARE THE
RECOMMENDED PRECISION OF THE VALUE TO BE
ENTERED IN Ttt( COLUMN.

FILL HEIGHT RANGE TABLE iFt.1
RANGE NO. I 2 3 ~ 5 6 7 8 9 10 II 12

FILL > I 3 5 8 II 15 20 25 30 .0 55 70
HEIGHT IF t.l < 3 5 8 11 15 20 25 30 ~O 55 70 90

Q SHOUlO FIELD CONal flONS VART FAOW THE RANCE INDICA 1(0. CONtACT DESIGN
'OA AE·EvALUATlON OF" PIPE DESIGN AEOUIREl,lENTS.

0<-;:;
.:;" REMARKS

lOll £B 1Ie<III, JI01-3612IJUr RI MH '21 to 'Jet .21

ldth......III'III.IlO\

~ lOll [B We<I Sid JlOI-l1 11'I,1~ HI '22 5' 392 8,7 MH '22 to MH '21

~ 10 lOll fB 1Ie<III, 1101'3611IJtJr Rl
!

101l[BIIe<ISldJ1O'l>101~JMRI '23 5' 393 9,5 MH '23 to MH '22

10 101l fB lid JIOI-21lll.ll Rt

•
~ lOll [B We<lII, JI14'IIIIUI'RI '2' 5' 575 2. C-18.10 11.3 1.0'.96 203 .19 MH '2' to MH .23

10101l[Blt,JlONOIU.B8'RI

5' 568 13.3 23' '1' MH 425 to MH 424

10 101l fB IIe<I SI.11I4-1119tll' RI

~R~SI,II>fj)lrRt '26 5' 325 MH '26 to MH '25

to 101l fB \Ie, SI, lI1O-SIIMY RI

.I'll '27 5' 70 2. C-18.10 15.6 1410.'2 373 51 MH .27 to MH .26

10Gudd...... R~II'INOlrRI

500 96 299 2' C-18.10 17.5 1386.08 262 '0' MH 500 to Jet 500

oD-Loodllb/lft/ft-dlol 2875

2' -18.10 16.8 1385.80 1660 263 MH 501 to MH 500

,;.
w0::.
•~



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

.... "" ARIZONA OEP,UIlUon OF TRAHSPORT ATlON.... C 4/0) IMtEFNOO.t.I. T1UHSPMUTIQII DIVlSICI4 95%• UR ... 4/0) ROADWAY D&SIGN SERV1CE.5
0<"" .. 4/0J PRELll.IlNARY

NE W PIPE SUl,ll.lARY SHEET NOl FOR
CONS lRUCTION

202l SA SELINE ROAD o-c; HO. C;·'.11

202-C10051B _OF_

END TREATMENT

. CSP • CORRUGATED STEEL PIPE
CAP • CORRUCA TED AlUUI~ PIPE
Rep • REiNfORCED CONCRETE PIP(
NRCP - HOH-REINFORCED CONCRETE PIPE
NRCIPCP • NON-REiNfORCED CAST-IN-PlACE CONCRETE PIPE
CHOPEPP - CORRUC;UED HIGH DENSTIY POL Y(TH'l'l.ENE PLASTIC PIPE

.'

HaTE,
PIPE oPTIONS SELECTED ARE THOSE
REOUIRED TO I.lEET t.lINltJUU
SERviCE liFE.
SHADED PIPE oPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

I<l PIPE CORRUGATION
A 2'1.,y 0 6,2

B I 3,1 1.1 3,1
E orcl 9,2 y, l 9,2 y,

NOTE.
FOR PIPE CIAVERT Pl ...CEMEHT
SEE SUNO.lRO CAAWINe C-I).IS

REMARKS
to l,lH 501

54 304 9.2 l,lH 503 to l.IH 502

42 366 ~H 504 to ),lH 503

36 221 l,lH 505 to l.IH 504

36 84 l.IH 506 to l.IH 505

30 100 1392.04 134 34 l,lH 501 to l,lH 506

30 21 1396.28 355 93 l.IH 508 to l.IH 501

24 320 333 91 C8 509 to l.IH 508

24 404 421 115 l.IH 510 to CB 509

501

FILL HEIGHT RANGE TABLE <Ft.)
RANGE NO. t I 2 I 3 4 5 6 7 B 9 10 11 12

Fill > I. 3 5 8 11 15 20 25 30 40 55 70
HEIGHT IF t.f < 3 5 B 11 15 20 25 30 40 55 70 90

Q SHOUlO FIELO COt()lttONS VARY fltOU TIf{ RANCE IIClIC.'EO. CONTACT O(SICH
fO'l 1(.(VAlUATION OF PI'[ D(SIGH REQUlR[U(lrllS.

NOTEI
TH( ZEROS IN PARENTHESIS 10. 0.0 l 0.001 IN
THE HEADING Of SOI.'E or THE COlUUNS ARE THE
RECQI,lUEI«l[O PR(CISIOfol OF THE VALUE TO BE
ENTERED IN THE COlUUN. .

10 I01t tailed II. lIJl'SlIOll'll

10 lOll. I8lled II. JIlI'1410JS 1I

lOll. 18 ied II. J2lI'llIOl\' 1I 504

10 lOll. tailed II.lI2I·1O 1011'11

10 lOll. 18 lied II. 111\'J1IOl\'lI

lOll. Iillled II. J1l1'1O IOl\'lI 503

lOll. I8lltdll.lIlI'l! ~IS 1I

10101t ta lied II. lI2I'S8 IOlSll

;, ~r.c~·~2'l.l'll 506.~

o lOll. 18 y,d II. JI41'JlII~I' 1I 510
o
o
~ .IF;i§""''''''''''";';;'''''''';';;;§'''''''F~-''''-F''''=~===''''''~'''''''''''''''''
'i'1~<I~-""-~

ol~I""="""'""""'".. !
w
I-

""o
,;
w
cr



95%

_OF_
O'lle NO. C-6.ll

REMARKS
to MH 510

CB 519 to CB 518

CB 518 to CB 517

CB 511 to MH 502

CB 516 to Jet 516

CB 515 to Jet 515

CB 514 to CB 540

C8 513 To CB 512

C8 512 to C8 511

ROADWAY DESIGN SERVICF..S

16

ARIZONA O£PAR1U(NT r$ TRANSPORT ATIOt'l
INtERVOOAl lRAHSP(111Al1OM OIVISIOI

221

PRELIMINARYe ~,..._-_.. NEW PIPE SUMMARY SHEET NOT FOR
~""'~"~"""""=;"';;-"",;;- L- -I CONSTRUCTION

END TREATMENT

CSP - CORRUGATED STEEL PIPE
CAP • CORAUCA TEO ALUI.lINUI.l PIPE
RCP • REINfORCEO CONeRE TE PIPE
NRCP • NON-REINFORCED CONCRE TE PIPE
NRCtPCP • NOH-REINFORCED CAS f-!N-PLACE CONCRnE PIP[
CHQPEPP - CORRUCATED HICH OEHSTlY POLYETHYLENE PlASTIC PIPE

lp. ummel"l.'.'

NOTEI
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEE T utNll.IUU
SERvICE liFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWABLE AL TERNATES.

~ PIPE CORRUGA TlON
A 2'1,xY 0 6x2

B I 3xl 1.1 3xl
E or

C I 9x2Y, I 9x2Y,

NOTE.
FOR PIPE ClJ.v(RT PLACEMENT
SEE SUNOARQ ORAWING C-13.15

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. I 2 3 4 5 6 1 B 9 10 II 12

FILL > I 3 5 8 11 15 20 25 30 40 55 10
HEIGHT 1Ft.) ~ 3 sell 15 20 2S 30 40 SS TO 90

Q 5MOU..O flUO COM)11l0NS Vo\Ry rROU ttl( Ro\lfIi( IttOICU[O. COflUCT DUtCH
,~ RE-EVALUATION 01 PIP( 0(51CN REOUlII:E\,I£NtS.

HOTEl
TM[ ZEROS IN PARENTHESIS to. 0.0 L 0.001 IN
THE HEAOING OF SOME Of THE COlUt.4NS ARE THE
RECOj.,AI,fENOEO PRECISION ~ THE VALUE TO Bf.
ENT(RED IN THE COlUUN.

co
;:,0..~

to

lOll EB Ve<ll" J2~'1I915'Rt

to lOll 18 Ved ,to J2~1'J8 III.\' It

~ lOll EBVed5t, J2H'1\ lJ.\'RI 24 C-15.91 5.5 30 1410.41 40 16 21

~~EBVedll'J2.I'lIlISRt

1lJ21 £8 Wed Slot 3l~SlbS ~ 24

tolOltEBVedII'J2H·l\ll.l'Rt

26

C-15.8 4.0 1385.93 48

C-15.91 5.5 10 1385.00 20 15



- .. - - - - '- .. - - -

95%

202-C10051B _ OF_
BASELINE ROAD ." HO, ,·w

ROADWAY DESIGN SERVICE-'

lRIZOHA D(PARtU£HT or TRANsPORTUION
IHt[lMXJAt. TRAHSFMtuklN OMSIQrt

202l

END TREATMENT

,p . gn

PRELI.. INARYe ::::::,:::.._~m NEW PIPE SU....ARY SHEE7 NOT FOR

"''''''''''''''::.'"'''=.......=ii-i-''''',----'-------------i CONSTRUCTION

CSf' - CORRUCATED STEEL PIPE
CAP - CORRUGATED AlUt.llNt,JU PIPE
Rep • REINFORCED CONCRETE PIPE
NRCI' • NON-REINroRCED CONCRETE PIPE
NRCIFep - NOH-REINFORCED C.l.ST-IN-Pt.ACE CONCRETE PIPE
CHOPEPP • CORRUCATED HICH OENSTlY POlYETHYLENE PLASTIC PIPE

•.

NOTEI
PIPE oPTIONS SElECTED ARE THOSE
REOUIRED TO l.IEE T I.lINII.lUI.l
SERVICE LIFE.
SHADED PIPE OPTION FIELDS
ARE NOT ALLOWA8LE ALTERNATES.

~ PIPE CORRUGA TlON
A 2¥,xY, D 6x2

B I 3xl I E I ;~1
C I 9x2Y, I 9x2Y,

NOTE.
FOR PIPE CULVERT PlACEUENT
SEE STANDARO DRAW INC c·r~.I!l

NOTEI
THE ZEROS IN PARENTHESIS 10. 0.0 &. 0.001 IN
THE HEADING OF' SOlJ( or THE COLUMNS ARE THE
RECOtJ'-lENO(D PRECISION OF THE VALUE TO BE
ENTERED IN THE COLUI.lN.

FILL HEIGHT RANGE TABLE (Ft.)
RANGE NO. I 2 3 4 5 6 7 8 9 10 11 12

Fill > I 3 5 B 11 15 20 25 30 40 55 70
HEIGHT (Ft.) < 3 5 B 11 15 20 25 30 40 55 70 90

Q SHOUlD FlElO C()t()lTlOHS VARY FIlOlol Til( ilioN(;( INJlC.l1lo. CONTACT O£SICH
FOfI IlE·[VAlU.l1I0f4 Of PIP[ D[SICH AEOl}lR[U[NIS.

cf;;:..~ REMARKS..,
202\ Ea lied II. JlMJ91.l'RI to CB 519

1.102\ Ealled 11.1Il1'0lIl5' RI

~ 102l [ailed II.lIlI·l! 11.I' RI 521 24 69 C-15,91 5.5 10 13B5.66 20 73 20 CB 521 to CB 518

i 1.102l [ailed II.lI1I·ro 11.1' RI

102\ [ailed II.lIlI'l! 0. 522 24 17 C-15.8 4.0 1384.62 16 CB 522 to 521

1.102\ [ailed II. Jl2I.1l11.l' RI

1

i 102\ 18 lied II. JI/'j·!I.9211.l' II 523 24 12 CB 523 to Jet 523

I. 102\ III lied II. 1l/'j'11.91 1011' 1I

;, 202\ 18 lied II. Jl11'.' ~.I' 1I 524 24 13 CB 524 Jet 524•
I. 102\ III Wed 110 1Il".' IOIJ' 1I

, 102l18 lied 11.1Il1·SO!.I'li 525 24 10 CB 525 to "H 503
I
~ t. 102\ III lied II.JIII'SO lOll' 1I

102\ [a.ed II. JI/I'SO 11.1''' 526 24 110 C-IS.91 1386.85 25 115 31 CB 526 to CB 525

1.102l J811ed11.lIll·SO!.I' 1I

~ 102\ Ea ..dll. JlJI-2.II.I'RI 527 24 120 C-15.91 5.5 25 1391,22 35 140 34 CB 527 to "H 504

• I. 102\ III Wed II. JlJI-l. 101.1' 1I

Rdl1'() (;( 5fo:I 811' US II 529 24 64 C-15.91 5.5 10 1390.90 20 79 18 CB 529 to Jet 529



REMARKS

END TREATMENT

CSP '. CORRUCATEO STEEL PIPE
CAP • CORRVCA TED ALUMINUtJ PIPE
Rep • R(INJ"ORCEO CONCRETE PIPE
NRCP • HON-REINrORCE:D CONCRETE PIPE
NRCIPCP ~ NON-REINfORCED CAST-IN-PUCE CONCRETE PIPE
CHOPE:PP • CORRUC'" TEO HleH OEN5 flY POL Y(THYLENE PLA5 TIC PIPE

C-15.91 5.8 10 1399.22 20 272 63 C8 531 to MH 505

C-15.91 5.5 \399.39 10 108 29 C8 532 to C8 53\

C-15.9\ 5.5 1400.20 15 152 41 C8 533 to C8 532

C-\5.91 5.5 1396.09 15 153 41 C8 534 to Jet 534

C-15.91 5.5 1399.39 10 108 29 C8 535 to C8 531

C-15.8 4.0 1399.43 37 II CB 536 to CB 531

C-15.91 5.5 1390.90 i5 II CB 537 to MH 506

C-15.91 5.5 10 1391.85 20 II CB 538 to MH 507

235

"'" 'Ut ARIZONA OEPARTu£'HT OF TRAH$PQftUTIOH
~"'"

,
~/03 INIERIIOOAl TRAJ(SP(fillnOH OIVISK»l 95%..... , 4/03 ROADWAY DESIGN SERVICES

0<0(0 " 4/03 PRELIMINARYe ~,----- NEW PIPE SUMMARY 5HEET NOT FOR_.._-
SUrlMyCor1luttn:. ... CONSTRUCTiON

202L BASELINE ROAD 011(; MO. (;-6.14

202-CI00516 _OF_
... ",n"g" 'p. Uf'I"'"..... 'S .p , 9"

NOTE,
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO MEE T MIN1MU)"l
SERVICE LIfE.
SH"'OEO PIPE OPTION FIELDS
ARE: NOT ALLOWABLE AL TERN"TES.

(;I PIPE CORRUGA liON
A 2¥,.Y, D 6.2

B I 3.1 I E I ~';I
C I 9K2Y, I 9.2 y,

NOTEI
fOR PIPE CUL vERT PLACEMENT
SEE SUNDAFIO DR"WtNC C·1J.15

NOTEI
THE ZEROS IN PA.RENTHESIS 10. 0.0 &. 0.001 IN
TI-I( HEAD INC Of SOt.l( Of THE COLl}t.lNS "'RE THE
AECOMt.lENOEO PRECISION OF THE V"'LUE TO 9E
ENTERED IN THE COLUMN.

FILL HEIGHT RANGE TABLE IFt.1
RANGE NO. 1 2 3 4 5 6 7 8 9 10 II 12

FILL > 1 3 5 8 II 15 20 25 30 40 55 70
HEIGHT IF t.1 ~ 3 5 8 II i5 20 25 30 40 55 70 90

Q S)QJlO fIELD CONOIlIOHS v,un FROW Ttl( IUN(;{ IHOIC,UEO. COHIACI O£SICH
fOR R[-OA,lUAfiOH 0' PIP( 0£5JC14 Il(OUIREIoIEHTS.

C'
;::0

l
GCSI"'J;,IlIlSLI

10 IOIlIB Wed II' m~'1I10tlll

: ~ ClIII, 10'$.S2 11.5' LI 531 24 220

~ I, IOIlIB lied SI,l1l1.\lIOll'lI

~ClISI,9"IIII.l'L1 532 24 101

101l"",rIlSI'IO''l["III1SLI

LI 533 24 146

I, II"", rIllto "'I6ILS' LI

~ 102\ EB Wed Sto JI31'oo 11.5' III 534 24 145

10 lOll [B lied SI, 111~'SI"II'5' III

, ~r.oStoll·'lIiSLI 535 24 101
~
~ I,II"",rIlSI,IO''l["III1SLI

II"", ClIlto 1O'$.S21S.\' III 536 24 39

I,~ rIlSI, 10'$.S2 liS LI

§ II"'" GC Ito IO'~ 115' LI 537 24 10

~ 10 AcIfO C( SlclIO'15~Slf

RcJl'(l (',( SI" ll.~ Its' If 538 24 10

,;
w
a:~



.- - .. - - <- - .. - -

95%
PRELIMINARY

NOT FOR
CONSTRUCTION

BASELINE ROAD Olte; NO. C·'.IS

202-CI0051B _ OF_

ROADWA Y DESIGN SERVICES

NEW PIPE SUMMARY SHEET

lRtlONl OEP,l.RTUEHT ry TRANSPQRTUIGti
IHIEINOOAl lRANSP<JlT4TION OIVISIaC".410l

.,..
~ fWOIl .. e-_UO...
~ -~~,....-

SlJriltyConMlrltl.-;

Dill''''..cu.

END TREA WENT

sp . gn

CSP • CORRUGATED'S fEEL PIPE
CAP • CORRUCATED AI..UU1NUU PIPE
Rep • REINFORCED CONCRETE PIPE
/'#Rep - NOH-REINFORCED CONCRETE PIPE
HRCIPCP - NON-REINFORCED CAST-IN-PLACE CONCRETE PIPE
CHOP(PP • CORRue... TEO HICH OEHSTlY POL YETHYLEtE PlAS TIC PIPE

.'

NOTEI
PIPE OPTIONS SELECTED ARE THOSE
REQUIRED TO MEET t.lINIl,lU),l
SERViCE LIFE.
SHAD£D PIPE OPTION FIELDS
ARE NOT ALLOWABLE ALTERNATES.

(;;I PIPE CORRUGATION
A 2¥,xY 0 6x2

B I 3xl IE I ;~I
C I 9x2Y, I 9x2Y,

NOTE.
FOR PIPE CULvERT PLACElJEHT
SEE STANDARD DRAWINC C-I3.IS

FILL HEIGHT RANGE TABLE lFt.!
RANGE NO. I 2 3 4 5 6 7 8 9 10 II 12

rilL > I 3 5 8 11 IS 20 25 30 40 55 70
HEIGH7 IF t.l :s 3 5 BillS 20 25 30 40 55 70 90

Q S~D fiELD COHQItIONS V.l.RY rROU THE RANCE IHOIC'HO, CONaCT DESIGN
'OA A[·[VALUUION or PIPE O£.SICN R(OUlREU(NTS.

NOTEI
THE lEROS IN PARENTHESIS 10. 0.0 .. 0.001 IN
THE HEAOING Of SOME OF THE COLUMNS ARE THE
R(COI,ll,lEN!JEO PRECISION OF THE VALuE TO BE
ENTERED IH 1104£. COLUMN.

.~t::

.." REMARKS.,
to MH SOB

540 24 125 CB 540 to CB 509

a.seiro R~ 11.11')1 4tll RI 601 24 96 27 CB 601 to MH 600

I. B.!seI'ro R~ 11.11')1 l\5lll

;

i 8ds.... M 11.1I'~ Ci~' 1I 602 0 CB 602

See Date'll 011

* a.seiro R~ II.l)'1l1l 1I 603 24 CB 603 to Jet 603•
10 B.!seI'ro R~ 11.1l'~IJ4 If At

8ds.... R~II.1NlIlRt 604 24 CB 604 to Jet 604

lo~St4212·StoJrRI

1lI1\E811.1\I'6!4JSRt 700 24 52 C-15.91 6.2 15 1415.92 25 5B 15 CB 700 to Jet 700

10 Chnl~ 11.1111'61.81 r 1I

101\18 U,d II. )1~'18110Jllt 701 24 208 C-15.92 5.5 25 1415.74 229 59 CB 701 to CB 700

10 21lll [8 11.1\1'68 ~ll'"

1lI1\ E8 II. 1\>'11 ~ll' Rt 702 24 63

->
UJ0:.



FILL HEIGHT RANGE TABLE (Ft.)
RANCE NO. I 2 3 4 5 6 7 8 9 10 II 12

FILL > I 3 5 8 II 15 20 25 30 40 55 70
HEIGHT 1Ft.) ~ 3 5 8 II 15 20 25 30 40 55 70 90

Q SI«)uLO n(LO COt4OlflOHS V.UlY rROI,; IHE RA"tG£ IIoIOIC41(O. CONTACT OEStCN
rOIl Il[-EVALUATION OF PIP( DUICH R(QUtR£lol€NtS.

NOTEI
THE ZEROS IN PARENTHESIS lO. 0.0 .. 0.001 IN
THE HE.AOINC OF' SOUE OF' THE COllJMHS ARE THE.
RECOMMENDED PRECISION OF' THE VALuE TO BE
ENTERED IN THE COlUMN.

95%

REMARKS

to CB 702

ce 111 to Jet 111

BASELINE ROAD DIlC NO. (H.l&

202-C(005)B _ OF_

CB 110 to CB 109

CB 109 to CB 108

CB 106 to CB 705

CB 705 to cB 704

CB 704 to CB 703

NEW PIPE SUMMARY SHEET

12

20

"/0 ROADWAY DesIGN SERVICES
"/03

DAlE ARIZONA OEPARTU[NT ~ TRANSPORT l TlON
"/03 IMI[RIIOOllIRA.HSPalUlIONOIvtSK»4

15 44 121424.05

PRELIMINARY
NOT FOR

t-;;;;r.;==;;"'"';:-__-...JL.. --lCON5TRUCTION

END TREATMENT

tp . n

6.0

CSP • CORRUCATED STEEL PIPE
CAP - CORRUCA TED ALWIN\JU PIPE
RCP • REINFORCED CONCRE TE PIPE
NRCP • NQH·RE\HF'ORCED CONCRETE PIPE
NRCIPCP - NOH-AEItiF"ORCED CAST'IN-PLACE CONCRETE PIPE
CHOPEPP' CORRUCATED HICH DENSTlY POlyETHYLENE PLASTIC PIPE

C-15.91

"'lIlnIl911q'

NOTEI
PIPE OPTIONS SElECTED ARE THOSE
REOUlAED TO l.AHT ""INll,IUtJ
SERVICE UfE.
SHADED PIPE OPTION FiELDS
ARE NOT ALLOWABLE ALTERNATES.

(;I PIPE CORRUGATION
A 2¥"Y 0 6x2

B I 3xl I E I ~~I
C I 9x2Y, I 9x2Y,

69

41

NOTEI
FOR PIPE CUlvERT PlACEMENT
SEE SUN(lARQ OR .... INC C-13.15

24

24

705

704

lOa lilli' 213'U 1'l.\'RI

,,/Oa lilli' 2\\'101'lS'RI

I,/Oa 1Il11,/IO'\11l.\' RI

lOa IBII,II6'\11'lSRI

101\.1B1"1Ir·J01'l,I'RI

lOa III 1"116'10 1'l.l'Rt

I, lOa [B I" /10'11 ~ll' RI

>-
l.U
0:: 1



- ... - .. .. - .~ - .. ... - - .. - -

'"'" "" ARIZONA ()(P,I,ATI,I£NT rs TRAHsPORTl TlON."'" , 4/03 IMtERWOOil TRlHSfUITJ,TklII ~ISK»t 951..." .., _/0) ROADWAY DESIGN SERVICES
Of"'" .. "Ill PRELI... INARY

NEW PIF'E SU......ARY SHEET NOT FOR
CONSTRUCTION

BASELINE ROAO Oll'e; NO. G-'.11

202-CI0051B _OF_

END TREA WENT

sp . 9"

CSP • CORRUGATED STEEL. PIPE
CAP - CORRUGATED AlWINW PIPE
Rep • REINfORCED CONCRETE PIPE
HRCP • NoN-REiNfORCED CONCRETE PIPE
NRCIPCP - NOH-REINFORCED CAST·IN-PUCE CONCRETE PIPE
CHOP£PP • CORRUGATED HIGH 'OENSTlY POLYETHYLEN£. PlASTIC PIPE

q,

NOTEI
PIPE OPTIONS SELECTED ARE THOSE
REaUIRED TO ),lEET MINIUUI,l
SERVICE LIfE.
SHAOED PIPE OPTION FIELDS
ARE NOT ALLOWAeLE ALTERNATES.

[;l PIPE CORRUGA 710N
A 2¥.xY 0 6x2

B I 3xl I EI ;~I
C I 9x2Y, I 9x2Y,

NOTEt
FOR PIPE CUlvERT PLACEMENT
SEE STANO"RD QAAWINC C-13.1S

FILL HEIGHT RANGE TABLE (Ft,l
RANGE NO. I 2 3 4 5 6 7 8 9 10 II 12

FILL > I 3 5 B II IS 20 25 30 40 55 70
HEIGHT (F t.l < 3 5 8 II 15 20 25 30 40 55 70 90

Q SHOUlD nUD COI'CIfIOHS VJAY "'0/11 HIE A&NC( INOlCAno. COMUCT ()(SIGH
FOCI II(-["&lUUION OF 1'1'( (lESIc.H 1t(000R{U(HTS.

NOTEI
THE ZEROS IN PARENTHESIS 10. 0.0 1 0.001 IN
THE: 'HEADINC OF SOME OF' THE COLUI.lNS ARE THE
RECowENOEO PRECISION Of THE VALUE: TO BE
ENTEREO IN THE COlUMN.

or::
~.." REMARKS....

lO2I.l8ll./blo&llIISRI

I. 1011. [811'1,\0\1 UI'Rt

~ lOll. [8 11.1>10110 11.1,' RI 713 24 136 C-15.n 20.3 35 1436.35 2B4 39 CB 713 to Jet 713

I ChomIIII. mo,12llll Otl 09

714 24 146 C-15,91 6.9 10 143B.65 20 175 4\ CB 714 to CB 713

l.102I. [8 11.1>10110 41,1,' RI

1011.18 11.111·0211SRI 715 24 276 C-15.91 B.O 20 1442.23 30 37B 7B CB 715 to CB 714

1.102l18 11.1>1'1111.1' RI

~ 201118 SId m+SZl'JS RI 716 24 249 CB 716 to CB 715•
1.1011. 18 Ito 111'02I'S RI

6 1Oll11l11.1II·8111lS II 717 24 227 CB 717 to CB 716

~ 1.1011. Ri II. moll IISRt

R.... B8lt.IN1IlSRI 718 36 70 Otl 01 5.5 1423.67 10 93 24 CB 718 to Jet 718

I. CMYlOI II. l~oIL" I

719 36 49 Otl 01 5.5 1424.16. 10 69 17 CB 719 to CB 718

to CB 119

>-w
a: ¥

j



.,.. e
ARIZONA OEPARTl/nn ~ TRANSPORT ATlON

.rERIIOOIL lRlHIl'OlllUklIllllmklll 95%..." '" ROADW A Y DESION SERVICES

""" .. PRELIMINARY
NEW PIPE 5U~\,4ARY 5HEET NOT FOR

CONSTRUCTION

202L BASELINE ROAD D"G 1'10. (;-4.1'

202-CI0051B _OF_

END TREA WENT

~p • gn

CSP • CORRuCATED STEEL PIPE
CAP • CORRUGATED ALlft,IINUI.l PIPE
RCP • REINF'ORCEO CONCRE TE PIPE
HRCP • NON~REINfORCEO CONCRETE PIPE
NACIPCP • NOH-REiNfORCED CAST-IN·plACE CONCRETE PIPE
CHOPEPP· CORRUC"TEO HIGH OENSTlY POlYETHYLENE PlASTIC PIPE

q'

HOTEl
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO MEE T I.lINtMUI.l
SERvICE LIFE.
SHADED PIPE OPTION F"IElOS
ARE NOT ALLOWABLE Al TERNATES.

IA PIPE CORRUGATION
A 29.xY 0 6x2

B I 3xl I E I ~~I
C I 9x2Y, I 9x2Y,

NOTE,
FOR PIPE CUlvERT PLACEMENT
SEE ST .l.NDARD DRAWINC. C-l).l~

NOTE.
tHE ZEROS IN PARENTHESIS to. 0.0 &. 0.001 IN
T~ HUDlNe OF SOI.l( OF' THE COLUMNS ARE THE
RECOI.ll,4EMJED PRECISION OF' THE VALUE TO BE
ENTERED IN THE COlUMN.

FILL HEIGHT RANGE TABLE eFt.)
RANGE NO. I 2 3 4 5 6 7 8 9 10 II 12

FILL > I 3 5 B II 15 20 25 30 40 55 70
HEIGH T IF t.1 S 3 5 8 II 15 20 25 30 40 55 70 90

g SHOlllO flUO CONOltlOHS VARY FIlO'" THE: IlANCE IHOICUED. CONTACT O£SIGH
FOA R[-[YAlUA flOH Of PIP[ O£SIGH REOUlR[l,/(Hrs.

REMARKS

to CB liB

123 24 48 C-15.91 5.5 1423.91 15 44 12 CB 123 to CB 1IB

1OlI. £B I" 21"~ 11.1r RI 724 24 64 C-15.92 5.5 1447.13 70 18 CB 724 to CB 720

I. IloTo lit 1"10'21 n.l· RI

726 24 104 C-15.2 30 CB 726 to ~H 725

14 CB 727 to CB 728

CB 728 to CB 720

IB 14 CB 729 to CB 728

24 CB 730 to ~H 725

MH 731 to CB 730

::-
UJ
0::



- - .. - .. - .. - _. - - - - - - - -

95%
PRELlt.lINARY

NOT FOR
CONSTRUCTION

202-C(Q051B

ROAD - BASELINE ROAD

ROADWAY DESIGN SERVICES

NEW PIPE SUMt.lARY SHEET

ARIZONA OEPARTU£NT Of TRANSPORT lTlON
IIlT[lIl.KXUl TA~llIlON DlvtSlett

011\
'/0
4103
4'03

'S'

"~ ~,.~-~...
SWnI,yConJulta-ItJ ...

202l

~...
""'"
....

END TREA TMENT

'P . 9"

(SP • CORRUCATED STEEL PIPE
CAP - CORRUGATED ALUI.lINllI.l PIPE .
RCP - REINFORCED CONCRETE PIPE
NRC? - NON-REiNfORCED CONCRETE PIPE
HACIPCP • NON-REiNfORCED CAST-IN,PLACE CONCRETE PIPE
CHOPE?? • CORRUCATED HICH OENSTlY POl Y[ THYLENE PUS TIC PIPE

..

NOTEI
PIPE OPTIONS SELECTEO ARE THOSE
REQUIRED TO t.lEET I.lINll.llAl
SERViCE LlF'E,
SHAO£O PIPE OPTION FIELDS
ARE NOT ALLOWABLE Al TERNAlES.

[;I PIPE CORRUGA TlON
A 2¥..y, D 6x2

B I 3xl I E I :;;;'1
C I 9x2Yl I 9x2Yl

NOTE,
FOR PIPE ClA.:VERT PLACEUENT
SEE Sf AHOARO DRAWING (-13.15

FILL HEIGHT RANGE TABLE 1Ft.)
RANGE NO. I 2 3 4 5 6 7 8 9 10 II 12

FILL > 1 3 5 B \I 15 20 25 30 40 55 70
HEIGH7 IFt.1 < 3 5 8 \I 15 20 25 30 40 55 70 90

Q SIfOUlO fiElD CONJ!lIONS VART FROI.A THE R'NG[ IHOlCHEO. CONUCT OUICH
FOR R(-(VAlUUIOt-l OF PIP[ OE:SICH I't[OUlIl[\,I£IHS.

NOTE,
TH£ ZEROS IN PARENTHESIS la, 0.0 .. 0.001 IN
THE HEADING OF" SOIAE OF THE COlUI,lNS ARE THE.
RECQJ.ll,IENOEO PRECISION OF' THE VALUE TO BE
ENTERED IN THE COlU....N.

0";:
..0

REMARKS"
R~Illt.5·~,(J;111'Rt to MH 731

toR... lSlt.I·!I,III~Jrlt

/o1ll8lt.l!/01I4lSlt 733 24 23 26 CB 733 to CB 732

toR... IS II.I'!LIII 111'Rt

/o1ll8lt. 111.71 ~JS It 734 24 46 1450.93 10 49 13 CB 734 to CB 733

10 /O~ 11I11.111.1\ '15'lt

R... II It. 6'II111'RI 735 24 64 C·15.91 5.5 1451.52 15 72 IB CB 735 to CB 732

10 R... II 11.1'!1,(J; IlSRt

~ RlJfO IS ~td SIX llSRt 736 24 56 C-15.91 5.5 1451.50 10 &3 1& CB 736 to CB 732• 10R... ISS"I·![,(J;llSRI

/o1ll8lt. 11<'11 nJT RI 737 24 41 C-15,BO 4.0 1441.41 47 12 CB 737 to Jet 737

10~1B11'1J<·l1l1.1rRI

CB 13B to Jet 73B

Jet 800 to Jet BOI



... '''' ARIZONA OEPARTUOH ~ TRAHSPORUTK)l«... c 4/0' IHTUMXUJ. lRAJ(SI'I)1UllON D!VISK14 95%..." ... 4/0' ROADWAY DESIGN· SERVICES
0''''(0 00 4/0' PRELIMINARY

NEW PIPE SUMMARY SHEET NOT FOR
CONS TRUCTION

202L BASELINE ROAD D'/fG HO. C·'.20

202-C10051B _OF_

END TREATMENT

'P . 9"

CSP • CORRUGATED STEEL PIPE
CAP - CORRUCATED ALUJ.llNUIol PIPE
RCP • REiNfORCED CONCRETE PIPE
NRCP - NON-REINF'ORCEO CONCRETE PIPE
NRClPCP • NON-REINF'ORCEO CAST-IN-PLACE CONCRETE PIPE
CHDPEPP - CORRuCATED HICH DEHSTlY POlyETHYlENE PLASTIC PIPE

REMARKS
805 to Jet B06

C-13.B 15 Jet B07 to Jet BOB

C-IJ.B 10 Jet B09 to Jet BIO

23 10 Jet 811 to Jet 812

II Jet 813 to Jet 814

45 14 Jet BI5 to Jet BI6

C-IJ.B Jet 817 to Jet 818

C-13.B \9 Jet 819 to Jet 820

C-13.BO 0 EX5t Pipe to Jet 821

q.

NOTE.
PIPE OPTIONS SELECTED ARE THOSE
REOUIRED TO t.lEET MINIJolUIol
SER .... ICE UF'E.
SHADED PIPE OPTION F'lELOS
ARE NOT All.ORABLE AL TERNAfES.

I:i PIPE CORRUGA TlON
A 2¥,.y 0 6x2

B I Jxl I E I ~~I
C I 9x2Y, I 9x2Y,

29

37

34

26

27

NOTEI
F'QR PIPE CUlVERT PLACEMENT
SEE STANQARO DRAWINC C-13.IS

24

24

IB

24

15

819

BII

B\3

B07

B09

FILL HEIGHT RANGE TABLE 1Ft,)
RANGE NO. I 2 3 4 5 6 7 B 9 10 II 12

FILL > I 3 5 8 II 15 20 25 30 40 55 70
HEIGHT (Ft.) ~ 3 5 8 II 15 20 25 30 40 55 70 90

g SHOUlO nno COt()HIOHS ViR.' FROV T~ RANG( l/'fOlCU[O, CONTACT OUICH
FOR R[,[VAlUATlOtf 0# 'IP[ O(SIGH REOOIR[t.I(HU.

NOTE,
THE ZEROS IN PARENTHESIS 10. 0.0 &. 0.001 1l-4
THE HEADIl-4C OF' SOt-lE OF' THE COLUMNS ARE THE
RECOt-lt<.lENOEO PRECISIOl-4 OF' THE VALUE TO BE
ENTEREO IN THE COLUMN,

Ch.mell" IlI'U 1.\' RI

O1<meIII, 111'11./1 r RI

!RI

10 CMneI Sid I~lllia! mRI

10 Chcmel SI" ZU'U! (l~ RI

01<meI1" 114'0'3.10 r RI

i Ch.melll< 111'1l.0'l1llr RI

~ to """* Sid 181'23! ~2'! RI

. O1<meIII, 1O\.lO I~ RI
1-

~ O1<meIII, 11t'OtIS r RI

j 10 ChcmeI SI" 11I108~ }('! Rt

o O\n"leISI" II3·.,! n'! RI 82\
oo
~ ~IF==""'''''''''''''-''''''=''''*''''''$'''''''''!'''''''''-*-=~=''$=''''''-'"'
9~11a--"""""
cql~~
Uji:
0

""o
>-w
crt
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RANGE NO. I 2 3 4 S 6 1 B 9 10 1\ 12
FILL > I 3 S B 1\ IS 20 2S 30 ~o SS 10

95%

_OF_

PRELlI,IINARY
N07 FOR

CONSTRUCTION

REMARKS

202-C10051B

BASELINE ROAD

Jet B2S to Jet B26

ROADWAY DESIGN SERVICES

NEW PIPE SUI,I),URY SHEE7

ARIZONA OEPARYUEHT ~ TRANSPQAUTlQH
1M1UNOO.I.l TRlHSPCflUllON l)IVlSI()I

4/0)

(/03

0111
4/0'

7B2 202

....
s.

~ _1..t-_ .... tII

StItlIt)'Cor&uIt.YltJoc.

-"

~...
",CO"

....

END TREA TMENT

"'9"

cSP - CORRUCUEO STEEL PIPE
CAP - CORRUCUEO AlUlr,llNUU PIPE
Rep • REINFORCED CONCRETE PIPE
NRCP • NON-REINfORCED CONCRETE PIPE
NRCIPCP - NON-REINFORCED CAST-1M-PlACE CONCRETE PIPE
CHOPEPP - CORRUGATED HIGH OEN$T1Y POt,.YETHYLENE PlASTIC PIPE

Otl 012

C-IS.1S

.'

HOTEl
PIPE OPTIONS SELECTED ARE THOSE
AEOUIR£O TO UEET M1Nl"'llU
SERVICE LIFE.
SHADEO PIPE OPTION FIELDS
ARE NOT ALLOWABLE At l(RNA YES.

(;l PIPE CORRUGA TlON
A 2¥.xY 0 6x2

B I 3xl I E I ;';.1

C I 9x2Y. I 9x2Y.

S06

732

HOTEl
rOA PIPE elA.V(RT PLACEMENT
SEE SUNDARO QAUING C·13.IS

24

3682S

823

FILL HEIGHT RANGE TABLE IFt.J

HEIGHT IFt.1 ~ 3 S B 1\ IS 20 25 3D 40 SS 70 90
Q SHOUlO rInD CONQITIO/'fS ViltT JROU ')IE JUNCE tHOle. tEO, CONUCT OES1~

JOlt iII[·[.....LUa TlOH OF PIPE O£SICH REOU1F1Et,I[fIUS.

NOTE,
THE ZEROS IN PARENTHESIS 10. 0.0 .. 0.001 IN
THE HEAOING OF" 50"'[ Of THE COllJt,lNS ARE THE
RECOUUEJ-IJ[O PRtCISION Of THE VALUE TO BE
(NTERED IN THE CotlJt,lN.

I, CM'flOi II. 11I'6l'l'l liS RI

Ch«nO \1. lIN!! II.I'! RI

R1bl;o'..CM'flOi....;;,;;II".,.Il.""I..'.l'Jo;.;lI..5..'Ro;l=~=~==*"==""'....=""'="*===~!If

! En,I R~ II. JO'2I.SlllJr RI



REMARKS

See OWQ 0-4.15, 0-4.16

See Ow 0-4.11. 0-4.18

REINFORCED CONC 80X CULVERT
AND 80X CULVERT EXTENSION

SUMMARY SHEET

879

10
1783 663
3459 1273

2689 1048
1386 528
1303 520

202l SANTAN FWY, ELLIOT ROAD - BASELINE ROAD

299
570

..;.. Construotlon t Loo~lng Ahead

Cl STRUCTURES SECTION STAIlOARD DRAmos
JUNE. 19'92 <PUBLICATION MO. )1~OO21

CENCUSH EOlrtOf'O

() TOTALS SHOWN FOR THE BOX CUI.VERT INCLUOE THE
. aUANTtllES FOR HEJ,DWALLS, C1JRBS. CUT-OFF WAlLS

ANa LAPS AT CONSTRUCTION JOINTS. OUANTITIES FOR
WUofGSnRANSlTlaN .AlLS ARE IrIUSURED SEPERATELY.

X 8.02.30 left
RIQht

X 8.02.30 left
ht

left
RI ht

Left
RI ht

left
RI ht

Left
t

Left
RI ht

Left
RI ht

Left
RIQht

HOTEl I.

THE ZEROS IN PARENTHESIS 10. 0.0 • 0.001 IN
. THE ~INO OF sOl.lE OF llfE COLt..IJ,lNS ARE THE

RECOIrlMENOED PREClSION OF M VALUE TO BE
OOEREO IN THE COllMl.

125+12.50 ELLIOT RD

177+89.93 OUADAlUPE RO

X 3 8 7 221

X 3 B 22

NOTEI
FOR STRUCTlJlAL EXCAVATION. STRUCME
8ACKFlLL PlACEualT AND Jr.EASlRMEHT.
SEE STANOARD ORAWlNC B-19,5O

Stc5tlon:
Existing,

St~t'ont

Exl.tlnQ'

oo
o
~
V'la Statlonl

S ~1~EX~I~s~t~ln~g~,""'''''''''"''''''''''''''''''__''''' '''''''''''''''''''''''''' '''''''''' 1•••••• <
~i
<3"
>-w
a::

TRACS NO. H 5915 OIC 202-C(00051B _OF_
:\20U020\c..dd\Sttvnur..\h tl56S01.IIl,"

"'"tt" By: so O402VlOOJ OI:42:st AM
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GENERAL NOTES
I. Tile topographic InforlTldtlon s!>oNn on these plans concerning

existing fedlures Is nol represenled /0 be accurale. Do nol
scale these features for delermlnlng Ihelr loc~l/on In Ihe
field or /0 locale reH conslrucl/on /lems. Tile tnformal/on
on lllese drawings concerning Ille Iype. size and local/on of
ul/tll/es hes been s!>oNn based on llle besl,lnforlTldl/on avalfable.
Tile Conlraclor shelf be responsible for Ille determination of
exact loc~l/on of alf exlsl/ng ull//ly f~clflfles prior to
conslruetlon. II Is Ille Contraclor' s responslblf/ly 10 protecl
alf extsl/ng utilities. In place. unless otherwise' noled or
specified.

Tile Con/raclor shelf contacl Blue Stake a minimum
of two (2) workIng days prIor 10 starl of dlW'ng 10 locale
and fla9 all under9round ull/llles. II shell furlller be Ille
Contr~clor' s responslblf/ly 10 conlacl Blue SMke In sufflc/enl
I/me 10 allow fla991ng 10 be camplflled so a5 nol /0 Impede COflSlruel/on.

Tile Contractor shell be responslblfl to brace and supporl all
extstlng ulllltles during construel/on w/lh e/lller permanent
pipe supports or lemporary pipe supporls In accordance w/lh
SId. C-22.20. SIJee/5 I-J. PIPfJ sutJPOf/s shell not be a pey /lem.

Llm/ts of 9rMIng ~re Indlcaled by lop of cuI slopes and loe of
fill slopes except wllere proposed conlours are s!>oNn.

C~sl-In-place non-reinforced concrele pipe shetl nol be used
for pipe dIameters les5 lhen JO Inches nor shell /I be used for
culverl5 or non-Irench condlllom, _

Dimensions shell nol be scaled fr'om Ille drawings.

The Conlraclor shell retroVe all 51ruelures and obslruetlons
w/lhln Ille proJecl rI9h1-of-way ~nd lemporary conslruetlon
easements. unless specified olherwlsfl.

Concrele tined chennel exposed surfaces shetl be finished w/lh
skaleboardlrol/erbladlng surfacfl Irealmenl. excepl for verI/cat walls.

Waler ccurses thet ~ve been determined as Jurlsdlcl/onat Waters
of Ille Un/led States. by the U.S. Army Corps of ,f.,nglneers. shell not be
blocked or Impeded before. during or affer conslruetlon. Temporary ,
by-pess facl/llles /TIdY' need to be conslrueled.

For eroslQll control. refer to Ille Erosion Control Plans. SerIes "E"
Drawings.

Calch basins w/lh JO' connecting pipes shell have an 8' concrete wall '
thickness.
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202 124+3B.65 25.5' Rt 24 1384.00
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104 125+69.29 t 30 1380.89
203 125+7B.59 25.5' Rt 24 1384.00
407 111+29.21 25.5' Rt 24 1401. 90
802 178+30, 13 25,"5' Rt 2-30 1401. 99
410 178+62.44 25.5' Rt 24 1402.41
"04 '3'+~'. 01 8 9" Rt '4 4'0.0'
Exst 233"+60.60 30 1421. 40~

PIPE PENETRATION AT CONCRETE WALL OR BOX CULVERTS

2 - "7

2 - °4

Note:
Seet Oetall 011
For Re I n'f. Around
Pipe Openlnga

2 - "7 Pipe
To Extend 2' -0'
Beyond Pipe Open I ng

Obi Up hh, aa
B9X Rei nforo Ing •
Eaoh Side of Pipe
Opening Serl e~

SOl!!! 61 3' = l'

I

-J
ELEVATION VIEW

TYPICAL MULTI PIPE PENETRATION

PIPE PENETRATION AT CONCRETE WALL OR BOX CULVERTS
NTS



CDDETAIL

Handra I I Post

6'

See Deta I I ffi
ELEVATION

42' HIGH PIPE HANDRAIL

Vertical Posts Vertical Posts
8' -0' MaxImum C to C 8' -0' t.laxlmum C to C

Post and Ra I Is Cope Ends Prior

'"2' Standard Steel To Weldlno ,
PI pe, I Typ) :. 0.

'"....
Grind Smooth (Typ)

'"::0 ,
Grind , ;.,

:..

..;D..::E:...:T;.A~I~L7-:--:-""'-:=-=--4fT'\ 4. 15, 4. 16, 4. 17, 4. 18,
Scale: Y2' =1' -0' ~

RAIL SPLICE

-This Side
Only

B--..,.,...-< _

8'

RAIL DETAIL

2 ' Std. Stee I
Pipe (2%' O.D.l

EXPANSION SLEEVE

2' Std. Steel
Pipe (2¥o')

4.19, 4.20

J~
2' -0'

-5 • 12'
-5 • 12'

-5 • 12'
8'oon

I'

rt:
2' CI

X
'0

:::l!

Headwal I quantIties are
Included In the RCB
cu Ivert.

DETAIL 013

_Of_

PREL I" INARY

95%
HANDRAIL DETAIL

ROADWAT DESIGN SEaVICES

202L SANTAN FWY, ELLIOT ROAD - 8ASELINE ROAD

TRACS NO. H 5915 OIC 202-CC0005IB

REVIEW
NOT FOR

~~".~"-"L_------ __--lg~N~~~g~6:~~
0.0110. 0-5.10

~
1. Pipe HandraIl shal I be continuous between wal I

ends and expansion Joints and discontinuous
throuoh expansion Joints.

2. All miscellaneous steel shall be ASTt.l A-36.

3. AI I pipe shal I be ASTt.l A-53 Grade B.

4. AI I oalvanlzelng to be In accordanoe with
ASTt.l A-123. AI I QalvanlzlnQ that has been
damaosd In handllno. transportlno or weldlno
shal I be repaired by the applIcation of paste
compound of an approved zinc solder and flux.

11:\00202 Id INd_ 02.11811
lito"" Iy: sa 040»001 ot:"':!04 .A.M
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PART I - To be completed by the Landscape Architect Or DeslQn EnQlneer PART 2 - To be completed by ADOT & CONTRACTOR I 9 I WI. I 202-ClOO5I8 I I I I

I 2011 ~A Oll I
•• I. PROJECT DESCRIPTION V. MEASURES TO CONTROL EROSION I. SCHEDULE OF MAJOR ACTIVITIES B. Spill Response:

A. Owne~ N~me and Address:
AND SEDIMENT In the event of dny occldent,,1 splU of chemlCdls

A•. Project Schedule: . or h~z~rdous mdterl~ls. contdct the ADOT

Arlzon~ Dep~rtment of Trdnsportotlon A. Permdnent Erosion dnd Sediment Controls:
St~rt Ddte:

HOZdrdous Mdterlols Specldllst ot AOOT's Heolth
IRe fer to Project PI~ns SWPPP Site Pldn dnd Sdfety Section (Ph.• 16021712-7744 or

! 205 South 17th Avenue
~nd Speclflcdtlons) PdQer • 16021223-8323). If ~ reportdble Qu~ntltyPhoenix. Arlzon~ 85007-3213 End D~te:~ Crown Ditch/Dike Is dlsch~rQed In the storm w~ter. ADOT sh~1I

B. Project TRACS Number: H 5915 OIC Rock Protection B. Construction SeQuenclnQ
contdct the Notlon,,1 Response Center and
document the spill to the EPA. ADOT's HdZdrdous

Project Loc~tlon: SonTon Fwy 180sellne Rd. to Enlot Rd.1 Rock Riprdp Chtlnnel Llnln9 Schedule: Mdterldls $pecl"l1sf sholl provide Instructions.C. IAtt~ch Additlon~1 Sheets)Sediment B~sln
City: Mes~ Countyl MdriCOPd Embdnkment Curb Construction Activity Y. POLLUTION PREVENTION PLAN CERTIFICATION
L~tltude, 33' 21' 50' LonQltude: III' 38' 30' Splllw~ys ~nd Downdr~lns

j MlnlbenchlnQ A. I cer"tlfy under pen~lty of l~w that , h~ve

D. Project Description: The proposed S~nt"n Fwy Is Others Describe: per"sondlly examined and am familiar wIth thei
15 two dlr"ect'ori~1 Fr"eewoy with dccess rdmps

InformMlon submitted In this ~ppllcdtlon dnd all

locoted dt Elliot Rd.. GUddolupe Rd.. dnd Bdsellne Rd. B. Temporl5ry Erosion (~md Sediment Controls: +~~~~h~:;;;n~nl~:~~:'t~I~S~~s~~n~rbl~n~~~yof

The pro lect Includes the deslon of the fwy mainline IRefer to the FollowlnQ SWPPP Site PI~n obtaining the Informdtlon cont"Ined In the
~nd Speclflc~tlonsl application. 1 believe thot the Informotlon Is

ond crossro"d Impr"ovement s at Elliot Rd.. Guodalupe true. accurate and complete. I am dWdre th"t
there dr"e sli;lnlflcant pendltles for submlttlno

t Rd.. ~nd 8~sellone Rd. A concrete lined chdnnel Erosion Control Mat tln{Js fdlse Information, Including the posslblllty of

• Is proposed alona the sdstern sIde of the roadway, Tempardr)' Diversion Dikes fine c5nd Imprisonment.

I The proposed ch"nnel will serve to dr"ln the freewa)'
Check Ddms
Rock Inlet/Outlet Protection B. AOOT Resident EnQlneer

and dS " reglondl drdlnaQe facility. X S~nd BdQS II. INVENTORY OF POLLUTANTS \ Siondture:

Slit Fence Date:

II. HYDROLOGIC INFORMATION X Sediment LOQs A. The materldls or substances checked Namel

X Others Describes Strew Watts!s below ore expected to be onslte durlnQ Title:

~
construction: ADOT District:

A. Project Size.• _Concrete _Asph~lt

~ LenQth IMI.) 3.27 _P~lnts _Fertilizer C. MUNICIPALITY IFor locol Government ProJectl
VI. MAINTENANCE AND INSPECTIONS _).Ierblcldes _Wood SIQn~ture:

Are~ lAc.) 152.2
_Fuel _0" DMe;

B. Are~ to be Gr~ded IAc.1: 125.7 A. Frequenc)' of Inspections: _Otners. LTst: Nc5me:

~ ...x- Monthly ~nd within 24 hours c5fter a Title.
C. Runoff Coefficient: rainfall of 0.5 In. Or" more Munlclpollty:'

ExlstlnQ 0.70 (~rec5s wltn less than 20' or III. POLLUTION CONTROL MEASURES
VI. OTHER REQUIREMENTSmore mean lInnual raInfall).

Developed 0.95 A. Other Best ~dncHJement Pr"dctlces:
~

__ Weekly and within 24 hours after a A. A cop)' of the Genel'"al Pel'"mlt Is attached .In
D. RecelvlnQ Water(sh Edst ~dr""lcOPd F'oodw~y (EMF) r~Infall of 0.5 In. or more occordonee te> P~rt IV. Section D. Subp~rt Ilh)

~ (areas with 20", mean cm"udl _Solid Woste Mdn~Qement of the NPDES Gener~1 Permit for Storm W~ter
rainfall). _EquIpment ~alntenance Procedures 01sct;l~rQes From Construction Activities.

NOTE: RAINF ALL GAUGE TO BE KEPT ON- _Oeslonated Washout Areas 8. A cop)' of the paQe from the environmental
SITE TO DETERMINE DEPTH OF RAINFALL _Stt!Jblllzed Construction Entr~nce cledrdnce for the project that discusses

III. PRESERVATION OF EXISTING VEGETATION _Protected Chemical and Mdterlal endangered or thr"edtened species Is attached
B. Inspection Procedure: Storaoe Area

In dccordance to Part IV. Section 0, Subpdrt 1m
A. In accordance with the specifications. of the NPDES Cener~1 Permit for Storm W~ter

I exlstlnQ lIeoetdtlon will be preserved. ADOT's NPDES Inspection checklist will be _Other. Describe: Olschdr"Qes Fr"om Construction Activities.
ClearlnQ limits Shdl1 be confined to areas completed by the ADOT resident enQlneer,• th~t r:eQulre QrddlnQ. ExlstlnQ vegetation or his representative. c5nd will be kept on C. Note. whether"" listed enddnQered or thredtened
out side the boundaries of the cleared file. If r6Pdlr"s dr-e necessary, they shdll species. or- critIcal hablt"t, are found In proximity
area sholl be protected from damdoe b)' be Inltl~ted within 24 hours of the to the constructln actIvity and whether such
construction activities. Existing trees within Inspection report. IV, SPILL PREVENTION AND RESPONSE spectes may be affected by the dPpllcant's storm
the area to be cleared shall be preserved wdter" dlscharQes or storm wc5ter"" dlscharge·relat~d
dnd protected, wherever possIble. VII. CERTIFICATION OF COMPLIANCE WITH A. Solll Prevention:

octlvltles.

t IV. SOIL STABILIZATION MEASURES FEDERAL. STATE AND LOCAL The procedures outlined In the Best
REGULA TlONS ManaQement Practices listed under• A. All disturbed soli, which will not be paved.

i
Pollution Control Medsures will be

rlprapped or otherwise covered to prevent A. This Storm W~ter Pollution Pldn hos been followed to prevent dnd cont ~ln
erosion. will be reveQetated "nd/or Idndscaped

prep~red In ~ccordMce with ADOT's EROSION spills of hdZc:lrdous materlat. These
In accordance with the project pldns dnd AND POLLUTION CONTROL MANUAL FOR HIGHWAY preventative action Include SMP's ... '" !Rlzat... D(PARHI£.HT " TRAHSf(lRTUIOH
speclflcdtlons. on equipment maintenance and oroper InD 4/0] 1H1[R\IOOAl 1It1.HSPOUAIDlIXYIStlJ' 95%DESIGN AND CONSTRUCTION. published by ADOT.

handllnQ. storaQe and dlspos~1 of 10'" 4/0] ROADWAY DESIGN SERVICES
B. ScheduHnQ of the reveQatation effort Cdn be HIQhw~ys Division. IJune 1995)

chemlcdls and materials. All "00 . "0] SWPPP PRELI~INARY

found on PART 2 of this sheet under SCHEDULE manufactur""er"'s recommendations for
~ ~,_. -~..

GENERAL NOTES NOT FORJL No other Feder~I•. State or ,Local -~--
~ OF MAJOR ACTIVITIES. uSdQe, clean·up and dIsposal shall

--.,- CONSTRUCTIONReQuldtlons Apply. SUrhyConsultns ...

i b.e followed.
_..

I'··~NTAN FWY. ELLIOT202L ROAD 8ASELINE ROAD O_C;tIO,[·I.1

TRACS NO. H 5915 OIC I I 202-C10051B _OF_
"'''''''l''''IQIQ,j ql \lbll nu9'""o.. el ......":l.,I:lS........ 1,09'"



Dlrecllon Of Flow

SEDIMENT LOG AND
01 TCH I CHANNEL

SECTIONAL ELEVATION
( N. T. S•• Typ.>

Sedlmenl Log
I
B

I
B

NOTES
Sediment 1005 Shdll be 10cMed dS Indlcdted In pldns or dS directed by
the Enoineer. They shdll be selected. instdlled. dnd mdlntdlned with
mdnufdcturers' speclflcdtlons dnd oood enQlneerlno prdctlces.

LdY sediment 10Q dcross prepdred chdnnel. Trenchlno or burldl of Sediment
Loos Is not required. The Intlmdte contdct between the bottom of the 100
dnd the oround Is mdnddtory. The laos shdll be Instdlled In the sWdle or
chdnnel bottom dnd shdll continue up the side slopes 2' "bove the hlOh
flow line. dll perpendlculd~ to the flow of wdter.

Stdke with I' X I' x 46' min. hdrdwood stdkes on 2 feet centers, The
stdke Shdll be pldced throuoh the downstredm side only 2'
Into the 100. It Is only necessdry for the stdkes to ordb one or two
Inches of the nettlno. Do not drive the stdkes throuoh the center
of the 100. The stdkes must be driven Into the oround 24'. Center
stdkes Shdll be pldced In dn 'X' Pdt tern.

Mdke sure no OdPS exist between the 5011 dnd the sediment 1005,
Repdlr dny rills or Qullles promptly. In rock conditions the EnoIneer
will eVdludte the pldcement of sediment 1005.

SI"e tTyp.)

'nl/"",'e Conlecl Between
Tfle Bollom Of Tfle
Sedlmenl L And Tfle Ground

High F/<M LIne

95%

owe 1'10. [-1.1

EROSION CONTROL DETAILS

Oil{ ARlZOH4 OEPARTt./EHT ($ TRANSPORTUIOH
VOl IM'(R\IOOlL'R~UII0ll0lV1SI()f
(/0) ROADWAY OESIGN SERVICES
(/03

DETAIL E1
SEDEMENT LOG

....

202L

TRACS NO.

.""
PREL I~INARY

NOT FOR

\-'i;;;r=:=rii';;;;:-----''------------j CONSTRUCTION

Siorm Dr.ln Inlel

___ Flow

5"",11 (2' • 4') wedge of soil
10 be buill eg"fl$1 upslroom
sId. of sedlmenl log 10
prerenl undermining.

----Fiow

). X ,. X 46' Herdwood slekes

, .. \ . gn

DurIng Conslructlon

SEDIMENT LOG STORM DRAIN PROTECTION
SECTIONAL VIEW B-B ( N. T. S.. Typ.)

gn "Olnogeq'

One sl.k. 10 be pieced
., bull JoInl so Iflel sl.'e
goes Ihrough mesh lube

7~ b:~ :;::,,:;%?c~,r

NOTES
Sediment 100 dnd stdkes to be removed
once construction dctlvltles dre complete.
Contrdctor to dispose of sediment 1005
dnd dispose of trdpped sediment mdterldl dnd
to fill shdllow trench credted by sediment 10Q.

Flow

SECTION A-A
N. T. S.. Typ,>

TYPICAL OVERLAP
( N. T. S.. Typ.>

Typlcdl Overldp dpplles to the
sltudtlon where ditch /chdnnel
Is wider thdn the lenoth of one
Sediment LoO.

Flow

Inll"""e Con/lIC/ Be/ween
Tfle Bollom Of Tfle Sedlmenl
Log And The Ground

I' X I' x 46' Herdwood SI"e



.. .. - - -

Locdte Sediment Wdttles As Indlcdted On Pldns
0... As DI...ected By The Enolnee.... SPdce T...enches
Acco... dlno To The Followlno Schedule.

NOTES
Sediment Wdttles To Be Instdlled As Slopes
A... e Const ...ucted To G... dde 0... As DI ... ected
By The Enolnee ... , They Shdll Be Selected,
Instdlled. And Malntdlned With Mdnufdctu... e ... s·
SpeclflCdtlons And Good Enolnee... lno P... dctlces.

T... enches To Be Const ...ucted Alono Contou....
Pd... dllel To ,The Ho... lzon. T... ench Depth To
Be 1/3 The Thickness Of The Sediment Wdttle,
Pldce Excdvdted Mdte ... ldl On Downhill Side Of
T... ench.

Spdclno Inte",vdls
. IS'-O'

ZO'-O'
3S'-0'
4S'-0'
SS'-O'
GS'-O'

Slope Rdtlo
hi
ZII
3.1
4.1
SII
G.l

CuI Or Fill Slope

Sedlmenl Wdllie 9'-18' Old,

I' X /" Sldke

Insldll Sedlmenl
Wdllles Al Conlour

Abul Wdllie Ends
TI hI. No G<l

Bdnd W/lh Bdllng WIre 10' -0' O.C..
2' -0' From Wdllle Ends. T Cdl

i

95%

_OF_
owe NO. E-I.)

EROSION CONTROL DETAILS

4/0 ROADWAY DESION SERVICE.!
4103

lWl OUE ARllON'" [)(PARTUENT ~ TRANSPORT ATlON
4'0 IMT[RVOOAl IRlHSP(fl1AT1ON OIYISkJ4

~."
",cu. PRELIMINARY

NOT FOR

I-i;i;;r=:=;;;"=,-----'-------------j CONSTRUCTION

DETAIL E2
SEDIMENT WATTLE

Repdl ... Any Rills 0... Gullies P... omptly.

Sediment Wdttles To Be In Continuous Contdct
With T...ench Bottom And Sides.

Spdce Stdkes S'-O' O.C, t.ldX.. 1'-O'Mdx. At Wdttle
Ends. Typlcdl.

18' Did. Wdttles ReQul... e Two Excelslo... 0...
Two St... dW Blo,nkets Rolled.

Stdkes To Penet... dte Undlstu...bed Soli Of T... ench
Bottom IZ' Minimum. Stdke To Be Exposed 3'
t.llnlmum Above Top Of Wdttle.

... t • 9"9" euneg_

Om/I Bollom Sedlmenl Wdllles
Wilen Sedlmenl Conlrol Berm Is
Conslrueled Along Tile Toe of
Slope. Refer 10 Sedlmenl Conlrol
Berm Deld/l E5

SPlIC'ng Depends on
Slope Rdtlo--
See Generdl Noles

SECTION

SEDIMENT WATTLE
(N. T. S•• Typ,)

'$"0' ./
-1(,'>., /

0 5$"0,

/

-1(", rilllorCUI51

Toe Of 51

""';:;f7}.~~ EXCdYdled I./dlerldl To Be
Tdmpt!Xf Agdlnsl Downslredm
SIde Of Sedlmenl Log To
Prevenl UndermIning

'-0' Max, T plcal

SEDIMENT WATTLE LAYOUT
(N. T. S.. Typ.)

Abut Wattle Ends
T10ht. No Gaps

SEDIMENT WATTLE CONNECTION
(N. T. S•• Typ.)



5" - St,."w ."Ule
CO • Cee" Oem
Sf • Silt fence
Fl . FIber Loos
CF' - Cut l FIN T,.~nslt'on$

00 . DiversIon DIke" Slop. dr"rn

HOTU.
I. tn. 'leellllll"l' of •• (ro.'on Con,,.01 D 'c:•• ll.h03 -'bolt' ,,, lie SubJec.t

10 Cl'\4r'191 """1:11 W'1 be .dlu.teel by' ,Ield ["<lIon.....

1. ,,,. [rOllon/Stdltfl4.rl' Control O....k:•• 1I.tld Above ~ R...." .... '" I'Wc:,
Until ",."... Croo.nd I, StGtlel1Zld.

o ["0"01'1 Control 0\I"",'1t1,••1. b. 0.,,,,,,,,'n8cll>)'
tPloe n.1(! [!"'>(lIne..... WI.s,..,..",.." for 'l)'ftIen'
,II c. cll'.,.",tntld \Jt"Id ... lorc' ACCOUI"!t

Ci 1,1,,.1_ MeIQht of 12 Inen ..
0,,,,,..1'. Ullclfle""

•. sp • gn

REMARKS

ARIZONA. OEP.lRTUEHT OF TRANSPQRUTIOH

Rt1~~';. IR=~I~~~~~.. 95%
STORM WATER POLLUTION PRELIMINARY

PREVENTION PLAN NOT FOR
r.;;;r==;:;~;;;-__---,,-__~SU,,,M,,,M,,,A,,,R,,-Y-,S,,,H,,,E=-ET'-__----j CONSTRUCTION

• BASELINE ROAD DoG .... "'.1

202-C'00SIB _ OF_
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202-CI00S)8

ARIZONA OEPJ,RTU(HI ~ TRANSPORTATION
".
<flO)

4/0]

,,
"

.""
~I"

0"'"
J,,)"1~~'\. "=~'~E~':,~'" 95%

STORM WATER POLLUTION PRELIMINARYe ='.,=""__ ~.m PREVENTION PLAN NOT FOR

~S~:::;;"/f.""""'~~""~.:~.",,:,-"-__.....iL__-,S~U!!,M!!,M!!;AR~Y~S'."H~EEs.T!..-__-l CONSTRUCTION

BASELINE ROAO

'p .•.

a 1ot.1I'_ H,IQh' of 12 loch,., lk'll•••
ot"....... -olc;lfl,o.

o ["0,11)1'1 CO"I.,.01 OuentIU" .lI b. C.! .....,.,..d 0)'
.,.,. '1.1d Eno."..... Iot ..,. ....ent '01" P.~t
,lIlb. cl"",lfIln.cll;ld Fore. Aecoo..nt

2. The [rollon/S,dlIllWl' COl'l'rol OI..,lc•• Lt,t.l;l AbOYI $h4ll A-.In In 1"I.tc,
...... '" the 11f,,'" e:t'0!.I'Id I, St.",ud.

MOtU.
I. , .... fOl«:_t of .. ["oa'on (Of\trol Oe..,leu LIlt" ltKt". __ II, SI.b}eet

to~• .-cI w,,. b-. 'dllA••d by th. rteld f"9'onev.

CD • Ceck Com
SF - snt F."C.
n - fiber 1.0;.
CF • Cut 81 Fl~ Tronaltlons
00 - Diversion DIke & Slope dreliin

mJ - ~-;'::'o:°ln~'t=onIT:IJ - ""..--.nel to 0.',' SP'I•• '
for U~ ......... '100'\ O,t."
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STOR~ WATER POLLUTION PRELI~INARY

PREVENTION PLAN NOT FOR
hii;;r==;;~;;- ,--__",SU",~",~::A"-,R-,-Y-,S,,-H,,,-EE,,-T'--__---i CONS TRUCTION

gn.'

til "'d.',""""M.'~t of 12Inet'oe............
0',.,.,....... -Oleln,do

a [ro.'on COf1t,.oI Ou."..tltl....1. b4' O".,...I".d tl)'

t~ ntold {"'9'''''''', W,lts", ••un' for P')'ffII"t
..11M d.' ....IIII".dUl'\4... 'orC' .cc~t

HOl($,
I. ,,,. P\<tc~'" of '" ("0,101"1 Con'''01 o.vlces ll.hd .1)0 'lilt Be Su&JIClt

to ~. and 101 ..'1 bl .")v'hid 1>)' ,n.t n,1(J (!"'9lone .

1. ,,,. [ro.,on...S.d1.,....., Con',.-01 Ol... lcu, lI.tl" "1)0.. , Sh<!OII IIMldln In ~.
Llntll '''''I 8."., Groo..nd I, St<lt>4IIfzed.

Q SOotCino to ba O.t.,.~ by 'I'll rl~ EnqIn4o.....

o I'J.M:I_"" ot rb... loOt to bl O.,.,.lIOIntId by '''-0 r1'1<1 £1'QIn••r.

sw • Straw Wdttle
co - Ceck Dam
SF • Sltt Fence
FL • FIb.,. LOQ.
CF' - Cut &. fin TransitIons
DO • Olver-sian Dike" SIo08 draIn
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REMARKS

ZOZ-CIOOS'B _ OF_
BASELINE ROAD owe NO. (·1••

lRIZON.l OE:PARlUEHT \F TRANSPORTATION"."'0'
VO)

...
c

"...""
"'""'0"

Ro~1~~';."=~"~E~e~.. 95%
STORY WATER POLLUTION PREUYINARY

PREVENTION PLAN NOT FOR
\-:;;:;r..=::::;;;;;.=- -'-__--"-SU"'Y"'Y:::.A:::R-'-Y'-"S"'NE"'E'-T'--__-j CONSTRUCTION

Ip • 9"

~ WOII'''''''' Me'Oht 0' It~...........
oth.,. ... ',. to.cUI.do

o [To.1on C"",,.ol Oo.J,.."ItI•••• be O', .......,.eI by
',...'ll>lc$lr>q......... ~ ......_...,t 'Ot'"P0Y""'l""
..lItMl".I ...."'rn.d~'OI"c.Ac:cOV"lt

HOTU,
I. , .... ~e..,.."t of .. [ro.lon COft,"o' 0'...1c•• LI".., Abo.. , '" 8. $l.OJ.ct

to a..;Q' ..-.<f u.y be AdJu,thcl 11'/ t~ ,~ [ftqlon-....

1. 'I'l. ["o"on/hd'-n' Con.roo! O...lc•• lI.t.d lbo.. , ~ 1(-," In I't.c.
Un'" 1M .,. r,O!."d I, St~"Ucs.

SW • Str.,... W.,ttle
CO - tec", Od'"
SF • Slit rence
Fl • FIb." Loos
Cf • Cut .. FII Trdnal1'lons
DO • OIv&r"alon DIke &. Slope cY"In

---~- - -----------



5'11' • St,.llI., Wattl.
CD - Cock O"m
SF - Silt rence
Fl . FIber loOs
Cf - Cut &. Fl. T,."nsltlons
00 - Dly.ralon Dike &. SloO' dr-tlln

[IT] - ~·~::·O:o..:.,,~~
IT:!] -I'l.,....enc. to 0.,._ s,r,•• ,

'Of' SliPI' 1n"...t1Of1lHto"

HOl[S,
I. t .... l'1~lMIe<"lt of .. (rOllOO" Con,,.ol 0,,,1c:.. LIlt." Abo". 1111 III 5.ub/lc:t

to ~. end ""Y bl 'd!v"." t1, ,,,. FI.ld [no1on.....

2. , .... [ro.lon/~.I7\tIl.nt Control O.",le•• liite" "1Xl.... SI'I,,' 1Il.""1rl In I'l«1
Un'" tM ll¥. c.-0U"Id r. St<MlelluCL

o [1"0110f'! ContrOl Ov.... tltl•• Itl b<I D.t.....I~d by

,"ti "Ild (""::II......... W.d..,......,,' tOt' "'Y""-'
,II bl ClI, ...",ln," Un"'" 'orci Account

CiI "',u\lrvlll4<tlon'otll~ •• l"rq••

O'I'I'''''''''$OIc:lfl,4.

Ip . 9"

REMARKS

STORtJ WATER POLLUTION PRELltJlNARY
PREVENTION PLAN NOT FOR

,"",;;r-===;~;;;:- ...L__-,S",U"'tJ"'tJ",A,-,-RY-,---,S,,-H::E,,-ET'-__--j CONSTRUCTION

BASELINE ROAD '"' NO. ,.,••

202-CIOOSIB _ OF_



- --- -------------------------------- - - - - .. - ,-

SW • St,.."... W"ttt.
CO ~ Ceck Dam
SF - Slit renee
r.. - rlbe,. Looa
C" • Cut &. Fl. Tr4nal1'lons
00 - Diversion Olk. & Slooe dr"ln

[TI] -:::~;;:·o;O~~·t~onIT.:.!J _It.f ... ..-e. to 0"11_ ~.t
tOt' SIPfI' !rI,• .,.,non 0"••1

HOlts,
I. T"'e ~.c:""'ent of .. [rollGn COI"i'roi o.vlc:•• lIat,,, Abov••" f1, Subject

to C...~• ....., "'.)' ~ .l"fvtit.d b)' 'h. rleld [nQI_.....

1. thto [roalon/Stcr.",..." CoMroi 0e,,1e•• ll'ted Abo.... sn.- It_,," In ,",«:,
tJr'ltfl ,t'l. 8... r.r~ I, Sto'b""UiS,

o [1'"0,10" Control Qu...,t1tl 11 ~ De,.,.""'",,, by
thl n"", (1"01rot .... 1,1 "'..." '0'" Pd:t""..."

.Ill bl d""'IIl~d lhcS..- roo-cI Account

[;if \,1,..1_ W"QhI 0' 11 Inc:t'o...~..
0,,,... ,,1•• aQlclfrl<s'

q'

REMARKS

STORM WATER POLLUTION PRELIMINARYe ~.~.--~.. PREVENTION PLAN NOT FOR

f'......,iiii!:'-"='"...:;:;;~'"";_-----.JL...---=S"'U=M=M"'AR"-Y'-'S"'H~EE..T'---__j CONS TRUe liON

BASELINE ROAD owe NO. [·1.'

202-e(00518 _ OF_



REMARKS

2011. Wed SI, 1I19'1O to l19'lo60

2011. IIe<l Sid 1224.8T to J23O'10

2011. Wed St. l~I'&& 10 321&.9\

1011. Wed St, JI19''!O to J182.\o

1011. Wed Sid lI1l'62 10 J1OO'~

1011. IIe<l Sid mO./llo J118'11

2011. Ued Sid lm'80 to J18I'\O

S'fI' . Str<!lw ""ttl.
CO • Ceck 0"",
Sf . Slit r.nee
n . fltler Loos
CF - Cut &. F1_ TrMsltlor'lS
00 • DIversIon DIke l Slope dr-"In

tiEL -R,f''''roet 10 L'Oeond
en<:l '10' 0' Inll""'tlon

E-I -1l.f.,.~.tOI)"d.SP\•• t
tOf' swpp In,taldtlOl"i O.t •••

HOrn.
t. 1he Pl.K....nt of .,. [ro,lon COf"I,,.ol O...'e•• lilted Abo.., 1111 B. SutlJlct

to Ch4nq1 end 1101 M Aalu-ted 01 tn. , •..., [l"tQlon.....

1. 1P\e [ro.,on/S.dIItI .... ' Control O''''CI' LIlted "!)(lY' Sfl•• R-.,lrl In "dCI
Until tP'lI B.,... Ct'ou-dlt Statl..IUd.

a [rOilOf'! Cl)f'Itr'OI Ou4r'ItltI••• 11 I)e 0., .......'"." 07
,ne nald (no;ll". .... W." llI«lf '00- P'1"\""
.. AI ttl "U....""n.cl lind rorea IoecOUt'lt

CiI w".l_ ...tot'lt 0' 12 1ncI'I... U"II...
OU"".'" .oKI'ltd.

ARIZONA OEPARJU[HT ('$ TRA.NSPORTATION
11H(1MXl1.l lRAHSPOU.lI1OfrI Of'm1O'(

ROADWAY DESIGN SER,VICES

STORt.4 WATER POLLUTION
PREVENTION PLAN
SUt.4t.4ARY SHEET

BASELINE ROAD

202-ClOOSIB

95%
PRELlt.41NARY

NOT FOR
CONSTRUCTION

owe NO. [·2.1

_OF_
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~ E :~: ~~~ :~~) R~~~~~ lR~~~'~~R~~~ES 95%
iEI 0"''' CAD "Ol S ORM WATER POLUTION PRELIMINARY
~ PREVENTION PLAN NOT FOR
1:I St. 31.2·00 to St. 311.·00 CONSTRUCTION

~. owe; 1010. [.].!

_OF_
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~""

.... ". ARIZONA O£PARTUEHT Of TRANSPORTATION... "...... CC< 4103
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0("" C.. ./0]
ROADWA Y DESION SBR VICES 95%

~ ~.":::-__ \oiO'"
STORM WATER POLUTION PRELIMINARY

StMllq~::-_·I-
PREVENTION PLAN NOT roR

-"
St. 317&+00 to St. 3190+00 CONSTRUCTION

202L SANTAN rwy. ELLIOT ROAD .. BASELINE ROAD
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95%
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PRELI~INARY

NOT FOR
CONS TRUCTION

owe NO. (-l.S

--._~--._-

-------

ROADWAY DESIGN SERVICES
S OR~ WAT R POLUTION

PREVENTION PLAN
St. )218+00 to St. 3232+00

ARIZONA OEPARTUEHT ~ TRANSPORT ATlOIi
l"ERIlOOllIRll<SI'ORllIIOI<OIi111Ol
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4/0]
00]

4103

'SA
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::0 ColD 4/03 STORM WATER POLLUTION
- ='.=-:.-~.. PREVENTION PLAN
~""""-:--"- St~ 3260-00 to St~ 3274+00
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"lit CCS 4/0) ROADW A Y DESIGN S£R VICES
-4j----\-i------"""I~(.-l!l389.4 ~,O<OO "" "'" STORM WATER POLLUTION

: : X 139",. 4 ~ ~~~-~,~ PREVENTION PLAN

I '- I • _"'"""""'~ ELLIOT ROAOI " t • It I I III .-1"-:' 0/.... I
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STORI.l WAT":~ON SERVICE' 95%

PREVENTI0:~lA~T10N PRELlI.lINARY

202l SANTAN F_~_--!C~UIAAOAlUPE ROAD NOT FOR
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- - - _. - - - - - - - - - - - - - - -

S6e Nole 3

P6Vemenl SIruelur61
StlCl/on No. IA

P6vemenl SIruclur61
StlCl/on No, ZS6e Nol6 3

I
I,

P~nl SIruelur61
StlCl/on No, IA

20ZL
/Jed Csl

£

36' 36'

Z4' Z4'
V6rles

IZ' IZ' IZ' IZ' IZ' IZ' 8' 8' IZ' IZ' IZ' 0' 10 IZ'
20,1 Typ

S6e Nole 3

IZ'

P6Vemtml SIruelur61
StlCl/on No. IA

TYPICAL SECTION - MAINLINE
(WBI 20ZL /Jed Csl £ SI6 3/69-00.00 10 SI6 3183-79,98
IEBI 20ZL /J1Id Csl £ SI6 3/69+00.00 10 SI6 3186+44.03

Noles,

I. .S6e Dr6IM<)e PI6ns for Ollch Conlrol

2. S6e De16/1 J for ShOulder Tr6ns/l/ons 600 /Jedl6n P6Vlng
600 Gr/ldlng 61 EII/ol Ro/Id BrIdges

3. Conslruel EmMnkmenl 10 Top bf Subgr6de 600 Do Nol Conslruel
lhe P6vemtml StlCl/on or PI~ Topsoil from 20ZL /Jed Csl £ SI61/on
.3/69+00.00 10 SI61/on 3169+61.00 (BegIn Ard>or SI6bl

P~nl SIruelur61
StlCl/on No. IA

S6e Nole I

(WBf 20ZL /Jed Csl £ SI6 318Z+5O,OO 10 SI6 3183+79.98 (EBI 20ZL /Jed CsI £ SI6 3183+00.00 10 SI6 3186+44.03

Cone Curb & Gu1l6r. TyP6 B. C or C-I
SId C·05.10 & C-05.IZ IS6e P/6ns for TyP6 600 LOCdl/onJ

Ulldl6n ShOulder Trtl/llmenl (S6e De16/1 'A' I

_OF_

95%
PREllJ.lINARY

NOT FOR
CONSTRUCTION

ROADWAY DESIGN SERVICES
SIGN SHEET

202l
TYPICAL J.lAINLINE SECTIONS

ARIZONA DEP,lRTIJEHT ($ TRANSPORTATION
~1[_" TRlIMrlllllal_

DO"
410]
</,
4/0]

ccs

"'"

202l SANTAN FIlY. ELLIOT ROAD' 8ASEliNE ROAD

TRACS NO. H 5915 OIC 202-CIO0518
, • 'l"..

24' ThIck Topsoil PI61/ng

Cone H6/f B6rrl6r (S6e PI6ns for TyP6 & LOCdl/onl

UedlM C6bl6 B6rrl6r
($6e C6ble B6rrler PI6ns for LOC61/onsl



/loIs~ W~II

(See P/~ns for Loc~IIOflS) 36'

202L
lied Csl

f
36'

95%

_OF_
Olle NO. C-3.J

NoIs~ W~II

(See PI~ns for L0C411OflSI

...
<4/03

....

202l

TRACS NO.

PREll"'INARY
NOT FOR

hii;;i'-'=.::,:;;;;,;;;;-----''---'-'-'-'='-'''=='"--'===-j CONS TRUCTION

R~mp 'EO'
Cst
£

Y~rles

27.5' to 12

,
I
I

PlJVemenl Structur~1

Secllon No. IA

12'

, c. gn

12'

IEBI 202L l.Ied Cst £ SI~ 3186+44.03 10 SI~ 3187+63.24

I
1 .-1

I
I
I

: IEBI 202L lied Cst f St~ 3187+63.24 to St~ 3192+50.00,
I
I
I
I
I
I

'7.5'

PlJV~ment Struclur~1

Secllon No. 2

8'

P~Y""",nt Structur~1

Secllon No, IA

gn gen.c.y.

24'

•.

Cone H~1f ~rrler ISee Pldns for Type &. L0C4llonl

lIed/~n C~ble B~rrler

ISee C~ble ~rrler Pldns for Loc~IIOflSI

24' ThIck Topsoil P/~II"9

Cone Curb &. Gutter. Type B. C or C-I
Std C-05.10 &. C-05.12 1500 P/~ns for Type &0 L0C4llonl

lIedl4f> S!oolder Tre<Jlment ISee Det~1I 'A' I

24'

8'12'

TYPICAL SECTION - MAINLINE

f. See C""nnel SecllOflS on Dwg No. G-3.f8 for GrMI"9 l>etween
C""nneJ 4f>d Roedw~y. ~nd Or~/~ P/~ns for Corcrele LIned
C""nnel InformIJllon

IWBI 202L lied Cst f St~ 3183+79.98 to SI~ 3202+00.00
IEBI 202L lied Cst £ SI~ 3186+44.03 to St~ 3202+00.00

P~Y""",nt Structur~1

Secllon No.2

12'

PlJV""",nt Structur~1

Secllon No. fA

I
I
I
I
I,
I
I
I
I
I... _------,

I
I
I
I
I
I
I,
I

7.5"

Gore Are<J
Y~rles

13.5' to 25'

P~Y""",nt Structur~1

Secllon No. IA

I
I
I
I
I
IL ,

I
I
I
I
I
I
I
I

Vt)rles :
0' 10 32.5' :

R~mp 'EC'
Cst
f

R~mp 'EC'
Cst

f

PlJV""",nt Slructur~1

Secllon No. IA

P~Yement Structur~1

Secllon No.3

IWBI202L 1.It>d Csl £ SI~ 3183+79.98 to St~ 3185+54.70

IWBI202L 1It>d Cst f SI~ 3185+54.70 to St~ 3193+00.00



- - - - - - - - - - - - - - - - - - -
Noise WiJl(
(See PIMS for LOCiJl/onsl

202L
/,led CsI

£

Noise WiJlI
(See PliJns for LOCiJl/ons)

Noise WiJlI
(See PliJns for LOCiJflonsl

Noise WiJlI
(See PliJns for LOCiJflonsl

ZO' Roundl

2.S'

2.S'

ZO' Roundl

(EBI Z02L /,led CsI £ SliJ 32//+S9.70 10 SliJ 3212+99.91

PiJvemenl SlrucluriJl
Secflon No.3

(EBI Z02L /,led CsI £ SliJ 3206+00.00 10 SliJ 32//+S9.70

RiJmp 'GB'
CsI

£

II,S' 8',

12'

I
I
I

r-------- J

: RM1p 'GB'
I CsI
: £
, ViJrles ZO' Roundl
I ViJrles 8' 101-==---===-1
I 12' 10 32.S' 10'

12'

Gore Nee
ViJrles

13.5' to 2

I
I
I
I
I
I
I

I-------..J
I
I
I
I
I
I

'7.S'

12'8'

36'

24'

PiJvemenl SlrucluriJl
Secflon No. I

24'

36'

12'

TYPICAL SECTION - MAINLINE
IWBI Z02L /,led Csl £ SliJ 3Z02+oo.oo 10 SliJ 3212 +OS. 94
(EBI 202L /,led CsI £ SliJ 3202+00.00 10 SliJ 32/2+99.91

O.OZOitl
Typ

PiJVemenl SlrucluriJl
Secl/on No.2

12'

See ChiJnneJ Secflons on Dwg No. G· 3.18 for Gredlng belween
ChiJnne/ iJnd ROiJdwiJY. iJnd DriJlrJiJf}6 PliJns for Concrete LIned
ChiJMeI Inforf1)iJflon

!fQlli

I.

PiJvemenl StrUClurel
Secflon No. I

PiJvemenl SlrucluriJl
Secl/on No, I

I

I
I
I
I
I
I1 -,

I
I

ViJrles :
12' 10 27.S' I

il.s'

PiJvemenl SlrucluriJl
Secflon No. I

RiJmp 'GA'
CSt
£

ViJrles
See

PliJns

2.S'

2,S'

PiJvemenl SlrucluriJl
Secflon No.3

ZO' RoundIng

Noise WiJlI
(See PliJns for LOCiJflonsl

Noise WiJlI RiJmp 'GA'
(See PliJns for LOCiJflonsl CE'

ZO' Roundl ViJrles
1-==---==='" See

PliJns

20' Roondl

I
I
I
I
I

(WBI Z02L Med Csl £ SliJ 3206+00.00 10 SliJ 3210+86.76 :,
I
I
Il.. ,

, I
I

Gore Net! :
ViJrles I

8.5' 10 17' 7.S' :

(WBI Z02L /,led Csl £ SliJ 3210+86.76 10 SliJ 3212+0S',94
24' Thick Topsoil PliJflng

Cone HiJlf BiJrrler (See PliJns for Type & LOCiJflonl

/,IedliJn CiJble BiJrrler
(See CiJble BiJrrler PliJns for LOCiJl/onsl

95%

_OF_
o.e NO. G-J.4

PREUI,UNARY
NOT FOR

F-;ii'-'="'ii""'~---'-----'-"-'-'='-"'=="'-'''''''==---1 CONSTRUCTION

• . 9"..

Cone Curb &. Guller. Type B. C or C·I
SId C·OS.IO & C·OS.12 (See PliJns for Type iJnd LOCiJl/onl

/,IedliJn ShOUlder Tr/l/llmenl (See DeliJlI 'A' I

IT]

o



Z02L
lied Csi

£

36' (
See, Nole 3

36'

Pevemenl SIruclurel
Section No.2

Pevemenl Struclurel
Section No.2

Remp

See RelT'()
Typlcel Sec/OIlS

ZO' RWndlng

Pevemenl SIruclurel
Section No. I

12' 12'

24' I 24'

8' 12' 12'

ZO' Rwndlng

12'

I 4
See Remp
Typlcel Seclons

Pevement Structurel
Section No. I

See RelT'()
Typlcel Sec/OIlS

TYPICAL SECTION - MAINLINE
(WBI Z02L lied Cst £ Ste 3212+05.94 to ste 3224+60.00
IEBI Z02L lied Cst £ Ste 3212+99,91 to ste 3224+60.00

Notes,

I. See Z02L Profile Sheets for Superelevetlon Dlitgrem

2. See Delell K for SlWlder Trens/llons end IIedlen Pevlng
end Gredlng et Guedelupe Roed Bridge

3. See DrelMge Plens for Ditch Control

Pevement Structurel
Section No. I

12'12'

Pevoment Structuret
Section No.2

/ 24'

Z02L
lied Cst

£

(
See Note 3

36'

24'

36'

8'12'

Pevement sTructurel
Section No.2

12'

ZO' Rwndlng

Pevement Strucluret
Section No, I

24' Thick Topsoil Pletlng

Cone Heff BerrIer ISee Plens for Type & Locetlonl

IIedl4n Cebte BerrIer
ISee CeO/e Berrler Plens for Loeetlonsl

Cone Curb & Gulter, Type B. C or C-I
std C-05.10 & C-05,12 Isee Plens for Type end Loeetlon)

IIedl4n Shoulder Treetment ISee Detell 'A' I

Remp

TYPICAL SECTION - MAINLINE
Supereleveted Section

IWBI Z02L lied Cst £ Ste 3224+60,00 to Sle 3235+38.53
(EB) Z02L lied Cst £ Ste 3224+60,00 to Ste 3236+90.13

_OF_
o'll'e NO. (;-3.5

ARIZONA OEPARTYENT ~ TRANSPORTATION

Jt:l~~';. '~,=~lI~E~~~" 95%4/03
4/0]

''''4/0J

TRACS NO, H 5915 OIC 202-C(005IB

..........."'" ESIGN HEET PRELIMINARY
202l NOT FOR

r.;;ii'-'==r.m;;- L.-'-T-"YPC1�"'cA"'l'--"'M"'-A'"�N"'l'"IN"'E~S"'E"'C_'_T"'IO"'N"_S -1 CONSTRUC TlON

202l SANTAN FYfY. ElliOT ROAD - BASELINE ROAD

s e. gn9" ge".cIYI..



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

I
'!O
:~

!~

I
'!o

i~
:::.t:

95%

_OF_

PRELlt.lINARY
NOT FOR

CONSTRUCTION

i
Cone Lined Chdnnei 8<
lIelnlenerr;e Reed
ISee Note 3)

Nolse Well
lSee Plens for Locellons)

Nolse Wdll
ISee Pldns for LOCdllons)

Nolse Wdll
ISee Plens for LOCdl/ons)

ROADWAY DESlON SERVICES

DESIGN SH E
202L

TYPICAL t.lAINLINE SECTIONS

ARIZONA OEPARTWENT rs TRANSPORT l lION
~1[RIIOOIl lRlIl\>tllllllOll~VISkJt

'AI'4/0]
~/O]

4103

...

11.5'

cos
In"

IEB) 202L /,led Csl f Sle 3236+90,13 10 Sle 3237+8/.51

Pevemenl SIruclurel
Secllon No, 3

.fEB) 202L /,led CSI £ S/e 3237+8/.5/ 10 SId 3241+55,00
Remp 'GO'

CSI

f Verles
See

11.5' Plens

Verles
12' 10 27,S'

I
I
I
I

, I
r------.J
I,,
I
I

Pevemenl Struclurel
Secllon No, I

Pevemenl SIruclurel
Secl/on No, I

I
I
I,,
I
I

r-----..J,
I
I
I
I
I
'7.5'

12'

• . 9"

Pevemenl Slruclurel
SectIon No, 2

8' 12'

(
See Nole 2

36'

/ 24'

.'

fB Profile Grdde

Pevemenl SIruclurel
Secllon No, 2

8' 12'

Z02L
lied Csi

f

24" Thick Topsoil Plellng

Cone Helf Bdrrler ISee PleM for Type 8< LOCdllon}

/,IedlM Cdble Berrier
ISee Ceble BerrIer Plens for LOCdllons)

36'

8'

24'

8,/

Noles,

I. See 202L Profile Sheels for Superelevellon Olegrem
2. See Orelnege Pldns for' Ollch Conlrol
3" See Chdmel Secllons on [Mg No. G-3.18 for Gredlng

, belween Chdmel dnd Reedwey. end Orelne!)6 Plens
for Con:;rele Lined Chdnnei Informel/on ,

36'

,202L
lied CsI

f

TYPICAL SECTION - MAINLINE
IWB) 202L lied Csl £ Sle 3235+38,53 10 Sle 3250+00,00
IEB) Z02L lied Csl f S/e 3236+90,/3 to Sle 3246+25,00

"

r----------.J

TYPICAL SECTION -MAINLINE
IEB} 202L /,led CSI £ Sle 3246+25,00 10 S/e 3250+00,00

12'

Pevemenl Slruclurel
Secllon No, 2

12'

Pevemenl
SIruclurel
Secllon No,

I,
I

Pdvemenl Slruclurdl
Secl/on No, I

Rem(> 'Ge'
CsI
f

Pevemenl Slruclurel
Secllon No. /

12'

i ~

I
I
I
I
I
I

Vdrles :
0' 1032,5' I

Remp 'Ge',
, Csl

£

Verles
8' 10
10'

Pevemenl SIruclurel
Secllon No.3

2,5'

Iol Con:; Curb 8< Guller, Type B. C or C-I
L!.J SId C-OS,IO 8< C-OS.12 lSee Plens for Type end Locellonl

[}] /,Iedlen Shoulder Treelmenl (See Delell 'A')

ZO' ROUndIng

I
I
I
I
I

IWB) 202L /,led CsI f Sle 3236+85,11 10 Sle 3244+60,00 :
I
I
I
I
~-,

I
I

Gore Nee :
Verles I
, 10 257.5' :

IWBI Z02L /,led Csi f Sle 3235+38,53 10 Sle 3236+85,11

ZO' Rounding

Nolse Wdll
ISee Pldns for LOCdllons)

ZO' Rounding

Nolse Wdll
ISee PldnS for LOCdllons)

Nolse Wdll
ISee Plens for Locel/ons)



I,.,
:'

I~
:'"

95%

_OF_

Dln
4/0)
4/0'
4/0)

Noise Well
ISee Plens for L0C4l1onsl

Noise Well
ISee Plens for L0C4l1onsl

...

10'

~."
0<""

.s..

Pevemenf Sfruclurel
StJCllon No.3

Remp 'BB'
Csf

£

£B Csf E Sfe 263+71.60 10 Sle 265+39.01

Remp 'BB'
Csf

£ Verles
Verles 10' fa

0' fo 32.5' 12'

202L £B Csf £ Sfe 259+01.41 fo Sfe 263+71.60

_____________ 1
I

Pevemenf Slruclurel
Secllon No. IA

Gore Aree
Verles

13.5' fa 25'

202L
£B Csf

£

I
l------------J
I
I
I
I
I
I
I
I
I
I
I
I

'7.5'

12'

Pevemenf Slrucfurel
Secllon No.2

8'

Verles

t 9' gn

24' Thick Topsoil Plelln<;
PRELIMINARY

NOT FOR
Cone Helf BerrIer ISee P!ens for Type &0 Locellonl F.ii;;r==r.~;;-__~L---'-=""''-''=",,"'''-'''''''-'-'''=--iCONSTRUCTION

Uedlen Ceble BerrIer
(See Ceble BerrIer Plens for L0C4l1onsl

Verles

Typ

202L
Ued Csl

£

Verles

Pevemenf Slrucfurel
Secllon No. IA

Noles.

I. See 202L Profile Sheefs for SupereltJllellon Dlegrem 202L
2, See Drelnege Plens for Dlfch Conlrol
3. See Chennel Secl/ons on (MQ No. G-3.18 for Gredln<; between

Chenne! end Roedwey. end Orelnege Plens for Conerefe LIned
Chennel Informellon

Verles

TYPICAL SECTION MAINLINE
202L WB Sfe 250+00.00 fo Sfe 263+62.62
202L £B Sfe 250+00.00 fa Sfe 265+39.01

IL
1
!

202L
Ued Csf

£

12' 8'

Pevemenf Sfrucfurel
Secllon No.2

TYPICAL SECTION - MAINLINE
202L WB Sfe 256+00.00 fo Sle 263+62.62

Verles

Pevemenl Sfrucfurel
Secllon No.2

..

Pevemenf Slrucfurel
Secllon No. IA

Pevemenl
Sfrucfurel
Secllon No, IA

202L
WB Csf

£

Cone Curb &0 Gulfer, Type B. C or C-I
Sid C-05.10 &0 C-05.12 ISee Plens for Type &0 L0C4lfon)

Uedlen Shoulder Treelmenf ISee Delell 'A; I

OJ
CD

Verfes
12' fo 27.5'

Remp 'BA'
Csf Gore Aree

£ Verles
1/.5' 8.5' fa 17'

Pevemenl Sfruclurel
Seclion No. IA

I
I
I .
~------------------,

I
I
I
I
I
I
I
I
I
I

Pevemenf Sfrucfurel
Secllon No.3

Noise Well
ISee Plens for Locellonsl

Verles
12' 0' fa 12' 12'

Noise Well
ISee P!ens for L0C4l1onsl Remp' BA'

Csf

Verles £
See

Plens

202L WB Csf £ Sfe 258+89.24 fa Sfe 262+63.69

202L WB Csf E Sfe 262+63.69 fa Sfe 263+62,62



-- - - - - - - - - - - - - - - - - -
202L

WB Csi
£ Vorlos

202L
J.lod Csl

£
(

See Nole J

Vorlos

202L
£8 Csl

£

95%

_OF_
owe; NO. G-.'"

Noise Woll
IS.. Pions for Locof{OIlS)

RetolrJfIQ Woll
IS.. Pions for Locof{OIlS!

5.. Nole J
1/.5'

Noise Woll
IS.. Pions for Locol/ons!

Retol"'fIQ Woll
IS.. Pions for Locol/ons!

See Note J
1/.5'

...
4/0)

10'

...

12'

Romp 'N-W'
Cst
£

Romp 'N-W'
Csl
£

PRELIMINARY
NOT FOR

F-:;r.;=:=r,""';;-__-..JL....----'-'-'-'''''''-'''==''-'''''''==--lCONSTRUCTION

202L £B Sto 275+78.01 to Sto 277+18.65

i,
Po.emont Structurol

Socl/on No. IA

Pevemont Struclurol
Socl/on No. IA

Vorlos
O' to J4.5'

202L £B Sto 266+75./6 to 510 275+78.01

Po.omenl Structurol
Secl/on No. J

,
I----------------~
I
I
I,,,

12'

I,
I,,,
1
I,,

r------- J
I,,,,,
, 7.5'

8'

• • go

/ Vorlos

Po.emonl Slruclurol'
Socf(on No. IA

Po••mont Slructurol
Socl/on No.2

Vorlos

8'12'

TYPICAL SECTION - ~AINLINE

202L WB 510 26J+62.62 10 510 280+37,/4
202L £B 510 265+J9.01 to 510 277+18.65

Po.omonl Slructurol
Socl/on No, 2

..

24" Thick Tapsoll Plol/fIQ

Cone Ho" Borrler IS.. Pions for Type &0 Locol/on!

J.lodlon Coble Borrl.r
IS.. Coble Borrler PIons for LocoI/OIlS!

COtIC Curb & GUI/er. Type B. C or C-I
Std C-05.IO &0 C-05.12 IS.. Pions for Type ond Loeol/on}

Uodlon Slwlder Tr..tmont IS.. Detoll 'A'!

Notos.
I. 5.. 202L Profile Sheets for SupereJ..ol/on DI09rom
2. 5.. Detoll L for Slwlder TronslflOllS ond J.lodlon

Pevlng Ond GroolfIQ 01 the Bosellne Brldr;es
J. 5.. Drolnoge Pions for Ditch Conlrol

,
I
I,
1 -,,,

Vorlos
12' to 29.5'

12'

" ,
I
I,
L __ ,

I,
I
I
I,

Romp 'W-S'
Cst
£

Po.omonl Struclurol
Socl/on No. IA

202L WB 510 276+J7.40 10 510 280+37.14

202L WB 510 265+00.00 10 510 276+37.40

Noise Woll
IS.. Pions for LocoI/OIlS!

Relolnlng Woll
IS.. Pions for LocoI/OIlS)

Noise Woll
IS.. Pions for Loeol/OIlS)

Relolnlng Woll
IS.. Pions for Locol/OIlSI



R4mp 'N-W'

R4mp 'N-W'

v~rles
3.1 loI~x

v~rles
3.1 1oI4X

20' ROUndIng

20' RoundIng

12'

10'

202L £B SI~ 10 280'36.55 SI4 28/'20.00

12'12'

202L
£B CsI

£

P~vemenl Slruclur~1

Sec/lon No. IA

12'

£B Prof/l~

Gr4d~

P~emenl SIruclur41
Sec/lon No. IA

12'

79'

8'

202L
Med CsI

£

P4Vetn6nl SIruclur41
Sec/lon No.2

TYPICAL SECTION - MAINLINE
202L WB SI4 280'37.14 10 SI4 282'79.12
202L £B SI4 277'18.65 10 SI4 282'16.4/

P4vemenl SIruclur41
, 'Sec/lon No. IA

79'

0.020 'Iff'{
ITyp I\..

12' 12' 8'

P~emenl SIruclur41
Sec/lon No, 2

202L
WB CsI

£

Gore Are4
V4fles

8.5' 10 17'13.5'

i
I
I
I
I
IL _

I
I
I
I
I
I
1
1
I

7,5' :

RMlp 'W-S'
CsI
£

12'10'

P~vemenl SIruclur41
Sec/lon No.3

NoIs~ W411
(See PI4ns for LOClItlons)

202L WB CsI £ SI~ 280'37,14 10 SI4 281'41,96

Noles,
I. See 202L Profile Sheels for Superelev4/1on DI~r;r~m

2. See De14/1 /( for Shoulder Tr4nsfflons 4nd Medlen
P~vlng end Gredlng ~I lhe Besetlne BrIdges

Cone Curb & Cutler, Type B, C or C·I
SId C-05.10 & C-05.12 (See PI~ns for Type ~nd LocetlonJ

Medlen Shoulder Tr&/Jlmenl (See Del~/I 'A' J

24" Thick ToPSoil PI4tlng

Cone ,H41f B~rrler (See PI4ns for Type & LOC4tlon)

Medl4n C4ble B~rrler
(See C4bl4 &rrler PI4ns for LochtlonsJ

_OF_
owe NO. C·).,

202-C1005'8

ARIZONA OEPARTU(NT Of TRAHSP~TATl(Ji

R.;'1~~~ l=~lI~:~~~E' 95%4/0)

4/0]

.."
4/0)-..."

..."0<"" OESIGN SH E PRELIMINARY
202L NOT FOR

~~==;:;;"',,-__--l_...l.TY!.!P:fIC!<!A~L,-",-M!!!AI~N!:,L1~N,,-E..is,,,E,,-C!..T1!;<O!:!N~S-j CONS TRUenON

ROAD - 8ASELINE ROAD

S 10 9"9" g8l"l.Clvl.'



-- - - - - - - - - - - - - - - - - -
RdfTl~ 'EC'

Cst
£

R~~ 'EC'
Cst
£

Cone LIned C~nnel &
/,/~tnleM~ RMO
(See Nole 3)

V~rles

See P/~ns 10'

R~~ 'ED'
Cst

£

R~m~ 'EO'
Cst
£

14'
14'

V~rltJS

10' 26'-20'

Profile Grdde
P~vemMI Struclur~1

Section No, 3
PlJVemenl Slruclur~1

Secllon No, 3 Profile Grdde

Cone Curb & Guller, Type B, C or C-I
Slo C-05,10 & C-05,12 (See P/~ns for Type & Loc~tlon)

Shalloer 7rt>IJlmenl (See Del~/I 'A')

24" ThIck Topsoil P/~II"9

TYPICAL SECTION ELLIOT ROAD RAMP 'EC'
SI~ 0-65,07 10 SI~ 14+22,67

TYPICAL SECTION ELLIOT ROAD RAMP 'EA'
SI~ 32'71.54 10 Sle 33'42.07

95%

_OF_
0_0"'0, (;'],10

I~
!~

"..------~i
i

,an
UOl-

Noles,

I. Soe R~trVJ Profile Shoels for Su~elfN~lIon OTogrems

2. See Dr~/f1IJ9tJ P/~ns for Dllch ConTrol

3. See C~nneI Sections on Dtvg No. G-3.18 for Gr~ol"9
belween C~nnel MO RoerJw~y, ~nrJ Or~lf1IJ9tJ P/~ns for
ConereTe LIned C~nneI Infor~tlon

Cone LIned C~nnel &
/'/~TnleM~ RMO
TSee Note 3)

TRACS NO•

PRELIIoIINARY
NOT FOR

1-:;;;;!-':=::;;;~~~_..L_"-''--'''---'--'-'-'=~'''-'='''----1 CONSTRUCTION

10'

Profile Gr~de

R~mp 'EB'
Cst

£

14' 26'

TYPICAL SECTION ELLIOT ROAD RAMP 'ED'
SI~ 0'76.35 10 SI~ (6'41.10

.'

TYPICAL SECTION ELLIOT ROAD RAMP 'EB'
Sle 34+00.05 10 Sle 34+73.27

R~mp 'EA'
Csl

£

J4' 14'10'



:""
IQ:
:~

".-------~!

I

24' Thick Topsoil Plellng

Cone H~1f B~rrler

ISee P/~ns for Type &. L~lIon)

Cone Curb &. Gutler, Type B, C or C·I Std C-OS.IO
&. C·OS,12 (See PI~ns for Type &. Locellon)

S/Wlder TretJtment ISee Delell 'A')

I, See R~"" Profile Sheets for Supere/ev~lIon OI"9r~ms

2, Still Dr~/n<X)e P/~ns for DItch Control
3, Still ChiImel SectlOflS on (Mg No. G·3.18 for GrMlng between

ChiI~ end R~...~y, ~nd Dr~In<X)e PI~ns for Conerete LIned
ChiInne/ Informellon

Notes,

20'
Rounding

Verles
8'·26'

R~mp 'GB'
Cst
£

16'

P~ement Structur~1

Secl/on No, 3

2' I
ro~ ~ V ",0. "...

~<fu~
I

TYPICAL SECTION GUADALUPE ROAD RAMP 'GS'
Sle 5+60,21 10 Sle 17~41.4S

la'

Pevemenl Structur~1
Secl/on No, 3

I

I
.V~rles j

~~~/i

Profile Gr~e

Profile Gr~e

R~mp 'GA'
Cst
£

20' V~rles i
Rounding See PIMSj 14'

TYPICAL SECTION GUADALUPE ROAD RAMP 'GA'
St~ 4+87.09 to St~ 17+:J7.19

""I'v
0::

~!

R~mp 'ac'
Cst
£

_OF_
ate /<to. C·1.I1

,U,
4/03

....

Cone LIned ChiInne/
~nd IoIelnlene= Rd
IStIIl Note 3)

Profile GrMe

PeVetrllJflt Structurel
Secllon No.3

DESIGN SHEET PRELlIolINARY
GUADALUPE RD RAIolPS 'A', 'B', NOT FOR

f':ii'-'==;:;;o::r.:,..----'---"C'-·",a._'"-D'_T,-,Y"-P-,-,IC,-,,A,,,L~S""E,,-CT,-,I",ON",S'---l CONS TRUC liON

1/.5'

R~mp 'GO'
CsI
£

• • ~n

V~rles

14' See P/~ns

16'

9.... gen.etvt

10'

P~ement SIruclurel
Secllon No.3

..

2' I
2O~r i Profile GrMe

~qiJV
I

TYPICAL SECTION GUADALUPE ROAD RAMP 'GO'
SI~ 0+74.67 10 SI~ 14+29,56

P~ement Structur~1

Section No.3

16'

I 2'

l~
&J5~

I

Profile Gr~de

\
TYPICAL SECTION GUADALUPE ROAD RAMP 'GC'

St~ 0+63.03 to SI~ 12+38.27

Retelnlng &. Noise W~II

IS"" Plens for L~lIonl



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

la'

Remp 'BB'
Cst
£

14' 26'
2' ),lIn

11.5' ),lex

Profile Grede

See Nole 2ZO'
RoomIng

Pevemen/ S/ruc/ure/
Secllon No.3

2' ),lIn

r:-tj
4' I/.S· ),lex

4,1

~

Remp 'BA'
Cst

~ I-- Verles £
~I See Plens 14'

Re/e/nlng em Noise Well
/See Plens for LocellonsJ

TYPICAL SECTION BASELINE ROAD RAMP 'BA'
S/e J-80.ZO /0 S/e ZO-J/.ZO

TYPICAL SECTION BASELINE ROAD RAMP 'BB'
S/e 4-6S.96 /0 S/e 18-94.96

IT]
[I]
m
8]

Cone Curb & Guller. Type B. C or C-I SId C-OS.IO
& C-OS.12 (See Plens for Type & LocellonJ

Shoulder Tree/men/ (See De/ell 'A' J

24' ThIck Topsoil Plellng

Cone Helf Berrier
(See Plens for Type & LocellonJ

Noles,

I. See Retr(J Profile Sheets for Superelevellon Dlegrems

See Orelnege Plens for D/lch Con/rol

See CheMeI Sec/Ions on ONg No. G-3.18 for Gredlng
between Chennel em Roedwey. em Drelnege Plens .
for Conere/e LlntJd Chennel Informellon

_OF_

....

0'G"'0,(;-3.11

~l"..""
."'"

S GN SH PRELIMINARY
BASELINE RAMPS 'A' & 'B' NOT FOR

~i.T-'==r.~.-__-.JL--__-,T.l.YP,-,I""C",AL,-"S.=:EC"-T,-,IO",N,,S'--_-I CONSTRUCTION

• . gnq'

2.

3.



R~mp N-W
CsI

£

R~mp W-S
CsI
£

2'

l ~-,-IO"-.'-+--,1=-2'-1-_-,-1"-.6'--1f-"IO'--'-1
NoIs~ Wol/ 4.5
(See PIMS for Locotlon) I r

20'~
~~~~~J..J

P~vM>enl Slrucfurol
Section No.6

. 2'
12' 10' 71 r-=-

--'-''----+---''=-----t-''''-l I I~~~ W~I/
4.5' 1506 PIons for Locotlon)

vorlS"1

~I

TYPICAL SECTION RAMP W-S
Sfo 4+04.55 fo Sid 6+-f1.32

TYPICAL SECTION RAMP N-W
Sf~ 8+96.73 fo S/~ 15+32.84

Cone Curb &. Gull(Jf'. Type 8. C or C-I
SId C·05.10 &. C-05.12 ISee PI~ns for Type &. LOClItlon)

24' Thick Topsoil Pldtlf19

Cone H~1f 8~rr)(Jf'

ISee P/~ns for Type &. LOClItlon)

Noles,

I. See RMP Prof1l~ Sheels for Superell'N~tlon DJ~r~ms

_OF_202-CI0051B

....;".__:~' DE leN H PRELlI.4INARY
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17'
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See Note I
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Notes.
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o Cone Stdewelk 15' I ISee Plens (or Loeellonsl
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Topsoil Llm/ls

Noise Wdll
ISee Pldns for L=tlons}

12'
41dlntefll}rce

nROdd

22!L

Vdrles

24· ThIck Topsoil Pldtlng

Topsoil Llm/ls

IS8/! Note J)

IEBI Z02L 41ed Cst £ Std 3241'SO to Sid 3242'SO Slope A=3,1
IEB} Z02L 41ed Cst £ Std 3243.00 to SId 3249.60 " Slope A=4,1

Noise Wdll

rJ
'ROUndl

SI

See TYP/Cdl Sections b;;====§[ZO::':'~::::
for EB 41dlntlne dnd l'
Rdtnp Detdlls

Noise Wdll
ISee Pldns for Locdtlons}

Slope A=10,1
Slope A=6,1
Slope A=IO,I
Slope A=ZO,I
Slope A=IO,I
Slope A=6,1
Slope A=4,I
Slope A=6,1
Slope A=10ri
Slope A=IO,I
Slope A=6,1
Slope A=3r1

24· ThIck Topsoil Pldtlng

IEB} Z02L 41ed CsI £ Std 3/69'00 to Std 3/70'30
IEB} Z02L 41ed CsI £ Std 3/72'40 to Std 3/74'SO
IEB} Z02L 41ed Cst £ SId 3175'00 to Std 3/76'SO
IEB} Z02L 41ed Cst £ SId 3/77'00 to Sid 3/78'SO
IEBI Z02L 41ed Cst £ Std 3ZOI'00 10 Std 3204'SO
IEBI Z02L 41ed Cst £ Std 3Z05'00 to Sid 3208'00
IEBI Z02L 41ed Cst £ Std 3208'SO to Std 3218'00
IEB} Z02L 41ed Cst £ Std 3218'SO to Std 32ZO'SO
IEB} Z02L 41ed Cst £ Sid 3221'00 to SId 3223'00
IEB} Z02L 41ed Cst £ SId 3225'00 to Std 3229'SO
IEB} Z02L 41ed Cst £ Std 323o'00 to Sid 3232'SO
(EB) Z02L 41ed Cst £ Std 3233'00 to Std 324O'SO

D
O'ROUndl

See TyP/Cdl Sections b;;==§[ZO='I=~.:::::
for EB 41oln/I"" ond l'
Rdmp Detdlls

ISee Pldns for L=flons}

DlifO 101O. C",l'
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Noise Wdll
(See Pldns for L=flons)
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41dlntefldrce

ROdd
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I ~ I

24· ThIck TOpsoil Pldflng

DESIGN SHEET PRELIMINARY
GRADING NOT FOR

f:;;;~=:::;;;~;--__...L_T:...:Y.:...P:.:IC=AL::...:C=HA.:...N.:...N:::EL::...:S::cEC:..:T.:.:IO.:...N:::S-I CONSTRUCTION

IS8/! Nole JJ
IEB} Z02L 41ed CsI £ St. 3249'60 to Sid 325/'SO

Topsoil Llm/ls

(S8/! Note JJ

IEB) ZOZL 41ed Cst £ Std 3252'/7 to Sid 3257'00 Slope A=6,1
IEB) Z02L 41ed CsI £ Std 3257'SO to Std 3278.30 Slope A=3,1

ZO,I

24· ThIck Topsoil Pldtlng

..... gn

'j' U~" IVdrles

2'r SO,I
61\ ~-

See TyP/Cdl Seclions l-;;;;=c:::E-::::-<
for EB 41dl"'!ne dnd l'
RM'P Deldlls

gn geM.elvl•.

Noise Wdll
ISee Pldns for L=tlons}

Notes,

I. S8/! Drdlfld9" Pldns for Concr.te LIned Chdnnel ond
41dlntefldrce ROdd. Informdtlon

2. Gdps In SIdtlonlng RequIre Trdnslflon Slopes

Noise Wdll
ISee Pldns for L=tlons}

I 12'
41dlntefldrce

RoM

I 12'
41dlntefldrce

ROdd

Topsoil Llm/ls

Vdrles

Topsoil LImits

ZO' RoundIng Vdrles

IEB} 202L 41ed Cst £ SId 3182'00 to SId 3187' SO
IEB} Z02L 41ed Cst £ SId 3/92'00 to Std 3194'SO

10' or
11.5'

IEB} Z02L 41ed Cst £ SId 3/78'00 10 Std 3181'SO
IEB} 202L 41ed Cst £ Std 3188'00 to Std 3J9J'SO
IEB} Z02L 41ed Cst £ Std 3/95'00 to Std 32OO'SO

See TyP/Cdl Sections f==;§a:;;>~=~~~::::=~~~J"for EB 41dln/lne dfld 22!L 22!L
Rdmp Detd/ls

24· ThIck Topsoil Pldtlng

See TyplCdl Sections ~==~~ZO;::'I======SO='I=::iFSO='I==~for EB 41dln/lne dnd l'
Rdmp Deldlls

24· ThIck Topsoil Pldllng
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Santan Elliot Road· Baseline Road Storm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona .

-

Preliminary Static Head Calculation: Santan Storm Water Pump Station (Electric Submersible Motor)

FLOW (GPM) VELOCITY (FPS)
10 12 14 16 18 ...•

500 2 1 1 0.8 0.6
1000 2.8 2.1 1.6 1.3
2000 5.7 4.2 3.2 2.5
3000 4.8 3.8

The recommended design velocity should be In the range
of 6.0 to 12.0 fps.

Line-Size

Weir Crest Elevation 1O+09.9So Ft
1~.'5b

Low Level Pump Off Elevation 1359 Ft High Level Max Elevation
P~~O·ql
~Ft

a 0 a

Static Head (Zmin)

ERR

HP(req) 0

Pipe Number 2
o
o.
o
o
o
.. C·factor

120

~Ft

--s+ Ft·

49.';0
o

Pipe Number 1
2.85

12
1

0.25
114

Minor
HL ft

TDH (MAX)
TDH (MIN)

Total Headloss

Sum K
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft).

Pump Hydraulics
Flowrate(gpm) (cfs)

Static Head (Z max)
use

c:\wks_data\Santan_StormPumpSta.wb3
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Santan Elliot Road· Baseline Road Storm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona

2__3 'Vl)"~v ~. __ _-/~~ ...... _ '..
. ~,k$\ ~Q-:

A'PP' lYyM. ~~.

FLOW (GPM\ VELOCITY lFPS)
10 12 14 16 18

500 2 1 1 0.8 . 0.6
1000 2.8 2.1 1.6 1.3
2000 5.7 4.2 3.2 2.5
3000 4.8 3.8

Line Size

The recommended design velocity should be In the range
of 6.0 to 12.0 fps.

Preliminary Static Head Calculation: Santan Storm Water Pump Station (Electric Submersible Motor)

Weir Crest Elevation ~Q9.96.Ft

14C~ .t;;c;>

Low Level Pump Off Elevation 1359 Ft High Level Max Elevation

\~",o."J
~Ft

Pipe Number 2
o
o
o
o
o

. 1.11

0.09 ERR

~-.

26.95 Ft
~Ft

Z7.C;'

Static Head (2min)

8

o

ERR

Cofactor
120

o

HP(req)

~.Ft
-5+0Ft
.c¥l.~b

Cofactor Minor
120 HL ft

500
Pipe Number 1

2.85
12
1

0.25
114

Minor
HL ft

0.18 0.09
4.ar.(.,\

'&1. Ft

~t

2.7.'7'-"

Total Headloss

TDH (MAX)
TDH (MIN)

Pump HydrauliQs
Flowrate(gpm) (cfs)

Static Head (Z max)
use

~Sum K
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

c:\wks_data\Santcln_StormPumpSta.wb3
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Santan Elliot Road· Baseline Road Storm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona

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

FLOW GPM VELOCITY FPS
1---_1:.:0:-.._1_~1:=-2_+___=__:14.:...,.._t___::1:_::6::__1_......;;1.:::8:""'"_i Line Size

500 2 1 1 0.8 0.6 "
1000 2.8 2.1 1.6 1.3 RQ."\~ ~1'2!iJ/O$
2000 5.7 4.2 3.2 2.5
3000 4.8 3.8

The recommended design velpcity should be in the range
of 6.0 to 12.0 fps.

Preliminary Static Head Calculation: Santan Storm Water Pump Station (Electric Submersible Motor)

Weir Crest Elevation .140Q.Qe.Ft
I4Ot.rec

Low Level Pump Off Elevation 1359 Ft High Level Max Elevation

tJ\-
\)l

~Ft

""2-7.. Ft
1.1.~<7

Static Head (Zmin)

o

16

ERR

Pipe Number 2
o
o
o
o
o ,

Cofactor
120

HP(req)

0.34 ERR

~Ft

"5+ Ft
4Cl1.$O

2.23 0

Cofactor Minor
120 HL ft

1000
Pipe Number 1

2.85
12

1
0.25
114

Minor
HL ft

0.7 0.36
so.:2b
" ~Ft

~Ft

'28."Z.'f

TDH (MAX)
TDH (MIN)

Total Headloss

SumK
Pip~ D(in)
PipeD(ft)
HyRa(ft)
Pipe Lenght(ft)

Pump Hydraulics
Flowrate(gpm) (cfs)

Static Head (Z max)
use

c:\wks_data\Santan_StormPumpSta.wb3
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Santan Elliot Road· Baseline Road Storm WaterPump Station
Arizona Department of Transportation
Phoenix, Arizona

- -, - -- - - - _.-
.....-.- ~ . - I .•CJIII _. - -'---__
. ~v~~- .

frpprove£,\ '~~ •. -, ".
-

FLOW lGPM) VELOCITY lFPS)
10 12 14 16 18

500 2 1 1 0.8 0.6
)1000 2.8 2.1 1.6 1.3
2000 5.7 4.2 3.2 2.5
3000 4.8 . 3.8

The recommended design velocity should be In the range.
of 6.0 to 12.0 fps. ,

Line Size

Preliminary Static Head Calculation: Santan StormWater Pump Station (Electric Submersible Motor)

Pipe Number 1 Pipe Number 2
2.85 . 0 .

12 0
1 0

0.25 0
114 0

Minor Cofactor Minor Cofactor
HL ft 120 HL ft 120

Weir Crest Elevation

Low Level Pump Off Elevation

Static Head (Zmax)
use

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

1409.96 Ft
14"8,SO

1359 Ft

-69-:96- Ft
·-5trFt
~.Sl>

1500 3.34 0 ·0

High Level Max Elevation

Static Head (Zmin)

0.8 0.71 ERR ERRTotal Headloss

TDH (MAX)
TDH (MIN)

1.51

SI.b'
"S3". Ft
"9Q."Ft

~'.tO·

HP(req) 25

c:\wks_data\Santan_StormPumpSta.wb3
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Santan Elliot Road· Baseline Road Storm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona .

- _>- -
FLOW (GPM\ VELOCITY (FPS\

10 12 14 16 18
500 2 1 1 0.8 0.6
1000 2.8 2.1 1.6 1.3
2000 5.7 4.2 3.2 2.5
3000 4.8 3.8

The recommended design velocity should be In the range
of 6.0 to 12.0 fps.

Line Size

~V tW ~1~(O~- 1'~ ~QW (!>~. -o>f f tS-l..J..v~~

Preliminary Static Head Calculation: Santan Storm Water Pump Station (Electric Submersible Motor)

Weir Crest Elevation

Low Level Pump Off Elevation

'1409.96- Ft
)4o~.'O~

1359 Ft . High Level Max Elevation
1~'tt>•.,1
~Ft

c:\wks_data\Santan_StormPumpSta.wb3



--------- ..
Santan Elliot Road - Baseline Road Storm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona

_1-f-J_OI~_ _ -"
line Size

The recommended design velocity should be 10 the range
of 6,0 to 12.0 fps.

FLOW (GPM) VELOCITY (FPS)
10 12 14 16 18

500 2 1 1 0.8 0.6
1000 2.8 ' 2.1 1.6 1.3
2000 5.7 4.2 3.2 2.5
3000 4.8 3.8

"

Preliminary Static Head Calculation: Santan Storm Water Pump Station (Electric Submersible Motor)

Weir Crest Elevation

Low Level Pump Off Elevation 1359 Ft " High Level Max Elevation

Static Head (Z max)
use

~Ft

,~Ft

~.'5'

Static Head (Zmin) ~Ft

"2i"""Ft
Z"'.£~

c:\wks~data\Santan_StormPumpSta.wb3

-,,...
lP

o

43

ERR

HP(req)

Pipe Number 2
o
o
o
o
o

Cofactor
120

5.57 02500
Pipe Number 1

2.85
12

1
0.25
114

Minor Cofactor Minor
HUt 120 HL ft

4.07 2.23 1.84 ERR

~'CFt
..a+-Ft

51. fpc.,

TDH (MAX)
TDH (MIN)

Total Headloss

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Pump Hydraulics
Flowrate(gpm) (cfs)



--------
Santan Elliot Road· Baseline Road Storm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona

_.- -
FLOW CGPM) VELOCITY CFPS\ ...

10 12 14 16 18
500 2 1 1 0.8 0.6
1000 2.8 2.1 1.6 1.3
2000 5.7 4.2 3.2 2.5
3000 4.8 3.8

Line Size

The recommended design velocity should be In the range
. of 6.0 to 12.0 fps.

Preliminary Static He~d Calculation: Santan Storm Water Pump Sta~ion (Electric Submersible Motor)

Weir Crest Elevation 14QQ.9S Ft
~,S()

Low Level Pump Off Elevation 1359 Ft
t'!~O.(.'rJ

High Level Max Elevation ~Ft

Pipe Number 1 Pipe Number 2
2.85 0

12 0
1 0

0.25 . 0
114 0

Minor C-factor Minor C-factor
HLft 120 HLft 120

Static Head (Z max)
use

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(in)
PipeD(ft)
HyRa(ft)
Pipe Lenght(ft)

-6&:96-Ft
-MoFt

4~.SO

3000 6.68 0 o

Static Head (Zmin) ~ Ft
Tr Ft

'L1.c;tt

54HP(req)

5.78 3.2 2.58 ERR ERR

sS. '2.~ I
'ST-Ft
..a.3-Ft

~~·';i '

Total Headloss

TDH (MAX)
TDH(MIN)

c:\wks_data\Santan_StormPumpSta.wb3
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-'-------
Santan Elliot Road· Baseline Road Storm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona

; 11/.... - .__

FLOW (GPM) VELOCITY (FPSl
10 12 14 16 18

500 2 1 1 0.8 0.6
1000 2.8 2.1 1.6 1.3
2000 ". 5.7 4.2 3.2 2.5
3000 4.8 3.8

Line Size

The recommended deSign velocity should be In the range
of 6.0 to 12.0 fps.

Preliminary Static Head Calculation: Santan Storm Water Pump Station (Electric Submersible Motor)

Weir Crest Elevation 1100.0ir Ft
1-40'8. SO

Low Level Pump Off Elevation 1359 Ft High Level Max Elevation

-o.-

~Ft

-2T- Ft

Z1.i;~

Static Head (Zmin)

o

65

ERR

o

3.43 ERR

HP(req)

~Ft·

-s.1orFt
~.~O

. 3500 78..
Pipe Number 1 Pipe Number 2

2.85 0
12 0

1 0
0.25 0
114 0

Minor C-factor Minor C-factor .

Hl(ft) 120 HL(ftl 120 ...
7.79 4.36

6""~'
~Ft

09-5-Ft

~S.;~'

TDH (MAX)
TDH (MIN)

Total Hf;ladloss

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Pump Hydraulics
Flowrate(gpm) (cfs)

Static Head (Z max)
use

c:\wks_data\Santan_StormPumpSta.wb3
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Santan Elliot Road - Baseline Road Storm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona

-
FLOW (GPM) VELOCITY lFPS\

10 12 14 16 18
500 2 1 1 0.8 0.6
1000 2.8 2.1 1.6 1.3
2000 5.7 4.2 3.2 2.5
3000 4.8 3.8

The recommended design velocity should be m the range.
of 6.0 to 12.0 fps.

Line Size

Preliminary Static Head Calculati,on: Santan Storm Water Pump Station (Electric Submersible Motor)
\4(>~'So

Weir Crest Elevation 4488.86- Ft
14e§:~

Low Level Pump Off Elevation 1359 Ft

\~'!:o.<IJ I
High Level Max Elevation -+ElB3 .Ft

4000 8.91

C-factor Minor
120' HL ft

Static Head (Z max)
use

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Pipe Number 1
2.85

12
1

0,25
114

Minor
HL ft

o o

Static Head (Zmin)~Ft
~Ft

'Z1.51

Total Headloss

TDH (MAX)
TDH (MIN)

10.09

5"J.SdJ'
"64" Ft
~Ft

'at,"1,

5.7 4.39 ERR

HP(req)

,ERR

77

c:\wks_data\Santan_StormPumpSta.wb3



--------
Santan Elliot Road· Baseline Road Storm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona

_.,- _.-

FLOW (GPM) VELOCITY lFPS)
10 12 14 16 18

500 2 1 1 0.8 0.6
1000 2.8 2.1 1.6 1.3
2000 5.7 4.2 3,2 2.5
3000 4.8 3.8

Line Size

The recommended design velocity should be In the range
of 6.0 to 12.0 fps.

Preliminary Static Head Calculation: Santan Storm Water Pump Station (Electric Submersible Motor)

Weir Crest Elevation ~ 409.960 Ft
'4-o~ .C;O

Low Level Pump Off Elevation 1359 Ft High Level Max Elevation

~Ft
-2+'- Ft

27.'&"1

Static Head (Zmin)

o

91

ERR

o

.efl.:9§...Ft
-51- Ft
~.so

4500 10.03
Pipe Number 1

2.85
12
1

0.25
114

Minor C-factor Minor'
HL ft120 HL ft

12.69 7.22 5.47 ERR

€.t.l9
oo&4-Ft
~Ft

-4 O.'2.'S ..

TDH (MAX)
TDH (MIN)

Total Headloss

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Pump Hydraulics
Flowrate(gpm) (cfs)

Static Head (Z max)
use

c:\wks_data\Santan_StormPumpSta.wb3



--------
Santan Elliot Road - Baseline Road Storm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona

FLOW (GPM) VELOCITY (FPS)
10 12 14 16 18

500 2 1 1 0.8 0.6
1000 2.8 2.1 1.6 1.3
2000 5.7 4.2 3.2 2.5
3000 .. 4.8 3;8

-
Line Size

- - -

The recommended design velocity should be In the range
of6.0 to 12.0 fps. .

Preliminary Static Head Calculation: Santan Storm Water Pump Station (Electric Submersible Motot)

Weir Crest Elevation +400:-95- Ft
\4<)$.~O

Low Level Pump Off Elevation 1359 Ft High Level Max Elevation
.\~~.CJl
~Ft

~Ft

~Ft

~1.~·

Static Head (Zmin)

o

C-factor
120

~t

oi4o Ft

~Cot.~

5000 11.14 a
Pipe Number 1 Pipe Number 2

2.85 0
12 0
1 0

0.25 0
114 0

Minor C-factor' Minor
HL ft 120 HL ft

SumK
Pipe D(in)·
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

Pump Hydraulics
Flowrate(gpm) (cfs)

Static Head (Z max)
use

HP(req)

Total Headloss

TDH (MAX)
TDH (MIN)

15.54 8.9 6.64 ERR

01£.04
-&1-Ft

43 Ft
-~IA3.\

ERR

106 -

c:\wks_data\Santan_StormPumpSta.wb3
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20'

11'-0"

EL 1176.0'

24'

EL1123.~

;5'-6"

24'-0"
(2 PCS 0
12'-0" EA)

50'-6"

EL1125.S'

RING FOR STYLE 31'.
VlCTAULIC CPLG (CPLG
BY OTHERS) .

DE'RANRAGO .MODEL F590A
4:3· RATIO

SlOCK

AS1U A120 LtOB

AS1II A48-Q. 30 L3llP

KOlIID

ASlIlI~ 411 IIFlllSOA

MATERIAL PART NIl

AlSl-I045 sn. KlIIO

AS1IIA283-GR 0 18115-1

KOOOC

11192A

AS1II -<932) K3IiF

c-l020 Sll. SJ9SO

AS'hI A48-Q. 30 UFH101A

AS1II A48-Q. 30 IIFlllOOE

ASlII .,20 Ll08

AS1IlI~ 418 IIll10LA

_ AS1II -<932) 1CI08

DESCRIPTION

TENSION NUT IlUSHINCl

BOTlllII ENCL 1IlB£

BOTlllII OISCH. lXlWIIN

lOP·ENa.. lUBE

SUC1IllN BOWL

TENSION NUT

LOCK_

UJIIRICA1llR - 24 \'llLT DC SOl.ENOllI

lOP LINE SHAFT

IlISCHARGE BOWL

LINE SHAFT 8EARlNG

BOWL SHAFT

lHRUST COLI.AR RETAINER

IlISCHNlGE 8OlIl. 8USIING

LINE SHAFT CllUPlJIlCl

BOTTCII UN[ SHAFT

2'

SUCT. __ IIUS>ING

·TENSION HUT BODY

..,1ER. UN[ SHAFT

ITEMS NO.2, 5,6, 8, 9 & 20 ARE
RECOMMENDED SPARE PARTS

3

.4

S

7

8 10

9 l

10 4

II 8

Ii! 1

13 3

14 2

1S{I. 2

17

I.
19

20

21

22

23

24

2S

28

27
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36"
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30"

SUPERCEDES

CURVE NUMBER

MF2408A5

IDATE 07-92

52°

85%

85%

80%

70%

75%

16,000 .20,000 24,000 28,000

CAPACITY - U.S. GALLONS PER MINUTE

250 BH

80%

o

70% 75%

70%
300 BHP

350 BHP

12,000
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a~~·· CASCADE PUMP COMPANY
. ~ .. . 10107 South Norwalk Boulevard • PO Box 2767."-v~ J . Santa Fe Springs. California 90670-0767
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CURVE CHARACTERISTICS BASED ON PUMP PERFORMANCE WITH - THIS PERFORMANCE CURVE IS FOR ESTIMATING ONLY. CURVE
SPECIFIED AMOUNT OF CLEAR. NON-AERATED. FRESHCOLDWATEA. SHOWS SINGLE STAGE PERFORMANCE. FOR MULTIPLE. VAR

IABLE AND OTHER SPEED APPLICATIONS. CONSULT FACTORY.
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+602-276-5402 T-I21 P.001/002 F-668

Sales Engineers

I
I FRED:

I
I

IASKED CASCADE PUMP TO REVIEW PREVIOUS TEST CURVES FOR PUMPS
SUPPUEDON ADOTPROJECTS.IT APPEARS THAT MOST OF THE PUMPS SUPPLIED
PREVIOUSLY UTII..IZED THE CD4 IMPELLER AND NOT THE A5 IMPELLER WHICH YOU
HAVE SELECTED FOR THIS PROJECT. HOWEVER, THEY'OID HAVE TEST
INFORMATION FROM A PREVIOUS TEST WITH AN AS IMPELLER. THE DESIGN

, CONDITION FORTHAT PARTICULARPR()~g0T·WAS2a,5006PM:@ 50:0 FT. TDH.I;. (VERY SIMILAR TO THE ADOTPROJECT'yelJ'''AREWORKINGON>~ ASYeU·WILL
..' "NOTE, THE EFFICIENCY AT THATPOINTWAS88%+. CASCADE MENTIONED.THAT

FOUR PUMPS WERE TESTED AND THE RESULTS WERE SIMILAR FOR ALL FOUR;
I I THINK THAT IF YOU SHOULD USE A PUMP EFFICIENCY OF 85%, ITWOULD BE VERY

. CONSERVATIVE.

I FEEL FREE TO GIVE ME A CALL IF YOU SHO~LD HAVE QUESTIONS. THANKS AGAIN.

I
I
I
I
I
I>

-:P:::"h-on-e-::6~02~-2:-4-:-3--:-05:-:8-:-S ----4:""":'63:-:2~S:-outh~3~6--.lh"":"St-re-et-Ph-o-em-·x,-AZ~8-5-04-0--....:--Fax-6-02--2-7-6--54-0-2
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SANTA FE SPRII'IGS. CAL...IFORNIA

T-1Z1 POOZ/OOZ F-668

2821

PUMP PERFORMANCE

ONE STAGE 24 HE PUMP

__-.....8....8....0"--_ RPM
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I

CURVES SHQW APPROXIMATELY THE CHARACTERISTICS W\'HEN PUMPING CLEAR
NON-AERATED WATER. NO GUARANTEE IS MADE EXCEPT FOR THE RATED POINT.
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Santan TI Storm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona

- - - _...-....'.';-' .. -
FLOWfGPM) VELOCITY (FPS)

24" I 30" I 36" I 42" I 48"
22500 16 10.2 7.1 5.2 4
45000 19.3 14.2 9.8 8.4
67500 21.3 15.6 12
90000 20.8 16

The recommended design velocity should be in the range ..
of 6.0 to 12.0 fps.

W"T6n..~\Jl2.~ oVc=.e.. ~\("" --=. 1'401.41.trMi t4Q7...sc>
~v~ ?!'Zc../03 .. 'T.LR-

Preliminary Static Head Calculation: Santan Storm Water Pump Station
With One (1) Pump Running @ Low Level Water Surface Elevation
Weir Crest Elevation +489.8& Ft Weir Crest Elevation (Max)

'44.5"0

{409.S0
tw400.06 Ft

Low Level Pump Off Elevation .High. Lev.el Max Elevation. ."\
(~ (.A~. PuWi? OV\ E:.\.e..V )

"I-ST7- Ft
ISjS.~

Pump Hydraulics
Flowrate(gpm) (cfs)

Static Head (Z max)
use

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe.Lenght(ft)

Total Headloss

TDH (MAX)
TDH (MIN)

20000

4.5 0.78
4'5.00
~Ft

..a:M4i Ft
~i.t;O

43.95 Ft
~Ft

~.50.

HP(req)

Static Head (Zmin)

44.56 20000 44.56
Pipe Number 3

1.51
30

2.5
0.63

56
Cofactor

120
0.49

287.9

32.95 Ft
32:9-S- Ft
~S.OO

c;\wks_data\Santan_StormPumpSta.wb3



Santan TI Storm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona

- -, -.: . - .. - - -
FLOW IGPM} VELOCITY (FPS) ..

24" I 30" I 36" I· 42" He 48"
22500 16 10.2 7.1 5.2 4
45000 19.3 14.2 9;8 8.4
67500 21.3 15.6 .. 12
90000 20.8 16

The recommended desIgn velocity should be 10 the range
of 6.0 to 12.0 fps. .

Preliminary Static Head Calculation: Santan Storm Water Pump Station
With One (1)· Pump Running @ Low Level Water Surface Elevation
Weir Crest Elevation 14QQ,glio Ft Weir Crest Elevation (Max)

I4b8.coc .
448S.9p.Ft
14C6.t;o

Low Level Pump Off Elevation .High .Level Max Elevation

(Zn~.L.Nj PwopoV' ~lP.v)

22000 49.02 22000 49.02 22000 49.02
Pipe Number 1 Pipe Number 2 Pipe Number 3

0.25 0.25 1.51
24 26 30

2 2.17 2.5
0.5 0.54 0.63
3.537.25 56

Minor Cofactor Minor.· Cofactor Cofactor
HL ft 120 HL ft 120 HL ft 120

Static Head (Z max)
use

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

43.95 Ft
~Ft

4-O.~O

Static Head (Zmin) 32.95 Ft
"Sf:9&o Ft
~~.O

322.7HP(req)

5.43 0.95 0.11 0.68 0.77 2.34 0.58

4'.93
~Ft

. -38.3So Ft

~~.4~

TDH (MAX)
TDH (MIN)

Total Headloss

c:\wks_data\Santan_StormPumpSta.wb3



- ...... _.-
Santan TI Storm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona

- - .. -
FLOWlGPM) VELOCITY lFPS) .

24" I 30" I 36" I 42" I 48" ...
22500 16 10.2 7.1 5.2 4

14.2
.

8.445000 19.3 9.8
67500 21.3 15.6 . 12
90000 20.8 16

The recommended deSign velocity should be In the range
of 6.0 to 12.0 fps. " .

Hig.h Level Max Elevation. :"\
$¥J"~ ()IiWiP Ov-. &v j

Low Level Pump Off Elevation

Preliminary Static Head Calculation: Santan Storm Water Pump Station
With One (1) Pump Running @ Low Level Water Surface Elevation
Weir Crest Elevation .1468.95- Ft Weir Crest Elevation (Max)

HOs.S/:>

1'!lA'
~Ft

32.95 Ft
~Ft

?>,~lt>

Static Head (Zmin)

359.3 .HP(req)

43.95" Ft
-49:95- Ft
40.5't>

24000 53.48' 24000 53.48 24000 53.48
Pipe Number 1 Pipe Number 2 Pipe Number 3

0.25 0.25 1.51
24 26 . 30

2 2.17 2.5
0.5 0.54 0.63
3.5 37.25 56

Minor C-factor Minor C-factor C-factor
HL ft 120 HL ft 120 HL ft120

6,44 1.12 0.13 0.81 0.91 2.78 0.69
#.~4·.
~Ft

o99:G9 Ft
~.-44

TDH (MAX)
TDH (MIN)

Total Headloss

Static Head (2 max)
use

Pump Hydraulics
Flowrate(gpm} (cfs)

Sum K
Pipe D(in)
Pipe D(ft) ,
HyRa(ft)
Pipe Lenght(ft)

c:\wks_data\Santari_StormPumpSta.wb3
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Santan TI Storm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona

- .. - ~~~~. "'f'h(.
Pr ~(pi'OyeJ ~ '..

-
FLOW (GPM) .VELOCITY (FPS)

24" I 30" I 36" I 42" I 48"
22500 16 10.2 7.1 5.2 4
45000 ~9.3 14.2 9.8 8.4
67500 21.3 15.6 .... 12
90000 20.8 16

The recommended design velocity should be In the range
.of 6.0 to 12.0 fps.

Preliminary Static Head Calculation: Santan Storm Water Pump. Station
With One (1) Pump Running @ Low Level Water Surface Elevation
Weir Crest Elevation ~.96 Ft Weir Crest Elevation (Max)

\408.~O
01489.96 Ft
1408.~

Low Level Pump Off Elevation
I~
~Ft High Level Max Elevation.' ,

(ZV'od.I..o1· p"W'I~. On €.lAv.)

~Ft

~·Ft

-;~.O

Static Head (Zmin)

397.6HP(req)

~Ft

~Ft

40.'50 1

26000 57.93 26000 57.93 26000 57.93
Pipe Num~er 1 Pipe Number 2 Pipe Number 3

0.25 0.25 '1.51
24 26 30

2 2.17 2.5
M O~ O~

3.5 37.25 56
Minor C-factor Minor C-factor C-factor
HL ft 120 HL ft 120 HUt 120

7.53 1.32 0.15 0.95 1.05 3.27 0.79
4~.O~
~Ft

·~Ft

40,5'5

TDH (MAX)
TDH (MIN)'

Total Headloss

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe.Lenght(ft)

Static Head (2 max)
use

Pump Hydraulics
Flowrate(gpm) (cfs)

c:\wks_data\Santan_StormPumpSta.wb3
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Santan TI Storm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona

- _.- -<-
FLOWIGPMl· VELOCITY IFPSl

24" I 30" I 36" I 42" I 48"
22500 16 10.2 7.1 5.2 4
45000 . 19.3 14.2 9.8 8.4
67500 21.3 15.6 12
90000 20.8 16

The recommended design velocity should be In the range
of 6.0 to 12.0 fps.

Preliminary Static Head Calculation: Santan Storm Water Pump Station
With One (1) Pump Running @ Low Level Water Surface Elevation
Weir Crest Elevation . 1>+90.96 Ft Weir Crest Elevation (Max)

14(17.50
1409.95 Ft
14C'7·~O

Low Level Pump Off Elevation High... L.evel Max Elevation "\
(~ l.4.~.Pl.\n'\~ OV\ ~'I

Pipe Number 1 Pipe Number 2 Pipe Number 3
0.25 0.25 1.51

24 26 30
2 2.17 2.5

0.5 0.54 0.63
3.5 37.25 56

Minor Cofactor Minor Cofactor Cofactor
HL ft 120 HL ft 120 HL ft 120

Static Head (Z max)
use

Pump Hydraulics
Flowrate(gpm) (cfs)

1.42 0.16 1.03 .1.13 .3.52· 0.85

32.95 Ft
&2=950 Ft
3~.oo

.Static. Head (Zmin)

417.6HP(req)

43.95 Ft
-4S':95o Ft
4<:>.50

27000 60.16 27000 60.16 27000 60.16

8.11

·4ca.61
~Ft

~Ft

41. t I

TDH (MAX)
TDH (MIN)

Total Headloss

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)·
Pipe Lenght(ft)

c:\wks_data\Santan_StormPumpSta.wb3



Santan TIStorm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona

... - .. "~:t!!t~~:'l J2-,.I!IJ)I*-

A? 'P "0"eJq;,'j:

,-
FLOWfGPM\ VELOCITY (FPS)

24" I 30" I 36" I 42" I 48"
22500 16 10.2 7.1 5.2 4
45000 19.3 "4.2 9.8 8.4
67500 21.3 15.6 12
90000 20.8 16

The recommended design velocity should be In the range
of 6.0 to 12.0fps.

1409.9& Ft
'4o~~SO

High Level Max Elevation
(t-I\~ Wktt-L.· ~Pous)'

Low Level Pump Off Elevation

Preliminary Static Head Calculation: Santan Storm Water pump Station
With One (1) Pump Running @ Low Level Water Surface Elevation
Weir Crest Elevation 44Q9.96 Ft Weir Crest Elevation (Max)

. ,140S;~

\~
~Ft

20000 44.56 20000 44.56 20000 44.56
Pipe Number 1 Pipe Number 2 Pipe .Number 3

0.25 0.25 1.51
24 26 30

2 2.17 2.5
0.5 0.54 0.63
3.5 37.25 56

Minor Cofactor Minor Cofactor Cofactor
HL ft 120 HL ft 120 HL ft 120

Static Head (Z max)
use

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

~Ft
~Ft

4C-.'!>o

Static Head (Zmin)
Z1.5Cf

026-;65 Ft
"2&.6i- Ft .

1."1.t6~

287.9HP(req)

4.5 0.78 0.09 0.56 0.65 1.93 0.49
45-60
~Ft

'9't:+S- Ft
'B2~O~

TDH (MAX)
TDH (MIN)

Total Headloss

c;\wks_data\Santan_StormPumpSta.wb3



Santan 11 Storm Water Pump Station
Arizona Department of Transportation
Phoenix. Arizona

...
,<;:,;

~VV\~-U~- "~"\(,,,~_,, .• ,,

~'e>t:

~ ppoOVe.D ~.~;

J=LOW IGPM} VELOCITY IFPS}
24" I 30" I 36" I 42" I 48"

22500 16 10.2 7.1 5.2 4
45000 19.3 1~.2 9.8 8.4
67500 21.3 15.6 12
90000 20.8 16

The recommended deSign velocity should be In the range
of 6.0 to 12.0 fps;

Preliminary Static Head Calculation: Santan Storm Water Pump Station
With One (1) Pump Running @ Low Level Water Surface Elevation
Weir Crest Elevation 'r469.85 Ft Weir Crest EI.evation (Max)

14~.?o .
oi4QQ.9& Ft
\40,.£0

Low Level Pump Off Elevation ~WFt I ;'O.Ql
High Level Max Elevation ~ di~...a- Ft

(Max W~\V'S\J~

Static Head (Zmin) ~Ft

~Ft

1.7/5Ci

322.7HP(req)

.4'&.95- Ft
~Ft

4o.c;c>

22000 49.02 22000 49.02 22000 49.02
Pipe Number 1 Pipe Number 2 Pipe Number 3

0.25 . 0.25 1.51
24 26 30

, 2 2.17 2.5
0.5 0.54 0.63
3.5 37.25. 56

Minor C~factor Minor C-factor C-factor
HL ft 120 HL ft 120 HL ft 120

5.43 0.95 0.11 0.68 0.77 2.34 0.58 ..
45.q~
~·Ft

~Ft
?Jo.,,~

TDH (MAX)
TDH (MIN)

Total Headloss

Pump Hydraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

.Static Head (Z max)
use

c:\wks_data\Santan_StormPumpSta.wb3
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SantanTI Storm Water Pump Station
Arizona Department of Transportation
Phoenix, Arizona

~~~~:""'~I\("2." .

Rr~\O~e,~: ..

......

The recommended design ~eloclty should be In the range
of 6.0 to 12.0 fps.

FLOW IGPM) VELOCITY IFPS) ..
24" I 30" I 36" I 42" I 48"

22500 16 10.2 7.1 . 5.2 4
45000 19.3 14.2 9.8 8.4
67500 21.3 15.6 12
90000 20.8 16..

Preliminary Static Head Calculation: Santan Storm Water Pump Station
With One (1) Pump Running @ Low Level Water Surface Elevation
Weir Crest Elevation . ""69.96 Ft WeirCrest Elevation (Max)

1409.CSQ .
....8&:9& Ft
1401.t;O

Low Level Pump Off Elevation High Level Max Elevation
(M~, Wo:\-«svr4JJ

~Ft

~~Ftf1.,,'
Static Head (Zmin)

359.3HP(req)

~Ft

-49':95-Ft
4D.GO .

24000 53.48 24000 53.48 24000 53.48
Pipe Number1 Pipe Number 2 Pipe Number 3

0.25 0.25 . .1.51
24 . .2630

2 2.17 2.5
0.5 0.54 0.63
3.537.25 56

Minor Cofactor Minor Cofactor Cofactor
HLft 120 HLft120 HLft 120

6.44 1.120.13 0.81 0.91 2.78 0.69
4.Cl4
56':59- Ft
·~Ft

~~

Static Head (Z max)
use

Total Headloss

TDH (MAX)
TDH (MIN)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft).

Pump Hydraulics
Flowrate(gpm) (cfs)

c:\wks_data\Santan_StormPumpSta,wb3



Santan TI StQrm Water Pump StatlQn
Arizona Department of Transportation
Phoenix, Arizona

- Inr~
C\pfcoved ~.~

¥ I I' ( r.__71'-z •.('.,. -
FLOW lGPMl VELOCITY lFPSl

24" I 30" I 36" I 42" I 48"
22500 16 10.2 .7.1 5.2 4
45000 19.3 14.2 9.8 8.4
67500 21.3 15.6 12
90000 20.8 16

The recommended design velocity should be In the range
of 6.0 to 12.0 fps.

Preliminary Static Head CalculatiQn: Santan StQrm Water Pump StatiQrl
With One (1) Pump Running @ Low Level Water Surface Elevation
Weir Crest Elevation 44e~ Ft Weir Crest Elevation (Max)

140'\·~·

14QQ.Qe Ft
14t>C1.'5D

Low Level Pump Off Elevation
I"*,$

1086io Ft
t~ogO.~1

High Level Max Elevation. .~ Ft

(mo.x Wo..~ S~~

Static Head (Z max)
use·

Pump Hydraulics
Flowrate(gpm) (cfs)

0.15 0.95 1.05 3.27 0.79

StaticHead (Zlnin) ~Ft
. -I!&:6i". Ft
'Z7.~

26000 57.93

397.6HP(req)

57.93 26000 57.93

43:9&Ft
"4a:9io Ft
40.50

Pipe Number 2 -
. 0.25

26
2.17
0.54

37.25
C-factor Minor C-factor

120 HL ft 120 HL ft .

26000

7.53 1.32
·4'&.6~

...e+:4& Ft
09+.+& Ft

'3'5.11.

TDH (MAX)
TDH (MIN)

Total Headloss

Sum K
Pipe D(in}
Pipe D(ft)
HyRa(ft}
Pipe Lenght(ft)

c:\wks_data\Santan_StormPumpSta.wb3
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Santan TI Storm Water Pump Station
Arizona Department of Transportation
Phoenix. Arizona

.. ..... - - E C;:c~A~-.Y~"V~I't..-

ft PP-rLbvdi': . .

FLOW lGPMl VELOCITY lFPS)
24" I 30" I 36" I 42" I 48"

22500 16 10.2 7.1 5.2 4
45000 19.3 14.2 9.8 8.4
67500 21.3 15.6 12
90000 20.8 16

The recommended design velocity should be In the range
of 6.0 to 12;0 fps.

+lee.96·Ft
14~.9:>

I!>!O.CH
~FtHigh Level Max Elevation

(M~ tJ~<;vr+~J
Low Level Pump Off Elevation

Preliminary. Static Head Calculatlon:Santan Storm Water Pump Station
With One (1) Pump Running @ Low Level Water Surface Elevation
Weir Crest Elevation . 1489.9& Ft Weir Crest Elevation (Max)

14o"'l,CSO

I~
-+a66-Ft

27000 60.16 27000 60.16 27000 60.16
Pipe Number 1 Pipe Number 2 Pipe Number 3

0.25 0.25 1.51
24 26 . 30

2 2.17 2.5
0.5 0.54 0.63
3.5 37.25 56

Minor Cofactor Minor Cofactor Cofactor
HL ft 120 HL ft 120 HL ft 12

Static Head (2 max)
use

Pump Hyoraulics
Flowrate(gpm) (cfs)

SumK
Pipe D(in)
Pipe D(ft)
HyRa(ft)
Pipe Lenght(ft)

.a:es-Ft
4a::K Ft
40·$0

Static Head (2min) 26.65 Ft
~Ft

'Z.1.c:R

417.6HP(req)

8.11 1.42 0.16 1.03 1.13 3.52 0.85

A.t.bl
~Ft

M:M f.t
9'5·.'10

TDH(MAX)
TDH (MIN)

Total Headloss

c:\wks_data\Santan_StormPumpSta.wb3



525-1005 hp

l':.:tr~'lo~.. I

G3512
Standard .and

.Low Emiss.ion

Gas
Industrial

.Engine

SPECIFICATIONS

• CATERPILLAR~ GA§pN,G.I~J;S'

Represent the latest technoIOgy!n·engilie;design.
Engines are offered in'ooth'naturally aspirated'
and. turbotharged/aftercQoledconfiguratibns.
TA is'offered as standaniand.low erOlssion·. '.'

.These different config!Jratioi1s:bff~r. '. ""'.',
• High energY'ignitionsysi~msforconsistent·

firing .' '.'. .,;;':' ,
• High efficient combustio~c~arnberfor

complete bumingofthefUeL ..' ...
• Modern'component design sJchas deep.cup,'

oil gaUery piston. ".'" . . .'

. • DETONATION SENSn:h/ETIMING·
lowemissionengine~andstandardengines:W~h. .

·:~~~06~~~l~i~%:6~ii~~~~~2t:ri~~~~:~:t~J;io~;::.
'>;::.::;'~..:: :":: .'::·~'-i ;.:~ :

. "':::;., "." ....

Shown with
Optional Equipment

FEATURES

... ·.OI'ESELSTR'ENGTI+
AIICaterPiUar!i'gas~ngiries areb.uhlon diesel'
frarneswhichm.e'ans;g.reaterservice tife. ..
'Caterpillar gasenginesinh13rit morefrom their
diesel'c6i.mtemarts :than jusfstfength,They are

. packed bythe'saimisuppqrt Sy~tf31T!'recognized .•
.'as 0Tle of the: ll1ostsophi~ticated and dependable,
in,!~~\vOrld;.~'·.'.· '. . .. - ....

• APPUCATIOr-fFLEXIBIUTY
.,< ,Sroadoperating·speed.·raoge and ability to'buni· a

Wide.spe~trt!~ ,()f.~~seo~s'fuers; (........ . . .

<. LOV\rEMISSIONS: .,... ..... ,..... ..
.'LClwemissibnehgin~sare capable 6fNO(x)
"J~lIeisas I()w'as?l~ gr<;uns/hp-hr. .

I

I
I
I
I
I-
I
I-
I
I
I
I
I
I
I
1'/-
I



PHYSICAL FACTORS

Height Width Length Weight
in (mm) in (mm) in (mm) lb (kg)

LETA 73.4 (1863) 67.1 (1703) 110 (2788) 14,650 (6651)

STDTA 73.4 (1863) 67.1 (1703) 110(2788) 14,450 (6560)

STDNA 75.2 (1911) 64.7 (1642) 105 (2671). 13,400 (6084)

.G351·2 GAS INDUSTRIAL ENGINE

CONTINUOUS RATINGS (bhp)

Aspiration 1400 rpm ,1200 rpm 1100 rpm 1000 rpm, ·900 rpm

LE TA-90, 8:1 1005 860 790 720 650
LE TA-130, 8:1 945 810 745 675 610
STD TA-90, 9:1 815 745 675 610
STD TA-130, 9:1 790 725 660 595

. STD NA, 9:1 525 485 440 395

C.J.TERPILLAR~

500
475
475
460
320

100 rpm

575
540
540
530
370

800 rpm

Air to air aftercooler
connection

Air head for3161
Cooling systems

high temp (LE only)
CSA ignition
Exhaust fittings
Low pressure gas

conversion
Muffler
Power takeoffs
Starting systems
Tachometer

OPTIONAL EQUIPMENT

coolant temperature
oil pressure differential
intake manifold

temp .HA only)
pressure (LE)

service meter
exhaust pyrometer

(LE) .

Lifting eyes
Manifold, exhaust

watercooled
Pumps, gear driven

aftercooler water
(TA only)

jacket water
Rails, mounting, 10 in.
Regulator, gas pressure
SAE standard rotation
Thermostats and

housing
Torsional vibration

'damper

,
STANDARD EQUIPMENT

.Air cleaners
single stage, dry,
with service indicator

Breather, crankcase
Carburetor

natural gas
Cooler .

lubricating oil.
Filter

lubricating oil, RH
Flywheel housing

SAE No. 00
Governor

Woodward
Ignition system

Altronic III or
Caterpillar electronic
ignition system

Instrument panel, RH
8 gauge panel (STD)
12 gauge panel (LE)
oil pressure

I
I
I
I
I
I
I
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16.9

15.5

14.1 -¥'
3:

12.7 ~-.
11.3 :E

9.9

746597

800 1000

bkW

448

600
bhp

298

400

149

200

bkW
149 298 448 597 746

1400 rpm
16.9

120P rplJl
15.5

1000 ~m
14.1 ~900

l
rpm

~
800 r m 12.7 =e-.

11.3 ~

9.9

200 400 800 1000

j
..::

;/120~rp~

V v1000 r~m

~~ / 900, rpm ,
I'

~ ""'-.-.:
V800 rpm

""...... ..,::; --

LE refers to low emission engine configuration.
STD refers to standard engine configuration,
90 refers to aflercooler water inlet temperature in 90" F (32" C)~

130 refers to aflercoQler water inlet temperature in 130" F (54" C).
All data is based on standard conditions. 77" F (25" C) 500 fl Alt.
These ratings do not allow for overload capabili~.

120001---+--+--I---7,.o<j---I---'---1----l-+--l

11000 t---+--+r-t-r-:+

{100001---H.~~+"7"'-+-~
..r:;

~ 9000 t--+--'\I;~k~;::--+--;;
co

, 8000 I---t--+~l.?"'~;;'

700Q t---+--l--+--+---+-+--+----l'--+'--l

12000

11000

110000
.r:::

~ 9000
iii

,8000

7000

16.9

15.5

14.1 ~

12.7 ~-.
11.3 :E

9.9

16.9

15.5
.c

14.1 ==
~

12.7 ~-.
11.3 :E

9.9

746'

16.9

15.5

14.1 ~
S

12.7 :3 '
:::;

11.3 ~'

9.9

746

597

800 1000

597

597' 746

800 1000

600

bhp

bkW
448

bkW

448

600, 800 ' 1000
bhp

600
bhp

'bkW

448

400

298

298

298

400

400

149

200

149

200

149

200

1400 rpm

/ 1200 rpm

~./ ""1000 111m

~l"k' 900rpm
l

,~~~~ 800'rpm
::"io.. -

"

1.--1200 rpm

i\.¥'/ v1000 rp'm

- M/,900 rpm
....... V800 rpm

~ -....
,

v1200 r~m

IIV
/. ",1000 rpm

~
/"" 90

1
0 rpm

~V
' I

~~
/' smO rpm

F ...

I

FUEL CONSUMPTION

8000

7000

12000

11000

{10000
..r:;

~ 9000
co

8000

7000

G3512 GASINDUSTRIALENGINE
. ''''. .....

12000

11000
.c
.:,:10000
.c
~ 9000
iii

12000

11000

i10000
.c

~ 9000
iii

8000

7000
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C.J.TERPllLAR~

o
ci
R

~
M
:!;
o

~.-{§
I-""'--1
I
I

I
I.

G3S1'2 .GAS INDUSTRIAL ENGINE

GAS INDUSTRIAL ENGINE·

I
1
I

[§I] Centerline of Crankshaft @ Jacket Water Outlet €V Air Inlet

[ill Centerline of Engine @ Aftercooler Water Inlet @ Exhaust

. [Q[] Rear Face of Cylinder Block @ Aftercooler Water Outlet @ Removal Distance

@ Jacket Water Inlet ® Fuel Inlet

©1995 Caterpillar

I
I
I
I
I
I

See General Dimension Drawing 7W4444
for additional detail and NA information

RATING CONDITIONS AN.D DEFINITIONS

Ratings are based on SAE J1349 standard conditions of
29.61 in-Hg (100 kPa) and 7r F (2S0 C) 1503046,
DIN6271, BSSS14. Standard conditions of 29.61 in-Hg
(100 kPa) 81° F (2r C) and API7B-11C standard
conditions of 29.38 in-Hg (99 kPa) and.8So F (290 C)
also apply.

Ratings are based on dry natural gas having an LHV
(low heat valve) of 905 btu/cu ft (35.22 MJ/N m3

).

Variations in altitude, temperature, and gas composition

Materials and specifications are subject to change without notice.

LEHQ5094 (3-95)
Supersedes LEHH0573

Note: General configuration not to be used for
installation.

from standard conditions may require a reduction in
engi!1e horsepower. .

TUrbocharged-aftercooled ratings apply to 5,000 ft .
. (15.25 m) and 77° F(25° C). For applications which
exceed these limits contact yourCaterpillardealer.
Naturally aspirat~d engines apply to sao ft (150 'm) and
8S0 F (29° C). For applications above these" limits derate
3% per 1000 ft (30S m) and 1.86% per 10°.F (5.6° C).

The International System of Units (51) is used in this publication.

Printed in.U.S,A.
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Solve For: Headwater Elevation

Culvert Design Report
N/A

I Culvert Summary

Grades

Upstream Invert 1,401.16 ft Downstream Invert 1,400.79 ft

Length 75.00 ft Constructed Slope 0.004933 ft/ft

Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 4.21 ft

Slope Type Steep Normal Depth 3.39 ft

Flow Regime N/A Critical Depth 3.68 ft

Velocity Downstream 8.59 ft/s Critical Slope 0.003825 ft/ft

I
I
I
I
I
I
I

Allowable HW Elevation

Computed Headwater Elevl

Headwater Depth/Height

Inlet Control HW Elev.

Outlet Control HW Elev.

Section

Section Shape

Section Material

Section Size

Number Sections

N/A ft

1,407.18 ft

1.00

1,406.79 ft

1,407.18 ft

Circular

Concrete

72 inch

1

Storm Event

Discharge

Tailwater Elevation

Control Type

Mannings Coefficient

Span

Rise

Design

182.00 cfs

1,405.00 ft

Entrance Control

0.013

6.00 ft

6.00 ft

I
I

Outlet Control Properties

Outlet Control HW Elev.

Ke

1,407.18 ft

0.50

Upstream Velocity Head

Entrance Loss

1.56 ft

0.78 ft

I
I
I
I
I

Inlet Control Properties

Inlet Control HW Elev. 1,406.79 ft

Inlet Type Square edge wlheadwall

K 0.00980

M 2.00000

C 0.03980

Y 0.67000

Flow Control

Area Full

HDS 5 Chart

HDS5Scaie

Equation Form

Unsubmerged
28.3 ft2

1
1
1

I
I

q:\1611O\drainage\culvert master\psoutpipe.cvm
04/24/03 05:24:41 PM © Haestad Methods, Inc.

Project Engineer: System Administrator
Stanley Consultants, Inc CulvertMaster v2.0 [200Sa}

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1
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Performance Curves Report
Trial-1

I
Range Data:

Discharge

Minimum

0.00

Maximum

200.00

Increment

20,00 cfs

--....- HWElev.

80.0 100.0 120.0 140.0 160.0 180.0 200.0
Discharge

(cfs)

60.040.020.0

Performance Curves
Pipe number 800

1408.0 ------------,------------; ------------,------------,- -- ---------,------------,--- -- -------,- -----------,------------; ----------- -.
I I I I t I I , I I
I I I 1 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 t 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 t I I , I I I I
I I I 1 I I • t I I
I til I I • I I I

1407.5 -----------1------------i------------~-----------+-----------1------------~-----------+-----------1------------i----------
i : i i ; 1 i i 1
• I I I I • I I I
I I I I I I I I I

: : : : : : : : ' I

§ 1407.0 ----------- ~------------\------ ------~-----------+-----------~------------~------------~---------- -~-------- --\------------1
~ 1! 1 ! ill iii
~ !:::::::::

_ I I I I I , I I : :

w_ :::::: i : : :
Q> ~ 1406.5 ----------+----------+---------+---------+---------+--------+----------+------ ----t-----------:------------;
m :::::::!! i
~ ;: i : : : ' : : :
"0 :::::: :::co ::::::,,"
Q) 1406 0 ------- ----~------ ------t- -----------f------------:------------~------------f-- ---------:------------~--------- ---t------------:
I . : : : : : I 1 : t :

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
I I I I I ,I I I
I I I' I I I I

1405.5 ------- -- -- ~- -------- ---\------------~ ----------- -~ --- ------~------------r--- -------- -~-----------~------------\------------;
I I t 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 1 r
• I I I I I I 1 I
I " ,I I • , •
I I I I I • I I
I' I I I I I I

" I I t I I I

: 1 : : : : :
1405.01.*--"""""'~=-----l.---...:...---:.....------l.----l---l....----i.--~-~

0.0

I
I

I
I

I
I

I
I

I
I
I
I
I
I
I
I

Project Engineer: System Administrator

q:\16110\drainage\culvert master\psoutpipe.cvm Stanley Consultants, Inc CulvertMaster v2.0 [2005a)
04/24/03 05:26:04 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1
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INFLOW HYDROGRAPH



r------------------------------------------------------------------- - - - - - - - - - - - - - - - - - -SR 202L Pump Station
SCI #16110

Santan Freeway· SR 202L Baseline to Elliot· Baumgardner Inflow Hydrograph

-Stanley Consultants INC. "-ADOT

SCI Proj #: ..:;16;.:,1.;.:10'--__ Designed By:'6/IJ, t:>
Checked By: c::::A2

Approved By: _

Date: }- ~")- Cot~
Date: - -C)3
Date: _

BAUMGARDNER METHOD II FOR DETERMINING DESIGN INFLOW HYDROGRAPHS
RATIONAL EQUATION/SCS HYDROGRAPH METHOD

Tabular Hydrograph Unit Discharges (qp) For Type II Distribution
Tc" 0.2 hr, Tt .. 0 hr and IAIP" 0.10 Used To Determine qp

K" 0.263

Baumgardner Inflow Hydrograph

o
0.0

t

J
I~

/ ~~

-+- Discharge

6.05.04.03.0

Time (hrs)

2.01.0

50

200

250

Tc=.2

Time Time qp (csm/in) Q (cfs) AverageQ Incremental Cumulative Time (hrs)(hrs) (hrs) (cfs) Volume (cf) Volume (cf)

11.0 0.0 23 6 . . . 0.0
11.3 0.3 31 8 7.1 7669 7669 0.3
11.6 0.6 47 12 10.3 11078 18747 0.6

11.9 0.9 209 55 33.7 36357 55104 0.9
12.0 1.0 403 106 80.5 28972 84076 1.0
12.1 1.1 739 194 150.2 54062 138138 1.1

12.2 1.2 800 210 202.4 72856 210994 1.2
12.3 1.3 481 127 168.5 60643 271637 1.3
12.4 1.4 250 66 96.1 34606 306242 1.4

12.5 1.5 166 44 54.7 19693 325936 1.5

12.6 1.6 128 34 38.7 13918 339854 1.6

12.7 1.7 102 27 30.2 10888 350742 1.7

12.8 1.8 86 23 24.7 8900 359642 1.8
13.0 2.0 70 18 20.5 14770 374412 2.0

13.2 2.2 61 16 17.2 12403 386815 2.2
13.4 2.4 54 14 15.1 10888 397703 2.4

13.6 2.6 49 13 13.5 9752 407455 2.6

13.8 2.8 44 12 12.2 8805 416261 2.8
14.0 3.0 40 11 11.0 7953 424214 3.0
14.3 3.3 35 9 9.9 10652 434865 3.3
14.6 3.6 33 9 8.9 9657 444523 3.6

15.0 4.0 30 8 8.3 11930 456452 4.0
15.5 4.5 27 7 7.5 13492 469944 4.5
16.0 5.0 24 6 6.7 12072 482016 5.0

16.5 5.5 21 6 5.9 10652 492667 5.5

Q:\16110\Dralnage\Schalk\ExceIlSR 202L Pump Station. Storage L=882. 3125/2003 Sheet of

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



..... L ,: , : , t

, ._~._.~-_.-l- :' --
_: l. ~._ ; :.+ _ ~._._,_:.. ~ -

j

i
....·······t

.••__•••• w_';---1..- ;,--L_
._ _- _ - __ __..__ _ -----_ __!_ .

......._ -..

j.l

Project No. /61/0 Page No; _

Subject':::;? 2~""?-L. ?VM~ STflrlC?N
I 0,£1-r..7 W . If IP R-£J 6 ?-rA~!t

Sheet No. _---:...1__ of ----'7=---__

Date ~- I y- o':!

Date 4:--3-0 3

_;"'''''_ •..H_._ .•.~.". __HY.'~_.__._, _.__'-i...H~__...j._N'_.~ __._.,l_.,~ ...__L,· _._.-l ·__ .__..,l.__y~L._~~.L",.__._L.__."H"l..__,_.".l._,~. __.j.w_.,..---i.__

.. ..: 1\., U ~.: .!\.I·.. ..1 :.i : ".:' , 1· :........... . ' : i i............. _··_··_·_· ..·r···_···q····_··_ i-·':""········ ..··1-..·~···· ······~_·· ..·..·.. ·····+·····;..·..·····"i··········· l -,- . -- v - --, •••••.J. _ !. ~ 'J ! !- .

_ .._.~+_...;....-,-- __.\----l.__J
...··•·.....;.....········...;..._..1 ...L .. _L._

·.(..-'--'-···_·1-·" .j----T----T--~
"_.' ..'. ··J·······..!_-_···t·_··J·_····

··.•·_·...:·._·.··..,...•• ···.1 .. _.1.. .. _..:....

Stanley Consultants INC.

Computed by ~.' .SC H 4(" It::..
Checked by . .' /2:2f:?
Approvedby Date _-t:jm ~ly, _--..... .""..J.,; ~ ~':::"+- .+":'::;:'::.~t-=~~~~'.•~~'-~.~_.~'~'_-'~++.-_.".'_'L ~

; ; 1 i i 1 i ; 1 ••.•_.:!.' I :I.~. .·······_·_··-+-··,.·_··_··~·_·········_··-l······;···· ..-··~··_--_._··+·_·· __·__.+._.·_······.-!- _ ·.t _ __.t ...,. ·v - ~ -. . -' - t···__···;-·_····_+·__···-:···-_·-l _-_.

~'~~;:~t4U$1~~I- ..._.'.."_._'.'

:::.·]::::::.::t!jErE4f·.,::i:·:~2tff;:,a.:~Z~[~2I?~:::~:I~;.fE.· lztWt;,···i··· ·::]::·:::J~~:·::[::·t.·.~~.
_l__..L_ .~. :710:' .,_._~"_.--·-.,4!2E:_..+-t;l1- ....._-'-_....,_ --1---_..

SC 3004R4 898

I
I
I
I
I
I
I
I
I
'CJj

I
I
I
I
I
I
I
I
I



.--"!- '-''- , ., .

. + +i J...L... L....,.. .
I_~i :_._ : ~-+--~I ~+~....'-~+--

................j ..........•••............_" L L j + : j , j

.....-l...~_1 :..._..... J~__..L_ _-+-.--.;__.......,__-'+_._.,....._ 1
; ~

.......L~ .. J :.._ f ;. + +·..· · j·· 1

Project No.1' if"a Page No. --'----_~
Subject ~2.. 2-C:>2--L. ]>i.J~ 7'7A-11'c.'A.J.
IN FLcf) t.-.;..) t-f '(b w t$~\?\~

Sheet No. __"2.-__ of '7

Date "2--,'- 1'1'- 0'>
Date 1- 3-o!>

............! __ L.~ .

1 .1
.... i· ·_· :

........,I ~ _J .. :.._..) _.._ 1. ___._1..._ ~... __ _ __ __ _~ __..

.~: .~~J 11t~~: .....4'.~:d.~~....~ ..r_J-: ... :

Stanley Consultants INC.

Computed by1> Sc HA-L- \C..
Checked by" . c:1fZ '. .'.
Approved by Date~_~_

..._..: .1 _._ J.._._ ..l. .._. ...~..__ _._~ __. .....................•..',..: "' _ ~ .

......., J ; ,....L...l J. . .

"'.." 1 _ .. _ J:: L J.__ .L_...l J.....................;. .._L l.......L.....L .. L L L. ...L , L._ t_ _ ...L.............!- ,.._ ~_ .
. .

, + , .

=rmJ-]

SC 3004R4 898

I
I·
I
I
I
I
I
I
I
IT?

I
I
I
I
I
I
I ..
I
I



-'*5;

··············"\f\f

~' .. ~.'......•......•. '... '....······....·....··· .. ··..·..·,··..-···:....·-!-·b-- ... ...
·······..·····+·····... ·)···-·····+...·~l- '-.I- r ... ·

................i_.._ :.;_ _..,~.: _.. 1.._ _ _.. i f d f- ·-·-+·!fl---.L-

..._....; ..-

' .. 1_-

. :.! ;.J~ _H ••L ..::.._.J.~ ..
._-.-- ._~_--J_._---l_' __! _L ...~

Project No. \ t.ol\0 ..... "P~g~~f6t':"·

Subject ~ 2.-~ ~vN\.?$.77.~~~;p:-~.,

lNEL-av.; H'd;:;.~~~~*

Sheet No. ~3:>~ of --.:...._J...L-----'--_

.1... 1...

...........................................; ; c.

! ; !

..... ? ..!. ~ L ~ .

-·-\__.t..·· __·i -L ..-.'---J...--..-J_--L-L- ' - ' _.1...-._ ' I..JJ

,ttft, ~j±LnlJ'-
i J

._..- ......_.-.---_.........-+------+-+..-----1-.
~

. .1. 1_._ _. ._-.1- .

___+--.' !.__1

...........L_J-_ _-_...l.-_.._-_....I. , ;.._ .

f
,,~="~=.~--i-+--f-----i!--l--_'_.~-......j._--_l...__, ._L-.----J__

~ ~ ~ I,...!, ~.... .1..._ ...1 _ ...l .."

( ~
..• ~ _•••.....••.f.. 'M.L .L~h l. _~.L _._ _.L';""_'_'A: .

-+ -.--.! /~_ia~i_£¥t-;:!~Jl/~L -'T'-

.._~....tt ' '- :i2...: pl.:)

Y.:::::::i._.1¥JlL~t.'::;:-A1~'·u/.!../.:;'t9__' ~-A[=~
!! ~.

..........................- ••••••••_ •••_:._••H , H_ ~ ;::::l' _ ..

...............;..
"__·_,;'.w. _

J. -- .. ~=b:.::-~=.::.1: __.

·······fJ
·"

:·~2.L.-€- _,,~.+.. -- ,.+" ~
. .1-...:+.H=:t==t==::==:t==:1==j====:::1==:t=t==~ -----. -.2L-r::"t -..,iH + _ .

t'r..9J-....'.-+i.-...._-=+.;~....~....~.-.--.~!-.-.•~:=~.i---'--+-._.~+-----l.-:i=. =.....j--r_-+-_-i-.-.-.-J__'---_.i-'--'--!-I-:- ....,.....,...... 1m
, \t! .E-l~ Fe ..~.. PI~FJiclT;1:h~~~=td±-!··,···! e···: ; , .

SC 3004R4 898

.z~~:puted by ~ c::..C b\AL--j:... .Date 2--/7 --0;"

Checked by .. ' e:;tfZ Date 4: -2 -t/!>

Approved by Date -----I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I·
I
I



: :

, ' ..' .., ,., ' 1 ,..,···" ·..• ,.. "'.,..· ·",,..,.. ·1

Project No.. \ e,/ I0 Page No. _

Subject~K 2.;/'2 L ,1"V ...;.1~ -;!, '71-'1 ~f /' .:.' ~.1

!IV FLt7 vJ 1-1- '17::>f2-0bJ2- A++\

(,1 --,Sheet No. _-..L of -----'~._.. :...-r __

i,
..........

,
..•••....•.; ....••,.. . . ....... .; t ..•••::.. ..f.......... .~._.~ •.

,",fTC:: ,C/",' • ,',.,il.:,iH:",\ .... I I I 1 ,i ill •

IT--t= !~ •Qt21_l:lL~L tm1,ci(~;+~T~~~t-::I.I' ,,+.. " ,· ·..; ,..,.._·1

J~~t6:r.-=I.~L·.~e .1./.,. ,--- ,

Stanley Consultants INC.

Computed by?" scHALK:. Date 2~ fB-rJ.5.
Checked by L::2t2 Date 4- 3-03
Approved by --:-_ Date _

k o.j~?,1f...
.)y:}.:,':,~>!.j:'(.~ti.~i(.i_,=tL.{\{Jz ..

'.. , ..i=..\,jY:::}.6:IiE.,..;I" , , ..i

'I,;""",.,.....1 .._ ..,.. ,...,.. "1,." .....,... ,..,.,., .. "...,.',,,.•_.~•. vv_..:.. __"N_·w· ~ ~" "-'"1_'V""'V" _~ ,.. _•• _. -C'--- ~ _ _ •• ~ _ •.• __ . • •.•v~ • ~.._l...._"~..v,.,,.~· .. _ .....~•._.j~_~_¥.,_~.-- ......

I

I
I
I

I
I
I

I
I
I
I
I
I
I
I
I SC 3004R4 898



Project No. I (p I /0 Page No. _

SubjectS?:" 2p t. L. 'PJ -IV'.~ -:;;,J 1"+7·/ c'J y;.)

ltV -r (CJv-..~ .+1'1 bRc..'J?,.?.. A~~\·l

Sheet No. -,--_S:-~.__ of __,_.__

........; , - ..!- ··j··············;············ ·l············ ·············+········ ·i············+·

..~_t?f ._l..:_..4.1:.::CV.~J~j._.~El ~&llJ..Y:i.tt.=~~:.ltc;t:
_~~ ._ J:p j~~-!lT Ir/_l? L.i~,J:t

..IJ;i

Computed by.~.·""".:/'-._S_·_C..:....H...,..A_'"_I<<---.:.-_ Date Z,·· !'B' 0
2

",,-

Checked by c::::2£2 Date J1.;-, 3- 03
Approved by Date _

Stanley Consultants INC.

SC 3004R4 898

I
I
I
I
I
I
I
I
I
It
I
I
I
I
I
I
I
I
I



I
I Project # 16110

Subject SR 202L Pump Station Inflow Hydrograph
Date 2/18/2003

I Computed By B. Schalk
Checked By

t,Sheet No. of 1

I BAUMGARDNER METHOD II FOR DETERMINING DESIGN INFLOW HYDROGRAPHS
RATIONAL EQUATION/SCS HYDROGRAPH METHOD

I Tabular Hydrograph Unit Discharges (qp) For Type II DistributionWith
Tc = 0.2 hr, Tt = 0 hr, IAlP= 0.10 Used To Determine qp

I K= 0.263

Inflow Q =(qp)(K)

I
Time

Time Elapsed
InflowQ

Average Incremental Cumulative
Increment Time

qp
Inflow Mass Curve Mass Curve

I (hours) (hours) (hours) (csm/in) (cfs) (cf~) (1000 cf) (1000 cf)
11 0 0 23 6.05

11.3 0.3 0.3 31 8.15 7.10 7.66908 7.66908

I
11.6 0.3 0.6 47 12.36 10.26 11.07756 18.74664
11.9 0.3 0.9 209 54.97 33.66 36.35712 55.10376
12 0.1 1 403 105.99 80.48 28.97208 84.07584

I
12.1 0.1 1.1 739 194.36 150.17 54.06228 138.13812
12.2 0.1 1.2 800 210.40 202.38 72.85626 210.99438
12.3 0.1 1.3 481 126.50 168.45 60.64254 271.63692
12.4 0.1 1.4 250 65.75 96.13 34.60554 306.24246

I 12.5 0.1 1.5 166 43.66 54.70 19.69344 325.9359
12.6 0.1 1.6 128 33.66 38.66 13.91796 339.85386
12.7 0.1 1.7 102 26.83 30.25 10.8882 350.74206

I 12.8 0.1 1.8 86 22.62 24.72 8.89992 359.64198
13 0.2 2 70 18.41 20.51 14.77008 374.41206

13.2 0.2 2.2 61 16.04 17.23 12.40308 386.81514

I
13.4 0.2 2.4 54 14.20· 15.12 . 10.8882 397.70334
13.6 0.2 2.6 49 12.89 13.54 9.75204 407.45538
13.8 0.2 2.8 44 11.57 12.23 8.80524 416.26062
14 0.2 3 40 10.52 11.05 7.95312 424.21374

I 14.3 0.3 3.3 35 9.21 9.86 10.6515 434.86524
14.6 0.3 3.6 33 8.68 8.94 9.65736 444.5226
15 0.4 4 30 7.89 8.28 11.92968 456.45228

I 15.5 0.5 4.5 27 7.10 7.50 13.4919 469.94418
16 0.5 5 24 6.31 6.71 12.0717 482.01588=

16.5 0.5 5.5 21 5.52 5.92 10.6515 492.66738

I
17 0.5 6 20 5.26 5.39 9.7047 502.37208

17.5 0.5 6.5 19 5.00 5.13 9.2313 511.60338
18 0.5 7 18 4.73 4.87 8.7579 520.36128

I, 19 1 8 16 4.21 4.47 16.0956 536.45688
20 1 9 13 3.42 3.81 13.7286 550.18548
22 2 11 12 3.16 3.29 23.67 573.85548
26 4 15 0 0.00 1.58 22.7232 596.57868

I
I
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Pipe Report

- _.... -
Pipe Upstream Downstream Average Total System System Discharge Length Constructed Section Roughness Upstream Downstream Upstream DownstreamNode Node Velocity CA lntenslh Flow Time (cfs) (tt) Slope Size Invert Invert HGL HGL

(ftls) (acres (in/hr) (min) (ftltt) Elevation Elevation (tt) . (tt)

- (tt) (tt)

P·501 MH 501 MH 500 2.42 20.856 5.78 C10.53D 121.46 195.00 0.002000 96 inet 0.013 1,369.00 1,368.61 1,381.32 1,381.29
P·502 MH502 Jet 516 5.82 19.325 5.87 -9.75 114.34 178.03 0.004999 60 inch 0;013 1,373.40 1,372.51 1,382.01 1,381.66
P·502A Jet 516 MH 501 6.24 20.856 5.82 10.26 122.46 101.99 0.005000 60 Inch 0.013 1,372.51 1,372.00 1,381.62 1,381.40
P·503 MH 503 JCT 524 6.03 16.219 5.87 8.93 95.97 101.64 0.005018 54 inch 0.013 1,375.42 1,374.91 1,382.89 1,382.65
P·503A JCT 524 Jet 523 6.16 16.569 5.87 9.21 98.04 160.31 0,004990 54 inch 0.013 1,374.91 1,374.11 1,382.61 1,382.21
P·503B Jet 523 MH 502 6.43 17.279 5.87 9.64 102.24 41.96 0.005005 54 Inch 0.013 1;374.11 1,373.90 1;382.17 1,382.06
P·504 MH 504 MH 503 8.35 13.570 5.87 8.20 80.29 365.45 0.009933 42 inch 0.012 1,380.05 1,376.42 1,384,95 1,382.96
P·505 MH505 Jet 530 9.27 11.078 t.>.87 7.82 65.55 37.97 0.011588 36 ineh 0.012 1,383,18 1,382,74 1.387.62 1,387.30
P·505A Jel530 Jet 529 9.58 11.440 5.87 7.89 67.69 98.82 0.011637 36 inell 0.012 1,382.74 1,381.59 1,387.14 1,386.27
P·505B Jet 529 MH 504 10.78 12.879 5.87 8.06 76.21 89.97 a.011559 36 inell 0.012 1,381,59 1,380.55 1,386.08 1,385.08
P·506 MH 506 MH505 7.03 8.404 5.87 6.95 49.72 83.88 0.011564 36 Inell 0.012 1,384.15 1,383.18 1,388.92 1,388,52
P·507 MH507 MH 506 9.66 8.017 5.87 . 6.78 47.44 99.10 0.011604 30 ine~ 0.012 1,385.80 1,384.65 1,390.57 1,389.44
P·508 MH 508 MH 507 7.55 5.762 5.87 6.18 34.10 272.18 0.016460 30 inet 0.012 1,390.28 1,385.80 1,392.27 1,390.91
P·509 CB 509 MH 508 10.30 5.067 5.87 5.66 29.98 319.21 0.014661 24 inet 0.012 1,395.46 1,390.78 1,397.32 1,392.44
P'510 MH510 CB509 3.60 1.227 5.87 3.79 7.26 403.85 0.017754 241net 0.012 1,402.63 1,395.46 1,403.59 . 1,397.77
P·511 CB511 MH 510 4.40 1.227 5.87 3.00 7.26 208.99 0.008804 24 inch 0.012 1,404.47 1,402.63 1,405.43 1,403.77
P·512 CB 512 CB 511 . 0.00 0;000 0.00 0.00 0.00 73.00 0.006027 24 inet 0.012 1,404.91 1,404.47 1,405.61 1,405,61
P·516 CB 516 Jet 516 2.88 1.531 5.87 3.00 9.06 10.07 0.694141 24 inet 0.012 1,379.50 1,372.51 1,381.67 1,381,66
P·517 CB 517 MH 502 3.85 2.046 5.87 5.10 12.11 10.00 0.013000 24 inch 0.012 1,378.35 1,378.22 1,382,53 1,382.50
P·518 CB 518 CB 517 3.44 1.825 5.87 4.55 10.80 114.21 0;012871 24 ine/1 0.012 1,379.82 1,378.35 1,382.85 1,382.63
P·519 CB 519 CB 518 2.24 1.190 5.87 3.37 7.04 57.21 0.005768 241ne/1 0,012 1,380.15 1,379.82 1,383.00 1,382,95
P'520 CB 520 CB 519 3.45 1.132 5.87 3.00 6.70 77.00 0.032597 24 Inch 0.012 1,382.66 1,380.15 1,383.58 1,383.07
P·521 CB 521 CB 518 0.73 0.389 5.87 3.00 2.30 68.25 0,004982 24 inet 0,012 1,380.16 .1,379.82 1,382,89 1,382.89
P·523 CB 523 Jet 523 1.34 0.710 5.87 3.00 4.20 11.23 0.349065 24 inet 0.012 1,378.03 1,374.11 1,382.19 1,382.19
P-524 CB 524 JCT 524 .0.66 0,350 5.87 3.00 2.07 12.30 0.279675 24 inch 0,012 1,378.35 1,374.91 1,382.62 1,382.62
P·525 CB 525 MH 503 4;99 2.649 5.87 4.42 15.67 10.00 0.022000 24 inct 0.012 1,378,89 1,378,67 1,383.46 1,383.42
P·526 CB 526 CB 525 1.29 0.687 5.87 3.00 4.06 110.00 0.022364 24 inch 0.012 1,381.35 1,378,89 1,383.55 1,383.52
P-527 CB 527 MH 504 2.70 0.691 5.87 3.00 4.09 120.00 0.034750 24 inch 0,012 .1,385,72 1,381.55 1,386.43 1,385,89
P·529 CB 529 Jct529 3.93 1.440 5.87 3.00 8.52 63:19 0,060294 24 inet 0,012 1,385.40 1,381,59 1,386.44 1,386.23
P·530 CB 530 Jet 530 0.68 0.361 5.87 3.00 2.14 53.21 0.043977 24 inch 0,012 1,385.08 1,382.74 1,387,18 1,387.17
P-531 CB 531 Jet 534 5.20 1.982 5.87 7.15 11 ~73 99.63 0.042859 24 inet 0,012 1,393.39 1,389.12 1,394.62 1,390.63
P·531A Jet 534 MH 505 5.80 2.675 5.87 7.47 15.83 120.00 0.042750 24 inct 0.012 1,389.12 1,383.99 1,390.55 1,388.85
P·532 CB 532 CB 531 3.23 0.811 5.87 3.62 4.80 100.17 0.004992 24 inch 0.012 1,393.89 1,393,39 1,394.66 1,394.72
P·533 CB 533 CB 532 3.89 0.712 5.87 3.00 4.22 145.47 0.005568 24 iilCh 0.012 1,394.70 1,393.89 1,395.42 1,394,68
P·534 CB 534 Jet 534 2.85 0.693 5.87 3.00 4.10 144.05 0.010205 24 inch 0.012 1,390,59 1,389.12 1,391.30 1,390.64.

Tille: Santan Freeway. Baseline to Elliot
q:\1611o\drainage\slormcad\pumpsationnorth.slm
12/02102 03:36:27 PM

Stanley Consultants Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203·755-16.66

Project Engineer: System Administrator
StormCAD v4: 1.1 [4.2014a)
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Pipe Report

Pipe Upstream Downstream Average Total System System Discharge Length Constructed Section Roughness Upstream Downstream Upstream Downstream
Node Node Velocity CA Intensity Flow Time (cts) (tt) Slope Size Invert Invert HGL HGL

(tvs) (acres) (in/hr) (min) (tvft) Elevation Elevation (ft) (rt)

- (ft) (tI)

P-300 MH 300 Jet 317 1.66 11i,29,2 5.87 (,9.26I) 84.6 334.00 0.0020 96 inch 0.013 1,369.38 1,368.72 1,381,64 1,381.61--P·300A Jct 317 Jcl316 1.66 15.259 5.42 12.57 63.4 46.01 0.0020 961nct 0.013 1,368.72 1,366.63 1,381.61 1,361.61
P·300B Jct316 MH 500 1.66 15.669 5.34 13.03 84.4 8.00 0.0020 96 inct 0.013 1,368,63 1,368.61 1,381.60 1,381.60
P-301 MH 301 MH 300 9.81 11.253 5.67 8.88 66.6 223.00 0.0050 36 inct 0.012 1,361.84 1,380.72 1,365.41 1,383.33,
P-302 MH 302 Jet 322 8,17 9.756 5.87 8.21 57.7 30.03 0.0050 36 inch 0.012 1,383.52 1,383.37 1,388.05 1,387.86
P-302A Jct322 Jet 321 8.25 9.861 5.87 8.27 58.3 81.05 0.0050 36 inch 0.012 1,383.37 1,362.97 1,387.77 1,367.24
P-302B Jet 321 MH301 6.50 10.153 5.87 8.43 60.1 226.15 0,0050 36inth 0.012 1,382.97 1,361.84 1,367.14 1,385.56
P·303 MH 303 MH 302 6.23 5.171 5.67 8.09 30.6 45.61 0.0070 30 inch 0.012 1,365.31 1,385.00 1,389.19 1,388.97
P-304A MH 304 Jct325 5.12 4.245 5.87 7.44 25.1 77.24 0.0070 30 inch 0.012 1,386.81 1,386.27 1,390.74 1,390.49
P-304B Jct325 Jct'324 5.36 4.463 5.67 7.69 26.4 54.03 0.0070 30 inch 0.012 1,386.27 1,385.89 1,390.44 1,390.25
P·304C Jct324 Jet 323 5.84 4.849 5.87 7.86 28.7 62.75 0.0070 30 inch 0.012 1,385.89 1,385.46 1,390.18 1,389.92
P-304D Jet 323 MH 303 6.23 5.171 5.87 8.03 30.6 20.11 0.0070 30 inch 0.012 ' 1,365.46 1,385.31 1,369.65 1,369.75
P·305 CB 305 MH 304 4.63 3.837 5.67 6.87 22.7 156.06 0.0070 30 inch 0.012 1,387.91 1,386.81 1,391.21 1,390.80
P-306 CB 306 CB 305 6.49 3.445 5.87 6.45 20.4 165.07 0.0070 24 inct 0.012 1,389.56 1,388.41 1,392.40 1,391.26
P·307 CB 307 CB 306 4.82 2.561 5.87 5.09 15.2 395.01 0.0035 24 inch 0.012 1,390.95 1,389.56 1,394.01 1,392.49
P-308 CB 308 CB 307 2.87 1.525 5.87 4;00 9.0 187.01 0.0035 24 inct 0.012 1,391.60 1,390.95 1,394.62 1,394,36
P·309 CB 309 MH 302 3.84 4.586 5.87 6.35 27.1 224.78 0.0050 36 inch 0.012 1,384.65 1,383.52 1,389.29 1,388.97
P-310 CB 310 ,CB 309 5:17 2.747 5.87 6.14 16.3 65.08 0.0070 24 inch 0.012 1,386.10 1,385.65 1,369.79 1.369.50
P-311 CB 311 CB310 4.02 2.135 5.87 5.43 12.6 172.17 0.0070 24 inch 0.012 1,387.31 1,386.10 1,390.30 1,389.85
P-312 CB 312 CB 311 3.20 1.701 5.87 4.75 10.1 130.18 0.0070 24 iner 0.012 1,388.22 1,387.31 1,390.56 1,390.34
P-313 CB3P CB 312 2.66 1.304 5.87 4.00 7.7 120.04 0.0070 24 iner 0.012 1,389.06 1,386.22 1,390.66 1,390.58
P-314 CB 314 CB 309 3.00 1.594 5.87 4.66 9.4 66.91 0.0063 24 inell 0.012 1,386.07 1,385.65 1,389.60 1,389.50
P·315 CB 315 CB 314 2.91 1.545 5.87 4.00 9.1 115.00 0.0075 24 Inch 0.012 1,366.93 1,366.07 1,369.78 1,369.62
P-316 CB 316 Jet 316 0.86 0.410 5.87 4;00 2.4 9.78 1.1722 24 Inch 0.012 1,380.09 1,368.63 1,381.60 1,381.61
P-317 CB 317 Jet 317 3.18 0.969 5.87 4.00 5.7 10.00 1.1952 24 inch 0.012 1,380.67 1,368.72 1,381.52 1,361.61
P-318 CB 318 MH 300 6.81 3.036 5.87 4.63 18.0 10.00 0.0050 24 Inch 0.012 1,381.61 1,381.56 1,383.22 1,383.09
P·319 CB 319 CB 318 4.60 1.742 5.87 4.00 10.3 175.01 0.0050 24 inch 0.012 1,382.49 1,381.61 1,383.64 1,383.27
P-320 CB 320 MH 301 3.40 1.100 5.87 4.00 6.5 53.34 0.1669 24 jnet 0.012 1,390.74 1,381.84 1~391.64 1,385.qO
P·321 CB 321 Jet 321 '1.88 0.292 5.87 4.00 1.7 38.93 0.1028 24 inet 0.012 1,366.97 1,382.97 1,387.43 1,387.16
P-322 CB 322 Jet 322 0.20 0.105 5.87 4.00 0.6 34.91 0.0363 24 inch 0,012 1;384.64 1,383.37 1,387.77 1,387.77
P-323 CB 323 Jcl323 0.61 0.322 5.87 4.00 1.9 10.54 0.0104 24 inch 0.012 1,386,25 1,386.14 1,390.49 1,390.48
P-324 CB 324 Jet 324 0.73 0.385 5.87 4.00 2.3 10.89 0,0327 24 inch 0.012 1,386.25 1,385.89 1,390.21 1,390.21
P-325 CB 325 Jet 325 0.41 0.219 5.87 4.00 1.3 10.83 0.0497 24 inch 0,012 1,386.81 1,386.27 1,390,46 1,390.46
P-326 CB 326 MH 304 0.77 0.407 5.87 4.00 2.4 10.02 0.0496 24 inch 0.012 1,387.31 1,386.81 1,390.77 1,390.77
P·500 MH 500 45" BEND 3.90 36.525 5.33 13.11 196.2 287.50 0.0020 96 inch 0.013 1,368.61 1,368.04 1,381.41 1,381.27--

Title: Santan Freeway-Baseline to Elliot
q:\1611O\drainage\stormcad\pumpsationsouth.stm
12/02/02 03: 11 :27 PM © Haestad Methods, Inc.
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PZ.6· 1.1
PZ.24· 1.3
P100.6· 3.0
P100.24' 3.6

Rainfall depth. inches

~.
AOOT

Stanley Consultants INC. '

Duration

2-year. 6-hour
2-year. 24-hour

100-year. 6-hour_
100-year.24-hour

Santan Freeway· Baseline to Elliot· OOF & IOF Relations

5 A = 0.34 E = 0.3...-.- .
10 B = 0.51 F = 0.46

-, ..- .- .. -.-
15 C= 0.62 G= 0.59

~__3;:;,;0:..l.··_---::;0:;...5,:,_, 0~.8.;;.;;2;;.1,'__....;H~= ......:.;0.=8

Compute the following: .
2 year, 1-hour , P2.1'
100-year. 1-hour P100.1'
2-year.2-hour 'P2:z'
i-year. 3-hour : P2,3'
i-year, 12-hour "Pi:1Z
100-Year. 2-hour "" 'P·1'OO.Z
100-year.3-hour .P1'Oci;3'

100:-year. 1:?:-h,<?~~ ,__,~~<i<iJ,z,_, '"

Compute the following: '
2-year, 5-minute P2.S- 0.3
2-year. 10-minute P2,1Q" 0.4
2-year,15-minute P2.1S" 0.5
2-year.30-mi~ute 'P2.30" 0.7
100-year.5-minute P100.S" 0.7
10o-year.10-mi;,uteP100.10~ 1.1
100-year. 15-minute "P100.1S" 1.4
100-year.30-minute P100.30" 1.9

I
I
I
I
I
I
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I
I
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I
I
I
I
I
I
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+ (Y)P100.t

X = .496 Y = .449
0.5
0.7
0.9
1.2
1.5
1.6,
1.7
1.9
2.1
2.3

X =.293 V= .669
0.6
0.9
1.1
1.5
1.8
2.0
2.1
2.3
2.6
2.8

X= .674 Y = .278
0.4

-'0:6

0.7
1.0
1.2

.11.4

1.4
1.6
1.7
1.9

Page 2

y
0.278
0.449·
0.669
0.835
1.381

(X)P2T.t

~
AOOT

X
0.674
0.496
0.293
0.146

-0.337

PT,t=

P10.S"
P10,10"

P10.1S"
. P10.30"

P10.1'

P10.2'

P10.3'

P10.6'

P10.12'

P10.24'

PS,S"

P5,S"

PS.1S"
PS,30"

PS.1'

PS.2'
. PS,3'

PS.6·

PS.12'
PS.24'

Stanley Consultants INC.

S-min
10-min
15-min
30-min
1-hour
2-houf
3-hour
6-hour
12-hoUf
24-hour

Santan Freeway - Baseline to Elliot - OOF & IOF Relations

5-min
10-min
15-min
30-min
1-hour
2-hour
3-hour
6-hour
12-hour
24-hour

Frequency (T-year)
S-year
10-year
25-year
50-year
SOO-year

Selected frequency = 5 year

Selected frequency =10 year

where X and Y for a selected frequency (T-year) are

For any flood frequency (T-year) other than the 2-year or t.!:te 100-year,calculate the
rainfall depth for each rainfall duration. (t) by the fOllowing_~uation:

Selected frequency =25 year
S-min P2S.S"
10-min P2S,10"

15-min P2S.1S"

30-min· P2S.30"

1-hour P2S.1'

2-hour P2S.2'

3-hour P2S.3·

6-hour P2S.6'
12-hour P2S.12'

24-hour P2S.24'

I

,I
'I
,I,

I'
:1
I

Sanlan.xls

I

I
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I
I
I
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Sanlan.xls

Duration Rainfall depth, in inches
Frequency, in years

2 5 10 25 50 100 500
5-min 0.29 0.40 0.47 0.56 0.64 0.71 0.89
10-min * 0.44 0.60 0.71 0.86 0.98 1.10· 1.37
15-min 0.53 0.75 0.90 1.10 1.25 1.41 1.76

.30-min * 0.70 1.00 1.20 1.48 1.69 1.91 2.39
1-hour 0.86 1.24 1.50 1.84 2.11 2.38 3.00
2-hour 0.94 1.36 1.63 2.01 2.30 2.59 3.26
3-hour 1.00 1.43 1.72 2.12 2.43 2.73 3.44
6-hoUf 1.10 1.58 1.89 2.33 2.67 3.00 3.77
12-hour 1.21 1.73 2.08 2.56 2.93 3.30 4.15
24-hour 1.31 1.88 2.27 2.79 3.20 3.60 4.53

* Note: 10-min and 3D-min values are not coded into the PH record for HEC-1

1214/02

Date: to-lI,O'Z..
Date: Ie 'Z5 t1Z.
Date: -l

Designed By:..K2L

Checked By:~
Approved By: _

SCI Proj # : ..:.16;:.:1..;.:10=--__

x= .146 Y = .835
0.6
1.0
1.3
1.7
2.1
2.3
2.4
2.7
2.9
3.2

PARTE

x=-.337 Y=1.381
0.9
1.4
1.8
2.4
3.0
3.3
3.4
3.8
4.2
4.5-

~
AOOT

PSOO,S"
PSOO,10·
PSOO,1S"
PSOO,30"
PSOO.1'
Psoo,z'
PSOO.3'
PSOO,6'
PSOO.1Z'
PSOO.24'

Stanley Consultants INC.

Selected frequency =50 year
5-min PSO,S"
10-minPSO,10" .
15-min PSO,1S"
3D-min PSO,30·
1-hour PSO, l'
2-hour PSO,2'
3-hour PSO,3'
6-hour PSO,6'
12-hour PSO,12'
24-hour . .PSO,Z4' .

Selected frequency =500 year

Santan Freeway· Baseline to Elliot· DDF & IOF Relations

Page 3

5-min
10-min
15-min
30-min
1-hour
2-hour
3-hour
6-hour
1Z-hour
24-hour

Tabulate. thera·in~all Depth:Durati0I1:Frequency statistics below:
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Santan.xls
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1214/02

500
10.70
8.19
7.04
4.79
3.00
1.63
1.15
0.63
0.35
0.19

100'
8.61
6.57
5.62
3.81
2.38
1.30·
0.91
0.50
0.28
0.15

i
r------'---; II-+-2-year I' I
1-1/1-'- 5-year. I

I 10-year ,i
I .25-year ·1 i
I --*- 50-year I'
I-+-10o-year :!
!-+- 500-y~arII

I
I
I
i
1
I
I100

50
7.70
5.87
5.00
3.39
2.11
1.15
0.81
0.44
0.24
0.13

Designed By: ~ S R

Checked By: 214>
.Approved By: _

10

Frequency. in years
10 25

5.61 6.79
4.25 5.17
3.58 4.38
2.41 2.96
1.50 1.84
0.82 1.01
0.57 0.71
0.32 0.39
0.17 0.21
0.09 0.12

SCIProi#:_16_1_10~ _

5
4.76
3.60
3.00
2.01
1.24
0.68
0.48
0.26
0.14
0.08

Page 4

1

Rainfall Duration (hr)

0.1

~
/.\OOT

2

Rainfall Intensity. in inches/hour

3.52
2.63
2.13
1.41
0.86
0.47
0.33
0.18
0.10
0.05

Rainfalllntensity-Duration-Frequency worksheet:

0.10 +I-------,-------,-----~+~
0.01

100.00

1
I
!
I

...
~ 10.00g
.?:'-;
c:
GI-.5
~
c:

1.00"i
0::

Rainfall Intensity Duration.Frequency Curves

Santan Freeway- Baseline to Elliot - DOF & IOF Relations

e
Stanley Consultants INC.

Duration

5-min
10-min
15-min
30-min
1-hour
2-hour
3-hour
6-hour
12-hour
24-hour
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Ihapter5 Tabular Hydrograph Method Technical Release 55

Urban Hydrology for Small Watersheds

1-'---------,-----

III values for runoff curve numbers

Development of composite floQd

l ,hYdrOgraPh .

\. his section describes the procedure for developing
Iii,he peak d,ischarge and selected discharge values of a
.-ompositeflood hydrograph.

Selecting Tc and T t

~rst,. use worksheet 5a to de~elopa summary of basic
"'""'watershed data by subarea. Then use worksheet 5b to

'

eveloP a tabular hYd.rograph discharge summary;, this
ummary displays the effect of individual subarea

.. ydrographs as routed to the watershed point of

Irable 5-1
-.-.'..---

interest. Use 2: Tt for each subarea as the total reach
travel time from that subarea through the watershed to
the point of interest. Compute the hydrograph coordi
nates for selected 2: Tt's using the appropriate sheets
in exhibit 5. The flow at any time is:

[eq.5-1]

where:

q = hydrograph coordinate (cfs) at hydrograph
timet

~ = tabular hydrograph unit discharge from
exhibit 5 (csm/in)

Am = drainage area of individual subarea (mi2)

Q = runoff (in)

,j
I,

(21o-Vl-TR-55, Second Ed., June 1986)

I
\; ..

I
I
I,
I
I,
I
I
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40
41
42
43
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

III Curve 1"
(in) number (in)

3.000 70 0.857
2~878 71 0.817
2.762 72 0.778
2.651 73 0.740
2.545 74 0.703
2.444 75 0.667
2.348 76 0.632
2.255 77 0.597
2.167 78 0.564
2.082 79 0.532
2.000 80 0.500
1.922 81 0.469
1.846 82 0.439
1.774 83 0.410
1.704 84 0.381
1.636 85 0.353
1.571 86 0.326
1.509 87 0.299
1.448 88 0.273
1.390 89· 0.247
1.333 90 0.222
1.279 91 0.198
1.226 92 0.174
1.175 93 0.151
1.125 94 0.128
1.077 95 0.105
1.030 96 0.083
0.985 97 0.062
0.941 98 0.041
0.899

Since the timing of peak discharge changes with Tc
and TIJ interpolation of peak discharge for Tc and Tt
values for use in exhibit 5 is not recommended. Inter
polation may result in an estimate of peak discharge
that would be invalid because it would be lower than
either of the hydrographs. Therefore, round the actual
values ofTc and Ttto values presented in exhibit 5.
Perform this rounding so that the sum of the selected
table values is close to the sum of actual Tc and Tt. An
acceptable procedure is to select the results of one of
three rounding operations:

1. Round Tc and Ttseparatelyto the nearest table
. value and sum,

2. Round Tc down and Tt up to nearest table value
and sum,

3. Round Tc uP. and Tt down to nearest table value
and sum.

From these three alternatives, choose the pair of
rounded Tc and Tt values whose sum is closest to the
sum of the actual Tc and Tt. If two rounding methods
produce sums equally close to the actual sum, use the
combination in which rounded Tc is closest to actual
Tc' An illustration of the roUnding procedure is as
follows:

I



Tabie values by rounding accuracy decreases as the complexity of the water-
method shed increases. Ifyou want to compare present and

Actual developed conditions of a watershed,use the same
values 1 2 3 procedure for estimating Tc for both conditions.

Tc 1.1 1.0 1.0 1.25

T~ 1.7 1.5 2.0 1.5
Use the TR-20 computer program (SeS 1983) instead

Sum 2.8 2.5 3.0 2.75 ofthe Tabular method if any of the following condi-

Tabular HydrograpbMethod

I '~I

:'1f· ,
i i

i I

I:
~ {
~ !
; I
, I
r I

Technical Release 55
Urban Hydrology for Small Watersheds

• . Tt is greater than 3 hours (largest Tt in exhibit 5).
• Tc is greater than 2 hours (largest Tc in exhibit 5);
• Drainage areas of individual subareas differ by a

factor of 5 or more.
• The entire composite flood hydrograph or entire

runoff volume is required for detailed flood
routings. The hydrograph based on extrapolation is
only an approximation ofthe entire hydrograph.

• The time of peak discharge must be more accurate
than that obtained through the Tabular method.

tions applies:

The composite flood hydrograph should be compared
with actual stream gage data where possible. The
instantaneous peak flow value from the composite
flood hydrograph can be compared with data from
USGS curves of peak flow versus drainage area.

ChapterS

Selecting Ia I P

In this instance, the results from method 3 would be
selected because the sum 2.75 is closest to the actual.
sum of 2.8.

The computed Ia / Pvalue can be rounded to the
nearest Ia / P value in exhibits 5-1 through 5-III, or the
hydrograph values (csm/in) can be linearly interpo
lated because la / P interpolation generally involves
peaks that occur at the same time.

1. Set up a table similar to worksheet 5b. Include on
this table the full range of hydrograph times dis
played in exhibit 5.

2. Compute the subarea discharge values for those
times and·insert them in the table.

3. Sum the values to obtain the composite
hydrograph.

4. Apply linear extrapolation to the first two points
and the last two points of the composite
hydrograph. The volume under this approximation
of the entire composite hydrograph may differ
from the computed runoffvolume.

Summing for the composite hydrograph

The composite hydrograph is the sllIlUllation of
prerouted individual subarea hydrographs at each time
shown on worksheet5b. Only the times encompassing
the expected maximum composite discharge are
summed to define a portion of the composite
hydrograph.

Ifdesired, the entire composite hydi-ograph can be
approximated by linear extrapolation as follows:

Limitations

I
I'
I
J
I
I
I
I
I
I
I
I
I
I
I

I
I

The Tabular method is used to detennine peak flows
and hydrographs within a watershed. However, its

(ZlO-Vl-TR-55, Second Ed., June 1986) 5-3
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- - - ~ - ~.... - .~ - ... - .. - - - - - - -~
Exhibit 5-II: Tabular hydrograph unit.~ischarges (csm/in) for type II rainfall 4istribution-'-continued .0

TRVL-----------.--------------._~------- .. ----.------.~-------HYOROGRAPHTIME(HOURS)--------.------.--------------------. ____ ~ ___ , ____ • ___
TIME 11.3 11.9 12.1 12.3' 12.5 .12.7 13.0 13.4 13.8 14.3 15.0 16.017.0 18.0 20.0 26.0
(hrl11.0 . 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.519.0 22.0
----+---+ -- + - + -+--+---+--.+-- +-- +--+ -- + -+--+-- + .--t-- + -. +--+--+ -.+-- + __ +_.+ __ + ___ + __ + __ + __ + __ +._ + - - +IAIP = 0.1 0 . . * * * TC ~ 0.2 ~R * * ~ IAIP = 0.10
.'-' -. + - -- + - - + - + - + _. +.• - - +,- - + _.- + •.-' + -- + - - + - + - - + - - +. -. - + -'- + • - + - - + - - + - - + - - + - - +. - - + - - + - - - + - - + - - + • -. + -. + - + --+

---...~ 23' 31 47 209403 739 800 481 250 166 128 102 86 70 61 54 49 44 40 35 33 30 27' 24 21 20 19 18 16 13 12 0
. 0 19 26 39 86 168 325 601 733 565 355 229 161 122 83 69 5953 47 43 37 34 31 28 25 22 21 19 18 16 14 12 0
.. 2017 23 32 49 74 136 262 488 652 594 435 298 207 115 81 67 58 51 46 40 35 32 29 26 23 2120 19 16 14 12 0
.30 16 22 3046 64 112 212 396 566 585 485 360258 139 90 71 60 53 48 41 36 32 2926 23 21 20 19 16 14 12 0
.40 14 19 25 37 43 57 94 173 322 485 551 507 409 227 129 87 68 58 52 44 38 33 30 27 24 21 20 19 17 14 12 0.50 ,13 18 24 35 40 52 80 142 262 410 504 506 441 269 153 98 73 61 53 45 39 34 30 27 24 22 . 20 19 17 15 12 0.75 10 13 17 23 26 30 34 40 55 86 150 247 349 438 360 240 151 101 75 57 47 39 33 29 26 23 21 20 18 15 12 01.0 9 11 14 19 21 24 26 30 35 44 62 101 167 337 413 353 245 157 104 68' 53 42 35 31 28 24 22 20 18 16 12 o .
1.5 6 8 10 13 14 15 . 17 19 21 . 23 26 30 37 73 166 288 356 337 264 154 91 57 42 35 30 27 24 22 19 17 13 32.0 4 '5 7 8 9 10 10 11 12 14 15 16 18 23 31 55 114 206 291 324 239 125 63 44 35 31 28 24 20 18 14 92.5 3 4 5 6 6 7 7 8 9 9 10 11 12 15 18 22 32 58 III 227 298 246 122 63 43 35 31 27 22 19 15 11

g 3.0 1 2 3 4 4 4 5 5 6 6 7 7 8 9 11 13 16 19 27 59 138 280 248 137 70 46 36 31 25 21 16 11.... ----+---+-- + - +-+--+---+--+--+-- + - - + - - + - + - - + -- + - - + - - + - - + - - + -- + - - +. - - + - - + - - + - - + - - - + - - + -. +- - + - - + - + -- +
~ IAIP = 0.30 * * * TC = 0.2 HR ** * IAIP = 0.30
;, - - -. + - - - + - - + + -+-- +---+ -- +-- +_. + --+.- + - + - - + -- + - - + - - + - - + - - + - - + - - + - -. + - - + - - + - - + - - - + -- + - - + - - + - - + - + - - +

~
0.0 0 0 0 39 180 545 697 497 276 198 158 130 110 93 81 73 67 61 56 49 46 43 39 35 32 30 29 27 24 21 19 0
.10 0 0 0 2 27 129 407 600 532 361 252 190 150 108 90 79 71 65 59 52 48 44 41 36 32 31 29 28 25 21 19 0.~ .20 0 0 0 2 19 92 302 501 521 415 306 228 176 119 95 82 73 67 61 53 48 45 41 37 33 31 29 28 25 21 19 0

~ .30 0 0 0 0 1 13 66 223 408 484 438 350 269 163 114 93 80 72 65 57 51 46 42 38 34 31 30 28 25 22 19 0'"0::s .40 0 0 0 0 1 9 47 164 327 431 436 379 306189 127 98 83 74 67 58 52 47 43 38 34 31 30 28 25 22 19 00-
t'l .50 0 0 0 0 0 0 6 33 120 258 374 415 391 271 173 121 95 81 72 62 55 48 44 40 35 32 30 29 26 22 19 0.;0- .75 0 0 0 0 0 0 2' 13 50 126 221 302 348 323 240 167 121 96 81 68 59 50 45 41 37 33 31 29 26 23 19 0....
§ 1.0 0 0 0 0 0 0 0 0 1 6 24 69 139 285 331 280 204 145 109 82 68 56 48 43 39 35 32 30 27 24 19 0
~.... 1.5 0 0 0 0 0 0 0 0 0 0 0 0 1 16 79 186 271 288 247 165 110 76 58 49 44 40 35 32 29 26 20 5<0
00 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 24 80 163 235 262 202 123 76 58 49 43 39 35 30 27 21 132J 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 6 28 77 179 242 207 120 75 57 48 43' 39 32 29 22 17

3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 30 101 207 227 130 80 59 49 44 35 30 24 18
. - -. - + - - - + - - + .- + -+-- +---+ --+-- +-- + - - + - - + -+--+-- + --+-- +. - - .+ - - + - - + - - + -- + - - + - - + -- + - -- + - - + -.- + -- + -- + - + -. +

IAIP = 0.50 * * * TC= 0.2 HR * * * IAiP - 0.50
.-.- +.--+ -- + - + - + -- + - .. + - - + - - + - - + - - + .• + • + - - + -- +--+-.+ .- +--+--+ --+.- + - - + - - + -- + - - - + - - + - - + -- + . - + - + - - +

0.0 0 0 0 0 7 98 371 322 221 182 158 137 120104 94 86 80 74 69 62 60 57 52 47 44 42 40 39 35 30 28 0
.10 0 0 0 0 4 67 270 305 249 204 174 149 130 108 97 88 82 76 71 64 60 57 53 48 44 42 41 39 35 30 28 0
.20 0 0 0 0 0 3 45 195 268 255 221 189 163 125 106 95 87 80 75 67 62 58 54 49 45 43 41 39 35 31 28 0
.30 0 0 0 0 0 2 31 140 226 245 229 203 176 134 111 98 89 82 76 68 62 59 55 50 45 43 41 39 36 31 28 0

.40 0 0 0 0 0 1 21 101 184 225 228 211 188 144 117 101 91 84 78 69 63 59 55 50 45 43 41 40 36 31 28 0

.50 0 0 0 0 0 0 .. 1 14 72 146 199 218 213 175 137 113 99 89 82 73 66 60 56 52 47 43 42 40 36 32 28 0

.75 0 0 0 0 0 0 0 5 28 71 121 162 186 193 161 133 112 98 88 78 70 62 57 53 48 44 42 41 37 33 28 0
1.0 0 0 0 0 0 0 0 0 0 2 13 38 77 154 186 174 147 122 105 89 78 68 60 56 51 46 43 42 38 34 28 0

1.5 0 0 0 0 0 0 0 0 0 0 0 0 2 22 71 129 163 168 150 120 98 80 67. 60 55 51 46 43 40 36 28 4
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 25 65 112 146157 134 103 79 67 60 55 50 46 41 38 29 14
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 8 26 60 117 148 136 101 79 66 59 54 50 43 39 31 24
3,0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 9 40 90 142 130 99 7866 59 54 45 41 33 26
----+---+--+ - + - + - - +._. + - - + - - + - , + -.+ -- + - + - - + -- + - - + - - + _. + - - + _. + -- + -- + .-+--+-. +---+-7+'-+-- + - - +, + --+

RAINFALL TYPE = II * * * TC - 0.2 HR * * * SHEET 2 OF 10
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. BAUMGARDNER HETHOD II FOR OETERMHtIHG DESIGN INFLOW·
HYDROGRAPHS - RATIonAL EQUATION/SCS HYOROGRAPH HETHOD.

Robert H. Baumgardner
March 1982

1. Oil:;" I ntroduct ion

Highway engineers have traditionally been concerned with designing hydraulic
structures to pas~ the peak design flow; however. the cost-savings feature of
providing storage to reduce peak rates of flow has been amply demonstrated.
Sto.rage is a criti cal el ement in detention basi n and storm water pumping
stati on desi gn.

To analyse the benefits of storage, a reservoir routi.ng procedure must be
used; this procedure requires a design inflow hydrograph. Over the years. a
number of "Modified Rational Equation" or -Triangular Rational Equation"
hydrograph methods have been developed. For the most part, these methods
have been somewhat approximate with questionable merits.

The Soil Conservation Service (SCS) has developed a hydrograph procedure (l)
that can be used in the rural or urban setting. Engineers have been reluctant
to use this procedure for highway" drainage design for two reasons: First.
the SCS method has its roots in an agricultural format; the urban case is
achieved by applying several "correction factors." Second, the stonn drainage
system is usually designed using!! Rational Equation/Manning's Formula
method. Th is. means that different peak flows coul d be arrived at for the
stonn drain system and the detention basin.

THE PURPOSE OF THIS PAPER IS To DEVELOP A DESIGN INFLOW HYDROG~APH PROCEDURE
BY COt1BIrHNG THE RATIONAL EQUATION WITH THE STANOARDIZED SCS HYOROGRAPH
SHAPE. THIS HYDROGRAPH PROCEDURE HAS TWO ADVANTAGES. "FIRST. THE HYOROGRAPH
PEAK IS COMPATIBLE WITH THE RATIONAL EQUATION PEAK FLOW RATE, AND SECOND. A
SMOOTH CURYELINEAR HYDROGRAPH IS PRODUCED THAT CAN BE USED IN RESERVOIR
ROUTING PROCEDURES.

1·
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2.0 Rational Equation

An ex.ample problem will be woven through the discussion. For the ex.ample
problem, the drainage area is 7.0 Ac .• runoff coefficient-O.7, time of
concentration-12 ~in., and the rainfall intensity for a 10-year storm in the
Washington area is 5.5 in/hr. The peak rate of flow is:

Q = CIA

Q = O.7X 5.5 X 7.0

Q = 2.7.0 cfs.

I
!
i
!
!

..

(1 )

Q = peak rate of runoff, cfs.
C • coefficient of runoff.
I = rainfall intensity, in/hr.
A = drainage.area,Ac.

Q = CIA "

Detailed design guidance for determining the various parameters 1s provided
in several references (2. 3, 4, and 5). The HDS Ho. 4. "Design of Roadside
Ora; nage Channel s, II suggests that the Rational Equa ti onalbe 1imited to
drainage areas less than 200 arces (2, p.7); however, the more recent FH\olA
publication, "Design of Urban Highway Drainage" (3) suggests that the Rational
Equation is valid for drainage areas up to 500-750 acres (3, p. 3-14).

Huch has "already been written about the Rational Equation. and it 1s far
beyond the scope of this paperto.repeat these discussions; however, it
should be remembered that the Rational Equation will only produce a peak flow
rate. To obtain a hydrograph; separate, additional assumptions must be made.

The Rational Equation is: . .

. where:



1

'I
1
I
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I

. t

NOTE: Figure 1 not available.

The tri angul ar Rational hyrograph method produces avery limited design
hydrograph. For the exampl e problem, the base of the hydrograph waul d only
be 32 minutes; the rising and falling limbs of the hydrograph are quite'

short •
". In detention basin design, the nSlng limb of the hydrograph is quite important

since considerable volume of runoff will go into storage. This reduces
the available storage in the basin when the peak center portion of the
hydrograph a rrivesa t the basi n. The shortCOOIl ngs of the triangul ar hydrograph

are demonstrated in Section 6.0.

:!;: 3.0 Triangular Hydrograph

Some discussion of the triangular Rationalhydrograph must be provided. since
it is .so popular. This method produces a triangular hydrograph whose peak is
determined by the Rational Equation and with rising and 'falling legs equal to
T

c
and 1.67 Tc' respectively, as shown in figure 1. ONE OF THE GOALS OF

THIS PAPER WILL DEMONSTRATE THAT THE TRIANGULAR. "RATIONAL" HYDROGRAPH DOES
NOT PRODUCE ENOUGH TOTAL VOLUME OF"RUNOFF FOR STORAGE PROBLEMS.



(2)
q= qp (OA) (Q)

Vaules of q are provided in table 5-3 of the SCS publication TR-55 (1) forp .. .
times of concentrations between 0.1 hrs. to 2.0 hrs. This table has .been
reproduced in Appendix A. Table 5-3 was developed by computing hydrographs
and routing them through stream reaches (1, p. 5-1).· . .

A THOROUGH UNDERSTANDING OF CHAPTER 5. AND ·SCS METHODS IN GENERAL, SHOULD
BE OBTAINED BEFORE ATTEMPTING TO DEVELOP THE HYDROGRAPH PROCEDURE USED IN

.THIS PAPER.

q = hydrograph ordinate, cfs.
q = tabular hydrograph unit discharge values. csm/in

p. (cfs/sq.mi./in. of runoff).
DA = drainage area, sq mi1 es
Q = runoff, in.

The (DA) term is sel f-e:xpl ana tory ,wh i1 e the (Q} term represents the runoff
from a 24-hour stann of a given frequency. In the SCS method, the 24-hour
rainfall, SCS type II rainfall distribution. and runoff curve number (hydrologic
soil-cover. complex.es) interact to detennine the (Q) term. (The peak. rate of
flow (Q) detennined by the Rational Equation is equivalent to the peak value
of (q) for the SCS methods. Oi fferent definitions for the Qsyrnbol between
the methods ;s confusing. For the purpose of this paper, THE PEAK RATE OF
FLOW FOR THE DEVELOPED HYDROGRAPH IS GIVEN THE SYMSOL Q SWCE IT IS PRODUCED
BY THE RATIOHAL EQUATION; LESSER FLOW RATES ARE GIYEN THE SYMBOL q.)

THE SHAPE OF THE HYDROGRAPH IS DETERMINED BY THE (qp) TERM. THE DESIGN

TABLES FOR DEVELOPING THIS TERH WILL BE GLEANED FROM THE SCS METHOD TO
ESTABLISH THE SHAPE OF THE HYDROGRAPHS USED Itt THIS PAPER.

where:

· 4.0 SCSUrban Hydrology

In chapter 5, of theSeS pUblicationTR-55, "Urban Hydrology for Small
Watersheds" (1 La tabul ar hydrograph method for urban wa tersheds is clevel oped.
In this method, flow rates for clock. times are developed by the following

eq uation (1, p. 5-3 ) :



5.0 Rational Equati aniSeS \lydrographMethod

111 th the back ground I nfa rmatj anon the Rat i anal Equati on and ses hyd rograph
eS tab1I shed, the Rat lona1 Equatl anISeS Hydrograph Method can now be deve

l
oped.

First, THE PEAK OF THE HYOROGRAPH IS OElt:RMINED BY THE RATIONAL EQUATION as
discuss~d in Section 2.0. For the example problem, the peak rate of runoff

(Q) is-27.0-cfs.
Next, ~he Rational Equation peak rate of Tunof~ (Q) is set equal to the peat
rate of runoff as determined by the SCS method (equation 2):

Rational Equation'; Peak Rate of Flow SCS Method

Q .= qpeak (OA) (Q)
(3)

-I
·i

I

!
i

_.i

..~..

Once the K value has been determined, other values of q. can be multiplied

by K to constuct the hydrograph.· P

(5 )

(4 )

K = equivalent coefficient

K = ~Q'

qpeak

qpeak .. peak val ue of qp

where:

Peak values (q - I.) of q are d~veloped in table 1 base~ on a review
peaf.. Pof table 5-3 (Appendix A) and figure 5-2 of the ses publication TR-55 (I);

fj gure 5-2 is shown as figure 2. NOli BY SUBSTITUTING THE PEAKYALUE OF qp

FOR THE $.'1IE TIME OF CONCENTRATION AS USED IN DETERMINING THE PEAK RATE OF
FLOII FOR THE RATImlAL EQUATION, the combined (OA) (Q) term can be solved for.
because two values of the equation are known. .

Since both the (DA) and (Q) terms are constant, they can be replaced by

_an equivalent coefficient.

where:
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Time of C10ckTime Peak Values(q k)pea

Concentration of Peak of {q )1

(hrs) (hr)

p

.1 11.8 991

.2 11.9 196

.3 11.95 665

.4 12.05 580

.5 12.1 495

.75 12.3 388

1.0 12.5 316

1.25 12.6 271

1. 50 12.85 236

2.0 13.0 192

Table 1 Peak Val ue5 (q. .) ofqpeak . P

Note that"no dimensional units areus~d since this
is stri~tly a shape factor.

.. !
I

I



K = .033919598

K >: 27.0
]9"f;"

IT MUST BE RE1-lEM8ERED THAT THE VALUES USED FOR qHUSTCOHE FROM THE TIME. . P .
OF CONCENTRATIOn TABLE (TABLE 5-3 APPENDIX A) WITH THE ~N1E VALUE AS THE TIME

. OF COrlCENTRATION DEVELOPED BY THE RATIONAL EQUATION. If the developed time
of concentration is a different value than the available tables, a special
table must be developed by interpolation.

From theexafilple problem, the peak rate of runoff is 27.0 cfs. Selecting
'a q' ~ value of 796 from table 1, for a time of concentration 0.2 hrs. andpea", . .
using equation 5: .

r.,
r
i.
i

i

(6)q = q X K
p

How by using the values of ~ from the 0.2 hrs time of ~oncentration

tab 1e (Table 5-3. App~ndix At the hydrograph can be cons~ructed us i ng
equation 6 as shoHn in table .2. The resulting design inflow hydrograph is
shown in figure 3.

• o~

. w. •.t:~:L
, I • t
~-..

.I

,0,
F \ al'i
c.tS zo

10

\0

Figure 3. Design Inflow Hydrograph

..



I llllt:. '1 p
(hrs)

(cfs)

11.0 23 .033919598 .8

11.5 47 1.6

11.7 208 7.1

11.8 509 17.3

11.9 796 27.0

12.0' 641 21. 7

12.1 424 14.4

12.2 245 8.3

12.3 170 5.8
.• f·

12.4 138 4.7

12.5 121 4.1

12.6 104 3.5

.. 12.7 85 2.9

12.8 75 2.5

12.9 71 2.4

13.0 68 2.3

13.2 56 1.9

,. 13.5 49 1.7

L'
14.0 40 1.4

h '
14.5 34 1.2

1- :":' ~
;: . ~i 15.0

1.029

I 16.0 24 .8
f ~~~. - . _...

18.0 18 .6

20.0 14 .5

Table 2. Design Inflow Hydrograph .Cal cul ations

I
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STAGE - STORAGE REALATIONSHIP



-------------------SR 202L Pump Station
SCI #16110

Santan Freeway - SR 202L Baseline to Elliot - Stage-Storage

• fl SCI Proj. #: 16110

g~<> Date:~-LC" -'0~Stanley Consultants INC. ACCT Designed By:
Checked By: d7 Date: 4 ... 4--03
Approved By: Date:

Pipe Diameter, 0 8 ft
Pipe Slope, S 0.002 ftlft
Pipe Length, L 882 ft
OS Pipe Invert 1368 ft
US Pipe Invert 1369.764 ft

Depth In
Storage

WSEL (tt) Wet Well Wet Well Pipe Case Pipe Total
WSEL (tt)

(tt)
Volume (cf) (FHWA Volume (cf) Volume (cf)

Series 5)
1360 0 0 0 0 1360
1361 1 1520 0 1520 1361
1362 2 3220 0 3220 1362
1363 3 5110 0 5110 1363
1364 4 7180 0 7180 1364
1365 5 9430 0 9430 1365
1366 6 11870 0 11870 1366
1367 7 14440 0 14440 1367
1368 8 17140 Case 1 0 17140 1368
1369 9 19980 Case 1 750 20730 1369
1370 10 22820 Case 2 4020 26840 1370
1371 11 25670 Case 2 9510 35180 1371
1372 12 28520 Case 2 16030 44550 1372
1373 13 31370 Case 2 22970 54340 1373
1374 14 34220 Case 2 29870 64090 1374
1375 15 37070 Case 2 36230 73300 1375
1376 16 39920 Case 2 41390 81310 1376
1377 17 42770 Case 4 43940 86710 1377
1378 18 45620 Case 5 44330 89950 1378
1379 19 48470 Case 5 44330 92800 1379
1380 20 51310 CaseS 44330 95640 1380
1381 21 54160 Case 5 44330 98490 1381
1382 22 57010 Case 5 44330 101340 1382
1383 23 59860 Case 5 44330 104190 1383
1384 24 62710 CaseS 44330 107040 1384
1385 25 65560 .Case 5 44330 109890 1385

Q:\1611O\Drainage\SChalk\ExCel\SR 202L Pump Station, Storage L=882, 3/25/2003 Sheet of



-------------------SR 202L Pump Station
SCI#16110

Stage-Storage Curve
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_- a _

SR 202L Pump Stalion
SCI #16110

CASE #1
Volume of Water in Pipe, V =Ungula Eq Volume

UngulaEq
WSEL
Pipe Diam, D
Pipe Slope, S
DS Pipe Invert
Pipe Length
US Pipe Invert
Depth of Water, d

1369 ft
8 ft
0.002 ftlft
1368 ft
882' ft
1369.764 ft
1 ft

SCI Proj. # :..;.1,;;,.,61;.;.,10,;..... _

SCI Proj: SR 202L Pump Station Storage Pipe

Designed By: Date: --,__,..--....

Checked By: 2P Date: -1- - 4 -os
Approved By: Date: _

~ =1t - cos·1«2d/D-1»
a =(D/2)sin(~)

V = (1/3S)[a(3(D/2)2-a2)+3(D/2)2(d-D/2)~] (Ungula Eq)

~
a
Volume of Water in Pipe, V

0.7211416
2.64097
750.35623 cf

Q:\1611O\Oralnage\Schalk\ExceI\SR 202L Pump Stalion, Storage L =882, 3/25/2003 Sheet of



-~~~--~---~---~-~--SR 202L Pump Station
SCI #16110

CASE #2
ActualVolume of Water in Pipe, V =Ungula V • Imaginary Ungula V

Ungula Eq
WSEL
Pipe Diam, 0
Pipe Slope, S
OS Pipe Invert
Pipe Length, L
US Pipe Invert
Depth of Water, d

1370·ft
8 ft
0.002 ftlft
1368 ft
882 ft
1369.764 ft
2 ft

Imaginary Ungula Eq
WSEL
Pipe Diam, 0
Pipe Slope, S
OS Pipe Invert
Pipe Length
US Pipe Invert
Depth of Water, d'

1370 ft
8 ft
0.002 ftlft
1368 ft
882 ft
1369.764 ft
0.236 ft

~ =1t - Cm~-1«2d/D-1»

a =(D/2)sin(~)

V =(1/3S)[a(3(D/2)2-a2)+3(D/2)2(d-D/2)~] (Ungula Eq)

~ =7t - cos·1(2d/D-1» .
a =(D/2)sin(~)

V =(1/3S)[a(3(D/2)2-a2)+3(D/2)2(d-D/2)~] (Ungula Eq)
d' =d - LS .

~
a
Volume of Water in Pipe, V

1.0456049
3.4609119
4048.5343 cf

~
a
Volume of Water in Pipe, V

0.34363
1.34763
25.7338 cf

Actual Volume of Water in Pipe, V 4022.8005 cf

Q:\16110\Orainage\Schalk\Excel\SR 202L Pump Station, Storage L = 882, 3/25/2003 Sheet of



--~~-----~~~---~---SR 202L Pump Station
SCI #16110

CASE #2
Actual Volume of Water in Pipe, V = Ungula V • Imaginary Ungula V

Ungula Eq ImaginaryUngula Eq
WSEL 1371 ft WSEL 1371 ft
Pipe Diam, 0 8 ft Pipe Diam, 0 8 ft
Pipe Slope, S 0.002 ftlft Pipe Slope, S 0.002 ftlft
OS Pipe Invert 1368 ft OS Pipe Invert 1368 ft
Pipe Length, L 882 ft Pipe Length 882 ft
US Pipe Invert 1369.764 ft US Pipe Invert 1369.764 ft

Depth of Water, d
,

1.236 ftDepth of Water, d 3 ft

$ = 1t - cos·
1
«2d/D-1» $ = 1t - cos·1«2d/D-1»

a =(D/2)sin($) a =(D/2)sin($)
V =(1/3S)[a(3(D/2)2.a2)+3(D/2)2(d~D/2)$1 (Ungula Eq) V = (1/3S)[a(3(D/2)2-a2)+3(D/2)2(d-D/2)$1 (Ungula Eq)

$ 1.3165234 $ 0.806332
a 3.8713858 a 2.887013
Volume of Water in Pipe, V 10768.417 cf Volume of Water in Pipe, V 1256.022 cf

Actual Volume of Water In Pipe, V 9512.3956 cf

0:\16110\Orainage\Schalk\Excel\SR 202L Pump Station, Storage L = 882, 3/25/2003 Sheet of
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SR 202L Pump Station

SCI #16110

CASE #2
Actual Volume of Water in Pipe, V =Ungula V • Imaginary Ungula V

Ungula Eq
WSEL
Pipe Diam~ D
Pipe Slope, S
DS Pipe Invert
Pipe Length, L
US Pipe Invert
Depth of Water, d

1372 ft
8 ft
0.002 fUft
1368 ft
882 ft
1369.764 ft
4 ft

Imaginary Ungula Eq
WSEL
Pipe Diam, D
Pipe Slope, S
DS Pipe Invert
Pipe Length
US Pipe Invert
Depth of Water, d'

1372 ft
8 ft
0.002 fUft
1368 ft
882 ft
1369.764 ft
2.236 ft

~ =1t - cos·1«2d/D-1»
a =(D/2)sin(~)

V = (1/3S)[a(3(Q/2)2-a2)+3(D/2i(d-D/2)~] (Ungula Eq)

~ =1t - cos·1«2d/D-1»
a = (D/2)sin(~)

V = (1/3S)[a(3(D/2)2-a2)+3(D/2)2(d-D/2)~] (Ungula Eq)

d' =d - LS

~
a
Volume of Water in Pipe, V

1.5692037
3.9999949
21333.333 cf

~
a
Volume of Waterin Pipe, V

1.112491
·3.587214
5304.798 cf

Actual Volume of Water in Pipe, V 16028.536 cf

Q:\16110\Drainage\Schalk\Excel\SR 202L Pump Station, Storage L =882,3/25/2003 Sheet of
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SR202L Pump Station

SCI #16110

CASE #2
Actual Volume of Water in Pipe, V =Ungula V • Imaginary Ungula V

Ungula Eq
WSEL
Pipe Diam, 0
Pipe Slope, S
OS Pipe Invert
Pipe Length, L
US Pipe Invert
Depth of Water, d

1373 ft
8 ft
0.002 fUft
1368 ft
882 ft
1369.764 ft
5 ft

Imaginary Ungula Eq
WSEL
Pipe Diam, 0
Pipe Slope, S
OS Pipe Invert
Pipe Length
US Pipe Invert
Depth of Water, d'

1373 ft
8 ft
0.002 fUft
1368 ft
882 ft
1369.764 ft
3.236 ft

~ = 1t - cos·1«2d/D-1»
a=(D/2)sin(~)

V = (1/3S)[a(3(D/2)2-a2)+3(D/2)2(d.D/2)~] (Ungula Eq)

~ =1t - cos·1«2d/D-1))
a=(D/2)sin(~) ,
V = (1/3S)[a(3(D/2)2-a2)+3(D/2)2(d.D/2)~] (Ungula Eq)

d' =d - LS

~
a
Volume of Water in Pipe, V

1.8218839
3.8745711
35877.269 cf

~
a
Volume of Water in Pipe, V

1.377023
. 3.925138

12905.83 cf

Actual Volume of Water in Pipe, V 22971.438 cf

Q:\16110\Orainage\Schalk\ExceI\SR 202L Pump Station, Storage L =882, 3/25/2003
. '.
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Actual Volume of Water in Pipe, V =Ungula V • Imaginary Ungula V

SR 202L Pump Stalion
SCI #16110

Ungula Eq
WSEL
Pipe Diam, 0
Pipe Slope, S
OS Pipe Invert
Pipe Length, L
US Pipe Invert
Depth of Water, d

1374 ft
8 fl
0.002 fUft
1368 ft
882 ft
1369.764 ft

6 ft

Imaginary UngulaEq
WSEL
Pipe Diam, 0
Pipe Slope, S
OS Pipe Invert
Pipe Length
US Pipe Invert
Depth of Water, d'

1374 ft
8 ft
0.002 fUft
1368 ft
882 ft
1369.764 ft
4.236 ft

lj> = 1t - cos·1«2d/D-1»
a = (D/2)sin(lj»
V = (1/3S)[a(3(D/2)2..a2)+3(D/2)2(d-D/2)lj>] (UngUla Eq)

lj> = 1t .. cos·1«2d/D-1))
a =(D/2)sin(<<jl)
V:: (1/3S)[a(3(D/2)2_a2)+3(D/2)2(d-:D/2)«jl] (Ungula Eq)

d' =d· LS

lj>
a
Volume of Water in Pipe,V

2.0928024
3.4672825
54275.793 . cf

«jl
a
Volume of Water in Pipe, V

1.628238
3.993403
24407.36 cf

Actual Volume of Water in Pipe, V 29868.434 cf

Q:\16110\Orainage\Schalk\Excel\SR 202L Pump Stalion, Storage L =882,3/25/2003 Sheet of
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SR 202L Pump Station
SCI #16110

CASE #2
Actual Volume of Water in Pipe, V =Ungula V-Imaginary Ungula V

Ungula Eq
WSEL
Pipe Oiam, D
Pipe Slope, S
OS Pipe Invert
Pipe Length, L
US Pipe Invert

Depth of Water, d

1375 ft
8 ft
0.002 ftlft
1368 ft
882 ft
1369.764 ft
7 ft

Imaginary Ungula Eq
WSEL
Pipe Oiam, D
Pipe Slope, S
OS Pipe Invert
Pipe Length
US Pipe Invert
Depth of Water, d'

1375 ft
8 ft
0.002 ftlft
1368 ft
882 ft
1369.764 ft
5.236 ft

<j> =1t - cos·1«2d/O-1»
a = (O/2}sin(<j»

V= (1/3S}[a(3(D/2}2-a2}+3(D/2}2(d-D/2}<j>l (Ungula Eq)

<j> == 1t - cos·1«2d/D-1»
a =(D/2}sin(<j»
V = (1/3S}[a(3(D/2}2_a2}+3(D/2}2(d-D/2}<j>l (Ungula Eq)

d' =d - LS

<j>
a
Volume of Water in Pipe, V

2.4172658
2.6505259
76115.134 cf

<j>
a
Volume of Water in Pipe, V

1.883345
3.806212
39881.95 cf

e, V 36233.18 cf

Q:\1611O\Drainage\Schalk\Excel\SR 202L Pump Station, Storage L = 882, 3/25/2003 Sheet of
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CASE #2
Actual Volume of Water in Pipe, V = Ungula V - Imaginary Ungula V

SR 202L Pump Station
SCI #16110

Ungula Eq
WSEL
Pipe Diam, D
Pipe Slope, S
DS Pipe Invert
Pipe Length, L
US Pipe Invert
Depth of Water, d

1376 ft
8 ft
0.002 ftlft
1368 ft
882 ft
1369.764 ft
8 ft

Imaginary Ungula Eq
WSEL
Pipe Diam, D
Pipe Slope, S
DS Pipe Invert
Pipe Length
US Pipe Invert
Depth of Water, d'

1376 ft
8 ft
0.002 ftlft
1368 ft
882 ft
1369.764 ft
6.236 ft

~ = 1t - cos·1((2d/D-1»
a = (D/2)sin(~)

V= (1/3S)[a(3(D/2)2-a2)+3(D/2)2(d-D/2)~] (Ungula Eq)

~ =1t - cos·1((2d/D-1»
a =(D/2)sin(~)

V =(1/3S)[a(3(D/2)2-a2)+3(D/2)2(d-D/2)~] (Ungula Eq)
d'= d - LS

~
a
Volume of Water in Pipe, V

3.14
0.0063706

. 100530.96 cf

~
a
Volume of Water in Pipe, V

2.162383
3.320228
59142.21 cf

Actual Volume .of Water in Pipe, V 41388.754 cf

Q;\16110\Orainage\Schalk\Excel\SR 202L Pump Station, Storage L =882, 3/25/2003 Sheet of
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SR 202L Pump Station

SCI #16110

CASE #4
Actual Volume of Water in Pipe, V =Full Pipe V-Empty Ungula V

Full Pipe Eq
WSEL
Pipe Diam, D
Pipe Slope, S
DS Pipe Invert
Pipe Length, L
US Pipe Invert

Depth of Water, d

1377 ft
8 ft
0.002 fUft
1368 ft
882 ft
1369.764 ft
9 ft

Empty Ungula Eq
WSEL
Pipe Diam, D
Pipe Slope, S
DS Pipe Invert
Pipe Length
US Pipe Invert
Depth of Water, d'

1377 ft
8 ft
0.002 fUft
1368 ft
882 ft
1369.764 ft
0.764 ft

Volume of Water in Pipe, V 44334.259 cf

~ =1t - cos-1«2d/D-1»

a =(D/2)sin(~)

V =(1/3S)[a(3(D/2)2_a2)+3(D/2)2(d-D/2)<\ll (Ungula Eq)

d' =LS + D - d

Actual Volume of Water in Pipe, V 43943.232 cf

<P
a
Volume of Water in Pipe, V

0.626755
2.346078
391.0272 cf

Q:\1611O\Drainage\Schalk\Excel\SR 202L Pump Station, Storage L =882, 3/25/2003 Sheet of
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SR 202L Pump Station

SCI #16110

CASE #5
Actual Volume ofWater in Pipe, V = Full Pipe V

CASE #5
Actual Volume of Water in Pipe, V =Full Pipe V

Full Pipe Eq
WSEL
Pipe Diam, 0
Pipe Slope, S
OS Pipe Invert
Pipe Length, L
US Pipe Invert
Depth of Water, d

1378 ft
.8 ft
0.002 ftlft
1368 ft

"882 ft
1369.764 ft
10 ft

Full Pipe Eq
WSEL
Pipe Diam, 0
Pipe Slope, S
OS Pipe Invert
Pipe Length, L
US Pipe Invert
Depth of Water, d

1379 ft
8 ft
0.002 ftlft
1368 ft
882 ft
1369.764 ft
11 ft

Actual Volume of Water in Pipe, V 44334.259 cf Actual Volume of Water in Pipe, V 44334.259 cf

CASE #5
Actual Volume of Water in Pipe, V =Full Pipe V

CASE #5
Actual Volume of Water in Pipe, V = Full Pipe V

Full Pipe Eq
WSEL
Pipe Diam, 0
Pipe Slope, S
OS Pipe Invert
Pipe Length, L
US Pipe Invert
Depth of Water, d

1380 ft
8 ft
0.002 ftlft
1368 ft
882 ft
1369.764 ft
12 ft

Full PipeEq
WSEL
Pipe Diam, 0
Pipe Slope, S
OS Pipe Invert
Pipe Length, L
US Pipe Invert
Depth of Water, d

1381 ft
8 ft
0.002 ftlft
1368 ft
882 ft
1369.764 ft
13 ft

Actual Volume of Water in Pipe, V 44334.259 cf Actual Volume of Water in Pipe, V 44334.259 cf

Q;\16110\Drainage\Schalk\Excel\SR 202L Pump Station, Storage L =882,3/25/2003 Sheet of



-------------------SR 202L Pump Station
SCI #16110

CASE #5
Actual Volume of Water In Pipe, V =Full Pipe V

CASE #5
Actual Volume of Water In Pipe, V =Full Pipe V

Full Pipe Eq
WSEL
Pipe Diam, D
Pipe Slope, S'
DS Pipe Invert
Pipe Length, L
US Pipe Invert
Depth of Water, d

V= l1tD2/4

1382 ft
8 ft
0.002 fUft
1368 ft
882 ft
1369.764 ft
14 ft

Full Pipe Eq
WSEL
Pipe Oiam, D
Pipe Slope, S
DS Pipe Invert
Pipe Length. L
US Pipe Invert
Depth of Water, d

V = L7tD2/4

1383 ft
8 ft
0.002 fUft
1368 ft
882 ft
1369.764 ft
15 ft

Actual Volume of Water In Pipe, V 44334.259 cf Actual Volume of Water in Pipe, V 44334.259 cf

CASE #5
ActualVolurne of Water in Pipe, V= Full Pipe V

CASE #5
Actual Volume of Water In Pipe, V =Full Pipe V

Full PlpeEq
WSEL
Pipe Diam, D·
Pipe Slope, S'
DS Pipe Invert
Pipe Length, L
US Pipe Invert
Depth of Water, d

V =L7tD2/4

1384 ft
8 ft
0.002 fUft
1368 ft
882 ft
1369.764 It
16 ft

Full Pipe Eq
WSEL
Pipe Diam, D
Pipe Slope, S
OS Pipe Invert
PipeLength , L
US Pipe Invert
Depth of Water, d

V =L7tD2/4

1385 ft
8 ft
0.002 fUft
1368 ft
882 ft
1369.764 ft
17 ft

Actual Volume of Water In Pipe, V 44334.259 cf Actual Volume of Water In Pipe, V 44334.259 cf

Q:\16110\Orainage\Schalk\Excel\SR 202L pumpSlation. Storage L =882,3/25/2003 . Sheet of
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Program Set 2

Program Label B

The first program contained in program set two is Program Label B. As
discussed in previous sections, Program Label B is used to determine the
additional storage provided by circular _pipes which feed-into the pumping

st~tion wet well.

Program Label B is complex beca~se the computation of the volume provided
by a sloping circular pipe of a given length is a complicated problem,
as will be demonstrated by the discussion of Program Label B below.

_Equations

There are three equations used in thi s program to compute the volume added to
the reservoir by a fixed length of circular pipe, of a certain diameter and
slope. The first equation is used when the pipe is full throughout its
length. This is simply the end area of the pipe times its length or:

v = lT02 L
-4-

where: V is the volume computed in cubic feet.

D is the i.nside .diameter of the pipe in feet.

L is the length of the p.ipe in feet.
;

The second equationtpresented below, is used when the volume of water in the
pipe may be represented by a truncated right circular cylinder~ This is
illustrated in the figure below:

A

(Slope

FIGURE 11. Trur.cated Right Circular Cylinder
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where:

h
Z

is equal to dlS o' hI is equal to Cd - O)/So

and d = (n!::. H)

The total volum'e of water is given by the equation:

V = 1TOZ ((n!::. H) - 0/2)
4S

0'

,where: 0 is the inside pipe diameter in feet.

(n !::. H) is the depth of the water in integral height increments
as d~fined above Tor trapezoidal basins •

So is the slope,of the pipe in feet per foot .

'The thi rd equation is somewhat more camp] i cated and is used to ~ompute the
volume of water· in an ungula or wedge of a Tight circular'cylinder. This is

,used fr,equently in Program Label B. To derive thi s equation, one must resort
to integral calculus. The derivation is lengthy and will not be given here.
However, this equation' is given in a number of handbooks [lJ for those who
w; sh to verify its appl icabil ity.

The equation for the volume contained within an ungula ofa right circular
cylinder is: ~

v= -A- [a(3·R
2 -,.21 + 3R

2
(b- RH]

wher.e • =. -Cos -1 [~b - 1]

and a =D Sin •
"2

[lJ Handbook of EngineeringFundamentals. Eshbach, John Wiley Publishers.
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as shown in the figure

h

T-·

i
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I

FIGURE 12. Ungula of A Cylinder

!

!,

FIGURE 13. Horizontal Water Surface Intersecting
Inside Surface of a Sloping Circular Pipe

/
. /

I
\ .

(n~-k---- -=~-I - - _. - - - __ ~.. __-:-_:-_-_.,.... --\-,-.-

~C----_._._-~.·-";"(n:"-·6:::-H~)~-;;...:..--~

~So

for the case dfa horizontalwatersurface intersecting the inside surface of ..
a sloping circular pipe, as illustrated below: .
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The above equation may be rewritten as:

where: (n !:J. H) is defined above and

This form of the equation is used in Program Lab'el B todetennine the volume
of water within an ungula of a right circular cylinder.

With the three equations presented it is possible to compute the additio'nal
'volumeprovided by a 'pipe feeding into the pumping station wet well. .

Before proceding with a description of the program algorithm for Program
Label B, it is necessary to discuss how the three equations presented above
are used to compute the volume of water contained ina sloping circular
pipe. As illustrated in the figure on the next page there are five cases
which describe the problem completely.

-Case number 1 occurs when the depth of the water is less than the pipe,
diameter and also less than the elevation of the far invert of the pipe.
This volume is computed by a straightforward application of the "ul1gula"
eq.uation. '

- Case number 2 occurs when the depth of water .i s less than the' pfpe di ameter "
but greater than the elvation of. the far invert of the pipe .. This volume is
computed by a double applicationof the ungula formula. First. t~e pipe is
"imaginarily" extended until the s.ituation is the same as in case I, i.e.,
the depth of water is less than the far invert elevation of the pipe. This
volume fs computed by the "ungula" equation. Second, the volume of water
contained within the "imaginary extention" is computed,.again using' the
"ungula" equation. This second volume is subtracted from the first, to
compute the actual volume within the pipe.

- Case number 3 occurs when the depth of water is greatet than th~ pipe
diameter and less than the far invert elevation of the pipe. (This case
occurs for steep or very long pipes). This volume is computed bya
straightforward application of the equation for a truncated right circular
cylinder described above.
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,Case 2; d ~ 0, d> LSo

Case 1; d < 0 and d ~ LS~

v = ungula

Volume in Sl~ping Circular PipesFigure·14.

L ---LSo

I
I
I
I
I

--------, '[d--LSOt--I~==~==========~=~r------' L~

------.::.=--:f --L.~fr=,,·=======:::==;==--w
imaginary extensiJ·. -r--I . .. '

Case: 3; d > 0, d ~ LSo

A

v =A'Chi + .hZ)
2

1
d

711
95

"empty ungula"

(Slope exaggerate

Case'4; d>O. d>LSo' d<LSo +0

Case 5; d > 0, d >'LSo + 6

(LSo + 0- d)

- .......f -L .
LSo + Dr'

-L1~so~==============-ill

LSJL:__' _

I
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I
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_ Case number 4 occurs when the depth of water is greater than the pfpe
diameter, greater than the far invert of the pipe but less than the far
crown of the pipe (i.e., the pipe is not full). In this case the volume of
water contained within the pipe is computed by a combination of two equations.
First, the volume of a full pipe is computed using the equation presented
above for the full pipe. Second, the vciiume of the "empty ungula" is
computed, using the ungula equation. The volume of the "empty ungula" is
then subtracted from the full pipe to compute the volume of water contained
in the pipe. ' '

_ Case number 5 occurs when the pi pe is full. Thi s occurs when the depth
of water is greater than the pipe diameter, and also greater than the far
crown of the pipe. The volume of water contained in a full pipe is computed
by astra i ghtforward application of the equation presented above for a full
pipe.

Asi llustr.ated in the flowchart for the program algorithm, much of the program
is dedicated to detennining what case we are dealing with.

Program Algorithm

The fi rst step in thi s program is to enter. the necessary pi pe parameters of
diameters (O), slope' (5 ), length (L). and downstream invert elevation.
The next step is to detgnnine which height increment the downstream invert
elevation corresponds to. This allows the program to add the volume contributed
by the pi pe to the correct data reg; sters. The next step; s to determi ne
the additional volume provided by the pipe for each reservoir height increment
above the pipe invert and add this to the cumulative stage-storage relationship
being developed. This' step requires a number of iterations, in order to
account for all of the reservoir hei ghti ncrements above the i nvertof the
pipe. For each iteration, itis necessary to determine which case we are
dealing with and consequently which equa'tionsto apply.

'This comple?Calgorithm 'is presented in the flowchart on the next page.
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- - - - - - - - - - - - - - - - - - -SR 202L Pump Station
Wet Well Storage Estimate

SCI #16110

Increment Flat Sloped Sloped Incremental Ace.
D D L 1 L2 L3 W1 W2 Volume Volume
ft ft ft ft ft ft CF CF

31.00 12.00
1360.00 0.00 0.00 26.00 0.00 47.00 36.00
1360.50 0.50 0.50 26.00 1.94 47.00 36.00 737.77 737.77
1361.00 0.50 1.00 26.00 3.88 47.00 36.00 783.30 1521.06
1361.50 0.50 1.50 26.00 5.81 47.00 36.00 828.83 2349.89
1362.00 0.50 2.00 26.00 7.75 47.00 36.00 874.36 3224.25
1362.50 0.50 2.50 26.00 9.69 47.00 36.00 919.89 4144.14
1363.00 0.50 3.00 26.00 11.63 47.00 36.00 965.42 5109.56
1363.50 0.50 3.50 26.00 13.56 47.00 36.00 1010.95 6120.52
1364.00 0.50 4.00 26.00 15.50 . 47.00 36.00 1056.48 7177.00
1364.50 0.50 4.50 26.00 17.44 47.00 36.00 1102.02 8279.02
1365.00 0.50 5.00 26.00 19.38 0.00 47.00 36.00 1147.55 9426.56
1365.50 0.50 5.50 26.00 21.31 0.31 47.00 36.00 1211.31 10637.88
1366.00 0.50 6.00 26.00 23.25 2.25 47.00 36.00 1231.56 11869.44
1366.50 0.50 6.50 26.00 25.19 . 4.19 47.00 36.00 1266.44 13135.88
1367.00 0.50 7.00 26.00 27.13 6.13 47.00 36.00 1301.31 14437.19
1367.50 0.50 7.50 26.00 29.06 8.06 47.00 36.00 1336.19 15773.38
1368.00 0.50 8.00 26.00 31.00 10.00 47.00 36.00 1371.06 17144.44
1368.50 0.50 8.50 26.00 33.00 12.00 47.00 36.00 1406.50 18550.94
1369.00 0.50 9.00 26.00 33.00 12.00 47.00 36.00 1424.50 19975.44
1369.50 0.50 9.50 26.00 33.00 12.00 47.00 36.00 1424.50 21399.94
1370.00 0.50 10.00 26.00 33.00 12.00 47.00 36.00 1424.50 22824.44
1370.50 0.50 10.50 26.00 33.00 12.00 47.00 36.00 1424.50 24248.94
1371.00 0.50 11.00 26.00 33.00 12.00 47.00 36.00 1424.50 25673.44
1371.50 0.50 11.50. 26.00 33.00 12.00 47.00 36.00 1424.50 27097.94
1372.00 0.50 12.00 26.00 33.00 12.00 47.00 36.00 1424.50 28522.44
1372.50 0.50 12.50 26.00 33.00 12.00 47.00 36.00 1424.50 29946.94
1373.00 0.50 13.00 26.00 33.00 12.00 47.00 36.00 1424.50 31371.44
1373.50 0.50 13.50 26.00 33.00 12.00 47.00 36.00 1424.50 32795.94
1374.00 0.50 14.00 26.00 33.00 12.00 47.00 36.00 1424.50 34220.44
1374.50 0.50 14.50 26.00 33.00 12.00 47.00 36.00 1424.50 35644.94
1375.00 0.50 15.00 26.00 33.00 12.00 47.00 36.00 1424.50 37069.44

P~SIG1~ED '6r', clV DfTl6"", 3/5/03
Q:\16110\Drainage\MSexcel\Wet Well Vol 8-27-02 CHe&-l=eb '¢.'('. ~-IVS '5?N,\c::. I, sI~(os

Ar=i1'ov~ ,.~ '-(It cA) O~ie: ~ 4-/4/D o
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STATIC HEAD CALCULATIONS



Q;\16110\Orainage\Schalk\Excel\SR 202L Pump Station, Storage L = 882, 3/25/2003

Note: ·C· values based on Handbook of Hydraulics, 5th Ed., McGraw - Hill Book Company

hw values based on Handbook of Hydraulics, 5th Ed., McGraw - Hill Book Company

hw (ft) "C"Values
Q (cfs)

.75 (ft) .83 (ft) 1.0 (ft)
0.20 2.75 2.73 2.69 11.97
0.40 2.80 2.77 2.72 34.39
0.60 2.89 2.85 2.75 64.79
0.80 3.04 2.98 2.85 104.46
1.00 3.14 3.09 2.98 151.35
1.20 3.20 3.16 3.08 203.65
1.40 3.26 3.24 3.20 263.05
1.60 3.29 3.29 3.28 325.95
1.80 3.32 3.32 3.31 392.49
2.00 3.31 3.31 3.30 458.30
2.50 3.32 3.32 3.31 642.43
3.00 3.32 3.32 3.32 845.31

WeirQ V5. hw

SCI #16110
SR 202L Pump Station

Static Head Calculations

Sheet of

3.53.02.5

(see attached drawings)
(see attached drawings)

1.5 2.0

hw (tt)

1.00.5
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STATIC HEAD CALCULATION, Hs

Non-5ubmerged Weir
Weir Length = 49 ft
Weir Width = 0.83 ft
Weir Equation: Q = CLhw1.5

hw = depth of water above weir
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Static Head, Hs (ft)

WSEL
Wet Well Wet Well Wet Well Wet Well Wet Well

Q hw Above
WSEL (ft) WSEL (ft) WSEL (ft) WSEL (ft) WSEL (ft)

Weir

(cfs) (ft) (ft) 1365 1370 1375 1380 1385
0 0 0 42.4 37.4 32.4 27.4 22.4

35.65 0.41 1407.81 42.81 37.81 32.81 27.81 22.81
40.11 0.44 1407.84 42.84 37.84 32.84 27.84 22.84
44.56 0.47 1407.87 42.87 37.87 32.87 27.87 22.87
49.02 0.50 1407.90 42.90 37.90 32.90 27.90 22.90
53.48 0.53 1407.93 42.93 37.93 32.93 27.93 22.93
57.93 0.55 1407.95 42.95 37.95 32.95 27.95 22.95
62.39 0.58 1407.98 42.98 37.98 32.98 27.98 22.98
66.84 0.61 1408.01 43.01 38.01 33.01 28.01 23.01

Q;\16110\Drainage\Schalk\ExceI\SR 202L Pump Station, Storage L = 882,3/25/2003

Weir Qvs. hw

Top-of-Weir Elev 1407.4 ft (see attached drawings)
Static Head, Hs =WSEL Above Weir - Wet Well WSEL
WSEL Above Weir =Top-of-Weir Elev + hw

hw taken from Weir Q vs. hw Curve

SCI #16110
SR 202L Pump Station

Static Head calculations

Sheet of

1.00.80.6

hw (ft)

0.40.2
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STATIC HEAD CALCULATION, HS(continued)
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EL 1410.33

FLAP GATE. SEE DETAIL 2.
DRAWING NO. P-C.II

STORAGEIPUMP ROOM

DRIVE SHAFT
12' x 12' ALUMINUM SLIDE GATE ELECTRICAL AND GUARD
IE 1401.16. SEE DETAIL T. RIGHT ANGLE
DRAWING NO. P·C.IS 6' COMBINATION AIR AND VACUUM COR~~'JJL GEAR DRIVE,=-:S:l21~~~a EL 1412.00 FINISHED

....J~~;rTIDili~TT __T~:~E:L~I:41:2.~0~0_~R~EL:E:A:SE~V:AL~V~E~A:N=D~A~P~PU=RfT~E~NA;N~C~ESJ~F=~~~~::r~~~§Ef~Ll§§~~f[==tj=~~=====t=E~;;;EL;;;H~II;'0;0tJ.~~rA~10.00

........................ - -- ............•.................- , .
.........................................................................., .
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FRICTION LOSS CALCULATIONS

.,



I
SR 202L Pump Slation

SCI #16110

I
I

Santan Freeway· SR 202L Baseline to Elliot· Outflow Pipe Friction Losses

~ ffl SCI Proj#: 15110 Designed By: Date:

AOOTProj#: Checked By: W Date: 4" -8-<:>3
Stanley Consultants INC. ADDT Approved By: Date:

Pipe PipeX-5ect
Item

Pipe length
Q(gpm) Q(cfs)

Velocity Velocity
Diameter (in) Area (sq ft) (ft) (fps) Head (ft)

I

24 3.141593 Expansion 16000 35.""062389 11.34794478 1.999625011 0.25 O. Minor
29.25 4.666370071 mpUllUmn 36 16000 35.65062389 7.639904967 0.9063377 0.1 Frictlon
29.25 4.666370071 Long Radius Elbow 16000 35.65062389 7.0;>9904967 0.9063377 0.25 0.27 MInor

30 4.90839063 ::Oupling 16000 35.65062389 7.262684659 0.819046405 0.05 0.1 1 Minor
30 4.908739063 Discharoe PiDe 65 16000 35.65062389 7.262684659 0.819046405 O. Frictlon
30 4.90839063 FlaoGate 16000 35.65062389 7.262684659 0.819046405 0.15 0.1 3 Minor
30 4.908739063 Oullet 16000 35.6506238!1 7.262684659 0.8190404U5 1 .819 udet

HL otal= :<.41

3.74HL Total

24 3.141593 Expansion 18000 40.10695187 12. 6843788 2.530775405 0.25 0.633 MInor
29.25 4.666370071 Pump ::Glumn 36 18000 40.1069518 8.594893088 1.1470=2 0.221 Friction
29.25 4.606370071 Lon Ra ius Elbow 18000 40.1069518 8.594893088 1.147083652 0.25 0.28 Minor

30 4.908739063 u ina 18000 40.1069518 8.1 0520242 1.036805 6 0.05 0.052 MInor
30 4.908739063 Discha ePioe 65 18000 40.10695187 8.1 0520242 1.0366U5tiU6 0.656 .rictlon
30 4.908739063 Fia ate 18000 40.10695187 8.1 0520242 1.0368050 6 0.15 0.1 Minor
30 4.908739063 Oudet 18000 40.1 95187 8.1 0520242 1.036605606 1.037 ullel

HL Total- 3.04

24 3.141593 Expansion 20000 44.56327986 14.18493098 3.124414u8 0.25 °i Minor
29.25 4.666370071 Pump COlumn 36 20000 44.56327986 9.549881209 1.416152657 O. Frictlon
29.25 4.686370071 Lona Radius Elbow 0000 44.56327986 9.549881209 1.416152657 0.25 O. Minor

30 4.908739063 ouoli"" 20000 44.56327986 9.078355824 1.2 9760007 0.05 .0.064 MlIlor
30 4.908739063 Dischallle Pipe 65 20000 44.56327986 9.078355824 1.27976000 0.797 .riclion
30 4.90839063 Flap Gate 20000 44.5632 986 9.0 8355824 1.279760007 0.15 0.192 MInor
30 4.908739063 udet 20000 44.50;>27986 9.078355824 1.279760007 1 1.260 vutlel

=

I
I

I

24 3.14 593 Exoansion 22000 49.01960784 15.6034240 3.780541037 0.25 0.945 Minor
29.25 4.686370071 PUffioCOlumn 36 22000 49.01960784 10.50486933 1.713544 15 0.320 .riction
29.25 4.686370071 Long Radius Elbow 22000 49.01!1ti0784 0.504869 1.713544715 0.25 0.428 Minor

30 4.9jl8739063 l;OU ling 22000 49.01960784 9.98619140 1.548509609 .05 0.0 Minor
30 4.90839063 DlSCIlalllePioe 65 22000 49.01960784 9.98619140 1.54850"""9 0.951 Frictlon
30 4.908739063 Flap Gate 22000 49.01980784 9.98619140 1.""""""""9 0.15 0.232 Minor
30 4.908739063 Gullet 22000 49.01960784 9.98619140 1.040"""""" 1 1.549 uIIet

HL Total = 4.50

I
I
I
I

I
I
I Q:116110lDrainagelSchalklExcellSR 202L Pump Slation, Storage L= 882, 312512003 Sheet of

I
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SR 202L Pump Station
SCI #16110

Santan Freeway· SR 202L Baseline to Elliot· Outflow Pipe Friction Losses., til SCIPtoj#: 16110 Designed By: Dale:

ADOTProj#: Checked By: ZW Date: 4=-~-()?>
Stanley Consultants INC. AOOT Approved By: Dale:

Pipe PipeX-5ect
Item

Pipe Length
Q(gpm) Q (ets)

Velocity Velocity
Diameter (in) Area (sq ft) (ft) (fps) Head (ft)

24 3.141593 Expansion 24000 53.47093583 17.0219171 4.49915621t> 0.25 1.125 Minor
29.25 4.6663 0071 Pum lAllumn ;jtj 24000 53.4593583 11.4598574 2.039259826 0.36 Friction
29.25 4.6663 0071 Long Radius Elbow 24000 53.47593583 11.45985 4 2.03925982t> 0.25 0.510 Minor

30 4.9087 9063 COupling 2400u 3.4 593583 10.8940209 1.842854411 0.00 0.092 Minor
30 4.9087 9063 Discharge Pipe "" 24000 53.47593583 10.894u26 1.<142 <>4411 1.117 ..riction
30 4.9087 9063 Flap Gale 24000 53.47593583 10.89402699 1.842854411 0.15 0.276 Minor
30 4.908 9063 uDel 24000 53.47593583 10.89402699 1.842854411 1 1.843 OuDel

HL Total: 5.34

24 3.141593 t:xpansion 2600 57.93226381 18.4404102 5.28025996 0.25 1.320 Minor
29.20 4.6663 0071 Pumpl,;Qlumn 3t> 26000 5 .93226381 12.4148450 2.39l29799 0.435 Friction
29.25 4.6663 0071 Lono Radius Elbow 2ouuO 07.93226381 12.41484 2.3932999 0.2:> 0.598 Minor

30 4.908739063 COupling 26000 57.93226381 11.80186~5 2.16279441;< 0.05 0.108 Minor
30 4.908739063 Dischallle Pipe "" 2600u 57.9322_1 11.8018625 2.162794412 1.2,." Friction
30 4.908739063 Flap Gale 26000 57.93226381 11.8018625 2.16~79441 0.15 0.324 Minor
30 4.908739063 utlet 26000 57.93226381 11.8018625 2.162 94412 1 2.163 uDel

HL otat a 6.24

24 3.141593 Expansion 28000 62.3885918 19.8569033 6.123851597 0.25 1.531 Minor
29.25 4.666370071 Pump lIOIumn 30 28000 62.3885918 13.36983369 2.77:>ll09207 0.4'" Friction
29.25 4.6663 0071 Long Radius Elbow 28000 62.3885918 13.36983369 2.7f:>ll5920 0.25 0.8'4 Minor

30 4.908739063 :;'lUolino 28000 62.3885918 12.70969815 2.508329614 0.05 0.115 Minor
30 4.908739063 Dischame Pice 65 28000 62.3885918 12.70969815 2.508329614 l.4m Friction

0 4.908739063 Flap l3ate 28000 62.3885918 12.70969815 2.508329614 0.15 0.36 Minor
30 4.908739063 ullel 28000 62.3885918 12.70969815 2.508329614 1 2.508 uDel

HL Total: 7.22

24 3.141593 Expansion 30000 66.8449199 21.2 739646 7.029931681 0.20 1.757 Minor
29.25 4.6663 0071 Pump :;alumn 36 30000 66.84491979 14.32482181 3.186343478 0.567 Friction
29.25 4.66630071 Lon Radius Elbow 30000 66.84491979 14.32482181 3.186343478 0.25 0.797 Minor

30 4.908739063 uDiino 30000 66.84491979 13.6175334 2.879460016 0.05 0:144 Minor
30 4.908739063 Discham e Pice 6 30000 66.8449199 13.61753374 2.879460016 1.6lllI Fiction
30 4.908739063 Flap l3ate 30000 6a84491979 13.61753374 2.87!146OO16 0.15 0.432 Minor
30 4.908739063 Oullet 30000 .84491979 13.61753374 2.879460016 1 2.89 uDel

HL Total: 8.28

I
I

Q:I16110lDrainagelSchalklExcellSR 202L Pump Station. Storage L =882, 312512003 Sheet of
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TOTAL DYNAMIC HEAD CALCULATIONS

SYSTEM CURVES

PUMP CURVES

PUMP OUTFLOW CURVE



r------------------------------------------------------------------~- ---~~-- - --.. _ (Jill - ..
-~ - '.-- - - - - -SR 202L Pump Station

SCI #16110

Santan Freeway· SR 202L Baseline to Elliot· System & Pump Curves

4D
Stanley Consultants INC.

~
ACQT

SCI Proj # :..;.16;;.;.11.;.;;0__ Designed By:'4-4;
Checked By:

Approved By: _

Dale:
Dale:
Dale: _

Total Dynamic Head = TDH = Static Head + System Losses
System Curves based on TDH and Q
Pump Curve based on Cascade Pump Co. Curve No. MF2408A5
Pump Outflow based on TDH vs. Q for specified WSEL, at Intersection of System Curve & Pump Curve

SII tem Curves
Q Q TDH(ft) TDH(ft) TDH(ft) TDH (ft) TDH (ft)

(ets) (oom) WS=1365 WS=1370 WS=1375 WS=1380 WS=1385
0 0 42.40 37.40 32.40 27.40 22.40

35.65 16000 45.22 40.22 35.22 30.22 25.22
40.11 18000 45.88 40.88 35.88 30.88 25.88
44.56 20000 46.61 41.61 36.61 31.61 26.61
49.02 22000 47.40 42.40 37.40 32.40 27.40
53.48 24000 48.27 43.27 38.27 33.27 28.27
57.93 26000 49.19 44.19 39.19 34.19 29.19
62.39 28000 50.20 45.20 40.20 35.20 30.20
66.84 30000 51.27 46.27 41.27 36.27 31.27

PumD Curve
Q Q TDH

(cfs) (oom) (ft)
36.54189 16400 67
45.00891 20200 59
49.01961 22000 55
52.13904 23400 49
54.81283 24600 44
57.48663 25800 40
59.93761 26900 35
63.72549 28600 26

Puml Outflow
WSEL Q

(ft) (ets)
1365 52.5
1370 54.5
1375 58.0
1380 60.0
1385 62.0

Q:\16110\Drainage\Schalk\ExceI\SR 202L Pump Station. Storage L = 882, 3/25/2003 Sheet of



- - - - - - - - - - - - - - - - - - -
Santan Freeway. SR 202L Baseline to Elliot· System & Pump Curves

SR 202L Pump Station
SCI #16110

'1D
Stanley Consultants I~

SCI Pro) # : .:,16:;.:1.:.;10;;....._ Designed By:~
Checked By:

Approved By: _

Date: 3-~ -S-....c:;"!:>
Date: 1-8-03
Dale: _

Total Dynamic Head" TDH II Static Head + System Losses
System Curves based on TDH and Q
Pump Curve based on Cascade Pump Co. Curve No. MF2408AS
Pump Outflow based on TDH vs. Q for specified WSEL, at Intersection of System Curve & Pump Curve

Stem Curves

40.11
44.56
49.02
53.48
57.93
62.39
66.84

18000
20000
22000
24000
26000
28000
30000

TDH (ftl TDH (ftl TDH (ftl TDH (ftl TDH (ftl
VVS=1365 VVS=1370 VVS=1375 VVS=1380 VVS=1385

42.40 37.40 32.40 27.40 22.40
45.22 40.22 35.22 30.22 25.22
45.88 40.88 35.88 30.88 25.88
46.61 41.61 36.61 31.61 26.61
47.40 42.40 37.40 32.40 27.40
48.27 43.27 38.27 33.27 28.27
49.19 44.19 39.19 34.19 29.19
50.20 45.20 40.20 35.20 30.20
51.27 46.27 41.27 36.27 31.27

PumDCurve
Q Q TDH

(cfs) (!Jom) (tt)

36.54189 16400 67
45.00891 20200 59
49.01961 22000 55
52.13904 23400 49
54.81283 24600 44
57.48663 25800 40
59.93761 26900 35
63.72549 28600 26

Puml Outflow
VVSEL Q

1ft) lefs)
1365 52.5
1370 54.5
1375 58.0
1380 60.0
1385 62.0

TDH vs. Q@ WSEL 1365 TDH vs. Q @ WSEL 1370

70.00
65.00
60.00

i 55.00
:z: 50.00
~ 45.00
l! 40.00
E; 35.00
j§ 30.00
~ 25.00

20.00
15.00
10.00

o 10 20 30 40 50 60 70 60

Flow (cfs)

__System Curve

__Pump Curve

70.00
65.00
60.00

i 55.00
:z: 50.00
~ 45.00
:: 40.00
E; 35.00
- 30.00
~ 25.00

20.00
15.00
10.00

o 10 20 30 40 50 60 70 60

Flow (ets)

__System Curve
__ Pump Curve

Q:\16110\Drainage\Sehalk\ExceI\SR 202L Pump Station, Storage L = 882, 3/25/2003 Sheet of
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Santan Freeway· SR 202L Baseline to Elliot· System & Pump Curves

SR 202L Pump Station
SCI #16110

4iiID
Stanley Consultants INC.

~
AOOT

SCI Proj#:..:1~61~10~_ DesignedBY:~
CheCkedBY:~

Approved By: _

Date: Y"Z.-'S""~3
Date: 4- 8="03
Date: _

Total Dynamic Head. TDH • Static Head + System Losses
System Curves based on TDH and Q
Pump Curve based on Cascade Pump Co. Curve No. MF2408A5
Pump Outflow based on TDH vs. Q for specified WSEL, at Intersection of System Curve & Pump Curve

Stem Curves

40.11
44.56
49.02
53.48
57.93
62.39
66.84

18000
20000
22000
24000
26000
28000
30000

TDH (ftl TDH (ftl TDH (ftl TDH (ftl TDH (ttl
WS=1365 WS=1370 WS=1375 WS=1380 WS=1385

42.40 37.40 32.40 27.40 22.40
45.22 40.22 35.22 30.22 25.22
45.88 40.88 35.88 30.88 25.88
46.61 41.61 36.61 31.61 26.61
47.40 42.40 37.40 32.40 27.40
48.27 43.27 38.27 33.27 28.27
49.19 44.19 39.19 34.19 29.19
50.20 45.20 40.20 35.20 30.20
51.27 46.27 41.27 36.27 31.27

TDH va. Q @ WSEL 1375

Pump Curve
Q Q TDH

(cfs) (ODm) (ft)
36.54189 16400 67
45.00891 20200 59
49.01961 22000 55
52.13904 23400 49
54.81283 24600 44
57.48663 25800 40
59.93761 26900 35
63.72549 28600 26

TDH va. Q @ WSEL 1380

Pumt Outflow
WSEL Q

(ft) (ets)
1365 52.5
1370 54.5
1375 58.0
1380 60.0
1385 62.0

70.00
65.00
60.00

1 55.00
:II: 50.00

.. 45.00
40.00

~ 35.00
i 30.00
~ 2:;.00

20.00
15.00
10.00

o 10 20 30 40 50 60 70 80

Flow (ets)

__System Curve
__ Pump Curve

70.00
65.00
60.00

1 55.00
:II: 50.00

i 45.00

=40.00
e; 35.00
j!j 30.00
~ 25.00

20.00
15.00
10.00

o 10 20 30 40 50 60 70 80

Flow (ets)

__System Curve

__Pump Curve

Q:\16110\Drainage\Schalk\ExceI\SR 202L Pump Station, Storage L;: 882, 3/25/2003 Sheet of
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Santan Freeway. SR 202L Baseline to Elliot· System & Pump Curves

SR 202L Pump Station
SCI #16110

..
Stanley Consultants INC.

SCI Proj #: ..:.16::.;1~10::-._ DesignedBY:~
CheckedBY:~

Approved By: _

Date: ~ - z,"5"",~•
Date: 4= -B-~ 3
Date: _

Total Dynamic Head" TDH .. Static Head +System Losses
System Curves based on TDH and Q
Pump Curve based on Cascade Pump Co. Curve No. MF2408A5
Pump Outflow based on TDH va. Q for specified WSEL, at Intersection of System Curve & Pump Curve

Stem Curves

40.11
44.56
49.02
53.48
57.93
62.39
66.84

18000
20000
22000
24000
26000
28000
30000

TDH (ft) TDH (ft) TDH (ft) TDH (ft) TDH (ft)
WS=1365 WS=1370 WS=1375 WS=1380 WS=1385

42.40 37.40 32.40 27.40 22.40
45.22 40.22 35.22 30.22 25.22
45.88 40.88 35.88 30.88 25.88
46.61 41.61 36.61 31.61 26.61
47.40 42.40 37.40 32.40 27.40
48.27 43.27 38.27 33.27 28.27
49.19 44.19 39.19 34.19 29.19
50.20 45.20 40.20 35.20 30.20
51.27 46.27 41.27 36.27 31.27

Pump Curve
Q Q TDH

(cfs) (gpm) (ft)
36.54189 16400 67
45.00891 20200 59
49.01961 22000 55
52.13904 23400 49
54.81283 24600 44
57.48663 25800 40
59.93761 26900 35
63.72549 28600 26

Pum~ Outflow
WSEL Q

(ft) lcfs)
1365 52.5
1370 54.5
1375 58.0
1380 60.0
1385 62.0

1385 1390

60.00

55.00

... 50.00

~ 45.00i 40.00

c: 35.00

ti 30.00

~ 25.00
... 20.00

15.00

10.00

o

TDH V$. Q I/ll WSEL 1385

__SyStem Curve

-II-Pump Curve

10 20 30 40 50 60 70 80

Flow (ets)

....
G2.•

60.•

I
t 68.•

~
68.•

54.•

PumpOulflow

1365 1370 1315 1380

WSElwlltlon(ft)

I-.-Elevalion DlllCharge I

Q:\16110\Drainage\Schalk\Excel\SR 202L Pump Station, Storage L = 882. 3/25/2003 Sheet of
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CURVE NUMBER
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70%
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70%
300 BHP

350 BHP

CASCADE PUMP COMPANY
10107 South Norwalk Boulevard· PO Box 2767
Santa Fe Springs. California 90670-0767
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12_,_0_00 1_6,_0_00_. 2_0_.0_0_0 2_4_'O_0_0 2~8_.,_00_0_-:..._3_2_,0_0_0 .-.
CAPACITY· U.S. GALLONS PER MINUTE

CURVE CHARACTERISTICS BASED ON PUMP PERFORMANCE WITH THIS PERFORMANCE CURVE IS FOR ESTIMATING ONLY. CURVE

I
SPECIFIED AMOUNT OF CLEAR, NON-AERATED, FRESH COLDWATER. SHOWS SINGLE STAGE PERFORMANCE. FOR MULTIPLE, VAR·

IABLE AND OTHER SPEED APPLICATIONS, CONSULT FACTORY.
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PUMP STATION HYDROGRAPH ROUTING

.--------
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- - - - - - - - - - - - - - - - - - -
Santan Freeway· SR 202L Baseline to Elliot • Pump Station Routing

4D
Stanley Consultants INC. ffl

ACOT

SCI Proj #: ..:1~61~1~O _ DesignedBY~~7
CheCkedBY:~__........:.:_~_

Approved By: _

Date: == t..5""'-~3
Date: -:4-$-03
Date: _

SR 202L Pump Station
SCI #1611 0

PumD Run Time I MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumD WarmuDs

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations 1ft)

I OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative Pump Cumulative Total
WSEL (ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage

(hrs) (ets) Icfl lefl
Out (et) Outflow (et) left

v.vvvv V,u V.v V,V v,v l~OU.UU



- - - - - - - - - - - - - - - - - - -
Pump Run Time 1 MaxWS = 1380.911

52.20 Min 32.70 Min 21.30 Min 0.00 Min
4.5 5.5 7.5 0

Pump Warmups
3.00 Min 3.00 Min 3.00 Min 3.00 Min

Float Switch On/Off Elevations ft

I OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative Pump Cumulative Total
WSEL(ft) IInflow Volume Inflow Volume Pump 1 (ef) Pump 2 (cf) Pump 3 (ef) Pump 4 (ef) Outflow (efs) Storage

(hrs) (ets)
left left

Out (ef) Outflow (ef) left

SR 202L Pump Station

SCI #1611 0

0.1150
0.1175
0.1200
0.1225
0.1250
0.1275
0.1300
0.1325
0.1350
0.1375
0.1400
0.1425
0.1450
0.1475
0.1500
0.1525
0.1550
0.1575
0.1600
0.1625
0.1650
0.1675
0.1700
0.1725
0.1750
0.1775
0.1800
0.1825
0.1850
0.1875
0.1900
0.1925
0.1950
0.1975
0.2000
0.2025
0.2050
0.2075
0.2100
0.2125
0.2150
0.2175
0.2200
0.2225
0.2250
0.2275
0.2300
0.2325
0.2350
0.2375
0.2400
0.2425
0.2450
0.2475
0.2500

6.9
6.9
6.9
6.9
6.9
6.9
7.0
7.0
7.0
7.0
7.0
7.0
7.1
7.1
7.1
7.1
7.1
7.2
7.2
7.2
7.2
7.2
7.2
7.3
7.3
7.3
7.3
7.3
7.3
7.4
7.4
7.4
7.4
7.4
7.5
7.5
7.5
7.5
7.5
7.5
7.6
7.6
7.6
7.6
7.6
7.6
7.7
7.7
7.7
7.7
7.7
7.7
7.8
7.8
7.8

61.6
61.8
61.9
62.1
62.3
62.4
62.6
62.7
62.9
63.0
63.2
63.4
63.5
63.7
63.8
64.0
64.1
64.3
64.5
64.6
64.8
64.9
65.1
65.3
65.4
65.6
65.7
65.9
66.0
66.2
66.4
66.5
66.7
66.8
67.0
67.1
67.3
67.5
67.6
67.8
67.9
68.1
68.2
68.4
68.6
68.7
68.9
69.0
69.2
69.4
69.5
69.7
69.8
70.0
70.1

2644.0
2705.8
2767.7
2829.8
2892.1
2954.5
3017.1
3079.8
3142.7
3205.7
3268.9
3332.3
3395.8
3459.4
3523.3
3587.3
3651.4
3715.7
3780.2
3844.8
3909.6
3974.5
4039.6
4104.9
4170.3
4235.8
4301.5
4367.4
4433.5
4499.7
4566.0
4632.5
4699.2
4766.0
4833.0
4900.2
4967.5
5034.9
5102.5
5170.3
5238.2
5306.3
5374.6
5443.0
5511.6
5580.3
5649.2
5718.2
5787.4
5856.7
5926.3
5995.9
6065.8
6135.7
6205.9

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0;0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

2644
2706
2768
2830
2892
2954
3017
3080
3143
3206
3269
3332
3396
3459
3523
3587
3651
3716
3780
3645
3910
3975
4040
4105
4170
4236
4302
4367
4433
4500
4566
4633
4699
4766
4833
4900
4967
5035
5103
5170
5238
5306
5375
5443
5512
5580
5649
5718
5787
5857
5926
5998
6066
6136
6206

1361.66
1361.70
1361.73
1361.77
1361.81
1361.84
1361.88
1361.92
1361.95
1361.99
1362.03
1362.06
1362.09
1362.13
1362.16
1362.19
1362.23
1362.26
1362.30
1362.33
1362.36
1362.40
1362.43
1362.47
1362.50
1362.54
1362.57
1362.61
1382.64
1362.68
1362.71
1362.75
1362.78
1362.82
1362.85
1362.89
1362.92
1382.96
1383.00
1363.03
1363.06
1363.09
1363.13
1363.16
1363.19
1363.23
1363.26
1363.29
1363.33
1363.36
1363.39
1363.43
1383.46
1383.50
1383.53

Q:116110lDralnagelSchalklExcellSR 202L Pump Station, Storage L =882, 312512003 Sheet of



- - - - - - - - - - - - - - - - - - -SR 202L Pump Station
SCI #1611 0

Pum RunTime
52.20 Min 32.70 Min 21.30 Min 0.00 Min

1-...:4~.5~ 5.5 7.5 0
Pum Warmu s

1MaxWS = 1380.911

1363.56
1363.60
1363.63
1363.67
1363.70
1363.73
1363.77
1363.80
1363.84
1383.87
1363.91
1363.94
1363.98
1364.01
1364.04
1364.08
1364.11
1364.14
1364.17
1364.21
1364.24
1364.27
1364.30
1364.34
1364.37
1364.40
1364.44
1364.47
1364.50
1364.54
1364.57
1364.61
1364.64
1364.68
1364.71
1364.75
1364.78
1364.82
1364.85
1364.89
1364.92
1364.96
1364.99
1365.03
1365.06
1365.09
1365.13
1365.16
1365.19
1365.23
1365.26
1385.30
1365.33
1365.36
1365.40

WSEL(ft)

6276
6347
6417
6488
6559
6630
6701
6773
6844
6916
6988
7060
7132
7204
7277
7350
7422
7495
7569
7642
7715
7789
7863
7938
8013
8088
8183
8239
8315
8391
6468
8545
8622
8700
8778
8856
8935
9014
9093
9173
9252
9333
9413
9494
9575
9656
9738
9820
9903
9985
10068
10152
10235
10319
10403

Total
Storage

c
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Cumulative
Outflow (ct)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Outflow (cfs)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0:0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

3.00 Min 3.00 Min 3.00 Min 3.00 Min
,.... 01-_--!Float Switch On/Off Elevations ft

I On Elev 1372.5 1373.5 1375.5 1500
.... "'"':"__"'"':"~~~0;.;.ff;.;E;;;;I.;ev;.....l--.;.13;.;6;.;.8 1368 1368 1400

I Time Inflow Incremental Cumulative P
(hrs) (cts) Inflo~;lume Inflo~~lume Pump 1 (et) Pump 2 (ct) Pump 3 (ct) Pump 4 (ct) 0~7:t)

L..";:0";:.2~52~5--"7r::.8:----...-l7~0~.3----':l'!62l:;7:Z6.~2 ----:0:":.0:-
0.2550 7.8 70.5 6346.6 0.0
0.2575 7.9 70.6 6417.3 0.0
0.2600 7.9 70.8 6488.0 0.0
0.2625 7.9 70.9 6559.0 0.0
0.2650 7.9 71.1 6630.0 0.0
0.2675 7.9 71.2 6701.3 0.0
0.2700 7.9 71.4 6772.7 0.0
0.2725 8.0 71.8 6844.3 0.0
0.2750 8.0 71.7 6916.0 0.0
0.2775 8.0 71.9 6987.9 0.0
0.2800 8.0 72.0 7059.9 0.0
0.2825 8.0 72.2 7132.1 0.0
0.2850 8.0 72.4 7204.4 0.0
0.2875 8.1 72.5 7276.9 0.0
0.2900 8.1 72.7 7349.8 0.0
0.2925 8.1 72.8 7422.4 0.0
0.2950 8.1 73.0 7495.4 0.0
0.2975 8.1 73.1 7588.6 0.0
0.3000 8.2 73.3 7641.9 0.0
0.3025 8.2 73.5 7715.4 0.0
0.3050 8.2 73.9 7789.2 0.0
0.3075 8.3 74.2 7883.4 0.0
0.3100 8.3 74.5 7937.9 0.0
0.3125 8.3 74.8 8012.7 0.0
0.3150 8.4 75.1 8087.8 0.0
0.3175 8.4 75.4 8183.2 0.0
0.3200 8.4 75.7 8239.0 0.0
0.3225 8.5 76.1 8315.0 0.0
0.3250 8.5 76.4 8391.4 0.0
0.3275 8.5 76.7 6468.1 0.0
0.3300 8.6 77.0 8545.1 0.0
0.3325 8.8 77.3 8622.4 0.0
0.3350 8.6 77.6 8700.1 0.0
0.3375 8.7 78.0 8778.0 0.0
0.3400 8.7 78.3 8858.3 0.0
0.3425 8.7 78.6 8934.9 0.0
0.3450 8.8 78.9 9013.8 0.0
0.3475 8.8 79.2 9093.0 0.0
0.3500 8.9 79.5 9172.5 0.0
0.3525 8.9 79.8 9252.4 0.0
0.3550 8.9 80.2 9332.5 0.0
0.3575 9.0 80.5 9413.0 0.0
0.3600 9.0 80.8 9493.8 0.0
0.3625 9.0 81.1 9574.9 0.0
0.3650 9.1 81.4 9658.3 0.0
0.3675 9.1 81.7 9738.1 0.0
0.3700 9.1 82.1 9820.1 0.0
0.3725 9.2 82.4 9902.5 0.0
0.3750 9.2 82.7 9965.2 0.0
0.3775 9.2 83.0 10088.2 0.0
0.3800 9.3 83.3 10151.5 0.0
0.3825 9.3 83.6 10235.1 0.0
0.3850 9.3 63.9 10319.1 0.0
0.3875 9.4 84.3 10403.4 0.0

0:\1611 O\OralnagelSchalk\ExceIISR 202L Pump Station, Storage L= 882, 312512003 Sheet of



--------- --_._-- - - - - - - - - - - - - - - - - - -SR 202L Pump Station
SCI#1611 0

I MaxWS = 1380.911Pum RunTime
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
Pum Warmu s

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations ft

On Elev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

Time Inflow Incremental Cumulative
Pump Cumulative

Total
Inflow Volume Inflow Volume Pump 1 (cf) Pump 2 (c;f) Pump 3 (c;f) Pump 4 (cf) Outflow (cfs) Storage WSEL (ft)(hrs) (cfs) c c Out (cf) Outflow (cf) c

0.3900 9.4 84.6 10487.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10488 1365.43
0.3925 9.5 84.9 10572.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10573 1365.47
0.3950 9.5 85.2 10658.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10658 1365.50
0.3975 9.5 85.5 10743.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10744 1365.54
0.4000 9.6 85.8 10829.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10829 1385.57
0.4025 9.6 86.2 10915.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10916 1365.61
0.4050 9.6 86.5 11002.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11002 1365.64
0.4075 9.7 86.8 11088.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11089 1365.68
0.4100 9.7 87.1 11175.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11176 1365.72
0.4125 9.7 87.4 11263.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11263 1365.75
0.4150 9.8 87.7 11351.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11351 1365.79
0.4175 9.8 88.1 11439.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11439 1365.82
0.4200 9.8 88.4 11527.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11528 1365.86
0.4225 9.9 88.7 11616.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11616 1365.90
0.4250 9.9 89.0 11705.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11705 1365.93
0.4275 9.9 89.3 11794.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11795 1365.97
0.4300 10.0 89.6 11884.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11884 1368.01
0.4325 10.0 89.9 11974.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11974 1366.04
0.4350 10.0 90.3 12064.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12064 1366.08
0.4375 10.1 90.6 12154.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12155 1366.11
0.4400 10.1 90.9 12245.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12246 1366.15
0.4425 10.2 91.2 12337.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12337 1366.18
0.4450 10.2 91.5 12428.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12429 1366.22
0.4475 10.2 91.8 12520.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12520 1366.25
0.4500 10.3 92.2 12612.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12613 1366.29
0.4525 10.3 92.5 12705.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12705 1366.32
0.4550 10.3 92.8 12797.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12798 1366.36
0.4575 10.4 93.1 12890.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12891 1366.40
0.4600 10.4 93.4 12984.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12984 1366.43
0.4625 10.4 93.7 13078.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13078 1366.47
0.4650 10.5 94.0 13172.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13172 1366.51
0.4675 10.5 94.4 13266.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13266 1366.54
0.4700 10.5 94.7 13361.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13361 1366.58
0.4725 10.6 95.0 13456.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13456 1366.62
0.4750 10.6 95.3 13551.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13551 1366.65
0.4775 10.6 95.6 13847.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13647 1366.69
0.4800 10.7 95.9 13743.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13743 1366.73
0.4825 10.7 96.3 13639.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13839 1366.77
0.4850 10.7 96.6 13935.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13936 1366.80
0.4875 10.6 96.9 14032.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14033 1366.84
Q.4900 10.8 97.2 14130.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14130 1366.88
0.4925 10.9 97.5 14227.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14227 1366.92
0.4950 10.9 97.8 14325.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14325 1366.96
0.4975 lQ.9 98.2 14423.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14423 1366.99
0.5000 11.0 98.5 14521.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14522 1367.03
0.5025 11.0 98.8 14620.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14621 1367.07
0.5050 11.0 99.1 14719.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14720 1387.10
0.5075 11.1 99.4 14819.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14819 1367.14
0.5100 11.1 99.7 14919.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14919 1367.18
0.5125 11.1 100.0 15019.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15019 1367.21
0.5150 11.2 100.4 15119.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15119 1367.25
0.5175 11.2 100.7 15220.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15220 1367.29
0.5200 11.2 101.0 15321.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15321 1367.33
0.5225 11.3 101.3 15422.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15422 1367.36
0.5250 11.3 101.6 15524.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15524 1367.40

0:11611 0lOralnagelSchalklExcellSR 202L Pump StaUon. Slorage L : 882. 312512003 Sheet of



-- - - - - - - - - - - - - - - - - -
PumD Run Time I MaxWS = 1380.911

52.20 Min 32.70 Min 21.30 Min 0.00 Min
4.5 5.5 7.5 0

PumD WarmuDs
3.00 Min 3.00 Min 3.00 Min 3.00 Min

Float Switch On/Off ElevationsIttl

I OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow
Incremental Cumulative Pump Cumulative

Total
WSEL(ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (efs) Storage

(hrs) (ets) left left Out (et) Outflow (et) left

SR 202L Pump Station
SCI#1611 0

0.5275
0.5300
0.5325
0.5350
0.5375
0.5400
0.5425
0.5450
0.5475
0.5500
0.5525
0.5550
0.5575
0.5600
0.5625
0.5650
0.5675
0.5700
0.5725
0.5750
0.5775
0.5600
0.5825
0.5850
0.5875
0.5900
0.5925
0.5950
0.5975
0.6000
0.6025
0.6050
0.6075
0.6100
0.6125
0.6150
0.6175
0.6200
0.6225
0.6250
0.6275
0.6300
0.6325
0.6350
0.6375
0.6400
0.6425
0.6450
0.6475
0.6500
0.6525
0.6550
0.6575
0.6600
0.6625

11.3
11.4
11.4
11.4
11.5
11.5
11.8
11.6
11.6
11.7
11.7
11.7
11.6
11.6
11.6
11.9
11.9
11.9
12.0
12.0
12.0
12.1
12.1
12.2
12.2
12.2
12:3
12.3
12.3
12.4
12.7
13.1
13.4
13.8
14.1
14.5
14.8
15.2
15.8
15.9
16.3
16.6
17.0
17.3
17.7
18.0
18.4
18.8
19.1
19.5
19.8
20.2
20.5
20.9
21.2

101.9
102.3
102.6
102.9
103.2
103.5
103.8
104.1
104.5
104.8
105.1
105.4
105.7
106.0
106.4
106.7
107.0
107.3
107.6
107.9
108.3
108.8
108.9
109.2
109.5
109.8
110.1
11o.s
110.8
111.1
112.8
118.0
119.2
122.4
125.6
128.8
132.0
135.2
138.4
141.6
144.8
148.0
151.2
154.4
157.6
160.8
164.0
167.2
170.4
173.6
176.8
180.0
183.1
186.3
189.5

15625.9
15728.2
15630.7
15933.6
16036.8
16140.3
16244.2
16348.3
16452.8
16557.6
16662.7
16766.1
16873.8
16979.8
17086.2
17192.9
17299.9
17407.2
17514.8
17622.7
17731.0
17839.5
17948.4
18057.6
18167.1
18276.9
18387.1
18497.6
16608.3
16719.4
18832.3
18948.3
19067.5
19190.0
19315.6
19444.4
19576.5
19711.7
19850.1
19991.7
20136.5
20264.5
20435.7
20590.1
20747.6
20908.4
21072.4
21239.8
21409.9
21563.5
21760.2
21940.2
22123.3
22309.7
22499.2

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0:0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

15626
15728
15831
15934
16037
16140
16244
16348
16453
16558
16663
16768
16874
16980
17086
17193
17300
17407
17515
17623
17731
17640
17948
18058
18167
18277
18387
16498
18608
18719
18832
18948
19068
19190
19316
19444
19576
19712
19850
19992
20136
20264
20436
20590
20748
20908
21072
21240
21410
21583
21760
21940
22123
22310
22499

1367.44
1367.48
1367.52
1367.55
1367.59
1367.63
1367.67
1367.71
1367.75
1367.78
1367.82
1367.86
1367.90
1367.94
1367.98
1368.01
1368.04
1368.07
1368.10
1368.13
1368.16
1388.19
1368.23
1368.26
1368.29
1368.32
1368.35
1366.38
1368.41
1368.44
1368.47
1368.50
1366.54
1368.57
1368.61
1368.64
1366.68
1368.72
1368.75
1368.79
1368.83
1366.88
1368.92
1368.96
1369.00
1369.03
1369.06
1369.08
1369.11
1369.14
1369.17
1369.20
1369.23
1369.26
1369.29

Q;11811010ralnage\$chalklExcellSR 202L Pump Station. Storage L=882. 312512003 Sheet of



- -- - - - - - - - - - - - - - - - -
Pump Run Time I MaxWS = 1380.911

52.20 Min 32.70 Min 21.30 Min 0.00 Min
I

4.5 5.5 7.5 0
PumD WarmuDs

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch OnlOff Elevations (ftl

I On Elev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative Pump Cumulative
Total

WSEL (ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage
(hrs) (ets) (eft (eft Out (et) Outflow (et) (cfl

SR 202L Pump Station
SCI #1611 0

0.6650
0.6675
0.6700
0.8725
0.6750
0.6775
0.6800
0.6825
0.6850
0.6875
o.a900
0.6925
0.6950
0.6975
0.7000
0.7025
0.7050
0.7075
0.7100
0.7125
0.7150
0.7175
0.7200
0.7225
0.7250
0.7275
0.7300
0.7325
0.7350
0.7375
0.7400
0.7425
0.7450
0.7475
0.7500
0.7525
0.7550
0.7575
0.7600
0.7625
0.7650
0.7675
0.7700
0.7725
0.7750
0.7775
0.7800
0.7825
0.7850
0.7875
0.7900
0.7925
0.7950
0.7975
0.8000

21.6
21.9
22.3
22.7
23.0
23.4
23.7
24.1
24.4
24.8
25.1
25.5
25.9
26.2
26.6
26.9
27.3
27.8
28.0
28.3
28.7
29.0
29.4
29.8
30.1
30.5
30.8
31.2
31.5
31.9
32.2
32.6
33.0
33.3
33.7
34.0
34.4
34.7
35.1
35.4
35.8
36.1
36.5
38.9
37.2
37.6
37.9
38.3
38.6
39.0
39.3
39.7
40.1
40.4
40.8

192.7
195.9
199.1
202.3
205.5
208.7
211.9
215.1
218.3
221.5
224.7
227.9
231.1
234.3
237.5
240.7
243.9
247.1
250.3
253.4
256.6
259.8
263.0
286.2
269.4
272.8
275.8
279.0
282.2
285.4
288.6
291.8
295.0
298.2
301.4
304.6
307.8
311.0
314.2
317.4
320.8
323.7
326.9
330.1
333.3
336.5
339.7
342.9
348.1
349.3
352.5
355.7
358.9
362.1
365.3

22692.0
22887.9
23087.0
23289.3
23494.8
23703.6
23915.5
24130.6
24348.9
24570.3
24795.0
25022.9
25254.0
25488.3
25725.7
25968.4
26210.3
28457.3
28707.8
28961.0
27217.7
27477.5
27740.5
28008.8
28276.2
28548.8
28824.6
29103.6
29385.8
29671.2
29959.8
30251.8
30546.8
30844.8
31148.2
31450.7
31758.5
32069.5
32383.8
32701.0
33021.5
33345.3
33672.2
34002.4
34335.7
34672.2
35012.0
35354.9
35701.0
36050.3
38402.8
36758.5
37117.4
37479.5
37844.8

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0:0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0,0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0

22692
22888
23087
23289
23495
23704
23915
24131
24349
24570
24795
25023
25254
25488
25726
25986
26210
26457
26708
28961
27218
27477
27741
28007
28276
28549
28825
29104
29386
29671
29960
30252
30547
30845
31148
31451
31759
32069
32384
32701
33022
33345
33872
34002
34336
34872
35012
35355
35701
36050
38403
38759
37117
37479
37845

1369.32
1369.35
1369.39
1369.42
1369.45
1369.49
1369.52
1369.56
1369.59
1369.63
1369.67
1369.70
1369.74
1369.78
1369.82
1369.86
1369.90
1369.94
1369.98
1370.01
1370.05
1370.08
1370.11
1370.14
1370.17
1370.20
1370.24
1370.27
1370.31
1370.34
1370.37
1370.41
1370.44
137Q.48
1370.52
1370.55
1370.59
137o.a3
1370.66
1370.70
1370.74
1370.78
1370.82
1370.86
1370.90
1370.94
137Q.96
1371.02
1371.06
1371.09
1371.13
1371.17
1371.21
1371.25
1371.28

Q:\1611 O\DrainagelSchalk\ExceI\SR 202L Pump StaUon, Storage L =882, 312512003 Sheet of



--SR 202L Pump Station
SCI #16110

Sheet of

--
1380.911

-
I MaxWS =

_.---

Pump Cumulative Total

Out (ct)
Outflow (cts)

Outflow (ct) Storage WSEL(ft)
c

0.0 0.0 0.0 38213 1371.32
0.0 0.0 0.0 38585 1371.36
0.0 0.0 0.0 38960 1371.40
0.0 0.0 0.0 39338 1371.44
0.0 0.0 0.0 39719 1371.48
0.0 0.0 0.0 40104 1371.53
0.0 0.0 0.0 40491 1371.57
0.0 0.0 0.0 40882 1371.61
0.0 0.0 0.0 41276 1371.65
0.0 0.0 0.0 41673 1371.69
0.0 0.0 0.0 42074 1371.74
0.0 0.0 0.0 42477 1371.78
0.0 0.0 0.0 42884 1371.82
0.0 0.0 0.0 43294 1371.87
0.0 0.0 0.0 43708 1371.91
0.0 0.0 0.0 44124 1371.95
0.0 0.0 0.0 44544 1372.00
0.0 0.0 0.0 44966 1372.04
0.0 0.0 0.0 45392 1372.09
0.0 0.0 0.0 45822 1372.13
0.0 0.0 0.0 46254 1372.17
0.0 0.0 0.0 46690 1372.22
0.0 0.0 0.0 47128 1372.26
0.0 0.0 0.0 47570 1372.31
0.0 0.0 0.0 48015 1372.35
0.0 0.0 0.0 48464 1372.40
0.0 0.0 0.0 48915 1372.45
0.0 0.0 0.0 49370 1372.49
0.0 0.0 0.0 49828 1372.54
0.0 0.0 0.0 50289 1372.59
0.0 0.0 0.0 50754 1372.63
0.0 0.0 0.0 51221 1372.68
0.0 0.0 0.0 51692 1372.73
0.0 0.0 0.0 52168 1372.78
0.0 0.0 0.0 52643 1372.83
0.0 0.0 0.0 53123 1372.88
0.0 0.0 0.0 53607 1372.93
0.0 0.0 0.0 54094 1372.97
0.0 0.0 0.0 54583 1373.02
0.0 0.0 0.0 55077 1373.08
0.0 0.0 0.0 55577 1373.13
0.0 0.0 0.0 56089 1373.18
0.0 0.0 0.0 56612 1373.23
0.0 0.0 0.0 57147 1373.29
0.0 0.0 0.0 57694 1373.34
0.0 0.0 0.0 58251 1373.40
0.0 0.0 0.0 58821 1373.46
0.0 0.0 0.0 59402 1373.52
0.0 0.0 0.0 59994 1373.58

513.1 57.0 513.1 60085 1373.59
513.1 57.0 1026.2 60187 1373.60
513.2 57.0 1539.3 60300 1373.61
513.3 57.0 2052.6 60425 1373.62
513.3 57.0 2565.9 60561 1373.64
513.4 57.0 3079.3 60709 1373.65

ft

-
1500
1400

0.00 Min
o

3.00 MinOMin
evatlons

P 3 (ct) Pump 4 (ct)

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

75.5
368

me
30 Min
7.5
us

-- - - - - - - -
PumD Run Tl

52.20 Min 32.70 Min 21.
4.5 5.5

PumoWarm
3.00 Min 3.00Min 3.0

Float Switch OnlOff EI

r OnElev 1372.5 1373.5 13
OffElev 1368 1368 1

I Time Inflow Incremental Cumulative
Inflow Volume Inflow Volume Pump 1 (ct) Pump 2 (ct) Pum(hrs) lcts) tcll tcll

0.8025 41.1 368.5 38213.3 0.0 0.0
0.8050 41.5 371.7 38584.9 0.0 0.0
0.8075 41.8 374.9 38959.8 0.0 0.0
0.8100 42.2 378.1 39337.9 0.0 0.0
0.8125 42.5 381.3 39719.1 0.0 0.0
0.8150 42.9 384.5 40103.6 0.0 0.0
0.8175 43.3 387.7 40491.3 0.0 0.0
0.8200 43.6 390,9 40882.1 0.0 0.0
0.8225 44.0 394.0 41276.2 0.0 0.0
0.8250 44.3 397.2 41673.4 0.0 0.0
0.8275 44.7 400.4 42073.8 0.0 0.0
0.8300 45.0 403.6 42477.5 0.0 0.0
0.8325 45.4 406.8 42884.3 0.0 0.0
0.8350 45.7 410.0 43294.3 0.0 0.0
0.8375 46.1 413.2 43707.5 0.0 0.0
0.8400 46.4 416.4 44124.0 0.0 0.0
0.8425 46.8 419.6 44543.6 0.0 0.0
0.8450 47.2 422.8 44988.4 0.0 0.0
0.8475 47.5 426.0 45392.4 0.0 0.0
0.8500 47.9 429.2 45821.6 0.0 0.0
0.8525 48.2 432.4 46254.0 0.0 0.0
0.8550 48.6 435.6 46689.5 0.0 0.0
0.8575 48.9 438.8 47128.3 0.0 0.0
0.8600 49.3 442.0 47570.3 0.0 0.0
0.8625 49.6 445.2 46015.5 0.0 0.0
0.8650 50.0 448.4 48463.9 0.0 0.0
0.8675 50.4 451.6 48915.4 0.0 0.0
0.8700 50.7 454.8 49370.2 0.0 0.0
0.8725 51.1 458.0 49828.1 0.0 0.0
0.8750 51.4 461.2 50289.3 WannupOO09 0.0
0.8775 51.8 464.3 50753.6 WannupOO18 0.0
0.8800 52.1 467.5 51221.2 Wannup0027 0.0
0.8825 52.5 470.7 51691.9 Wannup0036 0.0
0.8850 52.8 473.9 52165.8 Wannup0045 0.0
0.8875 53.2 477.1 52643.0 WannupOO54 0.0
0.8900 53.5 480.3 53123.3 Wannup0063 0.0
0.8925 53.9 483.5 53606.8 Wannup0072 0.0
0.8950 54.3 488.7 54093.5 Wannup0081 0.0
0.8975 54.6 489.9 54583.4 Wannup0090 0.0
0.9000 55.0 493.1 55076.5 Wannup0099 0.0
0.9025 56.2 500.4 55577.0 WannupOl08 0.0
0.9050 57.5 511.9 56088.9 WannupOl17 0.0
0.9075 58.8 523.4 56612.3 Wannup0126 0.0
0.9100 60.1 534.9 57147.2 Wannup0135 0.0
0.9125 61.3 546.4 57693.6 WannupOl44 0.0
0.9150 62.6 557.8 58251.4 WannupOl53 0.0
0.9175 63.9 569.3 58820.7 Wannup0162 0.0
0.9200 65.2 580.8 59401.5 Wannup0171 0.0
0.9225 66.4 592.3 59993.8 Wannup0180 WannupOO09
0.9250 67.7 603.8 60597.6 513.1 WannupOO18
0.9275 69.0 615.2 61212.8 513.1 Wannup0027
0.9300 70.3 626.7 61839.5 513.2 Wannup0036
0.9325 71.5 638.2 62477.7 513.3 Wannup0045
0.9350 72.8 649.7 63127.4 513.3 Wannup0054
0.9375 74.1 661.2 63788.6 513.4 Wannup0063

Q:11611010ralnagelSchalklExcellSR 202L Pump Station, Storage L=882. 3/2512003



- - - - - - - - - - - - - -, - - - - -SR 202L Pump Station
SCI #1611 0

Pum RunTime 1MaxWS= 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
Pum Warmu s

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations ft

OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

Time' Inflow
Incremental Cumulative

Pump Cumulative
Total

(hrs) (ets)
Inflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et)

Out (et)
Outflow (ets)

Outflow (et)
Storage WSEL(ft)

e e
0.9400 75.4 672.6 64461.2 513.5 Wa""up0072 0.0 0.0 513.5 57.1 3592.9 60666 1373.67
0.9425 76.7 684.1 65145.3 513.6 Wannup0081 0.0 0.0 513.8 57.1 4106.5 61039 1373.69
0.9450 77.9 695.6 65840.9 513.7 WannupOO90 0.0 0.0 513.7 57.1 4620.2 61221 1373.71
0.9475 79.2 707.1 66548.0 513.8 Wannup0099 0.0 0.0 513.8 57.1 5134.1 61414 1373.73
0.9500 80.5 718.6 67266.6 514.0 WannupOl08 0.0 0.0 514.0 57.1 5648.0 61619 1373.75
0.9525 81.8 730.0 67996.6 514.1 WannupOl17 0.0 0.0 514.1 57.1 6162.1 61835 1373.77
0.9550 83.0 741.5 88738.2 514.2 Wannup0128 0.0 0.0 514.2 57.1 6676.4 62062 1373.79
0.9575 64.3 753.0 69491.2 514.4 Wannup0135 0.0 0.0 514.4 57.2 7190.8 62300 1373.82
0.9600 65.6 764.5 70255.6 514.5 Wannup0144 0.0 0.0 514.5 57.2 7705.3 62550 1373.64
0.9625 86.9 776.0 71031.6 514.7 Wa""up0153 0.0 0.0 514.7 57.2 6220.0 62812 1373.67
0.9650 88.1 787.4 71819.0 514.9 Wannup0162 0.0 0.0 514.9 57.2 8734.9 63084 1373.90
0.9875 89.4 798.9 72618.0 515.1 Wannup0171 0.0 0.0 515.1 57.2 9249.9 83388 1373.93
0.9700 90.7 810,4 73428.4 515.2 Wa""up0180 0.0 0.0 515.2 57.2 9765.2 63683 1373.96
0.9725 92.0 621.9 74250.2 515.4 515.4 0.0 0.0 1030.6 114.5 10796.0 63454 1373.93
0.9750 93.2 633.4 75083.6 515.3 515.3 0.0 0.0 103Q.6 114.5 11826.6 63257 1373.91
0.9775 94.5 844.8 75928.4 515.2 515.2 0.0 0.0 1030.3 114.5 12856.9 63072 1373.90
0.9800 95.8 856.3 76784.8 515.0 515.0 0.0 0.0 1030.1 114.5 13887.0 ·62898 1373.88
0.9825 97.1 887.8 77652.6 514.9 514.9 0.0 0.0 1029.9 114.4 14916.9 62736 1373.66
0.9850 96.3 879.3 78531.9 514.8 514.6 0.0 0.0 1029.6 114.4 15946.5 62565 1373.85
0.9875 99.6 890.8 79422.8 514.7 514.7 0.0 0.0 1029.5 114.4 16976.0 62447 1373.83
0.9900 100.9 902.2 80324.9 514.6 514.6 0.0 0.0 1029.3 114.4 18005.2 62320 1373.82
0.9925 102.2 913.7 81238.6 514.8 514.8 0.0 0.0 1029.1 114.3 19034.4 62204 1373.81
0.9950 103.4 925.2 82163.8 514.5 514.5 0,0 0.0 1029.0 114.3 20063.3 62100 1373.80
0.9975 104.7 936.7 83100.5 514.4 514.4 0.0 0.0 1028.8 114.3 21092.1 62008 1373.79
1.0000 106.0 948.2 84048.6 514.4 514.4 0.0 0.0 1028.7 114.3 22120.9 61928 1373.78
1.0025 108.2 963.8 85012.5 514.3 514.3 0.0 0.0 1028.6 114.3 23149.5 61863 1373.77
1.0050 110.4 983.7 85996.2 514.3 514.3 0.0 0.0 1028.5 114.3 24178.0 61818 1373.77
1.0075 112.6 1003.6 88999.8 514.2 514.2 0.0 0.0 1028.5 114.3 25206.4 81793 1373.76
1.0100 114.8 1023.5 88023.3 514.2 514.2 0.0 0.0 1028.4 114.3 28234.9 61788 1373.78
1.0125 117.0 1043.4 89086.7 514.2 514.2 0.0 0.0 1028.4 114.3 27263.3 61803 1373.77
1.0150 119.2 1063.3 90129.9 514.2 514.2 0.0 0.0 1028.4 114.3 28291.8 61638 1373.77
1.0175 121.5 1083.1 91213.1 514.2 514.2 0.0 0.0 1028.5 114.3 29320.2 61893 1373.77
1.0200 123.7 1103.0 92316.1 514.3 514.3 0.0 0.0 1028.6 114.3 30348.8 61967 1373.78
1.0225 125.9 1122.9 93439.0 514.3 514.3 0.0 0.0 1028.7 114.3 31377.5 62082 1373.79
1.0250 128.1 1142.8 94581.8 514.4 514.4 0.0 0.0 1028.8 114.3 32406.2 62176 1373.80
1.0275 130.3 1162.7 95744.4 514.5 514.5 0.0 0.0 1028.9 114.3 33435.2 62309 1373.82
1.0300 132.5 1182.6 96927.0 514.5 514.5 0.0 0.0 1029.1 114.3 34464.3 82463 1373.83
1.0325 134.7 1202.4 98129.4 514.6 514.6 0.0 0.0 1029.3 114.4 35493.6 62836 1373.85
1.0350 136.9 1222.3 99351.7 514.8 514.8 0.0 0.0 1029.5 114.4 36523.1 62829 1373.87
1.0375 139.1 1242.2 100593.9 514.9 514.9 0.0 0.0 1029.8 114.4 37552.8 63041 1373.89
1.0400 141.3 1262.1 101856.0 515.0 515.0 0.0 0.0 1030.0 114.4 38582.9 63273 1373.92
1.0425 143.5 1282.0 103138.0 515.2 515.2 0.0 0.0 1030.3 114.5 39613.2 63525 1373.94
1.0450 145.8 1301.8 104439.9 515.3 515.3 0.0 0.0 1030.7 114.5 40643.9 63796 1373.97
1.0475 148.0 1321.7 105761.6 515.5 515.5 0.0 0.0 1031.0 114.6 41674.9 64087 1374.00
1.0500 150.2 1341.6 107103.2 515.7 515.7 0.0 0.0 1031.4 114.6 42706.3 84397 1374.03
1.0525 152.4 1361.5 108484.7 515.9 515.9 0.0 0.0 1031.8 114.6 43738.1 64727 1374.07
1.0550 154.6 1381.4 109846.1 516.1 516.1 0.0 0.0 1032.3 114.7 44770.4 65076 1374.11
1.0575 156.8 1401.3 111247.3 516.4 518.4 0.0 0.0 1032.7 114.7 45803.2 65444 1374.15
1.0600 159.0 1421.1 112668.5 516.6 516.6 0.0 0.0 1033.3 114.8 46636.4 65832 1374.19
1.0625 161.2 1441.0 114109.5 516.9 516.9 0.0 0.0 1033.8 114.9 47870.2 66239 1374.23
1.0650 163.4 1460,9 115570.4 517.2 517.2 0.0 0.0 1034.3 114.9 48904.5 66666 1374.28
1.0675 165.6 148M 117051.2 517.5 517.5 0.0 0.0 1034.9 115.0 49939.5 67112 1374.33
1.0700 167.8 1500.7 118551.9 517.8 517.8 0.0 0.0 1035.5 115.1 50975.0 67577 1374.38
1.0725 170.1 1520.6 120072.5 518.1 518.1 0.0 0.0 1036.2 115.1 52011.2 68061 1374.43
1.0750 172.3 1540.4 121812.9 518.4 518.4 0.0 0.0 1036.6 115.2 53048.0 68565 1374.49

Q:I1611OIDrainagelSchalklExcellSR 202L Pump Station. Storage L=882. 312512003 Sheet of



Q:116110lDralnagelSchalklExcel\SR 202L Pump Station, Storage L. 882, 312512003

- - - - - - - - - - - -SR 202L Pump Station
SCI #1611 0

Pumn Run Time I MaxWS = 1380.911
32.70 Min 21.30 Min 0.00 Min

5.5 7.5 0
PumnWarmu"'"

3.00 Min 3.00 Min 3.00 Min
Switch On/Off Elevations/fil

1373.5 1375.5 1500
1368 1368 1400

Pump Cumulative
Total

WSEL (ft) Iump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage
Out (et) Outflow (et) left

518.8 0.0 0.0 1037.5 115.3 54065.5 69088 1374.54
519.1 0.0 0.0 1038.2 115.4 55123.8 69530 1374.60
519.5 0.0 0.0 1039.0 115.4 56162.7 70191 1374.66
519.9 0.0 0.0 1039.7 115.5 57202.5 70771 1374.73
520.3 0.0 0.0 1040.5 115.6 58243.0 71370 1374.79
520.7 0.0 0.0 1041.4 115.7 59284.4 71989 1374.86
521.1 0.0 0.0 1042.2 115.8 60326.6 72626 1374.93
521.5 0.0 0.0 1043.1 115.9 61369.7 73283 1375.00
522.0 0.0 0.0 1044.0 116.0 62413.6 73958 1375.08
522.3 0.0 0.0 1044.6 116.1 63458.2 74653 1375.17
522.6 0.0 0.0 1045.2 116.1 64503.5 75358 1375.26
522.9 0.0 0.0 1045.9 116.2 65549.3 76067 1375.35
523.2 0.0 0.0 1046.5 116.3 66595.6 76779 1375.43
523.6 0.0 0.0 1047.1 116.3 67642.9 77494 1375.52
523.9 WannupOO09 0.0 1047.8 116.4 68690.7 76211 1375.61
524.2 Wannup 0018 0.0 1048.4 116.5 69739.1 76932 1375.70
524.5 Wannup 0027 0.0 1049.1 116.6 70768.2 79656 1375.79
524.9 Wannup 0036 0.0 1049.7 116.6 71837.9 80382 1375.86
525.2 Wannup0045 0.0 1050.4 116.7 72866.2 61112 1375.96
525.5 Wannup0054 0.0 1051.0 116.6 73939.3 81844 1376.10
526.0 Wannup0063 0.0 1051.9 116.9 74991.2 82579 1376.24
526.4 Wannup 0072 0.0 1052.9 117.0 76044.1 83317 1376.37
526.9 Wannup 0081 0.0 1053.9 117.1 77097.9 84058 1376.51
527.4 Wannup 0090 0.0 1054.9 117.2 78152.8 64801 1376.65
527.9 Wannup0099 0.0 1055.9 117.3 79208.7 85547 1376.78
526.4 WannupOl08 0.0 1056.8 117.4 80265.5 86295 1376.92
528.9 WannupOl17 0.0 1057.8 117.5 81323.4 87046 1377.10
529.8 Wannup0128 0.0 1059.1 117.7 82362.5 87799 1377.34
530.4 Wannup 0135 0.0 1060.8 117.9 83443.3 86554 1377.57
531.2 Wannup 0144 0.0 1062.5 118.1 84505.8 89311 1377.80
532.1 Wannup 0153 0.0 1064.2 118.2 85570.0 90070 1378.04
533.0 Wannup0162 0.0 1085.9 118.4 86635.9 90831 1378.31
533.9 Wannup0171 0.0 1067.8 116.6 87703.7 91594 1378.58
534.9 WannupOl80 0.0 1069.8 118.9 88773.5 92358 1378.84
535.8 535.8 0.0 1607.5 178.6 90361.0 92588 1378.93
538.1 536.1 0.0 1608.4 178.7 91969.4 92821 1379.01
538.4 536.4 0.0 1609.3 178.8 93598.7 93057 1379.09
538.7 536.7 0.0 1610.2 178.9 95208.9 93295 1379.17
537.0 537.0 0.0 1611.1 179.0 96819.9 93536 1379.26
537.3 537.3 0.0 1612.0 179.1 98431.9 93760 1379.34
537.8 537.6 0.0 1612.9 179.2 100044.9 94026 1379.43
538.0 536.0 0.0 1613.9 179.3 101658.7 94275 1379.52
538.3 538.3 0.0 1614.8 179.4 103273.5 94527 1379.61
538.6 538.6 0.0 1615.8 179.5 104689.3 94781 1379.70
538.9 538.9 0.0 1616.7 179.6 106506.0 95038 1379.79
539.2 539.2 0.0 1617.7 179.7 108123.8 95298 1379.68
539.6 539.6 0.0 1618.7 179.9 109742.5 95560 1379.97
539.9 539.9 0.0 1619.7 160.0 111362.2 95825 1380.06
540.2 540.2 0.0 1620.7 180.1 112982.9 96093 1380.16
540.6 540.6 0.0 1621.7 180.2 114604.6 96363 1360.25
540.9 540.9 0.0 1622.7 180.3 116227.3 96624 1380.35
541.2 541.2 0.0 1623.7 180.4 117951.0 96866 1380.43
541.5 541.5 0.0 1624.8 180.5 119475.7 97087 1380.51
541.8 541.8 0.0 1625.5 18o.a 121101.2 97269 1380.58
542.1 542.1 0.0 1626.3 180.7 122727.4 97472 1380.84

Sheet of

516.6
519.1
519.5
519.9
520.3
520.7
521.1
521.5
522.0
522.3
522.6
522.9
523.2
523.6
523.9
524.2
524.5
524.9
525.2
525.5
526.0
526.4
526.9
527.4
527.9
526.4
528.9
529.6
530.4
531.2
532.1
533.0
533.9
534.9
535.6
536.1
536.4
536.7
537.0
537.3
537.6
538.0
538.3
538.6
536.9
539.2
539.6
539.9
540.2
540.6
540.9
541.2
541.5
541.8
542.1

Float
1372.5
1368

3.00 Min

52.20 Min
4.5

123173.2
124753.4
126353.5
127973.5
129813.4
131273.1
132952.7
134652.2
136371.6
138110.9
139861.9
141616.5
143374.8
145136.6
146902.1
148671.2
150443.8
152220.1
154000.0
155783.5
157570.8
159361.4
161155.7
162953.6
164755.2
166580.3
168369.1
170181.5
171997.5
173817.1
175540.3
177467.1
179297.6
181131.6
182989.2
184810.5
166655.4
188503.9
190355.9
192211.6
194071.0
195933.9
197800.4
199870.5
201544.3
203421.6
205302.6
207187.2
209075.4
210967.2
212851.3
214716.6
216563.0
218390.5
220199.2

-
OnElev
Off Elev

Cumulative
Inflow Volume Pump 1 (et) P

e

---

Time Inflow Incremental

(hrs) (ets)
Inflow Volume

e
1.0775 174.5 1560.3
1.0800 176.7 1580.2
1.0825 178.9 1600.1
1.0850 181.1 1620.0
1.0875 183.3 1639.9
1.0900 185.5 1659.7
1.0925 187.7 1679.6
1.0950 189.9 1699.5
1.0975 192.1 1719.4
1.1000 194.4 1739.3
1.1025 194.8 1751.0
1.1050 195.2 1754.6
1.1075 195.6 1758.2
1.1100 196.0 1761.8
1.1125 196.4 1765.5
1.1150 196.8 1769.1
1.1175 197.2 1772.7
1.1200 197.6 1776.3
1.1225 198.0 1779.9
1.1250 198.4 1783.5
1.1275 198.8 1787.1
1.1300 199.2 1790.7
1.1325 199.6 1794.3
1.1350 200.0 1797.9
1.1375 200.4 1801.6
1.1400 200.8 1805.2
1.1425 201.2 1808.8
1.1450 201.6 1812.4
1.1475 202.0 1616.0
1.1500 202.4 1819.6
1.1525 202.8 1823.2
1.1550 203.2 1826.8
1.1575 203.6 1830.4
1.1600 204.0 1834.0
1.1625 204.4 1837.7
1.1650 204.6 1841.3
1.1675 205.2 1844.9
1.1700 205.6 1848.5
1.1725 206.0 1852.1
1.1750 206.4 1855.7
1.1775 206.8 1859.3
1.1800 207.2 1662.9
1.1825 207.6 1866.5
1.1850 206.0 1870.1
1.1875 208.4 1873.7
1.1900 208.8 1877.4
1.1925 209.2 1881.0
1.1950 209.8 1884.8
1.1975 210.0 1888.2
1.2000 210.4 1891.8
1.2025 208.3 1884.2
1.2050 206.2 1865.3
1.2075 204.1 1846.4
1.2100 202.0 1827.5
1.2125 199.9 1608.7

--



r-------------------- ~ _.. -- .. - - .. - .. - - - .. - .. - - -SR 202L Pump Station
SCI #16110

1380.70
1380.75
1380.79
1380.83
1380.86
1380.88
1380.90
1380.91
1380.91
1380.91
1380.90
1380.88
1380.86
1380.83
1380.79
1380.75
1380.70
1380.65
1380.58
1380.51
1380.44
1380.38
1380.27
1380.18
1380.08
1379.97
1379.86
1379.74
1379.61
1379.48
1379.34
1379.20
1379.05
1378.90
1378.73
1378.57
1378.40
1378.22
1378.04
1377.88
1377.71
1377.54
1377.37
1377.20
1377.02
1376.90
1376.79
1376.67
1376.56
1376.44
1376.32
1376.19
1376.07
1375.96
1375.87

97635
97778
97902
98006
98092
98158
98205
98233
98242
98232
98203
98155
98089
98004
97901
97779
97838
97480
97303
97108
96894
98863
96413
96146
95861
95558
95237
94899
94543
94169
93779
93370
92945
92502
92042
91567
91080
90582
90072
89550
89016
88471
87913
87344
86763
88170
85565
84947
84317
83675
83020
82353
81873
80981
80277

124354.4
125981.9
127610.0
129238.6
130867.8
132496.8
134126.4
135756.1
137365.9
139015.8
140645.6
142275.3
143904.9
145534.1
147163.1
148791.7
150419.8
152047.3
153674.3
155300.6
156926.2
158550.9
160174.8
161797.7
163419.7
165040.5
166860.2
168278.6
169895.8
171511.7
173126.1
174739.0
176350.4
177980.1
179568.2
181174.5
182779.0
184381.7
185982.5
187581.4
189178.4
190773.7
192367.2
193958.8
195548.5
197136.3
198722.8
200308.1
201892.2
203475.0
205058.5
206636.8
208215.6
209793.2
211389.5

180.8
180.8
180.9
181.0
181.0
181.0
181.1
181.1
181.1
181.1
181.1
181.1
181.1
181.0
181.0
181.0
180.9
180.8
180,8
180.7
180,8
180.5
180.4
180.3
180.2
180.1
180.0
179.8
179.7
179.5
179.4
179.2
179.0
178.9
178.7
178.5
178.3
178.1
177.9
177.7
177.5
177.3
177.1
176.6
176.6
176.4
176.3
176.1
176.0
175.9
175.7
175.6
175.4
175.3
175.2

1626.9
1627.6
1628.1
1628.6
1629.0
1629.3
1629.5
1629.7
1629.8
1629.9
1629.8
1629.7
1629.5
1629.3
1629.0
1626.6
1628.1
1627.6
1627.0
1626.3
1625.6
1624.8
1623.9
1822.9

·1621.9
1620,8
1619.7
1618.5
1617.2
1615.8
1614.4
1612.9
1611.4
1609.7
1608.1
1606.3
1604.5
1602.7
1600.8
1598.9
1597.1
1595.3
1593.5
1591.6
1589.7
1587.8
1586.5
1585.3
1584.1
1582.8
1581.5
1580.2
1578.9
1577.5
1576.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

542.3
542.5
542.7
542.9
543.0
543.1
543.2
543.2
543.3
543.3
543.3
543.2
543.2
543.1
543.0
542.9
542.7
542.5
542.3
542.1
541.9
541.6
541.3
541.0
540.6
540.3
539.9
539.5
539.1
538.6
538.1
537.6
537.1
536.6
536.0
535.4
534.8
534.2
533.6
533.0
532.4
531.8
531.2
530.5
529.9
529.3
528.8
528.4
528.0
527.6
527.2
526.7
526.3
525.8
525.5

542.3
542.5
542.7
542.9
543.0
543.1
543.2
543.2
543.3
543.3
543.3
543.2
543.2
543.1
543.0
542.9
542.7
542.5
542.3
542.1
541.9
541.6
541.3
541.0
640,8
540.3
539.9
539.5
539.1
538.6
538.1
537.6
537.1
536.6
538.0
535.4
534.8
534.2
533.6
533.0
532.4
531.8
531.2
530.5
529.9
529.3
528.8
528.4
528.0
527.6
527.2
526.7
526.3
525.8
525.5

542.3
542.5
542.7
542.9
543.0
543.1
543.2
543.2
543.3
543.3
543.3
543.2
543.2
543.1
543.0
542.9
542.7
542.5
542.3
542.1
541.9
541.6
541.3
541.0
540.6
540.3
539.9
539.5
539.1
538.8
538.1
537.6
537.1
536.6
538.0
535.4
534.8
534.2
533.6
533.0
532.4
531.8
531.2
530.5
529.9
529.3
528.8
528.4
528.0
527.6
527.2
526.7
526.3
525.8
525.5

221989.0
223759.9
225511.9
227245.0
228959.3
230854.7
232331.2
233988.9
235627.6
237247.5
238848.5
240430.7
241993.9
243538.3
245063.8
246570.4
248058.2
249527.0
250977.0
252408.2
253820.4
255213.8
256588.2
257943.9
259280.6
260598.4
261897.4
263177.5
264438.8
265681.1
266904.6
268109.2
269294.9
270461.7
271809.7
272741.4
273859.4
274963.8
278054.5
277131.5
278194.8
279244.5
280280.5
281302.8
282311.5
283306.5
284287.8
285255.5
286209.5
287149.8
288075.4
288989.4
289888.7
290774.4
291646.4

1789.8
1770.9
1752.0
1733.1
1714.3
1695.4
1676.5
1657.6
1638.8
1619.9
1601.0
1582.1
1583.3
1544.4
1525.5
1506.6
1487.7
1468.9
1450.0
1431.1
1412.2
1393.4
1374.5
1355.6
1336.7
1317.9
1299.0
1280.1
1261.2
1242.3
1223.5
1204.6
1185.7
1166.8
1148.0
1131.7
1118.0
1104.4
1090.7
1077.0
1063.3
1049.7
1036.0
1022.3
1006.7
995.0
981.3
967.7
954.0
940.3
926.7
913.0
899.3
885.6
872.0

197.8
195.7
193.6
191.5
189.4
187.3
185.2
183.1
181.0
178.9
176.8
174.7
172.6
170.5
168.5
166.4
164.3
162.2
160.1
158.0
155.9
153.8
151.7
149.6
147.5
145.4
143.3
141.2
139.1
137.0
134.9
132.8
130.7
128.6
126.5
125.0
123.5
121.9
120.4
118.9
117.4
115.9
114.4
112.8
111.3
109.8
108.3
106.8
105.2
103.7
102.2
100.7
99.2
97.6
96.1

1.2150
1.2175
1.2200
1.2225
1.2250
1.2275
1.2300
1.2325
1.2350
1.2375
1.2400
1.2425
1.2450
1.2475
1.2500
1.2525
1.2550
1.2575
1.2600
1.2625
1.2650
1.2675
1.2700
1.2725
1.2750
1.2775
1.2800
1.2825
1.2850
1.2875
1.2900
1.2925
1.2950
1.2975
1.3000
1.3025
1.3050
1.3075
1.3100
1.3125
1.3150
1.3175
1.3200
1.3225
1.3250
1.3275
1.3300
1.3325
1.3350
1.3375
1.3400
1.3425
1.3450
1.3475
1.3500

Pumn Run Time I MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumD Warmuns

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations/ttl

r OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow
incremental Cumulative

Pump Cumulative
Total

WSEL(ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage(hrs) (ets)
lefl lefl Out (et) Outflow (et) lefl

Q;11611010ralnagelSchalklExcellSR 202L Pump Station, Storage L=882, 312512003 Sheet of
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SCI #1611 0

1375.78
1375.69
1375.60
1375.50
1375.41
1375.31
1375.21
1375.11
1375.01
1374.92
1374.83
1374.73
1374.64
1374.54
1374.45
1374.35
1374.25
1374.15
1374.05
1373.95
1373.85
1373.75
1373.65
1373.55
1373.45
1373.35
1373.25
1373.15
1373.05
1372.95
1372.85
1372.75
1372.65
1372.55
1372.44
1372.34
1372.24
1372.14
1372.03
1371.93
1371.82
1371.71
1371.60
1371.49
1371.38
1371.27
1371.16
1371.05
1370.93
1370.80
1370.68
1370.55
1370.43
1370.30
1370.17

79560
78630
78087
77332
76564
75784
74991
74185
73367
72536
71693
70839
69972
69093
68203
67301
66387
65461
64523
63574
62617
61657
60694
59726
58758
57766
56811
55832
54650
53666
52878
51887
50893
49897
48697
47894
46888
45879
44666
43651
42633
41812
40788
39762
38732
37699
36684
35626
34584
33541
32494
31445
30393
29339
28282

212944.9
214519.4
216092.8
217665.3
219236.7
220807.1
222376.5
223944.8
225511.9
227078.0
228642.5
230205.2
231766.1
233325.3
234882.7
236438.2
237991.9
239543.7
241093.6
242641.6
244187.7
245731.9
247274.3
246614.8
250353.5
251890.3
253425.1
254958.1
256489.2
258018.4
259545.7
261071.1
262594.5
264116.1
265635.7
267153.4
268669.1
270163.0
271694.8
273204.7
274712.6
276218.5
277722.2
279224.0
280723.6
282221.2
283716.6
285210.0
286701.3
288190.4
289677.1
291181.4
292643.3
294122.9
295600.0

175.0
174.9
174.8
174.7
174.6
174.5
174.4
174.3
174.1
174.0
173.8
173.6
173.4
173.2
173.0
172.8
172.6
172.4
172.2
172.0
171.8
171.6
171.4
171.2
171.0
170.8
170.5
170.3
170.1
169.9
169.7
169.5
169.3
169.1
168.8
168.6
168.4
168.2
168.0
167.8
167.5
167.3
167.1
166.9
166.6
188.4
166.2
165.9
165.7
165.5
165.2
164.9
164.7
164.4
184.1

1575.4
1574.4
1573.5
1572.5
1571.4
1570.4
1569.3
1568.3
1567.2
1566.1
1584.4
1562.7
1560.9
1559.2
1557.4
1555.5
1553.7
1551.8
1549.9
1548.0
1546.1
1544.2
1542.4
1540.5
1538.6
1536.8
1534.9
1533.0
1531.1
1529.2
1527.3
1525.4
1523.5
1521.5
1519.6
1517.7
1515.8
1513.8
1511.9
1509.9
1507.9
1505.8
1503.8
1501.7
1499.6
1497.6
1495.5
1493.4
1491.3
1489.1
1486.7
1484.3
1481.9
1479.6
1477.2

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

525.1
524.8
524.5
524.2
523.8
523.5
523.1
522.8
522.4
522.0
521.5
520.9
520.3
519.7
519.1
518.5
517.9
517.3
516.8
516.0
515.4
514.7
514.1
513.5
512.9
512.3
511.6
511.0
510.4
509.7
509.1
508.5
507.8
507.2
506.5
505.9
505.3
504.6
504.0
503.3
502.6
501.9
501.3
500.6
499.9
499.2
498.5
497.8
497.1
496.4
495.6
494.8
494.0
493.2
492.4

525.1
524.8
524.5
524.2
523.8
523.5
523.1
522.8
522.4
522.0
521.5
520.9
520.3
519.7
519.1
518.5
517.9
517.3
516.6
516.0
515.4
514.7
514.1
513.5
512.9
512.3
511.6
511.0
510.4
509.7
509.1
508.5
507.8
507.2
606.5
505.9
505.3
504.8
504.0
503.3
502.6
501.9
501.3
500.6
499.9
499.2
498.5
497.8
497.1
496.4
495.8
494.8
494.0
493.2
492.4

525.1
524.8
524.5
524.2
523.8
523.5
523.1
522.8
522.4
522.0
521.5
520.9
520.3
519.7
519.1
518.5
517.9
517.3
516.8
516.0
515.4
514.7
514.1
513.5
512.9
512.3
511.8
511.0
510.4
509.7
509.1
508.5
507.8
507.2
508.5
505.9
505.3
504.6
504.0
503.3
502.6
501.9
501.3
500.6
499.9
499.2
498.5
497.8
497.1
496.4
495.6
494.8
494.0
493.2
492.4

292504.7
293349.3
294180.3
294997.6
295801.2
296591.1
297367.4
298130.0
298879.0
299614.3
300335.9
301043.8
301738.1
302418.7
303085.6
303738.9
304378.5
305004.4
305616.7
306215.2
306804.5
307388.8
307968.1
308542.5
309111.9
309676.3
310235.7
310790.2
311339.7
311884.2
312423.8
312958.3
313488.0
314012.6
314532.3
315047.0
315556.7
316061.5
316561.3
317058.1
317546.0
318030.8
318510.7
318985.7
319455.6
319920.6
320380.7
320835.7
321285.8
321730.9
322171.1
322606.2
323038.4
323481.7
323881.9

858.3
844.6
831.0
817.3
803.6
790.0
776.3
762.6
748.9
735.3
721.6
707.9
694.3
68M
666.9
653.3
639.6
625.9
612.3
598.6
589.3
584.3
579.3
57.4.4
569.4
564.4
559.4
554.5
549.5
544.5
539.6
534.6
529.6
524.6
519.7
514.7
509.7
504.8
499.8
494.8
469.9
484.9
479.9
474.9
470.0
465.0
460.0
455.1
450.1
445.1
440.1
435.2
430.2
425.2
420.3

94.6
93.1
91.6
90.1
88.5
87.0
85.5
84.0
82.5
80.9
79.4
77.9
76.4
74.9
73.3
71.8
70.3
68.8
67.3
65.8
65.2
64.6
64.1
63.5
63.0
62.4
61.9
61.3
60.8
60.2
59.7
59.1
58.6
58.0
57.5
56.9
56.4
55.8
55.3
54.7
54.2
53.6
53.0
52.5
51.9
51.4
50.8
50.3
49.7
49.2
48.6
48.1
47.5
47.0
46.4

1.3525
1.3550
1.3575
1.3600
1.3625
1.3650
1.3675
1.3700
1.3725
1.3750
1.3775
1.3800
1.3825
1.3850
1.3875
1.3900
1.3925
1.3950
1.3975
1.4000
1.4025
1.4050
1.4075
1.4100
1.4125
1.4150
1.4175
1.4200
1.4225
1.4250
1.4275
1.4300
1.4325
1.4350
1.4375
1.4400
1.4425
1.4450
1.4475
1.4500
1.4525
1.4550
1.4575
1.4600
1.4625
1.4650
1.4675
1.4700
1.4725
1.4750
1.4775
1.4800
1.4825
1.4650
1.4875

Pumo Run Time I MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumD WarmuDs

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations Iftl

I On Elev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative

Total
WSEL(ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage(hrs) (ets) left let) Out (et) Outflow (et) left

Q:118110lDralnagelSchalklExcel\SR 202L Pump Station. Storage L =882. 312512003 Sheet ot
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SCI #16110

1370.05
1369.89
1369.71
1369.54
1369.36
1369.19
1369.01
1368.72
1368.42
1368.13
1367.77
1367.91
1368.04
1368.14
1368.25
1368.35
1368.45
1368.55
1366.65
1368.75
1368.85
1368.95
1369.03
1369.09
1369.14
1369.20
1369.26
1369.31
1369.37
1369.42
1369.48
1369.53
1369.59
1369.64
1369.70
1369.75
1369.80
1369.85
1369.91
1369.96
1370.01
1370.04
1370.08
1370.12
1370.15
1370.19
1370.23
1370.26
1370.30
1370.33
1370.37
1370.40
1370.44
1370.47
1370.51

27222
26160
25095
24027
22956
21883
20810
19737
18664
17592
16522
16900
17276
17650
18021
18391
18758
19123
19485
19845
20204
20559
20913
21264
21613
21960
22305
22647
22987
23325
23661
23994
24325
24654
24980
25305
25627
25947
26264
26580
28893
27204
27512
27818
28123
28425
28725
29025
29322
29618
29913
30206
30497
30787
31075

297074.8
298547.2
300017.5
301485.9
302952.4
304417.0
305879.8
307340.6
308798.3
310252.8
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1

163.9
163.6
163.4
163.2
162.9
162.7
162.5
162.3
162.0
161.6
161.3

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1474.8
1472.4
1470.3
1468.4
1488.5
1484.6
1462.7
146o.a
1457.7
1454.5
1451.3

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

491.6
490.8
490.1
489.5
488.8
488.2
487.8
486.9
485.9
484.8
483.8

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0:0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

491.6
490.8
490.1
489.5
488.8
488.2
487.6
486.9
485.9
484.8
483.8

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

491.6
490.8
490.1
489.5
488.8
488.2
487.6
486.9
485.9
484.8
483.8

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

324297.2
324707.5
325112.9
325513.3
325908.7
32630o.s
326690.0
327077.3
327462.4
327845.2
328225.7
328604.0
328980.1
329353.9
329725.5
330094.8
330481.8
330826.7
331189.2
331549.5
331907.8
332263.4
332617.0
332968.3
333317.4
333864.2
334008.8
334351.1
334891.2
335029.0
335364.6
335697.9
336029.0
336357.9
336664.4
337008.8
337330.9
337650.7
337968.3
338263.7
338596.7
338907.6
339216.2
339522.5
339826.6
340128.8
340429.5
340728.6
341026.2
341322.3
341616.8
341909.8
342201.2
342491.1
342779.5

415.3
410.3
405.3
400.4
395.4
391.8
389.5
387.3
385.1
382.8
380.6
378.3
376.1
373.8
371.6
369.3
387.1
364.8
362.6
360.3
358.1
355.8
353,6
351.3
349.1
346.8
344.8
342.3
340.1
337.8
335.6
333.3
331.1
328.8
326.6
324.3
322.1
319.8
317.6
315.3
313.1
310.8
308.6
306.3
304.1
302.2
300.7
299.1
297.6
296.1
294.5
293.0
291.4
289.9
288.4

45.9
45.3
44.8
44.2
43.7
43.4
43.2
42.9
42.7
42.4
42.2
41.9
41.7
41.4
41.2
40.9
40.7
40.4
40.2
39.9
39.7
39.4
39.2
38.9
38.7
38.4
38.2
37.9
37.7
37.4
37.2
36.9
36.7
36.4
36.2
35.9
35.7
35.4
35.2
34.9
34.7
34.4
34.2
33.9
33.7
33.5
33.3
33.2
33.0
32.8
32.6
32.5
32.3
32.1
32.0

1.4900
1.4925
1.4950
1.4975
1.5000
1.5025
1.5050
1.5075
1.5100
1.5125
1.5150
1.5175
1.5200
1.5225
1.5250
1.5275
1.5300
1.5325
1.5350
1.5375
1.5400
1.5425
1.5450
1.5475
1.5500
1.5525
1.5550
1.5575
1.5600
1.5625
1.5650
1.5675
1.5700
1.5725
1.5750
1.5775
1.5800
1.5825
1.5850
1.5675
1.5900
1.5925
1.5950
1.5975
1.6000
1.8025
1.6050
1.6075
1.6100
1.6125
1.6150
1.6175
1.6200
1.6225
1.6250

PumD Run Time I MaxWS= 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
Pumn Warmuns

3.00 Min 3.00 Min 3.00 Min 3.00 Min
FIDat Switch On/Off Elevations If0

r OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative Total

WSEL(ft) IInflow Volume Inflow Volume Pump 1 let) Pump 2 (et) Pump 3 let) Pump 4 (et) Outflow (ets) Storage(hrs) (ets)
lefl lef\ Out (et) Outflow let) lefl"

Q:11611010ralnagelSchalklExcellSR 202L Pump Station. Storage L' 882, 3125/2003 Sheet of
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Sheet of
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PumD Run Time I MaxWS = 1380.9

52.20 Min 32.70 Min 21.30 Min 0.00 Min
4.5 5.5 7.5 0

PumD WarmuDs
3.00 Min 3.00 Min 3.00 Min 3.00 Min

Float Switch On/Off Elevations Iftl

f OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative Total

Inflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage WSEL(ft)(hrs) (ets) lefl lefl Outlet) Outflow (et)
'efl

1.6275 31.8 286.8 343066.3 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 31382 1370.54
1.6300 31.6 285.3 343351.6 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 31647 1370.581.6325 31.4 283.7 343635.3 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 31931 1370.61
1.6350 31.3 282.2 343917.5 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 32213 1370.64
1.6375 31.1 280.7 344198.2 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 32494 1370.681.6400 30.9 279.1 344477.3 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 32773 1370.71
1.6425 30.8 277.6 344754.9 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 33051 1370.74
1.6450 30.6 276.1 345031.0 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 33327 1370.76
1.8475 30.4 274.5 345305.5 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 33601 1370.81
1.8500 30.2 273.0 345578.4 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 33874 1370.84
1.6525 30.1 271.4 345849.9 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 34146 1370.88
1.6550 29.9 269.9 346119.8 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 34416 1370.91
1.6575 29.7 268.4 348388.1 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 34664 1370.94
1.6600 29.6 266.6 346655.0 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 34951 1370.97
1.6625 29.4 265.3 346920.2 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 35216 1371.00
1.6650 29.2 263.7 347184.0 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 35480 1371.03
1.6675 29.0 262.2 347446.2 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 35742 1371.06
1.6700 28.9 260.7 347706.9 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 36003 1371.09
1.6725 28.7 259.1 347966.0 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 36262 1371.12
1.6750 28.5 257.6 346223.6 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 36519 1371.14
1.8775 28.4 256.1 348479.6 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 36776 1371.17
1.6800 28.2 254.5 346734.1 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 37030 1371.201.8825 28.0 253.0 346987.1 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 37283 1371.22
1.6850 27.9 251.4 349238.5 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 37534 1371.251.6875 27.7 249.9 349488.4 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 37784 1371.28
1.6900 27.5 248.4 349736.8 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 38033 1371.30
1.6925 27.3 246.8 349983.6 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 36280 1371.33
1.8950 27.2 245.3 350228.9 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 38525 1371.36
1.8975 27.0 243.7 350472.6 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 38769 1371.38
1.7000 26.8 242.2 350714.8 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 39011 1371.41
1.7025 26.7 241.0 350955.8 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 39252 1371.43
1.7050 26.6 240.0 351195.8 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 39492 1371.46
1.7075 26.5 239.1 351434.9 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 39731 1371.49
1.7100 28.4 238.1 351673.0 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 39969 1371.51
1.7125 26.3 237.2 351910.2 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 40206 1371.54
1.7150 26.2 236.2 352146.4 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 40442 1371.56
1.7175 26.1 235.3 352381.7 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 40678 1371.59
1.7200 26.0 234.3 352616.0 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 40912 1371.61
1.7225 25.9 233.4 352849.4 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 41145 1371.64
1.7250 25.8 232.4 353081.8 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 41376 1371.66
1.7275 25.7 231.5 353313.3 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 41609 1371.69
1.7300 25.6 230.5 353543.9 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 41840 1371.71
1.7325 25.5 229.6 353773.5 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 42069 1371.74
1.7350 25.4 228.7 354002.1 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 42298 1371.76
1.7375 25.2 227.7 354229.6 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 42526 1371.78
1.7400 25.1 226,8 354456.6 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 42753 1371.81
1.7425 25.0 225.6 354682.4 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 42976 1371.83
1.7450 24.9 224.9 354907.3 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 43203 1371.66
1.7475 24.8 223.9 355131.2 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 43427 1371.88
1.7500 24.7 223.0 355354.2 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 43650 1371.90
1.7525 24.6 222.0 355576.2 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 43872 1371.93
1.7550 24.5 221.1 355797.3 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 44093 1371.95
1.7575 24.4 220.1 356017.4 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 44313 1371.97
1.7600 24.3 219.2 356236.6 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 44532 1372.00
1.7625 24.2 218.2 358454.8 0.0 0.0 0.0 0.0 0.0 0.0 311704.1 44751 1372.02

Q:I1611 OIOrainagelSchalklExcellSR 202L Pump Station, Storage L=682, 3/2512003
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1372.04
1372.06
1372.09
1372.11
1372.13
1372.15
1372.17
1372.20
1372.22
1372.24
1372.26
1372.28
1372.30
1372.32
1372.34
1372.36
1372.38
1372.41
1372.43
1372.45
1372.47
1372.49
1372.51
1372.53
1372.55
1372.57
1372.59
1372.61
1372.63
1372.65
1372.67
1372.69
1372.71
1372.73
1372.75
1372.77
1372.79
1372.81
1372.83
1372.85
1372.87
1372.89
1372.91
1372.87
1372.84
1372.81
1372.78
1372.74
1372.71
1372.68
1372.65
1372.61
1372.58
1372.55
1372.51

44966
45184
45400
45614
45828
46040
46252
46463
46672
46881
47089
47296
47502
47707
47911
48114
46317
48519
48721
48923
49124
49324
49524
49724
49923
50121
50319
50517
50714
50911
51107
51303
51498
51693
51887
52081
52274
52467
52660
52852
53043
53234
53425
53106
52787
52468
52148
51628
51508
51188
50867
50547
50225
49904
49582

311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
311704.1
312212.9
312721.5
313229.9
313738.1
314246.1
314753.9
315261.4
315768.8
316276.0
316782.9
317289.7
317796.2

0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
56.5
56.5
56.5
56.5
56.4
56.4
56.4
56.4
56.4
56.3
56.3
56.3

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

508.8
508.6
508.4
508.2
508.0
507.8
507.6
507.4
507.2
507.0
506.8
506.5

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0;0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Warmup 0009
Warmup 0018
Warmup 0027
Warmup 0036
Warmup 0045
Warmup 0054
Warmup 0063
Warmup 0072
Warmup 0081
Warmup 0090
Warmup 0099
Warmup 0108
Warmup 0117
Warmup 0126
Warmup 0135
Warmup 0144
Warmup 0153
Warmup 0182
Warmup 0171
Warmup 0180

508.8
508.6
508.4
508.2
508.0
507.8
507.6
507.4
507.2
507.0
606.8
506.5

358672.1
356888.4
357103.8
357318.3
357531.8
357744.4
357958.0
358166.6
358376.3
356585.1
358792.9
358999.8
359205.7
359410.7
359614.8
359818.1
360020.9
360223.3
360425.2
360628.7
360827.6
361028.1
361228.1
361427.6
361626.7
361625.3
362023.4
362221.1
362418.2
362614.9
362811.2
363006.9
363202.2
363397.0
363591.3
363785.2
363978.6
384171.5
384363.9
364555.9
384747.4
384936.4
365128.9
385319.0
365508.6
365897.7
365886.4
366074.5
366262.2
366449.5
366636.2
366822.5
367008.3
367193.7
367378.5

217.3
216.3
215.4
214.5
213.5
212.6
211.6
210.7
209.7
208.8
207.8
206.9
205.9
205.0
204.0
203.3
202.9
202.4
201.9
201.4
201.0
200.5
200.0
199.5
199.1
198.6
198.1
197.6
197.2
196.7
196.2
195.8
195.3
194.6
194.3
193.9
193.4
192.9
192.4
192.0
191.5
191.0
19o.s
190.1
189.6
189.1
188.6
186.2
187.7
187.2
186.8
186.3
185.8
185.3
184.9

24.1
24.0
23.9
23.8
23.7
23.6
23.5
23.4
23.2
23.1
23.0
22.9
22.8
22.7
22.8
22.6
22.5
22.5
22.4
22.4
22.3
22.2
22.2
22.1
22.1
22.0
22.0
21.9
21.9
21.8
21.8
21.7
21.7
21.6
21.6
21.5
21.5
21.4
21.4
21.3
21.3
21.2
21.1
21.1
21.0
21.0
20.9
20.9
20.8
20.8
20.7
20.7
20.6
20,6
20.5

1.7650
1.7675
1.7700
1.7725
1.7750
1.7775
1.7800
1.7825
1.7850
1.7875
1.7900
1.7925
1.7950
1.7975
1.6000
1.8025
1.8050
1.8075
1.8100
1.8125
1.8150
1.8175
1.8200
1.8225
1.8250
1.8275
1.8300
1.8325
1.8350
1.8375
1.8400
1.8425
1.8450
1.8475
1.8500
1.8525
1.8550
1.8575
1.8600
1.8625
1.8650
1.8675
1.8700
1.8725
1.8750
1.8775
1.8800
1.8825
1.8850
1.8875
1.8900
1.8925
1.8950
1.8975
1.9000

PumD Run Time I MaxWS= 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumD Warmups

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch OnlOff Elevations ft

I On Elev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow
Incremental Cumulative

Pump Cumulative
Total

WSEL (ft) IInflow Volume Inflow Volume Pump 1 (ct) Pump 2 (ct) Pump 3 (ct) Pump 4 (ct) Outflow (cts) Storage(hrs) (cts)
lcft lcft Out (ct) Outflow (ct)

lcft

Q;116110lDrainagelSchalklExcellSR 202L Pump Station. Storage L =882, 3/2512003 Sheet of
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SCI #1611 0

1372.48
1372.45
1372.42
1372.38
1372.35
1372.32
1372.28
1372.25
1372.22
1372.18
1372.15
1372.12
1372.08
1372.05
1372.02
1371.98
1371.95
1371.91
1371.88
1371.84
1371.81
1371.77
1371.74
1371.70
1371.67
1371.63
1371.60
1371.56
1371.53
1371.49
1371.46
1371.42
1371.39
1371.35
1371.32
1371.28
1371.25
1371.21
1371.18
1371.14
1371.11
1371.07
1371.03
1371.00
1370.96
1370,92
1370.88
1370.84
1370.80
1370.76
1370.72
1370,68
1370.64
1370.60
1370.56

49260
48938
48616
48293
47970
47647
47323
46999
46675
46351
46026
45701
45376
45051
44725
44399
44073
43747
43420
43093
42766
42438
42111
41783
41454
41126
40797
40468
40139
39810
39480
39150
38820
38489
38158
37827
37496
37165
36833
36501
36169
35837
35505
35172
34840
34508
34175
33843
33511
33178
32846
32513
32181
31849
31518

318302.6
318808.7
319314.6
319820.4
320325.9
320831.2
321336.3
321841.1
322345.8
322850.3
323354.5
323858.6
324362.4
324866.1
325369.5
325872.7
326375.7
326878.5
327381.0
327883.4
328385.5
328887.4
329389.1
329890.5
330391.8
330892.8
331393.6
331894.2
332394.5
332894.7
333394.6
333894.3
334393.7
334893.0
335392.0
335890.8
336389.4
336887.7
337385.9
337883.8
338381.5
338878.9
339376.2
339873.2
340370.0
340866.5
341362.8
341858.9
342354.7
342850.2
343345.5
343840.5
344335.3
344829.8
345324.1

56.3
56.2
56.2
56.2
56.2
56.1
56.1
56.1
56.1
56.1
56.0
56.0
56.0
56.0
55.9
55.9
55.9
55.9
55.8
55.8
55.8
55.8
55.7
55.7
55.7
55.7
55.6
55.6
55.6
55.6
55.5
55.5
55.5
55.5
55.4
55.4
55.4
55.4
55.3
55.3
55.3
55.3
55.2
55.2
55.2
55.2
55.1
55.1
55.1
55.1
55.0
55.0
55.0
54.9
54.9

506.3
506.1
505.9
505.7
505.5
505.3
505.1
504.9
504.7
504.5
504.3
504.0
503.8
503.6
503.4
503.2
503.0
502.8
502.6
502.3
502.1
501.9
501.7
501.5
501.2
501.0
500.8
500,6
500.4
500.1
499.9
499.7
499.5
499.2
499.0
498.8
498.6
498.4
498.1
497.9
497.7
497.5
497.2
497.0
496.8
496.5
496.3
496.0
495.8
495.5
495.3
495.0
494.8
494.5
494.3

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0;0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

506.3
506.1
505.9
505.7
505.5
505.3
505.1
504.9
504.7
504.5
504.3
504.0
503.8
503.6
503.4
503.2
503.0
502.8
502.8
502.3
502.1
501.9
501.7
501.5
501.2
501.0
500.8
500.6
500.4
500.1
499.9
499.7
499.5
499.2
499.0
498.8
498.6
498.4
498.1
497.9
497.7
497.5
497.2
497.0
496.8
496.5
496.3
496.0
495.8
495.5
495.3
495.0
494.8
494.5
494.3

367562.9
367746.8
367930.3
366113.2
366295.7
368477.8
368669.3
368840.4
389021.0
389201.1
369380.8
389559.9
369738.7
369916.9
370094.7
370271.9
370448.8
370625.1
370801.0
370976.4
371151.3
371325.7
371499.7
371673.2
371846.2
372018.8
372190.9
372382.5
372533.6
372704.3
372874.5
373044.2
373213.4
373382.2
373850.5
373718.3
373885.6
374052.5
374218.9
374384.8
37455Q.4
374715.7
374880.7
375045.5
375210.0
375374.2
375538.1
375701.8
375885.3
376028.4
376191.3
378383.9
378516.3
376878.4
376840.2

184.4
183.9
183.4
183.0
182.5
182.0
181.5
181.1
180.6
180.1
179.7
179.2
178.7
178.2
177.8
177.3
176.8
176.3
175.9
175.4
174.9
174.4
174.0
173.5
173.0
172.6
172.1
171.6
171.1
170.7
170.2
169.7
169.2
168.8
168.3
167.8
167.3
166.9
166.4
165.9
165.6
165.3
165.0
164.8
164.5
164.2
164.0
163.7
163.4
163.2
162.9
162.6
162.4
162.1
161.8

20.5
20,4
20.4
20.3
20.3
20.2
20.1
20.1
20.0
20.0
19.9
19.9
19.8
19.8
19.7
19.7'
19.6
19.6
19.5
19.5
19.4
19.4
19.3
19.3
19,2
19.1
19.1
19.0
19.0
16.9
16.9
18.8
18.8
18.7
18.7
18.6
18.6
18.5
18.5
18,4
18.4
18.4
18.3
18.3
18.3
18.2
18.2
18.2
18.1
18.1
18.1
18.1
18.0
18.0
18.0

1.9025
1.9050
1.9075
1.9100
1,9125
1.9150
1.9175
1.9200
1.9225
1.9250
1.9275
1.9300
1.9325
1.9350
1.9375
1.9400
1.9425
1.9450
1.9475
1.9500
1.9525
1.9550
1.9575
1.9600
1.9625
1.9650
1.9675
1.9700
1.9725
1.9750
1.9775
1.9800
1.9825
1.9850
1.9875
1.9900
1.9925
1.9950
1.9975
2.0000
2.0025
2.0050
2.0075
2.0100
2.0125
2.0150
2.0175
2.0200
2.0225
2.0250
2.0275
2.0300
2.0325
2.0350
2.0375

PumD Run Time I MaxWS = 1380,911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumD WarmuDs

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations Iftl

r
OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative

Total
WSEL(ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage(hrs) (ets)

lefl lefl Out (et) Outflow (et) lefl

0:11611 OIOralnagelSchalklExcel\SR 202L Pump Slanon, Storage L =882. 312512003 Sheet of
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SCI#1611 0

PumD Run Time I MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumD WarmuDs

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations (ftl

I OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative Total

WSEL (ft) IInflow Volume Inflow Volume Pump 1 (cf) Pump 2 (cf) Pump 3 (cf) Pump 4 (cf) Outflow (cfs) Storage(hrs) (cfs) Icft (cf) Out (cf) Outflow (cf) Icft
2.0400
2.0425
2.0450
2.0475
2.0500
2.0525
2.0550
2.0575
2.0600
2.0625
2.0650
2.0675
2.0700
2.0725
2.0750
2.0775
2.0600
2.0625
2.0650
2.0675
2.0900
2.0925
2.0950
2.0975
2.1000
2.1025
2.1050
2.1075
2.1100
2.1125
2.1150
2.1175
2.1200
2.1225
2.1250
2.1275
2.1300
2.1325
2.1350
2.1375
2.1400
2.1425
2.1450
2.1475
2.1500
2.1525
2.1550
2.1575
2.1600
2.1625
2.1650
2.1675
2.1700
2.1725
2.1750

17.9
17.9
17.9
17.8
17.8
17.8
17.8
17.7
17.7
17.7
17.6
17.6
17.6
17.6
17.5
17.5
17.5
17.4
17.4
17.4
17.3
17.3
17.3
17.3
17.2
17.2
17.2
17.1
17.1
17.1
17.0
17.0
17.0
17.0
16.9
16.9
16.9
16.6
18.8
16.6
16.8
16.7
16.7
16.7
16.6
16.6
16.6
16.5
16.5
16.5
16.5
16.4
16.4
16.4
16.3

161.6
161.3
161.0
160.8
160.5
160.2
160.0
159.7
159.4
159.2
158.9
158.6
158.4
158.1
157.8
157.6
157.3
157.0
158.8
156.5
158.2
156.0
155.7
155.4
155.2
154.9
154.6
154.4
154.1
153.6
153.6
153.3
153.0
152.8
152.5
152.2
152.0
151.7
151.4
151.2
150.9
15o.s
150.4
150.1
149.8
149.6
149.3
149.0
148.8
148.5
148.2
148.0
147.7
147.4
147.2

377001.8
377163.1
377324.1
377484.9
377645.4
377805.6
377965.6
378125.3
376284.7
378443.9
378602.8
378761.4
378919.8
379077.9
379235.7
379393.3
379550.6
379707.6
379884.4
380020.9
380177.1
380333.1
360486.8
380644.2
380799.4
360954.3
381109.0
381263.3
381417.4
381571.3
381724.8
381878.2
382031.2
382184.0
382336.5
362468.7
382840.7
382792.4
382943.9
383095.0
383245.9
383396.6
383547.0
383897.1
383848.9
383996.5
384145.8
384294.9
384443.6
384592.2
384740.4
384886.4
385038.1
385163.6
365330.7

494.0
493.8
493.5
493.3
493.0
492.8
492.5
492.3
492.0
491.8
491.5
491.3
491.0
490.8
490.5
490.3
490.1
489.9
489.7
489.5
469.3
489.1
488.9
488.7
488.5
488.4
488.2
486.0
487.8
487.6
487.4
467.2
487.0
488.7
486.4
486.0
485.7
485.4
485.0
484.7
484.4
484.0
463.7
463.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

494.0
493.8
493.5
493.3
493.0
492.8
492.5
492.3
492.0
491.8
491.5
491.3
491.0
490.8
490.5
490.3
490.1
489.9
489.7
489.5
489.3
489.1
488.9
488.7
488.5
488.4
488.2
488.0
487.8
487.6
487.4
487.2
487.0
486.7
486.4
486.0
485.7
485.4
485.0
484.7
484.4
484.0
483.7
483.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

54.9
54.9
54.8
54.8
54.8
54.8
54.7
54.7
54.7
54.6
54.6
54.6
54.6
54.5
54.5
54.5
54.5
54.4
54.4
54.4
54.4
54.3
54.3
54.3
54.3
54.3
54.2
54.2
54.2
54.2
54.2
54.1
54.1
54.1
54.0
54.0
54.0
53.9
53.9
53.9
53.8
53.8
53.7
53.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

345816.2
346311.9
346805.5
347298.8
347791.8
348264.6
348777.1
349269.4
349761.4
350253.2
350744.7
351235.9
351727.0
352217.7
352708.2
353198.6
353688.7
354178.6
354688.3
355157.9
355647.2
356136.3
356625.3
357114.0
357602.6
358090.9
358579.1
359067.0
359554.8
360042.4
360529.7
361016.9
361503.9
361990.6
362477.0
362963.0
363448.7
363934.0
364419.1
364903.7
365368.1
365672.1
366355.8
366839.2
366839.2
386839.2
366839.2
366839.2
366839.2
366839.2
386839.2
386839.2
368839.2
386839.2
366839.2

31184
30851
30519
30186
29854
29521
29188
28856
28523
28191
27858
27525
27193
26860
26527
26195
25862
25529
25196
24883
24530
24197
23864
23530
23197
22863
22530
22198
21863
21529
21195
20861
20527
20193
19860
19526
19192
16858
18525
18191
17856
17524
17191
16658
17008
17157
17307
17456
17604
17753
17901
18049
18197
16344
18492

1370.52
1370.48
1370.44
1370.40
1370.36
1370.32
1370.28
1370.24
1370.20
1370.16
1370.12
1370.08
1370.04
1370.00
1369.95
1369.89
1369.84
1369.79
1369.73
1369.68
1369.62
1369.57
1369.51
1369.46
1369.40
1369.35
1369.29
1369.24
1369.19
1369.13
1369.08
1369.02
1368.94
1368.85
1368.76
1366.66
1368.57
1368.48
1368.39
1368.29
1368.20
1368.11
1368.01
1367.90
1367.95
1366.00
1368.05
1368.09
1368.13
1388.17
1368.21
1368.25
1368.29
1368.34
1368.38

Q;11811010ralnage\$chalkIExceI\SR 202L Pump Station, Storage L =882, 312512003 Sheet of
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SCI#1611 0

PumD Run Time 1MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumD WarmuDs

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations Iftl

I OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative Total

WSEL (ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (ct) Pump 3 (ct) Pump 4 (ct) Outflow (cts) Storage(hrs) (cts)
Icft Icfl Out (ct) Outflow (ct)

Icft
2.1775
2.1800
2.1825
2.1850
2.1875
2.1900
2.1925
2.1950
2.1975
2.2000
2.2025
2.2050
2.2075
2.2100
2.2125
2.2150
2.2175
2.2200
2.2225
2.2250
2.2275
2.2300
2.2325
2.2350
2.2375
2.2400
2.2425
2,2450
2.2475
2.2500
2.2525
2.2550
2.2575
2,2600
2.2625
2.2850
2.2675
2.2700
2.2725
2.2750
2.2775
2.2800
2.2825
2.2850
2.2875
2.2900
2.2925
2.2950
2.2975
2.3000
2.3025
2.3050
2.3075
2.3100
2.3125

16.3
16.3
16.3
16.2
16.2
16.2
16.1
16.1
16.1
16.0
16.0
16.0
16.0
16.0
15.9
15.9
15.9
15.9
15.8
15.8
15.8
15.8
15.7
15.7
15.7
15.7
15.7
15.8
15.6
15.6
15.6
15.5
15.5
15.5
15.5
15.4
15.4
15.4
15.4
15.4
15.3
15.3
15.3
15.3
15.2
15.2
15.2
15.2
15.1
15.1
15.1
15.1
15.1
15.0
15.0

148.9
146.7
148.4
146.1
145.9
145.6
145.3
145.1
144.8
144.5
144.3
144.1
143.9
143.7
143.5
143.2
143.0
142.8
142.8
142.4
142.2
142.0
141.8
141.6
141.4
141.2
141.0
140.8
14Q.6
140.3
140.1
139.9
139.7
139.5
139.3
139.1
138.9
138.7
138.5
138.3
138.1
137.9
137.7
137.4
137.2
137.0
136.8
136.6
136.4
136.2
136.0
135.8
135.6
135.4
135.2

385477.7
385624.3
385770.7
385916.8
386062.7
386208.2
386353.6
386498.6
366643.4
386787.9
366932.2
387078.3
387220.1
367363.8
367507.3
387650.5
387793.6
367938.4
386079.0
388221.4
388383.6
388505.7
388647.4
388789.0
388930.4
389071.6
389212.8
389353.3
389493.9
389634.2
389774.4
389914.3
390054.0
390193.6
390332.9
390472.0
390610.9
390749.6
390888.1
391028.3
391164.4
391302.3
391439.9
391577.4
391714.6
391851.6
391988.5
392125.1
392281.5
392397.7
392533.7
392889.5
392805.1
392940.5
393075.6

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

366839.2
366839.2
366839.2
366839.2
386839.2
366839.2
366839.2
366839.2
388839.2
366839.2
366839.2
366839.2
366839.2
388839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
386839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
386839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2

18638
18785
18932
19078
19224
19369
19514
19659
19804
19949
20093
20237
20381
20525
20668
20811
20954
21097
21240
21382
21524
21666
21808
21950
22091
22232
22373
22514
22655
22795
22935
23075
23215
23354
23494
23833
23772
23910
24049
24167
24325
24463
24601
24738
24875
25012
25149
25286
25422
25559
25695
25830
25966
26101
26238

1368.42
1368.46
1368.50
1388.54
1368.58
1368.62
1368.66
1368.70
1368.74
1388.78
1368.82
1368.86
1368.90
1368.94
1368.98
1369.01
1369.04
1369.06
1369.08
1369.11
1369.13
1369.15
1369.18
1369.20
1369.22
1369.25
1369.27
1369.29
1369.32
1369.34
1369.36
1369.38
1369.41
1369.43
1389.45
1389.48
1369.50
1369.52
1389.54
1369.57
1369.59
1369.61
1369.63
1369.66
1369.68
1369.70
1369.72
1369.75
1369.77
1369.79
1369.61
1369.83
1369.86
1369.88
1369.90
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1369.92
1369.95
1369.97
1369,99
1370.01
1370,02
1370.04
1370.06
1370.07
1370.09
1370.10
1370.12
1370,14
1370.15
1370,17
1370,18
1370.20
1370.22
1370.23
1370,25
1370.26
1370.28
1370.29
1370.31
1370,32
1370.34
1370.36
1370.37
1370,39
1370.40
1370.42
1370.43
1370.45
1370.46
1370.48
137Q.49
1370,51
137Q.53
1370,54
137Q.56
1370.57
1370,59
1370.80
1370,62
1370,63
1370.65
1370.66
1370.68
1370,69
1370,71
1370,72
1370.74
1370.75
1370.77
1370.78

26371
26506
26641
26775
26909
27043
27177
27310
27444
27577
27710
27842
27975
28107
28239
28371
28503
28634
28765
28896
29027
29158
29288
29418
29548
29878
29808
29937
30088
30195
30324
30453
30S81
30709
30837
30965
31092
31220
31347
31474
31601
31728
31855
31981
32108
32234
32380
32486
32612
32738
32863
32988
33114
33239
33364

366839,2
366839.2
366839.2
366839.2
366839.2
366839.2
366839,2
366839,2
366839,2
366839,2
366839,2
366839,2
366839.2
366839,2
366839,2
366839,2
366839,2
366839,2
366839,2
366839,2
366839,2
366839,2
366839,2
366839,2
368839,2
366839.2
366839.2
366839,2
366839,2
366839.2
366839.2
366839,2
366839.2
366839.2
366839.2
386839,2
366839,2
366639.2
366839.2
366839.2
366839.2
368839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839,2
366839.2
366839.2
366839,2
366839,2
366839.2
386839.2
366839,2

0.0
0,0
0.0
0.0
0.0
0.0
0.0
0,0
0,0
0.0
0.0
0.0
0,0
0,0
0.0
0.0
0.0
0,0
0,0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0,0
0,0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0,0
0.0
0.0

0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0,0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0,0
0,0
0.0
0,0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0,0
0.0
0,0
0.0
0.0

0,0
0,0
0.0
0.0
0.0
0.0
0,0
0,0
0,0
0.0
0,0
0,0
0,0
0,0
0,0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0,0
0,0
0.0
0.0
0,0
0,0
0,0
0.0
0.0
0,0
0,0
0.0
0.0
0.0
0,0
0,0
0.0
0.0
0,0
0,0
0.0
0.0
0,0
0.0
0.0
0.0
0,0
0,0
0.0
0.0
0,0
0.0
0,0

0,0
0.0
0.0
0,0
0,0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0,0
0,0
0.0
0.0
0.0
0.0
0,0
0,0
0.0
0.0
0.0
0,0
0,0
0.0
0.0
0.0
0,0
0,0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0,0
0.0
0.0
0,0
0.0
0.0
0.0
0,0
0.0

0.0
0,0
0.0
0,0
0,0
0,0
0,0
0.0
0.0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0.0
0,0
0,0
0,0
0,0
0.0
0,0
0,0
0,0
0,0
0.0
0.0
0.0
0,0
0,0
0,0
0.0
0,0
0,0
0,0
.0.0
0.0
0,0
0,0
0,0
0,0
0.0
0,0
0,0
0.0
0,0
0.0
0,0
0.0
0,0
0,0
0.0

0.0
0.0
0.0
0,0
0,0
0,0
0,0
0.0
0.0
0,0
0,0
0,0
0,0
0.0
0.0
0.0
0,0
0,0
0.0
0.0
0.0
0.0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0.0
0,0
0,0
0,0
0,0
0,0
0.0
0,0
0,0
0,0
0.0
0,0
0,0
0,0
0.0
0,0
0,0
0.0
0,0
0,0
0,0
0,0
0,0
0,0
0.0

393210,8
393345.4
393479.9
393614.2
393748.4
393882.3
394016.0
394149,5
394282,8
394415,9
394548.8
394681.5
394814,0
394948,3
395078,3
395210.2
395341,8
395473.3
395804,5
395735,5
395886,4
395997.0
396127.4
396257.6
396387,6
396517,4
395846,9
396776.3
396905.5
397034,4
397163,2
397291.7
397420,1
397548.2
397676,1
397603,9
397931,5
398056.9
398186,2
398313.4
396440,4
396567,2
398693,9
396620,5
398946,9
399073.2
399199.3
399325,3
399451,1
399576.7
399702,3
399827,6
399952,9
400078.0
400202,9

135.0
134.8
134.5
134.3
134.1
133,9
133,7
133.5
133,3
133,1
132.9
132.7
132,5
132,3
132.1
131,9
131.6
131,4
131,2
131,0
13M
130.8
130.4
130,2
130,0
129,8
129,6
129.4
129,2
129.0
128,8
128.5
128.3
128.1
127,9
127.7
127,6
127,4
127.3
127.2
127.0
126,9
126.7
126.6
126.4
128.3
128.1
126.0
125.8
125,7
125.5
125.4
125,2
125,1
124,9

15.0
15.0
14,9
14.9
14.9
14.9
14.8
14.8
14.8
14,8
14.8
14,7
14.7
14.7
14.7
14.6
14.6
14.6
14.8
14.5
14.5
14.5
14,5
14,5
14.4
14.4
14,4
14.4
14,3
14,3
14.3
14.3
14.2
14,2
14.2
14,2
14.2
14.2
14,1
14,1
14,1
14,1
14,1
14.1
14.0
14,0
14.0
14,0
14,0
14.0
13,9
13.9
13,9
13,9
13.9

2.3150
2.3175
2.3200
2,3225
2,3250
2,3275
2.3300
2.3325
2.3350
2.3375
2.3400
2,3425
2,3450
2,3475
2,3500
2,3525
2.3550
2.3575
2.3600
2.3625
2,3650
2.3875
2.3700
2.3725
2.3750
2.3775
2,3800
2,3825
2.3850
2.3875
2.3900
2,3925
2,3950
2,3975
2.4000
2.4025
2.4050
2.4075
2.4100
2.4125
2.4150
2,4175
2.4200
2.4225
2.4250
2.4275
2.4300
2,4325
2.4350
2,4375
2,4400
2.4425
2.4450
2.4475
2.4500

Pumo Run Time I MaxWS = 1380,911
52,20 Min 32,70 Min 21,30 Min 0,00 Min

4,5 5,5 7,5 0
Pumo Warmuns

3,00 Min 3,00 Min 3,00 Min 3,00 Min
Float Switch On/Off Elevations Iftl

I OnElev 1372,5 1373,5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative Total

WSEL{ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage(hrs) (ets)
lefl lefl Out (et) Outflow (et) lefl"

Q:11611010ralnagelSchalklExcellSR 202L Pump Station, Storage L =882, 312512003 Sheet of
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1370,80
1370,81
1370.83
1370.64
137o.e6
1370.87
1370.89
1370.90
1370,92
137o.g3
1370,95
1370,96
1370.98
1370.99
1371,00
1371.02
1371.03
1371.04
1371.06
1371.07
1371,08
1371.10
1371.11
1371.12
1371.13
1371.15
1371.16
1371.17
1371.19
1371.20
1371.21
1371.22
1371.24
1371.25
1371.26
1371.28
1371.29
1371.30
1371.31
1371.33
1371.34
1371.35
1371.36
1371.38
1371.39
1371.40
1371.42
1371.43
1371,44
1371,45
1371.47
1371,48
1371.49
1371.50
1371.52
1371.53

33489
33613
33738
33862
33986
34110
34234
34358
34481
34605
34728
34851
34974
35097
35220
35343
35465
35587
35709
35831
35953
36075
36196
36318
36439
36560
36661
36802
38922
37043
37163
37263
37404
37523
37643
37763
37862
38002
38121
38240
38359
38477
38596
38714
38833
38951
39069
39187
39304
39422
39539
39656
39773
39890
40007
40124

366839.2
366839.2
366839.2
366839,2
366839.2
366839,2
366839.2
366839.2
366839,2
366839.2
366639.2
366839.2
366839,2
366839.2
366639.2
366639.2
366839.2
366839.2
366839.2
366839.2
366839.2
366639.2
366839,2
366839.2
366639.2
366639.2
366839.2
366839.2
366639.2
366839.2
366839,2
366639.2
368839.2
368639.2
366839,2
366639.2
368639.2
366839.2
366839,2
366839.2
366839.2
366839.2
366839.2
366839.2
366839,2
366839,2
366839.2
366839,2
386839.2
366839.2
386839.2
366639.2
366639.2
366839.2
366839.2
386639.2

0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0,0
0.0
0.0
0,0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0,0
0,0
0.0
0,0
0.0
0.0

0.0
0.0
0.0
0,0
0,0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0,0
0.0
0.0
0,0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0,0
0.0
0,0
0,0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0,0
0.0
0,0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0;0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

.0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

400327.7
400452.3
400576.8
400701.1
400825.3
400949.4
401073.3
401197.0
401320.6
401444.1
401567.4
401690.6
401813.6
401936.4
402059.1
402181.7
402304.1
402426.4
402548.5
402670.5
402792.3
402914.0
403035.5
403156.9
403278.1
403399.2
403520.2
403641.0
403761.6
403882.1
404002.4
404122.6
404242.7
404362.6
404462.4
404602.0
404721.4
404640.7
404959.9
405076.9
405197.8
405316.5
405435.1
405553.5
405671.8
405769.9
405907.9
406025.7
406143.4
406260.9
406376.3
406495.6
406612.7
406729.6
406646.4
406963.0

124.8
124.6
124.5
124.3
124.2
124.0
123.9
123.7
123.6
123.5
123.3
123.2
123.0
122.9
122.7
122.6
122.4
122.3
122.1
122.0
121.8
121.7
121.5
121.4
121.2
121.1
120.9
120.8
12o.e
12o.s
120.3
120.2
120.1
119.9
119.8
119.6
119.5
119.3
119.2
119.0
118.9
118.7
118.6
118.4
118.3
118.1
118.0
117.8
117.7
117.5
117.4
117.2
117.1
116.9
116.8
116.6

13.9
13.8
13.8
13.8
13.8
13.8
13.8
13.7
13.7
13.7
13.7
13.7
13.7
13.6
13.6
13.6
13.6
13.6
13.6
13.5
13.5
13.5
13.5
13.5
13.5
13.4
13.4
13.4
13.4
13.4
13.4
13.3
13.3
13.3
13.3
13.3
13.3
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.1
13.1
13.1
13.1
13.1
13.1
13.0
13.0
13.0
13.0
13.0
13.0

2.4525
2.4550
2.4575
2.4600
2.4625
2.4650
2.4675
2.4700
2.4725
2.4750
2.4775
2.4800
2.4825
2.4850
2.4875
2.4900
2.4925
2.4950
2.4975
2.5000
2.5025
2.5050
2.5075
2.5100
2.5125
2.5150
2.5175
2.5200
2.5225
2.5250
2.5275
2.5300
2.5325
2.5350
2.5375
2.5400
2.5425
2.5450
2.5475
2.5500
2.5525
2.5550
2.5575
2.5600
2.5625
2.5650
2.5675
2.5700
2.5725
2.5750
2.5775
2.5800
2.5825
2.5850
2.5875
2.5900

Pumo Run Time I MaxWS = 1380.91 1
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
Pumo Warmuos

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch OnlOff Elevations 1ft

r On Elev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative Total

WSEL(ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (efs) Storage(hrs) (ets)
'e" left Out (et) Outflow (et) left

Q;116110lDralnagelSchalklExcellSR 202L Pump Stallon. Storage L=662. 312512003 Sheet of



...' .. .. ... - ...
SR 202L Pump Stallon

SCI#1611 0

1371.54
1371.55
1371.56
1371.58
1371.59
1371.60
1371.61
1371.63
1371.64
1371.85
1371.66
1371.66
1371.69
1371.70
1371.71
1371.72
1371.74
1371.75
1371.76
1371.77
1371.79
1371.80
1371.81
1371.82
1371.83
1371.85
1371.86
1371.87
1371.68
1371.89
1371,91
1371.92
1371.93
1371.94
1371.95
1371.97
1371.98
1371.99
1372.00
1372.01
1372.02
1372.03
1372.05
1372.06
1372.01'
1372.08
1372.09
1372.10
1372.11
1372.12
1372.14
1372.15
1372.16
1372.17
1372.18
1372,19

40240
40357
40473
40589
40705
40621
40936
41052
41167
41282
41397
41512
41827
41741
41856
41970
42064
42198
42312
42426
42539
42653
42766
42879
42992
43105
43217
43330
43442
43555
43667
43779
43690
44002
44113
44225
44336
44447
44558
44669
44779
44890
45000
45110
45220
45330
45440
45549
45658
45768
45877
45986
46095
46203
46312
46420

366639.2
366839.2
366639.2
366639.2
366839.2
366839.2
366839.2
366839.2
366639.2
366839.2
366639.2
366839.2
366839.2
366839.2
366839.2
366639.2
366839.2
366839.2
366839.2
366839.2
366839.2
366639.2
366839.2
366839.2
366639.2
366639.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366639.2
366639.2
366839.2
366839.2
366839.2
366639.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2
366839.2

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

407079.5
407195.9
407312.1
407428.2
407544.1
407659.8
407775.4
407890.9
406006.2
408121.4
408236.4
408351.3
406466.0
406560.6
408695.0
408809.3
408923.4
409037.4
409151.3
409265.0
409378.5
409491.9
409605.1
409718.2
409831.2
409944.0
410056.6
410169.1
410281.5
410393.7
410605.8
410617.7
410729.5
410641.1
410952.5
411083.9
411175.0
411286.1
411397.0
411507.7
411618.3
411728.7
411839.0
411949.1
412059.1
412169.0
412278.7
412388.2
412497.8
412606.9
412718.0
412824.9
412933.7
413042.4
413150.9
413259.3

116.5
116.4
116.2
116.1
115.9
115.8
115.6
115.5
115.3
115.2
115.0
114.9
114.7
114.6
114.4
114.3
114.1
114.0
113.8
113.7
113.5
113.4
113.2
113.1
113.0
112.8
112.7
112.5
112.4
112.2
112.1
111.9
111.8
111.6
111.5
111.3
111.2
111.0
110.9
110.7
110.6
110.4
110.3
110.1
110.0
109.8
109.7
109.5
109.4
109.3
109.1
109.0
108.8
108.7
108.5
108.4

12.9
12.9
12.9
12.9
12.9
12.9
12.8
12.8
12.8
12.8
12.8
12.8
12.7
12.7
12.7
12.7
12.7
12.7
12.6
12.6
12.6
12.6
12.6
12.6
12.5
12.5
12.5
12.5
12.5
12.5
12.4
12.4
12.4
12.4
12.4
12.4
12.3
12.3
12.3
12.3
12.3
12.3
12.2
12.2
12.2
12.2
12.2
12.2
12.1
12.1
12.1
12.1
12.1
12.1
12.0
12.0

2.5925
2.5950
2.5975
2.6000
2.6025
2.6050
2.6075
2.6100
2.6125
2.6150
2.6175
2.6200
2.6225
2.6250
2.6275
2.6300
2.6325
2.6350
2.6375
2.6400
2.6425
2.6450
2.6475
2.6500
2.6525
2.6550
2.6575
2.6600
2.6625
2.6650
2.6675
2.6700
2.6725
2.6750
2.6775
2.6800
2.6825
2.6850
2.6675
2.6900
2.6925
2.6950
2.6975
2.7000
2.7025
2.7050
2.7075
2.7100
2.7125
2.7150
2.7175
2.7200
2.7225
2.7250
2.7275
2.7300

Puma Run Time I MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumD WarmuDs

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations (ft)

I OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative Total

WSEL(ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage(hr.) (ets) (eft (ef) Out (et) Outflow (et) left

Q:11611010ralnagelSchalklExcellSR 202L Pump Station, SIorage L =882. 312512003 Sheet of



i_ .. .. -SR 202L Pump Station

SCI #1611 0

1372.20
1372.21
1372.22
1372.24
1372.25
1372.26
1372.27
1372.26
1372.29
1372.30
1372.31
1372.32
1372.33
1372.34
1372.36
1372,37
1372.36
1372.39
1372.40
1372.41
1372.42
1372.43
1372.44
1372.45
1372.46
1372.47
1372.46
1372.49
1372.51
1372.52
1372.53
1372.54
1372.55
1372.56
1372.57
1372.56
1372.59
1372,60
1372.61
1372.62
1372,63
1372.64
1372.65
1372,66
1372.67
1372.66
1372,69
1372.71
1372.72
1372.67
1372.63
1372.59
1372.55
1372.51
1372.47
1372.43

46526
46636
46744
46652
46960
47067
47175
47262
47369
47496
47602
47709
47615
47922
46026
46134
46240
46345
46451
46556
46662
46767
46672
46976
49061
49166
49290
49394
49496
49602
49706
49610
49914
50017
50120
50224
50327
50430
50533
50635
50736
50641
50943
51045
51146
51250
51352
51454
51555
51149
50743
50336
49932
49527
49121
46716

366639,2
386639.2
366639.2
366639.2
366639.2
366639.2
366639.2
366639.2
366639.2
366639.2
366639.2
366639.2
366639.2
366839.2
386839.2
366839.2
388839.2
366639.2
386639.2
366839.2
386839.2
366839.2
366839,2
366839.2
366839.2
366839.2
366639.2
366839.2
366839.2
366839.2
386639.2
366639.2
366839.2
386839.2
366839.2
366839.2
366839,2
386839.2
386839.2
386839,2
386639.2
366839.2
366839.2
366639.2
366839.2
366839,2
366839,2
386839,2
366839.2
367346,8
367854,1
386361.2
366866,0
389374.6
369880,9
370366.9

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
56.4
56.4
56.3
56.3
56,3
56.3
56.2

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

507.6
507.3
507.1
506.6
506.6
506.3
506.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Warmup 0009
Warmup 0016
Warmup 0027
Warmup 0036
Warmup 0045
Warmup 0054
Warmup 0063
Warmup 0072
Warmup 0081
Warmup 0090
Warmup 0099
Warmup 0108
Warmup 0117
Warmup 0126
Warmup 0135
Warmup 0144
Warmup 0153
Warmup 0162
Warmup 0171
Warmup 0160

507.6
507.3
507.1
506.8
506.6
506.3
506.0

413367.5
413475.5
413563.5
413891.2
413798.9
413908.3
414013.7
414120.9
414227.9
414334.8
414441.5
414546.1
414654.5
414760.6
414867.0
414973.0
415076.6
415164.5
415290.1
415395.5
415500.7
415605.6
415710.6
415815.6
415920.3
416024.6
416129.2
416233.4
416337.5
416441.5
416545.3
416649.0
416752.7
416656.2
416959.5
417062.6
417165.9
417269.0
417371.9
417474.7
417577.3
417679.9
417762.3
417864.6
417966.6
416066.9
416190.8
418292.7
418394.4
416496.0
418597.5
418696.9
416600.1
418901.2
419002.3
419103.2

106.2
106.1
107.9
107.6
107.6
107.5
107.3
107.2
107.0
106.9
106.7
106.6
106.4
106.3
106.1
106.0
105.6
105.7
105.6
105.4
105.3
105.1
105.0
104.6
104.7
104.5
104.4
104.2
104.1
104.0
103.9
103.7
103.6
103.5
103.4
103.3
103.1
103.0
102.9
102.6
102.7
102.6
102.4
102.3
102.2
102.1
102.0
101.8
101.7
101.6
101.5
101.4
101.2
101.1
101.0
100.9

12.0
12.0
12.0
12.0
12.0
11.9
11.9
11.9
11.9
11.9
11.9
11.6
11.6
11.8
11.6
11.6
11.6
11.7
11.7
11.7
11.7
11.7
11.7
11.6
11.6
11.6
11.6
11.6
11.6
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.4
11.4
11.4
11.4
11.4
11.4
11.4
11.3
11.3
11.3
11.3
11.3
11.3
11.3
11.3
11.2
11.2
11.2
11.2

2.7325
2.7350
2.7375
2.7400
2.7425
2.7450
2.7475
2.7500
2.7525
2.7550
2.7575
2.7600
2.7625
2.7650
2.7675
2.7700
2.7725
2.7750
2.7775
2.7600
2.7625
2.7650
2.7675
2.7900
2.7925
2.7950
2.7975
2.6000
2.6025
2.6050
2.6075
2.6100
2.6125
2.6150
2.6175
2.6200
2.6225
2.6250
2.6275
2.8300
2.6325
2.6350
2.6375
2.6400
2.6425
2.6450
2.6475
2.6500
2.6525
2.6550
2.6575
2.6600
2.6625
2.6650
2.6675
2.6700

PumD Run Time 1MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumD WarmuDS

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations (ftl

I OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative

Total

WSEL(ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage(hrs) (ets)
lefl (cfl Out (et) Outflow (et)

lefl

Q:11611010rainagelSchalklExcellSR 202L Pump Station. Storage L =662. 312512003 Sheet of



..- SR 202L Pump Station

SCI #1611 0

1372.38
1372.34
1372.30
1372.26
1372.22
1372.18
1372.14
1372.10
1372.05
1372.01
1371.97
1371.93
1371.88
1371.84
1371.80
1371.75
1371.71
1371.67
1371.63
1371.58
1371.54
1371.50
1371.45
1371.41
1371.37
1371.33
1371.28
1371.24
1371.20
1371.15
1371.11
1371.07
1371.03
1370.98
1370.93
1370.89
1370.84
1370.79
1370.74
1370.69
1370.65
1370.60
1370.55
1370.50
1370.46
1370.41
1370.36
1370.31
1370.26
1370.22
1370.17
1370.12
1370.07
1370.03
1369.97
1369.91

48311
47906
47502
47097
46693
46288
45684
45480
45076
44673
44269
43866
43462
43059
42656
42253
41851
41448
41046
40644
40241
39840
39438
39036
36635
38233
37832
37431
37030
36630
36229
35829
35428
35026
34628
34229
33829
33430
33031
32632
32233
31834
31436
31037
30839
30241
29844
29446
29049
28651
28254
27858
27461
27065
26668
26272

370692.7
371398.2
371903.5
372408.5
372913.2
373417.7
373921.9
374425.9
374929.6
375433.0
375936.2
376439.1
376941.8
377444.1
377946.2
378446.0
378949.6
379450.9
379951.9
380452.6
380953.1
381453.3
361953.3
382452.9
382952.3
363451.4
383950.3
384448.9
364947.2
365445.2
385943.0
386440.5
386937.7
367434.7
387931.4
388427.8
388923.9
389419.6
389915.1
390410.3
390905.2
391399.7
391694.0
392388.0
392681.7
393375.0
393668.1
394360.9
394653.3
395345.5
395637.4
396328.9
396820.2
397311.2
397801.8
398292.2

56.2
56.2
56.1
56.1
56.1
56.1
56.0
56.0
56.0
55.9
55.9
55.9
55.6
55.8
55.8
55.8
55.7
55.7
55.7
55.6
55.6
55.6
55.5
55.5
55.5
55.5
55.4
55.4
55.4
55.3
55.3
55.3
55.2
55.2
55.2
55.2
55.1
55.1
55.1
55.0
55.0
55.0
54.9
54.9
54.9
54.8
54.8
54.8
54.7
54.7
54.7
54.6
54.6
54.6
54.5
54.5

505.8
505.5
505.3
505.0
504.7
504.5
504.2
504.0
503.7
503.4
503.2
502.9
502.6
502.4
502.1
501.8
501.6
501.3
501.0
500.7
500.5
500.2
499.9
499.7
499.4
499.1
498.9
498.6
496.3
496.0
497.8
497.5
497.2
497.0
496.7
496.4
496.1
495.6
495.5
495.2
494.9
494.6
494.3
494.0
493.7
493.4
493.1
492.8
492.5
492.2
491.9
491.6
491.3
491.0
490.7
490.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0:0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

505.8
505.5
505.3
505.0
504.7
504.5
504.2
504.0
503.7
503.4
503.2
502.9
502.6
502.4
502.1
501.8
501.6
501.3
501.0
500.7
500.5
500.2
499.9
499.7
499.4
499.1
498.9
498.6
498.3
498.0
497.8
497.5
497.2
497.0
496.7
496.4
498.1
495.8
495.5
495.2
494.9
494.6
494.3
494.0
493.7
493.4
493.1
492.8
492.5
492.2
491.9
491.6
491.3
491.0
490.7
490.4

419203.9
419304.6
419405.1
419505.5
419605.6
419706.0
419806.1
419906.0
420005.9

·420105.6
420205.2
420304.6
420404.0
420503.2
420602.3
420701.3
420800.2
420899.0
420997.6
421096.2
421194.6
421292.9
421391.0
421489.1
421587.0
421684.8
421782.5
421860.1
421977.6
422074.9
422172.1
422269.2
422366.2
422463.1
422559.9
422656.5
422753.0
422849.4
422945.7
423041.8
423137.9
423233.8
423329.6
423425.3
423520.9
423616.3
423711.6
423806.9
423901.9
423996.9
424091.8
424186.5
424281.2
424375.7
424470.1
424584.5

100.8
100.7
10o.s
100.4
100.3
100.2
100.1
99.9
99.8
99.7
99.6
99.5
99.4
99.2
99.1
99.0
96.9
98.8
98.6
98.5
96.4
96.3
96.2
96.1
97.9
97.6
97.7
97.6
97.5
97.3
97.2
97.1
97.0
96.9
96.8
96.6
96.5
96.4
96.3
96.2
96.0
95.9
95.6
95.7
95.6
95.4
95.3
95.2
95.1
95.0
94.9
94.7
94.6
94.5
94.4
94.3

11.2
11.2
11.2
11.2
11.1
11.1
11.1
11.1
11.1
11.1
11.1
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.8
10.8
10.8
10.8
10.8
10.8
10.6
10.8
10.7
10.7
10.7
10.7
10.7
10.7
10.7
10.7
10.6
10.6
10.6
1M
10.6
10.6
10.6
10.5
10.5
10.5
10.5
10.5
10.5
10.5

2.8725
2.8750
2.8775
2.8800
2.8825
2.6850
2.8875
2.8900
2.8925
2.8950
2.8975
2.9000
2.9025
2.9050
2.9075
2.9100
2.9125
2.9150
2.9175
2.9200
2.9225
2.9250
2.9275
2.9300
2.9325
2.9350
2.9375
2.9400
2.9425
2.9450
2.9475
2.9500
2.9525
2.9550
2.9575
2.9600
2.9625
2.9650
2.9675
2.9700
2.9725
2.9750
2.9775
2.9800
2.9825
2.9850
2.9875
2.9900
2.9925
2.9950
2.9975
3.0000
3.0025
3.0050
3.0075
3.0100

PumD Run Time 1MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumD WarmuDs

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations (ft)

I OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow
Incremental Cumulative

Pump Cumulative
Total

WSEL(ft) IInflow Volume Inflow Volume Pump 1 (cf) Pump 2 (et) Pump 3 (et) Pump 4 (ef) Outflow (ets) Storage(hrs) (ets) (eft left Out (et) Outflow (et)
left

Q:116110lDralnagelSchalklExcellSR 202L Pump Station, Storage L =882, 312512003 Sheet of
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SR 202L Pump Station

SCI #1611 0

1369.84
1369.78
1369.71
1369.65
1369.58
1369.52
1369.45
1369.39
1369.32
1369.26
1369.20
1369.13
1369.07
1369.00
1368.89
1368.78
1368.67
1368.56
1368.46
1368.35
1368.24
1368.13
1368.02
1367.88
1367.91
1367.95
1367.98
1368.01
1368.04
1368.06
1368.09
1368.11
1368.14
1368.16
1368.19
1368.21
1368.24
1368.27
1368.29
1368.32
1368.34
1368.37
1366.39
1368.42
1368.44
1368.47
1368.49
1368.52
1368.54
1368.57
1368.59
1388.62
1388.64
1368.86
1368.69
1368.71

25876
25480
25085
24689
24294
23899
23504
23109
22714
22319
21924
21530
21136
20741
20347
19954
19560
19167
18774
18382
17989
17597
17206
16814
16908
16998
17089
17181
17273
17364
17455
17548
17837
17728
17819
17910
18001
18091
18182
18272
18383
16453
18543
18633
18723
18813
18902
18992
19081
19171
19260
19349
19438
19527
19818
19705

398782.4
399272.3
399762.0
400251.5
400740.7
401229.7
401718.5
402207.0
402695.3
403183.4
403671.2
404158.8
404646.2
405133.4
405620.3
406108.8
406592.9
407078.8
407564.0
408048.9
408533.4
409017.6
409501.4
409964.7
409964.7
409964.7
409984.7
409964.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409964.7
409984.7
409984.7
409964.7
409964.7
409964.7
409984.7
409964.7
409964.7
409964.7
409964.7
409984.7
409984.7
409964.7
409984.7
409984.7

54.5
54.4
54.4
54.4
54.4
54.3
54.3
54.3
54.3
54.2
54.2
54.2
54.2
54.1
54.1
54.1
54.0
54.0
53.9
53.9
53.8
53.8
53.8
53.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

490.2
489.9
489.7
489.5
489.2
489.0
488.8
488.5
488.3
488.1
487.8
487.6
487.4
487.1
486.9
486.5
486.1
485.7
485.3
484.9
484.5
464.2
483.8
483.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

490.2
489.9
489.7
489.5
489.2
489.0
488.8
488.5
488.3
488.1
487.8
487.6
487.4
487.1
486.9
486.5
486.1
485.7
485.3
464.9
464.5
464.2
483.8
483.4
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

424858.7
424752.8
424846.9
424940.8
425034.6
425128.4
425222.0
425315.6
425409.0
425502.4
425595.6
425688.8
425781.8
425874.8
425987.6
426060.4
426153.1
426245.6
426338.1
426430.4
426522.7
426614.9
426706.9
426798.9
426890.8
426982.5
427074.2
427185.8
427257.3
427348.6
427439.9
427531.1
427622.2
427713.2
427804.0
427894.8
427985.5
428078.1
428166.6
428257.0
428347.3
426437.5
428527.5
426617.5
428707.4
428797.2
428886.9
428976.5
429068.0
429155.4
429244.7
429334.0
429423.1
429512.1
429601.0
429889.8

94.2
94.1
94.0
93.9
93.6
93.7
93.6
93.5
93.4
93.3
93.2
93.2
93.1
93.0
92.9
92.6
92.7
92.6
92.5
92.4
92.3
92.2
92.1
92.0
91.9
91.8
91.7
91.6
91.5
91.4
91.3
91.2
91.1
91.0
90.9
90.8
90.7
90.6
90.5
90.4
90.3
90.2
90.1
90.0
89.9
89.8
89.7
89.6
89.5
89.4
89.3
89.2
89.1
89.0
88.9
88.8

10.5
)0.5
10.4
10.4
10.4
10.4
10,4
10.4
10.4
10.4
10.4
10.3
10.3
10.3
10.3
10.3
10.3
10.3
10.3
10.3
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.2
10.1
10.1
10.1
10.1
10.1
10.1
10.1
10.1
10.1
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
9.9
9.9
9.9
9.9
9.9
9.9
9.9
9.9

3.0125
3.0150
3.0175
3.0200
3.0225
3.0250
3.0275
3.0300
3.0325
3.0350
3.0375
3.0400
3.0425
3.0450
3.0475
3.0500
3.0525
3.0550
3.0575
3.0600
3.0625
3.0650
3.0675
3.0700
3.0725
3.0750
3.0775
3.0600
3.0625
3.0850
3.0675
3.0900
3.0925
3.0950
3.0975
3.1000
3.1025
3.1050
3.1075
3.1100
3.1125
3.1150
3.1175
3.1200
3.1225
3.1250
3.1275
3.1300
3.1325
3.1350
3.1375
3.1400
3.1425
3.1450
3.1475
3.1500

PumD Run Time I MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
Pumn Warmllns

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations Iftl

r OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow
Incremental Cumulative

Pump Cumulative
Total

WSEL(ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage(hrs) (ets)
left left Out (et) Outflow (et)

left

Q;11611010ralnagelSchalklExcellSR 202L Pump StaUon, Storage L =882,312512003 Sheet of
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SCI #16110

1368.74
1368.76
1368.79
1368.81
1368.84
1368.86
1368.89
1368.91
1368.94
1368.96
1366.98
1369.01
1369.02
1369.03
1369.05
1369.06
1359.08
1369.09
1369.11
1369.12
1369.13
1369.15
1369.16
1369.18
1369.19
1369.20
1369.22
1369.23
1369.25
1369.26
1369.27
1369.29
1369.30
1369.32
1369.33
1369.34
1369.36
1369.37
1369.39
1369.40
1369.41
1369.43
1369.44
1369.46
1369.47
1369.48
1369.50
1369.51
1369.52
1369.54
1369.55
1369.57
1369.58
1389.59
1369.61
1369.62

19794
19882
19971
20059
20148
20236
20324
20412
20500
20568
20675
20763
20851
20936
21025
21113
21200
21287
21374
21461
21547
21634
21721
21607
21893
21960
22066
22152
22238
22324
22409
22495
22581
22666
22751
22837
22922
23007
23092
23177
23261
23346
23431
23515
23600
23664
23766
23652
23936
24020
24104
24167
24271
24354
24438
24521

409964.7
409964.7
409964,7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964,7
409964.7
409964,7
409964.7
409984.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409964.7
409984.7
409964.7
409984.7
409984.7
409964.7
409964.7
409964.7
409964.7
409984.7
409964.7
409964.7
409964.7
409984.7
409984.7
409984.7
409984.7

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

429778.5
429867.1
429955.6
430044.1
430132.4
430220.6
430308.7
430396.7
430484.7
430572.5
430660.2
430747.8
430835.4
430922.8
431010.1
431097.4
431184.5
431271.5
431358.5
431445.3
431532.1
431818.7
431705.2
431791.7
431878.0
431984.3
432050.4
432136.5
432222.4
432308.3
432394.0
432479.7
432565.3
432660.7
432738.1
432821.3
432906.5
432991.6
433076.5
433181.4
433246.2
433330.8
433415.4
433499.9
433584.2
433668.5
433752.7
433836.8
433920.6
434004.6
434088.4
434172.1
434255.7
434339.2
434422.6
434505.9

88.7
88.6
88.5
88.4
88.3
88.2
88.1
88.0
87.9
87.8
87.7
87.6
87.5
87.4
87.3
87.2
87.1
87.0
86.9
86.8
86.7
86.6
86.5
86.4
86.3
86.2
86.1
86.1
86.0
85.9
85.8
85.7
85.6
85.5
85.4
85.3
85.2
85.1
85.0
84.9
84.8
84.7
84.6
84.5
84.4
84.3
84.2
84.1
84.0
83.9
83.8
83.7
83.6
83.5
83.4
83.3

9.9
9.8
9.8
9.8
9.8
9.8
9.8
9.8
9.8
9.8
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.7
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.6
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.4
9.3
9.3
9.3
9.3
9.3
9.3
9.3
9.3
9.3
9.2

3.1525
3.1550
3.1575
3.1600
3.1625
3.1650
3.1675
3.1700
3.1725
3.1750
3.1775
3.1800
3.1825
3.1850
3.1875
3.1900
3.1925
3.1950
3.1975
3.2000
3.2025
3.2050
3.2075
3.2100
3.2125
3.2150
3.2175
3.2200
3.2225
3.2250
3.2275
3.2300
3.2325
3.2350
3.2375
3.2400
3.2425
3.2450
3.2475
3.2500
3.2525
3.2550
3.2575
3.2600
3.2625
3.2650
3.2675
3.2700
3.2725
3.2750
3.2775
3.2800
3.2825
3.2850
3.2875
3.2900

PumD Run Time 1 MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumD WarmuDS

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations ft

I On Elev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative Total

WSEL(ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage(hrs) (ets)
left (et) Out (et) Outflow (et)

left

Q:116110lDralnagelSchalklExcel\SR 202L Pump Station, Storage L= 862, 312512003 Sheet of



-- - - - - - - - - - - - - - - - - -SR 202L Pump Station
SCI #16110

1369,63
1369.65
1369.66
1369.67
1369.69
1369.70
1369.72
1369.73
1369.74
1369.76
1369.77
1369.78
1369.80
1369.81
1369.82
1369.84
1369.85
1369.86
1369.88
1369.89
1369.90
1369.92
1369.93
1369.94
1369.96
1369.97
1369.98
1370.00
1370.01
1370.02
1370.03
1370.04
1370.05
1370.06
1370.07
1370.08
1370.09
1370.10
1370.11
1370.12
1370.13
1370.14
1370.15
1370.16
1370.17
1370.17
1370.18
1370.19
1370.20
1370.21
1370.22
1370.23
1370.24
1370.25
1370.26
1370.27

24804
24687
24770
24853
24936
25019
25102
25184
25267
25350
25432
25515
25597
25680
25782
25845
25927
26009
26092
26174
26256
26338
26420
26502
26584
26666
26748
26830
26912
26994
27076
27157
27239
27321
27403
27484
27566
27847
27729
27810
27892
27973
28054
28136
28217
28298
28379
28460
28541
28622
28703
28764
28865
28946
29027
29108

409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409964.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409964.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984,7
409984.7
409984.7
409984.7
409964.7
409984.7
409964.7
409984.7
409984.7
409984.7
409984.7

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0:0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0·0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

434589.0
434672.1
434755.1
434838.0
434920.8
435003.6
435086.4
435169.1
435251.8
435334.4
435417.0
435499.5
435582.0
435664.5
435746.9
435829.3
435911.7
435994.0
438076.3
436158.5
436240.7
436322.8
435405.0
436487.0
436569.1
436651.1
436733.0
436814.9
436696.8
436978.7
437080.5
437142.2
437223.9
437305.6
437367.3
437466.9
437550.4
437631.9
437713.4
437794.9
437876.3
437957.6
438039.0
438120.3
436201.5
436282.7
438363.9
436445.0
438526.1
436807.2
438688.2
438769.1
438650.1
438931.0
439011.8
439092.6

83.2
83.1
83.0
82.9
82.8
82.8
82.7
82.7
82.7
82.6
82.6
82.5
82.5
82.5
82.4
82.4
82.4
82.3
82.3
82.2
82.2
82.2
82.1
82.1
82.0
82.0
82.0
81.9
81.9
81.8
81.8
81.8
81.7
81.7
81.6
81.6
81.6
81.5
81.5
81.4
81.4
81.4
81.3
61.3
81.2
81.2
81.2
81.1
81.1
81.1
81.0
81.0
80.9
80.9
80.9
80.8

9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.2
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.1
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0

3.2925
3.2950
3.2975
3.3000
3.3025
3.3050
3.3075
3.3100
3.3125
3.3150
3.3175
3.3200
3.3225
3.3250
3.3275
3.3300
3.3325
3.3350
3.3375
3.3400
3.3425
3.3450
3.3475
3.3500
3.3525
3.3550
3.3575
3.3600
3.3625
3.3650
3.3675
3.3700
3.3725
3.3750
3.3775
3.3800
3.3825
3.3850
3.3875
3.3900
3.3925
3.3950
3.3975
3.4000
3.4025
3.4050
3.4075
3.4100
3.4125
3.4150
3.4175
3.4200
3.4225
3.4250
3.4275
3.4300

PumD Run Time 1 MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumD WarmuDs

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations Ift\

I On Elev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative Total

WSEL (ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (efs) Storage(hrs) (efs)
lefl left Out (et) Outflow (et) left-

Q:I1611 OIOralnagelSchalklExcel\SR 202L Pump Station. Storage L =862, 312512003 Sheet of



- -- - - - - - - - - - - - - - - - -SR 202L Pump StaliOn
SCI #1611 0

1370.28
1370.29
1370.30
1370.31
1370.32
1370.33
1370.34
1370.35
1370.36
1370.37
1370.38
1370.39
1370.40
1370.41
1370.42
1370.43
1370.44
1370.45
1370.46
1370.46
1370.47
1370.48
1370.49
1370.50
1370.51
1370.52
1370.53
1370.54
1370.55
137o.s6
1370.57
137o.s8
1370.59
1370.60
1370.61
1370.62
1370.63
1370.64
1370.65
1370.66
1370.67
1370.67
137Q.68
1370.69
1370.70
1370.71
1370.72
1370.73
1370.74
1370.75
1370.76
1370.77
1370.78
1370.79
1370.80
1370.81

29189
29269
29350
29431
29511
29592
29672
29753
29833
29914
29994
30075
30155
30235
30315
30396
30476
30556
30636
30716
30796
30876
30956
31036
31115
31195
31275
31355
31434
31514
31594
31673
31753
31832
31912
31991
32070
32150
32229
32308
32387
32466
32546
32625
32704
32783
32862
32941
33019
33098
33177
33256
33335
33413
33492
33570

409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409964.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O.C
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0..0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

439173.4
439254.1
439334.8
439415.5
439496.1
439576.7
439657.2
439737.7
439818.2
439898.6
439979.0
440059.3
440139.6
440219.9
440300.1
440380.3
440480.4
440540.5
440620.6
440700.6
440780.6
440860.5
440940.4
441020.3
441100.1
441179.9
441259.7
441339.4
441419.0
441498.7
44'1578.3
441657.8
441737.3
441816.8
441896.2
441975.6
442055.0
442134.3
442213.6
442292.8
442372.0
442451.2
442530.3
442609.4
442688.4
442767.4
442846.3
442925.3
443004.1
443083.0
443161.8
443240.6
443319.3
443398.0
443476.6
443555.2

80.8
80.7
80.7
80.7
80.8
80.6
80.5
80.5
80.5
80.4
80.4
80.3
80.3
80.3
80.2
80.2
80.1
80.1
80.1
80.0
80.0
79.9
79.9
79.9
79.8
79.8
79.7
79.7
79.7
79.8
79.6
79.6
79.5
79.5
79.4
79.4
79.4
79.3
79.3
79.2
79.2
79.2
79.1
79.1
79.0
79.0
79.0
78.9
78.9
78.8
78.8
78.8
78.7
78.7
78.8
78.6

9.0
9.0
9.0
9.0
9.0
9.0
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
8.8
.8.8
8.8
8.8
8.8
8.8
8.8
8.7
8.7
8.7
8.7
8.7

3.4325
3.4350
3.4375
3.4400
3.4425
3.4450
3.4475
3.4500
3.4525
3.4550
3.4575
3.4600
3.4625
3.4650
3.4675
3.4700
3.4725
3.4750
3.4775
3.4600
3.4825
3.4850
3.4675
3.4900
3.4925
3.4950
3.4975
3.5000
3.5025
3.5050
3.5075
3.5100
3.5125
3.5150
3.5175
3.5200
3.5225
3.5250
3.5275
3.5300
3.5325
3.5350
3.5375
3.5400
3.5425
3.5450
3.5475
3.5500
3.5525
3.5550
3.5575
3.5600
3.5625
3.5650
3.5675
3.5700

PumD Run Time I MaxWS= 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumD Warmuns

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float SWitch On/Off Elevations Iftl

I On Elev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

r
Time Inflow Incremental Cumulative

Pump Cumulative Total
WSEL(ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage(hrs) (ets)

lefl left Out (et) Outflow (et) lefl

Q:11611010rainagelSchalklExcel\SR 202L Pump Station. Storage L =882. 312512003 Sheet of
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Pum RunTime I MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
Pum Warmu s

3.00 Min' 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations ft

On Elev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

Time Inflow Incremental Cumulative
Pump Cumulative

(hrs) (ets) inflow Volume inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et)
Out (et) Outflow (ets)

Outflow (et)e e
3.5725 8.7 78.6 443633.8 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 33649 13 0.82
3.5750 8.7 78.5 443712.3 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 33728 1370.83
3.5775 8.7 78.5 443790.8 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 33806 1370.84
3.5800 8.7 78.4 443869.2 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 33885 1370.84
3.5825 8.7 78.4 443947.6 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 33963 1370.85
3.5850 8.7 78.4 444026.0 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 34041 1370.86
3.5875 8.7 78.3 444104.3 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 34120 1370.87
3.5900 8.7 78.3 444182.8 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 34198 137M8
3.5925 8.7 78.2 444280.9 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 34276 1370.89
3.5950 8.7 78.2 444339.1 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 34354 1370.90
3.5975 8.7 78.2 444417.2 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 34433 1370.91
3.8000 8.7 78.1 444495.4 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 34511 1370.92
3.6025 8.7 78.1 444573.5 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 34589 1370.93
3.6050 8.7 78.0 444651.5 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 34667 1370.94
3.6075 8.7 78.0 444729.5 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 34745 1370.95
3.6100 8.7 78.0 444807.5 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 34823 1370.96
3.6125 8.7 17.9 444865.4 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 34901 137Q.97
3.6150 8.6 77.9 444963.2 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 34979 1370.98
3.6175 8.6 77.8 445041.1 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 35058 1370.99
3.6200 8.6 77.8 445118.8 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 35134 1370.99
3.6225 8.6 77.7 445196.6 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 35212 1371.00
3.6250 8.6 77.7 445274.3 0.0 0.0 0.0 0.0 0.0 0.0 401/984.7 35290 1371.01
3.6275 8.6 17.6 445351.9 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 35367 1371.02
3.6300 8.6 77.6 445429.5 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 35445 1371.03
3.6325 8.6 77.6 445507.1 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 35522 1371.04
3.6350 8.6 77.5 445584.6 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 35600 1371.04
3.6375 8.6 77.5 445662.1 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 35617 1371.05
3.8400 8.6 77.4 445739.5 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 35755 1371.06
3.6425 8.6 77.4 445816.9 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 35832 1371.07
3.6450 8.6 17.3 445894.2 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 35909 1371.08
3.6475 8.6 17.3 445971.5 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 35987 1371.09
3.6500 8.6 77.2 446048.7 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 36064 1371.09
3.6525 8.6 77.2 446125.9 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 36141 1371.10
3.6550 8.6 77.2 446203.1 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 36218 1371.11
3.8575 8.6 77.1 446280.2 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 38295 1371.12
3.6600 8.8 77.1 446357.3 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 36373 1371.13
3.6625 8.8 77.0 446434.3 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 36450 1371.14
3.6650 8.8 77.0 446511.3 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 36527 1371.14
3.6675 8.5 76.9 446588.2 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 36603 1371.15
3.6700 8.5 76.9 446665.1 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 36680 1371.16
3.6725 8.5 76.8 446741.9 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 36757 1371.17
3.6750 8.5 76,8 446618.7 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 36834 1371.18
3.6775 8.5 76.8 446695.5 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 36911 1371.18
3.6800 8.5 76.7 446972.2 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 36987 1371.19
3.6825 8.5 76.7 447048.9 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 37064 1371.20
3.6850 8.5 76.6 447125.5 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 37141 1371.21
3.6875 8.5 76.6 447202.1 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 37217 1371.22
3.6900 8.5 76.5 447278.6 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 37294 1371.23
3.6925 8.5 76.5 447355.1 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 37370 1371.23
3.6950 8.5 76.4 447431.6 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 37447 1371.24
3.6975 8.5 76.4 447508.0 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 37523 1371.25
3.7000 8.5 76.4 447584.3 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 37600 1371.26
3.7025 8.5 76.3 447660.6 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 37676 1371.27
3.7050 8.5 76.3 447736.9 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 37752 1371.27
3.7075 8.5 78.2 447813.1 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 37828 1371.28
3.7100 8.5 76.2 447669.3 0.0 0.0 0.0 0.0 0.0 0.0 409984.7 37905 1371.29

Q:11611010ralnagelSchalklExcel\SR 202L Pump Station, Storage L =882, 312512003
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Sheet of
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1371.30
1371.31
1371.32
1371.32
1371.33
1371.34
1371.35
1371.38
1371.36
1371.37
1371.38
1371.39
1371.40
1371.40
1371.41
1371.42
1371.43
1371.44
1371.44
1371.45
1371.46
1371.47
1371.46
1371.48
1371.49
1371.50
1371.51
1371.52
1371.52
1371.53
1371.54
1371.55
1371.56
1371.58
1371.57
1371.56
1371.59
1371.60
1371.60
1371.61
1371.62
1371.63
1371.84
1371.64
1371.65
1371.66
1371.67
1371.68
1371.68
1371.69
1371.70
1371.71
1371.71
1371.72
1371.73
1371.74

37981
36057
38133
38209
38285
38361
36437
36512
36588
36684
36740
36615
36691
38966
39042
39117
39193
39268
39344
39419
39494
39569
39644
39720
39795
39670
39945
40020
40095
40169
40244
40319
40394
40468
40543
40616
40692
40767
40841
40915
40990
41084
41136
41213
41287
41361
41435
41509
41583
41657
41731
41805
41879
41952
42026
42100

409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.1
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.1
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409964.7
409984.7
409964.7
409984.7
409964.7
409984.7
409964.7
409984.7
409984.7
409964.7
409964.7
409984.1
409984.7
409964.7
409964.7
409984.7
409964.7
409984.7

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
.0.0
'0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

447985.4
448041.5
448117.6
448193.6
448269.5
448345.5
448421.3
448497.1
448572.9
448848.7
448724.4
448800.0
448875.6
448951.2
449026.7
449102.2
449117.6
449253.0
449328.3
449403.6
449478.8
449554.0
449629.2
449704.3
449779.4
449854.4
449929.4
450004.3
450079.2
450154.1
450228.9
450303.6
450318.4
450453.0
450527.1
450602.2
450616.8
450751.3
450825.1
450900.1
450974.5
451048.8
451123.1
451197.3
451271.5
451345.6
451419.1
451493.8
451567.8
451641.7
451115.1
451789.5
451863.4
451937.1
452010.9
452084.6

76.1
76.1
76.0
76.0
76.0
75.9
75.9
75.8
75.8
75.7
75.1
75.6
75.6
75.6
75.5
75.5
75.4
75.4
75.3
75.3
75.2
75.2
75.2
75.1
75.1
75.0
75.0
74.9
74.9
74.8
74.8
74.8
74.7
74.7
74.6
74.8
74.5
74.5
74.4
74.4
74.4
74.3
74.3
74.2
74.2
74.1
74.1
74.1
74.0
74.0
73.9
73.9
73.8
73.5
73.7
73.7

8.5
8.5
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.4
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2

3.7125
3.7150
3.7175
3.7200
3.7225
3.7250
3.7275
3.7300
3.7325
3.7350
3.7315
3.7400
3.7425
3.7450
3.7475
3.7500
3.7525
3.7550
3.7575
3.7600
3.1625
3.7650
3.7675
3.7700
3.7725
3.7750
3.7775
3.7800
3.7825
3.7850
3.7875
3.7900
3.7925
3.1950
3.7975
3.8000
3.8025
3.8050
3.8015
3.8100
3.8125
3.8150
3.8175
3.8200
3.8225
3.8250
3.8275
3.8300
3.8325
3.8350
3.8375
3.8400
3.8425
3.8450
3.8475
3.8500

PumD Run Time 1MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumD Warmuns

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations Il'tl

I OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400, Time Inflow Incremental Cumulative

Pump Cumulative Total
WSEL(ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (el's) Storage(hrs) (el's) lefl lefl Out (et) Outflow (et) lefl-
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1371.75
1371.75
1371.76
1371.77
1371.78
1371.79
1371.79
1371.80
1371.81
1371.82
1371.82
1371.83
1371.84
1371.85
1371.86
1371.86
1371.87
1371.88
1371.89
1371.89
1371.90
1371.91
1371.92
1371.93
1371.93
1371.94
1371.95
1371.96
1371.96
1371.97
1371.98
1371.99
1372.00
1372.00
1372.01
1372.02
1372.03
1372.03
1372.04
1372.05
1372.05
1372.06
1372.07
1372.08
1372.08
1372.09.
1372.10
1372.11
1372.11
1372.12
1372.13
1372.13
1372.14
1372.15
1372.16
1372.16

42174
42247
42321
42394
42468
42541
42614
42688
42761
42834
42908
42981
43054
43127
43200
43273
43346
43419
43492
43554
43637
43710
43783
43855
43928
44000
44073
44145
44218
44290
44362
44435
44507
44579
44651
44723
44795
44867
44939
45011
45083
45155
45227
45298
45370
45442
45513
45585
45657
45728
45799
45871
45942
46013
46085
46156

409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

452158.2
452231.8
452305.4
452378.9
452452,4
452525.8
452599.2
452672.5
452745.8
452819.1
452892.3
452965.5
453038.6
453111.6
453184.7
453257.7
453330.6
453403.5
453476.3
453549.2
453621.9
453694.6
453767.3
453839.9
453912.5
453985.1
454057.6
454130.0
454202.4
454274.8
454347.1
454419.4
454491.6
454563.8
454635.9
454708.0
454760.1
454852.1
454924.1
454996.0
455067.9
455139.7
455211.5
455283.2
455354.9
455426.6
455496.2
455569.7
455841.3
455712.7
455784.2
455855.6
455926.9
455998.2
456069.5
456140.7

73.7
73.6
73.6
73.5
73.5
73.4
73.4
73.3
73.3
73.3
73.2
73.2
73.1
73.1
73.0
73.0
72.9
72.9
72.9
72.8
72.8
72.7
72.7
72.6
72.6
72.5
72.5
72.5
72.4
72.4
72.3
72.3
72.2
72.2
72.1
72.1
72.1
72.0
72.0
71.9
71.9
71.8
71.8
71.7
71.7
71.7
71.6
71.6
71.5
71.5
71.4
71,4
71.3
71.3
71.3
71.2

8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
7.9
7.9
7.9
7.9
7.9
7.9
7.9
7.9
7.9

3.8525
3.8550
3.8575
3.8600
3.8825
3.8650
3.8675
3.6700
3.8725
3.6750
3.8775
3.8800
3.8825
3.8850
3.8875
3.8900
3.8925
3.8950
3.8975
3.9000
3.9025
3.9050
3.9075
3.9100
3.9125
3.9150
3.9175
3.9200
3.9225
3.9250
3.9275
3.9300
3.9325
3.9350
3.9375
3.9400
3.9425
3.9450
3.9475
3.9500
3.9525
3.9550
3.9575
3.9800
3.9625
3.9650
3.9675
3.9700
3.9725
3.9750
3.9775
3.9600
3.9825
3.9850
3.9875
3.9900

PumD Run Time I MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumD Warmuns

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations/ttl

I OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative Total

WSEL (tt) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (c:fs) Storage(hrs) (c:fs) left left Out (et) Outflow (et)
/cl\

Q:\161101Dralnage\Schalk\Exce~SR202L Pump Station. Storage L=882. 3/2512003 Sheet of
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Pumn Run Time I MaxWS= 1380.91\

52.20 Min 32.70 Min 21.30 Min 0.00 Min
4.5 5.5 7.5 0

PumD WarmuDs
3.00 Min 3.00 Min 3.00 Min 3.00 Min

Float Switch On/Off Elevations ft

I On Elev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow
Incremental Cumulative Pump Cumulative

Total
WSEL(ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage

(hrs) (efs) left left
Out (et) Outflow (et) left

SR 202l Pump Slation
SCI #1611 0

3.9925
3.9950
3.9975
4.0000
4.0025
4.0050
4.0075
4.0100
4.0125
4.0150
4.0175
4.0200
4.0225
4.0250
4.0275
4.0300
4.0325
4.0350
4.0375
4.0400
4.0425
4.0450
4.0475
4.0500
4.0525
4.0550
4.0575
4.0600
4.0625
4.0650
4.0675
4.0700
4.0725
4.0750
4.0775
4.0600
4.0625
4.0650
4.0875
4.0900
4.0925
4.0950
4.0975
4.1000
4.1025
4.1050
4.1075
4.1100
4.1125
4.1150
4.1175
4.1200
4.1225
4.1250
4.1275
4.1300

7.9
7.9
7.9
7.9
7.9
7.9
7.9
7.9
7.9
7.9
7.9
7.9
7.9
7.9
7.6
7.8
7.6
7.6
7.6
7.6
7.6
7.6
7.8
7.6
7.8
7.8
7.8
7.8
7.6
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7

71.2
71.1
71.1
71.0
71.0
71.0
70.9
70.9
70,9
70.8
70,8
70.7
70.7
70.7
70.6
70,6
70.6
70.5
70.5
70.5
70,4
70.4
70.4
70.3
70.3
70.2
70.2
70.2
70.1
70.1
70.1
70.0
70.0
70.0
69.9
69.9
69.9
69.8
69.8
69.7
69.7
69.7
69.6
69.6
69.6
69.5
69.5
69.5
69.4
69.4
69.4
69.3
69.3
69.3
69.2
69.2

456211.8
456283.0
456354.0
456425.1
456496.1
456567.0
456637.9
456706.8
456779.7
456850.5
456921.3
456992.0
457062.7
457133.4
457204.0
457274.6
457345.2
457415.7
457486.2
457556.7
457627.1
457697.5
457767.8
457838.2
457908.4
457978.7
458048.9
458119.1
458189.2
458259.3
458329.4
458399.4
458469.4
458539.4
458609.3
458679.2
456749.1
458616.9
458888.7
458958.4
459028.1
459097.6
459167.4
459237.1
459306.6
459376.2
459445.7
459515.1
459564.6
459654.0
459723.3
459792.6
459861.9
459931.2
460000.4
460069.6

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Wannup0009
Wannup0016
Wannup0027
Wannup0038
Wannup0045
Wannup0054
Wannup0063
Wannupoo72
Wannup0081

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7

46227
46298
46369
46440
46511
46582
46653
46724
46795
46866
46937
47007
47078
47149
47219
47290
47360
47431
47501
47572
47642
47713
47763
47853
47924
47994
48064
48134
48204
48275
48345
48415
48485
48555
48625
48694
48764
48834
48904
48974
49043
49113
49183
49252
49322
49391
49461
49530
49600
49669
49739
49808
49877
49946
50016
50085

1372.17
1372.18
1372.19
1372.19
1372.20
1372.21
1372.21
1372.22
1372.23
1372.24
1372.24
1372.25
1372.26
1372.27
1372.27
1372.28
1372.29
1372.29
1372.30
1372.31
1372.32
1372.32
1372.33
1372.34
1372.34
1372.35
1372.36
1372.37
1372.37
1372.38
1372.39
1372.39
1372.40
1372.41
1372.42
1372.42
1372.43
1372.44
1372.44
1372.45
1372.46
1372.47
1372.47
1372.48
1372.49
1372.49
1372.50
1372.51
1372.52
1372.52
1372.53
1372.54
1372.54
1372.55
1372.56
1372.57

Q:11611010ralnagelSchalklExcellSR 202l Pump SlaUon, Storage l =862. 312512003 Sheet of



- -- - - - - - - - - - - - - - - - -SR 202L Pump Slation

SCI #1611 0

1372.57
1372.58
1372.59
1372.59
1372.60
1372.61
1372.61
1372.62
1372.63
1372.64
1372.64
1372.60
1372.55
1372.51
1372.46
1372.42
1372.37
1372.33
1372.29
1372.24
1372.20
1372.15
1372.11
1372.06
1372.02
1371.97
1371.93
1371.88
1371.83
1371.79
1371.74
1371.69
1371.65
1371.60
1371.56
1371.51
1371.46
1371.42
1371.37
1371.33
1371.26
1371.23
1371.19
1371.14
1371.10
1371.05
1371.00
1370.95
1370.90
1370.85
1370.80
1370.75
1370.70
1370.64
1370.59
1370.54

50154
50223
50292
50361
50430
50499
50566
50637
50706
50775
50844
50405
49967
49529
49091
46654
48217
47780
47343
46907
46471
46035
45599
45164
44728
44293
43859
43424
42990
42556
42122
41689
41256
40623
40390
39958
39526
39094
38662
38231
37800
37369
36938
36508
36078
35648
35218
34789
34360
33931
33503
33074
32647
32219
31792
31365

409954.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
409984.7
410491.9
410996.7
411505.3
412011.6
412517.7
413023.4
413528.9
414034.0
414538.9
415043.5
415547.9
416051.9
416555.7
417059.2
417582.4
416065.4
418568.0
419070.3
419572.4
420074.1
420575.6
421076.8
421577.7
422078.3
422578.6
423078.6
423578.3
424077.7
424576.9
425075.7
425574.3
426072.6
426570.5
427068.2
427565.6
428062.6
428559.6
429056.1
429552.3
430048.1
430543.7
431038.9
431533.7
432028.3
432522.6

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
56.3
56.3
56.3
56.3
56.2
56.2
56.2
56.1
56.1
56.1
56.0
56.0
56.0
55.9
55.9
55.9
55.8
55.8
55.8
55.8
55.7
55.7
55.7
55.6
55.6
55.6
55.5
55.5
55.5
55.4
55.4
55.4
55.3
55.3
55.3
55.2
55.2
55.2
55.1
55.1
55.1
55.0
55.0
55.0
54.9

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

507.1
506.9
506.6
506.3
506.0
505.7
505.5
505.2
504.9
504.6
504.3
504.1
503.8
503.5
503.2
502.9
502.6
502.3
502.1
501.8
501.5
501.2
500.9
500.6
500.3
500.0
499.7
499.4
499.1
498.9
498.6
498.3
498.0
497.7
497.4
497.1
496.8
496.5
496.2
495.9
495.5
495.2
494.9
494.6
494.2

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0:0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Wannup0090
Wannup0099
Warmup 0108
Warmup 0117
Warmup 0126
Warmup 0135
Warmup 0144
Warmup 0153
Warmup 0162
Warmup 0171
Wannup0180

507,1
506.9
506.6
506.3
506.0
505.7
505.5
505.2
504.9
504.6
504.3
504.1
503.8
503.5
503.2
502.9
502.8
502.3
502.1
501.8
501.5
501.2
500.9
500.8
500.3
500.0
499.7
499.4
499.1
498.9
498.6
498.3
498.0
497.7
497.4
497.1
496.8
496.5
496.2
495.9
495.5
495.2
494.9
494.6
494.2

460138.7
460207.8
460278.9
460345.9
460415.0
460483.9
460552.9
460621.8
460690.6
460759.4
460828.2
460897.0
460965.7
461034.4
461103.0
461171.7
461240.2
461306.8
461377.3
461445.8
461514.2
461582.6
461651.0
461719.3
461787.6
461855.8
481924.1
461992.2
482060.4
462128.5
462198.8
482264.6
462332.6
462400.6
462468.8
462536.5
462604.3
462672.2
462740.0
462807.7
482875.4
462943.1
483010.8
483078.4
483148.0
463213.5
463281.1
463348.5
463416.0
463483.4
463550.8
463818.1
463665.4
463752.7
463819.9
463887.1

69.1
69.1
69.1
69.0
69.0
69,0
68.9
88.9
88.9
68.8
68.8
68.8
68.7
66.7
66.6
66.6
66.6
66.5
66.5
66.5
68:4
68.4
68.4
68.3
68.3
68.3
68.2
68.2
68.2
68.1
68.1
68.0
68.0
68.0
67.9
67.9
67.9
67.8
67.8
67.8
67.7
87.7
67.7
67.6
67.6
67.5
67.5
67.5
67.4
67.4
67.4
67.3
67.3
67.3
67.2
67.2

7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5

4,1325
4.1350
4.1375
4.1400
4.1425
4.1450
4.1475
4,1500
4.1525
4.1550
4.1575
4.1600
4.1625
4.1650
4.1675
4.1700
4.1725
4.1750
4.1775
4.1800
4.1825
4.1850
4.1875
4.1900
4.1925
4.1950
4.1975
4.2000
4.2025
4.2050
4.2075
4.2100
4.2125
4.2150
4.2175
4.2200
4.2225
4.2250
4.2275
4.2300
4.2325
4.2350
4.2375
4.2400
4.2425
4.2450
4.2475
4.2500
4.2525
4.2550
4.2575
4.2600
4.2625
4.2650
4.2675
4.2700

PumD Run Time I MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumD Warmuns

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations (ftl

r OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative Total

WSEL(ft) IInflow Volume Inflow Volume Pump 1 (ct) Pump 2 (ct) Pump 3 (ct) Pump 4 (ct) Outflow (cfs) Storage(hrs) (cts) Icft Icft Out (ct) Outflow (ct) Icft

Q:11611010ralnagelSchalklExcellSR 202L Pump Slation, Storage L ~ 882, 312512003 Sheet of
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Pumn Run Time I MaxWS = 1380.911

52.20 Min 32.70 Min 21.30 Min 0.00 Min
4.5 5.5 7.5 0

PumD WarmuDs
3.00 Min 3.00 Min 3.00 Min 3.00 Min

Float Switch On/Off Elevations Iftl

I On Elev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative

Total
WSEL (ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage(hrs) (ets)

left (en Out (et) Outflow (et)
left

SR 202L Pump Slatlon
SCI #1611 0

4.2725
4.2750
4.2775
4.2800
4.2825
4.2850
4.2875
4.2900
4.2925
4.2950
4.2975
4.3000
4.3025
4.3050
4.3075
4.3100
4.3125
4.3150
4.3175
4.3200
4.3225
4.3250
4.3275
4.3300
4.3325
4.3350
4.3375
4.3400
4.3425
4.3450
4.3476
4.3500
4.3526
4.3660
4.3575
4.3600
4.3625
4.3650
4.3675
4.3700
4.3725
4.3750
4.3776
4.3800
4.3625
4.3850
4.3875
4.3900
4.3926
4.3950
4.3975
4.4000
4.4025
4.4050
4.4075
4.4100

7.5
'7.5
7.5
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.2
7.2

67.2
67.1
67.1
67.1
67.0
67.0
66.9
66.9
66.9
66.8
66.8
66.8
66.7
66.7
66.7
66.6
66.6
66.6
66.5
66.5
66.4
66.4
66.4
66.3
66.3
66.3
66.2
66.2
66.2
66.1
66.1
66.1
66.0
68.0
86.0
65.9
65.9
65.8
65.8
65.8
65.7
65.7
65.7
65.6
65.6
65.6
85.6
65.5
65.5
65.4
65.4
65.3
65.3
65.3
65.2
65.2

463954.2
464021.4
464088.4
464155.5
464222.6
464289.6
464356.4
464423.3
464490.2
464557.1
464623.9
464690.6
464757.4
464824.1
464890.7
464957.3
465023.9
465090.5
465157.0
485223.5
466289.9
466356.3
465422.7
465489.1
465555.4
466621.6
465687.9
465754.1
465820.2
465888.4
465952.5
466018.5
466084.5
488150.5
466216.5
466282.4
486348.3
466414.1
466479.9
466545.7
488611.4
468877.1
486742.8
466808.4
466874.0
468939.8
487005.1
467070.6
467136.0
467201.5
487266.8
467332.2
467397.5
467462.8
467526.0
467593.2

493.9
493.6
493.3
493.0
492.6
492.3
492.0
491.7
491.3
491.0
490.7
490.4
490.2
489.9
489.7
489.4
489.2
488.9
488.7
488.4
468.2
467.9
487.7
487.4
487.2
466.9
486.5
486.1
485.7
485.3
464.8
464.4
484.0
483.6

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

493.9
493.6
493.3
493.0
492.6
492.3
492.0
491.7
491.3
491.0
490.7
490.4
490.2
489.9
489.7
489.4
469,2
466.9
468.7
468.4
488.2
467.9
487.7
467.4
467.2
486.9
486.5
486.1
485.7
485.3
464.8
484.4
484.0
483.6

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0

54.9
54.6
54.6
54.6
54.7
54.7
54.7
54.6
54.6
54.6
54.5
54.5
54.5
54.4
54.4
54.4
54.4
54.3
54.3
54.3
54.2
54.2
54.2
54.2
54.1
54.1
54.1
54.0
54.0
53.9
53.9
53.8
53.6
53,7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

433016.5
433510.1
434003.3
434496.3
434986.9
435461.2
435973.2
436484.9
436956.2
437447.2
437936.0
438426.4
438916.5
439406.4
439696.1
440387.5
440676.7
441365.6
441654.2
442342.7
442630.6
443316.7
443808.4
444293.6
444761.0
445267.9
445754.5
446240.6
446726.2
447211.5
447696.3
448160.8
448664.8
449148.3
449148.3
449148,3
449148.3
449146.3
449148.3
449148.3
449148.3
449146.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3

30938
30511
30085
29659
29234
28808
28383
27958
27534
27110
26686
26262
25839
25416
24993
24570
24147
23725
23303
22881
22459
22038
21616
21195
20774
20354
19933
19514
19094
18675
18256
17838
17420
17002
17068
17134
17200
17266
17332
17397
17483
17529
17594
17660
17726
17791
17857
17922
17988
18053
18119
18164
18249
18314
18380
16445

1370.49
1370.44
1370.39
1370.34
1370.29
1370.24
1370.19
1370.13
1370.08
1370.03
1369.97
1369.91
1369.84
1369.77
1369.70
1369.63
1369.56
1369.49
1369.42
1369.35
1369.28
1369.21
1369.15
1369.08
1369.01
1368.90
1368.78
1368.66
1368.54
1368.43
1368.31
1368.19
1366.08
1387.95
1367.97
1368.00
1368.02
1368.04
1368.05
1368.07.
1368.09
1368.11
1368.13
1368.14
1368.16
1368.18
1368.20
1368.22
1368.24
1368.25
1368.27
1368.29
1368.31
1368.33
1368.35
1368.36

Q:11611010ralnagelSchalklExcellSR 202L Pump Slatlon, Storage L. 882. 312512003 Sheet of
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SCI#1611 0

1368.38
1368.40
1368.42
1368.44
1368.45
1368.47
1368.49
1368.51
1368.53
1368.54
1368.56
1368.58
1368.60
1368.62
1368.63
1368.65
1368.67
1388.69
1368.71
1388.72
1368.74
1368.76
1368.78
1368.80
1368.81
1368.83
1368.85
1388.87
1368.89
1368.90
1368.92
1368.94
1368.96
1368.98
1368.99
1369.01
1369.02
1369.03
1369.04
1369.05
1369.06
1369.07
1369.08
1369.09
1369.10
1369.11
1369.12
1389.13
1369.14
1369.15
1369.16
1369.17
1369.18
1369.19
1369.20
1369.21

18510
18575
18640
18705
18770
18835
18900
18965
19030
19095
19160
19225
19289
19354
19419
19483
19548
19613
19877
19742
19806
19870
19935
19999
20063
20128
20192
20256
20320
20385
20449
20513
20577
20641
20705
20769
20833
20896
20960
21024
21088
21151
21215
21279
21342
21406
21469
21533
21598
21660
21723
21787
21850
21913
21976
22040

449148.3
449146.3
449146.3
449148.3
449148.3
449148.3
449146.3
449148.3
449148.3
449148.3
449148.3
449148.3
449146.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

467658.4
467723.5
467768.6
467853.7
467918.7
467983.7
468048.7
468113.6
468178.5
468243.3
468308.1
466372.9
468437.7
468502.4
468567.0
468631.7
466896.3
468760.8
468825.4
468889.9
468954.3
469018.8
469083.1
469147.5
469211.8
469276.1
469340.3
469404.6
469468.7
469532.9
469597.0
469681.0
469725.1
469789.1
469853.0
469917.0
469980.9
470044.7
470108.5
470172.3
470236.1
470299.8
470363.5
470427.1
470490.7
470554.3
470617.8
470681.3
470744.8
470808.2
470871.6
470935.0
470998.3
471061.6
471124.8
471188.0

65.2
65.1
65.1
65.1
65.0
65.0
65.0
64.9
64.9
64.8
64.8
64.8
64.7
64.7
64.7
64.6
64.6
64.6
64.5
64.5
64.5
64.4
64.4
64.4
64.3
64.3
64.2
64.2
64.2
64.1
64.1
64.1
64.0
64.0
64.0
63.9
63.9
83.9
63.8
63.8
63.7
63.7
63.7
63.6
63.6
63.6
63.5
63.5
63.5
63.4
63.4
63.4
63.3
63.3
63.3
63.2

7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0

4.4125
4.4150
4.4175
4.4200
4.4225
4.4250
4.4275
4.4300
4.4325
4.4350
4.4375
4.4400
4.4425
4.4450
4.4475
4.4500
4.4525
4.4550
4.4575
4.4600
4.4625
4.4650
4.4675
4.4700
4.4725
4.4750
4.4775
4.4800
4.4825
4.4850
4.4875
4.4900
4.4925
4.4950
4.4975
4.5000
4.5025
4.5050
4.5075
4.5100
4.5125
4.5150
4.5175
4.5200
4.5225
4.5250
4.5275
4.5300
4.5325
4.5350
4.5375
4.5400
4.5425
4.5450
4.5475
4.5500

PumD Run Time I MaxW$ = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
Pump WarmuDs

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations (ft}

r On Elev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative Total

WSEL(ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage(hrs) (ets) lefl Icl\ Out (et) Outflow (et) lefl

Q:116110lDrainagelSchalklExcellSR 202L Pump Station, Storage L: 882, 312512003 Sheet of



- - - - - - - - - - - - - - - - - - -SR 202L Pump Station
SCI#1611 0

1389.22
1369.24
1369.25
1369.26
1369.27
1369.28
1369.29
1369.30
1369.31
1369.32
1369.33
1369.34
1369.35
1369.36
1369.37
1369.38
1369.39
1389.40
1369.41
1369.42
1369.43
1369.44
1369.45
1369.46
1369.47
1369.48
1369.49
1369.50
1369.51
1369.52
1369.53
1369.54
1369.55
1369.56
1369.57
1369.58
1369.59
1369.60
1369.61
1369.62
1369.63
1369.64
1369.65
1369.66
1369.67
1369.68
1369.69
1369.70
1369.71
1369.72
1369.73
1369.74
1369.75
1369.76
1369.77
1369.78

22103
22166
22229
22292
22355
22418
22481
22544
22607
22670
22733
22796
22858
22921
22964
23046
23109
23172
23234
23297
23359
23421
23464
23548
23609
23671
23733
23795
23858
23920
23962
24044
24106
24168
24230
24292
24354
24416
24477
24539
24601
24663
24724
24786
24846
24909
24971
25032
25094
25155
25217
25278
25339
25401
25462
25523

449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449146.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449146.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

471251.2
471314.4
471377.5
471440.6
471503.6
471566.6
471629.6
471692.5
471755.4
471818.3
471881.1
471943.9
472006.6
472069.3
472132.0
472194.7
472257.3
472319.9
472382.4
472444.9
472507.4
472589.8
472832.2
472694.6
472758.9
472819.2
472881.5
472943.7
473005.9
473088.0
473130.1
473192.2
473254.3
473316.3
473378.3
473440.2
473502.1
473564.0
473825.8
473667.6
473749.4
473811.1
473872.8
473934.4
473996.0
474057.6
474119.2
474180.7
474242.2
474303.8
474365.0
474426.4
474487.7
474549.0
474610.3
474671.5

63.2
63.1
63.1
63.1
63.0
63.0
63.0
62.9
62.9
62.9
62.8
62.8
62.8
62.7
62.7
62.6
82.8
62.6
62.5
62.5
62.5
82.4
62.4
62.4
62.3
62.3
62.3
62.2
62.2
62.2
62.1
62.1
62.0
62.0
62.0
61.9
61.9
61.9
61.8
61.8
61.8
61.7
61.7
61.7
61.6
61.6
61.5
61.5
61.5
61.4
61.4
61.4
61.3
61.3
61.3
61.2

7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.8
6.8
6.8
6.8
6.8
6.8
6.8
8.8
6.6
6.8
6.8
6.8
6.8

4.5525
4.5550
4.5575
4.5600
4.5625
4.5650
4.5675
4.5700
4.5725
4.5750
4.5775
4.5800
4.5825
4.5850
4.5875
4.5900
4.5925
4.5950
4.5975
4.6000
4.8025
4.6050
4.6075
4.6100
4.6125
4.6150
4.6175
4.6200
4.6225
4.6250
4.6275
4.6300
4.6325
4.6350
4.6375
4.6400
4.6425
4.6450
4.6475
4.6500
4.6525
4.6550
4.6575
4.6600
4.6625
4.6650
4.6675
4.6700
4.6725
4.6750
4.6775
4.6800
4.6825
4.6850
4.6875
4.6900

Pumr. Run Time I MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
Pumr. Warmuns

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations Iftl

I On Elev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
Pump Cumulative Total

WSEI. (ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage(hrs) (ets)
lefl left Out (et) Outflow (et) lefl"

Q;116110lDrainagelSchalklExcellSR 202L Pump Statton. Storage L =882.312512003 Sheet of



- - - - - - - - - - - - - - - - - - -SR 202L Pump Station
SCI#1611 0

4.6950 6.6 61.2 474793.9 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 25646 1369.604.6975 6.6 61.1 474655.0 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 25707 1369.61
4.7000 6.6 61.1 474916.1 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 25768 1369.824.7025 6.6 61.1 474977.1 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 25629 1369.634.7050 6.6 61.0 475036.1 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 25690 1369.84
4.7075 6.6 61.0 475099.1 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 25951 1369.85
4.7100 6.6 60.9 475160.1 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 26012 1369.86
4.7125 6.8 60.9 475221.0 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 26073 1369.87
4.7150 6.6 60.9 475261.6 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 26133 1369.68
4.7175 6.6 60.8 475342.7 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 26194 1369.89
4.7200 6.6 60.6 475403.5 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26255 1369.90
4.7225 6.7 60.6 475464.2 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26316 1369.914.7250 6.7 60.7 475525.0 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26377 1369.924.7275 6.7 60.7 475565.7 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 26437 1369.934.7300 6.7 60.7 475646.3 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26496 1369.944.7325 6.7 60.6 475707.0 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26559 1369.95
4.7350 6.7 60.6 475767.5 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26619 1369.964.7375 6.7 60.6 475626.1 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 26680 1369.974.7400 6.7 60.5 475688.6 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26740 1369.984.7425 6.7 60.5 475949.1 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 26601 1369.994.7450 6.7 60.4 476009.5 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 26861 1370.00
4.7475 6.7 60.4 476070.0 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 26922 1370.01
4.7500 6.7 60.4 476130.3 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 26982 1370.02
4.7526 6.7 60.3 476190.7 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 27042 1370.02
4.7550 6.7 60.3 476251.0 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 27103 1370.03
4.7575 6.7 60.3 476311.3 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 27163 1370.04
4.7600 6.7 60.2 476371.5 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 27223 1370.05
4.7625 6.7 60.2 476431.7 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 27283 1370.05
4.7650 6.7 60.2 476491.8 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 27344 1370.06
4.7675 6.7 60.1 476552.0 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 27404 1370.07
4.7700 6.7 60.1 476612.1 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 27464 1370.07
4.7725 6.7 60.1 476672.1 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 27524 1370.06
4.7750 6.7 60.0 476732.1 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 27564 1370.09
4.7775 6.7 60.0 476792.1 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 27644 1370.10
4.7800 6.7 60.0 476652.1 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 27704 1370.10
4.7825 6.7 59.9 476912.0 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 27764 1370.11
4.7650 6.7 59.9 476971.9 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 27624 1370.12
4.7875 6.6 59.8 477031.7 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 27663 1370.13
4.7900 6.6 59.6 477091.5 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 27943 1370.13
4.7925 6.6 59.6 477151.3 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26003 1370.14
4.7950 6.6 59.7 477211.0 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26063 1370.15
4.7975 6.6 59.7 477270.7 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 26122 1370.15
4.6000 6.6 59.7 477330.4 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 28162 1370.16
4.6025 6.6 59.6 477390.0 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26242 1370.17
4.6050 6.6 59.6 477449.6 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26301 1370.16
4.6075 6.6 59.6 477509.2 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26361 1370.16
4.6100 6.6 59.5 477568.7 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 26420 1370.19
4.8125 6.6 59.5 477626.2 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 28480 1370.20
4.6150 6.6 59.5 477667.7 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26539 1370.20
4.8175 6.6 59.4 477747.1 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26599 1370.21
4.6200 6.6 59.4 477806.5 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26656 1370.22
4.6225 6.6 59.3 477665.8 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26717 1370.23
4.6250 6.6 59.3 477925.1 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 28777 1370.23
4.8275 6.6 59.3 477964.4 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 26636 1370.24
4.6300 6.6 59.2 476043.6 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 26695 1370.25

PumD Run Time I MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
Pumn Warmuns

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations (ftl

r
On Elev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

r
Time Inflow Incremental Cumulative

Pump Cumulative Total
WSEL(ft) IInflow Volume Inflow Volume Pump 1 (ef) Pump 2 (ef) Pump 3 (ef) Pump 4 (ef) Outflow (efs) Storage(hrs) (ets) lefl (efl Out (ef) Outflow (ef) Icfl-

4.6925 6.6 61.2 474732.7 0.0 0.0 0.0 0.0 0.0 0.0 449146.3 25584 1369.79

Q:11811010ralnagelSchalklExcellSR 202L Pump Station, Storage L" 662,3125/2003 Sheet of

---~--------------------------



-- - - - - - - - - - - - - - - - - -SR 202L Pump Station
SCI#1611 0

1370.25
1370.26
1370.27
1370.27
1370.28
1370.29
1370.30
1370.30
1370.31
1370.32
1370.32
1370.33
1370.34
1370.35
1370.35
1370.36
1370.37
1370.37
1370.38
1370.39
1370.39
1370.40
1370.41
1370.42
1370.42
1370.43
1370.44
1370.44
1370.45
1370.48
1370.46
1370.47
1370,48
1370.49
1370.49
1370.50
1370.51
1370.51
1370.52
1370.53
1370.53
1370.54
1370.55
1370.55
1370.56
1370.57
1370.58
1370.58
1370.59
1370.60
1370.60
1370.61
1370,62
1370.62
1370.63
1370.64

28954
29014
29073
29132
29191
29250
29309
29388
29427
29486
29545
29803
29662
29721
29780
29838
29897
29956
30014
30073
30131
30190
30248
30306
30365
30423
30481
30540
30598
30656
30714
30772
30830
30888
30946
31004
31062
31120
31178
31238
31294
31351
31409
31467
31524
31582
31840
31697
31755
31812
31869
31927
31984
32042
32099
32156

449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

478102.8
478162.0
478221.1
478280.2
478339.3
478398.3
478457.3
478516.3
478575.2
478634.1
478692.9
478751.7
478810.5
478869.3
478928.0
478986.6
479045.3
479103.9
479162.4
479221.0
479279.5
479337.9
479398.4
479454.7
479513.1
479571.4
479829.7
479887.9
479746.1
479804.3
479862.5
479920.6
479978.6
480036.7
480094.7
460152.6
460210,6
480268.4
480326.3
480384.1
480441.9
480499.7
480557.4
480815.0
480672.7
480730.3
480787.9
480845.4
480902.9
480980.4
481017.8
481075.2
481132.5
481189.9
481247.2
481304.4

59.2
59.2
59.1
59.1
59.1
59.0
59.0
59.0
56.9
58.9
58.8
58.8
58.8
58.7
58.7
58.7
58.6
58.6
58.6
58.5
58.5
58.5
58.4
58.4
58.4
58.3
58.3
58.2
58.2
58.2
58.1
58.1
58.1
58.0
58.0
58.0
57.9
57.9
57.9
57.8
57.8
57.7
57.7
57.7
57.8
57.8
57.6
57.5
57.5
57.5
57.4
57.4
57.4
57.3
57.3
57.3

6.6
6.6
6.6
8.6
6.6
6.6
6.6
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4
6.4

4.8325
4.8350
4.8375
4.8400
4.8425
4.8450
4.8475
4.8500
4.8525
4.8550
4.8575
4.8800
4.8625
4.8650
4.8675
4.8700
4.8725
4.8750
4.8775
4.8800
4.8825
4.8850
4.8875
4.8900
4.8925
4.8950
4.8975
4.9000
4.9025
4.9050
4.9075
4.9100
4.9125
4.9150
4.9175
4.9200
4.9225
4.9250
4.9275
4.9300
4.9325
4.9350
4.9375
4.9400
4.9425
4.9450
4.9475
4.9500
4.9525
4.9550
4.9575
4.9600
4.9625
4.9850
4.9875
4.9700

Pumo Run Time I MaxWS = 1380.911
52.20 Min 32.70 Min 21.30 Min 0.00 Min

4.5 5.5 7.5 0
PumDWarmUM

3.00 Min 3.00 Min 3.00 Min 3.00 Min
Float Switch On/Off Elevations Iftl

I OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow
Incremental Cumulative

Pump Cumulative
Total

WSEL(ft) IInflow Volume Inflow Volume Pump 1 (cf) Pump 2 (ef) Pump 3 (ef) Pump 4 (ef) Outflow (ets) Storage(hrs) (ets) left left Out (ef) Outflow (ef) left

Q;116110lDralnagelSchalklExcellSR 202L Pump Station. Storage L ~ 882.312512003 Sheet of



- --SR 202L Pump Station

SCI#1611 0

Sheet of

--
1380.911

1370.64
1370.65
1370,66
1370,66
1370.67
1370,68
1370.69
1370.69
1370.70
1370.71
1370.71
1370.72
1370.73
1370.73
1370.74
1370.75
1370.75
1370.76
1370.77
1370.77
1370.78
1370.79
1370.79
1370.80
1370.81
1370.81
137M2
1370.83
1370.83
1370.64
1370.85
1370.85
137M6
1370.87
137M8
137M8
1370.89
1370.90
1370.90
1370.91
1370.92
1370.92
1370.93
1370.94
1370.94
1370.95
1370.96
1370.96
1370.97
1370.98
1370.98
1370.99
1371.00
1371.00
1371.01
1371.01

WSELlft)

-

32213
32270
32328
32366
32442
32499
32556
32613
32670
32727
32783
32840
32897
32954
33011
33067
33124
33181
33237
33294
33360
33407
33463
33619
33576
33632
33666
33745
33801
33857
33913
33989
34025
34062
34138
34193
34249
34305
34361
34417
34473
34529
34584
34840
34696
34751
34607
34862
34916
34973
35029
35064
35140
35195
35250
35306

Total
Storage

c

1MaxWS =

live
lcf)

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3
6.3
.3
.3
.3

6.3
6.3
6.3
8.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3

48.3
6.3
6.3
8.3
8.3
8.3
6.3
8.3
6.3
8.3
8.3

48.3
8.3
8.3
8.3
8.3

- - - - - - - - - - - - -
PumD Run Time

52.20 Min 32.70 Min 21.30 Min 0.00 Min
4.5 5.5 7.5 0

PumD WarmuDs
3.00 Min 3.00 Min 3.00 Min 3.00 Min

Float Switch On/Off Elevations ft

I On Elev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

~
Time Inflow Incremental Cumulative

Pump CumulaInflow Volume Inflow Volume Pump 1 lcf) Pump 2 let) Pump 3 lcf) Pump 4 lcf) Outflow lcts)lhrs) lets) (cft (eft Out lcf) Outflow
4.9725 6.4 57.2 481361.8 0.0 0.0 0.0 0.0 0.0 0.0 449148
4.9750 6.4 57.2 461416.6 0.0 0.0 0.0 0.0 0.0 0.0 449146
4.9775 6.3 57.1 461475.9 0.0 0.0 0.0 0.0 0.0 0.0 449148
4.9800 6.3 67.1 481533.1 0.0 0.0 0.0 0.0 0.0 0.0 449148
4.9825 6.3 57.1 481590.1 0.0 0.0 0.0 0.0 0.0 0.0 449148
4.9850 6.3 57.0 461647.2 0.0 0.0 0.0 0.0 0.0 0.0 449148
4.9675 6.3 57.0 461704.2 0.0 0.0 0.0 0.0 0.0 0.0 449148
4.9900 6.3 57.0 461761.1 0.0 0.0 0.0 0.0 0.0 0.0 449148
4.9925 6.3 56.9 481816.1 0.0 0.0 0.0 0.0 0.0 0.0 449148
4.9950 6.3 56.9 461875.0 0.0 0.0 0.0 0.0 0.0 0.0 449148
4.9975 6.3 56.9 481931.8 0.0 0.0 0.0 0.0 0.0 0.0 449146
5.0000 6.3 56.8 481966.7 0.0 0.0 0.0 0.0 0.0 0.0 449146
5.0025 6.3 56.6 482045.4 0.0 0.0 0.0 0.0 0.0 0.0 449148
5.0050 6.3 56.8 482102.2 0.0 0.0 0.0 0.0 0.0 0.0 449148
5.0075 6.3 56.7 462158.9 0.0 0.0 0.0 0.0 0.0 0.0 449146
5.0100 6.3 56.7 482215.6 0.0 0.0 0.0 0.0 0.0 0.0 449148
5.0125 6.3 56.6 482272.3 0.0 0.0 0.0 0.0 0.0 0.0 449148
5.0150 6.3 56.6 482328.9 0.0 0.0 0.0 0.0 0.0 0.0 449148
5.0175 6.3 56.6 462365.4 0.0 0.0 0.0 0.0 0.0 0.0 449148
5.0200 6.3 56.5 482442.0 0.0 0.0 0.0 0.0 0.0 0.0 449146
5.0225 6.3 56.5 482498.5 0.0 0.0 0.0 0.0 0.0 0.0 449146
5.0250 6.3 56.5 462555.0 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0275 6.3 56.4 462611.4 0.0 0.0 0.0 0.0 0.0 0.0 449146
5.0300 6.3 56.4 462667.6 0.0 0.0 0.0 0.0 0.0 0.0 449148
5.0325 6.3 56.4 482724.2 0.0 0.0 0.0 0.0 0.0 0.0 449146
5.0350 6.3 56.3 482760.5 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0375 6.3 56.3 482836.8 0.0 0.0 0.0 0.0 0.0 0.0 44914
6.0400 6.2 56.3 462693.0 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0425 6.2 56.2 482949.3 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0450 6.2 56.2 463005.5 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0475 6.2 56.2 483061.6 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0500 6.2 56.1 483117.7 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0525 6.2 56.1 483173.8 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0550 6.2 56.0 483229.6 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0575 6.2 56.0 483265.9 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0600 6.2 56.0 463341.8 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0625 6.2 55.9 463397.8 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0650 6.2 55.9 483453.7 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0675 6.2 55.9 483509.5 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0700 6.2 55.8 483565.4 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0725 6.2 55.8 483621.2 0.0 0.0 0.0 0.0 0.0 0.0 4491
5.0750 6.2 55.8 483676.9 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0775 6.2 55.7 483732.6 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0800 6.2 55.7 483788.3 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0825 6.2 55.7 483844.0 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0850 6.2 55.6 483699.8 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0875 6.2 55.6 483955.2 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0900 6.2 55.5 484010.7 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0925 6.2 55.5 484068.3 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0950 6.2 55.5 484121.7 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.0975 6.2 55.4 484177.2 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.1000 6.2 55.4 484232.6 0.0 0.0 0.0 0.0 0.0 0.0 4491
5.1025 6.2 55.4 484287.9 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.1050 6.1 55.3 464343.3 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.1075 6.1 55.3 464398.6 0.0 0.0 0.0 0.0 0.0 0.0 44914
5.1100 6.1 55.3 484453.8 0.0 0.0 0.0 0.0 0.0 0.0 44914

.-
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Sheet of
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-
I MaxWS =

-

Cumulative Total

Outflow (ct) Storage WSEL (ft)
c

449148.3 35361 1371.02
449148.3 35416 1371.03
449148.3 35471 1371.03
449148.3 35526 1371.04
449148.3 35581 1371.04
449148.3 35636 1371.05
449148.3 35691 1371.05
449148.3 35746 1371.06
449148.3 35801 1371.07
449148.3 35856 1371.07
449148.3 35911 1371.08
449148.3 35966 1371.08
449148.3 36021 1371.09
449148.3 36075 1371.10
449148.3 36130 1371.10
449148.3 38185 1371.11
449148.3 36240 1371.11
449148.3 36294 1371.12
449148.3 38349 1371.12
449148.3 36403 1371.13
449148.3 38458 1371.14
449148.3 38512 1371.14
449148.3 36567 1371.15
449148.3 36621 1371.15
449148.3 36676 1371.16
449148.3 36730 1371.17
449148.3 36784 1371.17
449148.3 36838 1371.18
449148.3 36893 1371.18
449148.3 36947 1371.19
449148.3 37001 1371.19
449148.3 37055 1371.20
449148.3 37109 1371.21
449148.3 37163 1371.21
449148.3 37217 1371.22
449148.3 37271 1371.22
449148.3 37325 1371.23
449148.3 37379 1371.23
449148.3 37433 1371.24
449148.3 37487 1371.25
449148.3 37541 1371.25
449148.3 37595 1371.26
449148.3 37848 1371.28
449148.3 37702 1371.27
449148.3 37756 1371.27
449148.3 37809 1371.28
449148.3 37883 1371.29
449148.3 37916 1371.29
449148.3 37970 1371.30
449148.3 38023 1371.30
449148.3 36077 1371.31
449148.3 38130 1371.31
449148.3 38184 1371.32
449148.3 38237 1371.33
449148.3 38290 1371.33
449148.3 38344 1371.34

-

cts)

- - - - - - - - - - - -
Pump Run Time

52.20 Min 32.70 Min 21.30 Min 0.00 Min
4.5 5.5 7.5 0

Pum~WarmuDs
3.00 Min 3.00 Min 3.00 Min 3.00 Min

Float SWitch On/Off Elevations (ftl

I OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow Incremental Cumulative
PumpInflow Volume Inflow Volume Pump 1 (cf) Pump 2 (cf) Pump 3 (cf) Pump 4 (cf) Outflow ((hrs) (cts) (cfl (cfl Out (ct)

5.1125 6.1 55.2 484509.1 0.0 0.0 0.0 0.0 0.0 0.0
5.1150 6.1 55.2 484584.3 0.0 0.0 0.0 0.0 0.0 0.0
5.1175 6.1 55.2 484619.4 0.0 0.0 0.0 0.0 0.0 0.0
5.1200 6.1 55.1 484674.5 0.0 0.0 0.0 0.0 0.0 0.0
5.1225 6.1 55.1 484729.6 0.0 0.0 0.0 0.0 0.0 0.0
5.1250 6.1 55.1 484784.7 0.0 0.0 0.0 0.0 0.0 0.0
5.1275 6.1 55.0 484839.7 0.0 0.0 0.0 0.0 0.0 0.0
5.1300 6.1 55.0 484894.7 0.0 0.0 0.0 0.0 0.0 0.0
5.1325 6.1 54.9 484949.6 0.0 0.0 0.0 0.0 0.0 0.0
5.1350 6.1 54.9 485004.5 0.0 0.0 0.0 0.0 0.0 0.0
5.1375 6.1 54.9 485059.4 0.0 0.0 0.0 0.0 0.0 0.0
5.1400 6.1 54.8 485114.2 0.0 0.0 0.0 0.0 0.0 0.0
5.1425 8.1 54.8 485169.0 0.0 0.0 0.0 0.0 0.0 0.0
5.1450 6.1 54.8 485223.8 0.0 0.0 0.0 0.0 0.0 0.0
5.1475 6.1 54.7 485278.5 0.0 0.0 0.0 0.0 0.0 0.0
5.1500 6.1 54.7 485333.2 0.0 0.0 0.0 0.0 0.0 0.0
5.1525 8.1 54.7 485387.9 0.0 0.0 0.0 0.0 0.0 0.0
5.1550 6.1 54.6 485442.5 0.0 0.0 0.0 0.0 0.0 0.0
5.1575 6.1 54.8 485497.1 0.0 0.0 0.0 0.0 0.0 0.0
5.1600 8.1 54.6 485551.7 0.0 0.0 0.0 0.0 0.0 0.0
5.1625 6.1 54.5 485606.2 0.0 0.0 0.0 0.0 0.0 0.0
5.1650 6.1 54.5 485860.7 0.0 0.0 0.0 0.0 0.0 0.0
5.1675 6.0 54.4 485715.1 0.0 0.0 0.0 0.0 0.0 0.0
5.1700 6.0 54.4 485769.5 0.0 0.0 0.0 0.0 0.0 0.0
5.1725 6.0 54.4 485823.9 0.0 0.0 0.0 0.0 0.0 0.0
5.1750 6.0 54.3 485878.2 0.0 0.0 0.0 0.0 0.0 0.0
5.1775 6.0 54.3 485932.5 0.0 0.0 0.0 0.0 0.0 0.0
5.1800 6.0 54.3 485986.8 0.0 0.0 0.0 0.0 0.0 0.0
5.1825 6.0 54.2 485041.0 0.0 0.0 0.0 0.0 0.0 0.0
5.1850 6.0 54.2 488095.2 0.0 0.0 0.0 0.0 0.0 0.0
5.1875 6.0 54.2 486149.4 0.0 0.0 0.0 0.0 0.0 0.0
5.1900 6.0 54.1 486203.5 0.0 0.0 0.0 0.0 0.0 0.0
5.1925 6.0 54.1 486257.6 0.0 0.0 0.0 0.0 0.0 0.0
5.1950 6.0 54.1 486311.7 0.0 0.0 0.0 0.0 0.0 0.0
5.1975 6.0 54.0 486365.7 0.0 0.0 0.0 0.0 0.0 0.0
5.2000 6.0 54.0 488419.7 0.0 0.0 0.0 0.0 0.0 0.0
5.2025 6.0 53.9 488473.6 0.0 0.0 0.0 0.0 0.0 0.0
5.2050 8.0 53.9 486527.5 0.0 0.0 0.0 0.0 0.0 0.0
5.2075 6.0 53.9 486581.4 0.0 0.0 0.0 0.0 0.0 0.0
5.2100 6.0 53.8 486535.3 0.0 0.0 0.0 0.0 0.0 0.0
6.2125 6.0 53.8 486689.1 0.0 0.0 0.0 0.0 0.0 0.0
5.2150 6.0 53.8 486742.9 0.0 0.0 0.0 0.0 0.0 0.0
5.2175 6.0 53.7 486796.8 0.0 0.0 0.0 0.0 0.0 0.0
5.2200 6.0 53.7 488650.3 0.0 0.0 0.0 0.0 0.0 0.0
5.2225 6.0 53.7 486904.0 0.0 0.0 0.0 0.0 0.0 0.0
5.2250 6.0 53.6 486957.8 0.0 0.0 0.0 0.0 0.0 0.0
5.2275 6.0 53.6 487011.2 0.0 0.0 0.0 0.0 0.0 0.0
5.2300 5.9 53.6 487084.7 0.0 0.0 0.0 0.0 0.0 0.0
5.2325 5.9 53.5 487118.3 0.0 0.0 0.0 0.0 0.0 0.0
5.2350 5.9 53.5 487171.8 0.0 0.0 0.0 0.0 0.0 0.0
5.2375 5.9 53.5 487225.2 0.0 0.0 0.0 0.0 0.0 0.0
5.2400 5.9 53.4 487278.6 0.0 0.0 0.0 0.0 0.0 0.0
5.2425 5.9 53.4 487332.0 0.0 0.0 0.0 0.0 0.0 0.0
5.2450 5.9 53.3 487385.3 0.0 0.0 0.0 0.0 0.0 0.0
5.2475 5.9 53.3 487438.7 0.0 0.0 0.0 0.0 0.0 0.0
5.2500 5.9 53.3 487491.9 0.0 0.0 0.0 0.0 0.0 0.0

Q:I16110lDralnagelSchalklExcellSR 202L Pump StaUon. Storage L =882, 3/25/2003
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SCI #1611 0

Sheet of

-

ft)

-
0.911

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

44
5
6
6
7
7
8
8
9
a
a
1
1
2
2
3
3
4
5
5
6
6
7
7
8
8
9
o

60
1
1
2

62
3

63
4

64
5

- - - - - .. - - - - - - .. - -
PumD Run Time 1MaxWS = 138

52.20 Min 32.70 Min 21.30 Min 0.00 Min
4.5 5.5 7.5 0

PumD Warmuns
3.00 Min 3.00 Min 3.00 Min 3.00 Min

Fioat Switch On/Off Elevations Iftl

I OnElev 1372.5 1373.5 1375.5 1500
Off Eiev 1368 1368 1368 1400

I Time Inflow Incrementai Cumulative
Pump Cumulative Total

inflow Volume Inflo~~lume Pump 1 (cf) Pump 2 (cf) Pump 3 (cf) Pump 4 (cf) Outflow (cts) Storage WSEL((hrs) (cts) Icft Out (cf) Outflow (cf) Icft-
5.2525 5.9 53.2 487545.2 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 38397 1371.3
5.2550 5.9 53.2 487598.4 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 38450 1371.3
5.2575 5.9 53.2 487651.5 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 36503 1371.3
5.2600 5.9 53.1 487704.7 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 38558 1371.3
5.2825 5.9 53.1 487757.8 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 38609 1371.3
5.2650 5.9 53.1 487810.8 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 38683 1371.3
5.2875 5.9 53.0 487863.9 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 38718 1371.3
5.2700 5.9 53.0 487916.9 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 38769 1371.3
5.2725 5.9 53.0 487989.8 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 38821 1371.3
5.2750 5.9 52.9 488022.7 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 38874 1371.3
5.2775 5.9 52.9 488075.6 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 38927 1371.4
5.2800 5.9 52.8 488128.5 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 38980 1371.4
5.2825 5.9 52.8 488181.3 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39033 1371.4
5.2850 5.9 52.8 488234.1 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39086 1371.4
5.2875 5.9 52.7 488288.8 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39138 1371.4
5.2900 5.9 52.7 488339.5 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39191 1371.4
5.2925 5.9 52.7 488392.2 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39244 1371.4
5.2950 5.8 52.6 488444.8 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39296 1371.4
5.2975 5.8 52.6 488497.4 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39349 1371.
5.3000 5.8 52.8 488550.0 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39402 1371.4
5.3025 5.8 52.5 488602.5 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39454 1371.4
5.3050 5.8 52.5 488655.0 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39507 1371.4
5.3075 5.8 52.5 488707.5 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39559 1371.4
5.3100 5.8 52.4 488759.9 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39612 1371.4
5.3125 5.8 52.4 488812.3 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39664 1371.4
5.3150 5.8 52.4 488864.6 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39716 1371.4
5.3175 5.8 52.3 488916.9 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39769 1371.4
5.3200 5.8 52.3 488969.2 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39821 1371.5
5.3225 5.8 52.2 489021.5 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39873 1371.5
5.3250 5.8 52.2 489073.7 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39925 1371.5
5.3275 5.8 52.2 489125.9 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 39978 1371.5
5.3300 5.8 52.1 489178.0 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40030 1371.5
5.3325 5.8 52.1 489230.1 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40082 1371.5
5.3350 5.8 52.1 489282.2 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40134 1371.5
5.3375 5.8 52.0 489334.2 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40186 1371.5
5.3400 5.8 52.0 489388.2 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40238 1371.5
5.3425 5.8 52.0 489438.2 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40290 1371.5
5.3450 5.8 51.9 489490.1 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40342 1371.5
5.3475 5.8 51.9 489542.0 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40394 1371.5
5.3500 5.8 51.9 489593.8 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40445 1371.5
5.3525 5.8 51.8 489645.7 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40497 1371.5
5.3550 5.8 51.8 489697.4 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40549 1371.5
5.3575 5.7 51.7 489749.2 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40601 1371.5
5.3600 5.7 51.7 489800.9 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40653 1371.5
5.3625 5.7 51.7 489852.6 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40704 1371.5
5.3650 5.7 51.6 489904.2 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40756 1371.6
5.3675 5.7 51.8 489955.8 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40807 1371.
5.3700 5.7 51.6 490007.4 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40859 1371.6
5.3725 5.7 51.5 490058.9 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40911 1371.6
5.3750 5.7 51.5 490110.4 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 40962 1371.6
5.3775 5.7 51.5 490181.9 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 41014 1371.
5.3800 5.7 51.4 490213.3 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 41065 1371.6
5.3825 5.7 51.4 490264.7 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 41116 1371.
5.3850 5.7 51.4 490316.1 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 41168 1371.6
5.3875 5.7 51.3 490367.4 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 41219 1371.
5.3900 5.7 51.3 490418.7 0.0 0.0 0.0 0.0 0.0 0.0 449148.3 41270 1371.6
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PumD Run Time I MaxWS = 1380.911

52.20 Min 32.70 Min 21.30 Min 0.00 Min
4.5 5.5 7.5 0

PumD WarmuDs
3.00 Min 3.00 Min 3.00 Min 3.00 Min

Float Switch On/Off Elevations Iftl

I OnElev 1372.5 1373.5 1375.5 1500
OffElev 1368 1368 1368 1400

I Time Inflow
Incremental Cumulative

Pump Cumulative
Total

WSEL(ft) IInflow Volume Inflow Volume Pump 1 (et) Pump 2 (et) Pump 3 (et) Pump 4 (et) Outflow (ets) Storage
(hrs) (ets)

left left
Out (et) Outflow (et)

left

SR 202L Pump Station
SCI #1611 0

5.3925
5.3950
5.3975
5.4000
5.4025
5.4050
5.4075
5.4100
.5.4125
5.4150
5.4175
5.4200
5.4225
5.4250
5.4275
5.4300
5.4325
5.4350
5.4375
5.4400
5.4425
5.4450
5.4475
5.4500
5.4525
5.4550
5.4575
5.4600
5.4625
5.4650
5.4675
5.4700
5.4725
5.4750
5.4775
5.4800
5.4625
5.4850
5.4875
5.4900
5.4925
5.4950
5.4975

5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.5
5.5
5.5
5.5
5.5
5.5

51.3
51.2
51.2
51.1
51.1
51.1
51.0
51.0
51.0
50.9
50.9
50.9
50.8
50.6
50.8
50.7
50.7
50.6
50.6
50.6
50.5
50.5
50.5
50.4
50.4
50.4
50.3
50.3
50.3
50.2
50.2
50.2
50.1
50.1
50.0
50.0
50.0
49.9
49.9
49.9
49.8
49.8
49.8

490469.9
490521.2
490572.3
490823.5
490874.6
490725.7
490778.7
490827.7
490878.7
490929.6
490980.5
491031.4
491082.2
491133.0
491183.7
491234.4
491285.1
491335.8
491388.4
491437.0
491487.5
491538.0
491588.5
491638.9
491689.3
491739.7
491790.0
491840.3
491890.8
491940.8
491991.0
492041.1
492091.2
492141.3
492191.4
492241.4
492291.3
492341.3
492391.2
492441.0
492490.9
492540.7
492590.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3
449148.3

41322
41373
41424
41475
41528
41577
41628
41879
41730
41781
41832
41883
41934
41985
42035
42086
42137
42187
42238
42289
42339
42390
42440
42491
42541
42591
42642
42892
42742
42792
42843
42893
42943
42993
43043
43093
43143
43193
43243
43293
43343
43392
43442

1371.66
1371.66
1371.67
1371.67
1371.68
1371.68
1371.69
1371.69
1371.70
1371.70
1371.71
1371.72
1371.72
1371.73
1371.73
1371.74
1371.74
1371.75
1371.75
1371.76
1371.76
1371.77
1371.77
1371.78
1371.79
1371.79
1371.80
1371.80
1371.81
1371.81
1371.82
1371.82
1371.83
1371.83
1371.84
1371.84
1371.85
1371.86
1371.86
1371.87
1371.87
1371.88
1371.88
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PUMP STATION INFLOW & OUTFLOW HYDROGRAPHS

PUMP STATION INFLOW, OUTFLOW
& TOTAL STORAGE MASS CURVES
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1!::~=~=--'-_-L __A_N_D_G_EN_E_RA_L_N_O_TE_S_--1CONSTRUCTION

ELECTRICAL

PUMP STATION ELECTRICAL LEGEND

PUMP STATION ELECTRICAL SITE PLAN

PUMP STATION ELECTRICAL ONE-LINE DIAGRAM

PUMP STATION POWER AND LIGHTING PLANS
• EL 1361.00 ANO EL 138.9.00

PUMP STATION POWER PLANS • EL 1400.00 AND EL 1411.00
.' .

PUMP STATION ROOF POWER PLAN AND ELECTRICAL
CONTROL ROOM PLAN .

PUMP STATION LIGHTING PLANS. EL 1400.00 AND EL 1411.ob. .

PUMP STATION ELECTRICAL DETAILS

PUMP 'STATION ELECTRICAL SCHEDULES

PUMP STATION CONTROL AND WIRING SCHEMATIC-SHEET I

PUMP STATION CONTROL AND WIRING SCHEMATIC-SHEET 2

PUMPSTATlON CONTROL AND WIRING SCHEMATIC-SHEET 3

PUMP STATION CONTROL .AND ALARM SCHEMATIC DIAGRAM-SHEET I

PUMP STATION CONTROL AND ALARM SCHEMATIC DIAGROM-SHEET Z

GENERAL NOTES:
I. DATUM 1929 NATIONAL GEODETIC VERTICAL DATUM

2. A THOROUGH ATTEMPT HAS BEEN MADE 'TD SHOW THE
LOCATIONS OF ALL UNDERGROUND OBSTRUCTIONS AND
UTILITY LINES IN THE WORK AREA. HOWEVER. THE
CONTRACTOR SHALL BE RESPONSIBLE FOR ANY DAMAGE
TO OBSTRUCTIONS AND UTILITY LINES ENCOUNTERED
DURING CONSTRUCTION AND SHALL. DETERMINE THE
EXACT LOCATION OF UTILITIES IN ADVANCE OF EXCAVATION
AND TRENCHING

3. THE ENGINEER WILL NOT BE RESPONSIBLE FOR CONSTRUCTION
MEANS. METHODS. TECHNIOUES. SEOUENCES. OR PROCEDURES
OR FOR SAFETY PRECAUTIONS OR PROGRAMS UTILIZED IN
CONNECTION WITH THE WORK. ANO WILL NOT BE RESPONSIBLE
FOR THE CONTRACTOR'S FAILURE TO CARRY OUT THE WORK'

4. FOR STRUCTURAL CRITERIA AND NOTES. SEE DRAWING P~S.l

5. FOR MECHANICAL LEGEND. MECHANICAL EOUIPMENT SCHEDULES
AND DETAILS. SEE DRAWING P-HV.I

6. FOR ELECTRICAL LEGEND. ABBREVIATIONS ANO NOTES.
SEE DRAWING P·E.I

7. IN ACCORDANCE WITH AAC RI8-4-119. ALL MATERIALS
ADDEO .AFTER JANUARY I. 1993 WHICH MAY COME INTO'
CONTACT WITH DRINKING WATER SHALL CONFORM TO
NATIONAL SANITATION FOUNDATION STANDARD 60 AND 61

P·E.5

P·E.6

P-E.I

P-E.2

p·E.3

P·E.4

P·E.7

P·E.8

P·E.9

p-E;IO

P·E.II

P·E.12

P-E.13

P-E.14

9 • 9"q.

MECHANICAL

PUMP STATION LEGEND. MECHANICAL EOUIPMENT
SCHEDULES AND DETAILS .

PUMP STAT ION HVAC AND PIPING PLANS
• EL 1361.00 ANDEL 1389.00

PUMP STATION HVAC AND PIPING PLANS
• EL 1400.00 AND EL 1411.00

PUMP STATION ROOF HVAC PLAN'

.PUMP STATION MECHANICAL SECTION-SHEET I

PUMP STATION MECHANICAL SECTION-SHEET 2

STRUCTURAL NOTES AND DRAWING INDEX

STRUCTURAL NOTES

FOUNDATION DATA 101' 2 (NOT INCLUDED)

FOUNDATION DATA 2 01'.2 (NOT INCLUDEOl

STRUCTURAL EXCAVATION AND BACKFILL LIMITS

FLOOR PLAN ELEVATION 1361,00 & 1368.00

FLOOR PLAN ELEVATION 1389.00

FLOOR PLAN ELEVATION 1400.00

.FLDOR PLAN ELEVATION \411.00

LONGITUDINAL SECTION A~A

TRAVERSE SECTION B-B

ROOF PLANS 8< ELEVATION

BUiLDING SECTIONS

STRUCTURAL DETAILS~SHEET 1

STRUCTURAL .DET AILS-SHEET 2

STRUCTURAL DETAILS-SHEET 3

SECTIONS AND DETAILS

SECTIONS AND DETAILS·

SECTIONS AND DETAILS

SECTIONS AND DETAILS

SECTION AND DETAILS

STAIR PLAN. SECTION AND DETAIL

MISCELLANEOUS DETAILS

PLATFORM DETAILS

DISCHARGE BOX PLAN AND SECTIONS

DISCHARGE BOX SECTIONS AND DET AILS

P-HV.4

. P-HV.5

P-HV.6

P·HV.I

P-HV.2

p·HV.3

P-S.IA

p-S.IB

P-S.2A

P-S.2B.

P-S.3

P-S.4

P-S.5

P-S.6

P-S.7

P-S.8

P-S.9

P-·S.IO

P-S.II

P-S.12

.p·S.13

P~S.14

P-S.15

P-S.16

P-S.17

. P-S.18

P~S.19

P-S.20

P-S.21

P-S.ZZ

P-S.23

P-S.Z4

DRAWING NO. SHEET TITLE

STRUCTURAL

ARCHITECTURAL
PUMP STATION FLOOR PLAN

PUMP STATION BUILDING ELEVATIONS

PUMP STATION BUILDING ELEVATIONS AND BUILDING' SECTION.

PUMP STATlON ROOF PLAN

PUMP STATlON WALL SECT IONS

PUMP STATION OPENING SCHEDULE AND ROOM
FINISH SCHEDULE AND DETAILS

PUMP STATION ARCHITECTURAL DETAI.LS-SHEET I

PUMP STATION ARCHITECTURAL DETAILS-SHEET Z

CIVIL

PUMP STATION SITE PLAN

PUMP STATION FLOOR PLAN ELEVATION 1411.00

PUMP STATION FLOOR PLAN ELEVATION 1400.00

PUMP STATION FLOOR PLAN ELEVATION 138~.00

PUMP STATION FLOOR PLAN ELEVATION 1361.00

.PUMP STATION SECTION A-A

PUMP STATION S.ECTIONB~B

PUMP STATION GATE DETAILS

PUMP STATION BAR SCREEN DETAILS. SHEET NO. I

PUMP STATION BAR SCREEN DETAILS. SHEET. NO. 2

PUMP STATION HANDRAIL. LADDER,SHAFT COUPLING
GUARD AND FLAP GATE DETAILS .

PUMP STATION PIPE. SUPPORTS AND DETAILS

PUMP STATION DETAIL NO. PCI

PUMP STATION DETAIL NO. PCI

PUMP STATION MISCELLANEOUS DETAILS .

PUMP STATION PUMP DISCHARGE/ENGINE DRIVE SECTION

.4' & 2' SERVICE WATER PROFILE

6' FIRE SERVICE WATER LINE PROFILE

PRIVATE FIRE SERVICE MAIN -DOUBLE CHECK ASSEMBLY
BACKFLOW PREVENTION ASSEMBLY

P-C.12

P-A.I

P-A.Z

P-A.3

P-A.4

P-A.5

P·A.6

\i P-A.7
~

P-A.8

INDEX OF DRAWINGS
DRAWING NO. SHEET TITLE

GENERAL
P~G.I COVER SHEET

P-G.Z INDEX OF DRAWINGS AND GENERAL NOTES

P-G.3 PUMP STATION ABBREVIATIONS

P-C.13

P-C.14

P-C.15

P-C.16

P-C.17

P·C.18

P-C.19

P-C.4

P·C.5

P-C.6

P·C.7

P-C.B

P-C.9

P-C.IO

• P-C.II

i

P-.C.I

P~C.2

! P-C,3



.. ..

em 860187.53 783101.24

<J!) 860353.38 783682. 39

aDD 860187.36· 183756.24

o 0

ASPHAL T PAVEMENT DETAIL
NTS ...

7'-lI' SIDEWALK PER STD DTL C-05.20

ASPHAL T PAVE~ENT PER DTL THIS SHEET

PERI~ETER WALL PS PER SO 8.02.
SEE SHEET S-I.38 FOR WALL ELEVATION.
PAID FEE AT THE LU~P SU~ BID PRICE
FOR STORM WATER P~P STATION

SWING GATES PER DETAIL B ON DWG NO. PeC.8

~. 860316.40 783119.69

CD) 860181.97 783789. 79

CID 860180.49 783681 • .78

<ID 860352.96 783799. 39

CIi) 860316.31 783144.69

CONTROL COORDINATES IINSIDE FACE OF WALL)

CORNER NORTHING EAST1NG



---------------------------- 1- - -
72' RCP OUTLET TO CHANNEL,
SEE PIPE SUMMARY SHEE7 I
~~~NS~~rMN8,R~~~ _PR_0_F_1L_E_S'~t

12' ~ 12' ALUMINUM

SLIDE GATE, SEi~E~D:E~TA~IL~~fl~O'~-O~·~E~;it:17, DRAWING NO:P-C.I,4-

IE 1401,16 -I--~t-I-...,./.

EL 1402.16

tl2illl

I. fij~ ~~fLHJIJgTd!~~~S?~~:INGS

2. ~~~U~~~~~ru~t~E~~I~%I~G1N~°6tt AILS

3. FOR SECTIONS A AND B. SEE DRAWINGS
NO. P-C.6 AND P-C.7

z
78'-8'

-IE 1394.92

Dwe NO. P·C.2

_OF_



..
I '~~~IS1Ut:1 I'lWM:"HO. 1Slt[J.'I~~~I· ISM' I
I 9 I..... I Z02-CIOO5IBI J I I

!Z021 ~A Oll I

."'"
V' glJlC~u~I~~~NNECT

PIPE. SUPPORT OFF
WALL AND BEAMS.
SEE DETAIL 5.
DRAWING NO. P·C.14

~ANDRAIL

r-l I

EL 1412.00/FINISHED
GRADE.J EL 1411.00 EL 1410.00

EL 1400.00

95%

IE \368.00

D'lIG NO. p·c.•

(96' RCP

LADDER WITH
SAFETY CAGE.
SEE'DETAIL 5.
DRAWING NO. P·C,II

EL 1389.00

4/03 ROADWAY DESIGN SERVICES"
4'03

OAR ARIZONA OEPARTIltHT or TRANSPORTATION
<10, 111l1_llIRlIlSPOR1.lIONOIYIIK*

C••
L

FLA

1+-H1--lH--l- BAR SCREEN.
SEE DRAWING
NO. P·C.9

.....
ll<ClllI PRELIMINARY

• _ _",,_m PUMP STATION NOT FOR
f'1.._rConNUnts==rn=-..~ .."~ ,-_-,-_S_EC_T_IO_N_A_'A -jCONSTRUCTION

202L I'K'SANTAN FWY, ELLIOT ROAD· 8ASELINE ROAD

\
~5' /

'-----.",24...-.·,2.....• -/

!
~4'

_ ..•.
: 11.. I_ ...

~HANDRAIL lTYP
-. EACH FLOOR)

SEE DETAIL I,

~
DRAWING ' r
NO. P·C.II } .

'"
" 1 I

i' LOA T HOLOER

~
yHWE 13833Q

FLOAT
CABLES

SECTION A·A

,-12'DIP :V DISCHARGE

I; y-GUIDE RAILS ,

:=I- V rHANDRAIL I~f' 'J
24,'X26'REDUCER-1--1 ,..., ~

·~EtLiI3~6~1.6~7~t:·~~~~~~~~l__ L....J--->- "- BLOCKOUT. FILL]L 1360.00 _ ..... WITH CONCRETE

4··2~, ~ 'tt~ '?-.. I '--END 8' ALUMINUM
~\_-{:-J"';~.::.../ LEVEL CONCRETE PIPE WITH OUICK

~~~F~~tiAAM~P~E~ENTS DISCONNECT FLANGE

31"S'

,

\368.00

OfF ELEVATIONON ELEVATION

1372.50

1373.50

1375.50

13S0.91

1383.00

.

LEAD PUMP

1ST LAG PUMP

2ND LAG PUMP

MAXIMUM WATER ELEV

HIGH WATER ALARM.

ALL PUMPS OFF,

...

.' 'I"'.
TRACS NO. H 5915 OIC I 202-Cf005)B _OF_



..\

00

WillI
STRUCTURAL DRAWINGS
DIMENSIONS AND DETAILS

MECHANICAL DRAWINGS
DUCTWORK SIZE AND

AT IONS

ARIZONA IIEPARIUEHI OF IRINSl'ORlAl1ON

tlm~"'~=:i"~. ;:::::t~<I~.'~~~IH~~~Il~I~IWISPrII~~I~AI~I\IIl~OIVIS~I\IIl~~ 95".·p. cos 4/03 ROADWAY DBSIONSBRVICBS I.

0l0I0 ,,I. <I., PUMP STATION P~\I~~:RY
i-iir===rnirn;;--__-'- S_EC_T-'-10_N_8_"_8 -i CONSTRUCTIONSECTION B-B

PUMP NO.3 PUMP NO.2 PUMP NO. I

..,... RIGHT ANGLE

. f~~~E"",
.

lir~ O'M ""7"11'

~
SEE DRAWING

N°'i~ISIDEWALK CONCRETE
~'

7'·11'
PAD ITYPI"" SIDEWALK. ;1, (FINISHED

Y.'/FTITYP ~ 1- - 1- - r-; EL 1411.00 GRADE.. EL 1410,

""
12' DIP- r7" - 30' - -V

I~~
FABRICATED

C:
.~~

1r5?;c~~~ E90' BEND """'

8 s ~ ~ ~~tl~ ~TYP
~ EL 1400.00

--"---,-
'. ' 1-'-'-1 Q ••••

~, 12"0
12'·0' 12' 0' I EElI

~
HANDRAIL - .J: =! I~ R ~ R ~ ~ SlTYPI EL 1389.00

f..,-L'
/

, : 16
,

• SEE=--
l-

I--. V-5?;CHARGE
IE 1 94. 0/ -'=

- ~~~IRCULATION• P·C.9 r--
~WrNEJ --

COLUMN PIPE
l-V ---.. ITYPI ,...

l~fCK --l- i- ,;:==::;,~ i-
............. __ PIPE SUPPORTS

5"0'·

/:"-96'

,. (3 TYP) SEE DElAIL
RI \I

-Ei{;..
4. SHEET P·C.14

~
IE 1 6800

\' RCP..., r=1r-
HANDRAIL""" ! " EL .1369.00"' ... ~ I '--

'" - ... __ ...

I t---~ ~ I-
~~~ ~g~~'"' .......

F=l E EL 1362.67 El El
~ lTYPI .SLOPE EL 1361.00

EL 1360.00
. 1EL 1357.0.0

~ ~. /
I /

8'·10' -f. ~

I. n~

- 2. SEE
14'-2' 21"0' )4"2' S"O' FOR

LOC

49"4' ,,~

S
P

BAR SCREEN
DRAWING NO

PIPE SUPPOR
DETAIL 5. OR
NO. P·C.15
8' VACTOR T
ALUMINUM. P
(MOUNT PIPE
ABOVEFLOO

• VC pUlllp P gn

fRACS NO•

D'/l'G NO. P·C.1

_OF_



---------------------- --- .._I"

EL 1411.00

.... DIn ARIZONA OEPARTIlENT OF TRANSPORTATION

"""" FL' 4/03 IITlllIIOOll IRINSPaIUlIOllIIMSIal 95%Ill'. CG. 4/03 ROADWAY DUrON SERVICES
O<CIID .. 4/0]

PUMP STATION PRELIMINARY
.,IIItI"~"'''''"''--- PUMP DISCHARGEI NOT FORStInlIyConsultants::--- ENGINE DRIVE SECTION CONSTRUCTION

..." ~OC.IKIII

2()2l SANTAN FWY. ELLIOT ROAD - BASELINE ROAD OWG NO. p·e.I'

TRACS NO. H 5915 OIC 202-CIOO51B _OF_

."', .. ","
• v

ENGINE SUPPORT SKID IjASE. SIZE TO BE
DETERMINED BY ENGINE MANUF ACTURER

RAISED CONCRETE PAD. SIZE TO BE
DE TERMINED BY ENGINE MANUFACTURER.
PAD HEIGHT TO BE VARIED BY CONTRACTOR

VIBRATION ISOLATORS lTYPl MINIMUM' 6 TO BE
PROVIDED EACH ENGINE. ACTUAL NUMBER
TO BE DETERMINED BY ENGINE MANUFACTURER

PUMP DISCHARGE/ENGINE DRIVE· SECTION
SCALE, r.· • I'-O~

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

COUPLING ACCESS HANDHOLE
WITH WIRE MESH SAFTY GUARD~

3D' GROOVE
PIPE COUPLING

6' KNIFE GATE VALVE

RIGHT ANGLE DRIVE.
PROVIDE. WITH SUPPORT BASE

30' STEEL DISCHARGE.
CONFORM TO DUCTILE.
IRON OUTSIDE DIAMETER

6' STAINLESS STEEL 180'---l----.-HM
BEND. ROTATE FOR BEST
ALIGNMENT'

6' COMBINATION AIR AND --lL.-:-...,--rr:-::c=-~-!-.1~=F~~----~-------.,..----~--_\LL.::-~~--_\-----------------~VACUUM RELEASE VALVE I-

qI scpumppc.gn



NOTES.

I. $'" GYPSUM BOARD OVER, \~. RIGID INS,ULA,TION
AND METAL FURRING CHANNELS ITYPI ELECTRICAL
CONTROL, ROOM NO 102. '

i! l--

jl r-

~,U
Ii

ENGINE
NO 2

~ .t.. _~_ .L n"
i : ·:\t·;,,..,· U

STORAGE~ENGINE RQOM
[iQD

RIGHT ANGLE GEAR

"'" "'''''' "'"~

4'·S· 3"4'

S· 3'.4' "S' S'·O· ,rl"O' 13"2'

+,

i ~', MANSARD CANOPY ABOVE lTYP)

T-_-'-_~------_":'--'---,-~.""";-+-.j...:.....j....---+J.\- ~_AAI-.S....;..,' ')...i-:-:-=,,-'-..,L-/..J1m ~~~J7::::N:Y S~~::A~:L lTYPI

~
' ! ,I ! ,~,.,;."" ./. ," A.7 t; SEE DRAWING P·A.7

, -r···················l···::·~······ : ~/6mr~~YO~C~~~N~:f.~
/1 ii'" . . . ; ,. .' .. . /

.
~ :. ~

,,
,

'i'

~i
;.,...

i
S· SPLIT FACE RIBBED BLOCK
LAID IN STACK BOND WITH RIBS
EXPOSED TO EXTERIOR VIEW
lTYP AT EXTERIOR WALLS)

'"b
EDGE OF SIDEWALK'"

3_...~...."'-,

~
,,

j

~1
~

1;>
~

"

"

t., o'. (, '.'" b..r

S·

7"11"

S'
6"4' 1"4'

10',0' 113',4'
S,l]' ,'.

13"2' -[EDGE OF
SIDEWALK

2'·0'

29'~4' I S'

45'·4'
C

7"11"

FLOOR PLAN
SCALE. ~. , 1"0"

0' . o pump muteD ,n_ p e • ,r

~i~~~~~...~~..I·~A~RI;ZON~A~DE~P~AR~TIlE~N~T~r:t~TR~AN~SI'~OIl~TA~T1~ON1~~~:1= :~N :~~, R:1b~~,=~n~:I\~BS 95%
0<0lIl </., PRELIMINARY

PUMP STATION NOT FOR
FLOOR PLAN CONSTRUCTION

OWG NO. '''••1

_OF_



-; .. ..

TOP OF MASONRY
CAP' WINGWALL

TOP OF MASONRY
, BULDING WALL

TOP OF LOUVER
& BOTTOM OF
MANSARD CANOPY

SPLIT FACE RIBBED
BLOCK (TYP)'~~~--/

S~'-B'

~'

T
'-0' S'-4' '-7'

NORTH ELEVATION
SCALE. ll.' =,1'-0'

95%

_OF_'_

PRELIMINARY
NOT FOR

CONSTRUCTION

DIO NO. ....11,2

ROADWAY DESION 'SBJ\V1CBS

PUMP STATION
BUILDING ELEVATIONS

ARIZONA DEPARTIlENT Of TRANSPORTATION
IIflEllVOOlllRlllSPllRTAllIIIIlIMS1IIII

...
·M

'-0' S'-4' '-r"

,,~*SECTION

S&'-B'

SOUTH ELEVATION
SCALE. ll.' • 1',-0'

EL 1411.00

,.,.
f!! ~

~ ?
io

TOP OF MASONRY
CAP, WINGWALL

TOP OF MASONRY
• BULDING WALL

BOTTOM OF
MANSARD, CANOPY



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

95%

_OF_
D.G NO. P-A.S

'/03
4/03

..~
4/03Z·MIll..,."...... PRELIMINARY

NOT FOR
~~=~:":' l.-_!!Jl.!,w!!ill.J,llm!--""-!.!""-_-lCONSTRUCTION

9
ill

TOP OF MASONRY
CAP. WINGWALL

TOP OF MASONRY
• BULDINGWALL

TOP OF LOUVER
& BOTTOM OF
MANSARD CANOPY

'" ; ..'; .

FINISHED
FLOOR it

ill

SECUR.ITY SCREEN

~.,..,..-SiEEL JOIST. SEE
STRUCTURAL DWGS

MANSARD CANOPY

r-_.-:.- PREFABRICATED
ROOF HATCH ITYP)

,------CAP FLASHING

TOM

, 5"4' 2"7'

I!I---I----:\--LOUVER WITH BIRD
SCREEN ITYP) .

SOLID END BLOCK
ITYP • WINGWALLS) SEE
DETAILS DWG P-A.7

MANSARD CANOPY

STORAGE/ENGINE ROOM .

WEsf ELEVATION
SCALE. *" •1'-0'

,..4J...A\.riM

qI ~ CI pump musr:a tn_ pit •. 9"

SECTION. ~
,SCALE, U,·., 1'-0' A:i

A.2

EL 14.11.00

SECURITY. GRILLE
~ SEE DETAILS ON

DWG P-A.8~--+.....J

SPLI T FACE RIBBED
BLOCK ITYPI....,.-------'"

70P OF MASONRY
CAP. WINGWALL

TOP OF MASONRY
• BULDING WALL

TOP OF LOUVER
& BOTTOM OF
MANSARD CANOPY


