The travel time is the time required for the storm water to flow from the initial sub-basin to the point
in question. The travel time is computed by dividing the length of storm drain by the computed flow
velocity.

The overland flow component of travel time, Tt, may be estimated by the use of San Diego County
Hydrology Manual Figure 3-4, Nomograph for Determination of Time of Concentration (Tc) or
Travel Time (Tt) for Natural Watersheds. Figure 3-6 can be used to estimate time of travel for street
gutter flow. Velocity in a channel can be estimated by using the nomograph shown in Figure 3-7
(Manning’s Equation Nomograph).

The minimum time of concentration is 5 minutes per County of San Diego requirements.

Travel time for mitigated developed conditions includes the storage of the proposed BMPs to lag the
total travel time for the developed condition. The time it takes to fill the BMP storge area is
calculated by dividing the storage volume of the BMP by the unmitigated developed condition peak
flow.

2.5  Hydrologic Modeling Software

Existing and proposed storm flows were developed using the Advanced Engineering Software (AES)
Rational Method computer program. The results of these calculations are included in Section 3.1
(existing conditions) and Section 3.2 (proposed conditions). The AES software is designed with
separate modules that are programmed to meet specific San Diego County Hydrology Manual
requirements. The AES Rational Method Hydrology program was selected to meet the calculation
requirements set forth by Chapter 3 of the SDCHM.

The Rational Method Hydrology program is a computer-aided design program where the user
develops a node-link model of the watershed, and in this process estimates the conduit and channel
sizes needed to accommodate the design peak storm flowrate. The node-link model is developed by
creating independent node-link models of each interior watershed and linking these sub models
together at confluence points.

To perform the hydrology routing, the total watershed area is divided into sub-areas which discharge
at designated nodes. The nodes are joined together by links, which may be street gutter flows,
drainage swales, drainage ditches, pipe flow, or various channel flows. At the confluence point of
two or more basins, the combined peak flow is determined based on the sub-basin’s time of
concentration. Adjustments to peak flows are based on the assumption that each basin’s hydrographs
are triangular in shape.

Following the completion of the unmitigated post project AES routing analysis, HEC-HMS was
utilized to model the detention and outlet structure design for each BMP. Each structure utilizes a
midflow slot orifice and overflow riser to taper each facility’s outflow, which is reflected utilizing
rating curves based on head height and available detention volume above the water quality ponding
depth. This ultimately led to reduction in the Q100 out of each BMP facility.All assumptions, rating
curves, and orifice designs are included in the exhibits included in this report.
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AES Assumptions

Manning Roughness Coefficients

- Natural Channel (existing and proposed)
o N=0.035

- PVC Pipe Flow
o N=0.011

- Concrete Channel Flow
o N=0.015

- Concrete Pavement Flow
o N=0.015

Channel Widths:
- Natural existing channels (pre and post condition)
o Base Width=10’
o Side slope ratio = 20:1

Weighted Runoff Coefficients:
- Cpervious:()-30
Cimpervious=0.90
o Per Table 3-1 of the County of San Diego Hydrology Manual

100 year, 6 hour rainfall depth:

- 3.2 inches per the County of San Diego Hydrology Manual Isopluvial Maps
o Determines a 100 yr rainfall intensity of 8.43 in/hr

DRAINAGE STUDY for Kensho Housing — Guajome Street PLSA 3599
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Weighted Runoff Coefficient Calculations

Existing Condition

Up Node lil?)\gen Tot?lf?rea Tot?aI‘CA)rea Coerv | Aperv (SF) | Apery (ac) Cimp Airp (f) | A (@) | % Imp Ceomp
150 140 2308 0.05 0.30 1642 0.04 0.90 666 0.02 29% 0.47
140 130 38942 0.89 0.30 37617 0.86 0.90 1325 0.03 3% 0.32
130 120 17501 0.40 0.30 14392 0.33 0.90 3109 0.07 18% 0.41
122 121 5075 0.12 0.30 4332 0.10 0.90 743 0.02 15% 0.39
121 120 26444 0.61 0.30 25763 0.59 0.90 681 0.02 3% 0.32
120 110 14856 0.34 0.30 9003 0.21 0.90 5853 0.13 39% 0.54
113 112 10077 0.23 0.30 9411 0.22 0.90 666 0.02 7% 0.34
112 111 67007 1.54 0.30 66582 1.53 0.90 425 0.01 1% 0.30
111 110 65777 1.51 0.30 64167 1.47 0.90 1610 0.04 2% 0.31
110 100 4648 0.11 0.30 3982 0.09 0.90 666 0.02 14% 0.39

Proposed Condition

Up Node I;Zvc\;z TOtE(‘ifA;rea TOt?algrea Cperv Aperv (Sf) Aperv (aC) Cimp Aimp (Sf) Aimp (ac) % Imp Ccomp

180 170 1993 0.05 0.30 1213 0.03 0.90 780 0.02 39% 0.53
160.1 160 20045 0.46 0.30 8968 0.21 0.90 11077 0.25 55% 0.63
150.1 150 23506 0.54 0.30 4975 0.11 0.90 18531 0.43 79% 0.77

150 140 1916 0.04 0.30 1744 0.04 0.90 172 0.00 9% 0.35

140 130 6397 0.15 0.30 5250 0.12 0.90 1147 0.03 18% 0.41

136 135 3707 0.09 0.30 3707 0.09 0.90 0 0.00 0% 0.30
134.1 134 30931 0.71 0.30 30931 0.71 0.90 0 0.00 0% 0.30
131.1 131 2258 0.05 0.30 2258 0.05 0.90 0 0.00 0% 0.30

130 120 17535 0.40 0.30 14425 0.33 0.90 3110 0.07 18% 0.41

125 124 2993 0.07 0.30 0 0.00 0.90 2993 0.07 100% 0.90
124.1 124 11587 0.27 0.30 0 0.00 0.90 11587 0.27 100% 0.90

124 123 3247 0.07 0.30 2803 0.06 0.90 444 0.01 14% 0.38

122 121 2771 0.06 0.30 2167 0.05 0.90 604 0.01 22% 0.43

120 110 14856 0.34 0.30 12351 0.28 0.90 2505 0.06 17% 0.40

117 116 972 0.02 0.30 11 0.00 0.90 961 0.02 99% 0.89

116 115 11312 0.26 0.30 1451 0.03 0.90 9861 0.23 87% 0.82
115.1 115 16320 0.37 0.30 1940 0.04 0.90 14380 0.33 88% 0.83

115 114 3375 0.08 0.30 3000 0.07 0.90 375 0.01 11% 0.37

114 113 3802 0.09 0.30 2961 0.07 0.90 841 0.02 22% 0.43
1134 1133 512 0.01 0.30 369 0.01 0.90 143 0.00 28% 0.47
113.3 113.2 4730 0.11 0.30 228 0.01 0.90 4502 0.10 95% 0.87
113.2 113.1 437 0.01 0.30 357 0.01 0.90 80 0.00 18% 0.41

113 112 2738 0.06 0.30 2242 0.05 0.90 496 0.01 18% 0.41
1125 112.4 1507 0.03 0.30 216 0.00 0.90 1291 0.03 86% 0.81
112.4 112.3 10902 0.25 0.30 816 0.02 0.90 10086 0.23 93% 0.86
112.2 112.1 865 0.02 0.30 793 0.02 0.90 72 0.00 8% 0.35

112 111 3980 0.09 0.30 3282 0.08 0.90 698 0.02 18% 0.41
111.6 1115 291 0.01 0.30 291 0.01 0.90 0 0.00 0% 0.30
111.5 1114 2175 0.05 0.30 1643 0.04 0.90 532 0.01 24% 0.45
111.41 111.4 18417 0.42 0.30 0 0.00 0.90 18417 0.42 100% 0.90
111.4 111.3 909 0.02 0.30 492 0.01 0.90 417 0.01 46% 0.58
111.21 111.2 5906 0.14 0.30 4936 0.11 0.90 970 0.02 16% 0.40

110 100 4647 0.11 0.30 3981 0.09 0.90 666 0.02 14% 0.39
100.4 100.3 1306 0.03 0.30 722 0.02 0.90 584 0.01 45% 0.57
100.3 100.2 1335 0.03 0.30 617 0.01 0.90 718 0.02 54% 0.62
100.11 100.1 11384 0.26 0.30 1739 0.04 0.90 9645 0.22 85% 0.81
100.09 | 100.07 413 0.01 0.30 401 0.01 0.90 12 0.00 3% 0.32
100.08 100.7 658 0.02 0.30 0 0.00 0.90 658 0.02 100% 0.90

Note: C-values taken from Table 3-1 of San Diego County Hydrology Manual, consistent
with on-site existing soil types. See References.




PRE HYDROLOGY ANALYSIS SPREADSHEET

Project #:_3599

Page: of
Date:
UPPER NODE LOWER NODE INPUT
# ELEV (FT) # ELEV (FT) CODE DISTANCE (FT) Cn n AREA (sf) | AREA (AC) COMMENTS
150 432 140 412 2 100 0.47 0.035 2308 0.053 Initial Sub area of longest path
140 412 130 362 5 332 0.32 0.035 38942 0.894 overland flow
130 362 120 349 5 531 0.41 0.015 17501 0.402 _ |flow in concrete brow ditch
120 120 1 1of2
122 426 121 406 2 100 0.39 0.035 5075 0.117 initial
121 406 120 349 5 287 0.32 0.035 26444 0.607 trap channel
120 120 1 20f2
120 349 110 340 5 422 0.54 0.015 14856 0.341 _ |flow in concrete brow ditch
110 110 1 1of2
113 424 112 403 2 100 0.34 0.035 10077 0.231 Initial
112 403 111 357 5 366 0.3 0.035 67007 1.538 trap channel
111 357 110 340 5 305 0.31 0.015 65777 1.510 Brow Ditch
110 110 20F2
110 340 100 338 5 93 0.39 0.015 4648 0.107  |flow in concrete brow ditch
252635




POST HYDROLOGY ANALYSIS SPREADSHEET

Project #:_3599

Page: of
Date:
UPPER NODE LOWER NODE INPUT
# ELEV (FT) # ELEV (FT) CODE DISTANCE (FT) C n AREA (sf) | AREA (AC) COMMENTS
180 398 170 397.5 2 48 0.53 0.035 1993 0.046 _[Initial to BMP 1
170 396.3 160 385.4 4 295 0.011 0.000 Pipe
160.1 160 8 0.63 20045 0.460  [additional rear area
160 385.4 150 367 4 326 0.011 0.000 pipe to bmp
150.1 150 8 0.77 23506 0.540 |addl area to bmp
150 367 140 365.5 5 17 0.35 0.035 1916 0.044 trap chan over bmp
140 364 130 361 5 447 0.41 0.015 6397 0.147 _ [brow ditch
130 130 1 0.000 1of 2
136 432 135 410.5 2 100 0.30 0.035 3707 0.085 _[initial past bmp 2
135 409 134 401 4 237 0.011 0.000 pipe and bor ditch flow
134.1 134 8 0.30 30931 0.710 _ |addl rear area
134 401 133 374 4 438 0.011 0.000 pipe from rear ditechs
133 374 132 367 4 75 0.015 0.000  [brow ditch flow
132 367 131 363 4 58 0.015 0.000 brow ditch flow
131.1 131 8 0.30 2258 0.052  [additional
131 363 130 361 5 19 0.035 0.000 sheet flow
130 130 1 0.000 [20f2
130 361 120 349.5 5 531 0.41 0.015 17535 0.403 brow ditch
120 120 1 0.000 [10of2
125 382.48 124 381 2 74 0.90 0.015 2993 0.069 initial to bmp 2
124.1 124 8 0.90 11587 0.266 _ [roof area
124 381 123 378.5 5 93 0.38 0.035 3247 0.075 trap chan
123 374 122 362 4 85 0.011 0.000 [pipe flow out
122 362 121 359.5 5 110 0.43 0.015 2771 0.064 trap chan
121 359.5 120 349.5 5 23 0.015 0.000 [trap chan
120 120 1 0.000 20f2
120 349.5 110 340 5 422 0.40 0.015 14856 0.341  [trap chan
110 110 10 0.000 Memory Bank 1 (BMP 1, 2, and self mit)
117 379.5 116 378.4 2 53 0.89 0.015 972 0.022 _[Initial to BMP 3
116 378.4 115 369.4 6 213 0.82 0.015 11312 0.260 Street Flow
115.1 115 8 0.83 16320 0.375  |Addl area
115 362.5 114 361.5 5 23 0.37 0.035 3375 0.077 trap chan across bmp
114 358 113 352 5 253 0.43 0.015 3802 0.087  [brow ditch
113 113 1 0.000 1of 2
113.4 374.5 113.3 373.5 2 31 0.47 0.015 512 0.012 _[Initial to BMP 4
113.3 373.5 113.2 367.4 6 136 0.87 0.015 4730 0.109 Street Flow
113.2 359.5 113.1 358.5 5 50 0.41 0.035 437 0.010 trap chan across bmp
113.1 355 113 352 5 23 0.035 0.000 overland channel
113 113 1 0.000 [20f2
113 352 112 349 5 108 0.41 0.015 2738 0.063 brow ditch
112 112 1 0.000 [10of2
112.5 370.5 112.4 368.5 2 60 0.81 0.015 1507 0.035 initial to bmp 6
112.4 368.5 112.3 355.95 6 279 0.86 0.015 10902 0.250  [street flow
112.3 354.95 112.2 354.5 4 43 0.011 0.000 pipe to bmp
112.2 354.5 112.1 353.5 5 47 0.35 0.035 865 0.020 trap chan across bmp 6
112.1 351.5 112 349 5 37 0.035 0.000 sheet flow
112 112 1 0.000 [20f2
112 349 111 346.5 5 87 0.41 0.015 3980 0.091 brow ditch
111 111 1 0.000 [10of2
111.6 391.5 111.5 391 2 50 0.30 0.035 291 0.007 initial to bmp 5
111.5 391 111.4 378.51 5 264 0.45 0.035 2175 0.050 [trap chan
111.41 111.4 8 0.90 18417 0.423 roof area
111.4 378.51 111.3 378.5 5 82 0.58 0.035 909 0.021 trap chan across bmp
111.3 374 111.2 371.5 4 18 0.011 0.000 pipe
111.21 111.2 8 0.40 5906 0.136  |Addl area
111.2 371.5 111.1 350 4 148 0.011 0.000 pipe
111.1 350 111 346.5 5 22 0.035 0.000 [sheet flow
111 111 1 0.000 20f2
111 346.5 110 340 5 15 0.035 0.000 [trap chan
110 110 11 0.000 memory bank add
110 340 100 338 5 93 0.39 0.015 4647 0.107 Trap Chan
100 100 1 0.000 [10of2
100.4 378 100.3 367.5 2 50 0.57 0.015 1306 0.030 Initial to mod wet
100.3 367.5 100.2 357.25 6 60 0.62 0.015 1335 0.031 [street flow
100.2 353.5 100.1 351.33 4 90 0.011 0.000 pipe
100.11 100.1 8 0.81 11384 0.261  [addl
100.1 351.33 100.07 349 5 26 0.000 trap chan to mod wetland
100.09 100.07 8 0.32 413 0.009  [addl
100.08 100.07 8 0.90 658 0.015 addl
100.07 345 100 338 4 93 0.011 0.000  [pipe
100 100 1 0.000 20f2
252635
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1452

KENSHO HOUSING - PRE-PROJECT HYDROLOGY ANALYSIS
Analysis prepared by:

PLSA ENGINEERING

FILE NAME: KENPRE.DAT
TIME/DATE OF STUDY: 17:35 08/04/2022

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.200

SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = ©.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT) SIDE / SIDE/ WAY  (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 150.00 TO NODE 140.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):



USER-SPECIFIED RUNOFF COEFFICIENT = .4700

S.C.S. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 432.00
DOWNSTREAM ELEVATION(FEET) = 412.00
ELEVATION DIFFERENCE(FEET) = 20.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.264

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.156

SUBAREA RUNOFF(CFS) = 0.20

TOTAL AREA(ACRES) = ©0.05 TOTAL RUNOFF(CFS) = 0.20

>k 3k 5k 5k 3k >k >k 5k ok ok 5k >k %k 5k ok 5k 5k %k >k 5k ok 5k >k >k 5k 5k ok 5k >k %k 5k 5k 5k >k >k >k 5k 5k k >k %k >k 5k ok 5k >k %k 5k 5k 5k >k >k >k 5k 5k 5k >k >k >k 5k 5k >k >k %k %k 5k 5k %k %k %k >k 5k >k %k k k

FLOW PROCESS FROM NODE 140.00 TO NODE 130.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 412.00 DOWNSTREAM(FEET) = 362.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 332.00 CHANNEL SLOPE = 0.1506
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 20.000

MANNING'S FACTOR = ©.035  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.299
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3200

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.14

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.13

AVERAGE FLOW DEPTH(FEET) = ©.05 TRAVEL TIME(MIN.) = 2.59

Tc(MIN.) =  7.86

SUBAREA AREA(ACRES) = .89 SUBAREA RUNOFF(CFS) =  1.80
AREA-AVERAGE RUNOFF COEFFICIENT = ©.328

TOTAL AREA(ACRES) = 0.9 PEAK FLOW RATE(CFS) = 1.96
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.07 FLOW VELOCITY(FEET/SEC.) = 2.63

LONGEST FLOWPATH FROM NODE  150.00 TO NODE  130.00 = 432.00 FEET.
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FLOW PROCESS FROM NODE 130.00 TO NODE 120.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 362.00 DOWNSTREAM(FEET) = 349.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 531.00 CHANNEL SLOPE = 0.0245
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.000

MANNING'S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.434
*USER SPECIFIED(SUBAREA):



USER-SPECIFIED RUNOFF COEFFICIENT = .4100

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.41

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  4.38

AVERAGE FLOW DEPTH(FEET) = ©.16 TRAVEL TIME(MIN.) = 2.02

Tc(MIN.) =  9.88

SUBAREA AREA(ACRES) = .40 SUBAREA RUNOFF(CFS) =  ©.90
AREA-AVERAGE RUNOFF COEFFICIENT = ©.353

TOTAL AREA(ACRES) = 1.3 PEAK FLOW RATE(CFS) = 2.59
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.17 FLOW VELOCITY(FEET/SEC.) = 4.48

LONGEST FLOWPATH FROM NODE  150.00 TO NODE  120.00 = 963.00 FEET.
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FLOW PROCESS FROM NODE 120.00 TO NODE 120.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 9.88
RAINFALL INTENSITY(INCH/HR) = 5.43

TOTAL STREAM AREA(ACRES) = 1.35

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.59
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FLOW PROCESS FROM NODE 122.00 TO NODE 121.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3900

S.C.S. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 426.00
DOWNSTREAM ELEVATION(FEET) = 406.00
ELEVATION DIFFERENCE(FEET) = 20.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.932

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 1@.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.551

SUBAREA RUNOFF(CFS) = 0.34

TOTAL AREA(ACRES) = ©.12  TOTAL RUNOFF(CFS) = 0.34
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FLOW PROCESS FROM NODE 121.00 TO NODE 120.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<



ELEVATION DATA: UPSTREAM(FEET) =  406.00 DOWNSTREAM(FEET) =  349.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 287.00 CHANNEL SLOPE = ©.1986
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 20.000
MANNING'S FACTOR = ©.035 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.274
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .6200
S.C.S. CURVE NUMBER (AMC II) = ©
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.52
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.42
AVERAGE FLOW DEPTH(FEET) = ©.06 TRAVEL TIME(MIN.) = 1.97
Tc(MIN.) =  7.91
SUBAREA AREA(ACRES) = 9.61 SUBAREA RUNOFF(CFS) =  2.36
AREA-AVERAGE RUNOFF COEFFICIENT = ©.583
TOTAL AREA(ACRES) = 0.7 PEAK FLOW RATE(CFS) = 2.65
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.07 FLOW VELOCITY(FEET/SEC.) = 3.14
LONGEST FLOWPATH FROM NODE  122.00 TO NODE  120.00 = 387.00 FEET.
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FLOW PROCESS FROM NODE 120.00 TO NODE 120.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) =  7.91

RAINFALL INTENSITY(INCH/HR) = 6.27

TOTAL STREAM AREA(ACRES) = 9.72

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.65

*%* CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 2.59 9.88 5.434 1.35
2 2.65 7.91 6.274 9.72

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 4.72 7.91 6.274
2 4.88 9.88 5.434

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 4.88 Tc(MIN.) =  9.88



TOTAL AREA(ACRES) = 2.1
LONGEST FLOWPATH FROM NODE 150.00 TO NODE 120.00 = 963.00 FEET.
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FLOW PROCESS FROM NODE 120.00 TO NODE 110.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 349.00 DOWNSTREAM(FEET) = 340.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 422.00 CHANNEL SLOPE = ©0.0213
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.000

MANNING'S FACTOR = ©.015  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.018
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .5400

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.34

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.41

AVERAGE FLOW DEPTH(FEET) = ©.28 TRAVEL TIME(MIN.) = 1.30

Tc(MIN.) = 11.18

SUBAREA AREA(ACRES) = 9.34 SUBAREA RUNOFF(CFS) =  ©.92
AREA-AVERAGE RUNOFF COEFFICIENT = ©.448

TOTAL AREA(ACRES) = 2.4 PEAK FLOW RATE(CFS) = 5.43
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.28 FLOW VELOCITY(FEET/SEC.) = 5.50

LONGEST FLOWPATH FROM NODE  150.00 TO NODE  110.00 =  1385.00 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NODE 110.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 11.18
RAINFALL INTENSITY(INCH/HR) = 5.02

TOTAL STREAM AREA(ACRES) = 2.41

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.43
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FLOW PROCESS FROM NODE 113.00 TO NODE 112.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3400
S.C.S. CURVE NUMBER (AMC II) = @

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00



UPSTREAM ELEVATION(FEET) = 424.00

DOWNSTREAM ELEVATION(FEET) 403.00

ELEVATION DIFFERENCE(FEET) 21.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.350

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.226

SUBAREA RUNOFF(CFS) = 0.57

TOTAL AREA(ACRES) = ©.23  TOTAL RUNOFF(CFS) = 0.57
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FLOW PROCESS FROM NODE 112.00 TO NODE 111.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 403.00 DOWNSTREAM(FEET) = 357.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 366.00  CHANNEL SLOPE = ©0.1257
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 20.000

MANNING'S FACTOR = ©.035  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.798
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.93

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.36

AVERAGE FLOW DEPTH(FEET) = .07 TRAVEL TIME(MIN.) = 2.58

Tc(MIN.) =  8.93

SUBAREA AREA(ACRES) = 1.54 SUBAREA RUNOFF(CFS) =  2.68
AREA-AVERAGE RUNOFF COEFFICIENT = ©.305

TOTAL AREA(ACRES) = 1.8 PEAK FLOW RATE(CFS) = 3.13
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.09 FLOW VELOCITY(FEET/SEC.) = 2.79

LONGEST FLOWPATH FROM NODE  113.00 TO NODE  111.00 = 466.00 FEET.
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FLOW PROCESS FROM NODE 111.00 TO NODE 110.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 357.00 DOWNSTREAM(FEET) = 340.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 305.00  CHANNEL SLOPE = ©0.0557
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.000

MANNING'S FACTOR = ©.015  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.515

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3100

S.C.S. CURVE NUMBER (AMC II) = @

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.42



TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 7.05

AVERAGE FLOW DEPTH(FEET) = ©.19 TRAVEL TIME(MIN.) = 0.72

Tc(MIN.) = 9.66

SUBAREA AREA(ACRES) = 1.51 SUBAREA RUNOFF(CFS) =  2.58
AREA-AVERAGE RUNOFF COEFFICIENT = ©.307

TOTAL AREA(ACRES) = 3.3 PEAK FLOW RATE(CFS) = 5.56
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.21 FLOW VELOCITY(FEET/SEC.) = 7.71

LONGEST FLOWPATH FROM NODE  113.00 TO NODE  110.00 = 771.00 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NODE 110.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 9.66
RAINFALL INTENSITY(INCH/HR) = 5.51

TOTAL STREAM AREA(ACRES) = 3.28

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.56

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 5.43  11.18 5.018 2.41
2 5.56 9.66 5.515 3.28

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 10.50 9.66 5.515
2 10.49  11.18 5.018

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 10.50 Tc(MIN.) = 9.66
TOTAL AREA(ACRES) = 5.7
LONGEST FLOWPATH FROM NODE 150.00 TO NODE 110.00 = 1385.00 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NODE 100.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<



ELEVATION DATA: UPSTREAM(FEET) =  340.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) =  93.00 CHANNEL SLOPE
CHANNEL BASE(FEET) =  3.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = ©.015 MAXIMUM DEPTH(FEET) = 3.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.433

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3900
S.C.S. CURVE NUMBER (AMC II) = ©
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.61
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 6.83
AVERAGE FLOW DEPTH(FEET) = ©.41 TRAVEL TIME(MIN.) 9.23
Tc(MIN.) =  9.88
SUBAREA AREA(ACRES) = 9.11 SUBAREA RUNOFF(CFS) =  ©.23
AREA-AVERAGE RUNOFF COEFFICIENT = ©.368
TOTAL AREA(ACRES) = 5.8 PEAK FLOW RATE(CFS) = 11.58

338.00
0.0215

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.43 FLOW VELOCITY(FEET/SEC.) = 6.98
LONGEST FLOWPATH FROM NODE 150.00 TO NODE 100.00 = 1478.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 5.8 TC(MIN.) = 9.88
PEAK FLOW RATE(CFS) = 11.58

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1452

KENSHO HOUSING - POST-PROJECT UNMITIGATED CONDITION HYDROLOGY ANALYSIS
Analysis prepared by:
PLSA ENGINEERING

FILE NAME: KENPOST.DAT
TIME/DATE OF STUDY: 18:22 10/04/2022

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) =  3.200

SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = ©.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT) SIDE / SIDE/ WAY  (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 180.00 TO NODE 170.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .5300



S.C.S. CURVE NUMBER (AMC II) = %]

INITIAL SUBAREA FLOW-LENGTH(FEET) = 48.00
UPSTREAM ELEVATION(FEET) = 398.00
DOWNSTREAM ELEVATION(FEET) = 397.50
ELEVATION DIFFERENCE(FEET) = 0.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.012
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.779
SUBAREA RUNOFF(CFS) = 0.17
TOTAL AREA(ACRES) = 0.05 TOTAL RUNOFF(CFS) = 0.17

>k 3k 5k 5k 3k >k >k 5k ok ok 5k >k %k 5k ok ok 5k %k >k 5k ok 5k >k >k 5k 5k ok >k >k >k 5k 5k 5k >k %k >k 5k ok ok >k >k >k 5k ok 5k >k >k 5k 5k 5k >k >k >k 5k 5k ok >k %k >k 5k 5k >k >k %k >k 5k 5k %k %k %k %k 5k >k %k k k

FLOW PROCESS FROM NODE 170.00 TO NODE 160.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 396.30 DOWNSTREAM(FEET) = 385.40
FLOW LENGTH(FEET) = 295.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 1.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.34

GIVEN PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.17

PIPE TRAVEL TIME(MIN.) = 1.13 Tc(MIN.) = 8.14

LONGEST FLOWPATH FROM NODE 180.00 TO NODE 160.00 = 343.00 FEET.
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FLOW PROCESS FROM NODE 160.10 TO NODE 160.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.155
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .6300

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.6209

SUBAREA AREA(ACRES) =  ©.46  SUBAREA RUNOFF(CFS) =  1.78
TOTAL AREA(ACRES) = 9.5 TOTAL RUNOFF(CFS) = 1.93
TC(MIN.) =  8.14
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FLOW PROCESS FROM NODE 160.00 TO NODE 150.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 385.40 DOWNSTREAM(FEET) = 367.00
FLOW LENGTH(FEET) = 326.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 9.66

ESTIMATED PIPE DIAMETER(INCH) 9.00 NUMBER OF PIPES = 1



PIPE-FLOW(CFS) = 1.93
PIPE TRAVEL TIME(MIN.) = 0.56 Tc(MIN.) = 8.71
LONGEST FLOWPATH FROM NODE 180.00 TO NODE 150.00 = 669.00 FEET.
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FLOW PROCESS FROM NODE 150.10 TO NODE 150.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.895
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .7700

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.6979

SUBAREA AREA(ACRES) =  ©.54  SUBAREA RUNOFF(CFS) =  2.45
TOTAL AREA(ACRES) = 1.0  TOTAL RUNOFF(CFS) = 4.30
TC(MIN.) =  8.71
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FLOW PROCESS FROM NODE 150.00 TO NODE 140.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 367.00 DOWNSTREAM(FEET) = 365.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 17.00  CHANNEL SLOPE = 0.0882
CHANNEL BASE(FEET) = 11.00 "Z" FACTOR = 0.000

MANNING'S FACTOR = 0.035  MAXIMUM DEPTH(FEET) = 1.50

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.856
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3500

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.35

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  3.12

AVERAGE FLOW DEPTH(FEET) = ©.13 TRAVEL TIME(MIN.) = ©.09

Tc(MIN.) =  8.80

SUBAREA AREA(ACRES) = .04 SUBAREA RUNOFF(CFS) =  ©.09
AREA-AVERAGE RUNOFF COEFFICIENT = ©.684

TOTAL AREA(ACRES) = 1.1 PEAK FLOW RATE(CFS) = 4.36
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.13 FLOW VELOCITY(FEET/SEC.) = 3.13

LONGEST FLOWPATH FROM NODE  180.00 TO NODE  140.00 = 686.00 FEET.
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FLOW PROCESS FROM NODE 140.00 TO NODE 130.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<



ELEVATION DATA: UPSTREAM(FEET) =  364.00 DOWNSTREAM(FEET) =  361.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 447.00 CHANNEL SLOPE = ©.0067
CHANNEL BASE(FEET) =  3.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = ©.015 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.094
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
S.C.S. CURVE NUMBER (AMC II) = ©
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.52
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.51
AVERAGE FLOW DEPTH(FEET) = ©.35 TRAVEL TIME(MIN.) = 2.12
Tc(MIN.) = 10.92
SUBAREA AREA(ACRES) = 9.15 SUBAREA RUNOFF(CFS) =  ©.31
AREA-AVERAGE RUNOFF COEFFICIENT = ©.651
TOTAL AREA(ACRES) = 1.2 PEAK FLOW RATE(CFS) = 4.36
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.34 FLOW VELOCITY(FEET/SEC.) = 3.48
LONGEST FLOWPATH FROM NODE  180.00 TO NODE  130.00 =  1133.00 FEET.
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FLOW PROCESS FROM NODE 130.00 TO NODE 130.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 10.92
RAINFALL INTENSITY(INCH/HR) = 5.09

TOTAL STREAM AREA(ACRES) = 1.24

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.36
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FLOW PROCESS FROM NODE 136.00 TO NODE 135.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = @

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 432.00
DOWNSTREAM ELEVATION(FEET) = 410.50
ELEVATION DIFFERENCE(FEET) = 21.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.684

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.991

SUBAREA RUNOFF(CFS) = 0.18

TOTAL AREA(ACRES) = 0.09 TOTAL RUNOFF(CFS) = 0.18
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FLOW PROCESS FROM NODE 135.00 TO NODE 134.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 409.00 DOWNSTREAM(FEET) = 401.00
FLOW LENGTH(FEET) = 237.00  MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 1.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.30

GIVEN PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.18

PIPE TRAVEL TIME(MIN.) = 0.92 Tc(MIN.) = 7.60

LONGEST FLOWPATH FROM NODE 136.00 TO NODE 134.00 = 337.00 FEET.
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FLOW PROCESS FROM NODE 134.10 TO NODE 134.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.434
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.3000

SUBAREA AREA(ACRES) =  ©.71  SUBAREA RUNOFF(CFS) =  1.37
TOTAL AREA(ACRES) = 9.8 TOTAL RUNOFF(CFS) = 1.53
TC(MIN.) =  7.60
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FLOW PROCESS FROM NODE 134.00 TO NODE 133.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 401.00 DOWNSTREAM(FEET) = 374.00
FLOW LENGTH(FEET) = 438.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 4.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.05

ESTIMATED PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.53

PIPE TRAVEL TIME(MIN.) = 0.81 Tc(MIN.) = 8.41

LONGEST FLOWPATH FROM NODE 136.00 TO NODE 133.00 = 775.00 FEET.
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FLOW PROCESS FROM NODE 133.00 TO NODE 132.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 374.00 DOWNSTREAM(FEET) = 367.00

FLOW LENGTH(FEET) = 75.00  MANNING'S N = 0.015

DEPTH OF FLOW IN 24.0 INCH PIPE IS 2.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.85

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.53

PIPE TRAVEL TIME(MIN.) = 0.16 Tc(MIN.) = 8.57

LONGEST FLOWPATH FROM NODE 136.00 TO NODE 132.00 = 850.00 FEET.
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FLOW PROCESS FROM NODE 132.00 TO NODE 131.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 367.00 DOWNSTREAM(FEET) = 363.00
FLOW LENGTH(FEET) = 58.00 MANNING'S N = ©0.015

DEPTH OF FLOW IN 24.0 INCH PIPE IS 2.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.06

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.53

PIPE TRAVEL TIME(MIN.) = ©0.14 Tc(MIN.) = 8.71

LONGEST FLOWPATH FROM NODE 136.00 TO NODE 131.00 = 908.00 FEET.
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FLOW PROCESS FROM NODE 131.10 TO NODE 131.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.896
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.3000

SUBAREA AREA(ACRES) =  ©.05 SUBAREA RUNOFF(CFS) = .09
TOTAL AREA(ACRES) = ©.8  TOTAL RUNOFF(CFS) = 1.53
TC(MIN.) =  8.71

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

sk s ok ok ok ok sk ok ok ok ok ok ok ok ok o ok ok sk ok ok sk ok ok ok sk ok ok ok ok s ok ok ok ok ok ok s ok ok sk ok ok ok sk ok ok ok ok s ok ok s ok ok ok ok sk ok ok sk ok ok ok ok ok ok ok
FLOW PROCESS FROM NODE 131.00 TO NODE 130.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 363.00 DOWNSTREAM(FEET) = 361.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 19.00  CHANNEL SLOPE = ©0.1053
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 20.000

MANNING'S FACTOR = ©.035  MAXIMUM DEPTH(FEET) = 2.00

CHANNEL FLOW THRU SUBAREA(CFS) = 1.53



FLOW VELOCITY(FEET/SEC.) = 2.36 FLOW DEPTH(FEET) = ©.09
TRAVEL TIME(MIN.) = ©.13 Tc(MIN.) =  8.84
LONGEST FLOWPATH FROM NODE  136.00 TO NODE  130.00 = 927.00 FEET.
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FLOW PROCESS FROM NODE 130.00 TO NODE 130.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) =  8.84

RAINFALL INTENSITY(INCH/HR) = 5.84

TOTAL STREAM AREA(ACRES) = .85

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.53

*%* CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 4.36  10.92 5.094 1.24
2 1.53 8.84 5.838 .85

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 5.07 8.84 5.838
2 5.70  10.92 5.094

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 5.70  Tc(MIN.) = 10.92
TOTAL AREA(ACRES) = 2.1
LONGEST FLOWPATH FROM NODE 180.00 TO NODE 130.00 = 1133.00 FEET.
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FLOW PROCESS FROM NODE 130.00 TO NODE 120.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 361.00 DOWNSTREAM(FEET) = 349.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 531.00  CHANNEL SLOPE = ©0.0217
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.500

MANNING'S FACTOR = ©.015  MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.667
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .4100



S.C.S. CURVE NUMBER (AMC II) = %]

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.09

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.57

AVERAGE FLOW DEPTH(FEET) = ©.29 TRAVEL TIME(MIN.) = 1.59

Tc(MIN.) = 12.51

SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF(CFS) =  ©.77
AREA-AVERAGE RUNOFF COEFFICIENT = ©.493

TOTAL AREA(ACRES) = 2.5 PEAK FLOW RATE(CFS) = 5.72
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.28 FLOW VELOCITY(FEET/SEC.) = 5.53

LONGEST FLOWPATH FROM NODE  180.00 TO NODE  120.00 =  1664.00 FEET.
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FLOW PROCESS FROM NODE 120.00 TO NODE 120.00 IS CODE 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 12.51
RAINFALL INTENSITY(INCH/HR) = 4.67

TOTAL STREAM AREA(ACRES) = 2.49

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.72
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FLOW PROCESS FROM NODE 125.00 TO NODE 124.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9000

S.C.S. CURVE NUMBER (AMC II) = %]

INITIAL SUBAREA FLOW-LENGTH(FEET) = 74.00
UPSTREAM ELEVATION(FEET) = 382.48
DOWNSTREAM ELEVATION(FEET) = 381.00
ELEVATION DIFFERENCE(FEET) = 1.48

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.458
100 YEAR RAINFALL INTENSITY(INCH/HOUR) 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.52
TOTAL AREA(ACRES) = ©0.07 TOTAL RUNOFF(CFS) = 0.52
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FLOW PROCESS FROM NODE 124.10 TO NODE 124.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.



*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9000

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.9000

SUBAREA AREA(ACRES) =  ©.27  SUBAREA RUNOFF(CFS) =  2.02
TOTAL AREA(ACRES) = ©.3  TOTAL RUNOFF(CFS) = 2.54
TC(MIN.) = 2.46
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FLOW PROCESS FROM NODE 124.00 TO NODE 123.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  381.00 DOWNSTREAM(FEET) =  378.50
CHANNEL LENGTH THRU SUBAREA(FEET) =  93.80 CHANNEL SLOPE = ©.0269
CHANNEL BASE(FEET) = 13.00 "Z" FACTOR = 4.000
MANNING'S FACTOR = ©.035 MAXIMUM DEPTH(FEET) = 4.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3800
S.C.S. CURVE NUMBER (AMC II) = ©
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.66
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.66
AVERAGE FLOW DEPTH(FEET) = ©.12 TRAVEL TIME(MIN.) = 0.94
Tc(MIN.) =  3.39
SUBAREA AREA(ACRES) = .08 SUBAREA RUNOFF(CFS) =  ©.24
AREA-AVERAGE RUNOFF COEFFICIENT = ©.805
TOTAL AREA(ACRES) = 0.4 PEAK FLOW RATE(CFS) = 2.78
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.12 FLOW VELOCITY(FEET/SEC.) = 1.65
LONGEST FLOWPATH FROM NODE  125.00 TO NODE  123.00 = 167.00 FEET.
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FLOW PROCESS FROM NODE 123.00 TO NODE 122.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 374.00 DOWNSTREAM(FEET) = 362.00
FLOW LENGTH(FEET) = 85.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 14.91

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.78
PIPE TRAVEL TIME(MIN.) = ©0.10 Tc(MIN.) = 3.49

LONGEST FLOWPATH FROM NODE 125.00 TO NODE 122.00 = 252.00 FEET.
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FLOW PROCESS FROM NODE 122.00 TO NODE 121.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 362.00 DOWNSTREAM(FEET) = 359.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 110.00  CHANNEL SLOPE = 0.0227
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.500

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .4300

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.90

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  4.45

AVERAGE FLOW DEPTH(FEET) = ©.19 TRAVEL TIME(MIN.) = 0.41

Tc(MIN.) =  3.90

SUBAREA AREA(ACRES) = .06 SUBAREA RUNOFF(CFS) =  ©.23
AREA-AVERAGE RUNOFF COEFFICIENT = ©.754

TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE(CFS) = 3.01
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.19 FLOW VELOCITY(FEET/SEC.) = 4.47

LONGEST FLOWPATH FROM NODE  125.00 TO NODE  121.00 = 362.00 FEET.

sk s ok ok ok ok sk ok ok ok ok o ok ok s ok o ok ok s ok ok sk ok ok ok sk ok ok sk ok s ok ok s ok ok ok ok ok ok sk ok sk ok ok sk ok ok ok ok ok ok s ok ok ok ok sk ok ok sk ok ok ok ok ok k ok ok
FLOW PROCESS FROM NODE 121.00 TO NODE 120.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  359.50 DOWNSTREAM(FEET) =  349.50
CHANNEL LENGTH THRU SUBAREA(FEET) =  23.00 CHANNEL SLOPE = ©.4348
CHANNEL BASE(FEET) =  3.00 "Z" FACTOR = 2.500

MANNING'S FACTOR = ©.015 MAXIMUM DEPTH(FEET) = 4.00

CHANNEL FLOW THRU SUBAREA(CFS) = 3.01

FLOW VELOCITY(FEET/SEC.) = 11.61 FLOW DEPTH(FEET) = .08

TRAVEL TIME(MIN.) = ©.83 Tc(MIN.) =  3.93

LONGEST FLOWPATH FROM NODE  125.00 TO NODE  120.00 = 385.00 FEET.
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FLOW PROCESS FROM NODE 120.00 TO NODE 120.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:



TIME OF CONCENTRATION(MIN.) =  3.93

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 0.47

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.01

*%* CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 5.72  12.51 4.667 2.49
2 3.01 3.93 8.431 0.47

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 6.18 3.93 8.431
2 7.39  12.51 4.667

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 7.39 Tc(MIN.) = 12.51
TOTAL AREA(ACRES) = 3.0
LONGEST FLOWPATH FROM NODE 180.00 TO NODE 120.00 = 1664.00 FEET.
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FLOW PROCESS FROM NODE 120.00 TO NODE 110.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 349.50 DOWNSTREAM(FEET) = 340.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 422.00 CHANNEL SLOPE = 0.0225
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.500

MANNING'S FACTOR = ©.015  MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.408
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .4000

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.69

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.07

AVERAGE FLOW DEPTH(FEET) = ©.33 TRAVEL TIME(MIN.) = 1.16

Tc(MIN.) = 13.67

SUBAREA AREA(ACRES) = 9.34 SUBAREA RUNOFF(CFS) =  ©.60
AREA-AVERAGE RUNOFF COEFFICIENT = ©.521

TOTAL AREA(ACRES) = 3.3 PEAK FLOW RATE(CFS) = 7.58

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©0.33 FLOW VELOCITY(FEET/SEC.) = 6.11
LONGEST FLOWPATH FROM NODE 180.00 TO NODE 110.00 = 2086.00 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NODE 110.00 IS CODE = 10

sk s ok ok ok ok sk ok ok ok ok o ok ok ok o ok ok s ok ok sk ok ok ok ok sk ok ok sk ok ok ok ok ke ok ok ok ok s ok ok sk ok ok ok sk ok ok sk ok sk ok ok ok ok ok ok sk ok ok sk ok ok ok ok koK ok
FLOW PROCESS FROM NODE 117.00 TO NODE 116.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8900

S.C.S. CURVE NUMBER (AMC II) = @

INITIAL SUBAREA FLOW-LENGTH(FEET) = 53.00
UPSTREAM ELEVATION(FEET) = 379.50
DOWNSTREAM ELEVATION(FEET) = 378.40
ELEVATION DIFFERENCE(FEET) = 1.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.157

100 YEAR RAINFALL INTENSITY(INCH/HOUR) 8.431

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.17

TOTAL AREA(ACRES) = ©.02  TOTAL RUNOFF(CFS) = 0.17
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FLOW PROCESS FROM NODE 116.00 TO NODE 115.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 378.40 DOWNSTREAM ELEVATION(FEET) = 369.40
STREET LENGTH(FEET) = 213.00  CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.00
INSIDE STREET CROSSFALL(DECIMAL) = ©.001

OUTSIDE STREET CROSSFALL(DECIMAL) = ©.001
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL(DECIMAL) = ©.005
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = ©0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.06
***STREET FLOW SPLITS OVER STREET-CROWN***
FULL DEPTH(FEET) = 0.18 FLOOD WIDTH(FEET) = 30.00
FULL HALF-STREET VELOCITY(FEET/SEC.) = 1.48
SPLIT DEPTH(FEET) = 0.16 SPLIT FLOOD WIDTH(FEET) = 2.34
SPLIT FLOW(CFS) = ©.19  SPLIT VELOCITY(FEET/SEC.) = 1.36



STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.18

HALFSTREET FLOOD WIDTH(FEET) = 30.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.48
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.27
STREET FLOW TRAVEL TIME(MIN.) = 2.41  Tc(MIN.) = 4.56
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8200
S.C.S. CURVE NUMBER (AMC II) = @
AREA-AVERAGE RUNOFF COEFFICIENT = 0.825
SUBAREA AREA(ACRES) = 0.26 SUBAREA RUNOFF(CFS) = 1.80
TOTAL AREA(ACRES) = 0.3 PEAK FLOW RATE(CFS) = 1.96

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.19 HALFSTREET FLOOD WIDTH(FEET) = 30.00

FLOW VELOCITY(FEET/SEC.) = 1.52 DEPTH*VELOCITY(FT*FT/SEC.) = 0.28
LONGEST FLOWPATH FROM NODE 117.00 TO NODE 115.00 = 266.00 FEET.
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FLOW PROCESS FROM NODE 115.10 TO NODE 115.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .8300

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = 0.8281

SUBAREA AREA(ACRES) =  ©.38  SUBAREA RUNOFF(CFS) =  2.62
TOTAL AREA(ACRES) = ©.7 TOTAL RUNOFF(CFS) = 4.59
TC(MIN.) =  4.56
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FLOW PROCESS FROM NODE 115.00 TO NODE 114.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 362.50 DOWNSTREAM(FEET) = 361.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 23.00  CHANNEL SLOPE = 0.0435
CHANNEL BASE(FEET) = 9.00 "Z" FACTOR = ©0.000
MANNING'S FACTOR = ©.035  MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3700
S.C.S. CURVE NUMBER (AMC II) = @



TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.71

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.81

AVERAGE FLOW DEPTH(FEET) = ©.19 TRAVEL TIME(MIN.) = .14

Tc(MIN.) =  4.70

SUBAREA AREA(ACRES) = .08 SUBAREA RUNOFF(CFS) =  ©.24
AREA-AVERAGE RUNOFF COEFFICIENT = ©.780

TOTAL AREA(ACRES) = 0.7 PEAK FLOW RATE(CFS) = 4.83
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.19 FLOW VELOCITY(FEET/SEC.) = 2.85

LONGEST FLOWPATH FROM NODE  117.00 TO NODE  114.00 = 289.00 FEET.
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FLOW PROCESS FROM NODE 114.00 TO NODE 113.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 358.00 DOWNSTREAM(FEET) = 352.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 253.00  CHANNEL SLOPE = 0.0237
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.500

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.943
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .4300

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.98

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.37

AVERAGE FLOW DEPTH(FEET) = ©.25 TRAVEL TIME(MIN.) = .78

Tc(MIN.) =  5.48

SUBAREA AREA(ACRES) = .09 SUBAREA RUNOFF(CFS) =  ©.30
AREA-AVERAGE RUNOFF COEFFICIENT = ©.743

TOTAL AREA(ACRES) = 0.8 PEAK FLOW RATE(CFS) = 4.84
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.25 FLOW VELOCITY(FEET/SEC.) = 5.37

LONGEST FLOWPATH FROM NODE  117.00 TO NODE  113.00 = 542.00 FEET.
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FLOW PROCESS FROM NODE 113.00 TO NODE 113.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) 5.48

RAINFALL INTENSITY(INCH/HR) 7.94

TOTAL STREAM AREA(ACRES) = 0.82

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.84
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FLOW PROCESS FROM NODE 113.40 TO NODE 113.30 IS CODE = 21

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .4700

S.C.S. CURVE NUMBER (AMC II) = @

INITIAL SUBAREA FLOW-LENGTH(FEET) = 31.00
UPSTREAM ELEVATION(FEET) = 374.50
DOWNSTREAM ELEVATION(FEET) = 373.50
ELEVATION DIFFERENCE(FEET) = 1.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.273

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.05

TOTAL AREA(ACRES) = 0.01 TOTAL RUNOFF(CFS) = 0.05
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FLOW PROCESS FROM NODE 113.30 TO NODE 113.30 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 6.39 RAIN INTENSITY(INCH/HOUR) = 7.20
TOTAL AREA(ACRES) = ©.01  TOTAL RUNOFF(CFS) = 0.10
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FLOW PROCESS FROM NODE 113.30 TO NODE 113.20 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 373.50 DOWNSTREAM ELEVATION(FEET) = 367.40
STREET LENGTH(FEET) = 136.00  CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 1.00
INSIDE STREET CROSSFALL(DECIMAL) = ©.025
OUTSIDE STREET CROSSFALL(DECIMAL) = ©.025

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.42
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = ©0.16

HALFSTREET FLOOD WIDTH(FEET) = 1.50

AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.99

PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.62



STREET FLOW TRAVEL TIME(MIN.) = ©.57 Tc(MIN.) = 6.96
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.812

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .8700

S.C.S. CURVE NUMBER (AMC II) = @

AREA-AVERAGE RUNOFF COEFFICIENT = ©.906

SUBAREA AREA(ACRES) = 0.11 SUBAREA RUNOFF(CFS) = 0.65

TOTAL AREA(ACRES) = 0.1 PEAK FLOW RATE(CFS) = 0.74
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.19  HALFSTREET FLOOD WIDTH(FEET) = 2.75

FLOW VELOCITY(FEET/SEC.) = 3.57  DEPTH*VELOCITY(FT*FT/SEC.) = 0.67
LONGEST FLOWPATH FROM NODE 113.40 TO NODE 113.20 = 167.00 FEET.
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FLOW PROCESS FROM NODE 113.20 TO NODE 113.10 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 359.50 DOWNSTREAM(FEET) = 358.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 50.00  CHANNEL SLOPE = ©0.0200
CHANNEL BASE(FEET) = 7.00 "Z" FACTOR = 0.000

MANNING'S FACTOR = 0.035  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.411
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .4100

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.75

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.21

AVERAGE FLOW DEPTH(FEET) = ©.09 TRAVEL TIME(MIN.) = ©.69

Tc(MIN.) =  7.65

SUBAREA AREA(ACRES) = 0.01 SUBAREA RUNOFF(CFS) = 0.3
AREA-AVERAGE RUNOFF COEFFICIENT = ©.868

TOTAL AREA(ACRES) = 0.1 PEAK FLOW RATE(CFS) = 0.74
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.09 FLOW VELOCITY(FEET/SEC.) = 1.19

LONGEST FLOWPATH FROM NODE  113.40 TO NODE  113.10 = 217.00 FEET.
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FLOW PROCESS FROM NODE 113.10 TO NODE 113.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 355.00 DOWNSTREAM(FEET) = 352.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 23.00  CHANNEL SLOPE = ©.1304
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 20.000

MANNING'S FACTOR = 0.035  MAXIMUM DEPTH(FEET) = 2.00



CHANNEL FLOW THRU SUBAREA(CFS) = 0.74

FLOW VELOCITY(FEET/SEC.) = 2.87 FLOW DEPTH(FEET) = ©.06
TRAVEL TIME(MIN.) = ©.19 Tc(MIN.) =  7.83
LONGEST FLOWPATH FROM NODE  113.40 TO NODE  113.00 = 240.00 FEET.
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FLOW PROCESS FROM NODE 113.00 TO NODE 113.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) =  7.83

RAINFALL INTENSITY(INCH/HR) = 6.31

TOTAL STREAM AREA(ACRES) = 9.13

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.74

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 4.84 5.48 7.943 .82
2 0.74 7.83 6.312 9.13

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 5.36 5.48 7.943
2 4.59 7.83 6.312

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 5.36 Tc(MIN.) =  5.48
TOTAL AREA(ACRES) = 1.0
LONGEST FLOWPATH FROM NODE  117.00 TO NODE  113.00 = 542.00 FEET.
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FLOW PROCESS FROM NODE 113.00 TO NODE 112.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 352.00 DOWNSTREAM(FEET) = 349.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 108.00  CHANNEL SLOPE = 0.0278
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.500

MANNING'S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.670
*USER SPECIFIED(SUBAREA):



USER-SPECIFIED RUNOFF COEFFICIENT = .4100

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.46

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.90

AVERAGE FLOW DEPTH(FEET) = ©.25 TRAVEL TIME(MIN.) = .31

Tc(MIN.) =  5.79

SUBAREA AREA(ACRES) = 0.06 SUBAREA RUNOFF(CFS) =  ©.20
AREA-AVERAGE RUNOFF COEFFICIENT = ©.738

TOTAL AREA(ACRES) = 1.0 PEAK FLOW RATE(CFS) = 5.74
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.26 FLOW VELOCITY(FEET/SEC.) = 5.99

LONGEST FLOWPATH FROM NODE  117.00 TO NODE  112.00 = 650.00 FEET.

>k 3k 5k 5k 3k >k >k 5k ok ok 5k >k %k 5k ok 5k %k %k >k 5k ok 5k >k >k 5k 5k ok 5k >k >k 5k 5k 5k >k >k >k 5k ok 5k >k >k >k 5k ok 5k >k %k 5k 5k 5k >k >k >k 5k 5k 5k >k %k >k 5k 5k >k >k %k %k 5k 5k >k %k %k 5k 5k >k %k k k

FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 5.79
RAINFALL INTENSITY(INCH/HR) = 7.67

TOTAL STREAM AREA(ACRES) = 1.01

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.74
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FLOW PROCESS FROM NODE 112.50 TO NODE 112.40 IS CODE = 21

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8100

S.C.S. CURVE NUMBER (AMC II) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00
UPSTREAM ELEVATION(FEET) = 370.50
DOWNSTREAM ELEVATION(FEET) = 368.50
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.707

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.24
TOTAL AREA(ACRES) = ©.04  TOTAL RUNOFF(CFS) = 0.24
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FLOW PROCESS FROM NODE 112.40 TO NODE 112.30 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STANDARD CURB SECTION USED)<<<<<



UPSTREAM ELEVATION(FEET) = 368.50 DOWNSTREAM ELEVATION(FEET) = 355.95
STREET LENGTH(FEET) = 279.00  CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 1.00
INSIDE STREET CROSSFALL(DECIMAL) = ©.025
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.025

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.15
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.22

HALFSTREET FLOOD WIDTH(FEET) = 3.98
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.69
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.80
STREET FLOW TRAVEL TIME(MIN.) = 1.26  Tc(MIN.) = 3.97
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8600
S.C.S. CURVE NUMBER (AMC II) = @
AREA-AVERAGE RUNOFF COEFFICIENT = ©0.854
SUBAREA AREA(ACRES) = 0.25 SUBAREA RUNOFF(CFS) = 1.81
TOTAL AREA(ACRES) = 0.3 PEAK FLOW RATE(CFS) = 2.05
END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = ©.26  HALFSTREET FLOOD WIDTH(FEET) = 5.61
FLOW VELOCITY(FEET/SEC.) = 4.06  DEPTH*VELOCITY(FT*FT/SEC.) = 1.05
LONGEST FLOWPATH FROM NODE 112.50 TO NODE 112.30 = 339.00 FEET.
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FLOW PROCESS FROM NODE 112.30 TO NODE 112.20 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 354.95 DOWNSTREAM(FEET) = 354.50
FLOW LENGTH(FEET) = 43.00 MANNING'S N = 0.011

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.45

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.05

PIPE TRAVEL TIME(MIN.) = 0.07 Tc(MIN.) = 4.04

LONGEST FLOWPATH FROM NODE 112.50 TO NODE 112.20 = 382.00 FEET.
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FLOW PROCESS FROM NODE 112.20 TO NODE 112.10 IS CODE = 51



>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  354.50 DOWNSTREAM(FEET) =  353.50
CHANNEL LENGTH THRU SUBAREA(FEET) =  47.80 CHANNEL SLOPE = ©.0213
CHANNEL BASE(FEET) = 11.00 "Z" FACTOR = ©.000
MANNING'S FACTOR = ©.035 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3500
S.C.S. CURVE NUMBER (AMC II) = ©
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.08
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.51
AVERAGE FLOW DEPTH(FEET) = ©.12 TRAVEL TIME(MIN.) = 0.52
Tc(MIN.) =  4.55
SUBAREA AREA(ACRES) = 9.02 SUBAREA RUNOFF(CFS) =  ©.06
AREA-AVERAGE RUNOFF COEFFICIENT = ©.821
TOTAL AREA(ACRES) = 0.3 PEAK FLOW RATE(CFS) = 2.11
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.12 FLOW VELOCITY(FEET/SEC.) = 1.54
LONGEST FLOWPATH FROM NODE  112.50 TO NODE  112.10 = 429.00 FEET.
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FLOW PROCESS FROM NODE 112.10 TO NODE 112.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  351.50 DOWNSTREAM(FEET) =  349.00
CHANNEL LENGTH THRU SUBAREA(FEET) =  37.00 CHANNEL SLOPE = 0.0676
CHANNEL BASE(FEET) =  3.00 "Z" FACTOR = 2.500

MANNING'S FACTOR = ©.015 MAXIMUM DEPTH(FEET) = 4.00

CHANNEL FLOW THRU SUBAREA(CFS) = 2.11

FLOW VELOCITY(FEET/SEC.) = 5.77 FLOW DEPTH(FEET) = .11

TRAVEL TIME(MIN.) = .11 Tc(MIN.) =  4.66

LONGEST FLOWPATH FROM NODE  112.50 TO NODE  112.00 = 466.00 FEET.
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FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 4.66

RAINFALL INTENSITY(INCH/HR) = 8.43



TOTAL STREAM AREA(ACRES) = 0.31

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.11

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 5.74 5.79 7.670 1.01
2 2.11 4.66 8.431 9.31

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 7.33 4.66 8.431
2 7.66 5.79 7.670

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 7.66 Tc(MIN.) =  5.79
TOTAL AREA(ACRES) = 1.3
LONGEST FLOWPATH FROM NODE  117.00 TO NODE  112.00 = 650.00 FEET.
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FLOW PROCESS FROM NODE 112.00 TO NODE 111.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 349.00 DOWNSTREAM(FEET) = 346.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 87.00  CHANNEL SLOPE = ©0.0287
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.500

MANNING'S FACTOR = ©.015  MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.490
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .4100

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.80

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.67

AVERAGE FLOW DEPTH(FEET) = ©.31 TRAVEL TIME(MIN.) = 0.22

Tc(MIN.) =  6.01

SUBAREA AREA(ACRES) = .09 SUBAREA RUNOFF(CFS) =  ©.28
AREA-AVERAGE RUNOFF COEFFICIENT = ©.735

TOTAL AREA(ACRES) = 1.4 PEAK FLOW RATE(CFS) = 7.76
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.31 FLOW VELOCITY(FEET/SEC.) = 6.68

LONGEST FLOWPATH FROM NODE  117.00 TO NODE  111.00 = 737.00 FEET.
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FLOW PROCESS FROM NODE 111.00 TO NODE 111.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 6.01
RAINFALL INTENSITY(INCH/HR) = 7.49

TOTAL STREAM AREA(ACRES) = 1.41

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.76
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FLOW PROCESS FROM NODE 111.60 TO NODE 111.50 IS CODE = 21

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

S.C.S. CURVE NUMBER (AMC II) = %]
INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 391.50
DOWNSTREAM ELEVATION(FEET) = 391.00
ELEVATION DIFFERENCE(FEET) = 0.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 10.182
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.329
SUBAREA RUNOFF(CFS) = 0.02
TOTAL AREA(ACRES) = 0.01 TOTAL RUNOFF(CFS) = 0.02
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FLOW PROCESS FROM NODE 111.50 TO NODE 111.50 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 10.18 RAIN INTENSITY(INCH/HOUR) = 5.33
TOTAL AREA(ACRES) = ©.01  TOTAL RUNOFF(CFS) = 0.10
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FLOW PROCESS FROM NODE 111.50 TO NODE 111.40 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 391.00 DOWNSTREAM(FEET) = 378.51
CHANNEL LENGTH THRU SUBAREA(FEET) = 264.00  CHANNEL SLOPE = 0.0473
CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = 5.000

MANNING'S FACTOR = ©.035  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.361
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .4500



S.C.S. CURVE NUMBER (AMC II) = %]

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = .15

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.19

AVERAGE FLOW DEPTH(FEET) = .86 TRAVEL TIME(MIN.) = 3.71

Tc(MIN.) = 13.89

SUBAREA AREA(ACRES) = .05 SUBAREA RUNOFF(CFS) =  ©.10
AREA-AVERAGE RUNOFF COEFFICIENT = ©.724

TOTAL AREA(ACRES) = 0.1 PEAK FLOW RATE(CFS) = 9.18
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.86 FLOW VELOCITY(FEET/SEC.) = 1.35

LONGEST FLOWPATH FROM NODE  111.60 TO NODE  111.40 = 314.00 FEET.
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FLOW PROCESS FROM NODE 111.41 TO NODE 111.40 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.361
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9000

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.8791

SUBAREA AREA(ACRES) =  ©.42  SUBAREA RUNOFF(CFS) =  1.66
TOTAL AREA(ACRES) = 9.5 TOTAL RUNOFF(CFS) = 1.84
TC(MIN.) = 13.89
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FLOW PROCESS FROM NODE 111.40 TO NODE 111.30 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 378.51 DOWNSTREAM(FEET) = 378.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 82.00  CHANNEL SLOPE = ©0.0001
CHANNEL BASE(FEET) = 9.00 "Z" FACTOR = 0.000

MANNING'S FACTOR = ©.035  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.670
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .5800

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.86

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = ©.32

AVERAGE FLOW DEPTH(FEET) = ©.65 TRAVEL TIME(MIN.) = 4.26

Tc(MIN.) = 18.16

SUBAREA AREA(ACRES) = .02 SUBAREA RUNOFF(CFS) = .04
AREA-AVERAGE RUNOFF COEFFICIENT = ©.867

TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE(CFS) = 1.84

END OF SUBAREA CHANNEL FLOW HYDRAULICS:



DEPTH(FEET) = ©.64 FLOW VELOCITY(FEET/SEC.) = 0.32
LONGEST FLOWPATH FROM NODE 111.60 TO NODE 111.30 = 396.00 FEET.
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FLOW PROCESS FROM NODE 111.30 TO NODE 111.20 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 374.00 DOWNSTREAM(FEET) = 371.50
FLOW LENGTH(FEET) = 18.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 4.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.23

GIVEN PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.84

PIPE TRAVEL TIME(MIN.) = 0.02 Tc(MIN.) = 18.18

LONGEST FLOWPATH FROM NODE 111.60 TO NODE 111.20 = 414.00 FEET.
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FLOW PROCESS FROM NODE 111.21 TO NODE 111.20 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.667
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .4000

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = 0.7669

SUBAREA AREA(ACRES) =  ©.14 SUBAREA RUNOFF(CFS) =  ©.20
TOTAL AREA(ACRES) = ©.6  TOTAL RUNOFF(CFS) = 1.84
TC(MIN.) = 18.18

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE 111.20 TO NODE 111.10 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 371.50 DOWNSTREAM(FEET) = 350.00
FLOW LENGTH(FEET) = 148.00  MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.47

GIVEN PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.84

PIPE TRAVEL TIME(MIN.) = ©0.18 Tc(MIN.) = 18.36

LONGEST FLOWPATH FROM NODE 111.60 TO NODE 111.10 = 562.00 FEET.
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FLOW PROCESS FROM NODE 111.10 TO NODE 111.00 IS CODE = 51



>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  350.00 DOWNSTREAM(FEET) =  346.50
CHANNEL LENGTH THRU SUBAREA(FEET) =  22.80 CHANNEL SLOPE = ©.1591
CHANNEL BASE(FEET) =  5.00 "Z" FACTOR = 20.000

MANNING'S FACTOR = ©.035 MAXIMUM DEPTH(FEET) = 2.00

CHANNEL FLOW THRU SUBAREA(CFS) = 1.84

FLOW VELOCITY(FEET/SEC.) = 2.83 FLOW DEPTH(FEET) = ©.09

TRAVEL TIME(MIN.) = ©.13 Tc(MIN.) = 18.49

LONGEST FLOWPATH FROM NODE  111.60 TO NODE  111.00 = 584.00 FEET.

3k 3k 3k 3k 3k >k >k 3k 5k 3k %k %k %k 3k 3k 3k %k >k 5k 5k 3k 3k 3k >k 3k 5k 3k 5k >k %k 5k 3k 3k %k >k >k 5k 3k 3k >k 3k 3k 5k 3k 3k %k %k 5k 3k 3k 3k >k >k 5k 3k 3k >k >k 3k 5k 3k 3k >k >k 5k 5k 3k 3k >k %k 5k %k %k k k%

FLOW PROCESS FROM NODE  111.00 TO NODE  111.0@ IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) =  18.49
RAINFALL INTENSITY(INCH/HR) = 3.63
TOTAL STREAM AREA(ACRES) = .64
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.84
*%* CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)

1 7.76 6.01 7.490 1.41

2 1.84  18.49 3.627 .64
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)

1 8.36 6.01 7.490

2 5.60  18.49 3.627
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 8.36 Tc(MIN.) =  6.01
TOTAL AREA(ACRES) = 2.0
LONGEST FLOWPATH FROM NODE  117.00 TO NODE  111.00 = 737.00 FEET.
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FLOW PROCESS FROM NODE 111.00 TO NODE 110.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<



>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  346.50 DOWNSTREAM(FEET) =  340.00
CHANNEL LENGTH THRU SUBAREA(FEET) =  15.80 CHANNEL SLOPE = ©.4333
CHANNEL BASE(FEET) =  3.00 "Z" FACTOR = 2.500

MANNING'S FACTOR = ©.015 MAXIMUM DEPTH(FEET) = 4.00

CHANNEL FLOW THRU SUBAREA(CFS) = 8.36

FLOW VELOCITY(FEET/SEC.) = 16.78 FLOW DEPTH(FEET) = .15

TRAVEL TIME(MIN.) = .81 Tc(MIN.) =  6.02

LONGEST FLOWPATH FROM NODE  117.00 TO NODE  110.00 = 752.00 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NODE 110.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 8.36 6.02 7.478 2.05

LONGEST FLOWPATH FROM NODE 117.00 TO NODE 110.00 752.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 7.58  13.67 4.408 3.30

LONGEST FLOWPATH FROM NODE 180.00 TO NODE 110.00 2086.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)

1 11.70 6.02 7.478

2 12.50 13.67 4.408
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 12.50 Tc(MIN.) = 13.67
TOTAL AREA(ACRES) = 5.3
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FLOW PROCESS FROM NODE 110.00 TO NODE 100.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 340.00 DOWNSTREAM(FEET) = 338.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 93.00  CHANNEL SLOPE = 0.0215
CHANNEL BASE(FEET) = 3.00 "Z" FACTOR = 2.500

MANNING'S FACTOR = ©.015  MAXIMUM DEPTH(FEET) = 4.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.363



*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .3900

S.C.S. CURVE NUMBER (AMC II) = ©

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.60

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 7.03

AVERAGE FLOW DEPTH(FEET) = .44 TRAVEL TIME(MIN.) = 0.22

Tc(MIN.) = 13.89

SUBAREA AREA(ACRES) = 9.11 SUBAREA RUNOFF(CFS) =  ©.18
AREA-AVERAGE RUNOFF COEFFICIENT = ©.602

TOTAL AREA(ACRES) = 5.5 PEAK FLOW RATE(CFS) = 14.33
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = ©.47 FLOW VELOCITY(FEET/SEC.) = 7.30

LONGEST FLOWPATH FROM NODE  180.00 TO NODE  100.00 =  2179.00 FEET.
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FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 13.89
RAINFALL INTENSITY(INCH/HR) = 4.36

TOTAL STREAM AREA(ACRES) = 5.46

PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.33

sk s ok ok ok ok sk ok ok ok ok ok ok ok s ok o ok ok s ok ok sk ok o ok ok sk ok ok ok ok s ok ok ok o ok ok s ok ok sk ok ok ok sk ok ok ok ok s ok ok ok ok ok ok sk ok ok sk ok ok ok sk ok Kk ok ok
FLOW PROCESS FROM NODE 100.40 TO NODE 100.30 IS CODE = 21

*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .5700

S.C.S. CURVE NUMBER (AMC II) = %]

INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 378.00
DOWNSTREAM ELEVATION(FEET) = 367.50
ELEVATION DIFFERENCE(FEET) = 10.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 3.131
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = 0.14

TOTAL AREA(ACRES) = 0.03 TOTAL RUNOFF(CFS) = 0.14
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FLOW PROCESS FROM NODE 100.30 TO NODE 100.20 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<



>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  367.50 DOWNSTREAM(FEET) =  357.25
CHANNEL LENGTH THRU SUBAREA(FEET) =  60.00 CHANNEL SLOPE = ©.1708
CHANNEL BASE(FEET) =  1.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = ©.035  MAXIMUM DEPTH(FEET) = 1.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .6200
S.C.S. CURVE NUMBER (AMC II) = ©
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.23
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  2.59
AVERAGE FLOW DEPTH(FEET) = .07 TRAVEL TIME(MIN.) = ©.39
Tc(MIN.) =  3.52
SUBAREA AREA(ACRES) = 9.03 SUBAREA RUNOFF(CFS) =  ©0.16
AREA-AVERAGE RUNOFF COEFFICIENT = ©.595
TOTAL AREA(ACRES) = 0.1 PEAK FLOW RATE(CFS) = 9.31
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.88 FLOW VELOCITY(FEET/SEC.) = 3.04
LONGEST FLOWPATH FROM NODE  100.40 TO NODE  100.20 = 110.00 FEET.

sk s ok ok ok ok sk ok ok ok ok o ok oK ok o ok ok ok ok sk ok sk ok ok sk ok ok sk ok s ok ok ok ok ok ok sk ok ok sk ok ok ok ok s ok ok ok ok s ok ok ok ok ok ok sk ok ok sk ok ok ok ok Kk ok ok
FLOW PROCESS FROM NODE 100.20 TO NODE 100.10 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 353.50 DOWNSTREAM(FEET) = 351.33
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.35

GIVEN PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.31

PIPE TRAVEL TIME(MIN.) = ©0.34 Tc(MIN.) = 3.86

LONGEST FLOWPATH FROM NODE 100.40 TO NODE 100.10 = 200.00 FEET.
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FLOW PROCESS FROM NODE 100.11 TO NODE 100.10 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .8100
S.C.S. CURVE NUMBER (AMC II) = @
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7693
SUBAREA AREA(ACRES) = ©.26  SUBAREA RUNOFF(CFS) = 1.78



TOTAL AREA(ACRES) = 9.3  TOTAL RUNOFF(CFS) = 2.09
TC(MIN.) =  3.86

sk s ok ok ok ok sk ok ok ok ok o ok ok ok o ok ok s ok ok sk ok ok ok sk ok ok ok ok sk ok ok e ok ok ok ok s ok ok sk ok ok ok ok sk ok ok sk ok sk ok ok s ok ok ok ok sk ok ok sk ok ok ok sk ok ok k ok ok
FLOW PROCESS FROM NODE 100.10 TO NODE 100.07 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 351.33 DOWNSTREAM(FEET) = 349.00
FLOW LENGTH(FEET) = 26.00 MANNING'S N = 0.011

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.64

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.09

PIPE TRAVEL TIME(MIN.) = 0.04 Tc(MIN.) = 3.90

LONGEST FLOWPATH FROM NODE 100.40 TO NODE 100.07 = 226.00 FEET.
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FLOW PROCESS FROM NODE 100.09 TO NODE 100.07 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .3200

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.7571

SUBAREA AREA(ACRES) =  ©.01 SUBAREA RUNOFF(CFS) =  ©.02
TOTAL AREA(ACRES) = ©.3  TOTAL RUNOFF(CFS) = 2.11
TC(MIN.) =  3.90
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FLOW PROCESS FROM NODE 100.08 TO NODE 100.07 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9000

S.C.S. CURVE NUMBER (AMC II) = ©

AREA-AVERAGE RUNOFF COEFFICIENT = ©.7633

SUBAREA AREA(ACRES) =  ©.01 SUBAREA RUNOFF(CFS) =  ©.11
TOTAL AREA(ACRES) = 9.3  TOTAL RUNOFF(CFS) = 2.23
TC(MIN.) =  3.90
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FLOW PROCESS FROM NODE 100.07 TO NODE 100.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 345.00 DOWNSTREAM(FEET) = 338.00
FLOW LENGTH(FEET) = 93.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 8.0 INCH PIPE IS 4.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.14

GIVEN PIPE DIAMETER(INCH) = 8.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.23

PIPE TRAVEL TIME(MIN.) = ©0.14 Tc(MIN.) = 4.04

LONGEST FLOWPATH FROM NODE 100.40 TO NODE 100.00 = 319.00 FEET.
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FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) =  4.04

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = .35

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.23

*%* CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 14.33  13.89 4.363 5.46
2 2.23 4.04 8.431 .35

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 6.40 4.04 8.431
2 15.49  13.89 4.363

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 15.49 Tc(MIN.) = 13.89
TOTAL AREA(ACRES) = 5.8
LONGEST FLOWPATH FROM NODE 180.00 TO NODE 100.00 = 2179.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 5.8 TC(MIN.) = 13.89
PEAK FLOW RATE(CFS) = 15.49



END OF RATIONAL METHOD ANALYSIS
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4.2 BMP Details
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