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SECTION 1.0

PROJECT DESCRIPTION

1.1 Site Description

The site is comprised of 2.01 acres of arable land, and contains remnants of an existing
single-family residence, and outbuildings. There are multiple concrete slabs along the
easterly portion of the site, and a paved driveway off Dixie Street to the concrete slab
area. The topography gently slopes from the northeast to the southwest with
approximately 9 feet of relief across the site. Elevations range from 160 Mean Sea Level
(MSL) in the northeastern corner of the site; to 151 MSL at the southwest parcel
boundary. The site is moderately vegetated with a mix of mature trees; low growing
shrubs and grasses.

1.2 Existing Condition Drainage

The site is a tributary to the Loma Alta Creek, Loma Alta Slough, and the Pacific Ocean
Shoreline at the Loma Alta Slough.

The site drainage patterns are characterized as sheet flow and tend from northeast to
southwest. The flows concentrate at the existing curb located at northwest parcel
boundary. The flows form a confluence with offsite runoff and travel by street/gutter
flow to an existing curb inlet located north of the site on Dixie Street.

The drainage basin and runoff patterns are delineated on the “Pre-Development

Condition Drainage Exhibit” and the results of the Rational Method Hydrology
calculations are located in Section 3.0 — Summary and Conclusion.

1.3 Proposed Project Improvements

The proposed SANDPIPER VILLA development will consist of site development and
construction of (4) Multi-Unit Residential Buildings for Senior Assisted Living Care.
The onsite surface improvements are private, and include curb and gutter, solid unit paver
drive aisle, and guest parking areas, concrete pedestrian walkways, private storm
drainage systems to serve the Stormwater Treatment Control BMPs, and underground
Detention/HMP facilities. Public underground utilities will include, sanitary sewer,
storm drain systems, water mains and dry utilities. There is a single entry/exit driveway
to the project from Dixie Street, and an offsite employee parking facility located at the
NE corner of the adjacent Friendly Church of God in Christ Oceanside. The surface
improvement to the offsite parking will include asphalt paving, concrete valley gutter,
pedestrian sidewalk, and private storm drain catch basin and pipe system that also
connects to the onsite Detention/HMP facilities.

Sandpiper Villa (ZA19-00005, D19-00011, CUP19-00011)
Viri Estates, LLC - Owner Buccola Engineering, Inc.
Preliminary Hydrology Report



1.4 Proposed Condition Drainage

The surface runoff from the offsite employee parking area will sheet flow to a PCC
Valley Gutter that will carry the runoff to a curb opening catch basin at the SE corner of
the Employee Parking lot. The flow will discharge to, and be carried by a private storm
drain system that confluence with onsite storm water runoff from the onsite drainage
basin areas. The offsite, and onsite flows discharge to (4) individual storm water
treatment control BMPs facilities, manufactured by BioClean Environmental Services,
Inc. The treatment facilities operate as a Modular Wetlands System and utilizes
horizontal flow-through-filtration as it replicates the natural processes to remove a variety
of pollutants from stormwater runoff. including fine TSS, bacteria, oils and grease, heavy
metals and harmful nutrients like nitrate and phosphorus. While most systems utilize a
single treatment method, the MWS incorporates screening, hydrodynamic separation,
sorptive media filtration into a single completely modular system. The treated runoff is
then piped to a downstream Hydromodification Management Practice Facility (HMP).

The HMP facility will consist of a 42” HDPE underground detention/storage pipe with a
controlled outlet structure at the downstream end of the pipe. The outlet of the HMP
structure has a double chamber with a built-in weir. The weir has multiple low flow
orifice openings that release the runoff at a rate equal to or less than the existing (0.1)
(Q2) and (Q10). The Peak unmitigated Q100 runoff will be attenuated to the existing
condition runoff rate with added detention storage provide by the HMP storage pipe. An
overflow weir will be sized to allow only a release rate of 3.38 cfs, equal to the existing
project Q100 peak flow rate. The detention design, details, exhibits, volume and orifice
sizing calculations are provided in the “Technical Memorandum: Determination for Pre-
and Post- Developed 100-year Peak Flow” for Sandpiper Villa, prepared by: “Tory
R.Walker Engineering”, Revision dated: September 13, 2019, and is included in Section
4, Appendix A8 of this hydrology report.

The HMP outlet structure connects to a proposed 18” RCP storm drain system in Dixie
Street, and carries the runoff westerly to an existing 36” RCP. The existing 36” RCP
crosses Dixie Street, and connects to an existing catch basin box on the south side of the
Street.

This Preliminary Hydrology Report has been prepared using methods described in the
San Diego County Hydrology Manual (2003 edition). Supporting charts are included in
the appendix of the report. A node-to-node computer analysis is used for the rational
method calculations. Ultimate development runoff coefficients are used throughout the
study.

The following reference documents were used in the preparation of this study:

. City of Oceanside (“Engineering Design and Processing Manual™), latest edition.

. Hydrology Manual, County of San Diego, 2003 (“County Design Manual™).
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SECTION 2.0

HYDROLOGY CALCULATIONS

The hydrological analysis utilized to calculate the storm runoff for the 100-year storm
event was the Rational Method (Q =C * I * A). Using a computer program based on the
San Diego County Flood Control Division 2003, 1981 Hydrology Manual © copyright
1982-2003 Advanced Engineering Software (AES) ver. 1.5A, release date: 1/1/03,
determines each component of the Rational Method equation, in which:

Q = Runoff (cfs),

C = Runoff coefficient,

Ia = Rainfall intensity (inches/hour),
A = Area (acres),

Tc = Time of Concentration (initial, overland, street gutter, or pipe).

2.1 Determination of Runoff Coefficient

The runoff coefficient (C) is based on the soil group of the drainage basin. This project
lies in Soil Group D, as determined by referencing the soil survey maps.

Runoff coefficients are also dependent on the proposed land use density of each basin.
Coefficients for this project were based from the County of San Diego Hydrology
Manual, 2003 edition. The runoff coefficient used in the calculation for the onsite
developed areas is based on a Residential Density of 10.9 DU/A or less. (See Appendix
A-2).

2.2 Determination of Intensity

Rainfall intensity (I) is a function of the six-hour precipitation measure and the time of
concentration for the drainage basin, as defined by the County of San Diego Hydrology
Manual (Appendix A-3, A-4, A-5).
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2.3 Determination of Areas

The area (A) of each drainage basin was determined from the Drainage Area Map. The
onsite drainage basins have been based on the ultimate anticipated land use. See the
Hydrology Map Exhibit “‘B” for the Onsite Drainage Basins.

2.4 Determination of Initial Time of Concentration

The initial T is the overland time required for runoff to travel from the farthest edge of a
drainage basin to the street gutter and or storm drain collection system. The T¢ is
determined using the 2003 County of San Diego Hydrology Manual.

25 Flood Routing Method

The Modified Rational Method was utilized to calculate peak storm water flows and
route the calculated flows through the proposed drainage system.

When two flows confluence at a junction point, the smaller of the flows has been
decreased by using the Modified Rational Method. This procedure accounts for the
differing times of concentration for the flows upstream of the confluence point. The
smaller Q is reduced by either the ratio of the intensities or the ratio of the times of
concentration.

2.6 Hydrology Calculations

The Rational Method Hydrology calculations for the current project Pre, and Post 2, 10
and 100-year conditions, are contained in Appendix A-6 and A-7. Each sub-basin is
identified with its corresponding area, time of concentration and total flow.
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SECTION 3.0

SUMMARY/CONCLUSIONS

Summary of existing/proposed basin comparisons:

The following tables present the Pre and un-mitigated Post development runoff, for the
entire project tributary watershed. The discharge rates are shown for comparison
purposes:

TABLE 3.1

Pre-Development Rational Method Hydrology Calculations — Entire Watershed — Node
Al1-A16

Storm Ps (adjusted) | C / AREA (ac.) Tc Peak Flowrate @
Frequency Avé | (in/hr) (cfs)
2-Year 1.20 0.46 | 1.81 2.01 11.87 1.57
10-Year 1.70 0.46 | 2.66 2.01 11.25 2.31
100-Year 2.70 0.46 | 4.35 2.01 10.70 3.78
TABLE 3.2
Post-Development Rational Method Hydrology Calculations — Entire Watershed — Node
A1-A26
Storm Ps (adjusted C / AREA (ac. Tc Peak Flowrate @
Frequency ) Avé | (in/hr) ) (cfs)
2-Year 1.20 0.76 | 2.63 2.01 6.63 4.05
10-Year 1.70 0.76 | 3.76 2.01 6.56 5.69
100-Year 2.70 0.76 | 6.17 2.01 6.24 9.28

Net increased Q100 runoff of 5.50 cfs.

Conclusion:

Tables 3.1 through 3.2 illustrate that the un-mitigated post-condition Qoo IS increased
when compared to the pre-development condition Qigeo. This project is a Priority
Development Project, as determined by the (HMP) Applicability Matrix within the
approved SWMP. Hydro-modification Management Plan Requirements per the
Regional Water Quality Control Board is required to mitigate the post condition Q- Q1o
flows to no greater than 10% of the existing storm events. The design, details, exhibits, and
calculations are shown in the “Technical Memorandum: SWMM Modeling for
Hydromodification Compliance of: Sandpiper Villa” prepared by: “Tory R. Walker Engineering
per Revision dated: September 13, 2019, and is included within the approved SWMP Section
27, Attachments.
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In addition the City of Oceanside Engineering Department has determined the existing
downstream drainage facilities are currently at maximum capacity, and are conditioning
this project to provide onsite detention to limit the post runoff rate, equal to the existing
condition flow rate. The onsite HMP facility will be designed to provide additional
storage volume to attenuate the Q100 release rate to a Peak Q100 development runoff rate
of 3.38 cfs (0.40 cfs less then pre-development runoff rate of 3.78 cfs). The detention
design, details, exhibits, volume and calculations are provided in the “Technical
Memorandum: Determination for Pre- and Post- Developed 100-year Peak Flow” for
Sandpiper Villa, prepared by: “Tory R. Walker Engineering”, Revision dated: September
13, 2019 in Section 4, Appendix A8 of this hydrology report.
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HYDROLOGIC SOIL GROUP MAP
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APPENDIX A-1
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Hydrologic Soil Group—San Diego County Area, California
(Viri Estates (042-14))
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Hydrologic Soil Group—San Diego County Area, California

Viri Estates (042-14)

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — San Diego County Area, California (CA638)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
CfB Chesterton fine sandy D 2.0 100.0%
loam, 2 to 5 percent
slopes
Totals for Area of Interest 2.0 100.0%
Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

USDA

JSDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/26/2015
Page 3 of 4



A-2

RUNOFF COEFFICIENTS FOR
URBAN AREAS
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APPENDIX A-2
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A-3

INTENSITY - DURATION DESIGN CHARTS
(2-YEAR)
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A-4

INTENSITY - DURATION DESIGN CHARTS
(10-YEAR)

Sandpiper Villa (ZA19-00005, D19-00011, CUP19-00011)
Viri Estates, LLC - Owner Buccola Engineering, Inc.
Preliminary Hydrology Report
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A-5

INTENSITY - DURATION DESIGN CHARTS
(100-YEAR)

Sandpiper Villa (ZA19-00005, D19-00011, CUP19-00011)
Viri Estates, LLC - Owner Buccola Engineering, Inc.
Preliminary Hydrology Report



APPENDIX A-5

I-€

ejejdwo] - yey) ubjseqg uopeing-Ajsusiu)

a4 OT14
. " g - - - - uonesng
001 250 vBO SLO 90 850 050 2v0 £LO 520 SINOH sainu
EI'L €01 $60 S80 5.0 990 950 v0 8CD 820 9 € 4 1 05 Oy ot oz St t682s2 9
0CL 611 80t 860 280 920 590 150 €YD EEO. i 1'o
S 'y I8 81t b0l (160 820 90 250 BED.
9L’y [ 29°) (2¥) 2CL 81} €0'L 880 €20 650 pvO.
YO 281 0Lt €5 9T 64l 20°1 S8'0 890 150
SYZ SZTZ T0Z ve'h €9l C¥i €2’ 20t 280 190
81 2627 S92 6EZ 212 99t 651 £C1 801 080
85 82 852 692 66Z 60T 6LL 6L 61’1 050 o't B sifiARENERANS A o I
EUr 6L€ SPEC OLE OLZ I¥2Z 202 2LV BEL EO M
857 95T SU'v €LC 26T 062 6vZ L0 991 21 zo
095 €IS /9% 0Zv GUE 22€ 082 €C2 281 OVt
9v'9 (€65 6€'S S8V | IV 22'€ EZE 692 512298
842 €12 69 vA'S 615 bGP 69C. V2T 652 564 51
1101 26 2v8 8SL  bL9 .06 S0G. 12 LCE €S, .
ZLZL99'1L 0908 v | QYR ZPLI9ED OCS V2P BIE. 0
1961 6yt 1L 9811 v501 226 062 659 226 S6E oz N N
I N N [N
9§ S &y v [SC. £ ST Z &1 9d ™ Iv!, o
52 N NG \!
TN N e
. : Ny h .
'G9E | ©OUIS pasSN SaAIND Ot I8 o NS - y §0
Kouanbai-uopeing-Aysuaiu) 8yl seoe|des Peyd Siy) 810N N N M
& St T L < .}r. 90
N N B
.m o LI N N N t lll -
. — N 32
o =j{e) g oy WL TR Q G u Sm
=5 . N 80g,
‘Ui = x- ) u..mn o.m l NN N N \ iy md.M.
S MM u..ﬂpfnl N Ill N « I N N c._.\..uw
— ] o
.EM@ . Nn .ﬁ@n_ pasnipy (2) .m. ...”:_ NN N N q N ./l N N )
_ 12y N x SINNDN NG T | T N ™ g
@% .ﬂ. =¥Cq uy —>=%@ ¢ NG TN TN LT N N NN 2
Nm Ah_lO m M© N umw N NN SN T fu_uu ﬁ N In Tt ™ s
seak " fouanbay paysjpg (e) zlﬁ, Ihl N Wi RS ) N q
00T /1/ N TRUTRL T T TN R HHTITN N ™
o4 uopesyddy sy n D bl : » :
N 9 N N N a! ! 0z
/. N N I. N N 1/ N /
"pazAjeue Buiaq NI TN N TN N
uoNjed0} Y} J0) BAIND uop_INP-A)SUd I By} S) auy siyt (G) _ USRI { q q N
% ) »
‘sauy} pano|d au; o) jejjesed Juiod 8y yGnouy) auy e mesg (p) _ . ”m.... 1 S ~ - - ot
y N N N L N
"ueyd ayj Jo epis 1By ay) uo uonendioesd 1y g 101d (E) .,..““ N ,”,. NN "N ///
(ueseq o) sydedydde L m___s uoneng = Q i1 ,, ,, J—;/ - oy
10u) uonendpeid 1 bz By} JO %S9 01 %S Jo abuel ey (w) uonexdioed JnoH-g = 9, NI (TN LU N
_ N N ,
Uiy St 1 1ey) os (Aiesseaau 1) uonendioesd 1y 9 1snipy (2) () Aysueu = | NIRRT /r Sl
. rl = N
‘(lenuepy ainpedoid pue ubisegegw  JU sv9'0-0 94 P4 | LT M N 09
papnpu; sdews JA 001 PUB ‘0S ‘01 ) [enuepy ABojoupAl Aunod) NOILYND3 NN /U: NCT LN ]
ay) ul papnjou| a1e sdew asey) ‘Aousnbay) patdajes ay) Jo} I Y NN N oL
SJunowWe Jy $Z pue Jy g sumuaep sdew uopeydivasd wosd (1) I J_rl - S o8
:uopjes)jddy 10} suopdalIg I NS 08
oot




Ti;ﬁi;ﬁ
T Tf ‘
T
RRBS b
PO, . ool ghmr gl | Ll +
g RPIS 8 ma gt comects e PP toeg MIA e 3
oy g 0 1 iy ! e W
BIOMNS WIDhve ¥ S0 DL W ALTIIY DAACREN 4O ﬂl e .\4‘
RS G e B, 3 CLIVY 008 L7 THITER T8 M0 BEREES
AR WD) T ANY 40 AR LML CIOADY & W8 S z 22 HJ " ¢ ,' 4
et e e
Press ) g vry o oty i

bk

[ SRS

L E wa + f, !
W ix..w LL L
FL e
ARSASERur yanany
Ligen f . ﬁ
sl Q1
e [T
Adrbdwiviod | 1T
e pert i
et H.LNT\
SEBNPYE !
= 4T il
W « R
SINOR 9 - 1UAY {lejuiey Jeax 001 AREN]
| /
TIT P
sporanydosy jjofuy

£
g

C

G
£

[enuejq] A30]0IpAY _ , amn : T T1]-Bprgio
0321(J ueg Jo Ajuno)H)

1

T

+

Bl
[ SR, &
[t [
—1-&%

I "
—-Glalb)—

1

T

}
-+-0%es




SN MU THES ANV 4O ALNUING LICHLIM CIADM © W S0 N

Jusour y g ure sy o et e

0§15

s,

£ it Glvand LN g8

PP rvaty

4 b g BRERRArS REERSS|
rr- el ' : t NEtRat e
: 4 to4 e b L
i SRR L ¥7 BN NS Y
e Oyfass RAENAJRARA SRR
——— - -1 LT s SR YN + I 1 I i
pem b e et T TRy e NRN ' b
- N " I .«. AR AREN AN BT UEERL Rv BEA SRR ,_
: (SOPU]} BIAN;O008] # AWG P X o £ Wqﬁ M . N B A O
S ' R ; R - ~Wu&§2&o 117 *
o TV O | Y vat Ag EORRGRNNEES
SINOH p7 - JUAAY [ejurey 1834 601 | e NE ' :
. = BOG T s ;
| . e N e - el
- ; -k MEF SR YN AR EENDSREN
4 _, B SR L
soianydos] yyofuy 3 SRR e N T
O e[ 3 e RSN a4

;
o
o
s
.

1]
1
J
T
N
¥

ot

S

[enueA AS0J0IpAY |
0391(] ueg Jo Ajuno) 3

Lig

Y2
L
(W32 1

1485844
!
1)

CLECETCERL LT i {




A-6

RATIONAL METHOD HYDROLOGY
ONSITE PRE-CONDITION
Q-2,10 & 100 YEAR ANALYSIS

(SEE MAP EXHIBIT A)

Sandpiper Villa (ZA19-00005, D19-00011, CUP19-00011)
Viri Estates, LLC - Owner Buccola Engineering, Inc.
Preliminary Hydrology Report



EX2_.RES
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2012 Advanced Engineering Software (aes)
Ver. 17.5 Release Date: 07/05/2012 License 1D 1463

Analysis prepared by:

Buccola Engineering, Inc.
3142 Vista Way, Suite 301
Oceanside, CA 92056
(760) 721-2000

* Sandpiper Vvilla - Preliminary Hydrology Report *
* Pre-Development Condition Rational Method for 2-Year Storm Event *
* *

AEAAAA A AAKAAAAA A AR A A AA A AR A A AR A AAAAAAAAAAAAAAAAALAAAAAAAAAAAAAAAAAAAAAAAAAAAX

FILE NAME: G:\1664\EX2.DAT
TIME/DATE OF STUDY: 16:56 01/04/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 2.00
6-HOUR DURATION PRECIPITATION (INCHES) = 1.200
SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*SER-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) (FD) SIDE / SIDE/ WAY (FT) (FT) (FT) (FD )

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 = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*S1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

R o o R e R e R AR R R R R AR R R R R R R R R R R AR R R o S R R R R AR AR R S R S S R R R AR R R R R R AR R o e

FLOW PROCESS FROM NODE 100.00 TO NODE 102.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION 1S "D"
S.C.S. CURVE NUMBER (AMC 11) = 84

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 160.10
DOWNSTREAM ELEVATION(FEET) = 156.50
ELEVATION DIFFERENCE(FEET) = 3.60

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.517

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.431
Page 1



EX2.RES
SUBAREA RUNOFF(CFS) = 0.16
TOTAL AREA(ACRES) = 0.14  TOTAL RUNOFF(CFS) = 0.16

R o o o R e R e R R R R R R AR R R AR R R AR R AR AR R AR R SR R o R R R AR R AR AR R R S e R R SRR R R R SR R e S e S e

FLOW PROCESS FROM NODE 102.00 TO NODE 104.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 156.50 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 340.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 5.000
MANNING*S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 0.50

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.810
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS "D
S.C.S. CURVE NUMBER (AMC Il1) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.79
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.30
AVERAGE FLOW DEPTH(FEET) = 0.11  TRAVEL TIME(MIN.) 4.35
Tc(MIN.) = 11.87
SUBAREA” AREA(ACRES) = 1.48 SUBAREA RUNOFF(CFS) = 1.24
AREA-AVERAGE RUNOFF COEFFICIENT = 0.460
TOTAL AREA(ACRES) = 1.6 PEAK FLOW RATE(CFS) = 1.35

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.15 FLOW VELOCITY(FEET/SEC.) = 1.59
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 440.00 FEET.

R o o e R e R R R AR R R AR R R R AR R R R R R S R R S e R SR R R AR R R AR AR R R R R R AR R R R R e R R R R R R R R AR R SR

FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

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

TIME OF CONCENTRATION(MIN.) = 11.87
RAINFALL INTENSITY(INCH/HR) = 1.81

TOTAL STREAM AREA(ACRES) = 1.62

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.35

R o o R e R e R R R R R R R R R AR R R R R AR AR R AR R SR R o S e SR e R R R R R R AR AR R R R R R R R R R R e R R e

FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 84
INITIAL SUBAREA FLOW-LENGTH(FEET) = 128.00
UPSTREAM ELEVATION(FEET) = 156.50
DOWNSTREAM ELEVATION(FEET) = 155.50
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 9.789
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 61.25
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.050
SUBAREA RUNOFF(CFS) = 0.18
TOTAL AREA(CACRES) = 0.19 TOTAL RUNOFF(CFS) = 0.18

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AR A AAKX
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EX2_.RES
FLOW PROCESS FROM NODE 501.00 TO NODE 104.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 155.50 DOWNSTREAM(FEET) = 151.10
CHANNEL LENGTH THRU SUBAREA(FEET) = 220.00 CHANNEL SLOPE = 0.0200
CHANNEL BASE(FEET) = 5.00 "Z'" FACTOR = 50.000
MANNING"S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 0.50

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.553
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS "D
S.C.S. CURVE NUMBER (AMC Il1) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.25
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 0.70
AVERAGE FLOW DEPTH(FEET) = 0.05 TRAVEL TIME(MIN.) = 5.26
Tc(MIN.) = 15.05
SUBAREA” AREA(ACRES) = 0.20 SUBAREA RUNOFF(CFS) =  0.14
AREA-AVERAGE RUNOFF COEFFICIENT = 0.460
TOTAL AREA(ACRES) = 0.4 PEAK FLOW RATE(CFS) = 0.28
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.05 FLOW VELOCITY(FEET/SEC.) = 0.77
LONGEST FLOWPATH FROM NODE  500.00 TO NODE 104.00 = 348.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 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.) = 15.05
RAINFALL INTENSITY(INCH/HR) = 1.55
TOTAL STREAM AREA(ACRES) = 0.39
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.28
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 1.35 11.87 1.810 1.62
2 0.28 15.05 1.553 0.39
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 1.57 11.87 1.810
2 1.44 15.05 1.553
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1.57 Tc(MIN.) = 11.87
TOTAL AREA(ACRES) = 2.0
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 440.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 2.0 TC(MIN.) = 11.87
PEAK FLOW RATE(CFS) = 1.57
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2012 Advanced Engineering Software (aes)
Ver. 17.5 Release Date: 07/05/2012 License 1D 1463

Analysis prepared by:

Buccola Engineering, Inc.
3142 Vista Way, Suite 301
Oceanside, CA 92056
(760) 721-2000

* Sandpiper Vvilla - Preliminary Hydrology Report *
* Pre-Development Condition Rational Method for 10-Year Storm Event *
* *

AEAAAA A AAKAAAAA A AR A A AA A AR A A AR A AAAAAAAAAAAAAAAAALAAAAAAAAAAAAAAAAAAAAAAAAAAAX

FILE NAME: G:\1664\EX10.DAT
TIME/DATE OF STUDY: 16:55 01/04/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 10.00

6-HOUR DURATION PRECIPITATION (INCHES) = 1.700

SPECIFIED MINIMUM PIPE SIZE(INCH) = ~4.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

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

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*SER-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) (FD) SIDE / SIDE/ WAY (FT) (FT) (FT) (FD )

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 = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*S1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 100.00 TO NODE 102.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION 1S "D"
S.C.S. CURVE NUMBER (AMC 11) = 84

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 160.10
DOWNSTREAM ELEVATION(FEET) = 156.50
ELEVATION DIFFERENCE(FEET) = 3.60

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.517

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.443
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EX10.RES
SUBAREA RUNOFF(CFS) = 0.22
TOTAL AREA(ACRES) = 0.14 TOTAL RUNOFF(CFS) = 0.22
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FLOW PROCESS FROM NODE 102.00 TO NODE 104.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 156.50 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 340.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 5.000
MANNING*S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 0.50

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.655
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS "D
S.C.S. CURVE NUMBER (AMC I1) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.14
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.52
AVERAGE FLOW DEPTH(FEET) = 0.13  TRAVEL TIME(MIN.) 3.73
Tc(MIN.) = 11.25
SUBAREA” AREA(ACRES) = 1.48 SUBAREA RUNOFF(CFS) = 1.81
AREA-AVERAGE RUNOFF COEFFICIENT = 0.460
TOTAL AREA(ACRES) = 1.6 PEAK FLOW RATE(CFS) = 1.98

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.18 FLOW VELOCITY(FEET/SEC.) = 1.86
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 440.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

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

TIME OF CONCENTRATION(MIN.) = 11.25
RAINFALL INTENSITY(INCH/HR) = 2.66

TOTAL STREAM AREA(ACRES) = 1.62

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.98
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FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 84
INITIAL SUBAREA FLOW-LENGTH(FEET) = 128.00
UPSTREAM ELEVATION(FEET) = 156.50
DOWNSTREAM ELEVATION(FEET) = 155.50
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 9.789
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 61.25
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.904
SUBAREA RUNOFF(CFS) = 0.25
TOTAL AREA(ACRES) = 0.19 TOTAL RUNOFF(CFS) = 0.25
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EX10.RES
FLOW PROCESS FROM NODE 501.00 TO NODE 104.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 155.50 DOWNSTREAM(FEET) = 151.10
CHANNEL LENGTH THRU SUBAREA(FEET) = 220.00 CHANNEL SLOPE = 0.0200
CHANNEL BASE(FEET) = 5.00 "Z'" FACTOR = 50.000
MANNING*S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 0.50
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.277
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS "D
S.C.S. CURVE NUMBER (AMC Il1) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.36
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 0.82
AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) = 4.49
Tc(MIN.) = 14.28
SUBAREA” AREA(ACRES) = 0.20 SUBAREA RUNOFF(CFS) =  0.21
AREA-AVERAGE RUNOFF COEFFICIENT = 0.460
TOTAL AREA(ACRES) = 0.4 PEAK FLOW RATE(CFS) = 0.41
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.06 FLOW VELOCITY(FEET/SEC.) = 0.89
LONGEST FLOWPATH FROM NODE  500.00 TO NODE 104.00 = 348.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 1S 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.) = 14.28
RAINFALL INTENSITY(INCH/HR) = 2.28
TOTAL STREAM AREA(ACRES) = 0.39
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.41
*% CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)

1 1.98 11.25 2.655 1.62

2 0.41 14.28 2.277 0.39
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 2.31 11.25 2.655

2 2.11 14.28 2.277
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2.31 Tc(MIN.) = 11.25
TOTAL AREA(ACRES) = 2.0
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 440.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 2.0 TC(MIN.) = 11.25
PEAK FLOW RATE(CFS) = 2.31
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2012 Advanced Engineering Software (aes)
Ver. 17.5 Release Date: 07/05/2012 License 1D 1463

Analysis prepared by:

Buccola Engineering, Inc.
3142 Vista Way, Suite 301
Oceanside, CA 92056
(760) 721-2000

* Sandpiper Vvilla - Preliminary Hydrology Report *
* Pre-Development Condition Rational Method for 100-Year Storm Event *
* *
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FILE NAME: G:\1664\EX100.DAT
TIME/DATE OF STUDY: 16:14 01/04/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 2.700

SPECIFIED MINIMUM PIPE SIZE(INCH) = ~4.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

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) (FD) SIDE / SIDE/ WAY (FD) (FT) (FT) (FD )

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 = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*S1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 100.00 TO NODE 102.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION 1S "D"
S.C.S. CURVE NUMBER (AMC 11) = 84

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 160.10
DOWNSTREAM ELEVATION(FEET) = 156.50
ELEVATION DIFFERENCE(FEET) = 3.60

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.517

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.469
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EX100.RES
SUBAREA RUNOFF(CFS) = 0.36
TOTAL AREA(ACRES) = 0.14  TOTAL RUNOFF(CFS) = 0.36
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FLOW PROCESS FROM NODE 102.00 TO NODE 104.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 156.50 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 340.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 5.000
MANNING*S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 0.50

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.354

RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS "D
S.C.S. CURVE NUMBER (AMC Il1) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.87
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.78
AVERAGE FLOW DEPTH(FEET) = 0.18  TRAVEL TIME(MIN.) 3.19
Tc(MIN.) = 10.70
SUBAREA” AREA(ACRES) = 1.48 SUBAREA RUNOFF(CFS) = 2.97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.460
TOTAL AREA(ACRES) = 1.6 PEAK FLOW RATE(CFS) = 3.26

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.24 FLOW VELOCITY(FEET/SEC.) = 2.18
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 440.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

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

TIME OF CONCENTRATION(MIN.) = 10.70
RAINFALL INTENSITY(INCH/HR) = 4.35

TOTAL STREAM AREA(ACRES) = 1.63

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.26
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FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS D"
S.C.S. CURVE NUMBER (AMC 11) = 84
INITIAL SUBAREA FLOW-LENGTH(FEET) = 128.00
UPSTREAM ELEVATION(FEET) = 156.50
DOWNSTREAM ELEVATION(FEET) = 155.50
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 9.789
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 61.25
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.612
SUBAREA RUNOFF(CFS) = 0.40
TOTAL AREA(CACRES) = 0.19 TOTAL RUNOFF(CFS) = 0.40
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EX100.RES
FLOW PROCESS FROM NODE 501.00 TO NODE 104.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 155.50 DOWNSTREAM(FEET) = 151.10
CHANNEL LENGTH THRU SUBAREA(FEET) = 220.00 CHANNEL SLOPE = 0.0200
CHANNEL BASE(FEET) = 5.00 "Z'" FACTOR = 50.000
MANNING*S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 0.50
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.713
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS "D
S.C.S. CURVE NUMBER (AMC Il1) = 84
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.57
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 0.94
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(MIN.) = 3.91
Tc(MIN.) = 13.70
SUBAREA” AREA(ACRES) = 0.20 SUBAREA RUNOFF(CFS) = 0.34
AREA-AVERAGE RUNOFF COEFFICIENT = 0.460
TOTAL AREA(ACRES) = 0.4 PEAK FLOW RATE(CFS) = 0.67
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.07 FLOW VELOCITY(FEET/SEC.) = 1.05
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 104.00 = 348.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 1S 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.) = 13.70
RAINFALL INTENSITY(INCH/HR) = 3.71
TOTAL STREAM AREA(ACRES) = 0.39
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.67
*% CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 3.26 10.70 4.354 1.63
2 0.67 13.70 3.713 0.39
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 3.78 10.70 4.354
2 3.45 13.70 3.713
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 3.78 Tc(MIN.) = 10.70
TOTAL AREA(ACRES) = 2.0
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 440.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 2.0 TC(MIN.) = 10.70
PEAK FLOW RATE(CFS) = 3.78
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RATIONAL METHOD HYDROLOGY
ONSITE POST CONDITION
Q-2,10 & 100 YEAR
ANALYSIS

(SEE MAP EXHIBIT B)

Sandpiper Villa (ZA19-00005, D19-00011, CUP19-00011)
Viri Estates, LLC - Owner Buccola Engineering, Inc.
Preliminary Hydrology Report
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2012 Advanced Engineering Software (aes)
Ver. 17.5 Release Date: 07/05/2012 License 1D 1463

Analysis prepared by:

Buccola Engineering, Inc.
3142 Vista Way, Suite 301
Oceanside, CA 92056
(760) 721-2000

* Sandpiper villa - Preliminary Hydrology Report *
* Post-Development Condition Rational Method for 2-Year Storm Event *
* *
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FILE NAME: G:\1664\P2.DAT
TIME/DATE OF STUDY: 16:13 01/12/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 2.00
6-HOUR DURATION PRECIPITATION (INCHES) = 1.200
SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
SPECIFIED CONSTANT RUNOFF COEFFICIENT = 0.760
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*SER-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) (FD) SIDE / SIDE/ WAY (FT) (FT) (FT) (FD )

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 = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*S1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):

RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
SOIL CLASSIFICATION IS "D"

S.C.S. CURVE NUMBER (AMC I1) = 88

INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00
UPSTREAM ELEVATION(FEET) = 153.10
DOWNSTREAM ELEVATION(FEET) = 152.50
ELEVATION DIFFERENCE(FEET) = 0.60

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.741
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2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.162
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.14
TOTAL AREA(ACRES) = 0.06  TOTAL RUNOFF(CFS) = 0.14
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.80 DOWNSTREAM(FEET) = 151.56
FLOW LENGTH(FEET) = 35.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.05

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.14

PIPE TRAVEL TIME(MIN.) = 0.28  Tc(MIN.) =  5.03

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 95.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 81

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.151
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.08 SUBAREA RUNOFF(CFS) =  0.19
TOTAL AREA(ACRES) = 0.1 TOTAL RUNOFF(CFS) = 0.34
TC(MIN.) =  5.03
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FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.56 DOWNSTREAM(FEET) = 151.38
FLOW LENGTH(FEET) = 28.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 6.0 INCH PIPE IS 4.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.41

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.34

PIPE TRAVEL TIME(MIN.) = 0.19  Tc(MIN.) =  5.22

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 123.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 IS CODE = 81

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.076
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
SOIL CLASSIFICATION 1S D™
S.C.S. CURVE NUMBER (AMC 11) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600
SUBAREA AREA(ACRES) = 0.15 SUBAREA RUNOFF(CFS) = 0.35
TOTAL AREA(ACRES) = 0.3 TOTAL RUNOFF(CFS) = 0.68
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TC(MIN.) =  5.22
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FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.38 DOWNSTREAM(FEET) =  150.81
FLOW LENGTH(FEET) =  48.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 3.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.64

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.68

PIPE TRAVEL TIME(MIN.) = 0.22  Tc(MIN.) =  5.44

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 171.00 FEET.

R o R e R e R R AR R R R R AR R R R R R R R R AR R AR R SR R e e e R R R R R AR AR R S e S SR AR R R R R AR R e o e

FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 81

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.995
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
SOIL CLASSIFICATION 1S "D"
S.C.S. CURVE NUMBER (AMC 11) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.03  SUBAREA RUNOFF(CFS) =  0.07
TOTAL AREA(ACRES) = 0.3  TOTAL RUNOFF(CFS) = 0.73
TC(MIN.) =  5.24
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FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.81 DOWNSTREAM(FEET) =  149.90
FLOW LENGTH(FEET) =  45.00 ~ MANNING"S N = 0.013
DEPTH OF FLOW IN" 6.0 INCH PIPE IS 4.7 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 4.37
ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.73
PIPE TRAVEL TIME(MIN.) = 0.17  Tc(MIN.) =  5.61
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 216.00 FEET.
KEEAAAAAAIAAAAAA A A A A A A A A AR A A A AR A A AR ET A AARAA AR R EAAAAAARARAAAAAAAARAAAAAAAAARAAAAAAAAAX
FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

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

TIME OF CONCENTRATION(MIN.) = 5.61
RAINFALL INTENSITY(INCH/HR) = 2.94

TOTAL STREAM AREA(ACRES) = 0.32

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.73
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FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
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*USER SPECIFIED(GLOBAL):

RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600

SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 88

INITIAL SUBAREA FLOW-LENGTH(FEET) = 90.00

UPSTREAM ELEVATION(FEET) = 153.10

DOWNSTREAM ELEVATION(FEET) = 152.20

ELEVATION DIFFERENCE(FEET) = 0.90

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.934

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 65.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.162
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.07
TOTAL AREA(ACRES) = 0.03  TOTAL RUNOFF(CFS) = 0.07
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FLOW PROCESS FROM NODE  200.00 TO NODE  201.00 IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 5.08 RAIN INTENSITY(CINCH/HOUR) = 3.13
TOTAL AREA(ACRES) = 0.03 TOTAL RUNOFF(CFS) = 0.10
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FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.20 DOWNSTREAM(FEET) = 150.80
FLOW LENGTH(FEET) = 55.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 6.0 INCH PIPE IS 1.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 1.84

ESTIMATED PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.10

PIPE TRAVEL TIME(MIN.) = 0.50 Tc(MIN.) = 5.58

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 145.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 1S CODE = 81

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.947
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
SOIL CLASSIFICATION 1S "D"
S.C.S. CURVE NUMBER (AMC 11) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8617

SUBAREA AREA(ACRES) =  0.06 SUBAREA RUNOFF(CFS) =  0.13
TOTAL AREA(ACRES) = 0.1 TOTAL RUNOFF(CFS) = 0.23
TC(MIN.) =  5.58
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FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 1S CODE = 81
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2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.947
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
SOIL CLASSIFICATION 1S "D"
S.C.S. CURVE NUMBER (AMC 11) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8304

SUBAREA AREA(ACRES) =  0.04  SUBAREA RUNOFF(CFS) =  0.09
TOTAL AREA(ACRES) = 0.1 TOTAL RUNOFF(CFS) = 0.32
TC(MIN.) =  5.58

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKK

FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.80 DOWNSTREAM(FEET) = 150.25
FLOW LENGTH(FEET) = 55.00 = MANNING"S N = 0.013

DEPTH OF FLOW IN" 6.0 INCH PIPE IS 3.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.84

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.32

PIPE TRAVEL TIME(MIN.) = 0.32  Tc(MIN.) =  5.90

LONGEST FLOWPATH FROM NODE ~ 200.00 TO NODE  203.00 = 200.00 FEET.
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FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 1S CODE = 81

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.842
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
SOIL CLASSIFICATION 1S "D"
S.C.S. CURVE NUMBER (AMC 11) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.8058

SUBAREA AREA(ACRES) =  0.07 SUBAREA RUNOFF(CFS) =  0.15
TOTAL AREA(ACRES) = 0.2 TOTAL RUNOFF(CFS) = 0.46
TC(MIN.) = 5.90

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 1S CODE = 81

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.842
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7998

SUBAREA AREA(ACRES) =  0.03 SUBAREA RUNOFF(CFS) =  0.06
TOTAL AREA(ACRES) = 0.2 TOTAL RUNOFF(CFS) = 0.52
TC(MIN.) = 5.90
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FLOW PROCESS FROM NODE 203.00 TO NODE 105.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.25 DOWNSTREAM(FEET) = 149.90
FLOW LENGTH(FEET) = 35.00 MANNING*S N = 0.013
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DEPTH OF FLOW IN 6.0 INCH PIPE IS 4_8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.08

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 0.52

PIPE TRAVEL TIME(MIN.) = 0.19  Tc(MIN.) =  6.09

LONGEST FLOWPATH FROM NODE ~ 200.00 TO NODE 105.00 = 235.00 FEET.
KAEEAAAAAAAAAAAAA A A A A A A AR A A A A A A A A AR ET A A AR AART A EAAAAAARAAAAAAAARARAAAAAAAAARAAAAAAAA LK

FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 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.) = 6.09

RAINFALL INTENSITY(INCH/HR) = 2.78

TOTAL STREAM AREA(ACRES) = 0.23

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.52

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 0.73 5.61 2.935 0.32
2 0.52 6.09 2.785 0.23

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 1.21 5.61 2.935
2 1.21 6.09 2.785
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1.21  Tc(MIN.) =  6.09
TOTAL AREA(ACRES) = 0.6
LONGEST FLOWPATH FROM NODE  200.00 TO NODE  105.00 = 235.00 FEET.

AE A A AA A A AA A A AA A AR A A A A A AR A A AR A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKX

FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 149.90 DOWNSTREAM(FEET) =  149.30

FLOW LENGTH(FEET) =  48.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 5.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.29

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

PIPE-FLOW(CFS) = 1.21

PIPE TRAVEL TIME(MIN.) = 0.19  Tc(MIN.) =  6.27

LONGEST FLOWPATH FROM NODE ~ 200.00 TO NODE 106.00 = 283.00 FEET.
KAEAEAAAAAAAAAAAA AR A A A A AR AR A A A A A AR R ET A AAAA AR A AAAAAARARAAAAAAARARAAAAAAAAARAAAAAAAA LK

FLOW PROCESS FROM NODE 106.00 TO NODE 106.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 6.27
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RAINFALL INTENSITY(INCH/HR) = 2.73
TOTAL STREAM AREA(ACRES) = 0.55
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.21

AE A A AA A A AAAAA A A AR A A AA A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKX

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):

RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
SOIL CLASSIFICATION 1S "D"

S.C.S. CURVE NUMBER (AMC 11) = 88

INITIAL SUBAREA FLOW-LENGTH(FEET) = 45.00

UPSTREAM ELEVATION(FEET) = 153.00

DOWNSTREAM ELEVATION(FEET) = 152.75

ELEVATION DIFFERENCE(FEET) = 0.25

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.994

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.162

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

SUBAREA RUNOFF(CFS) = 0.10

TOTAL AREA(ACRES) = 0.04 TOTAL RUNOFF(CFS) = 0.10
AEEAIAAEAAAAXAXAAEAAAAXAAAAAXAAAAAAAXAAEXAAXAAXAXAAAAXAAXAXAXAAXAXAAXAXAAXAXAAAXAXAAAAXAAXAXAAAXAAAXAAAX*dX

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 1S CODE = 7

>>>>>JSER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 5.14 RAIN INTENSITY(INCH/HOUR) = 3.11
TOTAL AREA(ACRES) = 0.04 TOTAL RUNOFF(CFS) = 0.10

AE A A AAAAAAAAA A A AR A A A A A AR A A AR A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 301.00 TO NODE 106.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 152.75 DOWNSTREAM ELEVATION(FEET)
STREET LENGTH(FEET) = 82.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

Il
[N
(&)
N
N
(@]

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

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) = 0.25
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.20

HALFSTREET FLOOD WIDTH(FEET) = 2.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.68
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.33
STREET FLOW TRAVEL TIME(MIN.) = 0.81 Tc(MIN.) = 5.96

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.825
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
SOIL CLASSIFICATION IS "D
S.C.S. CURVE NUMBER (AMC 11) = 88
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AREA-AVERAGE RUNOFF COEFFICIENT = 0.770

SUBAREA AREA(ACRES) =  0.14 SUBAREA RUNOFF(CFS) =  0.30

TOTAL AREA(ACRES) = 0.2 PEAK FLOW RATE(CFS) = 0.39

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.21  HALFSTREET FLOOD WIDTH(FEET) = 2.72

FLOW VELOCITY(FEET/SEC.) = 1.51 DEPTH*VELOCITY(FT*FT/SEC.) = 0.32

LONGEST FLOWPATH FROM NODE  300.00 TO NODE 106.00 = 127.00 FEET.
KAEEAAAAAAAAAAAA A A A A A A A AR A A A A A A A AR ET A AARAA AR XA EAAAAAARAAAAAAAAARAAAAAAAARAAAAAAAAA LK

FLOW PROCESS FROM NODE 106.00 TO NODE 106.00 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.) = 5.96

RAINFALL INTENSITY(INCH/HR) = 2.82

TOTAL STREAM AREA(ACRES) = 0.18

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.39

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 1.21 6.27 2.731 0.55
2 0.39 5.96 2.825 0.18

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 1.57 5.96 2.825
2 1.59 6.27 2.731
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1.59 Tc(MIN.) =  6.27
TOTAL AREA(ACRES) = 0.7
LONGEST FLOWPATH FROM NODE  200.00 TO NODE  106.00 = 283.00 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA NI A AAKX

FLOW PROCESS FROM NODE 106.00 TO NODE 107.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 148.00 DOWNSTREAM(FEET) =  147.50
FLOW LENGTH(FEET) = 16.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 4.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) =  6.49

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.59

PIPE TRAVEL TIME(MIN.) = 0.04  Tc(MIN.) =  6.32

LONGEST FLOWPATH FROM NODE ~ 200.00 TO NODE 107.00 = 299.00 FEET.

R o o R e R e R R AR R R R R AR R R R AR R R R S R R R R S e R R R R R AR R R S e S e S R R R AR R AR R R e o e

FLOW PROCESS FROM NODE 107.00 TO NODE 107.00 IS CODE = 10
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FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
INITIAL SUBAREA FLOW-LENGTH(FEET) = 57.00
UPSTREAM ELEVATION(FEET) = 156.10
DOWNSTREAM ELEVATION(FEET) = 153.90
ELEVATION DIFFERENCE(FEET) = 2.20
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.946
2 YEAR RAINFALL INTENSITY(INCH/HOUR) 3.162
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.13
TOTAL AREA(ACRES) = 0.05 TOTAL RUNOFF(CFS) = 0.13

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 501.00 TO NODE 502.00 1S CODE = 91

>>>>>COMPUTE "'V'" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 153.90
DOWNSTREAM NODE ELEVATION(FEET) = 153.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 58.00
"V GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET)
PAVEMENT LIP(FEET) = 0.030 MANNING®*S N = .0150
PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.03500
MAXIMUM DEPTH(FEET) = 0.20

2 YEAR RAINFALL INTENSITY(INCH/HOUR)
NOTE: RAINFALL INTENSITY 1S BASED ON Tc
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT
S.C.S. CURVE NUMBER (AMC 11) = 79
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.29
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.08 FLOOD WIDTH(FEET) 3.05
"V GUTTER FLOW TRAVEL TIME(MIN.) = 0.55 Tc(MIN.) 3.50
SUBAREA AREA(ACRES) = 0.14 SUBAREA RUNOFF(CFS) = 0.32
AREA-AVERAGE RUNOFF COEFFICIENT = 0.760
TOTAL AREA(ACRES) = 0.2 PEAK FLOW RATE(CFS) = 0.46

0.050

3.162
5-MINUTE.

.7600

1.75

END OF SUBAREA "V GUTTER HYDRAULICS:
DEPTH(FEET) = 0.10 FLOOD WIDTH(FEET) =  3.91

FLOW VELOCITY(FEET/SEC.) = 2.07 DEPTH*VELOCITY(FT*FT/SEC) = 0.20
LONGEST FLOWPATH FROM NODE  500.00 TO NODE  502.00 = 115.00 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 502.00 TO NODE 503.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.10 DOWNSTREAM(FEET) =  150.70
FLOW LENGTH(FEET) = 67.00 = MANNING"S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 3.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.54

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.46

PIPE TRAVEL TIME(MIN.) = 0.44  Tc(MIN.) =  3.94

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  503.00 = 182.00 FEET.
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FLOW PROCESS FROM NODE 503.00 TO NODE 503.00 1S CODE = 81

2 YEAR RAINFALL INTENSITY(INCH/HOUR)
NOTE: RAINFALL INTENSITY 1S BASED ON Tc
*USER SPECIFIED(GLOBAL):

RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

3.162
5-MINUTE.

SUBAREA AREA(ACRES) =  0.03 SUBAREA RUNOFF(CFS) =  0.06
TOTAL AREA(ACRES) = 0.2  TOTAL RUNOFF(CFS) = 0.52
TC(MIN.) = 3.94

R o R e R e R AR AR R R R R AR R R R R R AR R AR R R AR R R R R (R ARAE R R R R R R S R R R AR R R R R R R R R R S e o e

FLOW PROCESS FROM NODE 503.00 TO NODE 504.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.70 DOWNSTREAM(FEET) = 150.50
FLOW LENGTH(FEET) = 36.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.56

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.52

PIPE TRAVEL TIME(MIN.) = 0.23  Tc(MIN.) =  4.17

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  504.00 = 218.00 FEET.

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKK

FLOW PROCESS FROM NODE 504.00 TO NODE 504.00 1S CODE = 81

2 YEAR RAINFALL INTENSITY(INCH/HOUR)
NOTE: RAINFALL INTENSITY IS BASED ON Tc
*USER SPECIFIED(GLOBAL):

RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

3.162
5-MINUTE.

SUBAREA AREA(ACRES) =  0.07 SUBAREA RUNOFF(CFS) =  0.17
TOTAL AREA(ACRES) = 0.3  TOTAL RUNOFF(CFS) = 0.68
TC(MIN.) = 4.17

R o o R e R e R R AR R R R R AR R R R AR R R R S R R R R e S e SR S R R R AR AR R R S S S R AR R R R R R R S e S e

FLOW PROCESS FROM NODE 504 .00 TO NODE 504.00 1S CODE = 81

2 YEAR RAINFALL INTENSITY(INCH/HOUR)
NOTE: RAINFALL INTENSITY 1S BASED ON Tc
*USER SPECIFIED(GLOBAL):

RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC 11) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

3.162
5-MINUTE.

SUBAREA AREA(ACRES) =  0.05 SUBAREA RUNOFF(CFS) =  0.13
TOTAL AREA(ACRES) = 0.3 TOTAL RUNOFF(CFS) = 0.82
TC(MIN.) = 4.17

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKX

FLOW PROCESS FROM NODE 504.00 TO NODE 505.00 1S CODE = 31



P2R.RES
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 150.50 DOWNSTREAM(FEET) = 150.20
FLOW LENGTH(FEET) = 55.00 MANNING®*S N = 0.013
DEPTH OF FLOW IN 9.0 INCH PIPE IS 5.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.84

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.82

PIPE TRAVEL TIME(MIN.) = 0.32  Tc(MIN.) =  4.49

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  505.00 = 273.00 FEET.

AEEAAA A A AAAAA A A AR A A A A A AR A A AR A AR A A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AKX K

FLOW PROCESS FROM NODE 505.00 TO NODE 505.00 1S CODE = 81

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

2 YEAR RAINFALL INTENSITY(INCH/HOUR) 3.162
NOTE: RAINFALL INTENSITY 1S BASED ON Tc 5-MINUTE.
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.08 SUBAREA RUNOFF(CFS) =  0.18
TOTAL AREA(ACRES) = 0.4 TOTAL RUNOFF(CFS) = 1.00
TC(MIN.) = 4.49
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FLOW PROCESS FROM NODE 505.00 TO NODE 505.00 1S CODE = 81

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

2 YEAR RAINFALL INTENSITY(INCH/HOUR) 3.162
NOTE: RAINFALL INTENSITY 1S BASED ON Tc 5-MINUTE.
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC 11) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.03  SUBAREA RUNOFF(CFS) =  0.07
TOTAL AREA(ACRES) = 0.4 TOTAL RUNOFF(CFS) = 1.07
TC(MIN.) = 4.249

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKX

FLOW PROCESS FROM NODE 505.00 TO NODE 506.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.20 DOWNSTREAM(FEET) =  149.30

FLOW LENGTH(FEET) =  85.00 = MANNING™S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 5.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.91

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

PIPE-FLOW(CFS) = 1.07

PIPE TRAVEL TIME(MIN.) = 0.36  Tc(MIN.) =  4.86

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  506.00 = 358.00 FEET.
KEEAAAAAAAAAAAA A A A A A A A A AR A A AR A A AR AT A A AR A AR R EAAAAAARARAAAAAAAARAAAAAAAARAAAAAAAAA LK

FLOW PROCESS FROM NODE  506.00 TO NODE  506.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

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

TIME OF CONCENTRATION(MIN.) = 4.86
RAINFALL INTENSITY(INCH/HR) = 3.16

TOTAL STREAM AREA(ACRES) = 0.45

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.07

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 600.00 TO NODE 601.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79

INITIAL SUBAREA FLOW-LENGTH(FEET) = 45.00
UPSTREAM ELEVATION(FEET) = 153.00
DOWNSTREAM ELEVATION(FEET) = 152.75
ELEVATION DIFFERENCE(FEET) = 0.25

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.994

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.162
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.16
TOTAL AREA(ACRES) = 0.06 TOTAL RUNOFF(CFS) = 0.16

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKX

FLOW PROCESS FROM NODE 601.00 TO NODE 506.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 152.75 DOWNSTREAM ELEVATION(FEET)
STREET LENGTH(FEET) = 81.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

Il
[N
(&)
N
N
(@]

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

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) = 0.30
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.20
HALFSTREET FLOOD WIDTH(FEET) = 2.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.69
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.33
STREET FLOW TRAVEL TIME(MIN.) = 0.80 Tc(MIN.) = 5.79
2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.875
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.760
SUBAREA AREA(ACRES) = 0.14 SUBAREA RUNOFF(CFS) = 0.29
TOTAL AREA(ACRES) = 0.2 PEAK FLOW RATE(CFS) = 0.44

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.23 HALFSTREET FLOOD WIDTH(FEET) = 3.53

FLOW VELOCITY(FEET/SEC.) = 1.43 DEPTH*VELOCITY(FT*FT/SEC.) = 0.32
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 506.00 = 126.00 FEET.
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FLOW PROCESS FROM NODE 506.00 TO NODE 506.00 1S 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.) =  5.79

RAINFALL INTENSITY(INCH/HR) = 2.88

TOTAL STREAM AREA(ACRES) = 0.20

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.44

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 1.07 4.86 3.162 0.45
2 0.44 5.79 2.875 0.20

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 1.44 4.86 3.162
2 1.41 5.79 2.875
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1.44 Tc(MIN.) =  4.86
TOTAL AREA(ACRES) = 0.6
LONGEST FLOWPATH FROM NODE  500.00 TO NODE  506.00 = 358.00 FEET.
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FLOW PROCESS FROM NODE 506.00 TO NODE 507.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 148.00 DOWNSTREAM(FEET) =  147.50
FLOW LENGTH(FEET) = 16.00 ~ MANNING®S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 4.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.33

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.44

PIPE TRAVEL TIME(MIN.) = 0.04  Tc(MIN.) =  4.90

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  507.00 = 374.00 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 507.00 TO NODE 107.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 1.44 4.90 3.162 0.65
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 107.00 = 374.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
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1 1.59 6.32 2.720 0.73
LONGEST FLOWPATH FROM NODE  200.00 TO NODE  107.00 = 299.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 2.67 4.90 3.162
2 2.83 6.32 2.720
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2.83 Tc(MIN.) =  6.32
TOTAL AREA(ACRES) = 1.4
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FLOW PROCESS FROM NODE 107.00 TO NODE 108.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 147.50 DOWNSTREAM(FEET) = 146.40
FLOW LENGTH(FEET) = 97.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.07

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 2.83

PIPE TRAVEL TIME(MIN.) = 0.32  Tc(MIN.) =  6.63

LONGEST FLOWPATH FROM NODE  500.00 TO NODE 108.00 = 471.00 FEET.
FEAEAIAAXAAXAAXAAAAXAAAAAXAAAAAAAAAAAAAXAAXAAAXAAAAAIAAkAXAAAkAkAhAhAhkAkhkhAkhkkhkhkhkhkkhkhAkkhkhAhkhAhkhAhkhhiihiikhx

FLOW PROCESS FROM NODE 108.00 TO NODE 108.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 6.63
RAINFALL INTENSITY(INCH/HR) = 2.63

TOTAL STREAM AREA(ACRES) = 1.38

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.83

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 700.00 TO NODE 701.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):

RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600

S.C.S. CURVE NUMBER (AMC I1) = 79

INITIAL SUBAREA FLOW-LENGTH(FEET) = 75.00

UPSTREAM ELEVATION(FEET) = 152.40

DOWNSTREAM ELEVATION(FEET) 151.70

ELEVATION DIFFERENCE(FEET) 0.70

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.971

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 63.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.162
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.07
TOTAL AREA(ACRES) = 0.03 TOTAL RUNOFF(CFS) = 0.07

AE A A AA A A AA A A A A A AR A A AA A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AR AR AKX
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FLOW PROCESS FROM NODE 701.00 TO NODE 701.00 1S CODE = 81

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

2 YEAR RAINFALL INTENSITY(INCH/HOUR) 3.162
NOTE: RAINFALL INTENSITY 1S BASED ON Tc 5-MINUTE.
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMC 11) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.06 SUBAREA RUNOFF(CFS) =  0.16
TOTAL AREA(ACRES) = 0.1 TOTAL RUNOFF(CFS) = 0.23
TC(MIN.) = 4.97

AE A A AA A A AA A A A A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AKX K

FLOW PROCESS FROM NODE 701.00 TO NODE 702.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.60 DOWNSTREAM(FEET) = 150.18
FLOW LENGTH(FEET) = 90.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 1.93

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.23

PIPE TRAVEL TIME(MIN.) = 0.78  Tc(MIN.) =  5.75

LONGEST FLOWPATH FROM NODE  700.00 TO NODE  702.00 = 165.00 FEET.
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FLOW PROCESS FROM NODE 702.00 TO NODE 702.00 1S CODE = 81

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.890
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.05 SUBAREA RUNOFF(CFS) =  0.12
TOTAL AREA(ACRES) = 0.2 TOTAL RUNOFF(CFS) = 0.33
TC(MIN.) =  5.75
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FLOW PROCESS FROM NODE 702.00 TO NODE 703.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.18 DOWNSTREAM(FEET) =  149.90
FLOW LENGTH(FEET) =  55.00 = MANNING"S N = 0.013

DEPTH OF FLOW IN" 6.0 INCH PIPE IS 4.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.19

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.33

PIPE TRAVEL TIME(MIN.) = 0.42  Tc(MIN.) =  6.17

LONGEST FLOWPATH FROM NODE  700.00 TO NODE  703.00 = 220.00 FEET.

AE A A AA A A AA A A A A A AR A A A A A AR A A AR A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 703.00 TO NODE 704.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 148.60 DOWNSTREAM(FEET) =  147.13
FLOW LENGTH(FEET) = 14.00 = MANNING"S N = 0.013

DEPTH OF FLOW IN" 6.0 INCH PIPE IS 1.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.78

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.33

PIPE TRAVEL TIME(MIN.) = 0.03  Tc(MIN.) =  6.20

LONGEST FLOWPATH FROM NODE  700.00 TO NODE  704.00 = 234.00 FEET.

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKK

FLOW PROCESS FROM NODE 704.00 TO NODE 704.00 1S CODE = 81

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.752
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMC 11) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.16 SUBAREA RUNOFF(CFS) =  0.32
TOTAL AREA(ACRES) = 0.3 TOTAL RUNOFF(CFS) = 0.64
TC(MIN.) = 6.20

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKX

FLOW PROCESS FROM NODE 704.00 TO NODE 705.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) =  147.13 DOWNSTREAM(FEET) =  146.40

FLOW LENGTH(FEET) = 12.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 6.0 INCH PIPE IS 3.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.62

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 0.64

PIPE TRAVEL TIME(MIN.) = 0.03  Tc(MIN.) =  6.23

LONGEST FLOWPATH FROM NODE ~ 700.00 TO NODE  705.00 = 246.00 FEET.
KAEEAAAAAAAAAAAAA AR A A A A AR A A A A A A A A AR ET A A AR AART R EAAAAAARARAAAAAAAARAAAAAAAAARAAAAAAAA LK

FLOW PROCESS FROM NODE  705.00 TO NODE  705.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 6.23
RAINFALL INTENSITY(INCH/HR) = 2.74

TOTAL STREAM AREA(ACRES) = 0.31

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.64

R o R e R R R AR AR R R R R AR R R R R SRR R R E R R AR R SR R e R R AR R R R R AR AR R S e S R AR R R R R R R S e S e

FLOW PROCESS FROM NODE 800.00 TO NODE 801.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMC I1) = 79

INITIAL SUBAREA FLOW-LENGTH(FEET) = 75.00
UPSTREAM ELEVATION(FEET) = 152.40
DOWNSTREAM ELEVATION(FEET) = 151.70
ELEVATION DIFFERENCE(FEET) = 0.70
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SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.971
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 63.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.162
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.07
TOTAL AREA(ACRES) = 0.03 TOTAL RUNOFF(CFS) = 0.07

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKK

FLOW PROCESS FROM NODE 801.00 TO NODE 801.00 1S CODE = 81

2 YEAR RAINFALL INTENSITY(INCH/HOUR) 3.162
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.05 SUBAREA RUNOFF(CFS) =  0.13
TOTAL AREA(ACRES) = 0.1 TOTAL RUNOFF(CFS) = 0.20
TC(MIN.) = 4.97
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FLOW PROCESS FROM NODE 801.00 TO NODE 802.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.60 DOWNSTREAM(FEET) = 150.15
FLOW LENGTH(FEET) = 90.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 6.0 INCH PIPE IS 3.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 1.94

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.20

PIPE TRAVEL TIME(MIN.) = 0.77  Tc(MIN.) =  5.74

LONGEST FLOWPATH FROM NODE  800.00 TO NODE  802.00 = 165.00 FEET.

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 802.00 TO NODE 802.00 1S CODE = 81

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.891
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMC 11) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.06 SUBAREA RUNOFF(CFS) =  0.14
TOTAL AREA(ACRES) = 0.2 TOTAL RUNOFF(CFS) = 0.33
TC(MIN.) =  5.74

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AKX

FLOW PROCESS FROM NODE 802.00 TO NODE 803.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.15 DOWNSTREAM(FEET) = 149.90
FLOW LENGTH(FEET) = 55.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 6.0 INCH PIPE IS 4.6 INCHES
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PIPE-FLOW VELOCITY(FEET/SEC.) = 2.05

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.33

PIPE TRAVEL TIME(MIN.) = 0.45  Tc(MIN.) =  6.19

LONGEST FLOWPATH FROM NODE  800.00 TO NODE  803.00 = 220.00 FEET.

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 803.00 TO NODE 804.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 148.60 DOWNSTREAM(FEET) = 147.13
FLOW LENGTH(FEET) = 14.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 6.0 INCH PIPE IS 1.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.79

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.33

PIPE TRAVEL TIME(MIN.) = 0.03  Tc(MIN.) =  6.22

LONGEST FLOWPATH FROM NODE  800.00 TO NODE  804.00 = 234.00 FEET.
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FLOW PROCESS FROM NODE 804 .00 TO NODE 804.00 1S CODE = 81

2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.745
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.16 SUBAREA RUNOFF(CFS) =  0.32
TOTAL AREA(ACRES) = 0.3  TOTAL RUNOFF(CFS) = 0.64
TC(MIN.) = 6.22
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FLOW PROCESS FROM NODE 804 .00 TO NODE 805.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) =  147.13 DOWNSTREAM(FEET) =  146.40

FLOW LENGTH(FEET) = 12.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 6.0 INCH PIPE IS 3.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.60

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 0.64

PIPE TRAVEL TIME(MIN.) = 0.03  Tc(MIN.) =  6.25

LONGEST FLOWPATH FROM NODE  800.00 TO NODE  805.00 = 246_.00 FEET.
FEIAIAAAAXAAXAAXAAXAAAAAXAAXAAAAAAAAAAAXAAAAAXAAAAAIAAAXAAAAAhAAhkAhkAhAhkkhkhkhkhkkhkhAhkAhkAhkhAhkkhhhihiikhx

FLOW PROCESS FROM NODE  805.00 TO NODE  705.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION(MIN.) = 6.25
RAINFALL INTENSITY(INCH/HR) = 2.74

TOTAL STREAM AREA(ACRES) = 0.31

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.64
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** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 2.83 6.63 2.635 1.38
2 0.64 6.23 2.743 0.31
3 0.64 6.25 2.736 0.31

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 3.93 6.23 2.743
2 3.94 6.25 2.736
3 4.05 6.63 2.635
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 4.05 Tc(MIN.) =  6.63
TOTAL AREA(ACRES) = 2.0
LONGEST FLOWPATH FROM NODE  500.00 TO NODE  705.00 = 471.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 2.0 TC(MIN.) = 6.63

PEAK FLOW RATE(CFS) = 4.05

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 1982-2012 Advanced Engineering Software (aes)
Ver. 17.5 Release Date: 07/05/2012 License 1D 1463

Analysis prepared by:

Buccola Engineering, Inc.
3142 Vista Way, Suite 301
Oceanside, CA 92056
(760) 721-2000

* Sandpiper Vvilla - Preliminary Hydrology Report *
* Post-Development Condition Rational Method for 10-Year Storm Event *
* *

AEAAAA A AAKAAAAA A AR A A AA A AR A A AR A AAAAAAAAAAAAAAAAALAAAAAAAAAAAAAAAAAAAAAAAAAAAX

FILE NAME: G:\1664\P10.DAT
TIME/DATE OF STUDY: 16:14 01/12/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 10.00

6-HOUR DURATION PRECIPITATION (INCHES) = 1.700

SPECIFIED MINIMUM PIPE SIZE(INCH) = ~4.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SPECIFIED CONSTANT RUNOFF COEFFICIENT = 0.760

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*SER-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) (FD) SIDE / SIDE/ WAY (FT) (FT) (FT) (FD )

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 = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*S1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):

RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
SOIL CLASSIFICATION IS "D"

S.C.S. CURVE NUMBER (AMC I1) = 88

INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00
UPSTREAM ELEVATION(FEET) = 153.10
DOWNSTREAM ELEVATION(FEET) = 152.50
ELEVATION DIFFERENCE(FEET) = 0.60

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.741
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10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.479
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.20
TOTAL AREA(ACRES) = 0.06  TOTAL RUNOFF(CFS) = 0.20

R R e R e R R AR R R R R AR R R R R AR R R R R R R R R R R AR R R AR (R AR AR R AR AR R R S e e SR AR R AR R R R e R R Ak

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.80 DOWNSTREAM(FEET) = 151.56
FLOW LENGTH(FEET) = 35.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.22

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.20

PIPE TRAVEL TIME(MIN.) = 0.26  Tc(MIN.) =  5.00

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 95.00 FEET.

AE A A AA A A AAAAA A A AA A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKX

FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.477
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.08 SUBAREA RUNOFF(CFS) =  0.27
TOTAL AREA(ACRES) = 0.1 TOTAL RUNOFF(CFS) = 0.48
TC(MIN.) =  5.00
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FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.56 DOWNSTREAM(FEET) = 151.38
FLOW LENGTH(FEET) = 28.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 3.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.65

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.48

PIPE TRAVEL TIME(MIN.) = 0.18  Tc(MIN.) =  5.18

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 123.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.378
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
SOIL CLASSIFICATION 1S D™
S.C.S. CURVE NUMBER (AMC 11) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600
SUBAREA AREA(ACRES) = 0.15 SUBAREA RUNOFF(CFS) = 0.50
TOTAL AREA(ACRES) = 0.3 TOTAL RUNOFF(CFS) = 0.96
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TC(MIN.) = 5.18
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FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.38 DOWNSTREAM(FEET) = 150.81
FLOW LENGTH(FEET) =  48.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 4.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.99

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.96

PIPE TRAVEL TIME(MIN.) = 0.20  Tc(MIN.) =  5.38

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 171.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.272
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
SOIL CLASSIFICATION 1S "D"
S.C.S. CURVE NUMBER (AMC 11) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.03  SUBAREA RUNOFF(CFS) =  0.10
TOTAL AREA(ACRES) = 0.3  TOTAL RUNOFF(CFS) = 1.04
TC(MIN.) =  5.38
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FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.81 DOWNSTREAM(FEET) =  149.90
FLOW LENGTH(FEET) =  45.00 ~ MANNING"S N = 0.013
DEPTH OF FLOW IN" 9.0 INCH PIPE IS 4.3 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 4.96
ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.04
PIPE TRAVEL TIME(MIN.) = 0.15  Tc(MIN.) =  5.53
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 216.00 FEET.
KAEEAAAAAAAAAAAA AR A A A A AR AR A A A A A A AR ET A A AARAAART R EAAAAAARAAAAAAAAARAAAAAAAARAAAAAAAAA LK
FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

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

TIME OF CONCENTRATION(MIN.) = 5.53
RAINFALL INTENSITY(INCH/HR) = 4.20

TOTAL STREAM AREA(ACRES) = 0.32

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.04

FTEAEAEIAIEAEAITEAEAITXAAXITXAAXAEAIAXAAIAXAAIATXAAXTXAAITXAAXAXAIAXAXAXAXAAXTXAITXxIAITdxIrdhIrdrdhidrhirdrihdrhihdrhiirhiihiiikx

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
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*USER SPECIFIED(GLOBAL):

RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600

SOIL CLASSIFICATION IS D"

S.C.S. CURVE NUMBER (AMC 11) = 88

INITIAL SUBAREA FLOW-LENGTH(FEET) = 90.00

UPSTREAM ELEVATION(FEET) = 153.10

DOWNSTREAM ELEVATION(FEET) = 152.20

ELEVATION DIFFERENCE(FEET) = 0.90

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.934

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 65.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.479
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.10
TOTAL AREA(ACRES) = 0.03  TOTAL RUNOFF(CFS) = 0.10
KAEEAAAAAAAAAA AR A A A A A A A A A AR EA A A A A A AR ET A A AR AART AT AAAAAARARTAAAAAAARAAAAAAAARAAAAAAAAA LK
FLOW PROCESS FROM NODE  200.00 TO NODE  201.00 IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 5.08 RAIN INTENSITY(INCH/HOUR) = 4.43
TOTAL AREA(ACRES) = 0.03 TOTAL RUNOFF(CFS) = 0.10
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FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.20 DOWNSTREAM(FEET) = 150.80
FLOW LENGTH(FEET) = 55.00 MANNING*S N = 0.013

DEPTH OF FLOW IN 6.0 INCH PIPE IS 1.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 1.84

ESTIMATED PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.10

PIPE TRAVEL TIME(MIN.) = 0.50 Tc(MIN.) = 5.58

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 145.00 FEET.

R o R e R e R R AR R R R R AR R R AR R R AR R Rk R R R SR AR R e R R R R R R R AR AR AR R S S R R R AR R SRR R R R e o e

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 1S CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.175
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
SOIL CLASSIFICATION 1S "D"
S.C.S. CURVE NUMBER (AMC 11) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7573

SUBAREA AREA(ACRES) =  0.06 SUBAREA RUNOFF(CFS) =  0.19
TOTAL AREA(ACRES) = 0.1 TOTAL RUNOFF(CFS) = 0.28
TC(MIN.) =  5.58

AE A A AA A A AA A A A A A AR A A A A A AR A A AA A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 1S CODE = 81
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10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.175
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
SOIL CLASSIFICATION 1S "D"
S.C.S. CURVE NUMBER (AMC 11) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7581

SUBAREA AREA(ACRES) = 0.04  SUBAREA RUNOFF(CFS) = 0.13
TOTAL AREA(ACRES) = 0.1 TOTAL RUNOFF(CFS) = 0.41
TC(MIN.) = 5.58

AE A A AA A A AAAAAA A AR A A A A A AR A A AA A AR A A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.80 DOWNSTREAM(FEET) = 150.25
FLOW LENGTH(FEET) = 55.00 = MANNING"S N = 0.013

DEPTH OF FLOW IN" 6.0 INCH PIPE IS 3.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.00

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.41

PIPE TRAVEL TIME(MIN.) = 0.31  Tc(MIN.) =  5.88

LONGEST FLOWPATH FROM NODE ~ 200.00 TO NODE  203.00 = 200.00 FEET.

R o o R R AR R R R AR R R R R R R R R R R R AR AR R R R R R R R R AR AR R R R R AR R R R R R R R R R e S e S e

FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 1S CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.034
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
SOIL CLASSIFICATION 1S "D"
S.C.S. CURVE NUMBER (AMC 11) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7588

SUBAREA AREA(ACRES) =  0.07 SUBAREA RUNOFF(CFS) =  0.21
TOTAL AREA(ACRES) = 0.2 TOTAL RUNOFF(CFS) = 0.61
TC(MIN.) = 5.88

AE A A AA A A AA A AA A A AR A A AA A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 1S CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.034
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7589

SUBAREA AREA(ACRES) =  0.03 SUBAREA RUNOFF(CFS) =  0.09
TOTAL AREA(ACRES) = 0.2 TOTAL RUNOFF(CFS) = 0.70
TC(MIN.) =  5.88

R o R e R e R AR AR R R R R R SRR R R R R R R R R SR AR R o R S R R R R R R R R AR R R S R R R R R R R R S e R R e

FLOW PROCESS FROM NODE 203.00 TO NODE 105.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.25 DOWNSTREAM(FEET) = 149.90
FLOW LENGTH(FEET) = 35.00 MANNING*S N = 0.013
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DEPTH OF FLOW IN 9.0 INCH PIPE IS 4_2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.44

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

PIPE-FLOW(CFS) = 0.70

PIPE TRAVEL TIME(MIN.) = 0.17 Tc(MIN.) = 6.05

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 105.00 = 235.00 FEET.
AEEAIAAEAAAAAXAAXAAAAXAXAAAAXAAXAAAAAXAAXAXAXAAXAXAAAXAXAAXAXAXAAXAXAAXAXAAXAXAAAXAXAAXAAXAAXAXAAAXAAAXAAX*dX

FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 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.) =  6.05

RAINFALL INTENSITY(INCH/HR) = 3.96

TOTAL STREAM AREA(ACRES) = 0.23

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.70

*% CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 1.04 5.53 4.197 0.32
2 0.70 6.05 3.961 0.23

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 1.68 5.53 4.197
2 1.68 6.05 3.961
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1.68 Tc(MIN.) =  6.05
TOTAL AREA(ACRES) = 0.6
LONGEST FLOWPATH FROM NODE  200.00 TO NODE  105.00 = 235.00 FEET.

AEEAAAA A A AAAAA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AKX

FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 149.90 DOWNSTREAM(FEET) =  149.30

FLOW LENGTH(FEET) =  48.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 7.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.53

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

PIPE-FLOW(CFS) = 1.68

PIPE TRAVEL TIME(MIN.) = 0.18  Tc(MIN.) =  6.23

LONGEST FLOWPATH FROM NODE ~ 200.00 TO NODE 106.00 = 283.00 FEET.
KEEAAAAAAAAAAAAA A A A A A A AR A A A A A A A AR R A A AAARAAARTEATAAAAAARARATAAAAAAAAAAAAAAAARAAAAAAAA LK

FLOW PROCESS FROM NODE 106.00 TO NODE 106.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 6.23
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RAINFALL INTENSITY(INCH/HR) = 3.89
TOTAL STREAM AREA(ACRES) = 0.55
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.68

AE A A AA A A AA A A A A A AR A A A A A AR A A AA A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AR AR AKX

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
SOIL CLASSIFICATION 1S "D"
S.C.S. CURVE NUMBER (AMC 11) = 88
INITIAL SUBAREA FLOW-LENGTH(FEET) = 45.00
UPSTREAM ELEVATION(FEET) = 153.00
DOWNSTREAM ELEVATION(FEET) = 152.75
ELEVATION DIFFERENCE(FEET) 0.25
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.994
10 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.479
NOTE: RAINFALL INTENSITY 1S BASED ON Tc 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.14
TOTAL AREA(ACRES) = 0.04  TOTAL RUNOFF(CFS) = 0.14

R o o R e R R R AR AR R R R R AR R R AR R SRR R R R R R AR R R e SR R R R S R R AR AR o S R R R AR R SRR R R R e o e

FLOW PROCESS FROM NODE 301.00 TO NODE 106.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 152.75 DOWNSTREAM ELEVATION(FEET)
STREET LENGTH(FEET) = 82.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

1
=
a1
N
N
(%)

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

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) = 0.35
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.20
HALFSTREET FLOOD WIDTH(FEET) = 2.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.68
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.33
STREET FLOW TRAVEL TIME(MIN.) = 0.81 Tc(MIN.) = 5.81
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.066
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.760
SUBAREA AREA(ACRES) = 0.14 SUBAREA RUNOFF(CFS) = 0.43
TOTAL AREA(ACRES) = 0.2 PEAK FLOW RATE(CFS) = 0.56

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.25 HALFSTREET FLOOD WIDTH(FEET) = 4.78

FLOW VELOCITY(FEET/SEC.) = 1.40 DEPTH*VELOCITY(FT*FT/SEC.) = 0.35
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 106.00 = 127.00 FEET.
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AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 106.00 TO NODE 106.00 1S 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.) =  5.81

RAINFALL INTENSITY(INCH/HR) =  4.07

TOTAL STREAM AREA(ACRES) = 0.18

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.56

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 1.68 6.23 3.888 0.55
2 0.56 5.81 4.066 0.18

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 2.17 5.81 4.066
2 2.22 6.23 3.888
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2.22  Tc(MIN.) =  6.23
TOTAL AREA(ACRES) = 0.7
LONGEST FLOWPATH FROM NODE  200.00 TO NODE 106.00 = 283.00 FEET.

R o o e R R R AR R R R R kR o R R R AR R R R S S SR R S R R S R R R R R AR R R R R R R R AR R o e o e

FLOW PROCESS FROM NODE 106.00 TO NODE 107.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 148.00 DOWNSTREAM(FEET) =  147.50
FLOW LENGTH(FEET) = 16.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 6.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.99

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.22

PIPE TRAVEL TIME(MIN.) = 0.04  Tc(MIN.) =  6.27

LONGEST FLOWPATH FROM NODE  200.00 TO NODE 107.00 = 299.00 FEET.

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 107.00 TO NODE 107.00 IS CODE = 10

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMC I1) = 79
INITIAL SUBAREA FLOW-LENGTH(FEET) = 57.00
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UPSTREAM ELEVATION(FEET) = 156.10
DOWNSTREAM ELEVATION(FEET) = 153.90
ELEVATION DIFFERENCE(FEET) = 2.20
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.946
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.479
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.19
TOTAL AREA(ACRES) = 0.05 TOTAL RUNOFF(CFS) = 0.19

R o o o R e R e R AR R R R R AR R R R AR R R R R R R R R AR R R AR R AR R R AR AR R R R R R AR AR R R R R R R R R R R R G

FLOW PROCESS FROM NODE 501.00 TO NODE 502.00 1S CODE = 91

UPSTREAM NODE ELEVATION(FEET) = 153.90
DOWNSTREAM NODE ELEVATION(FEET) = 153.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 58.00
"V GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET)
PAVEMENT LIP(FEET) = 0.030 MANNING*S N = .0150
PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.03500
MAXIMUM DEPTH(FEET) = 0.20

10 YEAR RAINFALL INTENSITY(INCH/HOUR)
NOTE: RAINFALL INTENSITY 1S BASED ON Tc
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT
S.C.S. CURVE NUMBER (AMC I1) = 79
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.42
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.09 FLOOD WIDTH(FEET) 3.70
"V GUTTER FLOW TRAVEL TIME(MIN.) = 0.48 Tc(MIN.) 3.42
SUBAREA AREA(ACRES) = 0.14 SUBAREA RUNOFF(CFS) = 0.46
AREA-AVERAGE RUNOFF COEFFICIENT = 0.760
TOTAL AREA(ACRES) = 0.2 PEAK FLOW RATE(CFS) = 0.65

0.050

4.479
5-MINUTE.

.7600

2.03

END OF SUBAREA "V GUTTER HYDRAULICS:

DEPTH(FEET) = 0.11 FLOOD WIDTH(FEET) = 4._88

FLOW VELOCITY(FEET/SEC.) = 2.20 DEPTH*VELOCITY(FT*FT/SEC) = 0.25
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 502.00 = 115.00 FEET.

R o R e R e R R AR R R R R AR R R R R R R R R AR AR R SR R e SR R R R R AR AR (R AR AR R AR R R AR R SRR R R R R Rk R R R e R

FLOW PROCESS FROM NODE 502.00 TO NODE 503.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.10 DOWNSTREAM(FEET) = 150.70
FLOW LENGTH(FEET) = 67.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.79

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.65

PIPE TRAVEL TIME(MIN.) = 0.40  Tc(MIN.) =  3.82

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  503.00 = 182.00 FEET.

AE A A AA A A AA A A A A A AR A A A A A AA A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKX

FLOW PROCESS FROM NODE 503.00 TO NODE 503.00 1S CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.479
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
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S.C.S. CURVE NUMBER (AMC 11) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.03 SUBAREA RUNOFF(CFS) =  0.09
TOTAL AREA(ACRES) = 0.2  TOTAL RUNOFF(CFS) = 0.73
TC(MIN.) = 3.82

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A AAA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AL AAKX

FLOW PROCESS FROM NODE 503.00 TO NODE 504.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.70 DOWNSTREAM(FEET) = 150.50
FLOW LENGTH(FEET) = 36.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 9.0 INCH PIPE IS 5.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.80

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.73

PIPE TRAVEL TIME(MIN.) = 0.21  Tc(MIN.) =  4.04

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  504.00 = 218.00 FEET.

R o o R e R R AR AR R R R R AR R R AR R AR R R R R R R e R R R AR AR R R R R R R R R R AR R R R R R R SRk R e R R Rk

FLOW PROCESS FROM NODE 504 .00 TO NODE 504.00 1S CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.479
NOTE: RAINFALL INTENSITY 1S BASED ON Tc 5-MINUTE.
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.07 SUBAREA RUNOFF(CFS) =  0.24
TOTAL AREA(ACRES) = 0.3 TOTAL RUNOFF(CFS) = 0.97
TC(MIN.) = 4.04

AE A A AA A A AA A AA A A AR A A A A A AR A A AR A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 504.00 TO NODE 504.00 1S CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.479
NOTE: RAINFALL INTENSITY 1S BASED ON Tc 5-MINUTE.
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.05 SUBAREA RUNOFF(CFS) =  0.19
TOTAL AREA(ACRES) = 0.3  TOTAL RUNOFF(CFS) = 1.16
TC(MIN.) = 4.04

R o o R R AR R R AR R R R R R R R R R R R AR AR R R R R R AR R AR R R kS R R R R R AR R R e o e

FLOW PROCESS FROM NODE 504 .00 TO NODE 505.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.50 DOWNSTREAM(FEET) =  150.20
FLOW LENGTH(FEET) =  55.00 = MANNING"S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 7.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.00

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.16
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PIPE TRAVEL TIME(MIN.) = 0.31 Tc(MIN.) = 4.34
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 505.00 = 273.00 FEET.

R o R e R e R R AR R R R R AR R Rk R R R R AR AR R R R R R R AR R AR R R AR R R R R AR R R S A R AR R R R R R e S e e

FLOW PROCESS FROM NODE 505.00 TO NODE 505.00 1S CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.479
NOTE: RAINFALL INTENSITY 1S BASED ON Tc 5-MINUTE.
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMC 11) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.08 SUBAREA RUNOFF(CFS) =  0.26
TOTAL AREA(ACRES) = 0.4 TOTAL RUNOFF(CFS) = 1.41
TC(MIN.) = 4.34

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 505.00 TO NODE 505.00 1S CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.479
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.03  SUBAREA RUNOFF(CFS) =  0.10
TOTAL AREA(ACRES) = 0.4 TOTAL RUNOFF(CFS) = 1.51
TC(MIN.) = 4.34

R o R e R e R R AR R R R R AR Rk R R R R R AR R R AR R AR R o S R R R AR AR R R R R R R AR AR o R R R R R R R e R R Rk

FLOW PROCESS FROM NODE 505.00 TO NODE 506.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.20 DOWNSTREAM(FEET) =  149.30

FLOW LENGTH(FEET) =  85.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 6.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.15

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

PIPE-FLOW(CFS) = 1.51

PIPE TRAVEL TIME(MIN.) = 0.34  Tc(MIN.) =  4.68

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  506.00 = 358.00 FEET.
FEAIAIAAXAAXAAXAAAAXAAAAAXAAXAAAAAAAAAAAXAAAAAXAAAIAAAAkAXAkAAAkAkhhAkhkAhAkhkhAhkhkhkkhkhkkhkhAkhkhAkhkhAhkhAhkhhihiiix

FLOW PROCESS FROM NODE  506.00 TO NODE  506.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

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

TIME OF CONCENTRATION(MIN.) = 4.68
RAINFALL INTENSITY(INCH/HR) = 4.48

TOTAL STREAM AREA(ACRES) = 0.45

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.51

AE A A AA A A AA A A A A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKX

FLOW PROCESS FROM NODE 600.00 TO NODE 601.00 1S CODE = 21
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>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*SER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMC Il1) = 79
INITIAL SUBAREA FLOW-LENGTH(FEET) =  45.00
UPSTREAM ELEVATION(FEET) = 153.00
DOWNSTREAM ELEVATION(FEET) = 152.75
ELEVATION DIFFERENCE(FEET) = 0.25
SUBAREA OVERLAND TIME OF FLOW(MIN.) =  4.994
10 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.479
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.22
TOTAL AREA(ACRES) = 0.06 TOTAL RUNOFF(CFS) = 0.22

R o R e R R R AR R R R R AR AR R R R R R R R R R R AR AR R R AR (R AR AR R R R R AR R AR AR R AR R AR R R AR R R AR R SR AR R e R

FLOW PROCESS FROM NODE 601.00 TO NODE 506.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 152.75 DOWNSTREAM ELEVATION(FEET)
STREET LENGTH(FEET) = 81.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

1
=
a1
N
N
(%)

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

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) = 0.43
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.22
HALFSTREET FLOOD WIDTH(FEET) = 3.34
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.45
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.32
STREET FLOW TRAVEL TIME(MIN.) = 0.93 Tc(MIN.) = 5.92
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.016
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC 11) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.760
SUBAREA AREA(ACRES) = 0.14 SUBAREA RUNOFF(CFS) = 0.41
TOTAL AREA(ACRES) = 0.2 PEAK FLOW RATE(CFS) = 0.61

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.25 HALFSTREET FLOOD WIDTH(FEET) = 5.16

FLOW VELOCITY(FEET/SEC.) = 1.42 DEPTH*VELOCITY(FT*FT/SEC.) = 0.36
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 506.00 = 126.00 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AR A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AR A AAXK

FLOW PROCESS FROM NODE 506.00 TO NODE 506.00 1S 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.) = 5.92
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RAINFALL INTENSITY(INCH/HR) =  4.02

TOTAL STREAM AREA(ACRES) = 0.20

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.61

*% CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 1.51 4.68 4.479 0.45
2 0.61 5.92 4.016 0.20

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 2.00 4.68 4.479
2 1.97 5.92 4.016
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2.00 Tc(MIN.) =  4.68
TOTAL AREA(ACRES) = 0.6
LONGEST FLOWPATH FROM NODE  500.00 TO NODE  506.00 = 358.00 FEET.

AE A A AA A A AAAAA A A AR A A AA A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AT AR AKK

FLOW PROCESS FROM NODE 506.00 TO NODE 507.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 148.00 DOWNSTREAM(FEET) =  147.50
FLOW LENGTH(FEET) = 16.00 ~ MANNING™S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 5.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.83

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.00

PIPE TRAVEL TIME(MIN.) = 0.04  Tc(MIN.) =  4.72

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  507.00 = 374.00 FEET.

R o o R e R e R R AR R R R R AR R R R R AR R R R S R S R R e S R SR AR (R AR R R R R AR R e SR AR R AR R SR R R R S e R R S

FLOW PROCESS FROM NODE 507.00 TO NODE 107.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 2.00 4.72 4.479 0.65
LONGEST FLOWPATH FROM NODE  500.00 TO NODE  107.00 = 374.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 2.22 6.27 3.872 0.73
LONGEST FLOWPATH FROM NODE  200.00 TO NODE  107.00 = 299.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 3.67 4.72 4.479
2 3.94 6.27 3.872
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COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 3.94 Tc(MIN.) =  6.27
TOTAL AREA(ACRES) = 1.4

AE A A AA A A AA A A A A A AR A A A A A AR A A AA A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AR AR AKX

FLOW PROCESS FROM NODE 107.00 TO NODE 108.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 147 .50 DOWNSTREAM(FEET) = 146.40
FLOW LENGTH(FEET) = 97.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 15.0 INCH PIPE IS 8.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.57

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 3.94

PIPE TRAVEL TIME(MIN.) = 0.29  Tc(MIN.) =  6.56

LONGEST FLOWPATH FROM NODE  500.00 TO NODE 108.00 = 471.00 FEET.
KAEEAAAAAAAAAAA A AR A A A A AR AR A A AR A A AR AT A A AR AART AT AAAAAARARAAAAAAAARAAAAAAAAARAAAAAAAA LK

FLOW PROCESS FROM NODE 108.00 TO NODE 108.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 6.56
RAINFALL INTENSITY(INCH/HR) = 3.76

TOTAL STREAM AREA(ACRES) = 1.38

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.94

R o R e R R R AR AR R R R R AR R Rk R R R R R AR R R AR AR R R o R R R R AR AR R R S R S SR AR R AR AR R R R R R R (e

FLOW PROCESS FROM NODE 700.00 TO NODE 701.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMC 11) = 79
INITIAL SUBAREA FLOW-LENGTH(FEET) = 75.00
UPSTREAM ELEVATION(FEET) = 152.40
DOWNSTREAM ELEVATION(FEET) 151.70
ELEVATION DIFFERENCE(FEET) = 0.70
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.971
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 63.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.479
NOTE: RAINFALL INTENSITY 1S BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.10
TOTAL AREA(ACRES) = 0.03 TOTAL RUNOFF(CFS) = 0.10

R o o R e R e R R AR R R R R AR R R R R AR R R R R R R R e R R AR AR R R R R R R R R R AR AR R R R R R R R R R R R R

FLOW PROCESS FROM NODE 701.00 TO NODE 701.00 1S CODE = 81

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

10 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.479
NOTE: RAINFALL INTENSITY 1S BASED ON Tc 5-MINUTE.
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMC 11) = 79

Page 14



P10R.RES
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.06 SUBAREA RUNOFF(CFS) =  0.22
TOTAL AREA(ACRES) = 0.1 TOTAL RUNOFF(CFS) = 0.32
TC(MIN.) =  4.97

R R e R e R R AR R R R R AR R R R R AR R R R R R R R R R R AR R R AR (R AR AR R AR AR R R S e e SR AR R AR R R R e R R Ak

FLOW PROCESS FROM NODE 701.00 TO NODE 702.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.60 DOWNSTREAM(FEET) = 150.18
FLOW LENGTH(FEET) = 90.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 6.0 INCH PIPE IS 4.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.10

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.32

PIPE TRAVEL TIME(MIN.) = 0.71  Tc(MIN.) =  5.68

LONGEST FLOWPATH FROM NODE  700.00 TO NODE  702.00 = 165.00 FEET.

AE A A AA A A AAAAA A A AA A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKX

FLOW PROCESS FROM NODE 702.00 TO NODE 702.00 1S CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.123
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC 11) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.05 SUBAREA RUNOFF(CFS) =  0.17
TOTAL AREA(ACRES) = 0.2 TOTAL RUNOFF(CFS) = 0.47
TC(MIN.) = 5.68

AE A A AA A A AA A AA A A AR A A A A A AR A A AR A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKX

FLOW PROCESS FROM NODE 702.00 TO NODE 703.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.18 DOWNSTREAM(FEET) = 149.90
FLOW LENGTH(FEET) = 55.00 MANNING®*S N = 0.013

DEPTH OF FLOW IN 9.0 INCH PIPE IS 4_1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.42

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.47

PIPE TRAVEL TIME(MIN.) = 0.38 Tc(MIN.) = 6.06

LONGEST FLOWPATH FROM NODE 700.00 TO NODE 703.00 = 220.00 FEET.

FEAEEIAIEAEAITEAAITXAAXITXAAXAEAIAXAAIAXAAIXAAXTXAAITXAAXAXAIAXAXAXAXAAITXAITXxIAITdhIrAdhirdrhidrhihrhdrhhrhidhiihiiix

FLOW PROCESS FROM NODE 703.00 TO NODE 704.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 148.60 DOWNSTREAM(FEET) =  147.13
FLOW LENGTH(FEET) = 14.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 6.0 INCH PIPE IS 2.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.45

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.47

PIPE TRAVEL TIME(MIN.) = 0.03  Tc(MIN.) =  6.10

LONGEST FLOWPATH FROM NODE  700.00 TO NODE  704.00 = 234.00 FEET.
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FLOW PROCESS FROM NODE 704.00 TO NODE 704.00 1S CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.942
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.16 SUBAREA RUNOFF(CFS) =  0.46
TOTAL AREA(ACRES) = 0.3  TOTAL RUNOFF(CFS) = 0.91
TC(MIN.) = 6.10
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FLOW PROCESS FROM NODE 704 .00 TO NODE 705.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) =  147.13 DOWNSTREAM(FEET) =  146.40

FLOW LENGTH(FEET) = 12.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 6.0 INCH PIPE IS 3.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.20

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 0.91

PIPE TRAVEL TIME(MIN.) = 0.03  Tc(MIN.) =  6.12

LONGEST FLOWPATH FROM NODE  700.00 TO NODE  705.00 = 246.00 FEET.
FEAIAIAAXAAXAAXAAXAAXAAAAAXAAAAAAAAAAAAAXAAAAAXAAAAAIAAAXAAAAkAhAhAkhkAhAkhkAhAhkkhAhkkhkhkkhkhAkhkAhkAhkhAhkhhhihiikx

FLOW PROCESS FROM NODE  705.00 TO NODE  705.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 6.12
RAINFALL INTENSITY(INCH/HR) = 3.93

TOTAL STREAM AREA(ACRES) = 0.31

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.91

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 800.00 TO NODE 801.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMC I1) = 79
INITIAL SUBAREA FLOW-LENGTH(FEET) = 75.00
UPSTREAM ELEVATION(FEET) = 152.40
DOWNSTREAM ELEVATION(FEET) 151.70
ELEVATION DIFFERENCE(FEET) 0.70
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.971
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 63.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.479
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.10
TOTAL AREA(CACRES) = 0.03  TOTAL RUNOFF(CFS) = 0.10
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FLOW PROCESS FROM NODE 801.00 TO NODE 801.00 1S CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) 4.479
NOTE: RAINFALL INTENSITY 1S BASED ON Tc 5-MINUTE.
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMC 11) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.05 SUBAREA RUNOFF(CFS) =  0.19
TOTAL AREA(ACRES) = 0.1 TOTAL RUNOFF(CFS) = 0.29
TC(MIN.) = 4.97
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FLOW PROCESS FROM NODE 801.00 TO NODE 802.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.60 DOWNSTREAM(FEET) = 150.15
FLOW LENGTH(FEET) = 90.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 6.0 INCH PIPE IS 3.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.14

ESTIMATED PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.29

PIPE TRAVEL TIME(MIN.) = 0.70  Tc(MIN.) =  5.67

LONGEST FLOWPATH FROM NODE  800.00 TO NODE  802.00 = 165.00 FEET.
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FLOW PROCESS FROM NODE 802.00 TO NODE 802.00 1S CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.130
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.06 SUBAREA RUNOFF(CFS) =  0.20
TOTAL AREA(ACRES) = 0.2 TOTAL RUNOFF(CFS) = 0.47
TC(MIN.) =  5.67
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FLOW PROCESS FROM NODE 802.00 TO NODE 803.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.15 DOWNSTREAM(FEET) = 149.90
FLOW LENGTH(FEET) = 55.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.33

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.47

PIPE TRAVEL TIME(MIN.) = 0.39  Tc(MIN.) =  6.06

LONGEST FLOWPATH FROM NODE  800.00 TO NODE  803.00 = 220.00 FEET.
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FLOW PROCESS FROM NODE 803.00 TO NODE 804.00 1S CODE = 31
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>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 148.60 DOWNSTREAM(FEET) = 147.13
FLOW LENGTH(FEET) = 14_00 MANNING*S N = 0.013
DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) =  7.46

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.47

PIPE TRAVEL TIME(MIN.) = 0.03  Tc(MIN.) =  6.10

LONGEST FLOWPATH FROM NODE  800.00 TO NODE  804.00 = 234.00 FEET.
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FLOW PROCESS FROM NODE 804.00 TO NODE 804.00 1S CODE = 81

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.942
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMC 11) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.16 SUBAREA RUNOFF(CFS) =  0.46
TOTAL AREA(ACRES) = 0.3 TOTAL RUNOFF(CFS) = 0.91
TC(MIN.) = 6.10
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FLOW PROCESS FROM NODE 804.00 TO NODE 805.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) =  147.13 DOWNSTREAM(FEET) =  146.40

FLOW LENGTH(FEET) = 12.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 6.0 INCH PIPE IS 3.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.20

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 0.91

PIPE TRAVEL TIME(MIN.) = 0.03  Tc(MIN.) =  6.12

LONGEST FLOWPATH FROM NODE  800.00 TO NODE  805.00 = 246.00 FEET.
KEEAAAAAAAAAAAAA A A A A A A AR AR A A AR A AR R E A A AR A AR R EAAAAAARARTAAAAAAAAAAAAAAAARAAAAAAAA LK

FLOW PROCESS FROM NODE  805.00 TO NODE  705.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION(MIN.) = 6.12

RAINFALL INTENSITY(INCH/HR) = 3.93

TOTAL STREAM AREA(ACRES) = 0.31

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.91

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 3.94 6.56 3.761 1.38
2 0.91 6.12 3.930 0.31
3 0.91 6.12 3.930 0.31

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.
Page 18
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** PEAK FLOW RATE TABLE **

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

1 5.51 6.12 3.930

2 5.51 6.12 3.930

3 5.69 6.56 3.761
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 5.69 Tc(MIN.) =  6.56
TOTAL AREA(ACRES) = 2.0

LONGEST FLOWPATH FROM NODE 500.00 TO NODE 705.00 =

471.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

2.0 TC(MIN.) = 6.56
5.69

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 1982-2012 Advanced Engineering Software (aes)
Ver. 17.5 Release Date: 07/05/2012 License 1D 1463

Analysis prepared by:

Buccola Engineering, Inc.
3142 Vista Way, Suite 301
Oceanside, CA 92056
(760) 721-2000

* Sandpiper Vvilla - Preliminary Hydrology Report *
* Post-Development Condition Rational Method for 100-Year Storm Event *
* *

AE A A AA A AAKAAAAA A A A A A AA A AR A A AR A AAAAAAAAAAAAAAAAALAAAAAAAAAAXAAAAAAAAAAAAAAAAAX

FILE NAME: G:\1664\P100.DAT
TIME/DATE OF STUDY: 16:08 01/12/2017

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 2.700

SPECIFIED MINIMUM PIPE SIZE(INCH) = ~4.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SPECIFIED CONSTANT RUNOFF COEFFICIENT = 0.760

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) (FD) SIDE / SIDE/ WAY (FD) (FT) (FT) (FD )

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 = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*S1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

R o o o R e R R R AR R R R R AR R R R SRR R R R R R R R R AR AR R R R R R R R R R R AR R R S R R R R R R R R S e S e

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):

RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
SOIL CLASSIFICATION IS "D"

S.C.S. CURVE NUMBER (AMC I1) = 88

INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00
UPSTREAM ELEVATION(FEET) = 153.10
DOWNSTREAM ELEVATION(FEET) = 152.50
ELEVATION DIFFERENCE(FEET) = 0.60

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.741
Page 1
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.114
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.32
TOTAL AREA(ACRES) = 0.06  TOTAL RUNOFF(CFS) = 0.32

R o R e R e R R AR R R R R AR R R R R R R R R R R R AR R R R R R S R R R S R S R R R AR R R R R R R R R R R R e S e

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.80 DOWNSTREAM(FEET) = 151.56
FLOW LENGTH(FEET) = 35.00 MANNING®*S N = 0.013
DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.48

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.32

PIPE TRAVEL TIME(MIN.) = 0.24  Tc(MIN.) =  4.98

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 95.00 FEET.

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR)
NOTE: RAINFALL INTENSITY 1S BASED ON Tc
*USER SPECIFIED(GLOBAL):

RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
SOIL CLASSIFICATION 1S "D"

S.C.S. CURVE NUMBER (AMC 11) = 88

AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

7.114
5-MINUTE.

SUBAREA AREA(ACRES) =  0.08 SUBAREA RUNOFF(CFS) =  0.43
TOTAL AREA(ACRES) = 0.1 TOTAL RUNOFF(CFS) = 0.76
TC(MIN.) = 4.98

AE A A AA A A AAAAA A A AR A A A A A AR A A AR A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKX

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.56 DOWNSTREAM(FEET) = 151.38
FLOW LENGTH(FEET) = 28.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 5.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.98

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.76

PIPE TRAVEL TIME(MIN.) = 0.16  Tc(MIN.) =  5.13

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 123.00 FEET.

R o R e R e R AR AR R R R R AR Rk R R R R AR AR R R R R R AR R R R AR (R AR AR R R R R R R R AR R R R AR R R R R Rk R e S e o e

FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.995
*USER SPECIFIED(GLOBAL):

RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D
S.C.S. CURVE NUMBER (AMC 11) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600
SUBAREA AREA(ACRES) = 0.15 SUBAREA RUNOFF(CFS) = 0.80

Page 2
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P100R.RES
TOTAL AREA(ACRES) = 0.3  TOTAL RUNOFF(CFS) = 1.54
TC(MIN.) =  5.13

R o o R R R R A kR R AR R R S S e R e R R R R R AR AR AR R R R R R R R R R R R R R G

FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.38 DOWNSTREAM(FEET) = 150.81
FLOW LENGTH(FEET) =  48.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 6.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.38

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.54

PIPE TRAVEL TIME(MIN.) = 0.18  Tc(MIN.) =  5.32

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 171.00 FEET.

AE A A AA A A AA A A A A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.839
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.03  SUBAREA RUNOFF(CFS) =  0.16
TOTAL AREA(ACRES) = 0.3  TOTAL RUNOFF(CFS) = 1.66
TC(MIN.) =  5.32
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FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.81 DOWNSTREAM(FEET) =  149.90

FLOW LENGTH(FEET) =  45.00 = MANNING"S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 5.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.53

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

PIPE-FLOW(CFS) = 1.66

PIPE TRAVEL TIME(MIN.) = 0.14  Tc(MIN.) =  5.45

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 216.00 FEET.
FEAIAIAAAAXAAXAAXAAXAAAAAXAAXAAAAAAAAAAAXAAXAAAXAAAAAAAkAXAAAkAkhhAhkAhAkhkhAhkhkhkkhkhkkhkhAkhkhAhkAhkhAhkhhiihiiix

FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

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

TIME OF CONCENTRATION(MIN.) = 5.45
RAINFALL INTENSITY(INCH/HR) = 6.73

TOTAL STREAM AREA(CACRES) = 0.32

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.66

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAKK

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1S CODE = 21
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>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):

RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600

SOIL CLASSIFICATION IS "D"

S.C.S. CURVE NUMBER (AMC I1) = 88

INITIAL SUBAREA FLOW-LENGTH(FEET) = 90.00

UPSTREAM ELEVATION(FEET) = 153.10

DOWNSTREAM ELEVATION(FEET) 152.20

ELEVATION DIFFERENCE(FEET) 0.90

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.934

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 65.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.114
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.16
TOTAL AREA(ACRES) = 0.03 TOTAL RUNOFF(CFS) = 0.16

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AR A AAXX

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.20 DOWNSTREAM(FEET) =  150.80
FLOW LENGTH(FEET) = 55.00 = MANNING"S N = 0.013

DEPTH OF FLOW IN" 6.0 INCH PIPE IS 2.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.11

ESTIMATED PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.16

PIPE TRAVEL TIME(MIN.) = 0.43  Tc(MIN.) =  5.37

LONGEST FLOWPATH FROM NODE ~ 200.00 TO NODE  202.00 = 145.00 FEET.

R o R R AR R R R AR AR R R R R R R R R R R R AR AR R R R R R R e R R R R AR S kR R R AR R SR AR R R R R R G

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.795
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
SOIL CLASSIFICATION 1S "D"
S.C.S. CURVE NUMBER (AMC 11) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.06 SUBAREA RUNOFF(CFS) =  0.31
TOTAL AREA(ACRES) = 0.1 TOTAL RUNOFF(CFS) = 0.46
TC(MIN.) =  5.37
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FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.795
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
SOIL CLASSIFICATION 1S D™
S.C.S. CURVE NUMBER (AMC 11) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600
SUBAREA AREA(ACRES) = 0.04 SUBAREA RUNOFF(CFS) = 0.21
TOTAL AREACACRES) = 0.1 TOTAL RUNOFF(CFS) = 0.67
Page 4
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TC(MIN.) = 5.37

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A AAA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKX

FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.80 DOWNSTREAM(FEET) = 150.25
FLOW LENGTH(FEET) = 55.00 = MANNING®S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 4.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.41

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.67

PIPE TRAVEL TIME(MIN.) = 0.27  Tc(MIN.) =  5.64

LONGEST FLOWPATH FROM NODE ~ 200.00 TO NODE  203.00 = 200.00 FEET.

R o R e R e R AR AR R R R AR R R R AR R R R R R R R R S R R R R R R R R R R AR kS R R R AR R R e o e

FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.584
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
SOIL CLASSIFICATION 1S "D"
S.C.S. CURVE NUMBER (AMC 11) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.07 SUBAREA RUNOFF(CFS) =  0.35
TOTAL AREA(ACRES) = 0.2 TOTAL RUNOFF(CFS) = 1.00
TC(MIN.) =  5.64
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FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.584
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.03  SUBAREA RUNOFF(CFS) =  0.15
TOTAL AREA(ACRES) = 0.2 TOTAL RUNOFF(CFS) = 1.15
TC(MIN.) =  5.64

R o R e R R AR R R R R AR Rk R R R R AR AR R ARAE R R R R R AR R R AR R AR R AR AR R R S e R R AR R R R R R e R e o e

FLOW PROCESS FROM NODE 203.00 TO NODE 105.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.25 DOWNSTREAM(FEET) = 149.90
FLOW LENGTH(FEET) = 35.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 9.0 INCH PIPE IS 5.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.87

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.15

PIPE TRAVEL TIME(MIN.) = 0.15  Tc(MIN.) =  5.79

LONGEST FLOWPATH FROM NODE  200.00 TO NODE 105.00 = 235.00 FEET.

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA NI A AAKK
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FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 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.) = 5.79

RAINFALL INTENSITY(INCH/HR) =  6.47

TOTAL STREAM AREA(ACRES) = 0.23

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.15

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 1.66 5.45 6.728 0.32
2 1.15 5.79 6.473 0.23

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 2.75 5.45 6.728
2 2.75 5.79 6.473
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2.75 Tc(MIN.) = 5.79
TOTAL AREA(ACRES) = 0.6
LONGEST FLOWPATH FROM NODE  200.00 TO NODE  105.00 = 235.00 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKX

FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 149.90 DOWNSTREAM(FEET) =  149.30

FLOW LENGTH(FEET) =  48.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 12.0 INCH PIPE IS 7.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.25

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 2.75

PIPE TRAVEL TIME(MIN.) = 0.15  Tc(MIN.) =  5.94

LONGEST FLOWPATH FROM NODE ~ 200.00 TO NODE 106.00 = 283.00 FEET.
KAEEAAAAAAAAAAAA A A A A A A A AR A A A A A A AR R ET A AAAAART XA EAAAAAARARAAAAAAAARAAAAAAAAARAAAAAAAA LK

FLOW PROCESS FROM NODE 106.00 TO NODE 106.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

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

TIME OF CONCENTRATION(MIN.) = 5.94
RAINFALL INTENSITY(INCH/HR) = 6.37

TOTAL STREAM AREA(ACRES) = 0.55

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.75
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FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
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*SER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
SOIL CLASSIFICATION IS "D
S.C.S. CURVE NUMBER (AMC Il1) = 88
INITIAL SUBAREA FLOW-LENGTH(FEET) =  45.00
UPSTREAM ELEVATION(FEET) = 153.00
DOWNSTREAM ELEVATION(FEET) = 152.75
ELEVATION DIFFERENCE(FEET) = 0.25
SUBAREA OVERLAND TIME OF FLOW(MIN.) =  4.994
100 YEAR RAINFALL INTENSITY(INCH/HOUR) 7.114
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.22
TOTAL AREA(ACRES) = 0.04 TOTAL RUNOFF(CFS) = 0.22

R R e R R R AR AR R R R R R R R AR R R R R AR AR R SRR R SR R R R R R AR AR R R R R S R S R R SR AR SR R R R R R AR R e o e

FLOW PROCESS FROM NODE 301.00 TO NODE 106.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 152.75 DOWNSTREAM ELEVATION(FEET)
STREET LENGTH(FEET) = 82.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

1
=
a1
N
N
(%)

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

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) = 0.55
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.25
HALFSTREET FLOOD WIDTH(FEET) = 4.72
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.41
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.35
STREET FLOW TRAVEL TIME(MIN.) = 0.97 Tc(MIN.) = 5.96
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.350
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC I1) = 88
AREA-AVERAGE RUNOFF COEFFICIENT = 0.760
SUBAREA AREA(ACRES) = 0.14 SUBAREA RUNOFF(CFS) = 0.68
TOTAL AREA(ACRES) = 0.2 PEAK FLOW RATE(CFS) = 0.87

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.28 HALFSTREET FLOOD WIDTH(FEET) = 6.66

FLOW VELOCITY(FEET/SEC.) = 1.47 DEPTH*VELOCITY(FT*FT/SEC.) = 0.41
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 106.00 = 127.00 FEET.

R o R e R R AR AR S R R S e R R AR R R R S R R R R S R R AR R R R R R R AR AR R R R R AR R SR R R R R R SRR R R e o e

FLOW PROCESS FROM NODE 106.00 TO NODE 106.00 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:
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TIME OF CONCENTRATION(MIN.) =  5.96

RAINFALL INTENSITY(INCH/HR) = 6.35

TOTAL STREAM AREA(ACRES) = 0.18

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.87

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 2.75 5.94 6.366 0.55
2 0.87 5.96 6.350 0.18

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 3.62 5.94 6.366
2 3.61 5.96 6.350
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 3.62 Tc(MIN.) =  5.94
TOTAL AREA(ACRES) = 0.7
LONGEST FLOWPATH FROM NODE  200.00 TO NODE 106.00 = 283.00 FEET.

R o o e R R R AR R R AR R R R R R R R R R R R AR AR R R R R R AR (R AR R e S R R e R R R R AR e

FLOW PROCESS FROM NODE 106.00 TO NODE 107.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 148.00 DOWNSTREAM(FEET) =  147.50
FLOW LENGTH(FEET) = 16.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN  12.0 INCH PIPE IS 6.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.97

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.62

PIPE TRAVEL TIME(MIN.) = 0.03  Tc(MIN.) =  5.97

LONGEST FLOWPATH FROM NODE  200.00 TO NODE 107.00 = 299.00 FEET.

AE A A AA A A AA A A A A A AR A A A A A AA A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 107.00 TO NODE 107.00 IS CODE = 10

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AR A AAKK

FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79

INITIAL SUBAREA FLOW-LENGTH(FEET) = 57.00
UPSTREAM ELEVATION(FEET) = 156.10
DOWNSTREAM ELEVATION(FEET) = 153.90
ELEVATION DIFFERENCE(FEET) = 2.20

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.946

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.114
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.30
TOTAL AREA(ACRES) = 0.05 TOTAL RUNOFF(CFS) = 0.30
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R o o o o AR R R R R o kAR R R b S e S R S e R R S R S R R R AR R R R R R R R R R R Rk

FLOW PROCESS FROM NODE 501.00 TO NODE 502.00 1S CODE = 91

UPSTREAM NODE ELEVATION(FEET) = 153.90
DOWNSTREAM NODE ELEVATION(FEET) = 153.00
CHANNEL LENGTH THRU SUBAREA(FEET) =  58.00

"V GUTTER WIDTH(FEET) = 3.00 ~ GUTTER HIKE(FEET)
PAVEMENT LIP(FEET) = ~0.030 MANNING"S N = .0150
PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.03500
MAXIMUM DEPTH(FEET) = 0.20

100 YEAR RAINFALL™ INTENSITY(INCH/HOUR)
NOTE: RAINFALL INTENSITY IS BASED ON Tc
*SER SPECIFIED(GLOBAL):

RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT
S.C.S. CURVE NUMBER (AMC Il1) = 79
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.66
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.11 FLOOD WIDTH(FEET) 4.88

"V'" GUTTER FLOW TRAVEL TIME(MIN.) = 0.43 Tc(MIN.) 3.38

SUBAREA AREA(ACRES) =  0.14 SUBAREA RUNOFF(CFS) =  0.73
AREA-AVERAGE RUNOFF COEFFICIENT = 0.760
TOTAL AREA(ACRES) = 0.2 PEAK FLOW RATE(CFS) = 1.03

0.050

7.114
5-MINUTE.

.7600

2.25

END OF SUBAREA "V GUTTER HYDRAULICS:

DEPTH(FEET) = 0.14 FLOOD WIDTH(FEET) = 6.16

FLOW VELOCITY(FEET/SEC.) = 2.46 DEPTH*VELOCITY(FT*FT/SEC) = 0.33
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 502.00 = 115.00 FEET.

R o o R e R R R AR AR R R R AR R R R R AR R R R S R R R R S S R R AR O R R R R R R R AR o Sk R R R R R AR R R R R R R

FLOW PROCESS FROM NODE 502.00 TO NODE 503.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 151.10 DOWNSTREAM(FEET) = 150.70
FLOW LENGTH(FEET) = 67.00 MANNING®*S N = 0.013
DEPTH OF FLOW IN 9.0 INCH PIPE IS 6.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.07

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.03

PIPE TRAVEL TIME(MIN.) = 0.36  Tc(MIN.) =  3.74

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  503.00 = 182.00 FEET.

AE A A AA A A AA A AA A A AR A A AA A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA NI A AKX

FLOW PROCESS FROM NODE 503.00 TO NODE 503.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) 7.114
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.03  SUBAREA RUNOFF(CFS) =  0.14
TOTAL AREA(ACRES) = 0.2 TOTAL RUNOFF(CFS) = 1.16
TC(MIN.) = 3.74

R o o R R R AR R R R R AR R R R R R R R R S R R AR R R R R R R R AR R kS R R e R R e R R R AR e

FLOW PROCESS FROM NODE 503.00 TO NODE 504.00 1S CODE = 31
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>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 150.70 DOWNSTREAM(FEET) = 150.50
FLOW LENGTH(FEET) = 36.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 9.0 INCH PIPE IS 7.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.02

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.16

PIPE TRAVEL TIME(MIN.) = 0.20  Tc(MIN.) =  3.94

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  504.00 = 218.00 FEET.

R R o R e R R AR AR R R R R AR R R R R AR R R R S R R R R e S R SR R R AR AR R AR AR R R R R R R R R SRR R R R Rk R e S e S e

FLOW PROCESS FROM NODE 504 .00 TO NODE 504.00 1S CODE = 81

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) 7.114
NOTE: RAINFALL INTENSITY 1S BASED ON Tc 5-MINUTE.
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC 11) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.07 SUBAREA RUNOFF(CFS) =  0.38
TOTAL AREA(ACRES) = 0.3 TOTAL RUNOFF(CFS) = 1.54
TC(MIN.) = 3.94

AE A A AA A A AAAAA A A AR A A A A A AR A A AR A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKX

FLOW PROCESS FROM NODE 504.00 TO NODE 504.00 1S CODE = 81

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) 7.114
NOTE: RAINFALL INTENSITY 1S BASED ON Tc 5-MINUTE.
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.05 SUBAREA RUNOFF(CFS) =  0.30
TOTAL AREA(ACRES) = 0.3  TOTAL RUNOFF(CFS) = 1.84
TC(MIN.) = 3.94

R o R e R e R AR AR R R R R AR R R R R R R AR R R R R AR R R e R R R R R AR AR R R R AR R S R R R R AR R o e o e

FLOW PROCESS FROM NODE 504 .00 TO NODE 505.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.50 DOWNSTREAM(FEET) =  150.20
FLOW LENGTH(FEET) =  55.00 = MANNING"S N = 0.013

DEPTH OF FLOW IN" 12.0 INCH PIPE IS 7.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.48

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.84

PIPE TRAVEL TIME(MIN.) = 0.26  Tc(MIN.) =  4.20

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  505.00 = 273.00 FEET.

AE A A AAAAAAAAA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKX

FLOW PROCESS FROM NODE 505.00 TO NODE 505.00 1S CODE = 81
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) 7.114
NOTE: RAINFALL INTENSITY 1S BASED ON Tc 5-MINUTE.
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMC 11) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.08 SUBAREA RUNOFF(CFS) =  0.41
TOTAL AREA(ACRES) = 0.4 TOTAL RUNOFF(CFS) = 2.24
TC(MIN.) = 4.20

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA NI A AAKK

FLOW PROCESS FROM NODE 505.00 TO NODE 505.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) 7.114
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.03 SUBAREA RUNOFF(CFS) =  0.16
TOTAL AREA(ACRES) = 0.4 TOTAL RUNOFF(CFS) = 2.41
TC(MIN.) = 4.20

R R R R AR R R R AR AR R R R R R R R R R R R R SRR R SR R R R R R R AR R R ko S R R e R R R AR R R e o e

FLOW PROCESS FROM NODE 505.00 TO NODE 506.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.20 DOWNSTREAM(FEET) =  149.30

FLOW LENGTH(FEET) =  85.00 = MANNING"S N = 0.013

DEPTH OF FLOW IN  12.0 INCH PIPE IS 7.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.78

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 2.41

PIPE TRAVEL TIME(MIN.) = 0.30  Tc(MIN.) =  4.50

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  506.00 = 358.00 FEET.
FEAIEIAAIAAXAAXAAAAXAAAAAXAAXAAAAAAAAAXAAXAAAAAXAAAIAAIAAAXAAkAkAhAhAhkAkhkAhkkhkhkkhkhkkhkhAkhkAhkAhkhAhkhhhihiikx

FLOW PROCESS FROM NODE  506.00 TO NODE  506.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

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

TIME OF CONCENTRATION(MIN.) = 4.50
RAINFALL INTENSITY(INCH/HR) = 7.11

TOTAL STREAM AREA(CACRES) = 0.45

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.41

AE A A AA A A AA A AR A A AR A A A A A AR A A AA A AAAAAA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 600.00 TO NODE 601.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79

INITIAL SUBAREA FLOW-LENGTH(FEET) = 45.00
UPSTREAM ELEVATION(FEET) = 153.00
DOWNSTREAM ELEVATION(FEET) = 152.75
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ELEVATION DIFFERENCE(FEET) = 0.25
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.994
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.114
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.35
TOTAL AREA(ACRES) = 0.06  TOTAL RUNOFF(CFS) = 0.35

R o R e R e R R AR R R R R AR R R R R R R AR R R R R R e S S R R R AR AR R R S R S e S R R AR R R R R R R e e

FLOW PROCESS FROM NODE 601.00 TO NODE 506.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 152.75 DOWNSTREAM ELEVATION(FEET)
STREET LENGTH(FEET) = 81.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

1
=
a1
N
N
(%)

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

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) = 0.68
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.26
HALFSTREET FLOOD WIDTH(FEET) =  5.59
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.43
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =  0.38
STREET FLOW TRAVEL TIME(MIN.) = 0.94° Tc(MIN.) =  5.94
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.369
*SER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMC Il1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.760
SUBAREA AREA(ACRES) =  0.14 SUBAREA RUNOFF(CFS) =  0.65
TOTAL AREA(ACRES) = 0.2 PEAK FLOW RATE(CFS) = 0.97

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.29 HALFSTREET FLOOD WIDTH(FEET) = 7.09

FLOW VELOCITY(FEET/SEC.) = 1.51 DEPTH*VELOCITY(FT*FT/SEC.) = 0.44
LONGEST FLOWPATH FROM NODE 600.00 TO NODE 506.00 = 126.00 FEET.

AE A A AA A A AAAAAA A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 506.00 TO NODE 506.00 1S 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.) =  5.94

RAINFALL INTENSITY(INCH/HR) = 6.37

TOTAL STREAM AREA(ACRES) = 0.20

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.97

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 2.41 4.50 7.114 0.45
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2 0.97 5.94 6.369 0.20

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 3.14 4.50 7.114
2 3.12 5.94 6.369
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 3.14 Tc(MIN.) =  4.50
TOTAL AREA(ACRES) = 0.6
LONGEST FLOWPATH FROM NODE  500.00 TO NODE  506.00 = 358.00 FEET.

AE A A AA A A AA A A A A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AL AAAK

FLOW PROCESS FROM NODE 506.00 TO NODE 507.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 148.00 DOWNSTREAM(FEET) =  147.50
FLOW LENGTH(FEET) = 16.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 12.0 INCH PIPE IS 6.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.70

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.14

PIPE TRAVEL TIME(MIN.) = 0.03  Tc(MIN.) =  4.53

LONGEST FLOWPATH FROM NODE  500.00 TO NODE  507.00 = 374.00 FEET.

R o R e R e R R AR R R R R AR Rk R R R AR AR R R R R R AR AR R R R AR AR R R R R AR AR R S e S e S AR R ARAE R R R e R e R Rk

FLOW PROCESS FROM NODE 507.00 TO NODE 107.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 3.14 4.53 .114 0.65
LONGEST FLOWPATH FROM NODE  500.00 TO NODE  107.00 = 374.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR)  (ACRE)
1 3.62 5.97 .343 0.73
LONGEST FLOWPATH FROM NODE  200.00 TO NODE  107.00 = 299.00 FEET.

** PEAK FLOW RATE TABLE **

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

1 5.88 4.53 7.114

2 6.42 5.97 6.343
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 6.42 Tc(MIN.) =  5.97
TOTAL AREA(ACRES) = 1.4

R o o e R e R R AR R R R R AR R R R R R AR R R R R R S R R AR AR R R R R R R R R AR R ke S R R R R R R AR R o e

FLOW PROCESS FROM NODE 107.00 TO NODE 108.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 147 .50 DOWNSTREAM(FEET) = 146.40
FLOW LENGTH(FEET) = 97.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 15.0 INCH PIPE IS 12.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.06

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 6.42

PIPE TRAVEL TIME(MIN.) = 0.27  Tc(MIN.) =  6.24

LONGEST FLOWPATH FROM NODE ~ 500.00 TO NODE 108.00 = 471.00 FEET.
KAEEAAAAAAAAAAAAA AR A A A A AR AR A A A A A A AR ET A AAAAARA XA AAAAAARAAAAAAAAARAAAAAAAARAAAAAAAAA LK

FLOW PROCESS FROM NODE 108.00 TO NODE 108.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 6.24
RAINFALL INTENSITY(INCH/HR) = 6.17

TOTAL STREAM AREA(ACRES) = 1.38

PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.42

R o o R e R e R AR AR R R R R AR R R R R R R R R R AR R SR R o S R R AR R AR AR R AR AR R R S e R R AR R R R Rk R e S e S e

FLOW PROCESS FROM NODE 700.00 TO NODE 701.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):

RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600

S.C.S. CURVE NUMBER (AMC 11) = 79

INITIAL SUBAREA FLOW-LENGTH(FEET) = 75.00

UPSTREAM ELEVATION(FEET) = 152.40

DOWNSTREAM ELEVATION(FEET) = 151.70

ELEVATION DIFFERENCE(FEET) = 0.70

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.971

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 63.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.114
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.16
TOTAL AREA(ACRES) = 0.03  TOTAL RUNOFF(CFS) = 0.16

R o R e R R R AR R R R R AR R R R R AR R R R S R S R R S S R R AR R AR AR R R R R AR A R R R AR R R AR R SR AR R e

FLOW PROCESS FROM NODE 701.00 TO NODE 701.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR)
NOTE: RAINFALL INTENSITY 1S BASED ON Tc
*USER SPECIFIED(GLOBAL):

RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC 11) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

7.114
5-MINUTE.

SUBAREA AREA(ACRES) =  0.06 SUBAREA RUNOFF(CFS) =  0.35
TOTAL AREA(ACRES) = 0.1 TOTAL RUNOFF(CFS) = 0.51
TC(MIN.) = 4.97

AE A A AA A A AA A AR A A AR A A A A A AR A A AA A AR A A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKX

FLOW PROCESS FROM NODE 701.00 TO NODE 702.00 1S CODE = 31



P100R.RES
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 150.60 DOWNSTREAM(FEET) = 150.18
FLOW LENGTH(FEET) = 90.00 MANNING®*S N = 0.013
DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.39

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.51

PIPE TRAVEL TIME(MIN.) = 0.63  Tc(MIN.) =  5.60

LONGEST FLOWPATH FROM NODE  700.00 TO NODE  702.00 = 165.00 FEET.

AE A A AA A A AA A AA A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA NI A AAKK

FLOW PROCESS FROM NODE 702.00 TO NODE 702.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.615
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.05 SUBAREA RUNOFF(CFS) =  0.28
TOTAL AREA(ACRES) = 0.2 TOTAL RUNOFF(CFS) = 0.75
TC(MIN.) =  5.60

AE A A AA A A AA A AA A A AR A A A A A AR A A AR A AR A A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 702.00 TO NODE 703.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.18 DOWNSTREAM(FEET) =  149.90
FLOW LENGTH(FEET) = 55.00 = MANNING®S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 5.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.73

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.75

PIPE TRAVEL TIME(MIN.) = 0.34  Tc(MIN.) =  5.93

LONGEST FLOWPATH FROM NODE ~ 700.00 TO NODE  703.00 = 220.00 FEET.

R o o R R AR R R AR R R R R R R R R R R R SRR R R R R R R R R AR AR R R R AR AR Sk R R R R e R R R AR e

FLOW PROCESS FROM NODE 703.00 TO NODE 704.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 148.60 DOWNSTREAM(FEET) = 147.13
FLOW LENGTH(FEET) = 14.00 = MANNING"S N = 0.013

DEPTH OF FLOW IN" 6.0 INCH PIPE IS 2.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.50

ESTIMATED PIPE DIAMETER(INCH) =  6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.75

PIPE TRAVEL TIME(MIN.) = 0.03  Tc(MIN.) =  5.96

LONGEST FLOWPATH FROM NODE  700.00 TO NODE  704.00 = 234.00 FEET.

AE A A AA A A AA A A A A A AR A A A A A AR A A AA A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 704.00 TO NODE 704.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.352
*USER SPECIFIED(GLOBAL):
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RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.16  SUBAREA RUNOFF(CFS) =  0.75
TOTAL AREA(ACRES) = 0.3  TOTAL RUNOFF(CFS) = 1.47
TC(MIN.) =  5.96

R o R e R e R R AR R R R R AR R R R R R R AR R R R R R e S S R R R AR AR R R S R S e S R R AR R R R R R R e e

FLOW PROCESS FROM NODE 704 .00 TO NODE 705.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) =  147.13 DOWNSTREAM(FEET) =  146.40

FLOW LENGTH(FEET) = 12.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 3.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.18

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

PIPE-FLOW(CFS) = 1.47

PIPE TRAVEL TIME(MIN.) = 0.02  Tc(MIN.) =  5.98

LONGEST FLOWPATH FROM NODE  700.00 TO NODE  705.00 = 246.00 FEET.
FEIAIAAIAAXAAXAAAAXAAAAAXAAAAAAAAAAAXAAXAAAAAXAAAAAIAAAXAAAkAkAhAAhAkhkAhAkhkhAhkhkhkkhkhkkhkhAkhkhAhkAhkhAhkhhiihiiix

FLOW PROCESS FROM NODE  705.00 TO NODE  705.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 5.98
RAINFALL INTENSITY(INCH/HR) = 6.34

TOTAL STREAM AREA(ACRES) = 0.31

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.47

AE A A AA A A AA A AA A A AR A A A A A AR A A AR A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKX

FLOW PROCESS FROM NODE 800.00 TO NODE 801.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .7600
S.C.S. CURVE NUMBER (AMC I1) = 79
INITIAL SUBAREA FLOW-LENGTH(FEET) = 75.00
UPSTREAM ELEVATION(FEET) = 152.40
DOWNSTREAM ELEVATION(FEET) 151.70
ELEVATION DIFFERENCE(FEET) 0.70
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.971
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 63.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.114
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.16
TOTAL AREA(ACRES) = 0.03  TOTAL RUNOFF(CFS) = 0.16

AE A A AA A A AA A A A A A AR A A A A A AR A A AA A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 801.00 TO NODE 801.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.114
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
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P100R.RES
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC 11) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.05 SUBAREA RUNOFF(CFS) =  0.30
TOTAL AREA(ACRES) = 0.1 TOTAL RUNOFF(CFS) = 0.46
TC(MIN.) = 4.97

AE A A AA A A AA A AA A A AR A A AA A AR A A AA A AA A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 801.00 TO NODE 802.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.60 DOWNSTREAM(FEET) = 150.15
FLOW LENGTH(FEET) = 90.00 MANNING®*S N = 0.013

DEPTH OF FLOW IN 9.0 INCH PIPE IS 4_0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.39

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.46

PIPE TRAVEL TIME(MIN.) = 0.63 Tc(MIN.) = 5.60

LONGEST FLOWPATH FROM NODE 800.00 TO NODE 802.00 = 165.00 FEET.

R o o R e R e R AR AR R R R R AR R R R R R R R R R AR R SR R o S R R AR R AR AR R AR AR R R S e R R AR R R R Rk R e S e S e

FLOW PROCESS FROM NODE 802.00 TO NODE 802.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.614
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC I1) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.06 SUBAREA RUNOFF(CFS) =  0.33
TOTAL AREA(ACRES) = 0.2  TOTAL RUNOFF(CFS) = 0.75
TC(MIN.) =  5.60

R o o R R R AR R R R R AR R R R R R R R R S R R AR R R R R R R R AR R kS R R e R R e R R R AR e

FLOW PROCESS FROM NODE 802.00 TO NODE 803.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 150.15 DOWNSTREAM(FEET) = 149.90
FLOW LENGTH(FEET) = 55.00 MANNING*S N = 0.013
DEPTH OF FLOW IN 9.0 INCH PIPE IS 5.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.60

ESTIMATED PIPE DIAMETER(INCH) =  9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.75

PIPE TRAVEL TIME(MIN.) = 0.35  Tc(MIN.) =  5.95

LONGEST FLOWPATH FROM NODE  800.00 TO NODE  803.00 = 220.00 FEET.

AE A A AA A A AA A AR A A AR A A A A A AR A A AA A AAAAAA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 803.00 TO NODE 804.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 148.60 DOWNSTREAM(FEET) = 147 .13
FLOW LENGTH(FEET) = 14.00 MANNING*S N = 0.013
DEPTH OF FLOW 1IN 6.0 INCH PIPE IS 2.8 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.50
ESTIMATED PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = 1
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PIPE-FLOW(CFS) = 0.75
PIPE TRAVEL TIME(MIN.) = 0.03  Tc(MIN.) =  5.98
LONGEST FLOWPATH FROM NODE  800.00 TO NODE  804.00 = 234.00 FEET.

AE A A AA A A AAAAA A A AR A A A A A AR A A AA A AR A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AL AAKK

FLOW PROCESS FROM NODE 804.00 TO NODE 804.00 1S CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.340
*USER SPECIFIED(GLOBAL):
RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = _7600
S.C.S. CURVE NUMBER (AMC 11) = 79
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7600

SUBAREA AREA(ACRES) =  0.16 SUBAREA RUNOFF(CFS) =  0.75
TOTAL AREA(ACRES) = 0.3 TOTAL RUNOFF(CFS) = 1.47
TC(MIN.) = 5.08

AE A A AA A A AA A A A A A AR A A A A A AR A A AA A AR A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

FLOW PROCESS FROM NODE 804.00 TO NODE 805.00 1S CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) =  147.13 DOWNSTREAM(FEET) =  146.40

FLOW LENGTH(FEET) = 12.00 ~ MANNING"S N = 0.013

DEPTH OF FLOW IN" 9.0 INCH PIPE IS 3.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.17

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

PIPE-FLOW(CFS) = 1.47

PIPE TRAVEL TIME(MIN.) = 0.02  Tc(MIN.) =  6.00

LONGEST FLOWPATH FROM NODE  800.00 TO NODE  805.00 = 246.00 FEET.
KAEEAAAAAAAAAA AR A AR A A A A AR AR A A A A A A AR ET A A AR AR RIT XA A AAAAARARAAAAAAAARAAAAAAAARAAAAAAAAA LK

FLOW PROCESS FROM NODE ~ 805.00 TO NODE  705.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION(MIN.) = 6.00

RAINFALL INTENSITY(INCH/HR) = 6.32

TOTAL STREAM AREA(ACRES) = 0.31

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.47

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 6.42 6.24 6.167 1.38
2 1.47 5.98 6.335 0.31
3 1.47 6.00 6.323 0.31

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 9.09 5.98 6.335
2 9.11 6.00 6.323
3 9.28 6.24 6.167
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P100R.RES
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 9.28 Tc(MIN.) =  6.24
TOTAL AREA(ACRES) = 2.0
LONGEST FLOWPATH FROM NODE  500.00 TO NODE  705.00 = 471.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)
PEAK FLOW RATE(CFS)

2.0 TC(MIN.) = 6.24
9.28

END OF RATIONAL METHOD ANALYSIS
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SECTION 5.0

FIGURES AND EXHIBITS

Figure

1. Vicinity Map

Exhibits
Exhibit A — Existing-Condition Hydrology Map

Exhibit B — Proposed-Condition Hydrology Map
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