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DESCRIPTION OF PROJECT AREA

The project area described as the Super Block is located Northerly of the Interstate-10,
southerly of San Bernardino Avenue and is bounded by Hermosa Avenue and Riverside
Avenue to the east and west respectively. The Super Block is located in the City of
Colton, County of San Bernardino. The total gross acreage of the study area is roughly
528 acres. This project area is within two watershed areas 3-3 and 3-5, which are
tributary to the Rialto Channel just south of the project.

ANAYLISIS

Analysis of the site was performed using the rational method and unit hydrographs for
sub areas where on site retention is possible. Street capacities where also verified for the
existing and proposed conditions

The study was done for runoff from a 100-year frequency storm event falling on a
saturated watershed (AMC III). Soil class and rain intensities were obtained from San
Bernardino Hydrology Manual. The soil classification for the site was determined to be
B-C, a soils value of C was used for the study. The 100 year 1-hr intensity is 1.27 inch;
the 10 year 1-hr intensity is .90 inch.

HYDROLOGY SOFTWARE

The modeling software used for the Hydrology Analysis for this project is:
Advance Engineering Software (AES) 2003-Rational Method

Civil Design 2004- Unit Hydrograph and Flood Routing

Bentley FlowMaster-Hydraulics

EXISTING CONDITION

The project site has two tributary drainage areas which rely heavily on surface flow for
drainage, due to the geography of the site most of the onsite runoff is retained within the
watershed. The project site and the sub areas can be seen on the Hydrology Map included
in Appendix E.

Area “A”, is 155 acres, and makes up 30% of the study area. This area drains to the south
west, towards a low point on West Valley Blvd at the intersection of Sycamore. There are
two existing catch basins at this location. One catch basin (CB1: W=4") is tributary to the
Colton drain an 84” RCP line on Valley that connects to the Rialto channel 1/3 of mile
downstream. The other catch basin (CB2: W=7") acts as a culvert to relive the sump of
inundation and directs the run off down Sycamore Ave through a curb opening.
Approximately 55% of sub area “A” is developed commercial land use located along side
Valley Blvd and Wild Rose Ave. The runoff is conveyed through curb and gutter towards
the low point on Valley Blvd. The remaining 45% is composed of open grassland with
define earth swales. The run off is conveyed through the open spaces by sheet flow unto
Valley Blvd and Wild Rose Ave where it is taken by curb and gutter towards the existing



catch basins at the intersection of Valley Blvd and Sycamore Ave. A total Qoo = 240 cfs
is conveyed towards this sump were it floods the intersections. Street capacity
calculations show that Valley Blvd is approximately 1 foot under water. The inlet
capacities of CB1 and CB2 are about 14 cfs and 25 cfs respectively, which provide little
help in alleviating the flooding on Valley Blvd. The remaining run off ultimately
overflows down Sycamore Ave towards Interstate-10. An existing 36” CMP relieves the
flooding and conveys the flow across the freeway.

Area “B” is 43.69 acres and makes up 8.0% of the study area. This area drains by sheet
flow across the open spaces to the south and along the half width of Pepper Ave towards
Valley Blvd. The street flows are conveyed though curb and gutter towards a low point
located on Valley Blvd approximately 400 feet west from the intersection of Pepper Ave.
Approximately 35% of this sub area is composed of commercial development the
remainder is open grass land with defined earth swales. A total Qoo = 76.55 cfs is
conveyed towards the low point on Valley Blvd. The runoff is then conveyed into and
adjoining open space just northerly of the low point for retention and infiltration.

Area “C” is 81.88 acres and makes up 16% of the study area. This portion of the site
drains to the south east along Valley blvd via curb and gutter. Approximately 15% of this
sub area is commercial use the remainder is open grass land with defined earthen swales
and sluggish pools. A total Qo0 = 126.97 cfs makes it way down to the intersection of
Valley Blvd and Hermosa Ave and continues downstream.

Area “D” is 64.8 acres and makes up 12% of the study area. This portion of the site has
been developed by the hospital and drains to the south east. There is an onsite storm drain
system which picks up flows around the property and ultimately discharges into a
detention basin with an approximate volume of 10.6 Ac-Ft. A total Qo0 = 174.4 cfs
makes it way down to the detention basin with a total volume of 31.20 Ac-Ft. This
suggests that the basin must bleed into the 108 line located on Meridian Street.

Areas E, F, G, and H are all located south of West Valley Blvd. They are 7.5 acres, 8.73
acres, 12.40 acres and 5.81 acres respectively. These areas make up 6.5% of the study
area and are of commercial land use. These areas drain towards existing 36” CMP
culverts which direct flows across Interstate-10. Areas E, F, G, and H have a Q90 = 24
cfs, 31.74 cfs, 36.91 cfs and 21.21 cfs respectively.

Det-1 is 7.0 acre and makes up 1.5% of the study area; it is currently a detention basin
that provides a recreational park at the bottom. Approximately 84 cfs enter the basin from
Tracts 13424 & 13471 located just north of San Bernardino Ave. A total Qoo = 96.54 cfs
will confluence at the basin which requires 17.6 Ac-Ft of retention. However the basin
provides 17 Ac-ft. Analysis of the capacity of the basin has not been done. However
initial inspection suggest that the existing volume of the basin is adequate to detain these
flows due to the fact that the basin will bleed out a portion of these flows through the 36”
CSP located at the spill way along with a 6’ diameter riser with 2’ x 3’ square holes cut at
the sides. See attached plans. These flows will bleed into HYD-2 and HYD-3 where they
are spread and retained for percolation.



Hyd-1 is 17.97 acres and makes up 3.5% of the study area and is composed of open
grassland. This portion of the site contains a retention basin of approximately 16 Ac-Ft.
This sub area receives a Qo0 = 51.24 cfs which requires 8.36 Ac-Ft for retention. It can
be seen that no runoff leaves this sub area as it can be fully retain onsite.

Hyd-2 is 70.53 acres and makes up 13.5% of the study area and is currently a golf course.
The golf course contains various retention basins thought the site for a total volume of
approximately 32 Ac-Ft .This sub area receives a Qoo = 165.84 cfs which requires 32.42
Ac-Ft for retention. There is a small difference in required volume however; the
remaining volume can be spread out on the golf course. Therefore no runoff leaves this
sub area as it can be fully retained onsite.

Hyd-3 is 22.36 acres and makes up 4.5% of the study area and is composed of open grass
lands with sluggish pools. This portion of the site contains various retention pools for a
total volume of approximately 9.7 Ac-Ft .This sub area receives a Qoo = 69.53 cfs which
requires 10.4 Ac-Ft for retention. Due to the geography of this sub area it is possible that
the difference in volume could be retained within the site as its spreads out through out
the site and infiltrates.

Hyd-4 is 30.94 acres and makes up 5.8% of the study area; this area is currently a
cemetery with an onsite retention basin. The basin is approximately 12 Ac-ft in volume.
This sub area receives a Qoo = 91.2 cfs which requires 14.4 Ac-Ft for retention. It is
possible that full retention of the 14.4 Ac-ft can be attained by spreading over the
cemetery against its block walls.

PROPOSED CONDITION

The drainage pattern for the site will remain unchanged as a result of the proposed
improvements. The existing tributary areas and ultimate points of collection for each
tributary area will remain the same. As part of the Super Block Master Plan, a storm drain
system is being proposed throughout the project area. In order to minimize deficiencies
in the existing drainage system, individual developments will be responsible for
detaining all stormwater in excess of the sites existing peak runoff. These detention
requirements are necessary because the existing hydraulic gradient of the 84” Colton
drain is approximately at grade with Valley Blvd. The total discharge of the project area
to the Colton drain will be Qo0 = 135 cfs. A conceptual storm drain plan has been
included in Appendix D of this report. The project site and the tributary drainage areas
can be seen on the Proposed Hydrology Map included in Appendix E.

Areas “A”,” B%, and “J” are all outside of the City of Colton limits, however their flows
are still tributary to the low point found on Valley Blvd west of Sycamore Ave (L1). The
master plan will still accept these off site flows with some mitigation. If these areas are
developed they will be subject to a 90% reduction from pre existing flows further
reducing its impact downstream.



Area “A” is 19.79 acres and makes up 3.7% of the study area, this area is currently
outside of the city limits. This sub area is composed of grassy open space with some
define earth swales. It is proposed that this area be picked up by a 30” storm drain lateral
tied into the 84” Colton drain running north- south along the city limits. A total Qg =
34.84 cfs would be introduced into this existing system. (Need to research capacity of
Colton drain, we suspect that this area might be tabled to flow to this area)

Area “B” is 16.47 acres and makes up 3.1% of the study area; this sub area is
approximately 50% commercial land use. Area “B” is also located outside the city limits
but still tributary to the master plan. A total Qoo = 35.76 cfs would be introduced into
this existing system (Need to research capacity of Colton drain, we suspect that this area
might be tabled to flow to this area)

Area “J” is 19.0 acres and makes up 3.6% of the study area, this sub area is composed
mainly of commercial land use. A total Qo0 =47.21 cfs makes its way to the low point on
Valley (L1).The flows from sub area “J” will confluence with the street flows coming
westerly down Valley Blvd.

Area HYD-2 is 167.28 acres which make up 31.6% of the study area which will be
composed of medium to high density residential, open space, a school site as well as
business parks fronting on Valley Boulevard. Each of these proposed sites will be
required to reduce peak flows with the implementation of detention basins. HYD-2 will
be graded to drain to the south west were inlets will be placed at the intersections with
Wild Rose Ave. The storm drain system will then run along Wild Rose Avenue and
ultimately connecting to the existing 84" Colton drain, as shown in the conceptual storm
drain plan. The flow coming down towards the existing Colton drain is Qoo = 219.58 cfs,
stormwater detention required of each new development will reduce the peak flow to 135
cfs which will be introduced to the extension of the Colton drain (I-7).

Area HYD-5 is 125.1 acres which make up 23.7% of the study area. This sub area will be
composed of retail, office mixed use and habitat. Runoff will be conveyed through curb
and gutter down towards Valley Blvd where a proposed storm drain system will pick up
the flows and convey the flows into a retention basin locate in PA 20 with a volume of
approximately 60 acre-feet. This basin will be an interim basin until the 108 line is
connected downstream. Once the connection is made the retention basin is no longer
needed.

The remaining 31.37% of the study area will remain unchanged from the existing
conditions (Areas D, E, F, G, H and HYD-4). If these areas are redeveloped they will
be subject to a 90% reduction from pre existing flows further reducing its impact
downstream.



CONCLUSION

The study of the existing conditions revealed that about 28% of the site is in full retention
of its run off, significant retention is visible in the aerial of the site. The remainder of the
study area relies heavily on surface and street flows as its drainage system. There are
currently 2 storm drain systems serving the two watershed areas. An 84” Colton drain
which runs South at the city limits and west on Valley Blvd and connects to the Rialto
channel. There are extensions to this storm drain that are proposed per the San
Bernardino master plan (Project 3-3) line I-6 and I-7. The other storm drain line is a 108”
line running south along Meridian Ave and east on Valley Blvd, which currently does not
have an outlet. There are future plans to connect this storm drain to the Rialto channel
once funding is provided to cross the Interstate-10 with a culvert. There is also an
existing basin which receives flows up stream of our study area, research shows
approximately 84 cfs is expected.

Flooding is also reported at the intersections of Valley Blvd at Sycamore Ave and Valley
Blvd at Pepper Ave. The flooding is due to a backwater condition caused by the
undersized Rialto Channel, no improvements proposed for this project will reduce or
eliminate the flooding at these intersections. However, all future development in the
Colton Super Block Specific Plan will be required to detain all flows in excess of the sites
existing runoff.

In order to remove the existing detention basin/recreation park and develop PA 12,
PA 13 and PA 14 a storm drain line will need to be constructed and connected to the
existing 84 Colton Drain with capacity to accept the Q190 = 84 cfs that is currently
being discharge into the basin.

The detailed engineering design for the storm drain system will refine the design
currently shown on the conceptual storm drain plans. The facilities will be sized to meet
the current requirements for landowners within the project area based on the proposed
land uses and will meet the city of Colton’s and county of San Bernardino standards.
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KEA AR KA AR AR EAA AR AR AR ERAARAAR AR R AT AA A AR AR AART R R AAA RN AN AR AR RAAAARAARARAARR AR R AR A%
RATTONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
{c} Copyright 1983-2003 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/2003 License ID 1237

Analysis prepared by:
Hall & Foreman, Inc.

420 Exchange, Suite 100
Irvine, CA 92602

KHARKAAKAKRE A KRR R I KN R AR A ** DESGCRIPTION OF STUDY *#F R kXA XK AR KK RRARER R KR KR AR

* EXISTING CONDITIONS *
* 100 YEAR STORM EVENT
* COLTON SUPER BLOCK DEC. 20, 2007 *

LRSS R E SRR R R AR R R R E LR RS RS SR LA A SR IER R AR R ER R R REERE R

FILE NAME: EX_COLT.DAT
TIME/DATE OF STUDY: 17:12 12/20/2007

--*TIME-QF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.85
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

10-YEAR STORM 60-MINUTE INTENSITY{INCH/HOUR) = 0.950
100-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.260
COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 100.00 1-HOUR INTENSITY {INCH/HOUR) = 1.2600

SLOPE OF INTENSITY DURATION CURVE = 0.6000
*ANTECEDENT MOISTURE CONDITICN (AMC) IIT ASSUMED FOR RATICNAL METHOD*

*[JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-~CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTE LIP HIKE FACTOR
NO. (FT} (FT) SIDE / 8IDE/ WAY {FT} {FT) {(FT) (FT) (nn}

1 43.0 21.5 0.009/0.009/0.020 0.67 2.00 0.0313 0.167 0.0160
2 28.0 14.0 0.017/0.0177/0.020 0.67 2,00 0.0313 0.167 0.0160
3 36.0 18.0 ¢.017/0.017/0.020 0.67 2.00 ©.0313 0.167 0.0160
4 24.0 12.0 0.017/0.017/0.020 0.67 2.00 0.0313 0.167 0.0160
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.50 FEET

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*{Velocity) Constraint = 5.5 (FI*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED



***************‘k’*'k************************‘k**************‘k******************

FLOW PROCESS FROM NODE 3100.00 TO NCDE 101.00 IS CODE = 21
>>>>>RATIONAL, METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTE (FEET) = 1200.00
ELEVATION DATA: UPSTREAM(FEET) = 1086.00 DOWNSTREAM (FEET) = 1074 .50

Te = K* [ (LENGTH*+* 3.00}/ (ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 13.129

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.136

SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 5C5 B5OIL AREA Fp Ap 5CS8 TC
LAND USE GROUP {ACRES) {INCH/HR) {DECIMAL) CN {(MIN.)

COMMERCIAL C .87 0.27 0.10 86 13.13

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 19.22

TOTAL; AREA (ACRES) = 6.87 PEAK FLOW RATE(CFS) = 19.22

**********‘k************'k'k*‘k'k**'k*******‘k'k'k**‘k*********'k‘k************‘k********

FLOW PROCESS FROM NCDE 101.00 TO NODE 102.00 I8 CODE = 62
523> >COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»»>> (STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION (FEET) = 1074.50 DOWNSTREAM ELEVATICON(FEET} = 1071.60
STREET LENGTH{FEET) = 1198.00 CURB HEIGHT{INCHES) = 8.0
STREET HALFWIDTH (FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 21.50
INSIDE STREET CROSSFALL (DECIMAL) = 0.009
OUTSIDE STREET CROSSFALL (DECIMAL) = ©.009

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTICN FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 21.82
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH{FEET) = 0.54
HALFSTREET FLOOD WIDTH (FEET) =  40.06
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.47
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.79
STREET FLOW TRAVEL TIME(MIN.) = 13.60 Tc(MIN.) = 26.73
*# 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.047
SUBAREA LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 2.85 0.27 0.10 86
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 2.85 SUBAREA RUNOFF (CFS) = 5.18
EFFECTIVE AREA (ACRES) = 9.72 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.10



*

TOTAL AREA (ACRES) = 9.72 PEAK FLOW RATE (CFS) = 18.22
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.52 HALFSTREET FLOOD WIDTH(FEET) = 38.04
FLOW VELOCITY (FEET/SEC.) = 1.43 DEPTH*VELOCITY (FT*FT/SEC.) = 0.7%
LONGEST FLOWPATH FROM NODE 100.00 TO NCDE 102.00 = 2398.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 109.00 IS CODE = 62
»>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<«<<<<
>»>5>> {STREET TABLE SECTION # 1 USED) <c<<<<

UPSTREAM ELEVATION (FEET) = 1071.60 DOWNSTREAM ELEVATION (FEET) = 1070.50
STREET LENGTH (FEET) = 702,00 CURB HEIGHT (INCHES) = 8.0
STREET EHALFWIDTH({FEET) = 43.00

DISTANCE FROM CROWN TC CROSSFALL GRADERREAK (FEET) = 21.50
INSIDE STREET CROSSFALL(DECIMAL) = 0.009
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.009

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL {DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ¢.0160
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 23.71
***STREET FLOWING FULL***
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH (FEET) = 0.58

HALFSTREET FLOOD WIDTH(FEET} = 43 .00

AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.30

PRODUCT OF DEPTH&VELQCITY (FT+*FT/SEC.) = 0.75

STREET FLOW TRAVEL TIME{MIN.) = 9.02 Tc{MIN.) = 35.75

* 100 YEAR RAINFALL INTENSITY(INCH/HR} = 1.719

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 8C8 80IL AREA Fp Ap 508

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

RESTIDENTIAL

5.7 DWELLINGS/ACRE" C 6.28 0.27 0.50 86
SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp{INCH/HR) = 0.27

SUBAREAR AVERAGE PERVICUS AREA FRACTION, Ap = 0.50

SUBAREA AREA{ACRES) = 6.28 SUBAREA RUNOFF (CF3Z) = B.95
EFFECTIVE AREA (ACRES) = 16.00 AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.26

TOTAL AREA (ACRES) = 16.00C PEAK FLOW RATE (CFS) = 23.75

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET} = 0.58 HALFSTREET FLOOD WIDTH (FEET) = 43.00
FLOW VELOCITY {FEET/SEC.) = 1.30 DEPTH*VELOCILTY (FT*FT/SEC.) = 0.76
LONGEST FLOWPATH FROM NODE 100.00 TO NCDE 109.00 = 3100.0C FEET.

B R o 2 R AR A R X222 RS AN S SRS RS EE AR R EREREEEREEEREES LR ISR

FLOW PROCESS FROM NODE 109.00 TO NODE 109.00 I8 CODE = 10

>»>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<«
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FLOW PRCCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>»>USE TIME-QOF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 940.00
ELEVATION DATA: UPSTREAM(FEET) = 1115.00 DOWNSTREAM (FEET) = i087.00

Te = K* [ {LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN,) = 15.205

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.871

SUBAREAR Tc BND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 8C8 SOIL AREA Fp Ap 8C§ Ta
LAND USE GROUF {(ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

v, 4 DWELLING/ACREP c 8.38 0.27 0.90 86 15.20

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVICUS AREA FRACTION, Ap = 0.90

SUBAREA RUNOFF (CFS) = 19.81

TOTAL AREA (ACRES) = 8,38 PEAK FLOW RATE{CFS) = 19.81

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

FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 61
»»>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>>> (STANDARD CURB SECTION USED) <<<=<<

UPSTREAM ELEVATION (FEET) = 1087.00 DOWNSTREAM ELEVATION (FEET) = 1083.87
STREET LENGTH (FEET) = 575,00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 15.00
INSIDE STREET CROSSFALL {(DECIMAL) = 0.017
QUTSIDE STREET CROSSFALL(DECIMAL) = 0.017

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 33.74
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.60
HALFSTREET FLCOOD WIDTH (FEET) = 32.16
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.51
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC,) = 1.50
STREET FLOW TRAVEL TIME{(MIN.} = 3.82 Te (MIN.) = 19.02
* 100 YEAR RAINFALL INTENSITY (INCH/ER) = 2.510
SUBAREA LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ 8Cs S0IL AREA Fp Ap SC8
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN
RESIDENTIAL
*2 DWELLINGS/ACRE" C 13.32 0.27 0.70 86
SUBAREZA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27



SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.70

SUBAREA AREA (ACRES) = 13.32 SUBAREA RUNOFF(CFS) = 27.81
EFFECTIVE AREA (ACRES) = 21.70 AREA-AVERAGED Fm(INCH/HR) = 0.21
AREA-AVERAGED Fp{INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.78

TOTAL AREBA (ACRES) = 21.70 PEAK FLOW RATE(CFS) = 44.90

END OF SUBAREZA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.65 HALFSTREET FLOOD WIDTH(FEET) = 37.25
FLOW VELOCITY(FEET/SEC.) = 2.66 DEPTH*VELOCITY (FT*FT/SEC.) = 1.72
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 575.0 FT WITH ELEVATION-DROP = 3.1 FT, IS 31.4 CFS,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 105.00
LONGEST FLOWPATH FROM NODRE 103.00 TO NODE 105.900 = 1515.00 FEET.
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FLOW PROCESS FRCOM NODE 105.00 TO NODE 107.0C IS CODE = 62
»>5»>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA«<<<<<
>»5»> (STREET TABLE SECTION # 2 USED) <<<<<

UPSTREAM ELEVATION (FEET} = 1083.87 DOWNSTREAM ELEVATION (FEET} = 1079.50
STREET LENGTH (FEET) = 696,00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH (FEET) = 28.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 14.00
INSIDE STREET CROSSFALL (DECIMAL)} = 0.017
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.017

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
*#TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 52.50

** ¥ STREET FLOWING FULL¥***
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.69

HALFSTREET FLOOD WIDTH({FEET} = 29.0%

AVERAGE FLOW VELOCITY (FEET/SEC.} = 3.19

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 2.20
STREET FLOW TRAVEL TIME (MIN.) = 3.63 Te (MIN.) = 22.65
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.260
SUBAREA LOSS RATE DATA{AMC III):

DEVELOPMENT TYPE/ 3CS SOIL AREA Fp Ap 8Cs

LAND USE GROUP (ACRES) (INCH/HR) {DECIMAL) CNW

RESIDENTIAL
" .4 DWELLING/ACRE" C 8.37 0.27 0.90 86
SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.90
SUBAREA AREA (ACRES) = 8.37 SUBAREA RUNOFF (CFS) = 1i5.18
EFFECTIVE ARERZ (ACRES) = 3C.07 AREA-AVERAGED Fm(INCH/HR) = 0.22
AREA-AVERAGED Fp{(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.81
TOTAL: AREA(ACRES) = 30.07 PEAK FLOW RATE (CFS) = 55,20

END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.70C HALFSTREET FLOOD WIDTH{FEET) = 29.58
FLOW VELOCITY (FEET/SEC.) = 3.24 DEPTH*VELOCITY (FT*FT/SEC.) = 2.27



LONGEST FLOWPATH FROM NODE 103.00 TO NODE 107.00 = 2211.00 FEET.
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FLOW PROCESS FROM NODE 107.00 TC NODE 107.00 IS5 CODE = 1

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

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

TIME OF CONCENTRATION (MIN.) = 22.65
RAINFALL INTENSITY (INCH/HR) = 2.26
AREA-AVERAGED Fm(INCH/HR) = 0.22
AREA-AVERAGED Fp{INCH/HR) = 0.27
AREA-AVERAGED Ap = 0.81

EFFECTIVE STREAM AREA{ACRES) = 30.07
TOTAL STREAM AREA (ACRES) = 30.07

PEAK FLOW RATE (CFS) AT CONFLUENCE = 55.20
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FLOW PROCESS FRCOM NODE 106.00 TO NODE 107.00 IS5 CODE = 21
>»»>>>RATICNAL METHOD INITIAL SUBAREA ANALYSIS<<«<««<
»>>USE TIME-OF-CONCENTRATICON NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 996,00
ELEVATION DATA: UPSTREAM (FEET) = 1109.00 DOWNSTREAM(FEET) = 1079.50

Tec = K* [ (LENGTH** 3.00}/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) = 15.578

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.830

SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELCPMENT TYPE/ SCS S50IL ARESD Fp Ap SCs Tc
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

" .4 DWELLING/ACRE" c 7.01 0.27 0.90 86 15.58

SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = (.90

SUBAREA RUNOFF (CFS) = 16.31

TOTAL AREA (ACRES) = 7.01 PEAK FLOW RATE (CFS) = 16.31
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FLOW PROCESS FROM NCDE 107.00 TO NODE 107.00 IS CODE = 1
>>>>>DESTIGNATE 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.) = 15.58

RAINFALL INTENSITY (INCH/HR) = 2.83

AREA-AVERAGED Fm{INCH/HR) 0.24
AREA-AVERAGED Fp {INCH/HR) = 0.27
AREA-AVERAGED Ap = 0.90

EFFECTIVE STREAM AREA (ACRES) = 7.01
TCTAL STREAM AREA (ACRES) = 7,01

PEAK FLOW RATE (CFS) AT CONFLUENCE = le.31



*% CONFLUENCE DATA *¥

STREAM Q TC Intensity Fp (Fm} Ap Ae HEADWATER
NUMBER (CFpg) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 £55.20 22.65 2.260 0.27( 0.22) 0.81 30.1 103.0¢C
2 i6.31 15.58 2.830 0.27( 0.24) 0.90 7.0 106.00

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

** PEAK FLOW RATE TABLE **

STREAM 0 T Intensity Fp {Fm) Ap Be HEADWATER
NUMBER (CPS) (MIN.) (INCH/HR} (INCH/HR) {ACRES) NODE
1 64.87 15.58 2.830 0.27( 0.23) 0.83 27.7 106.00
2 67.92 22.65% 2,260 ©0.27( 0.23} 0.83 37.1 103.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 67.92 To (MIN.) = 22 .65

EFFECTIVE AREA (ACRES) = 37.08 AREA-AVERAGED Pm{INCH/HR) = 0.23
AREA-AVERAGED Fp{INCH/HR) = (.27 AREA-AVERAGED Ap = 0.83

TOTAL AREA(ACRES) = 37.08

LONGEST FLOWPATH FROM NODE 103,00 TC NODE 107.00 = 2211.00 FEET.

*****‘k’k*‘:\’*‘k**‘k**********‘k************'k'k‘k*‘k*********'k*‘k'k*********************

FLOW PROCESS FROM NODE 107.00 TG NODE 108.00 IS CODE = 62
»»5>»>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>5> (STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATICN (FEET) = 1079.5C DOWNSTREAM ELEVATION(FEET) = 1077.00
STREET LENGTH (FEET) = 375.00 CURE HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET} = 28.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET} = 14.00
INSIDE STREET CROSSFALL {DECIMAL) = 0.017
QUTSIDE STREET CROSSFALL(DECIMAL) = 0.017

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNCFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = (.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to~curb) = 0.0160
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLCOW(CFS) = 75.19
* % x STREET FLOWING FULL***
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH({FEET) = 0.75
HALFSTREET FLOOD WIDTH({FEET) =  32.26
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.70
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 2.78
STREET FLOW TRAVEL TIME(MIN.) = 1.69 Tc{MIN.) = 24.34
% 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.165
SUBAREA 1L0OSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ 5CS SOIL  AREA Fp Ap sCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
".4 DWELLING/ACRE® c 8.42 0.27 0.90 86
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTICN, Ap = 0.90



*

SUBAREA AREA (ACRES) = 8.42 SUBAREA RUNOFF (CFS) = 14.55

EFFECTIVE AREA (ACRES) = 45,50 AREA-AVERAGED Fm(INCH/HR) = 0.23
AREA-RAVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.84
TOTAL AREA (ACRES) = 45.50 PEAK FLOW RATE (CF8) = 79.28

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET} = 0.76 HALFSTREET FLOOD WIDTH (FEET) = 32.81
FLOW VELOCITY (FEET/SEC.) = 3.77 DEPTH*VELOCITY (FT*FT/SEC.) = 2.87
LONGEST FLOWPATH FROM NODE 103.00 TO NODE 108.00 = 2586.00 FEET.
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FLOW PROCESS FROM NODE 108.00 TO NODE 109.00 IS CODE = 62

= »>5>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>>» {STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION (FEET) = 10677.00 DOWNSTREAM ELEVATION (FEET) = 1070.50

STREET LENGTH (FERT) = 1254.00 CURB HEIGHT (INCHES) = 8.0

STREET HALFWIDTH (FEET} = 28.00

DISTANCE FROM CROWK TO CROSSFALIL GRADEBREAK(FEET) = 14.00

INSIDE STREET CROSSFALL (DECIMAL) = 0.017

QUTSIDE STREET CROSSFALL (DECIMAL) = 0.017

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFE = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.03160

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 84.78

***3TREET FLOWING FULL**¥
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.81

HALFSTREET FLOOD WIDTH(FEET)} = 35.01

AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.53

PRODUCT OF DEPTH&VELOCITY (FT+*FT/SEC.) = 2.85
STREET FLOW TRAVEL TIME(MIN.) = 5.92 Tc{MIN.) = 30.27
* 100 YBAR RAINFALL INTENSITY (INCH/HR) = 1.900
SUBAREA LOSS RATE DATA(AMC III):

DEVELCPMENT TYPE/ SCS SOIL ARER Fp Ap 8C8

LAND USE GROUP (ACRES) {INCH/ER) {DECIMAL) CN

COMMERCTIAL C 6.53 0.27 0.10 86
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.27
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = (.10
SUBAREA AREA (ACRES) = 6.53 SUBAREA RUNQOFF (CFS) = 11,00
EFFECTIVE AREA{ACRES) = 52.03 AREA-AVERAGED Fwm(INCH/HR) = 0.20
AREA~-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.75
TOTAL AREA{ACRES} = 52.03 PEAK FLOW RATE(CFS)} = 79.42

END OF SUBAREA STREET FLCOW HYDRAULICS:

DEPTH (FEET} = 0.79 HALFSTREET FLOOD WIDTH(FEET) = 34.28
FLOW VELOCITY (FEET/SEC.) = 3.45 DEPTH*VELQCITY {FI*FT/SEC.) = 2.73
LONGEST FLOWPATH FROM NODE 103.00 TO NODE 109.00 = 3840.00 FEET.
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FLOW PROCESS FROM NODE 109.00 TO NODE 1¢9.00 IS CODE = 11



»>>>5>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

*% MAIN STREAM CONFLUENCE DATA *%*

S5TREAM Q Tc Intensity Fp (Fm} Ap Ae HEADWATER
NUMBER {(CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 78.92  23.20 2.228 0.27(0.20) 0.73 42.6 106.00
2 79,42 30.27 1.900 ©0.27( 0.20) 0.758 52.0 103.00
LONGEST FLOWPATH FROM NODE 103.00 TO NODE 109.00 = 3840.00 FEET.

**% MEMORY BANK # 1 CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) {(INCH/HR) {INCH/HR) {ACRES) NODE
1 23.75 35.75 1.719 0.27( 0.07) 0.26 16.0 100.060
LONGEST FLOWPATH FROM NODERE 100.00 TC MNODE 169.00 = 3100.00 FEET,

*#% PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Re HEADWATER
NUMBER {CFS} (MIN.} (INCH/HR) ({INCH/HR) {ACRES) NODE
1 99,09 23.20 2.228 0.27( 0.17) 0.64 53.0 106.60
2 101.73 30.27 1.900 0.27( 0.18) 0.65 65.6 103.00
3 94.72 35.7% 1.719 0.27( 0.17) 0.863 68.0 100.00

68.03

#

TOTAL AREA {ACRES)

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 101.73 To(MIN.) = 30.268

EFFECTIVE AREA (ACRES) = 65.58 AREA-AVERAGED FPm(INCH/HR) = 0.18
AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.65

TOTAL AREA (ACRES) = 68.03

LONGEST FLOWPATH FROM NODE 103.00 TO NODE 109.00 = 3840.00 FEET.
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FLOW PROCESS FROM NODE 109.00 TO NODE 108.006 Is CODE = 12

»>>>>CLEAR MEMORY BANK # 1 «<<<«<
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FLOW PROCESS FROM NODE 109.00 TG NODE 116.00 IS CODE = 62
»>5>5>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>»> {STREET TABLE SECTION f## 1 USED)<<c<<<

UPSTREAM ELEVATION (FEET) = 107¢.50 DOWNSTREAM ELEVATION(FEET) = 1064.00
STREET LENGTH (FEET) = 853.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH (FEET} = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 21.50
INSIDE STREET CROSSFALL {DECIMAL} = 0.009
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.009

SPECIFIED NUMBER CF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL)} = (.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS8) = 103.28



*% % STREET FLOWING FULL**#
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTE (FEET) = 0.69

HALFSTREET FLOOD WIDTH (FEET) =  44.10

AVERAGE FLOW VELOCITY {FEET/SEC.) = 3.75

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 2.58
STREET FLOW TRAVEL TIME (MIN.) = 3.79 Tc(MIN.) = 34.06
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 1.770
SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL C 1.97 0.27 0.10 86
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/BR) = 0.27
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 1.97 SUBAREA RUNCFF (CFS) = 3.09
EFFECTIVE AREA (ACRES) = 67.55 AREA-AVERAGED Fm{INCH/HR) = 0.17
AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Zp = 0.63
TOTAL AREA{ACRES) = 70.00 PEAK FLOW RATE (CFS) = 101.73

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.69%9 HALFSTREET FLOOD WIDTH{FEET) = 43.98
FLOW VELOCITY (FEET/SEC.) = 3.72 DEPTH*VELOCITY (FT*FT/SEC.) = 2.56
LONGEST FLOWPATH FROM NODE 103.00 TO NODE 116.00 = 4693.00 FEET.
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FLOW PROCESS FROM NODE i16.00 TO NODE 116.00 IS CODE = 10
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FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 231
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<«<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«<«<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1000.00
ELEVATION DATA: UFSTREAM{FEET) = 1105.00 DOWNSTREAM (FEET) = 1085.00

Te = K* [ {LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc¢{(MIN.) = 16.878

* 100 YEAR RAINFALL INTENSITY {INCH/HR) = 2.697

SUBAREA Tc BND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 5C5 SOIL AREA Fp Ap 5C8 Tc
LAND USE GROUP {ACRES) (INCH/HR) {(DECIMAL) (N (MIN.)

RESIDENTIAL

", 4 DWELLING/ACRE" C 13.10 0.27 0.90 86 16.88

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIQUS AREA FRACTION, ARp = 0.90

SUBAREA RUNOFF (CFS) = 28.891

TOTAL AREA (ACRES) = 13.10 PEAK FLOW RATE (CFS) = 28.91
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FLOW PROCESS FROM NODE 111.00 TO WODE 114.00 IS CODE = 091

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



UPSTREAM NODE ELEVATION (FEET) = 1085.00

DOWNSTREAM NODE ELEVATION (FEET) = 1075.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 1500.00

"y4 GUTTER WIDTR (FERET) = 5,00 GUTTER HIKE (FEET) = 0.250
PAVEMENT LIP(FRET) = 0.010 MANNING*S N = .0250

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH{FEET) = 5.00

% 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.012

SUBAREA LOSS RATE DATA (AMC IIL):

DEVELOPMENT TYFPE/ 8¢S SOIL AREA Fp Ap sCs

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"8-10 DWELLINGS/ACRE" C 16.29 0.27 0.40 86
SUBAREA AVERAGE PERVIQUS LOSS RATE, PFp (INCH/HR} = (.27

SUBAREA AVERAGE PERVICUS AREA FRACTION, Ap = 0.40

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 42.88

TRAVEL TIME THRU SUBAREZR BASED ON VELOCITY (FEET/SEC.)
AVERAGE FLOW DEPTH (FEET)} = 0.80 FLOOD WIDTH (FEET) 56,45

nyt GUTTER FLOW TRAVEL TIME(MIN.) = 10.62 Tc{MIN.) 27.50
SUBAREA AREA{ACRES) = 16.29 SUBAREA RUNOFF (CFS) = 27.90
EFFECTIVE AREA (ACRES) = 29.39 AREA~AVERACGED Fm(INCH/HR) = C.17
AREA-AVERAGED Fp (INCH/HR} = 0.27 AREA-AVERAGED Ap = 0.62

TOTAL AREA (ACRES) = 29,39 PEAK FLOW RATE {CES) = 48,74

2.35

[

It

It

END OF SUBAREA "V! GUTTER HYDRAULICS:

DEPTH (FEET) = 0.84 FLOOD WiIDTH (FEET) = 62.57

FLOW VELOCITY (FEET/SEC.) = 2.42 DEPTH*VELOCITY (FT*FT/SEC) = 2.02
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 114.00 = 2500.00 FEET.

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

FL.OW PROCESS FRCM NODE 114 .00 TO NODE 114.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.} = 27.50

RAINFALL INTENSITY (INCH/HR) =  2.01

AREA-AVERAGED Fm(INCH/HR) = 0.17

AREA-AVERAGED Fp (INCH/HR) = 0.27

AREA-AVERAGED Ap = 0.62

EFFECTIVE STREAM AREA (ACRES) = 29.39

TOTAL STREAM AREA(ACRES) = 29.39

PEAK FLOW RATE({CFS) AT CONFLUENCE = 48.74

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

FLOW PROCESS FROM NODE 112.00 TO NODE 113.00 IS CODE = 21
>>>>>RATIONAI, METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<«

INITIAL SUBAREA FLOW-LENGTH (FEET) = 995.00
ELEVATICON DATA: UPSTREAM{FEET) = 1103.00 DOWNSTREAM(FEET) = 1090.00

Tc = K*[ (LENGTH*+* 3.00)/(ELEVATION CHANGE)]#*%0.20
SUBAREA ANALYSIS USED MINIMUM Tc¢ (MIN,) = 18.341



* 100 YEAR RAINFALL INTENSITY(INCH/HR} = 2.566
SUBAREA Tc¢ AND LOSS RATE DATA(RMC III):

DEVELOPMENT TYPE/ 5C8 SOIL AREA Fp Ap 5CS Tc
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

*.4 DWELLING/ACRE" C 6.69 0.27 0.90 86 18.24

SUBAREA AVERAGE PERVIOUS LOSS& RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = (.9C

SUBAREA RUNOFF(CFS) = 13.97

TOTAL AREA (ACRES) = 6.69 PEAK FLOW RATE(CFS) = 13.97
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FLOW PROCESS FROM NODE 113.00 TO NODE 114 .00 IS CODE = 91

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

UPSTREAM NCODE ELEVATION (FEET) = 1090.00
DOWNSTREAM NODE ELEVATION (FEET) = 1075.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1225.00

nyr GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE (FEET) = 0.250
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0250

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.02000

MAXIMUM DEPTH(FEET) = 5.00

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.079

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 5CS SOIL AREA Fp Ap 5C5

LAND USE GROUP (RCRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

% 4 DWELLING/ACRE" C 12.43 0
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =
SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.30
TRAVEL TIME CCMPUTED USING ESTIMATED FLOW(CFS) = 24.18

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 2.65
AVERAGE FLOW DEPTH(FEET)} = 0.62 FLOOD WIDTH (FEET) 41.39

ny® GUTTER FLOW TRAVEL TIME (MIN,) = 7.70 Tc{MIN.) = 26.04

SUBAREA AREA (ACRES) = 12.43 SUBAREA RUNOFF (CFS) = 20.52
EFFECTIVE AREA(ACRES) = 18.12 AREA-AVERAGED Fm(INCH/HR) = 0.24
AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA~-AVERAGED Ap = 0.90

TOTAL AREA (ACRES} = 19.12 PEAK FLOW RATE (CFS) = 31.57

S

7 0.%0 86
0.27

il

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.67 FLOOD WIDTH (FEET) = 46 .26

FLOW VELOCITY (FEET/SEC.) = 2.81 DEPTH*VELOCITY (FT*FT/SEC) = 1.89
LONGEST FLOWPATH FROM NODE 112.00 TC NODE 114.00 = 2220.00 FEET.
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FLOW PRCOCESS FROM NODE 114.00 TO NODE 114.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIQUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 26.04

RAINFALL INTENSITY (INCH/HR) = 2.08

AREA-AVERAGED Fm{INCH/HR) = 0.24

AREA-AVERAGED Fp{INCH/HR) = 0.27



AREA~AVERAGED Ap = 0.90

EFFECTIVE STREAM AREA (ACRES) = 12,12
TOTAL STREAM AREA (ACRES) = 19.12
PEAK FLOW RATE (CFS) AT CONFLUENCE = 31.57

*% CONFLUENCE DATA *%

STREAM Q T Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFPS) (MIN.) (INCH/HR) {(INCH/ER) (ACRES) NODE
1 48 .74 27.50 2.012 0.27( 0.17) 0.62 29.4 116.00
2 31.57 26.04 2,079 0.,27( 0.24) 0.90 19.1 11i2.00

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

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Re HEADWATER
NUMBER (CF8) (MIN.) (INCH/HR} (INCH/HR) (ACRES) NODE
1 72.39 26.04 2.079 0.27{( 0.20) 0.74 46.9 112.00
2 79.15 27.50 2.012 0.27{ 0.20) ¢.73 48.5 110.60

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 79.39 Tc{MIN.) = 26,04

EFFECTIVE AREA{ACRES) = 46.95 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA~AVERAGED Fp (INCH/HR} = 0.27 AREA-AVERAGED Ap = 0.74

TOTAL AREA (ACRES) = 48 .51

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 114.00 = 2500.0C FEET.
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FLOW PROCESS FROM NODE 114.00 TC NODE 116.00 IS CODE = 81

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

UPSTREAM NODE ELEVATION (FEET) = 1075.00
DOWNSTREAM NODE ELEVATION (FEET) = 1064.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 755,00
"9 QUTTER WIDTH{FEET) = 5,00 GUTTER HIKE (FEET) = 0.130
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0150
PAVEMENT CROSSFALL {DECIMAL NOTATION) = 0.02000
MAXIMUM DEPTH (FEET) = 2.00
* 100 YEAR RAINFALL INTENSITY{INCH/HR) = 1.977
SUBRAREA LOSS RATE DATA{AMC III):
DEVELOPMENT TYPE/ SC5 SOIL  AREA Fp Ap 8cs
LAND USE GROUP {ACRES) (INCH/HR) ({(DECIMAL) CN
COMMERCIAL C 12.83 0.27 0.10 86
SUBRAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 90.65
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) 5.52
AVERAGE FLOW DEPTH (FEET) = 0.66 FLOOD WIDTH (FEET) = 56,86
Uy GUTTER FLOW TRAVEL TIME (MIN.) = 2.28 Te (MIN.) = 28,32
SUBRREA AREA (ACRES) = 12.83 SUBRAREA RUNOFF (CF8) = 22.52
EFFECTIVE AREA (ACRES) = 59.78 AREA-AVERAGED Fm (INCH/HR) = 0.16
AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.60
TOTAL AREAZA {ACRES) = 61.34 PEAK FLOW RATE (CFS) = 97.60

il

END OF SUBAREA "V" GUTTER HYDRAULICS:
DEPTH(FEET) = (.68 FLOOD WIDTH (FEET) = 58.67



FLOW VELOCITY (FEET/SEC.) = 5.59 DEPTH*VELOCITY (FT*FT/SEC) = 3.78
LONGEST FLOWPATH FROM NODE 110.00 TO NODRE 116.00 = 3255.00 FEET,
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FLOW PROCESS ¥FROM NODE 116.00 TO NODE 116.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 28.32

RAINFALL INTENSITY (INCH/HR) = 1.98

AREA-AVERAGED Fm{INCH/HR) 0.16
AREA-AVERAGED Fp{INCH/ER) = 0.27
AREL-AVERAGED Ap = 0.60

EFFECTIVE STREAM AREA (ACRES) = 59.78

TOTAL STREAM AREA{ACRES) = 61.34

PEAK FLOW RATE (CFS) AT CONFLUENCE = 97.60
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FLOW PROCESS FROM NODE 115.00 TO NODE 116.00 IS CODE = 21
>>5>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<«
>>1SE TIME-OF-CONCENTRATION NOMOGRAFH FOR INITIAL SUBAREA<««

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1931.00

ELEVATION DATA: UPSTREAM(FEET) = 1082.0¢ DOWNSTREAM (FEET) 1064.00

Tec = K* [{LENGTH** 3.00}/(ELEVATION CHANGE)}**0.2C

SURAREA ANALYSIS USED MINIMUM Tc(MIN.) 15.969

* 100 YEAR RAINFALL INTENSITY (INCH/HR) 2.788

SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 8¢S SOIL BAREA Fp Ap 808 Tc
LAND USE GROUP (RCRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL C 24.39 0.27 0.10 86 15.97

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp({INCH/HR}) = 0.27

SUBAREAR AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOCFF (CFS) = 60.60

TOTAL AREA (ACRES) = 24.39 PEAK FLOW RATE (CFS8) = 60.60

il
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FLOW PROCESS FROM NCDE 116 .00 TO NODE 116.00 IS CODE = 1
>>5>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
»>>>>AND COMPUTE VARIOQUS CONFLUENCED STREAM VALUES<<=<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION{MIN.) = 15.97

RAINFALL INTEMSITY (INCH/HR) = 2.7%

AREA-AVERAGED Fm(INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0,27

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES} = 24.39

TOTAL STREAM AREA (ACRES) = 24.39

PEAK FLOW RATE (CFS) AT CONFLUENCE = 60.60



** CONFLUENCE DATA *%*

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER {CRg) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 97.60 28.32 1.977 0.27( 0.16) 0.60 59.8 112.00
1 96.86 29.80 1.918 0.27{ 0.16) 0.60 61.3 110.G60
2 60.60 15.97 2.788 0.27( 0.03) 0.10 24.4 115.00

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

*% PEAK FLOW RATE TABLE **

STREAM Q T Intensity Fp {Fm) Ap Ae HEADWATER
NUMBER {CFS) {(MIN.) (INCHE/HR) ({INCH/HR} {ACRES) NODE
1 140.24 15.97 2.788 0.27( 0.11) 0.39 8.1 115.00
2 140.40 28.32 1.977 0.27( ¢.12} 0.45 84.2 112.00
3 138.36 29.80 1.818 0.27( ¢.12) 0.46 85.7 110.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 140.40 Tc{MIN.) = 28.32

EFFECTIVE AREA (ACRES) = 84 .17 AREA-AVERAGED Fm(INCH/HR) = (.12
AREA-AVERAGED Fp (INCH/HR} = 0.27 AREA-AVERAGED Ap = 0.45

TOTAL AREA {ACRES) = 85.73

LONGEST FLOWPATH FROM NCDE 110.0¢ TC NODE 116.00 = 3255.00 FEET.
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FLOW PROCESS FROM NODE 116.00 TO NODE 116.00 IS CODE = 11

*%* MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) {MIN.) (INCH/HR) {INCH/HR) (ACRES) NODE

1 140.24 15.97 2.788 ©.27( 0.11) 0.39 58.1 115.00

2 140,40 28.32 1.977 0.27{( 0.12) 0.45 B4 .2 112.00

3 138.36 29.80 1,918 0.27( 0.12) 0.46 85.7 110.00
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 116.00 = 3255,00 FEET.

*% MEMCRY BANK # 1 CONFLUENCE DATA **

STREAM Q Tc Intensity Fp {Fm) Ap Ae HEADWATER
NUMBER {CF8)} (MIN.) {INCH/HR) (INCH/HR) (ACRES) NODE
1 99,09 27,03 2.0323 0.27( 0.17) 0.62 55.0 106.00
2 101L.73 34.06 1.770 0.27( 0.17) 0.63 67.5 103.00
3 94 .72 39.65 1.616 0.27( 0.17) 0.62 70.0 100.00
LONGEST FLOWPATH FROM NODE 103.00 TO NODE 116.00 = 4683.00 FEEY,

*+% PEAK FLOW RATE TABLE **

STREAM 0 TC Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CF3) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NCDE
1 222.49 15.97 2.788 0.27( 0.13) 0.47 30.6 115.00
2 239.47 27.03 2.033 0.27( 0.14) 0.52 136.5 106.00
3 239.97 28.32 1,977 0.27{({ 0.14) 0.52 141.5 112.00
4 238.49 26.80 1.918 0.27( 0.14) 0.53 145.7 110.00
5 228.68 34.06 1.770 0.27( 0.15) 0.53 153.3 103.00
6 209.77 38.65 1.616 0.27( 0.14) 0.53 155.7% 100.00

TOTAL AREA (ACRES) = 155.73



COMPUTED COWFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAXK PLOW RATE (CFS) = 239.97 Tc(MIN.) = 28,317

EFFECTIVE AREA (ACRES) = 141.45 AREA-AVERAGED Fm{INCH/HR) = 0.14
AREA-AVERAGED Fp{INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.52

TOTAL AREA{ACRES) = 155,73

LONGEST FLOWPATH FROM NODE 103.00 TO NODE 116.00 = 4693.00 FERT.
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FLOW PROCESS FROM NODE 116 .00 TO NODE 116.00 IS CODE = 12
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FLOW PROCESS FRCM NODE 116.00 TO NODE 116.00 IS CCODE = 13
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FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-QF-CONCENTRATION NOMOGRAFH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTE (FEET) = 998.00
ELEVATION DATA: UPSTREAM(FEET) = 1098.00 DOWNSTREAM(FEET) = 1077.60

Te = K* [ (LENGTH** 3.00)/{(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.482

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.589

SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 8¢S SOIL AREA Fp Ap 8Cs T
LAND USE GROUP (ACRES) (INCH/HR) ({DECIMAL) CN (MIN.)

COMMERCIAL C 5.21 0.27 0.10 86 10.48

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 16.7C

TOTAL AREA (ACRES) = 5.21 PEAK FLOW RATE(CFS8) = 16.70
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FIL.OW PROCESS FRCOM NODE 201.00 TO NODE 202.00 IS5 CODE = &2

>»>>»>COMPUTE STREET FLOW TRAVEL TIME THRU SUBARER<<<<<
>»»>> (STREET TABLE SECTION # 3 USED) <<ccx

UPSTREAM ELEVATION (FEET} = 1077.60 DOWNSTREAM ELEVATION (FEET) = 1073.00
STREET LENGTH(FEET} = 906.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = 36.00

DISTANKCE FROM CROWN TO CROSSFALL CGRADERREAK(FEET) = 18.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.017
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.017

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL (DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section (curb-to-curb) = 0.0160



Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 27 .66
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH (FEET) = 0.73
HALFSTREET FLOOD WIDTH (FEET) = 36.60
AVERAGE FLOW VELCCITY{(FEET/SEC.) = 2.83
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 2.07
STREET FLOW TRAVEL TIME (MIN.)} = 5.33 Tc({MIN.) = 15.81
* 100 YEAR RAINFALL INTENSITY (INCH/HR} = 2.805
SUBAREA LOSS RATE DATA (BMC III):
DEVELOPMENT TYPE/ 8C8 S8OIL AREA 'p Ap 5Cs
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN
RESIDENTIAL
" .4 DWELLING/ACRE" C 9.456 C.27 0.90 86
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.90
SUBAREA AREA (ACRES) = S5.46 SUBAREA RUNOFF (CF8) = 21.80
EFFECTIVE AREA (ACRES) = 14.67 AREA-AVERAGED Fm{INCH/HR) = 0.17
AREAR-AVERAGED Fp{INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.62
TOTAL AREZ (ACRES) = i4.67 PEAK FLOW RATE(CFS) = 34.82

END OF SUBAREZ STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.78 HALFSTREET FLOOD WIDTH (FEET) = 41.48
FLOW VELOCITY (FEET/SEC.) = 2.94 DEPTH*VELOCITY (FT*FT/SEC.) = 2.28
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1904.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NCDE 203.00 I3 CODE = &2
»>>>5>C0MPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STREET TABLE SECTICON # 2 USED) <<<<«<

UPSTREAM ELEVATION{FEET) = 1073.00 DOWNSTREAM ELEVATION (FEET) = 1068.00
STREET LENGTH (FEET) = 1364.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = 36.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK({FEET) = 18.00
INSIDE STRERET CROSSFALL{DECIMAL) = 0.017
QOUTSIDE STREET CROSSFALL (DECIMAL) = 0.017

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL} = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0160
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFKFS) = 52.72
***3TRERET FLOW SPLITS CVER STREET-CROWN***

FULL DEPTH (FEET) = 0.78 FLOOD WIDTH({FEET) = 41.48

FULL HALF-STREET VELOCITY (FEET/SEC.) = 2.50

SPLIT DEPTH (FEET) = 0.74 SPLIT FLOOD WIDTH (FEET) = 37.12
SPLIT FLOW(CFS) = 23.95 SPLIT VELOCITY (FEET/SEC.) = 2.41
STREETFLOW MODEL RESULTS USING ESTIMATED ¥LOW:

STREET FLOW DEPTH({FEET) = 0.78

HALFSTREET FLOOD WIDTH (FEET) = 41 .48

AVERAGE FLOW VELOCITY {FEET/SEC.) = 2.50

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.94



STREET FLOW TRAVEL TIME({MIN.) = 9.10 Te(MIN.) = 24.91

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.135

SUBRAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SC8 S50IL AREA Fp Ap sCs
LAND USE GROUP {ACRES} {INCH/HR) {DECIMAL) CN

RESIDENTIAL

"5-7 DWELLINGS/ACRE" c 19.88 0.27 0.50 86

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0,27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.50

SUBAREA AREA (ACRES) = 19.88 SUBAREA RUNQFF (CFS) = 35,77

EFFECTIVE AREA(ACRES) = 34.55 AREA~AVERAGED Fm(INCH/HR) = 0.15

AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.55

TOTAL AREA (ACRES) = 34 .55 PEAK FLOW RATE (CFS8) = 61.76

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET} = 0.7% HALFSTREET FLOOD WIDTH({FEET) = 42.12
FLOW VELOCITY (FEET/SEC.) = 2.56 DEPTH*VELOCITY (FT*FT/8EC.) = 2.02
*NOTE: INITIAL SUBAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AND L = 1364.0 FT WITH ELEVATION-DROP = 5.0 BT, IS5 39.4 CF&,
WHICH EXCEEDS THE TOP-OF-CURB STREET CAPACITY AT NODE 203.60
LONGEST FLOWPATH FROM NODE 260.00 TO NOCDE 203.00 = 3268.0C FEET.
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FLOW PROCESS FROM NODE 203,00 TO NODE 205.00 I8 CODE = 62
»>>»55>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>5>> (STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION (FEET) = 1068.00 DOWNSTREAM ELEVATION (FEET) = 1066.80
STREET LENGTH (FEET} = 369.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TCO CROSSFALL GRADEBREAK (FEET) = 21.50
INSIDE STREET CROSSFALL (DECIMAL) = 0.00%
OUTSIDE STREET CROSSFALL{DECIMAL) = 0.00¢

SPECIFIED NUMBER CF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0160
Manning's FRICTION FACTOR for Back-of-Walk Flow Sectien = 0.0200

** PRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 62.56
*%*GTREET FLOWING FULL***
STREETFLOW MODEL RESULTS USING BSTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.68
HALFSTREET FLOOD WIDTH(FEET} = 43.43
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.37
PRODUCT OF DEPTH&VELCOCITY (FT*FT/SEC.) = 1.60
STREET FLOW TRAVEL TIME(MIN.)} = 2.59 Tc (MIN.) = 27.50
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.012
SUBAREAR LOSS RATE DATA (AMC III):
DEVELCPMENT TYPE/ 8C8 S80OIL AREA Fp Ap 5C8
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL c 0.90 0.27 0.10 86
SUBAREZ AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.27
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.80 SUBAREA RUNOFF (CFS} = i.6l



EFFECTIVE AREA (ACRES) = 35.45 ARBEA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.54

TOTAL AREA (ACRES) = 35.45 PEAK FLOW RATE (CF3) = 61.76
NOTE: PEAK FLOW RATE DEFAULTED TC UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.67 HALFSTREET FLOOD WIDTH(FEET) = 43.31
FLOW VELOCITY (FEET/SEC.) = 2.36 DEPTH*VELOCITY (FT*FT/8EC.) = 1.59
LONGEST FLOWPATH FROM NODE 206.00 TO NODE 20%.00 = 3637.00 FEET.

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

FLOW PROCESS FROM NCDE 205.00 TO NODE 205.00 I8 CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARK:
TIME OF CONCENTRATION(MIN.) = 27.50

RAINFALL INTENSITY{INCH/HR) = 2.01

ARFA-AVERAGED Fm(INCH/HR) = 0.15

AREA-~AVERAGED Fp (INCH/HR} = 0.27

AREA-AVERAGED Ap = 0.54

EFFECTIVE STREAM AREA (ACRES) = 35.45

TOTAL STREAM AREA (ACRES) = 35.45

PEAK FLOW RATE(CFS) AT CONFLUENCE = 61,76

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

FLOW PROCESS FROM NODE 204 .00 TO NODE 205.00 I8 CODE = 21
»>5>»>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>>USE TIME-OF-CONCENTRATION NOMOGRAFH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1275.00
ELEVATION DATA: UPSTREAM(FEET) = 1084.00 DOWNSTREAM(FEET) = 1066.80

Tc = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) = 12.5862

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.220

QUBAREA Tc AND LCSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 8C8 SOIL AREA Fp Ap S5C8 Tc
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN {MIN.;

COMMERCIAL c 8.28 0.27 0.10 86 12.56

SURAREA AVERAGE PERVICUS LCSS RATE, Fp(INCH/HR) = 0.27

SUBARER AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREAR RUNOQFF (CFS) = 23.79

TOTAL AREA (ACRES) = §.28 PEAK FLOW RATE(CFS) = 23.79

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

FLOW PROCESS FRCM NODE 205.00 TC NODE 205.00 I8 CODE = 1
»>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>»>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FCOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION{MIN.) = 12.56

RAINFALL INTENSITY (INCH/HR} = 3.22



AREA-AVERAGED Fm (INCH/HR) = 0.03

AREA~AVERAGED Fp (INCH/HR) = 0.27

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 8.28

TOTAI, STREAM AREA (ACRES} = 8.28

PEAK FLOW RATE (CFS) AT CONFLUENCE = 23.79

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm} Ap Ae HEADWATER

NUMBER {(CF8) (MIW.) (INCH/HR) (INCH/HR) {ACRES) NODE
i 61.76 27.50 2,012 0.27{( 0.15) 0.54 35.5 200.00C
2 23.79 12.56 3.220 0.27{ 0.03) 0.l¢ 8.3 204.00

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

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap he HEADWATER
NUMBER (CFS)Y (MIN.) {INCH/HR) (INCH/HR) {ACRES) NODE
1 70.26 12.56 3.220 0.27( 0.11) 0.39 24.5 204.00
2 76.55 27.50 2.012 0.27{( 0.12) 0.45 43.7 200.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 76.55 Te(MIN.) = 27.50

EFFECTIVE AREA (ACRES) = 43,73 AREA-AVERAGED Fm (INCH/HR) = 0.12
AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.45

TOTAL AREA (ACRES) = 43.73

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 205.00 = 3637.00 FEET.

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

FLOW PROCESS FRCOM NODE 205.00 TO NODE 205.00 I8 CODE = 13

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

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21

=2>>»RATIONAL METHOD INITIAL SUBAREA ANALYSIS<c<<<<
>»USE TIME-QF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1020.00
ELEVATION DATA: UPSTREAM (FEET} = 1098.30 DOWNSTREAM(FEET) = 1077.60

Tc = K* [ {LENGTE** 2.00)/ (ELEVATION CHANGE)}*+%0.20

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 16.963

% 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.689

SUBAREZ T¢ AND LOSS RATE DATA{AMC III}:

DEVELOPMENT TYPE/ 5CS SOIL AREA Fp Ap 5100 Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL} CN (MIN.)

RESIDENTIAL

".4 DWELLING/ACRE" C 3.B2 0.27 .80 86 16.96

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVICUS AREA FRACTION, Ap = 0.90

SUBAREA RUNOFF{CFS} = 7.74
TOTAL AREA (ACRES) = 3.562 PEAK FLOW RATE (CFS) = 7.74



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

FLOW PROCESS FROM NODE 301.0C TG NODE 302.00 IS CODE = 62
>55»>COMPUTE STREET FLOW TRAVEL TIME THRU SUBARBEA<<<<<
>>>»> {STREET TABLE SECTION # 3 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1077.60 DOWNSTREAM ELEVATION (FEET) = 1068.00
STREET LENGTH({FEET) = 2313.00 CURB HEIGHT (INCHES} = 8.0
STREET HALFWIDTH (FEET) = 36.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 18.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.017
QUTSIDE STREET CROSSFALL (DECIMAL) = 0.017

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb} = 0.0160
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.79
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.5%7
HALFSTREET FIOQD WIDTH(FEET) = 24 .15
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.09
PRODUCT OF DEPTH&VELOCITY {FI*FT/SEC.} = 1.20
STREET FLOW TRAVEL TIME(MIN.) = 18.41 Tc(MIN.} = 35.38
* 100 YEAR RAINFALL INTENSITY (INCH/HR} = 1.730
SUBAREA LOSS RATE DATA({AMC III):
DEVELOPMENT TYPE/ 5CS S50IL AREA Fp Ap 5C8
LAND USE GROUF {ACRES) {(INCH/HR) (DECIMAL) CN
COMMERCIAL C 3.94 0.27 .10 86
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA (ACRES) = 3.94 SUBAREA RUNOFF (CFS) = 6.04
EFFECTIVE AREA (ACRES) = 7.46 AREA-AVERAGED Fm (INCH/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.48
TOTAL AREA (ACRES} = 7.46 PEAK FLOW RATE (CFS) = 16.74

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.57 HALFSTREET FLOOD WIDTH(FEET) = 24,08
FLOW VELOCITY (FEET/SEC.) = 2.10 DEPTH*VELOCITY (FI*FT/SEC.) = 1.20
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302,00 = 3333.00 FEET.

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

FLOW PROCESS FROM NCDE 302.00 TO NODE 304.00 IS CODE = 62
>555%COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
»u»e>» (STREET TARLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATICN{FEET) = 1068.00 DOWNSTREAM ELEVATION(F¥EET) = 1037.50
STREET LENGTH (FEET) = 1287.C0 CURE HEIGHT{INCHES) = 8.0
STREET HALFWIDTH(FEET} = 43.00

DISTANCE FROM CROWN TC CROSSFALL GRADEBREAK(FEET) = 21.50
INSIDE STREET CROSSFALL (DECIMAL)} = 0.009
QUTSIDE STREET CROSSFALL (DECIMAL) = 0.009



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning's FRICTION FACTCOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = i7.02
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH (FEET) = 0.39
HALFSTREET FLOOD WIDTH (FEET) = 22.93
AVERAGE FLOW VELOCITY{FEET/SEC.) = 3.30
PRODUCT OF DEPTH&VELOCITY {FT*EFT/SEC.) = 1.28
STREET FLOW TRAVEL TIME (MIN.} = 6.45% Tc (MIN.) = 41.87
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 1.564
SUBAREA LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ S8CS SOIL AREA Fp Ap SCS
LAND USE GROU? (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
", 4 DWELLING/ACRE® C 10.57 0.27 0.90 86
SUBAREA AVERAGE PERVICUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.90
SUBAREA AREA {ACRES) = 10.57 SUBAREA RUNCFF (CFS) = 12.55
EFFECTIVE AREA{ACRES) = 18.03 AREA-AVERAGED Fm{INCH/HR) = 0.20
AREA-AVERAGED Fp{INCH/HR) = (.27 AREA-AVERAGED Ap = 0.73
TOTAL AREA (ACRES) = 18.03 PEAK FLOW RATE(CFS) = 22.17
END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH{FEET) = 0.41 HALFSTREET FLOOD WIDTH(FEET) = 25.62
FLOW VELOCITY (FEET/SEC.) = 3.50 DEPTH*VELOCITY (FT*FT/SEC.) = 1.44
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 304.00 = 4620.00 FEET.
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FLOW PROCESS FROM NODE 305.00 TO NODE 305.00 IS CODE = 1

TOTAL NUMBER OF STREAMSE = 2

CONFLUENCE VALURES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) 41.87

RAINFALL INTENSITY (INCH/HR} = 1.56

!

AREA-AVERAGED Fm{INCH/HR) = 0.20
AREA-AVERAGED Fp (INCH/HR) = 0.27
AREA-AVERAGED Ap = 0.73

EFFECTIVE STREAM AREA(ACRES) = 18.03

TOTAL: STREAM AREA (ACRES) = 18.03

PEAK FLOW RATE (CFS) AT CONFLUENCE = 22.17
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FLOW PROCESS FROM NODE 300.00 TO NODE 303.00 IS CODE = 21
»>»>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1168.00
ELEVATION DATA: UPSTREAM (FERET) = 1098.30 DOWNSTREAM (FEET) = 1086.00

Tc = K* [ (LENGTH** 3.00)/{ELEVATION CHANGE)!**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 19.663



* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.461
SUBAREA Tc¢ AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 5C8 SOIL AREA Fp Ap 5C3 T
LAND USE GROUP {(ACRES) (INCH/HR) (DECIMAL) CN {MIN.)

RESIDENTIAL

*1 DWELLING/ACRE" c 6.01 0.27 0.80 86 19.66

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0,80

SUBAREA RUNOFF (CFS) = 12.13

TOTAL AREA (ACRES) = 6.01 PEAK FLOW RATE(CFS) = 12.13
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FLOW PROCESS FROM NODE 303.00 TO NODE 304.00 IS CODE = 62
»»5>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>»>>% (STREET TABLE SECTION # 4 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1086.00 DOWNSTREAM ELEVATION(FEET) = 1037.50C
STREET LENGTH{FEET) = 2580.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH (FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREARK(FEET) = 12.00
INSIDE STREET CROSSFALL (DECIMAL} = 0.017
OUTSIDE STREET CROSSFALL {DECIMAL) = 0.017

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL} = {.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0160
Manning's FRICTION FACTCOR for Back-of-Walk Flow Sectiom = 0.0200

*+*TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 15.97
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.43
HALFSTREET FLOOD WIDTH (FEET) = 15.80
AVERAGE FLOW VELOCITY (FERT/SEC.) = 3,45
PRODUCT OF DEPTH&VELCCITY (FI*FT/SEC.) = 1.49
STREET FLOW TRAVEL TIME (MIN.) = 12.47 Tc (MIN.) = 32.14
* 100 YEAR RATINFALL INTENSITY (INCH/HR) = 1.833
SUBAREA LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS8 80IL AREA Fp Ap 8Cs
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 4.70 0.27 0.10 86
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.1i0
SUBAREA AREA (ACRES) = 4,70 SUBAREA RUNOFF (CFS) = 7.64
EFFECTIVE AREA (ACRES) = 10.7% ARER-AVERAGED Fm{INCH/HR) = 0.13
AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.49
TOTAL: AREA (ACRES) = 10.71 PEAK FLOW RATE (CFS) = 16.37

END OF SURBRAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.43 HALFSTREET FLOOD WIDTH{FEET) = 15.89
FLOW VELOCITY(FEET/SEC.) = 3.50 DEPTH*VELOCITY (FI*FT/SEC.) = 1.52
LONGEST FLOWPATH FRCM NODE 300.00 TO NODE 304,00 = 3748.00 FEET.
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FLOW PROCESS FRCM NODE 304.00 TO NODE 304.00 I8 CODE = 1



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

TOTAL NUMBER OF STRERMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION{MIN.) = 32.14
RAINFALL INTENSITY{INCH/HR) = 1.83
AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp (INCH/HR) = 0.27
AREA-AVERAGED BAp = 0.49
RFFECTIVE STREAM AREAR{ACRES) = 10.71
TOTAL STREAM AREA (ACRES) = 10.71
PEAK FLOW RATE (CFS) AT CONFLUENCE = 16.37
*% CONFLUENCE DATA **
STREAM 0 Tc Intensity  Fp{Fm) Ap  he HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 22.17 41.87 1.564 0.27( 0.20} 0.73 18.0 300.00
2 16.37 32.14 1.833 0.27( 0.13) 0.49 10.7 300.00

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

** PEAK FLOW RATE TABLE *¥*

STREAM 0 TC Intengity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF8) (MIN.) {(INCH/HR) {INCH/HR) {ACRES} NODE
1 36.74 32.14 1.833 0.27( 0.17) 0.62 24.5 300.00
2 35.85 41.87 1.564 0.27( 0.17) 0.64 28.7 300.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAX FLOW RATE(CFS) = 36.74 Tc {MIN.) = 32.14

EFFECTIVE AREA (ACRES) = 24 .55 AREA-AVERAGED Fm(INCH/HR} = ©0.17
AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.62

TOTAL AREA (ACRES) = 28.74

LONGEST FLOWPATH FROM NODE 300.00 TOC NODE 304.00 = 4620.,00 FEET.

'k'k'k***********‘k*'k*'k'k*************‘k‘k‘k**‘k'k'k**'k********‘k***********************

FLOW PROCESS FROM NODE 304.00 TO NODE 307.00 IS CODE = 62
»55>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»55> {STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION (FEET) = 1037.50 DOWNSTREAM ELEVATICN{FEET) = 1035.00
STREET LENGTH(FEET) = 531.00 CURB HEIGHT (INCHES) = &.0C
STREET HALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 21.50
INSIDE STREET CROSSFALL (DECIMAL}) = 0.009
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.009

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0lecC
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 37.54
*#*STREET FLOWING FULL**%



STREETTFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH{(FEET) = 0.857
HALFSTREET FLOOD WIDTH (FEET) = 43.00
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.17
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.24
STREET FLOW TRAVEL TIME{(MIN.) = 4.08 Tc(MIN.) = 36.22
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 1.706
SUBAREA LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ SCS S0IL  AREA Fp Ap 508
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL c 1.06 0.27 0.10 86
SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIOUS AREA FRACTICN, Ap = 0.10
SUBAREA AREA (ACRES) = 1.06 SUBAREA RUNOFF (CFS8) = 1.60
EFFECTIVE AREA (ACRES) = 25.61 AREA-AVERAGED Pm (INCH/HR) = 0.16
AREA-AVERAGED Fp(INCH/HR) = (.27 AREA-AVERAGED Ap = 0.60
TOTAL AREA{ACRES) = 29.80 PEAK FLOW RATE (CFS) = 36.74

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET} = 0.57 HALFSTREET FLOOD WIDTH(FEET) = 43.00
FLOW VELOCITY (FEET/SEC.) = 2.15 DEPTH*VELOCITY {FT*FT/SEC.) = l1.22
L.ONGEST FLOWPATH FROM NODE 300.00 TO NODE 307.00 = 5151.00 FEET.

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

FLOW PROCESS FROM NODE 307.00 TO NODE 307.00 IS CODE = 1

*

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION({MIN.) 36.22

RAINFALL INTENSITY (INCH/HR) = 1,71

il

AREA-AVERAGED Fm{INCH/HR) = 0.16
AREA-AVERAGED Fp{INCH/HR) = 0.27
AREA-AVERAGED Ap = (.60

EFFECTIVE STREBM AREA (ACRES) = 25.61

TOTAL STREAM AREA (ACRES) = 29.80

PEAK FLOW RATE (CFS) AT CONFLUENCE = 36.74

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

FLOW PROCESS FROM NODE 305.00 TO NODE 307.00 I8 CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 2160.00
ELEVATICON DATZ: UPSTREAM (FEET) = 1076.00 DOWNSTREAM (FEET) = 1035.00

Tc = K% [ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**(.20

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 33.645

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 1.783

SUBAREA T¢ AND LOSS RATE DATA (AMC III}:

DEVELOPMENT TYPE/ 8Cs SOIL AREA Fp Ap 5C8 Tc
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

AGRICULTURAL FAIR COVER
"PASTURE, DRYLAND" cC 23.41 0.14 1.00 93 33.64



SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.14

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00
SUBAREA RUNOFF (CFS) = 34.61
TOTAL AREA (ACRES) = 23 .41 PEAK FLOW RATE (CFS) = 34.610

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

FLOW PROCESS IFROM NODE 307.00 TO NODE 307.00 IS CODE = i

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FCR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 33.64

RAINFALL INTENSITY (INCH/HR) = 1.78

AREA-AVERAGED Fm({INCH/HR) = 0.14

ARER-AVERAGED Fp (INCH/HR) = 0.14

AREA-AVERAGED Ap = 1.00

EFFECTIVE STREAM AREA (ACRES) = 23.41

TQTAL STREAM AREA (ACRES) = 23,41

PEAK FLOW RATE (CFS) AT CONFLUENCE = 34.61

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

*

FLOW PROCESS FROM NODE 306.00 TO NODE 307.00 IS CODE = 21

>>5>>>RATTONAL METHCOD INITIAL SUBAREA ANALYSIS<<<<<
>s>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 981.00
ELEVATION DATA: UPSTREAM(FEET) = 1055.00 DOWNSTREAM(FEET) = 1035.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 10.479

* 100 YEAR RAINFALIL, INTENSITY{INCH/HR) = 3.590

SUBAREA Te AND LOSS RATE DATA (AMC III}:

DEVELOPMENT TYPE/ SCSs SOIL AREA Fp Ap 5Cs T
LAND USE GROUP (ACRES) {INCH/HER) (DECIMAL) CN (MIN.)

COMMERCIAL C 5.84 0.27 0.10 86 10.48

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVICUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS} = 18.73

TOTAL AREA{ACRES) = 5.84 PEAK FLOW RATE (CFS) = 18.73

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

FLOW PROCESS FROM NODE 307,00 TO NCDE 307.00 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.} = 10.48

RAINFALL INTENSITY (INCH/ER) = 3.59

AREA-AVERAGED Fm(INCH/HR) = 0.03

AREA-~AVERAGED Fp{INCH/HR) = 0.27

AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES)
TOTAL STREAM AREA (ACRES) = 5.84
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PEAK FLOW RATE (CFS) AT CONFLUENCE = 18.73

** CONFLUENCE DATA **

STREAM Q T Intensity Fp {Fm) Ap Ae HEADWATER

NUMBER (CF8Y (MIN.) (INCHB/HR) (INCH/HR} (ACRES} NODE
1 36.74 36.22 1.706 0.27( 0.16}) 0.60 25.¢6 300.00
1 35.95 4£6.00 1.478 0.27( 0.17) 0.62 29.8 300.00
2 34.61 33.64 1.783 0.14( 0.14) 1.00 23.4 305.00
3 18.73 10.48 3.580 0.27( 0.03) 0.10 5.8 306.00

RAINFALIL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 3 STREAMS.

*%* PEAK FLOW RATE TABLE #*%*

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER {CFS) (MIN.) (INCH/HR) {(INCH/HR) {ACRES) NODE
1 64.98 10.48 3.%590 0.19( 0.12) 0.60 20.5 306.00C
2 79.68 33.64 1.783 0.19( 0.14) 0.72 53.0 305.00
3 78.5% 36.22 1.706 0.19( 0.14) 0.72 54.9 300,00
4 71.76 46.00 1.478 0.20( 0.14) 0.72 59.0 300.060

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFZ) = 79.68 Tc(MIN.) = 33.64

EFFECTIVE AREA (ACRES) = 53.04 AREA-AVERAGED FPm(INCH/HR) = 0.14

AREA-AVERAGED Fp (INCH/HR) = 0.19 AREA-AVERAGED Ap = 0.72

TOTAL AREA (ACRES) = 59,05

LONGEST FLOWPATH FROM NODE 300.00 70O NODE 307.00 = 5151.00 FEET.
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FLOW PROCESS FROM NCDE 307.00 TO NODE 310.00 IS CODE = 62
553>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>» (STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION (FEET) = 1035.00 DOWNSTREAM ELEVATION({FEET) = 1027.00
STREET LENGTH (FEET) = 620.00 CURE HEIGHT (INCHES) = &.0
STREET HALFWIDTH (FEET) = 43.00

DISTANCE FROM CROWN TC CROSSFALL GRADEBREAK (FEET) = 21.50
INSIDE STREET CROSSFALL (DECIMAL} = 0.009
QUTSIDE STREET CROSSFALL{DECIMAL) = 0.009

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREKT PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0160
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 81.28
*** GTREET FLOWING FULL***
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.61

HALFSTREET FLOOD WIDTH{FEET) = 43.00

AVERAGE FLOW VELOCITY (FEET/SEC.} = 3.99

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 2.42
STREET FLOW TRAVEL TIME (MIN.) = 2.59 T¢ (MIN.) = 36.23
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 1.70%5

SUBAREA LOSS RATE DATA{AMC III):



DEVELOPMENT TYPE/ SCS S0IL AREA Fp Ap 5CS

LAND USE GROUP (ACRES} {INCH/HR) {(DECIMAL) CN
COMMERCIAL s 2.12 0.27 0.10 86
SUBAREA AVERACGE PERVIQOUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.0
SUBAREA AREA (ACRES) = 2.12 SUBAREA RUNCFF {CFS) = 3.20
EFFECTIVE AREA (ACRES) = 55.16 AREA-AVERAGED Fm(INCH/HR) = 0.13
AREA-AVERAGED Fp{INCH/HR) = 0.19 AREA-AVERAGED Ap = 0.70
TOTAL AREA (ACRES) = 61.17 PEAK FLOW RATE{CFS) = 79.68

NOTE: PEAK FLOW RATE DEFAULTED TC UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.60C HALFSTREET FLOOD WIDTH(FEET) = 43.00
FLOW VELOCITY (FEET/SEC.) = 3.97 DEPTH*VELOCITY (FT*FT/8EC.) = 2.39
LONGEST FLOWPATH FRCM NODE 300.00 TO NODE 310.00 = 5771.00 FEET,
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FLOW PROCESS FRCM NODE 310.00 TO NODE 310.00 IS CODE = 10
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FLOW PROCESS FROM NODE 305.00 TO NODE 30%.00 IS CODE = 21

>>»55>RATIONAL METHCOD INITIAL SUBAREA ANALYSIS<<<<««
>»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA«<<

*®

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1895.00
ELEVATION DATA: UPSTREAM (FEET) = 1076.00 DOWNSTREAM (FEET) = 1055.00

Te = K* [ (LENGTH** 3,00)/{(ELEVATION CHANGE)]**0,20

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 24 .527

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.155

SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 5Cs SOIL AREA Fp Ap 5CS Tc
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

", 4 DWELLING/ACRE" c 14.32 0.27 0.90 86 24.53

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.80

SUBAREA RUNOCFF (CFS) = 24.62

TOTAL AREA{ACRES) = 14.32 PEAK FLOW RATE{(CFS) = 24.62
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FLOW PROCESS FROM NODE 309.00 TO NODE 309.00 IS CCDE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION{(MIN.) = 24.53

RAINFALL INTENSITY (INCH/HR) = 2.16

AREA-AVERAGED Fm(INCH/HR) = 0.24

AREA-AVERAGED Fp (INCH/HR) 0.27

AREA-AVERAGED 2p = 0.90

EFFECTIVE STREAM AREA(ACRES) = 14.32



TOTAL STREAM AREA (ACRES) = 14.32
PEAK FLOW RATE (CFS) AT CONFLUENCE = 24.62
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FLOW PROCESS FROM NODE 308.00 TC NODE 309.00 IS CODE = 21
»>»>>>»>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 1300.00
ELEVATION DATA: UPSTREAM(FEET) = 1064.00 DOWNSTREAM(FEET) = 1055.00

Te = K* [ (LENGTH** 3.00)/ (ELEVATION CHANGE)]*+*0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} = 19.607

* 100 YEAR RAINFALL INTENSITY{INCH/HR) = 2.465

SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 5C5 SOIL AREA Fp hAp 8Cs8 Tc
LAND USE GROUP (ACRES) (INCH/HR) {DECIMAL) CN (MIN.)

RESIDENTIAL

"3-4 DWELLINGS/ACRE" C 14,32 0.27 0.60 B6 18.61

SUBAREA AVERAGE PERVIOUS 1.OSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.60

SUBAREA RUNOFF (CFS} = 29.67

TOTAL AREA (ACRES) = i4.32 PEAK FLOW RATE (CFS) = 29.67
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FLOW PROCESS FROM NODE 30%.00 TO NODRE 309.00 IS CORE = 1
>>5>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>»5>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.} = 19.61
RAINFALL INTENSITY (INCH/HR) = 2.46
AREA-AVERAGED Fm{INCH/HR) = .16
AREA-ARVERAGED Fp{INCH/HR) = 0.27
AREA-AVERAGED Ap = 0.60
EFFECTIVE STREAM AREA (ACRES} = 14.32
TOTAL STREBM AREA (ACRES) = 14,32
PEAK FLOW RATE (CFS) AT CONFLUENCE = 29.67
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR) (INCH/HR}) {ACRES) NODE
1 24.62 24.53 2.155 0.27( 0.24) 0.9%90 14.3 305.00
2 29,67 19.61 2.465 0.27( 0.,16) 0.60 14.3 308.00

RAINFALL INTENSITY AND TIME OF CONCENTRATICN RATIO
CONFLUENCE FORMULA USED FOR 2 S5TREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CPS) (MIN.) (INCH/HR) ({(INCH/HR) (ACRES) NODE
1 £E2.54 19.61 2,465 0.27{ 0.20} 0.73 25.8 308.00

2 50.29 24.53 2.185 0.27{ 0.20) 0.75 28.6 305.00



COMPUTED CONFLUENCE ESTIMATHS ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 52,54 Tc (MIN.) = 19.61

EFFECTIVE AREA (ACRES) = 25.77 AREA-AVERAGED Fm(INCH/HR) = 0.20
AREA-AVERAGED Fp{INCH/HR} = 0.27 BAREA-AVERAGED Ap = 0.73

TOTAL AREA (ACRES) = 28.64

LONGEST FLOWPATH FROM NODE 305.00 TO NODE 309.00 = 1895.00 FEET.
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FLOW PROCESS FROM NODE 309.0C TO NODE 310.00 IS CODE = 61
s555:COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»»>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION (FEET) = 1055.00 DOWNSTREAM ELEVATION (FEET) = 1027.00
STREET LENGTH(FEET) = 813.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = 19.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 9.50
INSIDE STREET CROSSFALL (DECIMAL) = 0.017
QUTSIDE STREET CROSSFALL {DECIMAL) = 0.017

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTCOR for Streetflow Section{curb-to-curb) = 0.0160
Manning's FRICTION FACTOR for BRack-of-Walk Flow Section = 0.0200

* *TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 55.87
**x*STREET FLOWING FULL*#*¥
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH (FEET) = 0.55

HALFSTRERT FLOOD WIDTH{FEET)} = 19.00

AVERAGE FLOW VELOCITY (FEET/SEC.) = 6.36

PRODUCT OF DEPTH&VELOCITY (FT+FT/SEC.) = 3.48

STREET FLOW TRAVEL TIME (MIN.) = 2.13 To (MIN.) = 21.74

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 2.317

SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS 801L AREA Fp Ap sCs

LAND USE GROUP {ACRES) (INCH/HR) {(DECIMAL) CN

COMMERCIAL c 3,23 0.27 0.10 86
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.27

SUBAREA AVERAGE PERVIQOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA {ACRES) = 3.23 SUBAREAR RUNQFF (CFS) = 6.66
EFFECTIVE ARKEA (ACRES) = 29.00 AREA-AVERAGED Pm{INCH/HR} = 0.18
AREA~AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.66
TOTAL AREA(ACRES) = 31.87 PEAK FLOW RATE (CFS) = 55.77
END OF SURAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.55 HALFSTREET FLOOD WIDTH (FEET) = 19.00

FLOW VELOCITY {FEET/SEC.} = 6.35 DEPTH*VELOCITY (FT*FT/SEC.) = 3.47
LONGEST FLOWPATH FROM NODE 305.00 TO NODE 310.00 = 2708.00 FEET.

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

FLOW PROCESS FROM NODE 310.00 TO NODE 310.00 IS CCDE = 11



#% MAIN STREAM CONFLUENCE DATA **

STREAM o) Te¢  Intensity  Fp(Fm) Zp  Re HEADWATER
NUMBER  (CFS) (MIN.) (INCH/HR) {INCH/HR) (ACRES) NODE
1 55.77 21,74 2.317 0.27( 0.18} 0.66 29.0 308.00
2 53.41 26.70 2.048 0.27( 0.19) 0.68 31.9 305.00
LONGEST FLOWPATH FROM NODE 305.00 TC NODE 310.00 = 2708.00 FEET.

*% MEMORY BANK # 2 CONFLUEBNCE DATA *¥

STREAM Q To Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFg) (MIN.) (INCH/HR) {INCH/HR) (ACRES) NODE
1 64.98 13.26 3.117 0.20( 0.11) 0.55 22.7 306.00
2 79.68 36.23 1.705 0.18( ©0.13) 0.70 B5.2 305.00
3 78 .55 38.82 1.636 0.192( 0.13} 0.70 57.0 300.00
4 71.76 48.70 1.428 0.20( 0.14) 0.70 61.2 300.00
LONGEST FLOWPATH FROM NCODE 300.0¢ TC NODE 310.00 = 5771.00 FEET,
*#+% PEAK FLOW RATE TARLE **
STREAM 0] Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER {(CF8} (MIN.) (INCH/HR) {INCH/HR) (ACRES) NODE
1 111.73 13.26 3.117 0.23( 0.14) 0.60 40.3 306.00
2 126.17 21.74 2.317 0.23{ 0.15) 0.63 63.6 308.00
3 126.98 26.790 2.048 0.23( 0.15) 0.66 73.5 305.00
4 123.25 36.23 1.705 0.22( 0.15) 0.69 8§7.0 305.00
5 12¢.14 38.82 1.636 0.22( 0.15) 0.69 88.8 300.00
6 107.38 48.70 1.428 0.22( 0.16} 0.69 93.0 300.00
TOTAL AREA (ACRES) = 93.04
COMPUTED CONFLUENCE ESTIMATES ARE AS FCOLLOWS:
PEAK FLOW RATE (CFS) = 126.98 Tc(MIN.) = 26.703
EFFECTIVE AREA (ACRES) = 73.55 AREA-AVERAGED Fm(INCH/HR) = 0.15
AREA-AVERAGED Fp (INCH/HR) = 0.23 AREA-AVERAGED Bp = 0.63
TOTAL AREA (ACRES) = 93.04
LONGEST FLOWPATH FROM NODE 300,00 TO NODE 310.00 = 5771.00 FEET.
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FLOW PROCESS FROM NODE 310.00 TO NODE 310.00 IS CORE = 12
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FLOW PROCESS FROM NODE 310.00 TO NODE 310.00 I3 CODE = 13
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FLOW PROCESS FROM NODE 400.00 TC NODE 401.006 IS CODE = 21
»>>>>>RATICNAL METHOD INITIAL SUBAREA ANABLYSIS«<<«<«<<
»>>USE TIME-QOF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREZ FLOW-LENGTH{FEET) = 470.00
ELEVATION DATA: UPSTREAM (FEET) = 1091.00 DOWNSTREAM(FEET) = 1078.00

Te = K¥* [ (LENGTH** 3.00)/{ELEVATION CHANGE}]=**(.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.695



* 100 YEAR RAINFALL INTENSITY{INCH/HR) = 3.361
SUBAREA T¢ AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPH/ SCS 80IL AREA Fp Ap SC8 TC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL} CN (MIN.)

RESIDENTIAL

" .4 DWELLING/ACRE® C 4,91 0.27 0.90 86 11.69

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp({INCH/HR) = 0.27

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.90

SUBAREA RUNOFF (CF3) = 12.77

TOTAL AREA (ACRES} = 4.91 PEAK FLOW RATE(CFS) = 13,77
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FLOW PROCESS FROM NCDE 401.00 TOC NCDE 402,00 15 CODE = 61
»>»>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>»> (STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1078.00 DOWNSTREAM ELEVATION(FEET} = 1073.00
STREET LENGTH (FEET) = 670.00 CURBE HEIGHT({INCHES) = 6.0

STREET HALFWIDTH (FEET) = 26.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 13.00

INSIDE STREET CROSSFALL (DECIMAL} = 0.010

QUTSIDE STREET CROSSFALL (DECIMAL) = 0.010

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section (curb-to-curb) = 0.0160

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = £0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 22.81

**x *QTREET FLOWING FULL#**%*
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH({FEET) = 0.44
HALFSTREET FLOOD WIDTH (FEET) = 26.00
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.49
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.10
STREET FLOW TRAVEL TIME (MIN.) = 4.48 Tc(MIN.) = 16.17
* 100 YEAR RAINFALL INTENSITY (INCE/HR} = 2.767
SUBAREA LOSS RATE DATA (AMC ITI):
DEVELOPMENT TYPE/ 8¢5 SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCTAL C 7.31 0.27 0.10 86
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREZA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.10
SUBRAREA AREA (ACRES) = 7.31 SUBAREA RUNOFF (CFS) = 18.02
EFFECTIVE AREA (ACRES) = 12.22 AREA-AVERAGED Fm(INCH/HER) = 0.11
AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.42
TOTAL AREA (ACRES) = 12.22 PEAK FLOW RATE(CFS) = 20,17

END OF SUBARREA STREERT FLOW HYDRAULICS:

DEPTH (FEET} = 0.47 EALFSTREET FLOOD WIDTH(FEET) = 26.00
FLOW VELOCITY(FEET/SEC.) = 2.75 DEPTH*VELOCITY (FT*FT/SEC.) = 1.29
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 4£02.00 = 1140.00 FEET.
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FLOW PROCESS FROM NODE 402.00 TO NODE 403.00 IS CODE = 31



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

ELEVATION DATA: UPSTREAM (FEET) = 1068.00 DOWNSTREAM({FEET) = 1065.00
FLOW LENGTH (FEET) = 426.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.6 INCHES

PIPE~FLOW VELOCITY (FEET/8EC.) = 7.70

ESTIMATED PIPE DIAMETER{INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 29.17

PIPE TRAVEL TIME{MIN.) = 0.92 Tc (MIN.) = 17.08

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 403.00 = 1566.00 FEET.
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FLOW PROCESS FROM NODE 403.00 TO NODE 103.00 IS5 CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION{MIN.) = 17.08

RAINFALL INTENSITY {INCH/HR) = 2.68

1

AREA-AVERAGED Fm{INCH/HR) 0.11
AREA-AVERAGED Fp (INCH/HR} = 0.27
AREA-AVERAGED Ap = 0.42

EFFECTIVE STREAM AREA (ACRES) = 12.22

TOTAL STREAM AREA (ACRES) = 12.22

PEAK FLOW RATE (CF3) AT CONFLUENCE = 29.17
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FLOW PROCESS FROM NODE 402.00 TO NCODE 403.00 IS CODE = 21
>»>»>RATIONAL METHCD INITIAL SUBAREA ANALYSIS<<<<<
»>U8E TIME-OF-CONCENTRATION NOMOGRAPH FCR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 426.00
ELEVATION DATA: UPSTREAM (FEET) = 1073.00 DOWNSTREAM (FEET) = 107G.00

Tc = K* [ (LENGTH** 3.00)}/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 9.228

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.874

SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS S0OIL AREA Fp Ap 5C8 Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL cC 5.25% 0.27 0.10 86 9.23

SUBAREA AVERAGE PERVIQOUS LOSS RATE, Pp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 18.18

TOTAL AREA (ACRES) = 5.25 PEAK FLOW RATE(CFS) = 18.18
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FLOW PROCESS FROM NODE 403.00 TC NODE 403.00 Is CODE = 1
>»>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<«
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS

I
.*]



CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 9.23

RAINFALL INTENSITY (INCH/HR) = 3.87
AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA~AVERAGED Fp{INCH/HR) = 0.27
ARER-AVERAGED 2Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 5.25
TOTAL STREAM AREA (ACRES) = 5.25

PEAK FLOW RATE (CFS) AT CONFLUENCE = i8.18

*+ CONFLUENCE DATA **

STREAM Q T Intensity Fp (Fm) Ap Ag HEARDWATER
NUMBER {CPS) {MIN.) {INCH/HR) {INCH/HR) (ARCRES) NODE
1 29,17 17.09 2.676 0.27( 0.11}) 0.42 12.2 400.00
2 18.18 $.23 3.874 0.27( 0.03}) 0.10 5.2 402.006

RAINFALI, INTENSITY AWND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

*% PEAK FLOW RATE TABLE **

STREAM Q TC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 41.29 g.23 3.874 0.27( 0.08) 0.28 11.8 402.00
2 41.69 17.09 2.676 0.27( 0.08) 0.32 17.5 40G.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = £1.69 Tc {MIN.} = 17.09

EFFECTIVE AREA (ACRES) = 17.47 AREA-AVERAGED Fm{INCH/HR) = 0.09
AREA-AVERAGED Fp(INCH/HR) = ©.27 AREA-AVERAGED Ap = 0.32

TOTAL AREA (ACRES) = 17.47

LONGEST FLOWPATH FROM NODE 400.90 TO NODE 403.00 = 1566.00 FEET.
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FLOW PROCESS ¥ROM NODE 403 .00 TO NODE 405,00 I8 CODE = 31
»555>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>»5>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 1065.00 DOWNSTREAM(FEET) = 1055.50
FLOW LENGTH (FEET) = 827.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 23.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.95%

ESTIMATED PIPE DIAMETER{INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 41 .69

PIPE TRAVEL TIME (MIN.) = 1.39 Te (MIN.) = 18.48

LONGEST FLOWPATH FROM NODE 400.00 TC NODE 405.00 = 2393.00 FEET.

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

FI.OW PROCESS FROM NODE 405.00 TC NODE 405,00 I8 CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION{MIN.) = 18.48

RAINFALL INTENSITY {(INCH/HR) = 2.55

AREA-AVERAGED Fm(INCH/HR) = 0.09



AREA-AVERAGED Fp (INCH/HR) = 0.27

AREA-AVERAGED Ap = 0,32

EFFECTIVE STREEM ARER (ACRES) = 17.47

TOTAL STREAM AREA (ACRES) = 17.47

PEAK FLOW RATE (CFS) AT CONFLUENCE = 41.69
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FLOW PROCESS FROM NODE 403.00 TO NODE 405.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<«
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-~LENGTH({FEET) = 827.00
ELEVATION DATA: UPSTREAM (FEET) = 1070.00 DOWNSTRERM (FEET) = 1060.50

Te = K¥[(LENGTH** 3.00)/(ELEVATION CHANGE}]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.910

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.504

SURAREA Te¢ AND LOSS RATE DATA (AMC IIIL}:

DEVELOPMENT TYPE/ 5CS S0IL AREA Fp Ap 5CSs T
LAND USE GROUP (ACRES} {INCH/HR) {DECIMAL) CN (MIN.)

COMMERCIAL c 8.53 0.27 G.10 86 1¢.91

SUBARER AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVICUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS8) = 26,68

TGTAL AREA (ACRES) = 8.53 PEAK FLOW RATE{CFS) = 26.69
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FLOW PROCESS FROM NOCDE 405.00 TC NODE 405.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEFPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION {MIN.) = 10.91

RAINFALL INTENSITY (INCH/HR) = 3.50

AREA-AVERAGED Fm(INCH/HR) 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.27
ARBEA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = B8.53

TOTAL STREAM AREA (ACRES) = 8.53

PEAK FLOW RATE (CF8) AT CONFLUENCE = 26.69
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FLOW PROCESS FROM NODE 404.00 TO NODE 405.00 I8 CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
=>USE TIME-QF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 712.00
ELEVATION DATA: UPSTREAM (FEET} = 1070.00 DOWNSTREAM{FEET) = 1060.50

Te = K* [ (LENGTH** 3.00)/{(ELEVATION CHANGE)]+**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.973
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.698
SUBAREA Tc BND LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ S8CS SOIL AREA Fp Ap 5Cs Tc



*

LAND USE GROUP (ACRES} {INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL c 4,00 0.27 c.10 86 9.897
SUBAREA AVERAGE PERVICUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTICN, Ap = 0.10

SUBAREA RUNOFF (CFS) = 13.22

TOTAL AREA(ACRES) = 4.00 PEAK FLOW RATE (CFS) = 13.22
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FLOW PROCESS FROM RODE 405.00 TO NCDE 405.00 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.) = 9.97

RAINFALL INTENSITY (INCH/HR) = 3.70

AREA-AVERAGED Fm{INCH/HR) 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.27
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA{ACRES) = 4.00
TOTAL STREAM AREA (ACRES) = 4.00
PEAK FLOW RATE (CEFS) AT CONFLUENCE = 13.22
*% CONFLUENCE DATA *%
STREAM Q T Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR} {ACRES) NODE
1 41.29 10.61 3,862 0.27( 0.08) 0.28 11.8 402.00
1 41.69 18.48 2,554 0.27( 0.09) 0.32 17.5 400.00
2 26.69 10,91 3.504 0.27( 0.03) 0.10 8.5 403.00
3 13.22 9.97 3.698 0.27( 0.03) 0.10 4.0 404 .00
RATNFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.
#* PEAK FLOW RATE TABLE **
STREARM o} T Intensity Fp (Fm) Ap he HEADWATER
NUMBER (CF8) (MIN.) (INCH/HR) {INCH/HR) (BACRES) NODE
1 79.28 9.97 3.698 0.27( 0.,08) 0.19 22.9 404.00
2 80.42 10.61 3.562 0.27{ 0.05) 0.19 24.1 402.00
3 80.51 10.91 3,504 0.27{( 0.05) 0.19 24.6 403.00
4 70.18 18.48 2.554 ©0.27( 0.08) 0.23 30.0 400.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 80.51 Tec{MIN.) = 16.91
EFFECTIVE AREA (ACRES) = 24 .59 AREA-AVERAGED Pm{INCH/HR) = 0.05
AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.19
TOTAL AREA (ACRES) = 30.00
LONGEST FLOWPATH FRCM NODE 400.00 TO NODE 405,00 = 2393.00 FERT.

R e R R XXX E T RS AR AR R LR RS RS AR R R

FLOW PROCESS FROM NODE 405.00 TO NODE 411.00 IS CODE = 31
>»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>5>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

BELEVATION DATA: UPSTREAM(FEET) = 1055.50 DOWNSTREAM{FEET) = 1.041.00



*

*

*

FLOW LENGTH (FEET) = 609.00 MANNING'S N = 0,013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 15.77

ESTIMATED PIPE DIAMETER (INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 80.51

PIPE TRAVEL TIME (MIN.) = 0.64 Tc (MIN.) = 11.55

LONGEST FLOWPATH FROM NODE 400.00 TC NODE 411.00 = 3002.00 FEET.

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

FLOW PROCESS FROM NODE 411.00 TC NODE 411.00 IS5 CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 11.55

RAINFALL INTENSITY (INCH/HR) = 3.39

AREA-AVERAGED Fm{INCH/HR) = 0.05

AREA-AVERAGED Fp (INCH/HR) = 0.27

AREA-AVERAGED Ap = 0.19

EFFECTIVE STREAM AREA (ACRES) = 24.59%9

TOTAL STREAM AREA (ACRES) = 30.00

PEAK FLOW RATE{CFS) AT CONFLUENCE = 80.51

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

FLOW PROCESS FROM NODE 405.00 TC NODE 411.00 IS CODE = 21
»>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 609.00
ELEVATION DATA: UPSTREAM{FEET) = 1060.50 DOWNSTREAM(FEET) = 1046.00

Te = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 8.344

* 100 YEAR RAINFALL INTENSITY (INCH/HER) = 4.116

SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 5CS SOIL AREA Fp 2p 5C8 T
LAND USE GROUFP {ACRES) (INCH/ER) {DECTIMAL) CN (MIN.)

COMMERCIAL c 4.01 0.27 0.10 86 8.34

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.27

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS} = 14.76

TOTAL AREA (ACRES) = 4.01 PEAK FLOW RATE(CFS) = 14.76
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FL.OW PROCESS FROM NODE 411,00 TO NCDE 411.00 IS CODE = 1
»>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>»»5>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPEWDENT STREAM 2 ARE:
TIME OF CONCENTRATICON{MIN.) = 8.34

RAINFALL INTENSITY (INCH/HR) = 4.12

AREA-AVERAGED Fm{INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) 0.27

It



AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 4.01
TOTAL STREAM AREA{ACRES) = 4,01
PHEAK FLOW RATE (CFS} AT CONFLUENCE = 14.76

*% CONFLUENCE DATA *¥*

STREAM Q el Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NOCDE
i 79.28 10.64 3.558 0.27( 0.05) 0.19 22.9 404,00
1 80.42 11.26 3.439 0.27{( 0.05) 0.19 24.1 402,00
1 8C0.5%1 11.55 3.386 0.27( 0.05) 0.19 24.6 403.00
i 70,18 19.15 2.500 0.27( 0.06) 0.23 30.0 £00.00
2 14.76 8.34 4,316 0.27( 0.03) 0.10 4.0 405.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
*% PEAK FLOW RATE TABLE *¥
STREAM Q Tc Intensity  Fp{Fm) Ap  BRe HEADWATER
NUMBER (CFS) {MIN.) ({INCH/HR) (INCH/HR) {ACRES) NODE
1 86.83 8.34 4.116 0.27( 0.05) 0.17 22.0 405.00
2 g2.02 10.64 31,568 0.27{( 0.05) 0.17 26,9 404 .00
3 92.73 11.26 3.439 0.27( 0.05) 0.18 28.2 402.00
4 92.63 11.55 3.386 0.27{( 0.05) 0.18 28.6 403.00
5 79.11 19.15 2.500 0.27{( 0.06) 0.22 34.0 400.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 92.73 Tc(MIN.) = 11.26
EFFECTIVE AREA (ACRES) = 28.15 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp{INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.18
TOTAL AREA (ACRES) = 34.01
LONGEST FLOWPATH FROM NCDE 400.00 TO NODE 411.00 = 3002.00 FEET.

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

FLOW PROCESS FROM NODE 411.00 TO NODE 411.00 IS CODE = 10
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FLOW PROCESS FROM NCDE 406.00 TO NODE 407.00 IS CODE = 21

>5»5>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>S>USE TIME-QOF-CONCENTRATION NOMOGRAPH FOR INITIAL: SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1078.00

HELEVATION DATA: UPSTREAM (FEET) = 1089.00 DOWNSTREAM(FEET) = 1070.00

Te = K* [ (LENGTH** 3.00)/ (ELEVATION CHANGE}]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 11.135

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.461
SUBAREA Tc¢ AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCSs SOIL AREA Fp Ap 3Cs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 13.63 0.27 0.10 86
SUBAREZ AVERAGE PERVIQUS LOSS RATE, Fp{INCH/HR} = 0.27

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.10

Tc
(MIN.)
i1.14



SUBAREA RUNOFF (CFS8) = 42.13
TCOTAL AREA (ACRES} = 13.63 PEAR FLOW RATE(CFS) = 42,13
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FLOW PROCESS FROM NODE 407.00 TO NODE 409,00 I8 CODE = 31
»»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>555»>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 1065,.00 DOWNSTREAM(FEET) = 1043.00
FLOW LENGTH (FEET) = 652.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 15.34

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLCW (CF5) = 42.13

PIPE TRAVEL TIME (MIN.) = g.71 Tc(MIN.) = 11.84

LONGEST FLOWPATH FROM NODE 406.0C TC NODE 409.00 = 1730.00 FEET.

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

FLOW PROCESS FRCOM NODE 409.00 TO NODE 409,00 I8 CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.} = 11.84

RAINFALL INTENSITY (INCH/HR) = 3.34

AREA-AVERAGED Pm(INCH/HR) = 0.03

AREA-AVERAGED Fp (INCH/HR) = 0.27

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 13.63

TOTAL STREAM AREA (ACRES) = 13.63

PEAK FLOW RATE(CFS) AT CONFLUENCE = 42.13
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FLOW PROCES8S FROM NODE 407.00 TO NODE 409,00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NCMOGRAPH FOR INITIAL SUBAREA«<«

INITIAL SUBAREAR FLOW-LENGTH(FEET) = 652.00
ELEVATION DATA: UPSTREAM(FEET) = 1054.00 DOWNSTREARM(FEET) = 1048.00

Tc = K* [ (LENGTH*#* 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 10.370

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.61i2

SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 5CS sSOIL AREA Fp Ap 5CS T
LAND UGBE GROUP {ACRES) (INCH/HR) {DECIMAL) CN (MIN.)

COMMERCIAL C 6.63 0.27 0.10 86 10.37

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 21.39

TOTAL AREA (ACRES) = 6.63 PEAK FLOW RATE(CFS) = 21.39

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

FLOW PROCESS FROM NODE 409.00 TO NCDE 40%.00 IS CODE = 1



*

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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEFENDENT STREAM 2 ARE:
TIME OF CONCENTRATION{(MIN.} = 10.37
RAINFALL INTENSITY (INCH/HR) = 3.61
AREA~AVERAGED Fm{INCH/HR) = 0.03
AREA-AVERAGED Fp {INCH/HR) = 0.27
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 6.63
TOTAL STREAM AREA (ACRES) = 6.63
PEAK FLOW RATE (CFS) AT CONFLUENCE = 21.39
** CONFLUENCE DATA *#*
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) {MIN.) (INCH/HR) (INCH/HR) {(ACRES) NGCDE
1 42.13 11.84 3,336 0.27( 0.03} 0.10 13.6 406.00
2 21.39 10.37 3.612 ©.27{( 0.03) 0.10 6.6 407,00

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

** PEAK FLOW RATE TARBLE **

STREAM Q Tc Intengity Fp (Fm} Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 61.36 30.37 3.612 0.27{ 0.03} 0.10 18.6 407.00
2 61.87 11.84 3.336 0.27( 0.03) 0.10 20.3 406.G0

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 61.87 Tc (MIN.) = 1%i.84

EFFECTIVE AREA (ACRES) = 20.26 AREA-AVERAGED Fm{INCH/ER) = 0.03
AREA-AVERAGED Fp(INCH/HR) = ©.27 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 20.26

LONGEST FLOWPATH FROM NODE 406.00 TO NODE 409.00 = 1730,0C FEET.

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

FLOW PROCESS FROM NODE 409.00 TO NODE 411.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»2%>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1043.00 DOWNSTREAM(FEET) = 1041.00
FLOW LENGTH(FEET) = 341.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.72

ESTIMATED PIPE DIAMETER(INCH} = 42.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 61.87

PIPE TRAVEL TIME(MIN.) = 0.65 Te (MIN.) = 12.50

LONGEST FLOWPATH FROM NODE 406.00 TOC NODE 411.00 = 2071.00 FEET.

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

FLOW PROCESS FROM NODE 411.00 TO NODE 411.00 I8 CODE = 1



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

TIME OF CONCENTRATION (MIN.) = 12.50

RAINFALL INTENSITY (INCH/HR) = 1,23
AREZ-AVERAGED Pm{INCH/HR) = 0.03
AREA-AVERAGED Fp{INCH/HR) = 0.27
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 20.26

TOTAL STREAM AREZ (ACRES) = 20.26

PEAK FLOW RATE(CFS) AT CONFLUENCE = 61,87
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FLOW PROCESS FROM NODE 409,00 TO NODE 411.00 IS CODE = 21

>>>>>RATIONAL METHCD INITIAL SUBAREA ANALYSIS<<<<<
>»USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREAc<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 915.00
ELEVATION DATA: UPSTREAM(FEET) = 1080.00 DOWNSTREAM (FEET) = 1046.00

Te = K+* [ (LENGTH** 3.00)/ (ELEVATION CHANGE)}]**0,20

SURBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 8.983

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.937

SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 5CS S0IL AREA Fp Ap 8CS Te
LAND USE GROUP {RCRES) (INCH/HR) (DECIMARL) <CN (MIN.)

COMMERCTIAL C 2.05 0.27 0.10 86 8.98

SUBZREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.27

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CF8) = 7.21

TOTAL AREA (ACRES} = 2.05 PEAK FLOW RATE (CFS) = 7.21

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

FLOW PROCESS FROM NODE 411.00 TC NODE 411,00 IS CODE = 1
»>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
»>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = §8.98
RAINFALL INTENSITY (INCH/HR) = 3.94
AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA~AVERAGED Fp{INCH/HR} = 0.27
ARBA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 2.05
TOTAL STREAM AREA (ACRES) = 2.05
PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.21
*% CONFLUENCE DATA #%
STREAM Q TC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (LCRES) NODE
1 61.36 11.04 3.479 0.27{ 0.03) 0.10 18.6 407.00
1 61.87 12.50 3.230 0.27( 0.03) 0.10 20.3 406,00
2 7.21 8.98 3.937 0.27( 0.03} 0.10 2.0 409,00

RATNFALL INTENSITY AND TIME OF CONCENTRATION RATIO



CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp {Fm) Ap Ae HEADWATER
NUMBER {CFS) (MIN.) ({INCH/HR) (INCH/HR) (ACRES) NODE
L 63,77 8.98 2.837 0.27( 0.03) 0.10 17.2 409.00
2 67.73 1i.04 3.479% 0.27( 0.03) 0,10 20.6 407.00
3 67.78 12.50 3.230 0.27( 0.03) 0.10 22.3 406.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 67.78 Te(MIN.) = 12.50

EFFECTIVE AREA (ACRES) = 22.31 AREA~AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.10

TOTAL AREA{(ACRES) = 22.31

LONGEST FLOWPATH FROM NODE 406.00 TO NODE 411.00 = 2071.00 FEET.
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FLOW PROCESS FROM NODE 411.00 TO NODE 411.00 IS CODE = 11

*% MAIN STREAM CONFLUENCE DATAR **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS8) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 63.77 8.98 3.937 0.27( 0.03) 0.10 17.2 409.00
2 67.73 11.04 3.479 0.27( 0.03) 0.10 20.6 407.00
3 67.78 12.50 3.230 0.27( 0.03) 0.10 22.3 406.00
LONGEST FLOWPATH FROM NODE 406 .00 TO NCDE 411.00 = 2071.00 FEET.

*% MEMORY BANK # 1 CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CF8) (MIN.} {INCH/HR) {(INCH/HR) (ACRES) NODE
i 86.83 8.34 4,116 0.27( 0.05) 0.17 22.0 405.00
2 892.02 10.64 3.558 0.27{ 0.05) 0.17 26.9 404 .00
3 92.73 11.26 3.439 0.27( 0.05) 0.18 28.2 402.00
4 92.63 11.55 3.386 0.27( 0.05) 0.18 28.6 403.00
5 79.11 19,15 2.500 0.27{ 0.06) 0.22 34.0 400.00
LONGEST FLOWPATH FRCM NODE 400.00 TO NODE 411.00 = 3002.00 FEET.
*% PHAK FLOW RATE TABLE **
STRELM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) ({(INCH/HR} (ACRES) NODE
1 148 .77 8.34 4.116 0.27( 0.04) 0.14 37.¢ 405,00
2 152.05 8.28 3.937 0.27( 0.04) 0.14 40.5 409,00
3 158.97 10.64 3.558 0.27( 0.04) 0.14 46.9 404 .00
4 160.2% 11.04 3.479 0.27( 0.04) 0.14 48.3 407.00
5 160.47 11.26 3.439 0.27{( 0.04) 0.14 49.0 402.00
6 160.38 11.55 3.386 0.27( 0.04) 0.14 49.8 403.00
7 158,73 12.50 3.230 0.27( 0.04) 0.15 51.6 406,00
8 131.44 19.15 2.500 0.27( 0.05) 0.17 56.3 400.00
TOTAL AREA (ACRES) = 56.32
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 160.47 Tc{MIN.) = 11.258
EFFECTIVE AREA (ACRES) = 49,02 AREA-AVERAGED Fm (INCH/HR) = 0.04

AREA-AVERAGED Fp (INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.14



TOTAL AREA (ACRES) = 56.32
LONGEST FLOWPATH FRCM NODE 400.00 TO NODE 411.00 = 3002.00 FEET.
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FLOW PROCESS ¥FROM NODE 411,00 TO NODE 411.00 I8 CODE = 12
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FLOW PROCESS FROM NODE 411.00 TO NODE 411.00 IS CODE = 81

MAINLINE Tc(MIN) = 31.26

* 100 YEAR RAINFALL INTENSITY{INCH/HR} = 3.439

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 5CS8 80IL AREA Fp Ap 8CS8

LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN

RESIDENTIAL

".,4 DWELLING/ACRE" C 8.48% 0.27 0.90 86
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.920

SUBAREZA AREA (ACRES} = 8.49 SUBAREA RUNOFF (CFS) = 24.40
EFFECTIVE AREA (ACRES) = 57.51 AREA-AVERAGED Fm(INCH/HR} = 0.07
AREA-AVERAGED Fp{INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.25

TOTAL AREA (ACRES) = 64.81 PEAK FLOW RATE (CFS8) = 174 .40
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FLOW PRCCESS FRCM NODE 411 .00 TO NODE 411.00 IS CODE = 13
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FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 IS CCDE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-QF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 871.00
BELEVATION DATA: UPSTREAM{FEET) = 1063.70 DOWNSTREAM (FEET) = 1050.00

Te = K* [ (LENGTH*+* 3.00)/ (ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  10.460

*# 100 YEAR RAINFALL INTENSITY (INCH/HR} = 3.594

SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOCPMENT TYPE/ SCS S0IL  AREA Fp Ap 808 Te
LAND USE GROGP  (ACRES) (INCH/MR) (DECIMAL) CN (MIN.)

COMMERCIAL c 7.50 0.27 0.10 86  10.46

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 24.07

TOTAL AREA (ACRES) = 7.50 PEAK FLOW RATE(CFS) = 24.07
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FLOW PROCESS FROM NODE 501.00 TO NODE 50.00 IS5 CODE = 13
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FLOW PROCESS FROM NODE 600.00 TO NODE 601.00 IS CODE = 21
>5>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS«<<<<«
>>USE TIME-QOF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBARBA<<

INITIAL SUBAREA FLOW-LENGTE (FEET) = 689.00
ELEVATION DATA: UPSTREAM (FEET) = 1070.00 DOWNSTREARM(FEET) = 1651.00

Te = K* [ (LENGTH** 3.00)/{ELEVATION CHANGE)]+**0.20
SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) = 8.512

* 100 YEAR RAINFALL INTENSITY{INCH/HR) = 4.067

SUBAREA T¢ AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 8Cs SOIL AREA Fp Ap 5C8 Tc
LAND USE GROUP (ACRES) (INCH/HR} {CECIMAL} CN (MIN.}

COMMERCIAL c 8.73 0.27 0.10 86 §.51

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR}) = 0.27

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF(CFS) = 31.74

TOTAL AREXZ (ACRES) = 8.73 PEAK FLOW RATE(CFS) = 31.74

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

FLOW PROCESS FROM NODE 601.00 TO NODE 601.00 I8 CODE = 13

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

FLOW PROCHESS FROM NODE 700.00 TO WODE 701.00 I8 CODE = 21
>5>5>>RATIONAL METHCD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-QOF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1216.00

ELEVATION DATA: UPSTREAM(FEET) = 1071.00 DOWNSTREAM (FEET) = 1051.0G0

Tc = K*[{LENGTH** 3,00}/ (ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc¢{(MIN.) = 11.848

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.335

SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOFMENT TYPE/ SCS S0IL AREA Fp Ap 5C5 Tc
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL)} CN (MIN.)

COMMERCIAL c 12.40 0.27 ¢.10 B& 11.85

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 36.91

TOTAL AREA (ACRES) = 12.40 PEAK FLOW RATE{CFS} = 36.91
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FL.OW PRCOCESS FROM NODE 701.00 TO NODE 701.00 IS CODE = 13



*

*

*

*

SUBAREZR AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SURAREA RUNOFF {CFS) = 36.81
TOTAL AREA (ACRES) = 12.40 PEAK FLOW RATE(CF8) = 36.91
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FLOW PROCESS FROM NODE 701.00 TC NODE 701.00 IS CODE = 13
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FLOW PROCESS FROM NCDE 800.00 TC NODE 801.0C IS CODE = 21
»>>>>RATIONAL METHCOD INITIAL SUBAREA ANALYSIS<«<<<«
»>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA««<

INITIAL SUBAREA FLOW-LENGTE (FEET) = 568.00
ELEVATION DATA: UPSTREAM(FEET) = 1069.00 DOWNSTREAM(FEETY) = 1058.00

Tc = K* [ (LENGTH** 3.00)/{ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} = 8.457

* 100 YEAR RAINFALL INTENSITY({INCH/HR) = 4.083

SUBAREA Tc RND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 8C5 S0IL AREA Fp Ap 5C8 Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN {(MIN.)

COMMERCIAL C 5.8%1 0.27 0.10 86 8.46

SURAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF (CFS) = 21.21

TOTAL AREA (ACRES) = 5.81 PEAK FLOW RATE (CFS) = 21.21
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FLOW PROCESS FROM NODE 801.00 TC NODE 801.00 IS CODE = 13
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FLOW PROCESS FROM NODE 90C¢.0¢ TO NODE 901.00 I8 CODE = 21
>>»>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITTAL SUBAREA FLOW-LENGTH (FEET) = 553.00
ELEVATION DATA: UPSTREAM (FEET) = 1124.00 DOWNSTREAM (FEET) = 10822.00

Te = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.748

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 3.536

SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ S8 SOrL ARER Fp Ap SCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

PUBLIC PARK C 7.00 0.27 0.85 86 10.75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = (.85

SURAREA RUNOFF {CFS} = 20.82

TOTAL AREA (ACRES) = 7.00 PEAK FLOW RATE(CFS) = 20.82
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Un it Hydrograph Analysis
Copyright (¢} CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

gtudy date 12/21/07

PRI IR PR TR ST RTTIRNRT ARSI S R R S R RN S S A

San Bernardino County Synthetic Unit Hydrology Method
Manual date - August 1986

Program License Serial Number 4014

Existing Condtions

100 Year 24hr Storm Event

Area D - Hydrograph for Existing Hospital Detention Basin
Dec. 21, 2007

Storm Event Year = 100
antecedent Moisture Condition = 3
English (in-1b} Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Area averaged rainfall intensity isohyetal data:

Sub-Area Duration Isohyetal
{hc.) {hours) {In)
Rainfall data for year 10
64 .81 1 0.90

64.81 24 2.60

rRainfall data for year 100
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*krFkFEF Arveog-averaged max loss rate, Fm *drwxdwxk

508 curve $SC8 curve Area Area Fp (Fig Cé} Ap Fm

No. (AMCIT) NO.{AMC 3) (Ac.) Fraction {In/Hr) (dec.) (In/Hr)
69.0 86.2 64.81 1.000 0.262 0.250 0.065

Area-averaged adjusted loss rate Fm (In/Hr) = 0.065

*kkwkkkx*% Area-Averaged low loss rate fraction, Yh *r*irissis

Area Area 5CSs CN 8CS CN S Pervious
(Ac.) Fract (AMC2) {AMC3) Yield Fr
16.20 0.250 69.0 86.2 1.60 0.749
48.61 0.750 98.0 98.90 0.20 0.5962
Area-averaged catchment yield fraction, ¥ = 0.209
Area-averaged low losgs fraction, Yb = 0.091
User entry of time of concentration = 0.249 (hours)

b 1 o o o L o o SO RS A P SR o S T o e S e b o o s o o e el
Watershed area = 64.81(Ac.)

Catchment Lag time = 0.19%9 hours

Unit interwval = 5.000 minutes

Unit interval percentage of lag time = 41.8340
Hydrograph baseflow = 0.00(CFS)

Average maximum watershed loss rate(Fm) = 0.065 {In/Hr)
Average low loss yate fraction (¥b) = 0.091 (decimal)
VALLEY DEVELOPED S-Graph Selected

Computed peak 5S-minute rainfall = 0.470(In}

Computed peak 30-minute rainfall = §.962{In)
Specified peak l-hour rainfall = 1.270({In)

Computed peak 3-hour rainfall = 2.195(In)

Specified peak 6-hour rainfall = 3.100(In)

Specified peak 24-hour rainfall = 6.300{(In)

Rainfall depth area reduction factors:

Using a total area of 64 .81 (Ac.) (Ref: fig. E-4)

5-minute factor = 0.997 Adjusted rainfall = 0.469{In)
30-minute factor = 0.997 Adjusted rainfall = 0.960(in)
1-hour factor = 0.997 Adjusted rainfall = 1.266(In)
3-hour factor = 1.000 Adjusted rainfail = 2.1%4(In)
6-hour factor = 1.000 Adjusted rainfall = 3.099(In)
24-hour factor = 1.000 Adjusted rainfall = 6.299{In)

Unit Hydreoecgraph
R ah b rb b o o I o T A N O R N S S T T O o o S o U o o B o o o ol e el e e b e e ol el ke i e
Interval 'S' Graph Unit Hydrograph
Number Mean values {(CFS))

(K = 783.80 {(CF8))



3.284 25.737
21.314 141.319
53.600 253.056
8C.83% 213.503
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Total soil rain less = 0.52{In}
Total effective rainfall = 5.78{In)
Peak flow rate in flood hydrograph = 174 .55 (CEF8)

i 1 s 1 s e o o o S S S T o S 2 o o o e o o b ol i o e o e o e
24 - HO UR STORM
Runoff Hydrograph

Time (h+m) Volume Ac.FC Q(CFS} 0 50,0 100.90 1i50.0 200.0
0+ 5 0.0018 0.26 Q | |
0+10 0.0135 1.70 Q | !
O+15 0.0430 4.28 Q ! i
0+20 0.0875 6.46 VQ | ] |
0+25 0.1386 7.42 VQ | |
0+30 0.1925 7.82 VQ
0+35 0.2472 7.94 VQ | |
0+40 G.3024 B.02 VQ |
0+45 0.3582 8.09 VO i |
0+59 0.4140 8.11 VvQ | |
0+55 0.4700 8.13 VQ | |
1+ 0 0.5262 8.15 VQ ! ! ! !
1+ & 0.5828 8.17 VQ | | i
1+10 0.6389 8.20 VQ !
1+15 0.6955 8.22 VO i
1420 0.7523 8.24 VQ |
1+25 0.8092 8.26 1q i
1+30 0.8662 8.29 |@Q | | |
1+35 0.9235 8.31 |Q | |
1440 0.9809 8.33 |0
1+45 1.0384 8.36 |Q i
1+50 1.0961 8.38 |Q |
1+55 1.1540 8.40 |@Q | 1
2+ 0 1.2120 8.43 |Q 1 | |
2+ 5 1.2702 8.45 |Q | | !
2+10 1.3286 8.48 |Q i
2+15 1.3871 8.5¢ |Q |
2+20 1.4458 g.52 IQ i | |
2425 1.5047 8.55 {Q | ]
2+30 1.5638 8.57 |qv | |
2+35 1.6230 8.60 |Qv } | !
2+40 1.6824 8.63 |QV | 1 ]
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4+1.0
4+15
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21+45 29.4301 9.60 |Q ! i } v
21450 29.4957 2.83 |Q | | | v
21+55 29.8609 9.46 |Q | | | v
22+ 0 29.6256 .39 i0Q | | I v
22+ 5 29.6898 9.33 {gQ | | | v
22410 29.7536 9.26 |Q | | | v
22+15 29.8169 9.20 |Q | i I v
22420 29.8798 .14 |0 | v |
22+25 29.9423 9.07 |Q | v
22+30 30.0044 9,02 |Q | | J v
22435 30.0661 8.96 |Q 1 | | v
22440 30.1274 g8.9¢0 iqQ | | v
22+45 30.1883 8.84 |Q ! v
22450 30.2488 8.79 |Q | v |
22+55 30.3080 g.73 o | v
23+ 0 30.3687 8.68 |Q Vo
23+ 5 30.4282 8.63 |0 v
23+10 30.4873 8.58 |0 | v
23+15 30.5450 8.53 |0 I V|
23+20 30,6044 g8.48 |0 ! V|
23425 30.6624 8.42 |Q | v
23430 30.7201 8.38 0 | v
23435 30.7775 8.33 |Q ] V|
23440 30.8346 8.29 iQ | | v
23+45 30.8914 8.24 |Q i { v
23+50 30.9479 8.20 |0 | | v
23455 31.0040 8.16 |Q | | v
24+ 0 31.0599 8.11 |0 | | V|
24+ 5 31.1137 7.81 |Q | | v
24+10 31.1573 6.33 |Q | | V|
24+15 31.18390 3.73 Q ! ! V|
24420 31.18936 1.54 Q i i v
24425 31.1976 0.39 Q | | | Vi
24+30 31.1990 0.21 Q | | | V|
24435 31.1998 0.310 Q | | V]|
24+40 31,2001 0.04 Q | | v
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Un it Hydrograph Analysis
Copyright {c} CIVILCADD/CIVILDESIGN, 198% - 2004, Version 7.0

Study date 12/21/07

PR TR R TEAI TIS RS AR I I RTRTREAN R 0 NN R R R SRR B T U S

San Bernardino County Synthetic Unit Hydrology Method
Manual date - August 1986

Program License Serial Number 4014

EXISTING CONDITIONS

100 YEAR 24 STORM EVENT
HYD-1

DEC 21 2007

Storm Event Year = 100
Antecedent Moisture Condition = 3
English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Area averaged rainfall intensity isohyetal data:

Sub-Area Duration Ischyetal
(Ac.) {hours} {In)
Rainfall data for year 10
17.97 1 0.90

Rainfall data for year 100
17.97 24 6.30



PSR SRR R RS SRR RN S S S A

xxkkxwx%* Area-averaged max loss rate, Fm Frwekiwows

5C8 curve S8CS curve Area Area Fp(Fig C6) Ap Fm

No. (AMCII) NO. (AMC 3) (Bc.) Fraction (In/Hx} (dec.) (In/Hr)
77.0 82.2 17.97 1.000 0.151 0.800 0.121

Area-averaged adjusted loss rate Fm (In/Hr) = 0.121

*kkrk*kx* Area-Averaged low loss rate fraction, Yb *#w*xwmww

Area Area SC8 CH 8C8 CN 5 Pervious
(Ac.) Fract (AMC2) {BMC3} Yield Fr
14.38 0.800 77.0 92.2 0.85 0.855
3.59 0.200 98.0 98.0 0.20 0.962
Area-averaged catchment yield fraction, ¥ = 0.877
Area-averaged low loss fraction, Yb = 0.123
User entry of time of concentration = 0.220 (hours)

ISR pR TSR A AR R R S S
Watershed area = 17.97(Ac.)

Catchment Lag time = 0.176 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 47.3485
Hydrograph baseflow = 0.00{CF8)

Average maximum watershed loss rate(Fm) = 0.121{(In/Hr)
Average low loss rate fraction (¥Yb) = 0.3123 {decimal)
VALLEY DEVELOPED S-Graph Selected

Computed peak 5-minute rainfall = 0.470(In)
Computed peak 30-minute rainfall = 0.962{In)
Specified peak 1l-hour rainfall = 1.270 (In;}

Computed peak 3-hour rainfall = 2.195(In)

specified peak 6-hour rainfall = 3.100(In)
Specified peak 24-hour rainfall = 6.300(In)

Rainfall depth area reduction factors:

Using a total area of 17.97(Bc.) (Ref: fig. E-4)

5-minute factor = 0.999 Adjusted rainfall = 0.470(In)
30-minute factor = 0.999 Adjusted rainfall = 0.962(In)
i-hour factor = 0.999 Adjusted rainfall = 1.269(In)
3-hour factor = 1.000 Adjusted rainfall = 2.195(In)
6-hour factor = 1.000 Adjusted rainfall = 3.100(In)
24-houyr factor = 1.000 Adjusted rainfall = 6.300({In)

Unit Hydrograph
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Interval 'S' Graph Unit Hydrograph
Number Mean values ({CPS}))

(K = 217.32 (CFS8))



1 4,127 8.969
2 26.887 49.463
3 64 .399 81.522
4 87.458 50.113
5 9¢.,01¢C 18.585
& 68,485 5.380
7 59,340 1.857
8 100.000 1.435

Total soil rain loss = 0.72(In)

Total effective rainfall = 5.58 (In)

Peak flow rate in flood hydrograph = 51..24 (CFS)

PTG R rrRrRTRrer SUP SRR RUR AU R R RO E R S S
24 - HO UR STCOCRM
Runoff Eydrograph

Time (h+m) Volume Ac.Ft g(crg)y 0 15.0 30.0 45.0 60.
0+ 5 0.0006 .09 Q | |
0+10 0.0046 0.57 Q
0+15 0.0140 1.38 Q
G+20 0.0269 1.87 VQ | | | |
0+25 0.0411 2.06 VQ | |
0+30 G.0557 2.12 VQ
0+35 0.0704 2.14 VQ | |
0+49 0.0853 2.16 VQ | ! | |
0+45 0.1002 2.16 VQ | |
0+50 0.1151 2.17 VQ
0+55 0.1301 2.18 VQ i ;
1+ 0 0.1451 2.18 VQ | |
1+ 5 0.1602 2.19 VQ i | | |
1410 0.1753 2.1% VQ | | | |
1+15 0.1904 2.20 VQ | |
1420 0.2086 2,21 VQ | |
1+25 0.2209 2.21 jQ ! |
1+30 0.2361 2.22 |Q
1+35 0.2515 2.22 |Q |
1+40 0.2668 2.23 |Q } |
1+45 ¢.2822 2.24 |Q |
1+50 0.2977 2.24 |Q
1455 0.3132 2.25 {0
2+ 0 0.3287 2.26 |Q | |
2+ 5 0.3443 2.26 |Q i | | |
2+10 0.3599 2.27 |Q | ]
2+15% 0.3756 2.27 |Q
2420 0.3913 2.28 |Q
2425 0.4070 2.29 |Q | | | !
2+30 0.4228 2.30 Qv | | | |
2+35 0.4387 2.30 {QV | [
2+490 0.45456 2.31 |aov | {
2+45 0.4705 2.32 Jqv | ] I |
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21450 7.9082 2.54 Q ] v
21+55 7.9225 2.52 |Q | v
22+ 0 7.9398 2.51 |Q | I i v
22+ 5 7.9569 2.49 |Q | | | v
22+10 7.9740 2.47 |0 | Y
22+15 7.9909 2.45 |Q | v
22+20 8.0077 2,44 |Q | '
22+25 8.0243 2.42 [Q | { | v
22+30 8.0409 2.41 iQ | I | v
22+35 8.0574 2.39 |Q | v
22440 8.0737 2.38 |Q ! Y
22+45 8.0900 2.36 |Q | v
22+50 8.1062 2.35 |Q | | | v
22455 8.1222 2.33 |0 | | | v
23+ 0 8.1382 2.32 @ | | | v
23+ 5 8.1540 2.30 |Q | | v
23+10 8.15698 z2.29 |Q | | v
23+15% 8,1855 2.28 |Q { | v
23+20 8.2011 2.26 |Q v
23+25 8.2166 2.25 |Q v
23+30 8.2320 2.24 iQ | v
23+35 §.2473 2.23 g | | v
23+40 8.2625 2.21 |@ | v
23+45 8.2777 2.20 |@ v
23+50 8.2928 2.19 |Q | | v
23+55 8.3078 2.18 |Q | | | v
24+ 0 8.3227 2.17 | | v
24+ 5 8.3369 2.07 |Q v
24+10 8.3477 1.57 |Q | ! v
24+15 8.3530 0.76 Q ] ! | v
24+20 8.3549 0.27 Q | v
24+25 8.3554 0.09 Q | v
24+30 8.3557 0.03 Q | | | v
24+35 8.3558 0.01 Q | | | v
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Un it Hydrograph Analysis
Copyright {c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

study date 12/21/07

U APRTMEGTERE T e SRS R R SRk S S

San Bernardino County Synthetic Unit Hydrology Method
Manual date - August 1986

Program License Serial Number 4014

EXISTING CONDITIONS

100 YEAR 24 HR STORM EVENT
HYD-2

DEC 21 2007

Storm Event Year = 100
Antecedent Moisture Condition = 3
English ({(in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in cutput format

Area averaged rainfall intensity isohyetal data:

Sub-Area Duration Igohyetal
(Ac.} (hours) {In)
Rainfall data for year 10
7C.53 1 0.90

Rainfall data for year 100
70.53 24 6.30



IR TR RREI I ot prat S SRR AR AR R it Bk o e el 2 e

*xkx*xkk Areg-averaged max loss rate, Fm #Fxxkiws

8C8 curve SCS curve Area Area Fp({Fig C8&} Ap Fm

No. (AMCII) NC. (AMC 3) (Ac.} Fraction (In/Hx) (dec.) (In/Hr)
77.0 82.2 70.53 1.000 0.151 0.900 0.126

Area-averaged adjusted loss rate Fm (In/Hr} = 0.136

*xxkxr*+x Area-Averaged low loss rate fraction, ¥h **Fr*&swsw

Area Area 8¢S CN 508 CN 3 Pervious
(Ac.) Fract (AMC2) {AMC3) Yield Fr
63.48 0.900 7.0 92.2 0.85 {.855
7.05 0.100 98 .0 98.0 0.20 0.9%62
Area-averaged catchment yield fraction, Y = 0.866
Area-averaged low loss fraction, Yb = 0.134
User entry of time of concentration = 0.300 (hours)

EIPRTRTEP SRS SRR I S R R R RS LR RS RS S S S
Watershed area = 70.53{(Ac.)

Catchment Lag time = 0.240 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 34.7222
Hydrograph baseflow = 0.00{CFS)

Average maximum watershed loss rate(Fm) = 0.136 {In/Hx)
Average low loss rate fraction (Yb) = 0.134 (decimal)
VALLEY DEVELORED S-Graph Selected

Computed peak 5-minute rainfall = 0.470(In)

Computed peak 30-minute rainfall = 0.962(In)
Specified peak 1-hour rainfall = 1.270(In)

Computed peak 3-hour rainfall = 2.195(In)

specified peak 6-hour rainfall = 3.,100(In)

Specified peak 24-hour rainfall = 6.300(In)

Rainfall depth area reduction factors:

Using a total area of 70.53 (Ac.) {Ref: fig. E-4)

5-minute factor = 0.997 Adjusted rainfall = 0.468(In)
30-minute factor = 0.987 Adjusted rainfall = 0.959(In)
1-hour factor = 0.997 Adjusted rainfall = 1.266{In)
3-hour factor = 1.000 Adjusted rainfall = 2.194{In)
6-hnour factor = 1.000 Adjusted rainfall = 3.099(In)
24-hour factor = 1.000 Adjusted rainfall = 6.299(In)

Unit Hydrograph
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Interval 'S' Graph Unit Hydrograph
Number Mean values {(CFS))

(K = 852.97 (CFS))



L 2.419 20.632
2 14.869 106.196
3 38.398 200.696
4 67.322 246,712
5 84,742 148.590
6 93.197 72.121
7 97.181 33.982
8 98.488 11.142
9 99.113 5.331
10 99,728 5.254
11 10C.000C 2.316
Total so0il rain loss = 0.78(In)
Total effective rainfall = 5.52(In)
Peak flow rate in flood hydrograph = 165.84 (CF3)

PP AR IRTRT R R SRR R R GRS EE T Ul i
24 - HO UR STORM
Runotf £ Hydrograph

Time (h+m) Volume Ac.Ft  Q(CFS) 0 50.0 100.0 150.6 200.0
G+ 5 0.0014 0.20 ©Q | i | |
0+10 0.0099 1.23 Q | | | |
0+15 0.0317 3.18 Q |
0+20 0.0702 5.58 VQ
0+25 0.1186 7.03 VQ !
0+30 0.1720 7.75 VQ | i |
0435 0.2278 8.10 VQ | | |
O0+40 0.2844 8.23 VQ
0+45 0.3416 g.30 VQ
0+50 0.3993 8.37 VQ | 1 i
0+55 0.4573 8.42 VQ j | |
1+ 0 0.5154 8.44 VQ ! |
1+ 5 0.5737 8.46 VQ | |
1+10 0.6322 8.49 VQ | | | |
1+15 0.6908 §.81 VQ | | |
1+20 0.7495 8.53 VQ
1+25 0.8085 8.56 VQ |
1+390 0.8675 8.58 |0 | | |
1+35 0.9268 8.60 |Q |
1+40 0.9862 8.63 |Q |
1+45 1.0458 8.65 |Q
1+50 1.1055 8.68 |Q |
1+55 1.1655 8.7¢ |qQ | | |
2+ 0 1.2255 8.72 |Q | |
2+ 5 1.2858 8.75 {Q |
2+10 1.3462 8.77 iQ | |
2+15 1.4068 8.80 iQ | i
2+20 1.4676 8.83 o ! |
2+25 1.5286 .85 1Q ! |
2+30 1.5897 g.88 |Q | |




2+35
2+40
2+45
2+50
2+55
3+ 0
3+ 5
3+10
3+15
3420
3425
3+30
3+35
3+40
3+45
3450
3+55
4+ 0
4+ 5
4410
4+15
4+20
4+25
4430
4435
4+40
4+45
4450
4+55
5+ 0
5+ B
S5+10
5415
5420
5425
5+30
5435
5+40
5+45
5+50
5+55
6+ 0
6+ b
&+10
6+15
6+20
6+25
6+30
6+35
&+40
6+45%
6+50
6+55
7+ 0
7+ b
7+10
7+15
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.6510
L7125
L1742
.8361
.8981
.9604
.0228
.0855
.1483
L2113
L2745
L3380
.401s6
.4654
.5294
.5937
L6581
L7228
.7877
.8528
.9181
.9836
L0494
L1154
.181l6
.2481
.3147
.381le
.4488
.5162
.5838
L6517
L7199
.7882
.8569
.9258
L9949
.0644
.1340
.2040
L2742
.3448
L4155
L4866
.5580
L6256
.7016
.7738
.8463
.9192
.9923
.0658
L1396
L2137
L2881
.3629
.4380
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7+45
7+50
T+55
8+ 0
8+ 5
8+10
8+15%
g8+20
8425
8+30
8435
8+40
8+45
8450
8+55
9+ 0
9+ 5
9410
9+15
9+20
9+25
9+30
9+35
9+4 0
9+45
F+50
S+55
10+ 0
10+ 5
10+10
10+15
10+20
10+25
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10+35
10+40
10+45
10+50
10+55
11+ ©
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11+15
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11+50
11+55
12+ 0
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.5134
L5892
.6653
L7418
.8187
.8959
L9735
.0514
L1287
.2084
.2876
L3671
. 4470
.5273
.608¢0
.6892
L7708
.8528
L8353
.0182
L1016
.1855
L2698
.3546
L4399
L5257
L6120
.6989
L7862
.8741
.9626
.0516
L1412
L2314
L3221
L4135
L5055
.5981
.6914
L7853
.8799%
L8752
L0712
L1679
.2654
.3636
4625
.5623
L6629
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L3915
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19+50
19455
20+ 0
20+ 5
20+10
20+15
20+20
20+25
20430
20+35
20+40
20+45
20+50
20455
21+ 0
21+ 5
21+10
21+15
21420
21+25
21+30
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26
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27
28
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L4891
. 7010
.8929
25.
L2439
25,
25.
25,
.8535
25.
26,
26,

0731

4063
5615
7103

9917
1255
2552

.3812
.5039
.6234
. 7400
. 8544
26,
27.
27.
27.
.4002
.5039
27.
27.

9669
0779
1872
2946

6060
7063

. 8051
27.

9023

.9981
.0926
28,
28.
.3680
L4575
.5458
.6330
28.
28.
28,
28.

1856
2775

7191
8043
8885
9717

.0541
L1355
L2162
L2958
29.
L4531
L5306
L6073
.6834
29.
28.
29.
.8807
30.
30.
30.
30,
.3386

3749

7587
8334
9074

0535
1256
1972
2682
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L42
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27
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12
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21+35 30.4085 10.15 | Q | | | v
21+40 30.4778 10.07 | Q | | | v
21+45 30.5466 9.99 {Q l v o
21450 30.6149 9.92 |Q | v
21+55 30.6827 9.85 |0 | v
22+ 0 30.7500 9.77 |Q | | | v
22+ 5 30.8169 9.71  |Q | ! | v
22+10 30.8833 9.64 |Q | \a
22+15 30.9492 9.57 |Q ! v
22420 31.0146 9.51 |Q ! | v
22+25 31.0797 9.44 |Q | i v
22+30 31.1443 2.38 |Q | | v |
22+35 31.2084 9.32 |Q | v |
22+40 31.2722 9.26 |0 | v
22445 31.33586 9.20 |[Q l v
22+50 31.3985 .14 {0 | v
22+55 31.4611 .08 iQ | | v
23+ 0 31.5233 .03 |Q | v |
23+ 5 31.5851 8.97 |G | v
23+10 31.6465 8.92 | i | v
23+15 31.7076 8.87 |Q v
23420 31.7683 8§.82 |0 i V|
23+25 31.8287 8.77 |Q | | \
23+30 31.8887 8.72 |0 | | v
23+35 31.9484 8.67 |Q | V|
23+40 32.0078 8.62 |Q | V|
23+45 32.0668 8.57 |Q | V|
23+50 32.1255 8.53 |Q | | V|
23+55 32.1839 8.48 |Q | ] V|
24+ 0 32.2420 8.43 Q | V|
24+ 5 32.2984 8.19 |Q | v
24+10 32.3474 7.12 |Q | | | v
24+15 32.3828 5.14 {Q | ; v
24+20 32.4016 2.72 Q § V|
24+25 32.4104 1.27 | | v
24+30 32.4143 0.57 Q i | v
24+35 32.4159 0.24 Q | | | v
24+40 32.4167 0.13 Q | | | v
24+45 32.4173 0.07 Q | | | v
24+50 32.4174 0.02 Q | | |







XISTING CONDITIONS

-

COLTON SUPER BLOt.

100 YEAR 24 HR STORM EVENT

HYD-3

$42 440 NNH
o o)
¥ &

£ 80
50

- 20
- 10

o | f | - ge+ee
| S
: <L ;

@ . GE+ET
0
P i

- L ge+le

| L 6g+03

.. GEt+6)

| | se+gl

O 1 ge+s1
| oy - -
W

@ - €Yol

. Ge+G1

; Se+yl
€:98+8L
3;98+31
! serol
fl98+8
é198+z
e

. GE+E

ge+e
1 ggtl
. Ge+0

w0 < ]

12
0 -
8

-0V FNNTOA

TIME (H+M)

VOLUNE (CFS) =0 (CFS)



Un it Hydrograph Analysis
Copyright (¢} CIVILCADD/CIVILDESIGHN, 1989 - 2004, Version 7.0

study date 12/21/07

PN TR TR R E R SR i

gan Bernardino County Synthetic Unit Hydrology Method
Manual date - August 1988

Program License Serial Number 4014

EXISTING CONDITIONS
100 YEAR 24HR STORM EVENT
HYD-3

Storm Event Year = 100
Antecedent Moisture Condition = 3
English {in-1b) Input Units Used
English Rainfall Data (Inches) Input values Used

English Units used in output format

Area averaged rainfall intensity isohyetal data:

Sub-Area Duration Isohyetal
(Ac.} (hours) (In)
Rainfall data for year 10
22.36 1 0.80

Rainfall data for year 100
22.36 24 6.30



PRI TR RO S SRR R Dl b b R S S

xxkx*xxkk Area-averaged max loss rate, Fm *xxxxdds

S¢S curve SCS curve Area Area Fp(Fig C6) Ap Fm

No. (AMCII) NO. (AMC 3) (Ac.) Fraction (In/Hr) {dec.} {In/Hr)
77.0 9z.2 22.36 1.000 0.151 0.800 0,121

Area-averaged adjusted loss rate Fm {In/Hr} = 0.121

x+xxkxk*%x Area-Averaged low loss rate fraction, Yb ko ok Kook K kK

Area Area SCS CN 5C8 CN s Pervious
{Ac.) Fract {AMC2) {AMC3) Yield Fr
17.89 0.800 77.0 92.2 0.85 0.855
4.47 0.200 98.0C 98.0 0.20 0.962
Area-averaged catchment yield fraction, ¥ = 0.877
Area-averaged low loss fraction, Yb = 0.123
User entry of time of concentration = 0.160 {hours}

PR RRE R SEEE E RS A S A S SR
Watershed area = 22.36 (Ac.)

Catchment Lag time = 0.128 hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 65.1042
Hydrograph baseflow = 0.00(CFS)

Average maximum watershed loss rate (Fm} = 0.121(In/Hr)
Average low loss rate fraction (¥b) = 0.123 {(decimal)
VALLEY DEVELOPED S-Graph Selected

Computed peak 5-minute rainfall = 0.470(In}

Computed peak 30-minute rainfall = 0.952(In)
Specified peak l-hour rainfall = 1.270(In}

Computed peak 3-hour rainfall = 2.195(In)

gpecified peak 6-hour rainfall = 3.100{In)

specified peak 24-hour rainfall = 6§.300(In)

Rainfall depth area reduction factors:

Using a total area of 22.35{Ac.) (Ref: fig. F-4)

s-minute factor = 0.999 Adjusted rainfall = 0.470(1In)
30-minute factor = 0.999 Adjusted rainfall = 0.961(In)
1-hour factor = 0.999 Adjusted rainfall = 1.269(In)
3-hour factor = 1.000 Adjusted rainfall = 2.195(In)
6-hour factor = 1.000 Adjusted rainfall = 3.100(In)
24 -hour factor = 1.000 Adjusted rainfall = 6.300(In}

Unit Hydrograph
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Interval 'S' Graph Unit Hydrograph
Number Mean values {(CFS))

(K = 270.42 (CFS))



i 7.634 20.643

2 47.879 108.831

3 85.995 103.070

4 97.04¢% 29.892

5 99.073 5.475

6 100.000 2.5086
Total soil rain loss = 0.72(In)
Total effective rainfall = 5.58(In}
Peak flow rate in flood hydrograph = 69.53 (CFS)

ISR R R SRR Sl RS
24 - HOUR STORM
Runoff Hydrograph

Hydrograph in 5 Minute intervals ({CFS))

Time (h+m} Volume Ac.Ft Q(CcEs) © 17.5 35.0 52.5 70
0+ 5 0.0014 0.20 Q | |
0+10 0.0102 1.27 Q !
0+15 0.0259 2.29 VQ | |
0+20 0.0437 2.58 VQ j |
0+25 0.0619 2.65 VQ i |
0+30 0.0804 2.68 VQ |
0+35 ¢.0988 2.68 VQ | |
0+40 0.1174 2.69 VQ | |
0+45 0.1359 2.70 VQ 1 |
0+50 0.154%6 2.70 VD |
0+55 0.1733 2.71  VQ | |
i+ 0 0.1920 2.72  VQ | | |
1+ 5 0.2108 2.73  VQ | !
1+10 0.2296 2.73  VQ
1+15 0.2485 2.74 VQ |
1+20 0.2674 2.75 |Q ;
1+25 0.2864 2.76  |Q 1 !
1+30 0.3054 2.76 |Q | |
1+35 0.3245 2.77 |@Q |
1+40 0.3437 2.78 |Q { | |
1+45 0.3629 2.79 iQ | | |
1+50 0.3821 2.80 iQ | |
1+55 0.4014 2.80 |Q | |
2+ 0 0.4208 2.81 |Q | |
2+ 5 0.4402 2.82 |qQ | | | !
2+10 0.4597 2.83 |Q i | |
2+15 0.4792 2.84 |Q | | |
2+20 0.4988 2.84 |Q | |
2+25 0.5184 2.85 |Q | | |
2430 0.5381 2.86 |QV | | | |
2+35 0.5579 2.87 |Qv | |
2+40 0.5777 2.88 |QV | |
2+45 0.5976 2.89 Qv | | |
2+50 0.6175 2.90 Qv ! | |
2455 0.6375 2.90 |QVv i | i



3+ 0
3+ 5
3+10
3+15
3+20
3+25
3+30
3+35
3440
3+45
3+50
3+55
4+ 0
4+ 5
4+10
4+15
4420
4425
4430
4438
4440
4445
4450
4+55
5+ 0
5+ 5
5410
5+15%
5+20
5425
5+390
5+35
S5+40
5+45
5+50
5+55
6+ 0
6+ 5
6+10
6+15
6+20
6+25
6+30
6+35
6+40
6+45
&6+50
6+55
7+ 0
7+ 5
7+10
7+15
7+20
7+25
T+30
7+35
T+40
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.6576
L6777
.6979
.7182
. 7385
L7589
L7793
.79598
.8204
.8410
.8618
.8825
.5034
. 9243
.9453
.9664
.9875
.0087
.0300
L0513
L0728
.0943
.1159
L1375
.15983
.1811
.2030
L2250
.2470
L2692
.2914
.3137
.3381
.3586
.3812
L4039
L4266
. 4495
L4724
L4954
.B1l8s
.5418
.5651
.5885
L6120
.6357
.6594
.6832
L7071
L7312
.7553
L7796
.8039
.8284
.8530
.8777
.9026
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T+45
7+50
7+55
8+ ©
8+ 5
8+10
8+15
8+20
8+25
8+30
8435
8+40
8+45
8+5C
8+55
9+ 0
84+ 5
9+10
9+15
9+20
9425
9430
9435
9+40C
9+45
9+50
9+55
10+ 0O
10+ 5
10+10
10+15
10+20
10+25
10+30
10+35%
10+40
10+45
10+50
10+55
11+ 0O
11+ 5
131+10
11+15
11+20
11+25
11+30
11+35
11+40
11+45
11+50
11455
12+ 0
12+ 5
12+10
12+15
12420
12+25
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.9275
.9526
.9778
L0031
L0285
.0541
.0798
.1056
L1316
L1577
.1839
.2103
.2368
L2635
L2903
.3173
.3444
L3717
.3992
L4268
.4545
.4825
.5106
.538%9
.5673
.5960
. 6248
.6538
.6830
L7124
L7420
L7719
.8019
.8321
L8626
.8932
.9241
.9553
. 9866
.0183
L0501
.0823
.114%6
.1473
.1802
L2134
L2470
. 2808
.3149
L3493
.3841
L4192
. 4545
.48289
.5252
.5608
.55968
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.62
.64
.66
.68
.69
.71
.73
.75
.77
.19
.81
.83
.85
.87
.89
.92
.94
.96
.98
.01
.03
.06
.08
11
L3
.16
.18
.21
24
.27
.30
.33
.36
.39
.42
.45
.49
.52
.56
.59
.63
.66
.70
.74
.78
.82
.87
.91
.95
.00
.05
.10
.13
.13
.13
.17
.23
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12+30
12+35
12+40
12+45
12+50
12+55
13+ 0
13+ 5
13+10
13+15
13+20
13+25
13+30
13435
13440
13+45
13+50
13+55
14+ 0O
14+ 5
14+10
14+15
14420
14+25
14+30
14+35
14+40
14+45
14+50
14+55
15+ 0
15+ 5
15+310
15+15
15+20
15+25
15+30
15+35
15+40
15+45
15+50
15+55
16+ 0
16+ 5
16+10
16+15
16+20
16425
16+30
16435
16+40
16+45
16450
16+55
i7+ 0
17+ 5
17410
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.6332
.6700
L7073
. 7450
L7831
.8217
.8602
.9005
.8408
.8815
.gz229
.C648
.1075
.1508
.1948
L2395
.2851
L3314
.3786
L4268
L4760
L5262
L5776
L6301
.6840
L7392
.7959
.8541
.9142
.9762
.0403
.1068
.1759
.2480
L3235
L4016
L4776
.5524
L6323
L7205
.8209
L9397
L0961
.35635
.8323
.2588
L4625
.5750
6668
L7470
.82086
.8883
.9513
L0105
.0664
L1195
.1702
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.28
.34
L4l
.47
.54
.61
.68
.76
.84
.92
.01
.09
.18
.29
.39
.50
.61
.73
.86
.99
.14
.29
.46
.63
.82
.01
W23
.46
.72
.00
.31
.65
.04
.46
.97
.34
.03
.87
.60
.80
.58
.25
71
.37
.53
.93
.58
.32
.35
.63
.68
.83
.16
.59
.12
.72
.36
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17+15
17+20
17+25
17430
17+358
17+40
17+45
17450
17+55
18+ 0
18+ 5
18+10
18+15
18+20
18+25
18+30
18+35
18+40
18+4%
18+50
18+585
19+ 0
19+ 5
19+10
19+15
18+20
19425
19+30
19+35
19440
19+45
19+50
19+55
20+ 0O
20+ 5
20+10
20+15
20420
20+25
20+30
20+35
20440
20+45
20450
20+55
21+ C
21+ 5
21+10
21+15
21+20
21+25
21+30
21+35
21440
21+45
21450
21+55
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.21.88
L2656
L3107
.3543
.3965
L4375
4774
.5163
.5541
.5911
L6274
.6632
.6986
L7335
L7677
.8014
.8344
.8669
.8989
L9303
L9613
. 9912
.0220
L0517
.0809
.1099
.1384
.1666
L1944
L2218
.2491
L2760
L3026
.3289
.3549
.3806
.4061
L4314
.4564
.4811
L5056
.5299
.5540
L5779
L6015
L6250
.6483
L6713
.6942
L7169
.7394
.7618
.7840
.8060
.8278
.8495
.8710
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.06
.79
.55
.33
.13
.96
.79
.64
.50
.37
.26
.20
.15
.06
.87
.88
.80
.72
.64
.57
.50
.43
.37
.31
.25
.20
14
.09
.04
.29
.95
.90
.86
.82
.78
.74
.70
.66
.63
.59
.56
.53
.50
.47
.44
.41
.38
.35
.32
.30
.27
.24
.22
.20
.17
.15
213
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22+ 0 9.8924 3.11  {Q | | |
22+ 5 9.9137 3.08 |0 | | |
22410 9.9348 3.06 |Q l | |
22+15 9.9557 3.04 |0 { |
22420 9.9765 3.02 Q i |
22425 9.9972 3.00 {Q ! |
22430 10.0177 2.98 |0 i | |
22435 10.0381 2.96 {0 ! | |
22+40 10.0584 2.94 {0 ] |
22445 10.0786 2.93 |Q | }
22+50 10.0986 2.91 @ |

22455 10.1185 2.89 |¢ | |

23+ 0 10.1383 2.87 | | |
23+ 5 10.1579 2.86 |Q |
23410 10.1775 2.84 | |
23+15 10.1969 2,82 | |

23420 10.2163 2.81 |Q | |

23425 10.2355 2,79 |Q |
23+30 10.2546 2.77 |Q !
234385 10.2736 2.76 |Q ]

23+40 1¢.2925 2.74 |0

23+45 16.3113 2.73 |Q i
23450 10.3300 2.71L |Q

23455 10.3486 2.70 |Q

244 0 10.3671 2.69 |0

24+ 5 10.3841 2.47 |Q |
24+10 10.3937 1.39 Q |
24+15 10.3962 0.37 Q I

24420 10.3968 0.08 Q I |

24+25 10.3970 0.02 Q | | |
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100 YEAR 24 HR STORM EVENT
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Un it Hydrograph Analysis
Copyright (c¢) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0

Study date 12/21/07

R RTTIRVRRRTIT AT ERPSREGFRTRTEE S I AT S SRR TR AT R SRS S S SR S R R

San Bernardino County Synthetic Unit Hydrology Method
Manual date - August 1986

Program License Serial Number 4014

EXISTING CONDITIONS

100 YEAR 24HR STORM EVENT
HYD- 4

DEC 21 2007

Storm Event Year = 100
Antecedent Moisture Condition = 3
English (in-1lb) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

Area averaged rainfall intensity isohyetal data:

Sub-Area Duration Ischyetal
(Ac.) {hours) (Tn}
Rainfall data for year 10
30.94 1 0.90

Rainfall data for year 100

30.94 1 1.27
Rainfall data for year 100

30.94 6 3.1¢
Rainfall data for year 100

30.%4 24 6.30



RTINS S A ATRTrRURERTRT RS SIS ATATEA S N SRR SR R R S R

xxxwxxkk Area-averaged max Loss rate, Fm krrikrds

8C8 curve SC§ curve Area Area Fp(Fig C6) Ap Fm

No. (AMCII) NO. {(AMC 3) (Ac.) Fraction {(In/Hr) (dec.) (In/Hr)
77.0 92.2 30.94 1.000 0.151 0.800 0.121

Area-averaged adjusted loss rate Fm (In/Hr) = 0.121

*xwxxrdk+ Area-Averaged low loss rate fraction, Yb ##¥xxris¥«

Area Area 8Cs5 CN 5Cs CHN 5 Pervious
(Ac.) Fract (aMC2) (AMC3) Yield Fr
24.75 0.800 77.0 92.2 0.85 0.855
6.19 0.200 98.0 98.0 0.20 0.962
Area-averaged catchment yield fraction, ¥ = 0.877
Ayea-averaged iow loss fraction, ¥b = 0.123
User entry of time of concentration = 0.170 (hours)

TR AT PRI Rt ST SRR R RS R R S RS S
Watershed area = 30.94(Ac.)

Catchment Lag time = 0.13¢ hours

Unit interval = 5.000 minutes

Unit interval percentage of lag time = 61.2745
Hydrograph baseflow = 0.00(CFS)

Average maximum watershed loss rate(Fm) = 0.121(In/Hr}
Average low leoss rate fraction (¥Yb) = 0.123 (decimal)
VALLEY DEVELOFED S-Graph Selected

Computed peak 5-minute rainfall = 0.470{In)

Computed peak 30-minute rainfall = 0.962(In)
Specified peak l-hour rainfall = 1.270(In)

Computed peak 3-hour rainfall = 2.195(In}

specified peak 6-hour rainfall = 3.100({In)

Specified peak 24-hour rainfall = 6.300(In)

Rainfall depth area reduction factors:

Using a toral area of 30.94 {(Ac.) (Ref: fig. E-4)

5-minute factor = 0.999 Adjusted rainfall = 0.469(In)
30-minute factor = 0.999 Adjusted rainfall = 0.961(In)
1-hour factor = 0.999 Adjusted rainfall = 1.268(In)
3-hour factor = 1.000 Adjusted rainfall = 2.195{In)
6-hour factor = 1.000 Adjusted rainfall = 3.100{In)
24~-hour factor = 1.000 Adjusted rainfall = 6.300{In)

Unit Hydrograph
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Interval '8! Graph Unit Hydrograph
Number Mean values {{CF8)}

(K = 374.18 (CF38))



1 6.789 25,404

2 43.210 136.281

3 82.892 148.482

4 95.987 48.998

5 98.763 10.388

) 100,000 4.628
Total soil rain loss = 0.72(In)
Total effective rainfall = 5.58(In)
Peak flow rate in flood hydrograph = 91.18 (CF8)

PR R R T I AP TR GE IR S S A SRR R R R R RN R R R
24 - HC UR S TORM
Rumnotff Hydrograph

Hydrograph in 5 Minute intexrvals ({(CFS))

Time (h+m) Volume Ac.Ft Q{CF3) © 25.0 50.0 75.0 100.0
0+ 5 0.0017 0.25 Q | | ! |
0+10 0.0127 1.59 Q | | |
0+15 0.0336 3.05 VQ ! | |
0420 0.0580 3.854 VQ | ! | |
0+25 0.0831 3.65 VQ | | | |
0+30 0.1086 3.70 VQ | | |
0+35 0.1342 3.7L VQ | | |
0+40 0.1598 3.72 VQ | | ! |
0+45 0.1855 3.73 VQ |
0+50 0.2113 3.74 VQ |
0+55 0.2372 3.75 VQ ! | i
1+ 0 0.2631 3,76 VQ | | | |
1+ 5 0.2890 3.77 VQ | | |
1+10 0.3151 3.78 VOQ | |
1+15 ¢.3412 3.79 VQ
1+20 G.3674 3.80 |Q
1+25 0.3937 3.81 | {
1+30 0.,4200 3.82 |Q
1+35 0.4464 3.83 |Q
1+40 0.4729 3.85 |Q |
1+45 0.4994 3.86 |Q |
1+50 0.5261 3.87 |Q |
1+55 0.5528 3.88 |Q
2+ 0 0.5796 3.8 |Q | | |
2+ 5 0.6064 3.96 |Q ! | | |
2+10 0.6334 3.91 |Q |
2415 0.6604 3.92 |Q |
2+20 0.6875 3.93 |Q | |
2+25 0.7148 3.¢5 |Q | | |
2430 0.7419 3.96 |Qv | | | |
2+35 0.7692 3.97 Qv | | |
2440 0.7967 3.98 Qv ! |
2+45 0.8242 3.99  jqQVv ! i |
2+50 6.8517 4.01 Qv | ! | |
2+55 0.8794 4.02 |qv | | | |
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.9072
.9350
.9629
.99009
L0191
L0472
.0755
.1039
.1324
L1609
.18596
.2183
L2472
L2761
.3051
.3343
L3635
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L4223
.4518
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.5411
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.4591
.4928
.5267
.5607
.5949
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7+45
T+50
T+55
8+ 0
8+ 5
8+10
8+15
8+20
8+25
8+30
8+35
8+40
8+45
8450
8+55
9+ ¢
9+ b
9+10
9+15
9+20
9+25
2+30
g+35
G+40
2+45
g+50
9+55
10+ ©
16+ 5
10+10
10+15
10420
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.6637
.6984
.71332
.7682
.8034
.8388
.8743
. 9100
.9459
.9820
.0183
. 0548
L0915
.1284
L1655
.2028
L2403
.2781
.3150
.3542
L3926
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.4701
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.6682
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.01
.03
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.08
.11
.13
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.19
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.64
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.07
.11
.16
.20
.25
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.35
.40
45
.50
.56
.61
.67
.73
.79
.85
.91
.98
.04
.10
.10
.10
.15
.22
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12+30
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L0224
.G732
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.1768
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.5037
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.4741
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.8775
. 9660
.0576
.1528
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L6732
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.9038
.0408
.2027
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.30
.39
.47
.56
.66
.75
.85
.96
.07
.18
.30
.42
.55
.68
.83
.98
.13
.30
.47
.66
.86
.08
.30
.54
.80
.07
.37
.69
.04
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17415
17+20
17+25
17+30
17+35
17440
17+45
17+50
17+55
18+ ©
184+ 5
18+10
i8+15
18+20
18+25
18+30
18+35
18+40
18+45
18+50
18+55
18+ ©
19+ 5
19410
19+15
19+20
19425
19430
19+35
19+40
19+45
19+50
19+55
20+ O
20+ 5
20410
20415
20+20
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20+40
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20+55
21+ 0
21+ 5
21410
21+15
21+20
21+25
21+30
21435
21+40
21+45
21+50
21455

11,
i1.
i1.
11.
.6123
.6693

11
11

11.
il.
11,
11,
11.
11.
12,
.07¢6
L1271
12.
L2195

12
12

12

12.
.3089
.3525
.3954
12.
1z2.
1z.
12.
12,
.6408
.6798

12
i2
12

12
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12.
12,
12.
12.
12.
12.
12.
1z2.
13.
i3.
. 0812
L1155
.1495
13.
L2165
L2495
.2823

i3
13
13

13
13
13

13.
13.
.3790
L4107
L4421
13.
.5042
.5349
.5654
.5957

13
13
13

i3
i3
13
13

13.
13.

3656
4305
4931
5537

7246
7785
8310
8824
9326
9822
0313

1737

2646

4378
4795
5206
5612
6012

7184
7565
7941
8314
8682
9046
9407
9764
0117
0466

1831

3148
3470

4733

6257
6555
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.81
.43
.09
.79
.52
.27
.04
.83
.63
.45
.29
.20
.13
.02
.89
.77
.65
.54
43
L33
.24
.14
.06
.97
.89
.81
T4
.67
.60
.53
.47
L4
.35
.29
.23
.18
.13
.08
.03
.98
.93
.89
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22+ 0 13.6851 4.30 |Q | ! |
22+ 5 13.7146 4.27 |Q | | |
22+10 13.7438 4.24 |Q | | |
22+15 13.7728 4.2x |Q | |
22420 13.8016 4.18 Q | |
22+25 13.8302 4.16 |Q | | |
22430 13.8586 4.13 |Q ! 1 |
22+35 13.8869 4.10 iQ {
224490 13.9150 4.08 |Q i
22+45 13.9429 4.05 |Q |
22+50 13.9706 4.03 |Q | |
22+55 13.9981 4.00 |0 | |
23+ 0 14.0255 3.98 |Q |
23+ 5 14.0528 3.95 |Q {
23+10 14.0798 3.93 |Q |
23+15 14.1068 3.91 |Q | |
23+20 14.1335 3.89 |Q { | |
23+25 14.14601 3.86 |Q !
23+30 14.1866 3.84 |0

23+35 14.2129 3.82 |0 | |

23+40 14.2391 3.80 |Q i
23+45 14.2651 3.78 |Q |
23+50 14.2910 3.76 |Q

23+55 14.3187 3.74  |Q | |

24+ 0 14.3423 3.72 ]Q I | |
24+ 5 14.3661 3.45 |Q

24+10 14.3805 2.10 Q

24+15 14.3849 0.63 Q | !

24+20 14.3859 0.15 Q | i |
24+25 14,3862 0.05 Q | | |
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P_COLT.RES

A A RN

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) copyright 1983-2003 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/2003 License ID 1237

Analysis prepared by:

Hall & Foreman, Inc.
9130 Anaheim Place, Suite 120
Rancho Cucamonga, CA 91730

VRNl ddeRdehfdhdd NS ddhddn DESCRIPTION OF STUDY B R o o R AR L A o R R R L S
Proposed Condition

* RATIONAL FOR HYD-2 AND AREA A,B,C,H & J *

* 100 Year Storm Event: Co1ton Super B1ock (August 2013) ®

e NN B R R R R RN

*

FILE NAME: P_COLT.DAT
TIME/DATE OF STUDY: 11:04 08/28/2013

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 0.950

100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.260

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 100.00 1-HOUR INTENSITY(INCH/HOUR) = 1.2600

SLOPE OF INTENSITY DURATION CURVE = 0.6000

*ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL¥*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

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

1 43.0 21.5 0.009/0.009/0.020 0.67 2.00 0.0313 0.167 0.0160
2 28.0 14.0 0.017/0.017/0.020 0.67 2.00 0.0313 0.167 0.0160
3 36.0 18.0 0.014/0.014/0.020 0.67 2.00 0.0313 0.167 0.0160
4 24.0 12.0 0.014/0.014/0.020 0.67 2.00 0.0313 0.167 0.0160

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.67 FEET
as (Maximum AlTowable Street Flow Depth) - (Top-of-Curb)
2. (pDepth)*(velocity) Constraint = 4.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.¥*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

ket el bbb +
| Area A |
| Rational Method |
| 19.79 Ac I
s +



P COLT RES

FendedNdehdde NS ddehddNdhddefdd Nl ddefdedeNdd B R R U i S L A L R R A o A S o o S

FLOW PROCESS FROM NODE 10 OO TO NODE 11.00 Is CopbE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 1000.00
ELEVATION DATA: UPSTREAM(FEET) = 1105.00 DOWNSTREAM(FEET) = 1085.00
Tc = K¥*[(LENGTH** 3.00)/(ELEVATION CHANGE)]*%*0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 24.468
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.158
SUBAREA TcC AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS TC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL FAIR COVER
"WOODLAND, GRASS" C 13.10 0.16 1.00 92 24.47
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.16
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00
SUBAREA RUNOFF(CFS) = 23.56
TOTAL AREA(ACRES) = 13.10 PEAK FLOW RATE(CFS) = 23.56
FLOW PROCESS FROM NODE 11 OO TO NODE 13.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1080.00 DOWNSTREAM(FEET) = 1077.40
FLOW LENGTH(FEET) = 520.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.44

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 23.56

PIPE TRAVEL TIME(MIN.) = 1.34 Tc(MIN.) = 25.81

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 1520.00 FEET.
FLOW PROCESS FROM NODE 13 00 TO NODE 13.00 IS CODE = l

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

TIME OF CONCENTRATION(MIN.) = 25.81

RAINFALL INTENSITY(INCH/HR) = 2.09

AREA-AVERAGED Fm(INCH/HR) = 0.16

AREA-AVERAGED Fp(INCH/HR) = 0.16

AREA-AVERAGED Ap = 1.00

EFFECTIVE STREAM AREA(ACRES) = 13.10

TOTAL STREAM AREA(ACRES) = 13.10

PEAK FLOW RATE(CFS) AT CONFLUENCE = 23.56

FLOW PROCESS FROM NODE 12 00 TO NODE 13.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 995.00

ELEVATION DATA: UPSTREAM(FEET) = 1103.00 DOWNSTREAM(FEET) = 1090.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
Page 2



P_COLT.RES
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 26.589
* 100 YEAR RAINFALL INTENSITY(INCH/HR) 2.053
SUBAREA TcC AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS TC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
NATURAL FAIR COVER
"WOODLAND, GRASS" C 6.69 0.16 1.00 92 26.59
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.16
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.00
SUBAREA RUNOFF(CFS) = 11.40
TOTAL AREA(ACRES) = 6.69 PEAK FLOW RATE(CFS) = 11.40

Tededehdedehdedededefdde e defedededd et dede e hdefedefehdedehdedehdededde e fehdefd

FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE 1
>>>>>DESTIGNATE 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.) = 26.59

RAINFALL INTENSITY(INCH/HR) = 2.05

AREA-AVERAGED Fm(INCH/HR) 0.16
AREA-AVERAGED Fp(INCH/HR) 0.16
AREA-AVERAGED Ap = 1.00
EFFECTIVE STREAM AREA(ACRES) = 6.69
TOTAL STREAM AREA(ACRES) = 6.69
PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.40
*% CONFLUENCE DATA **
STREAM Q TC Intensity Fp(Fm) Ap  Ae HEADWATER
NUMBER (CcFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 23.56 25.81 2.090 0.16( 0.16) 1.00 13.1 10.00
2 11.40 26.59 2.053 0.16( 0.16) 1.00 6.7 12.00

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

*%* PEAK FLOW RATE TABLE *¥*
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 34.84 25.81 2.090 0.16(C 0.16) 1.00 19.6 10.00
2 34.51 26.59 2.053 0.16(C 0.16) 1.00 19.8 12.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 34.84 Tc(MIN.) = 25.81

EFFECTIVE AREA(ACRES) = 19.59 AREA-AVERAGED Fm(INCH/HR) = 0.16
AREA-AVERAGED Fp(INCH/HR) = 0.16 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 19.79

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 1520.00 FEET.

Tededehdefehdededededde e e dedededdde et dede e dehdefedefehdedehdedefdededde e

FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE 13

| Rational Method |
| 16.47 Ac I
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Fededehdedehdededededde e dededededdde Tedhdedddedehdehdedehdedehdededdedde el

FLOW PROCESS FROM NODE 20.00 TO NODE 21.00 IS CODE
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1486.00

ELEVATION DATA: UPSTREAM(FEET) = 1085.00 DOWNSTREAM(FEET) = 1075.00

]
N
=

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 18.884
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.521
SUBAREA TcC AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCS  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"8-10 DWELLINGS/ACRE" C 16.47 0.27 0.40 8  18.88

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40

SUBAREA RUNOFF(CFS) = 35.76

TOTAL AREA(ACRES) = 16.47 PEAK FLOW RATE(CFS) = 35.76

FLOW PROCESS FROM NODE 21.00 TO NODE 21.00 IS CODE = 13

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
et e et e +
| Area 3 |
| Rational Method |
| 19.0 Ac I
ettt et e +

FLOW PROCESS FROM NODE 30.00 TO NODE 31.00 IS CODE = 21

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

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1931.00

ELEVATION DATA: UPSTREAM(FEET) = 1082.00 DOWNSTREAM(FEET) = 1064.00

Tc = K¥*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 15.969
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.788
SUBAREA TC AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS TC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCTIAL C 19.00 0.27 0.10 86 15.97
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA RUNOFF(CFS) = 47.21
TOTAL AREA(ACRES) = 19.00 PEAK FLOW RATE(CFS) = 47.21
FLOW PROCESS FROM NODE 31.00 TO NODE 31.00 IS CODE = 13
>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
A e e e e e e e e +
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| Rational Method |
| 31.44 Ac |

Tedededdedehdedehdedefdde e e dedn

FLOW PROCESS FROM NODE 200.00 TO NODE 202.00 1S CODE

Tedde e dehdefedefehdedehdededdedde e fehdefdd

= 21

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

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1895.00

ELEVATION DATA: UPSTREAM(FEET) = 1076.00 DOWNSTREAM(FEET) = 1055.00

Tc = K¥*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 20.750

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.383

SUBAREA TC AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS TC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"3-4 DWELLINGS/ACRE" C 14.32 0.27 0.60 86 20.75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.60

SUBAREA RUNOFF(CFS) = 28.60

TOTAL AREA(ACRES) = 14.32 PEAK FLOW RATE(CFS) = 28.60

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 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.) = 20.75

RAINFALL INTENSITY(INCH/HR) = 2.38

AREA-AVERAGED Fm(INCH/HR) = 0.16

AREA-AVERAGED Fp(INCH/HR) = 0.27

AREA-AVERAGED Ap = 0.60

EFFECTIVE STREAM AREA(ACRES) = 14.32

TOTAL STREAM AREA(ACRES) = 14.32

PEAK FLOW RATE(CFS) AT CONFLUENCE = 28.60

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 1S CopE = 21

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

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITTIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1300.00

ELEVATION DATA: UPSTREAM(FEET) = 1064.00 DOWNSTREAM(FEET) = 1055.00

Tc = K¥*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 14.467

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.958

SUBAREA TcC AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS TC

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL C 2.92 0.27 0.10 86 14.47

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF(CFS) = 7.70

TOTAL AREA(ACRES) = 2.92 PEAK FLOW RATE(CFS) = 7.70
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Tedededdedehdedehdedefdde e et vl de e e e hdedededehdedehdedehddedde e

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 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.) = 14.47
RAINFALL INTENSITY(INCH/HR) = 2.96
AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.27
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA(ACRES) = 2.92
TOTAL STREAM AREA(ACRES) = 2.92
PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.70
*%* CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 28.60 20.75 2.383 0.27C 0.16) 0.60 14.3 200.00
2 7.70 14.47 2.958 0.27(C 0.03) 0.10 2.9 201.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
*%* PEAK FLOW RATE TABLE *¥*
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 32.82 14.47 2.958 0.27(C 0.13) 0.49 12.9 201.00
2 34.79 20.75 2.383 0.27(C 0.14) 0.52 17.2 200.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 34.79 Tc(MIN.) = 20.75
EFFECTIVE AREA(ACRES) = 17.24 AREA-AVERAGED Fm(INCH/HR) = 0.14
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.52
TOTAL AREA(ACRES) = 17.24

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1895.00 FEET.

FLOW PROCESS FROM NODE 202.00 TO NODE 205.00 IS CODE 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>(STREET TABLE SECTION # 4 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1055.00 DOWNSTREAM ELEVATION(FEET) = 1027.00
STREET LENGTH(FEET) = 813.00 CURB HEIGHT(INCHES) = 8.0

STREET HALFWIDTH(FEET) = 24.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.014
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.014

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning's FRICTION FACTOR for Back-of-walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 37.98
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.48

HALFSTREET FLOOD WIDTH(FEET) = 22.36

AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.13
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PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.48

STREET FLOW TRAVEL TIME(MIN.) = 2.64 Tc(MIN.) = 23.39

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.217

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCTIAL C 3.23 0.27 0.10 86
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0

SUBAREA AREA(ACRES) = 3.23 SUBAREA RUNOFF(CFS) = 6.37
EFFECTIVE AREA(ACRES) = 20.47 AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.45
TOTAL AREA(ACRES) = 20.47 PEAK FLOW RATE(CFS) = 38.60
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.49 HALFSTREET FLOOD WIDTH(FEET) = 22.55

FLOW VELOCITY(FEET/SEC.) = 5.13 DEPTH*VELOCITY(FT*FT/SEC.) = 2.49

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 205.00 = 2708.00 FEET.

FendedddehfdRdhfdhddNdhddhdd Nl * * Tl fdedefdehddNddehdde SNl hdd vl hddhdhNdhddn

FLOW PROCESS FROM NODE 205 00 TO NODE 205.00 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.) = 23.39
RAINFALL INTENSITY(INCH/HR) = 2.22
AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR) = 0.27
AREA-AVERAGED Ap = 0.45
EFFECTIVE STREAM AREA(ACRES) = 20.47
TOTAL STREAM AREA(ACRES) = 20.47
PEAK FLOW RATE(CFS) AT CONFLUENCE = 38.60
FLOW PROCESS FROM NODE 203 00 TO NODE 204.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITTIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 991.00
ELEVATION DATA: UPSTREAM(FEET) = 1055.00 DOWNSTREAM(FEET) = 1034.00
Tc = K¥*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.377
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.611
SUBAREA TC AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS TC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 5.84 0.27 0.10 86 10.38
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA RUNOFF(CFS) = 18.84
TOTAL AREA(ACRES) = 5.84 PEAK FLOW RATE(CFS) = 18.84
FLOW PROCESS FROM NODE 204 00 TO NODE 204.00 IS CODE = 81

MAINLINE Tc(MIN) = 10.38
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.611
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SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCTIAL C 3.31 0.27 0.10 86
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION Ap = 0

SUBAREA AREA(ACRES) = 3.31 SUBAREA RUNOFF(CFS) = 10.68
EFFECTIVE AREA(ACRES) = 9.15 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 9.15 PEAK FLOW RATE(CFS) = 29.51

FedeRhddededehhdddhhdddehhddd ik Fedededehddededehhddedhhddhhddd R hdddhhdddhhdddihd

FLOW PROCESS FROM NODE 204 00 TO NODE 205.00 1S CODE

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

I
o))
N

UPSTREAM ELEVATION(FEET) = 1034.00 DOWNSTREAM ELEVATION(FEET) = 1027.00
STREET LENGTH(FEET) = 423.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 43.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 21.50
INSIDE STREET CROSSFALL(DECIMAL) = 0.009
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.009

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0160
Manning's FRICTION FACTOR for Back-of-walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 31.98
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.47
HALFSTREET FLOOD WIDTH(FEET) = 31.83
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.35
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.56
STREET FLOW TRAVEL TIME(MIN.) = 2.10 Tc(MIN.) = 12.48
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.232
SUBAREA LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL C 1.71 0.27 0.10 86
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA(ACRES) = 1.71 SUBAREA RUNOFF(CFS) = 4.93
EFFECTIVE AREA(ACRES) = 10.86 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 10.86 PEAK FLOW RATE(CFS) = 31.33
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.47 HALFSTREET FLOOD WIDTH(FEET) = 31.66

FLOW VELOCITY(FEET/SEC.) = 3.32 DEPTH*VELOCITY(FT*FT/SEC.) = 1.54

LONGEST FLOWPATH FROM NODE 203.00 TO NODE 205.00 = 1414.00 FEET.

FLOW PROCESS FROM NODE 205 00 TO NODE 205.00 IS CODE
>>>>>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.) = 12.48

]
=
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RAINFALL INTENSITY(INCH/HR) = 3.23
AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.27
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA(ACRES) = 10.86
TOTAL STREAM AREA(ACRES) = 10.86
PEAK FLOW RATE(CFS) AT CONFLUENCE = 31.33
** CONFLUENCE DATA **
STREAM Q TC Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 37.19 17.14 2.672 0.27(C 0.11) 0.41 16.1 201.00
1 38.60 23.39 2.217 0.27(C 0.12) 0.45 20.5 200.00
2 31.33 12.48 3.232 0.27(C 0.03) 0.10 10.9 203.00

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

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 64.33 12.48 3.232 0.27C 0.07) 0.26 22.6 203.00
2 63.04 17.14 2.672 0.27(C 0.08) 0.28 27.0 201.00
3 60.00 23.39 2.217 0.27C 0.09) 0.33 31.3 200.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 64.33 Tc(MIN.) = 12.48
EFFECTIVE AREA(ACRES) = 22.61 AREA-AVERAGED Fm(INCH/HR) = 0.07

AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.26
TOTAL AREA(ACRES) = 31.33
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 205.00 = 2708.00 FEET.

TedeRhddededehhdddhhdddhhddd ik Fedededhddededehhdddhhddhhdddfhhdddhhdddhhdddihd

FLOW PROCESS FROM NODE 205 00 TO NODE 205.00 IS CODE = 13
>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
e e e +
| Rational Method |
| 167.28 Ac I
e e bbb +
FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CcobE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 935.00
ELEVATION DATA: UPSTREAM(FEET) = 1115.00 DOWNSTREAM(FEET) = 1099.00
Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 14.340
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.974
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS TC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"3-4 DWELLINGS/ACRE" C 12.23 0.27 0.60 86 14.34

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.60
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SUBAREA RUNOFF(CFS) = 30.94
TOTAL AREA(ACRES) = 12.23 PEAK FLOW RATE(CFS) = 30.94

Fededehdefehdedededefdde e dededededdde

FLOW PROCESS FROM NODE 11.00 TO NODE 14.00 IS CODE

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

et dede e e hdedehdededededde e

]
w
=

ELEVATION DATA: UPSTREAM(FEET) = 1094.00 DOWNSTREAM(FEET) = 1075.30
FLOW LENGTH(FEET) = 435.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.17

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 30.94

PIPE TRAVEL TIME(MIN.) = 0.48 Tc(MIN.) = 14.82

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 14.00 = 1370.00 FEET.

Tededehdefehdedededefdde e hdededededdde et de e hdefededehdedehdedehdededde e fedefd

FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 IS CODE 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 14.82

RAINFALL INTENSITY(INCH/HR) = 2.92

AREA-AVERAGED Fm(INCH/HR) 0.16
AREA-AVERAGED Fp(INCH/HR) 0.27
AREA-AVERAGED Ap = 0.60
EFFECTIVE STREAM AREA(ACRES) = 12.23
TOTAL STREAM AREA(ACRES) = 12.23
PEAK FLOW RATE(CFS) AT CONFLUENCE = 30.94
FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 Is CopE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 935.00
ELEVATION DATA: UPSTREAM(FEET) = 1099.63 DOWNSTREAM(FEET) = 1081.30
Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 16.361
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.748
SUBAREA TcC AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS TC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
PUBLIC PARK C 8.19 0.27 0.85 86 16.36
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.85
SUBAREA RUNOFF(CFS) = 18.55
TOTAL AREA(ACRES) = 8.19 PEAK FLOW RATE(CFS) = 18.55

Tededehdefehdededededde e dededdededdede

FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

Teddeddhdedehdefedefehdedehdededdedde e

]
w
=

ELEVATION DATA: UPSTREAM(FEET) = 1076.30 DOWNSTREAM(FEET) = 1075.30
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013
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DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.19
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 18.55
PIPE TRAVEL TIME(MIN.) = 0.08 Tc(MIN.) = 16.44
LONGEST FLOWPATH FROM NODE 12.00 TO NODE 14.00 = 985.00 FEET.
FLOW PROCESS FROM NODE 14.00 TO NODE 14.00 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.) = 16.44
RAINFALL INTENSITY(INCH/HR) = 2.74
AREA-AVERAGED Fm(INCH/HR) = 0.23
AREA-AVERAGED Fp(INCH/HR) = 0.27
AREA-AVERAGED Ap = 0.85
EFFECTIVE STREAM AREA(ACRES) = 8.19
TOTAL STREAM AREA(ACRES) = 8.19
PEAK FLOW RATE(CFS) AT CONFLUENCE = 18.55
*%* CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 30.94 14.82 2.916 0.27(C 0.16) 0.60 12.2 10.00
2 18.55 16.44 2.740 0.27(C 0.23) 0.85 8.2 12.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
*%* PEAK FLOW RATE TABLE *¥*
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 48.83 14.82 2.916 0.27(C 0.19) 0.69 19.6 10.00
2 47.50 16.44 2.740 0.27(C 0.19) 0.70 20.4 12.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 48.83 Tc(MIN.) = 14.82
EFFECTIVE AREA(ACRES) = 19.61 AREA-AVERAGED Fm(INCH/HR) = 0.19
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.69
TOTAL AREA(ACRES) = 20.42
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 14.00 = 1370.00 FEET.
FLOW PROCESS FROM NODE 14.00 TO NODE 20.00 IS COoDE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1075.30 DOWNSTREAM(FEET) = 1071.25
FLOW LENGTH(FEET) = 570.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.76

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 48.83

PIPE TRAVEL TIME(MIN.) = 1.08 Tc(MIN.) = 15.90

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 20.00 = 1940.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1S CopbE = 10
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Tededehdedehdededededde e dededededdde

FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1505.00

ELEVATION DATA: UPSTREAM(FEET) = 1092.20 DOWNSTREAM(FEET) = 1080.00

Tedde e dehdefedefehdedehdededdedde e fehdefdd

]
N
=

Tc = K¥[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 20.144

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.425

SUBAREA TC AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS TC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"3-4 DWELLINGS/ACRE" C 8.82 0.27 0.60 86 20.14

PUBLIC PARK C 18.07 0.27 0.85 86 23.62

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.77

SUBAREA RUNOFF(CFS) = 53.64

TOTAL AREA(ACRES) = 26.89 PEAK FLOW RATE(CFS) = 53.64

FLOW PROCESS FROM NODE 16.00 TO NODE 19.00 1Is CopE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1075.00 DOWNSTREAM(FEET) = 1073.25
FLOW LENGTH(FEET) = 850.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 48.0 INCH PIPE IS 33.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.67

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 53.64

PIPE TRAVEL TIME(MIN.) = 2.50 Tc(MIN.) = 22.64

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 19.00 = 2355.00 FEET.
FLOW PROCESS FROM NODE 19.00 TO NODE 19.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 22.64

RAINFALL INTENSITY(INCH/HR) = 2.26

AREA-AVERAGED Fm(INCH/HR) 0.21

AREA-AVERAGED Fp(INCH/HR) 0.27

AREA-AVERAGED Ap = 0.77

EFFECTIVE STREAM AREA(ACRES) = 26.89

TOTAL STREAM AREA(ACRES) = 26.89

PEAK FLOW RATE(CFS) AT CONFLUENCE = 53.64

FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 Is CopbE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 913.00
ELEVATION DATA: UPSTREAM(FEET) = 1088.50 DOWNSTREAM(FEET) = 1078.25

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 12.153

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.284

SUBAREA TC AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS TC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"11+ DWELLINGS/ACRE" C 10.48 0.27 0.20 86 12.15

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.20

SUBAREA RUNOFF(CFS) = 30.47

TOTAL AREA(ACRES) = 10.48 PEAK FLOW RATE(CFS) = 30.47

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 1Is CopE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1073.25 DOWNSTREAM(FEET) = 1072.25
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 19.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.31

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 30.47

PIPE TRAVEL TIME(MIN.) = 0.07 Tc(MIN.) = 12.23

LONGEST FLOWPATH FROM NODE 17.00 TO NODE 19.00 = 963.00 FEET.
FLOW PROCESS FROM NODE 19.00 TO NODE 19.00 IS CODE = 1

>>>>>DESTIGNATE 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.) = 12.23

RAINFALL INTENSITY(INCH/HR) = 3.27

AREA-AVERAGED Fm(INCH/HR) 0.05
AREA-AVERAGED Fp (INCH/HR) 0.27
AREA-AVERAGED Ap = 0.20
EFFECTIVE STREAM AREA(ACRES) = 10.48
TOTAL STREAM AREA(ACRES) = 10.48
PEAK FLOW RATE(CFS) AT CONFLUENCE = 30.47
*% CONFLUENCE DATA **
STREAM Q TC Intensity Fp(Fm) Ap  Ae HEADWATER
NUMBER (CcFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 53.64 22.64 2.261 0.27( 0.21) 0.77 26.9 15.00
2 30.47 12.23 3.272 0.27(C 0.05) 0.20 10.5 17.00

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

** PEAK FLOW RATE TABLE *¥*

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 73.71 12.23 3.272 0.27C 0.14) 0.53 25.0 17.00
2 74.53 22.64 2.261 0.27(C 0.17) 0.61 37.4 15.00
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COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 74.53 Tc(MIN.) = 22.64

EFFECTIVE AREA(ACRES) = 37.37 AREA-AVERAGED Fm(INCH/HR) = 0.17
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.61

TOTAL AREA(ACRES) = 37.37

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 19.00 = 2355.00 FEET.
FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 1s copeE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1072.25 DOWNSTREAM(FEET) = 1071.25
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 14.48

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 74.53

PIPE TRAVEL TIME(MIN.) = 0.06 Tc(MIN.) = 22.70

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 20.00 = 2405.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1S CcopE = 10
>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 1s copeE = 11

*%* MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 73.71 12.28 3.263 0.27(C 0.14) 0.53 25.0 17.00
2 74.53 22.70 2.258 0.27(C 0.17) 0.61 37.4 15.00
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 20.00 = 2405.00 FEET.
*%* MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 48.83 15.90 2.795 0.27C 0.19) 0.69 19.6 10.00
2 47.50 17.53 2.636 0.27(C 0.19) 0.70 20.4 12.00
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 20.00 = 1940.00 FEET.
*%* PEAK FLOW RATE TABLE *¥*
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 118.20 12.28 3.263 0.27(C 0.16) 0.59 40.1 17.00
2 122.82 15.90 2.795 0.27(C 0.17) 0.61 48.9 10.00
3 121.63 17.53 2.636 0.27(C 0.17) 0.62 51.7 12.00
4 114.68 22.70 2.258 0.27(C 0.17) 0.64 57.8 15.00
TOTAL AREA(ACRES) = 57.79
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 122.82 Tc(MIN.) = 15.903
EFFECTIVE AREA(ACRES) = 48.91 AREA-AVERAGED Fm(INCH/HR) = 0.17

AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.62
TOTAL AREA(ACRES) = 57.79
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LONGEST FLOWPATH FROM NODE 15.00 TO NODE 20.00 = 2405.00 FEET.
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 12

Tededehdefehdedededefdde e dededededdde

FLOW PROCESS FROM NODE 20.00 TO NODE 23.00 IS CODE

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

et dede e e hdedehdedehdededde e fedefd

]
w
=

ELEVATION DATA: UPSTREAM(FEET) = 1071.25 DOWNSTREAM(FEET) = 1070.25
FLOW LENGTH(FEET) = 150.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 51.0 INCH PIPE IS 38.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.74

ESTIMATED PIPE DIAMETER(INCH) = 51.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 122.82

PIPE TRAVEL TIME(MIN.) = 0.23 Tc(MIN.) = 16.14

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 23.00 = 2555.00 FEET.

FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 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.) = 16.14

RAINFALL INTENSITY(INCH/HR) = 2.77

AREA-AVERAGED Fm(INCH/HR) = 0.17

AREA-AVERAGED Fp(INCH/HR) = 0.27

AREA-AVERAGED Ap = 0.61

EFFECTIVE STREAM AREA(ACRES) = 48.91

TOTAL STREAM AREA(ACRES) = 57.79

PEAK FLOW RATE(CFS) AT CONFLUENCE = 122.82

FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 1S CobE = 21

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

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITTIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1337.00

ELEVATION DATA: UPSTREAM(FEET) = 1091.50 DOWNSTREAM(FEET) = 1077.50

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 14.355

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.972

SUBAREA TC AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS TC

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

PUBLIC PARK C 13.06 0.27 0.85 86 21.40

RESIDENTIAL

"11+ DWELLINGS/ACRE" C 6.04 0.27 0.20 86 14.35

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.64

SUBAREA RUNOFF(CFS) = 48.08

TOTAL AREA(ACRES) = 19.10 PEAK FLOW RATE(CFS) = 48.08
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FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

]
w
=

ELEVATION DATA: UPSTREAM(FEET) = 1071.25 DOWNSTREAM(FEET) = 1070.25
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 12.93
ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 48.08
PIPE TRAVEL TIME(MIN.) = 0.06 Tc(MIN.) = 14.42
LONGEST FLOWPATH FROM NODE 21.00 TO NODE 23.00 = 1387.00 FEET.
FLOW PROCESS FROM NODE 23.00 TO NODE 23.00 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.) = 14.42
RAINFALL INTENSITY(INCH/HR) = 2.96
AREA-AVERAGED Fm(INCH/HR) = 0.18
AREA-AVERAGED Fp(INCH/HR) = 0.27
AREA-AVERAGED Ap = 0.64
EFFECTIVE STREAM AREA(ACRES) = 19.10
TOTAL STREAM AREA(ACRES) = 19.10
PEAK FLOW RATE(CFS) AT CONFLUENCE = 48.08
*%* CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 118.20 12.52 3.227 0.27C 0.16) 0.59 40.1 17.00
1 122.82 16.14 2.771 0.27(C 0.17) 0.61 48.9 10.00
1 121.63 17.76 2.615 0.27(C 0.17) 0.62 51.7 12.00
1 114.68 22.94 2.244 0.27(C 0.17) 0.64 57.8 15.00
2 48.08 14.42 2.964 0.27(C 0.18) 0.64 19.1 21.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
*%* PEAK FLOW RATE TABLE *¥*
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 163.87 12.52 3.227 0.27C 0.17) 0.61 56.7 17.00
2 168.71 14.42 2.964 0.27(C 0.17) 0.62 63.9 21.00
3 167.57 16.14 2.771 0.27(C 0.17) 0.62 68.0 10.00
4 163.69 17.76 2.615 0.27(C 0.17) 0.63 70.8 12.00
5 150.34 22.94 2.244 0.27(C 0.17) 0.64 76.9 15.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 168.71 Tc(MIN.) = 14.42
EFFECTIVE AREA(ACRES) = 63.85 AREA-AVERAGED Fm(INCH/HR) = 0.17
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.62
TOTAL AREA(ACRES) = 76.89
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 23.00 = 2555.00 FEET.
FLOW PROCESS FROM NODE 23.00 TO NODE 28.00 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) = 1070.25 DOWNSTREAM(FEET) = 1065.17
FLOW LENGTH(FEET) = 1068.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 60.0 INCH PIPE IS 47.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) 10.16

ESTIMATED PIPE DIAMETER(INCH) 60.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 168.71

PIPE TRAVEL TIME(MIN.) = 1.75 Tc(MIN.) = 16.17

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 28.00 = 3623.00 FEET.

Tededehdedehdededede e defedededdde et dede e dehdefedefehdedehdededededde e fedefd

FLOW PROCESS FROM NODE 28.00 TO NODE 28.00 IS CODE 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 16.17

RAINFALL INTENSITY(INCH/HR) = 2.77

AREA-AVERAGED Fm(INCH/HR) 0.17
AREA-AVERAGED Fp(INCH/HR) 0.27
AREA-AVERAGED Ap = 0.62

EFFECTIVE STREAM AREA(ACRES) = 63.85

TOTAL STREAM AREA(ACRES) = 76.89

PEAK FLOW RATE(CFS) AT CONFLUENCE = 168.71

Fededehdefehdedehdedefdde e dededededdede

FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

et dede e e fedefehdedehdedefdede N e fehdefd

]
N
=

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1175.00
ELEVATION DATA: UPSTREAM(FEET) = 1075.50 DOWNSTREAM(FEET) = 1071.17

Tc = K¥*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 15.762

* 100 YEAR RAINFALL INTENSITY(INCH/HR) 2.810

SUBAREA TC AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS TC

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCTIAL C 10.99 0.27 0.10 86 15.76

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF(CFS) = 27.52

TOTAL AREA(ACRES) = 10.99 PEAK FLOW RATE(CFS) = 27.52

Fedededhdefehdedededefdde e hdededededdede

FLOW PROCESS FROM NODE 25.00 TO NODE 28.00 IS CODE
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1066.17 DOWNSTREAM(FEET) = 1065.17
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.5 INCHES

R R R R O e R A i L T S R R U o S e R

]
w
=

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.21

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 27.52

PIPE TRAVEL TIME(MIN.) = 0.07 Tc(MIN.) = 15.84

LONGEST FLOWPATH FROM NODE 24.00 TO NODE 28.00 = 1225.00 FEET.
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FLOW PROCESS FROM NODE 28 00 TO NODE 28.00 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.) 15.84
RAINFALL INTENSITY(INCH/HR) = 2.80
AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.27
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA(ACRES) = 10.99
TOTAL STREAM AREA(ACRES) = 10.99
PEAK FLOW RATE(CFS) AT CONFLUENCE = 27.52
FLOW PROCESS FROM NODE 26 00 TO NODE 27.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITTIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 1421.00
ELEVATION DATA: UPSTREAM(FEET) = 1082.77 DOWNSTREAM(FEET) = 1071.17
Tc = K¥*[(LENGTH** 3.00)/(ELEVATION CHANGE)]*%*0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 14.506
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.954
SUBAREA TC AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS TC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 28.76 0.27 0.10 86 14.51
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA RUNOFF(CFS) = 75.74
TOTAL AREA(ACRES) = 28.76 PEAK FLOW RATE(CFS) = 75.74
FLOW PROCESS FROM NODE 27 00 TO NODE 28.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1066.17 DOWNSTREAM(FEET) = 1065.17
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 14.52

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 75.74

PIPE TRAVEL TIME(MIN.) = 0.06 Tc(MIN.) = 14.56

LONGEST FLOWPATH FROM NODE 26.00 TO NODE 28.00 = 1471.00 FEET.
FLOW PROCESS FROM NODE 28 OO TO NODE 28.00 IS CODE = l

>>>>>DESTIGNATE 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.) = 14.56
RAINFALL INTENSITY(INCH/HR) = 2.95
AREA-AVERAGED Fm(INCH/HR) = 0.03
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AREA-AVERAGED Fp(INCH/HR) = 0.27
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA(ACRES) = 28.76
TOTAL STREAM AREA(ACRES) = 28.76
PEAK FLOW RATE(CFS) AT CONFLUENCE = 75.74
*%* CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 163.87 14.27 2.982 0.27(C 0.17) 0.61 56.7 17.00
1 168.71 16.17 2.767 0.27(C 0.17) 0.62 63.9 21.00
1 167.57 17.89 2.604 0.27(C 0.17) 0.62 68.0 10.00
1 163.69 19.52 2.472 0.27(C 0.17) 0.63 70.8 12.00
1 150.34 24.75 2.144 0.27(C 0.17) 0.64 76.9 15.00
2 27.52 15.84 2.802 0.27(C 0.03) 0.10 11.0 24.00
3 75.74 14.56 2.947 0.27(C 0.03) 0.10 28.8 26.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.
*%* PEAK FLOW RATE TABLE *¥*
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 265.44 14.27 2.982 0.27(C 0.11) o. 94.8 17.00
2 266.97 14.56 2.947 0.27(C 0.11) 0.40 96.7 26.00
3 267.37 15.84 2.802 0.27(C 0.11) 0.41 102.3 24.00
4 266.97 16.17 2.767 0.27(C 0.11) 0.42 103.6 21.00
5 260.00 17.89 2.604 0.27(C 0.12) 0.43 107.8 10.00
6 251.36 19.52 2.472 0.27(C 0.12) 0.44 110.5 12.00
7 226.24 24.75 2.144 0.27(C 0.12) 0.46 116.6 15.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 267.37 Tc(MIN.) = 15.84
EFFECTIVE AREA(ACRES) = 102.34 AREA-AVERAGED Fm(INCH/HR) = 0.11
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.41
TOTAL AREA(ACRES) = 116.64
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 28.00 = 3623.00 FEET.
FLOW PROCESS FROM NODE 28.00 TO NODE 29.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1065.17 DOWNSTREAM(FEET) = 1064.17
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 60.0 INCH PIPE IS 49.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.53

ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 267.37

PIPE TRAVEL TIME(MIN.) = 0.10 Tc(MIN.) = 15.93

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 29.00 = 3713.00 FEET.
FLOW PROCESS FROM NODE 29.00 TO NODE 29.00 IS CODE = 10
>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

FLOW PROCESS FROM NODE 30.00 TO NODE 31.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
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>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 843.00
ELEVATION DATA: UPSTREAM(FEET) = 1100.00 DOWNSTREAM(FEET) = 1094.00
Tc = K¥*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 16.397
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.744
SUBAREA TC AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS TC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"3-4 DWELLINGS/ACRE" C 12.48 0.27 0.60 86 16.40
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.60
SUBAREA RUNOFF(CFS) = 28.99
TOTAL AREA(ACRES) = 12.48 PEAK FLOW RATE(CFS) = 28.99
FLOW PROCESS FROM NODE 31.00 TO NODE 34.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 1089.00 DOWNSTREAM(FEET) = 1065.48
FLOW LENGTH(FEET) = 3005.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.04

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 28.99

PIPE TRAVEL TIME(MIN.) = 6.23 Tc(MIN.) = 22.63

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 34.00 = 3848.00 FEET.

Tedededhdedehdededede e hdededededdnk Tedde e fdedehdedehdedefddedde e

FLOW PROCESS FROM NODE 34.00 IS CODE 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 22.63

RAINFALL INTENSITY(INCH/HR) = 2.26

AREA-AVERAGED Fm(INCH/HR) 0.16
AREA-AVERAGED Fp(INCH/HR) 0.27
AREA-AVERAGED Ap = 0.60

EFFECTIVE STREAM AREA(ACRES) = 12.48

TOTAL STREAM AREA(ACRES) = 12.48

PEAK FLOW RATE(CFS) AT CONFLUENCE = 28.99

Tedededhdefehdedededefdde e hdededededdde

FLOW PROCESS FROM NODE 32.00 TO NODE 33.00 IS CODE
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1647.00

ELEVATION DATA: UPSTREAM(FEET) = 1084.80 DOWNSTREAM(FEET) = 1069.48

Tedde e defededehdedehdededdedde e fedefdd

]
N
=

Tc = K¥*[(LENGTH** 3.00)/(ELEVATION CHANGE)]*%*0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 14.991
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.896
SUBAREA TcC AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS TC
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LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCTIAL C 38.15 0.27 0.10 86 14.99
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF(CFS) = 98.49
TOTAL AREA(ACRES) = 38.15 PEAK FLOW RATE(CFS) = 98.49
FLOW PROCESS FROM NODE 33.00 TO NODE 34.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1066.48 DOWNSTREAM(FEET) = 1065.48
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 39.0 INCH PIPE IS 28.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.44

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 98.49

PIPE TRAVEL TIME(MIN.) = 0.05 Tc(MIN.) = 15.05

LONGEST FLOWPATH FROM NODE 32.00 TO NODE 34.00 = 1697.00 FEET.
FLOW PROCESS FROM NODE 34.00 TO NODE 34.00 IS CODE = 1

>>>>>DESTIGNATE 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) = 2.89

AREA-AVERAGED Fm(INCH/HR) 0.03
AREA-AVERAGED Fp (INCH/HR) 0.27
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA(ACRES) = 38.15
TOTAL STREAM AREA(ACRES) = 38.15
PEAK FLOW RATE(CFS) AT CONFLUENCE = 98.49
*% CONFLUENCE DATA **
STREAM Q TC Intensity Fp(Fm) Ap  Ae HEADWATER
NUMBER (CcFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 28.99 22.63 2.262 0.27( 0.16) 0.60 12.5 30.00
2 98.49 15.05 2.889 0.27(C 0.03) 0.10 38.2 32.00

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

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 123.53 15.05 2.889 0.27C 0.05) 0.19 46.4 32.00
2 105.89 22.63 2.262 0.27C 0.06) 0.22 50.6 30.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 123.53 Tc(MIN.) = 15.05
EFFECTIVE AREA(ACRES) = 46.45 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.19
TOTAL AREA(ACRES) = 50.63
LONGEST FLOWPATH FROM NODE 30.00 TO NODE 34.00 = 3848.00 FEET.
FLOW PROCESS FROM NODE 34.00 TO NODE 29.00 IS COoDE = 31
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>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1065.48 DOWNSTREAM(FEET) = 1064.17
FLOW LENGTH(FEET) = 845.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 66.0 INCH PIPE IS 51.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.18

ESTIMATED PIPE DIAMETER(INCH) = 66.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 123.53

PIPE TRAVEL TIME(MIN.) = 2.28 Tc(MIN.) = 17.33

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 29.00 = 4693.00 FEET.
FLOW PROCESS FROM NODE 29.00 TO NODE 29.00 1S copE = 11

*%* MAIN STREAM CONFLUENCE DATA **
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 123.53 17.33 2.655 0.27(C 0.05) 0.19 46.4 32.00

2 105.89 24.98 2.131 0.27(C 0.06) 0.22 50.6 30.00
LONGEST FLOWPATH FROM NODE 30.00 TO NODE 29.00 = 4693.00 FEET.

** MEMORY BANK # 2 CONFLUENCE DATA **

STREAM Q TC Intensity Fp(Fm) Ap  Ae HEADWATER
NUMBER (CcFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 265.44 14.37 2.970 0.27( 0.11) oO. 94.8 17.00
2 266.97 14.66 2.935 0.27( 0.11) 0.40 96.7 26.00
3 267.37 15.93 2.792 0.27(C 0.11) 0.41 102.3 24.00
4 266.97 16.27 2.757 0.27( 0.11) 0.42 103.6 21.00
5 260.00 17.99 2.596 0.27( 0.12) 0.43 107.8 10.00
6 251.36 19.62 2.464 0.27( 0.12) 0.44 110.5 12.00
7 226.24 24.85 2.138 0.27(C 0.12) 0.46 116.6 15.00
LONGEST FLOWPATH FROM NODE 15.00 TO NODE 29.00 = 3713.00 FEET.
*% PEAK FLOW RATE TABLE *¥
STREAM Q TC Intensity Fp(Fm) Ap  Ae HEADWATER
NUMBER (CcFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 380.31 14.37 2.970 0.27(C 0.09) 0.34 133.4 17.00
2 382.74 14.66 2.935 0.27( 0.09) 0.34 136.0 26.00
3 386.94 15.93 2.792 0.27( 0.09) 0.35 145.1 24.00
4 387.52 16.27 2.757 0.27( 0.10) 0.35 147.2 21.00
5 386.21 17.33 2.655 0.27( 0.10) 0.35 152.6 32.00
6 382.01 17.99 2.596 0.27( 0.10) 0.36 154.6 10.00
7 369.61 19.62 2.464 0.27( 0.10) 0.37 158.2 12.00
8 332.44 24.85 2.138 0.27(C 0.11) 0.39 167.2 15.00
9 331.34 24.98 2.131 0.27C 0.11) 0.39 167.3 30.00
TOTAL AREA(ACRES) = 167.27
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 387.52 Tc(MIN.) = 16.269
EFFECTIVE AREA(ACRES) = 147.22 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.36
TOTAL AREA(CACRES) = 167.27
LONGEST FLOWPATH FROM NODE 30.00 TO NODE 29.00 = 4693.00 FEET.
FLOW PROCESS FROM NODE 29.00 TO NODE 57.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
Page 22



P_COLT.RES
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1064.17 DOWNSTREAM(FEET) = 1055.00

FLOW LENGTH(FEET) = 695.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 69.0 INCH PIPE IS 51.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 18.48

ESTIMATED PIPE DIAMETER(INCH) = 69.00 NUMBER OF PIPES = 1

PIPE—FLOW(CFS) = 387.52

PIPE TRAVEL TIME(MIN.) = 0.63 TC(MIN.) = 16.90

LONGEST FLOWPATH FROM NODE 30.00 TO NODE 57.00 = 5388.00 FEET.

FLOW PROCESS FROM NODE 57.00 TO NODE 57.00 IS CODE = 13

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<<
o +
| Area H-1 |
| Rational Method |
| 7.68 Ac I
e et e e e T +

FLOW PROCESS FROM NODE  800.00 TO NODE  801.00 IS CODE = 21

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

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW—LENGTH(FEET) = 800.00

ELEVATION DATA: UPSTREAM(FEET) = 1068.00 DOWNSTREAM(FEET) = 1066.00

TC = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**O.ZO

SUBAREA ANALYSIS USED MINIMUM TC(MIN.) = 14.606

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.941

SUBAREA TcCc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS TC

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL C 68 0.27 0.10 86 14.61

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.27

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA RUNOFF(CFS) = 20.14

TOTAL AREA(ACRES) = 7.68 PEAK FLOW RATE(CFS) = 20.14

| Areas E,F,G & D of existing to remain the same for proposed
| Hyd-4 is the same for existing as proposed

END OF STUDY SUMMARY :

TOTAL AREA(ACRES) = 7.68 TC(MIN.) = 14.061

EFFECTIVE AREA(ACRES) = 7.68 AREA-AVERAGED Fm(INCH/HR)= 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.27 AREA-AVERAGED Ap = 0.10

PEAK FLOW RATE(CFS) = 20.14

END OF RATIONAL METHOD ANALYSIS
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L EXISTING AC. DIKE
5

|

L

VICINITY MAP

CONSTRUCTION NOTES AND QUANTITY OPINION

(@) insraLL siv RCP, D= 1350 70 LF.
(2) INsTALL 36" CSP, GAUGE 10 75 LF.
(3) INSTALL a2% RCP, D= 1627 94 LF.

i INSTALL 6' DIA. OUTLET STRUCTURE PER
; DETAILS NO. 3 AND NO. 4 O SHEET 2 1 EACH
| (5) CONSTRUCT WING TYPE HEADWALL PER
: SBCRD. STD. DRWG. NO. 208

CONSTRUCT 12" THICK RIP RAP BLANKET
W/9"-18" ROCK 287 ST

@ CONSTRUCT GRADED EARTH GHANNEL 275 LF.

PROVIDE 6" MINIMUM THICK GUNITE SLOPE/
CHANNEL PROTECTION, WITH 6"XG" 10/10
WWF REINFORCING

CONSTRUCT REINFORCED CONCRETE APRON/
TOEWALL WITH NO.4 REINFORCING BARS AT
12" MAXIMUM SPACING O.C. EACII WAY. PRO-
VIDE 247 MINIMUR COVER OVER REBAR. REBAR
SHALL OVERLAP WWF 1' MINIMUM WHERE
APPLICABLE

1 EACH

5670 SF.

13.8CY

CONSTRUCT PLUG PER DETAIL NO. § ON

SHEET 2

GRADE DETENTION BASIN AND EMBANKMENTS

TO CONTOURS SHOWN 35,000 CY CUT = SEE BELOW
35,000 CY FILL = SEE BELOW

INSTALL STREET BARRICADE PER CITY OF 68 LF,

COLTON STD. DRWG. NO. 114

1 EACH

® 6 66

PROTECT EXIST[:VG INSTALLATION IN PLACE

X

COUSTRUCT REIMFORCED COUCRETE CUT- OfF 5 4
COLIARS FER LETAIL #5. 6 OU SHEFT 2.

INSTALL OUTLET PROTECTION BARRIER NO.1

PER S.B.C.F.C.D. STD. DWG.

NO3. S.P. 101-1 THRU S.P, 101-3 2 EA.

INSTALL OUTLET PROTECTION BARRIER
NO. 2 PER S,B.C.F.C.D. STD. DWG. NOS.
S.P. 101-1. THRU S.PB. 101-3 1 EA.

INSTALL ONLY "REMOVABLE PORTIONY" OF
INCLINED TRASE RACK PER L.A.C.F.C.D.
STD. DWG. NOS. 2-DTR1.1 AND 2-DTR1.2,
CASE 'A. LR=10'. MODIFY THEZ TOP BAR
COMHECTION PER DETAIL NO. 7 ON SHEET 2

1 EA.

® ® ©

* NOTL: THESE VALUES FOR CUT AND FILL ARE "RAW*
QUANTITIES AND DO NOT INCLUDE OVEREXCAVATION,
SHRINKAGE; OR SUBSIDENCE. SHOULD EXCAVATION
FROA THE SITE YIELD LESS THAN THAT REQUIRED TO
CONSTRUCT THE EMBANKMENTS, THE CONTRACTOR
SHALL NOT INPORT MATERIA HER, THE EMBAMNK-
MENT ON TUE WEST HALF OF THE SITE MAY BE REDUCED
IN INCREMENTS OF §", BEGINNING AT ELEVATION 1,105,
UNTIL THE EARTHIVORK BALANCES. IN NO CASE SHALL
EMBANKAIENT REDUCTION BE ALLOWED BELOW ELEVA-
TION 1,095.
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OUTLET CHANMNEL DETAIL
NN ) :

GENERAL NCTES i
1 ALL GRADING SHALL BE DONE IN ACCORDANCE WITH THE EXCAVATION
AND GRADING CODE OF THE CiTY OF COLTON (CHAPTER 70, UNIFORM
BUILDING CODE) AND ANY SPECIAL REQUIREMENT OF THE PERMIT, ANY
VIOLATION WILL RESULT IN THE STOPPAGE OF WORK UNTIL THE VIOLATION
IS CORRECTED. i

- S NO GRADING WORK SHALL COMMENCE WITHOUT PERMIT AND/OR WITHOUT
GIVING 24 HOURS PRIOR NOTICE TO THE BUILDING DEPARTMENT. THE
BUILDING DEPARTMENT SHALL BE NOTIFIED WHEN GRADING IS READY
FOR INSPECTION.
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G~——NOTE: EXISTING CONTOURS ARE
] SHOWN AS LIGHT LINES ~ * e

®

BUCRLYPTDS  AVE.
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3. ALL GRADING SHALL BE SUPERVISED BY THE SOILS ENGIN
ACCORDANCE WITH THE ENGINEERED GRADING REQUIREM
CHAPTER 70 OF THE UNIFORM BUILDING CODE.

ACCEsg ROAD

DIRT
R
{
/
"

——=
)

o

=
a.1mH

l
\09“1 ' CUT SLOPES SHALL BE NO STEEPER THAN 1 HORIZONTAL TO 1 VERTICAL.
\ +
FILL SLOPES SHALL BE NO STEEPER THAN 2 HORIZONTAL TO 1 VERTICAL
AND SHALL NOT HAVE LESS THAN 90% COMPACTION AT THE FINISHED

SURFACE.

o

G. FILL AREAS SHALL BE CLEANED OF ALL VEGETATION AND DEBWIS,
SCARIFIED AND INSPECTED BY THE GRADING INSPECTOR AND TilE SOILS
ENGINEER PRIOR TO PLACING OF FILL.

| DUST SHALL BE CONTROLLED BY WATERING TO THE SATISFAGTION OF
i THE CITY.

1
|

; ﬂ i 8. WATER SHALL BE PREVENTED FROM FLOWING OVER THE TOPS OF SLOPES

i | I AT ALL TIMES EXCEPT WHERE SLOPES ARE 5 HORIZONTAL TO 1 VERTICAL

{

1

\ OR FLATTER.

e

3. ALL CONSTRUCTION, OTHER THAN GRADING, SHALL CONFORM TO THE
APPLICABLE SECTIONS OF THE LATEST EDITION OF THE STANDARD :,
SPECIFICATION FOR PUBLIC WORKS CONSTRUCTION. t

e

[——

CONTRACTOR SHALL NOTIFY UTILITIES PRIOR TO CONSTRUCTION TO
; ALLOW FOR FIELD LOCATION OF FACILITIES (WATER, SEWER, GAS AND
: & ELECTRIC). ) i
t] o 1. REINFORCED CONCRETE PIPE FOR OUTLET SHALL BE RUBDER-GASKLTED, ::
R-C.P. FOR INLET MAY BE TONGUE-AND-GROOVE,C.S.P. FOR OUTLET SHAL L 4
UTILIZE SEEP RINGS TO PREVENT LEAKAGE. :
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12. BEDDING FOR BOTH OUTLET PIPES SHALL CONFORM 'i'O CITY OF COLTON
STD. DRWG. NO. 202, CASE IV.MORTAR SHALL BE USED INSTEAD OF SAND,
FOR GRADE ADJUSTMENT. BEDDING FOR INLET PIPE SHALL CONFORM
TO CASE III. i

13.  ALL SLOPES SHALL BE HYDRO-SEEDED, COST WILL BE CONSIDERED
INCIDENTAL TO GRADING WORK. _ - Gt MR RE
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o ; 615 WDE Q%
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L Yy THE
SMALLEST DIMENSIONS SHALL EXCEED ¢ INCHES AND THE LARGEST DIMENSION SHALL NOT EXCEED 10
INCHES.

2. THERE SHALL BE A GROUT BED OF AT LEAST 2 INCHES BENEATH THE FIRST LAYER OF ROCK_ALL THE VOIDS

GF RECORD GR HOT S1CA CY T

PRIVATE ENGIKEER'S ROTICE TU CONTRACTORS * a,
= ).

COVTRACTCR AGRZES THAT HE SHALL GSSU'S SOLE AND COMPLETE RESPONSISILITY FOR
JO3 SITE CONDITIONS CURING THS COURSE OF CONSTRUCTICN CF TWIS PROJECT.
IXCLUDING SEFETY OF ALL PERSONS ANO PROPERTY: TIAT THIS REQUIREMNT SHALL
SPPLY CONTIKUCUSLY AXO NOT B LINITED 7O MCRMAL VORKING HOURS: AKD THAT
THE CONTRACTGR SHALL OEFEND. IKCEMNIFY ARD HCLD THE OWNER ANO THE ENCINEER
HARMLESS FRC ONY ANO ALL LIABILITY, REAL GR ALLEGZD, IN CCMUECTISN WITH
THE PERFORMAGCE OF VORK ON THIS PROJECT. EXCEPTING FOR LIABILITY ZRISING
FROM THE SGLE 1EGLIGE OF THE OWER OR THZ ENOIKZER. TIE EXIS: o
APPROXIMATE LGCATICHS CF U UTILITIES ©R Sk 31 THESE
PLANS WERE CITERNINED BY A SEARCH CF AVAILASLE PUBLIC RECDROS. TIE CONTRACTSR
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LOCATICH ©F S410 UTILITIES. 70 THZ DEST OF OUR KNOWLE(
EXISTING (MCERSAGAD UTILITIES R § EXCEPT AS SHOWH CH T
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THE UTILITIES 02 STAL &0 OTS? UTILITIES CR STRUSTURES NOT

BENCH MARK
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CITY OF COLTON B.i. NO. 406-A: STD. BRASS DISC SET IN COHCRETE SIDEWALK N ” .
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BETWEEN THE ROCKS SHALL BE FILLED WITH GROUT. MAXIMUM SPACING BETWEEN ROGKS SHALL B2 2
INCHES :
3. SURFACE ROCKS SHALL BE IMBEODED FROM 172 TO 2/3 OF THEIR WMAXIMUM DIMENSION
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CONSTRUCTION NOTES

(©) nNsTALL 50% RCP, D= 1350

s O INSTALL 26%.08P, 2 AUGE 10

e

INSTALL 42"RCP, D= 1600

INSTALL 6' DIA. OUTLET STRUCTURE PER i
DETAILS NO. 3 AND NO. 4 ON SHEET 2

|
i . 3
SRLLwAY R i : Fresr Do’ S | .
. B i . ¢ . ° CONSTRUCT WING TYPE HEADWALL PER ;
Z _ - : 2 , =0 i SAGTING FENCE SBCRD. STD. DRWG. NO. 209 g
- e e e 1O — e iR — A Ve A S 1 :
3 R TR 7 CONSTRUCT 12" THICK RIP RAP BLANKET

W/9"-18" ROCK
CONSTRUCT GRADED EARTH CHANNEL
PROVIDE 6" MINIMUM THICK GUNITE SLOPE/

CHANNEL PROTECTION, WITH 6"X6" 10710 i
WWF REINFORCING §

|
!
OO @ ® O

o100 ansin FL.Dﬂﬁ
<D. :
Eaanuaz b €a¥ \ ~1034.5
ne '

‘26" CUTLET !

FIPE

“eurter

- OUTLET CHANNEL
2T

e
AN

! i CONSTRUCT REINFORCED CONCRETE APRON/
EEE R : TOEWALL WITH NO.4 REINFORCING BARS AT
.. s B 12" MAXIMUM SPACING O.C. EACH WAY. PRO-
. i VIDE 24" MINIMUi COVER OVER REBAR. REBAR
.- SHALL OVERLAP WWF 1' MINIMUM WHERE

®

APPLICABLE

2 1. X 5 = "
G e P - s
R E 2 - T Taye e N S oy EREY L MU N . SO S
§ A i 7
Bl il . SECTIDN A-A - ] ) : : ] |
. .99k 26| —— ey : il ; & TE SEREE GG : = = e g CONSTRUCT ~ PLUG FER DETAIL NO. 5 ON i
o Y =5 la - ’ . . e = SHEET 2 H
e affo aglo .
; e - - - GRADE DETENTION BASIN AND EMBANKMENTS ;
TO CONTOURS SHOWN

INSTALL STREET BARRICADE PER CITY OF
COLTON STD. DRWG. NO. 114 -

i g i g , TR e = 15 TYPICAL © I R T PG - = 8
R ¢ i WEICAL ; : : : : .
: B E 1094 L . . o

PROTECT EXISTING INSTALLATION IN PLACE

COUSTRUCT REINFORCED COUERETE CUT-OFF

O ® ® ®

SECTION F-F

GCALE: P4 homz
< r=a VR

L :
GPILLWAY Y & - - 3:1 BERM
_ CREDT sibz0 g INLET PIPE - 2
S § : g R 5 COLLARS PER DTN AL 6 O SHEET 2. :
T Lo o | O B {9 wams e SUET :
UBI AL 29l S— sz INSTALL OUTLET PROTECTION BARRIER NO.1
al2 9 Bl - PER S.B.C.F.C.D. STD. DWG.
= ——RE QT HeLe gn g&. i NOS. S.P. 101-1 THRU S.P. 101-3
% (s] +lo L
- 5 5T als ole. @ . ) B o 16) INSTALL OUTLET PROTEETION BARRIER !
- oo a8 § CONSTRUCT winGwALLS | NO. 2 PER S.B.C.F.C.D. STD. DWG. NOS. [
?\ © mASI FLOBR g & v © C FROM EL:036 T @20~ C} - < 3 - - k 2 E > i S.P. 101-1 THRU S.p. 101-3 :
TLET i o & = = - 56 . i s - | i
) gaﬁ\?‘i“EL A iop4.5 : ' ° SECTION B- @ INSTALL ONLY “REMOVABLE PORTION" OF |
5 FLCOR 10827 == 0.0040 - 3 . L L = . - 0 = _ & G 23 |
- SRR DB (M oenos : —SECTiON &8 - - _ .. . SPILLWAY APRON AND TOEWALL STD. DG, NOS: BeDERLL AND Sbrei 3 i
- L ¢ b " , SPILLWAN WINGWALLE /- - T T T T T T rseaetpeainong, ¢ T CASE a. LR=10'. MODIFY THE TOP BAR ;
\ ‘ 3 5 i SECTION D DOWNSTREAM - FACE ONLY - - - . w s wm s : - = i CONNECTION PER DETAIL NO. 7 ON SHEET 2
. % : . 5 ewoww 3 . = : G 2 - = ;
— Lo N . LOW EFLOW CHPA\U\!EL P - R g TE TR E RS R SR E IR s il & L - = PRIVATE ERGI:EER'S ROTICE 1O CCTRACTCRS
=3 B — i _—— *——--&@)»-»»- S e e St T e e e e e e e e e L = = e ——
- . ﬂ CONTRACTGR AGREZES THAT HE SHALL ASSUME SOLE AND COMPLETE RESPCNSIBILITY FCR 5
BCALE: 1"=40° UORE. | 4 54" OUTLET FROM CATCH BASINS N 2 o J08 SITE CONDITICNS OURING THE COURSS OF CONSTRUCTION GF THIS PROJECT,
- PIPE a |2 5 / V'-_gllT'.ﬁ.. note 3 B ' INCLUDING SAFETY OF ALL PERSGNS AND PROPERTY:  THAT THIS REQUIREMENT SHALL
. . - w2 . @B 2 / & — aFALY T QUSLY AKD NOT B LIMITED T0 MGRMAL VGRKING HOURS: AR THAT
e = FIN oy Q\Qy S - CR SHALL CZFEKD. TWDSINIFY AND IOLD THE OWNIR AKD EN3INEER
8, N s S i S5 FRGY SY a0 ALL LIASILITY, REAL 0 ALLEGED. IN CONNEOTICN wITH
aela Eﬁ 2 [N = PIRFORUNCE OF WORK OW THIS PROJECT. EXCSPTING FOR LIABILITY ARISING
= = T0 BASIH e —. \ FACM THE SOLE MEGLIGENCE CF THE OWIER CR THE ENGINEER. TIE FXISTE
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: - = R :
~———EXIST. 427" RCP 5 g
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