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1.0 INTRODUCTION

The County of Orange, OC Dana Point Harbor is planning for the Revitalization of
Dana Point Harbor. The first Project of this Revitalization will be the Harbor’s
Commercial Core (the Project), which includes the commercial/retail, Day-Use and
boat storage areas of the Harbor. The Commercial Core is located in the northeast
portion of the Harbor in Planning Areas 1, 2, and a portion of Planning Area 3 (see
Exhibit 1). Exhibits 2 and 3 were extracted from the Project EIR (circa 2006) and
identify existing conditions and master plan improvements respectively. Exhibit 4
identifies current site plan improvements for Planning Area 1a, Planning Area 2, and
Planning Area 3a.

Regulations for improving the Commercial Core require the Project to obtain
approval through the City of Dana Point by securing a Coastal Development Permit
(CDP 1), with the exception of the Dry Stack Boat Storage Building in PA 1 and
related infrastructure. This area will require a separate Coastal Development Permit
(CDP 2) through the California Coastal Commission. None of the improvements
covered by CDP 1 will include modifications to the existing sea wall or anything
located on the water side of the sea wall, e.g., all improvements will be to the “land”
side of the sea wall. CDP 2 will include the Dry Stack Boat Storage Building and
related docks and infrastructure needed for the building, including the relocation of
an existing 18-inch storm drain, which is presently located below the footprint of the
proposed building. The existing 18-inch storm drain originates off-site, collecting
runoff from the City’s Lantern Bay Park and Dana Point Harbor Drive, before
traversing through the project site, collecting site runoff from portions of the existing
boat storage parking lot, and outletting into the Harbor’s East Marina (see Exhibit 5).

The existing storm drain is 18-inch in diameter and hydraulic modeling of the storm
drain indicates it does not have adequate capacity to convey existing and/or
proposed condition runoff per Orange County Public Works drainage requirements.
Accordingly, when CDP2 is obtained and the Dry Stack Boat Storage Building is
constructed, the existing 18-inch storm drain will be relocated and upsized to a
diameter that is adequate to meet Orange County Public Works drainage and
hydraulic requirements, and a new outlet will be constructed through the sea wall at
the storm drains’ relocated position. However, if CDP1 improvements move forward
prior to the CDP2 permit being obtained, proposed condition runoff in the boat
storage parking lot will need to be conveyed through the hydraulically deficient
existing 18-inch storm drain. If this situation occurs, detention storage will be
integrated into the storm drain system to reduce peak flow rates thereby improving
the existing storm drains hydraulic efficiency to a level that will meet Orange County
Public Works requirements. This “interim” drainage condition is the subject of this
report’s analysis and evaluation.

FUSCOE ENGINEERING, INC. 1
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OC DANA POINT HARBOR REVITALIZATION PROJECT
LINE D (INTERIM) HYDROLOGY AND HYDRAULIC REPORT

2.0 METHODOLOGY

A drainage “system” analysis has been utilized to evaluate the hydraulic performance
of the interim Line ‘D’ storm drain system. The inferim system layout is defined as
utilizing the existing 18” storm drain outlet at the Harbor’s East Basin sea wall just
east of the existing boat launch ramp area, constructing new storm drain piping
throughout the boat storage parking lot (upstream of the outlet) to fit proposed
improvements constructed with the CDP1 permit, constructing detention storage
facilities into the parking lot system to reduce peak flow discharges tributary to the
system thus making the system hydraulically efficient, and connecting to the existing
off-site drainage system entering the project site from Dana Point Harbor Drive
midway between Street of the Golden Lantern and Puerto Place. The storm drain
system layout is shown on Exhibit 6 and on the project hydrology map in Appendix G.

The detention storage facility chosen for use in the project is the “Storm Chamber”
system manufactured by Hydrologic Solutions Incorporated. This type of facility was
selected primarily because of its low profile benefits fitting with the vertically
constrained site conditions. The Storm Chamber is also an attractive option because
there are no length x width ratio requirements for the facility. A cut sheet of a typical
Storm Chamber unit is included in Exhibit 7.

The procedure utilized to develop watershed discharge values and evaluate system
hydraulics is as follows:

1. The storm drain system layout was determined to extend to drainage pickup
locations, to allow for strategic positioning of detention units, to allow for water
quality system interface, to connect to the existing system outlet location at the
East Basin sea wall, and to connect to the existing system inflow location at
Dana Point Harbor Drive.

2. Sub-watershed boundaries were established and sub-area acreages were
calculated for input into AES Rational Method software.

3. AES Rational Method modeling was performed to estimate sub-area Times of
Concentration (TC’s). A 10-Year storm event level was selected consistent with
Orange County Public Works criteria.

4. AES Sub-Area Average Loss Rates (F.) and Low Loss Fraction Y estimations
were developed.

5. AES Small Area Unit Hydrographs were developed for use as inflow
hydrographs into HydroCAD detention modeling and for hydrograph routing
input into flood routing analysis.

FUSCOE ENGINEERING, INC. 9



OC DANA POINT HARBOR REVITALIZATION PROJECT
LINE D (INTERIM) HYDROLOGY AND HYDRAULIC REPORT

6. HydroCAD detention modeling was performed to establish required detention
volume sizing, to verify peak water surface elevations inside detention facilities,
and to develop Stage-Storage and Stage-Discharge curves for input into flood
routing analysis.

7. AES Flood Routing analysis was performed to develop mitigated peak flow
discharge values.

8. Water Surface Pressure Gradient (WSPG) modeling was performed to establish
drainage system hydraulic grade lines (HGL) and to evaluate HGL results with
Orange County Public Works drainage requirements.

FUSCOE ENGINEERING, INC. 10



OC DANA POINT HARBOR REVITALIZATION PROJECT
LINE D (INTERIM) HYDROLOGY AND HYDRAULIC REPORT

3.0 RESULTS AND CONCLUSIONS

Drainage system hydrologic and hydraulic modeling results can be found in
Appendices A-F respectively. Drainage Watershed D 10-Year Event Hydrology Map
can be found in Appendix G. The following conclusions can be drawn from the
modeling results found in the respective Appendices.

1)

Four (4) Storm Chamber detention chamber facilities have been integrated into
the storm drain system to reduce 10-year peak discharges. Table 1 shows the
metrics of each detention basin facility.

Table 1: Detention Basin Hydraulic Metrics

. Storage Floor Paak WS Quﬂe’r Peak Peak
Basin Volume . : Pipe Inflow Outflow
) Elevation | Elevation . ) :
No. Provided (FT) (FT) Diameter | Discharge | Discharge
(ACA) (Inches) (cfs) (cfs)
5 0.200 8.50 10.39 8 7.2 1.4
6 0.200 6.10 8.02 6 6.9 1.4
7 0.216 7.00 9.45 8 10.4 2.3
8 0.200 6.40 7.94 6 5.6 1.0

Table 1 results indicate peak outflow discharge exiting each basin will be
significantly reduced, thus reducing peak flow discharges throughout the
drainage system.

The interim drainage system layout will utilize the existing 18-inch outlet at the
Harbor East Basin sea wall and will retain approximately 50-linear feet of existing
18-inch pipe upstream of the sea wall. At that location, a connection will be
made to the existing 18-inch RCP storm drain, and new 30-inch RCP will be
installed between the point of connection and Basin 7. The larger diameter
mainline pipe will reduce friction losses in the piping system which will benefit
hydraulic grade line levels.

The interim drainage system will retain all existing off-site facilities in their current
configuration.

Detention basin flow elevations and cover will be modified slightly during final
design to provide appropriate tolerances.

WSPG hydraulic modeling results indicate that system hydraulic grade lines
provide a minimum of 0.5-feet of freeboard at all inlet locations. These results
meet Orange County Public Works requirements.

FUSCOE ENGINEERING, INC. 11
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AES Proposed Condition Rational Method Hydrology Analysis



DPHI P1

L R R R R R R

RATI ONAL METHOD HYDROLOGY COVPUTER PROGRAM PACKAGE

(Reference: ORANGE COUNTY HYDROLOGY CRI TERI ON)
(c) Copyright 1983-2012 Advanced Engineering Software

Ver. 19.0 Release Date: 06/01/2012 License | D135S

Analysis prepared by:
Engineering, I nc.
16795 Von Ave. Suite 100
Irvine, California
PH 949-474-1960 Fax: 949-474-5315

Kkkkkkkkkkkkkkkkkkkxxkkkx* DESCR|I PTI ON COF STUDY *****kkkkkkkkkhkhkhkkkkkkkkxx

* Dana Point Harbor Insurance Policy *
* Area D 10-Year Rational Method Hydrology *
* 3/20/ 14 *

R R R R R R R R R R R

FI'LE NAME: DPHI P1. DAT
Tl ME/ DATE OF STUDY: 15:47 03/21/2014
USER SPECI FI ED HYDROLOGY AND HYDRAULI C MODEL | NFORMATI ON:

MODEL* - -
USER SPECI FI ED STORM = 10.00
SPECI FI ED M NI MUM PI PE = 6. 00
SPECI FI ED PERCENT OF GRADI ENTS (DECI MAL) TO USE FOR FRI CTI ON SLOPE = 0. 90
*DATA BANK RAI NFALL USED*
MOl STURE CONDI TI ON (AMC) | | ASSUMED FOR RATI ONAL METHOD*

FOR COUPLED Pl PEFLOWAND MODEL *
HALF- CROM TO CURB GUTTER- GEOMETRI ES:  MANNI NG
W DTH CROSSFALL | N- / OUT-/PARK- HEIGHT WDTH LI P HKE FACTOR
NO (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW DEPTH CONSTRAI NTS:
1. Relative Flow-Depth = 0.67 FEET
as (Maxi mumAl | owable Street Flow Depth) -
2. (Depth)*(Velocity)Constraint =10. O (FT*FT/S)
*SIZE PIPE WTH A FLOW CAPACI TY GREATER THAN
CR EQUAL TO THE UPSTREAM TRI BUTARY PI PE. *
* USER- SPECI FI ED M NI MUM TOPOGRAPHI C SLOPE ADJUSTMENT NOT SELECTED

LR R R R R ]

FLOW PROCESS FROM NCDE 101. 00 TO NCDE 102.00 | SCDE = 21

METHCD | NI TI AL SUBAREA ANALYS| S<<<<<

>>USE NOMOGRAPH FOR | NI TI AL SUBAREA<<

INITI AL SUBAREA = 300.00

ELEVATI ON DATA: = 92.00 =

Tc = K*[ (LENGTH**

SUBAREA ANALYSI'S USED M NI MUM Tc(MN.) =  7.713

* 10 YEAR RAI NFALL = 3.167

SUBAREA Tc AND LOSS RATE (A 1)

DEVELOPMENT TYPE/ SCS SOl L AREA Fp Ap scs  Tc

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

PUBLI C PARK c 0.27 0.25 0. 850 69 7.71

PUBLI C PARK D 0.05 0.20 0. 850 75  7.71

SUBAREA AVERAGE PERVI OUS LOSS RATE, (INCH HR) = 0.24

SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.850

SUBAREA = 0.85

TOTAL AREA (ACRES) = 0.32 PEAK FLOWRATE(CFS) = 0.85

FLOW PROCESS FROM NCDE 102. 00 TO NCDE 103.00 | SCDE = 51

TRAPEZOI DAL CHANNEL
Page 1
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>>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<

ELEVATI ON DATA: = 66. 00 = 52.00
CHANNEL LENGTH THRU = 260.00 CHANNEL SLOPE =
CHANNEL BASE (FEET) = 0.00 FACTOR =  2.000
MANNI NG S FACTOR = 0.015 MAXI MUM DEPTH(FEET) = 1.00
* 10 YEAR RAI NFALL = 3.014
SUBAREA LOSS RATE (AMC 11):
DEVELOPMVENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROP  (ACRES) (INCH/ HR) (DECIMAL) CN
PUBLI C PARK c 0.10 0.25 0. 850 69
PUBLI C PARK D 0.17 0.20 0. 850 75
SUBAREA AVERAGE PERVI OUS LOSS RATE, (INCH HR) = 0.22
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.850
TRAVEL TIME OOMPUTED USI NG ESTI MATED = 1.20
TRAVEL TI ME THRU SUBAREA BASED ON = 6.22
AVERAGE FLOW = 0.31 TRAVEL = 0.70
Tc(MIN.) = 8.41
SUBAREA AREA ( ACRES) = 0.27 SUBAREA RUNOFF (CFS) = 0.69
EFFECTI VE AREA (ACRES) = 0.59 (INCHHR) = 0.20
AREA- AVERAGED (INCH/HR) = 0.23 Ap = 0.85
TOTAL AREA (ACRES) = 0.6 PEAK FLOWRATE(CFS) = 1.50
END CF SUBAREA CHANNEL FLOW
= 0.34 FLOW = 6.53
LONGEST FLOAPATH FROM NODE 101.00 TO NCDE 103.00 = 560.00 FEET.

FLOW PROCESS FROM NCDE 103. 00 TO NCDE 103.00 | SCDE = 81

CF SUBAREA TO MAI NLI NE PEAK

MAINLINE Tc(MIN.) =  8.41
10 YEAR RAI NFALL = 3.014

SUBAREA LOSS RATE (AMC 1) :

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

PUBLI C PARK D 0.36 0.20 0. 850 75
PUBLI C PARK c 0.06 0.25 0.850 69
SUBAREA AVERAGE PERVI OUS LOSS RATE, = 0.21

SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.850

SUBAREA AREA ( ACRES) = 0.42 SUBAREA RUNCFF (CFS) = 1.07
EFFECTI VE AREA (ACRES) = 1.01 AREA-AVERAGED Fm(INCH/ HR) = 0.19

(INCHHR) = 0.22 Ap = 0.85

TOTAL AREA (ACRES) = 1.0 PEAK FLOW RATE(CFS) = 2.57

LR R R R R

FLOW PROCESS FROM NCDE 103. 00 TO NCDE 104.00 | SCDE = 51

TRAPEZOI DAL CHANNEL
>>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<

ELEVATI ON DATA: UPSTREAM ( FEET) = 52.00 DOMNSTREAM(FEET) = 22.00
CHANNEL LENGTH THRU = 45.00 CHANNEL SLOPE = 0.6667
CHANNEL = 0.00 FACTOR =  2.000
MANNI NG S FACTOR = 0. 015 MAXI MUM = 1.00

* 10 YEAR RAI NFALL (INCH HR) = 3.006

SUBAREA LOSS RATE (AMC 1) :

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

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

PUBLI C PARK c 0.44 0.25 0. 850 69

PUBLI C PARK D 0.43 0.20 0.850 75
SUBAREA AVERAGE PERVI OUS LOSS RATE, = 0.23

SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.850
TRAVEL TI ME COMPUTED USI NG ESTI MATED = 3.67
TRAVEL TIME THRU SUBAREA BASED ON VELOCI TY o) = 21.13
AVERAGE FLOW = 0.29 TRAVEL = 0.04
Tc(MIN.) = 8.44

SUBAREA AREA ( ACRES) = 0.87 SUBAREA RUNCFF (CFS) = 2.20
EFFECTI VE AREA (ACRES) = 1.88 AREA- AVERAGED Fm = 0.19

(INCHHR) = 0.22 Ap = 0.85

TOTAL AREA (ACRES) = 1.9 PEAK FLOW RATE = 4.77

END COF SUBAREA CHANNEL FLOW HYDRAULI CS:
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= 0.33 FLOWNV = 22.53
LONGEST FLOWPATH FROM NODE 101. 00 TO NCDE 104.00 = 605. 00 FEET.
FLOW PROCESS FROM NCDE 104. 00 TO NCDE 108.00 I S e = 31

Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<

>>>>>US| NG Pl PESI ZE FLOW <<<<<
ELEVATI ON DATA: UPSTREAM( FEET) = 16. 30 DONNSTREAM( FEET) 16. 00
FLOW LENGTH ( FEET) = 36. 00 MANNING S N = 0.013
DEPTH OF FLOWI N 15.0 INCH PIPE I'S 10.6 | NCHES
Pl PE- FLOW = 5.12
ESTI MATED PI PE = 15.00 NUVBER CF PI PES
= 4.77
PI PE TRAVEL = 0.12 Tc(MN.) = 8 .56
LONGEST FLOWPATH FROM NCDE 101.00 TO NCDE 108.00 = 641.00
EE R S R R R R R
FLOW PROCESS FROM NCDE 108. 00 TO NOCDE 108.00 I S CCOE = 1

>>>>>DES|I GNATE | NDEPENDENT STREAM FOR

TOTAL NUMBER OF STREAMB = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE:
TIME OF = 8.56
RAI NFALL = 2.98
AREA- AVERAGED = 0.19
AREA- AVERAGED = 0.22
Ap = 0.85
EFFECTI VE STREAM AREA ( ACRES) = 1.88
TOTAL STREAM AREA ( ACRES) = 1.88
PEAK FLOW AT CONFLUENCE = 4.77

LR R R R R R R R R R

FLOW PROCESS FROM NCDE 105. 00 TO NCDE 106.00 I S CCE = 21

METHCD | NI TI AL SUBAREA ANALYSI S<<<<<

>>USE NOMOGRAPH FCR | NI TI AL <
I NI TI AL SUBAREA = 300. 00
ELEVATI ON DATA: = 29.00 = 25.00

Tc = K*[ (LENGTH**

SUBAREA ANALYSIS USED M NI MUM Tc(M N.) = 7.059

* 10 YEAR RAI NFALL | NTENSI TY = 3.332

SUBAREA AND LOSS RATE (A1)

DEVELOPMENT TYPE/ SCS SOl L  AREA Fp Ap scs  Tc

LAND USE GROP  (ACRES) (INCH/ HR) (DECIMAL) ON (MN.)

COMVERCI AL c 0.30 0.25 0.100 69 7.06

PUBLI C PARK c 0.10 0.25 0. 850 69 11.22

SUBAREA AVERAGE PERVI OUS LOSS RATE, = 0.25

SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.287

SUBAREA RUNCFF (CFS) 1.17

TOTAL AREA (ACRES) = 0.40 PEAK FLONRATE(CFS) = 1.17

L R R R R R R R R R R R RN

FLOW PROCESS FROM NCDE 106. 00 TO NCDE 107.00 I S CCDE = 62

STREET FLOW TRAVEL TI ME THRU SUBAREA<<<<<
>>>>>( STREET TABLE SECTION # 1 USED) <<<<<

UPSTREAM = 25.00 DONNSTREAM = 22.00
STREET = 480. 00 CURB = 8.0

STREET = 30.00

DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK (FEET) = 20.00

| NSI DE STREET = 0.018

OUTSI DE STREET = 0.018

SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 1

STREET PARKVWAY = 0.020

Manning's FRICTION FACTOR f or Streetflow = 0.0150
Manning's FRICTION FACTOR f or Fl ow Section = 0. 0200
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**TRAVEL TI ME COMPUTED USI NG ESTI MATED 3.07
STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW
STREET FLOW = 0309
HALFSTREET FLOOD = 12.46
AVERAGE FLOW = 1.94
PRODUCT CF = 0.75
STREET FLOW TRAVEL = 4.12 Tc(MN.)
* 10 YEAR RAI NFALL = 2.560
SUBAREA LOSS RATE (mc 1)
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap
LAND USE GROP  (ACRES) (INCH/ HR) (DECIMAL) CN
COMVERCI AL c 0. 66 0.25 0 69
COMVERCI AL D 0. 66 0. 20 o} 75
PUBLI C PARK e 0. 18 0 .% 0 . 850 69
PUBLI C PARK D o 0 .20 0. 850 75
SUBAREA AVERAGE PERVI OUS LOSS RATE, = 0.23
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.257
SUBAREA AREA ( ACRES) = 1.67 SUBAREA RUNCFF (CFS) =  3.76
EFFECTI VE 2.07 AREA- AVERAGED  (INCH/HR) = 0. 06
= 0.23 Ap = 02 6
TOTAL = 2.1 PEAK FLOW = 4. 66
END OF SUBAREA STREET FLOW
= 0.43 HALFSTREET FLOOD = 14.96
FLOW = 2.12 = 0.91
LONGEST FLOWPATH FROM NCDE 10 5.00 TO NCDE 107.00 = 780.00 FEET.
LR R I S I R O O
FLOW PROCESS FROM NCDE 107.00 TO NCDE 108.00 | SCDE = 31

Pl PE- FLOW TRAVEL Tl ME THRU SUBAREA<<«<

>>>>>US|I NG COVPUTER- ESTI MATED PI PESI ZE FLOW <<<<<
ELEVATI ON DATA: = 17.00 16 . 00
FLOWNV = 40. 00 MANNING S N = 0. 013
DEPTH OF FLOWI N 12.0INCH PIPE I S 8.7 | NCHES
Pl PE- FLOW = 7.66
ESTI MATED PI PE = 12.00 NUMBER CF PI PES
= 4.6 6
Pl PE TRAVEL = 0. 09 Tc(MN.) = 11. 27
LONGEST FLOWPATH FROM NODE TO NCDE 108.00 = 820. 00 FEET.
FLOW PROCESS FROM NCDE 108. 00 TO NCDE 108.00 | S CCDE = 1

>>>>>DES|I GNATE | NDEPENDENT STREAM FCR
>>>>>AND VARI OUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER CF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE:

TIME OF 11. 27
RAI NFALL = 2.55
AREA- AVERAGED = 00 6
AREA- AVERAGED = 0.23
Ap = 0.2 6
EFFECTI VE STREAM AREA (ACRES) = 2.07
TOTAL STREAM AREA (ACRES) = 2.0 7
PEAK FLOW AT CONFLUENCE = 4.66
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm Ap Ae HEADWATER
NUMBER ( CFS) (MN.) (INCH HR) (| NCH HR) ( ACRES) NCDE
1 4. 77 8. 56 2.983 0.19) 0.85 1.9 101. 00
2 4 . 66 11. 27 2.549 0.06) 0.26 2.1 105. 00

RAI NFALL | NTENSITY AND Tl ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREANMS.

** PEAK FLOW RATE TABLE * *

STREAM Q Tc Intensity Fp (Fm Ap Ae HEADWATER
NUMBER (CFS) (MN.) (INCH HR) (I NCH HR) ( ACRES) NCDE
1 8. 92 8. 56 2.983 0.2 ( 0.58 3.5 101. 00
2 8. 68 11. 27 2.549 0.12) 0.54 3.9 105. 00
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COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWE:

PEAK FLOWNV = 8.92 Tc(MN.) = 8. 5S

EFFECTI VE = 3. 45 = 0.13
(INCH/HR) = 0.22 AREA-AVERAGED Ap = 0.58

TOTAL AREA (ACRES) = 3.9

LONGEST FLOWPATH FROM NCDE 105. 00 TO NCDE 108. 00 = 820. 00

FLOW PROCESS FROM NCDE 108. 00 TO NCDE 112.00 | SCDE = 31

Pl PE- FLOWTRAVEL TI ME THRU SUBAREA<<<<<
>>>>>US| NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: UPSTREAM ( FEET) = 16. 00 DONNSTREAM( FEET) 15.50

FLOW LENGTH( FEET) = 54. 00 N = 0.013

DEPTH OF FLOWI N 18.0INCH PIPE I S 13. 7 I NCHES

Pl PE- FLOW = 6. 17

ESTI MATED PI PE = 18.00 NUMBER CF PI PES =

= 8.92

Pl PE TRAVEL = 0. 15 Tc(M N.) 8. 71

LONGEST FLOWPATH FROM NCDE TO NCDE 112.00 = 874.00 FEET.
Vet oo

FLOW PROCESS FRCOM NODE TO NCDE 112.00 I S CCBE

>>>>>DESI|I GNATE | NDEPENDENT STREAM FCR

TOTAL NUMBER CF STREAMB = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE:
TIME OF = 8.71
RAI NFALL = 2.95
= 0.13

Fp = 0.22

Ap = 0.58
EFFECTI VE STREAM AREA (ACRES) = 3.45
TOTAL STREAM AREA ( ACRES) = 3.95
PEAK FLOWRATE(CFS) AT CONFLUENCE = 8.92
LR R I O R O O R I O R O O O
FLOW PROCESS FROM NODE 109. 00 TO NCDE 110.00 | SCODE = 21

METHCD | NI TI AL SUBAREA ANALYS| S<<<<<

24.70

Tc

(MN.)

>>USE NOMOGRAPH FOR | NI TI AL SUBAREA<<
INITIAL SUBAREA = 300.00
ELEVATI ON DATA: = 27.20 =
Tc = K*[ (LENGTH** * 0
SUBAREA ANALYSI S USED M NI MUM = 7.755
* 10 YEAR RAI NFALL | NTENSI TY = 3.157
SUBAREA AND LOSS RATE (AC 11
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROP  (ACRES) (INCH/ HR) (DECIMAL) CN
COMVERCI AL c 0.34 0.25 0.100 69
SUBAREA AVERAGE PERVI OUS LOSS RATE, = 0.25
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.100
SUBAREA RUNCFF (CFS) = 0.96
TOTAL AREA (ACRES) = 0.34 PEAK FLONRATE(CFS) = 0.96
LR R I I R O R I I R R O O O
FLOW PROCESS FROM NODE 110. 00 TO NCDE 111.00 | SCDE = 62

STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
(STREET TABLE SECTION # 1 USED) «<<<

UPSTREAM ELEVATI ON( FEET) = 24.70 DOMSTREAM ELEVATI ON( FEET) =
STREET = 275.00 CURB = 8.0
STREET = 30.00

DI STANCE FROM CROAN TO CROSSFALL = 20.00

I NSI DE STREET = 0.018

OUTSI DE STREET = 0.018
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SPECI FI ED NUMBER COF HALFSTREETS CARRYI NG RUNCFF = 1

STREET PARKWAY CROSSFALL (DECI MAL) = 0.020
Manning's FRICTION FACTOR for Streetflow = 0. 0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0. 0200

**TRAVEL TI ME COWPUTED USI NG ESTI MATED = 1.34

STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW

STREET FLOW = 0.31

HALFSTREET FLOCD = 8.2 8

AVERAGE FLOW = 1.66

PRCDUCT OF = 0.51
STREET FLOW TRAVEL = 2.76 Tc(MN.) = 10.52
* 10 YEAR RAI NFALL = 2.651
SUBAREA LOSS RATE (AVC 1)

DEVELOPNMENT TYPE/ SCs SOl L AREA Fp Ap

LAND USE arOP ( ACRES) (1 NCH/ HR) (DECI MAL) CN
COMVERCI AL C 0. 32 0. 25 0.10 0 69
SUBAREA AVERAGE PERVI OUS LOSS RATE, = 025
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0. 32 SUBAREA RUNOFF = 0.76
EFFECTI VE AREA (ACRES) = 0. 66 AREA- AVERAGED (INCHHHR) = 0. 03
AREA- AVERAGED (INCH HR) = 0.25 Ap = 0.10
TOTAL = 0.7 PEAK FLOW = 56
END OF SUBAREA STREET FLOW HYDRAULI CS:
=0.32 HALFSTREET FLOOD = 8.97

FLOW = 1.71 = 0 55
LONGEST FLOAPATH FROM NCDE 109. 00 TO NCDE 111.00 = 575 00 FEET.

FLOW PROCESS FROM NCDE 111. 00 TO NCDE 112.00 | SCDE = 31

Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<

>>>>>US| NG Pl PESI ZE FLOW <<<<<
ELEVATI ON DATA: = 17.90 = 15. 50
FLOWNV = 125. 00 N = 0.013
DEPTH OF FLOWI N 9.0 INCH PIPE I S 5. 6 | NCHES
Pl PE- FLOW = 5. 36
ESTI MATED PI PE = 9. 00 NUMBER CF PI PES = 1
= 1.56
Pl PE TRAVEL = 0.3 9 Tc(MIN.) = 10.91
LONGEST FLOWPATH FROM NCDE 109. 00 TO NCDE 112.00 = 700. 00 FEET.
FLOW PROCESS FROM NCDE TO NCDE 112.00 I S CCDE

>>>>>DES|I GNATE | NDEPENDENT STREAM FCR
>>>>>AND COMPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER CF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE:

TI ME OF 10. 91
RAI NFALL | NTENSI TY = 2.60
AREA- AVERAGED = 0.03
= 0.25
Ap = 0.10
EFFECTI VE STREAM AREA ( ACRES) = 0. 66
TOTAL STREAM AREA (ACRES) = 0. 66
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.56
** CONFLUENCE DATA **
STREAM Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUVBER (CFS) (MIN.) (INCH HR) (INCH HR) ( ACRES) NCDE
1 8. 92 8. 71 2.954 0.22 ( 0.13) 0.58 3.5 101. 00
1 8.68 11.41 (o 3.9 105. 00
2 1.56 10. 91 0.7 109. 00
RAI NFALL | NTENSITY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm Ap Ae HEADWATER
NUMBER (CFS) (MN.) (I'NCH HR) (I NCH HR) ( ACRES) NCDE
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1 10 .34 8.71 2.954 0 0,12) 0,52 4.0 00
2 10.29 10.91 2.596 0. (0 11) O 4.5 109 .00
3 10 20 11 .41 2.530 0 (0,11) 0.48 4.6 105 .00

COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:

PEAK FLOW = 10. 34 Tc(MN.) 8.71

EFFECTI VE AREA (ACRES) = 3.98 Fm(INCH HR) = 0.12

Fp (INCH/HR) = 0.23 AREA-AVERAGED Ap = 0.52
TOTAL AREA (ACRES) = 4.6

LONGEST FLOWPATH FROM NCDE 105. 00 TO NCDE 112.00 =

FLOW PROCESS FRCOM NCDE 112. 00 TO NCDE 113.00 I S CCDE

Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<

>>>>>US| NG Pl PESI ZE

ELEVATI ON DATA: UPSTREAM( FEET) = 15.50 DOMNSTREAM

FLOWNV = 18. 00 MANNI NG S N = 0.013

DEPTH OF FLOW I N 9.0 INCH PIPE IS 7.1 1 NCHES

Pl PE- FLOW = 27.57

ESTI MATED PI PE = 9. 00 NUMBER CF PI PES
= 10. 34

Pl PE TRAVEL = 0.01 Tc(MN.) = 8. 72

LONGEST FLOWPATH FROM NODE 105 00 TO NCDE

874. 00 FEET.

= 31

892. 00 FEET.

Kok ok ok ok ok ok ok ok ok ok kk Kk kkkkkhkkkkhkhhhhkkhokthkhhkhhkhhkhhkohhohhdhdhhohthhhkdhhkhhdhhohhdhhdhkdhhtdtksx

FLOW PROCESS FROM NCDE TO NCDE 114.00 I S GODE

Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<

31

<<

906. 00 FEET.

>>>>>US| NG Pl PESI ZE (NON- PRESSURE FLOW

ELEVATI ON DATA: = 7.15

FLOW = 14. 00 N = 0.013

DEPTH OF FLOWI N 21.0 INCH PIPE IS 12.5 |INCHES

Pl PE- FLOW = 6.92

ESTI MATED PI PE = 21.00 NUMBER CF PI PES
= 10. 34

PI PE TRAVEL = 0.03 Tc(MN.) = 8. 75

LONGEST FLOWPATH FROM NCDE TO NCDE 114.00

FLOW PROCESS FRCM NCDE TO NCDE 126.00 | S GODE

Pl PE- FLOW TRAVEL Tl ME THRU SUBAREA<<<<<

>>>>>USI NG Pl PESI ZE

ELEVATI ON DATA: = 7.00

FLOW = 220.00 MANNING S N = 0.013

DEPTH OF FLONIN 18.0 INCH PIPE IS 14.1 | NCHES

Pl PE- FLOW =  6.98

ESTI MATED PI PE = 18.00 NUMVBER CF PI PES
= 10. 34

PIPE TRAVEL TIME(MN.) = 0.53 Tc(MN.) = 9.28

LONGEST FLOWPATH FROM NCDE 105.00 TO NCDE 126.00 =

31

= 1

112 6.00 FEET.

LR R R R R R R R R R

FLOW PROCESS FROM NCDE 126. 00 TO NCDE 126.00 I S GCDE = 10

MEMORY COPI ED ONTO MEMORY BANK # 1 <<<<<

LR R R R R R R R R R R

FLOW PROCESS FROM NCDE 115. 00 TO NCDE 116.00 I S e = 21

>>USE

METHCD | NI TI AL SUBAREA ANALYSI S<<<<<

- CONCENTRATI ON NOMOGRAPH FCR | NI TI AL SUBAREA<<

I NI TI AL SUBAREA = 300. 00
ELEVATI ON DATA: UPSTREAM( FEET) = 25. 00 DOMNNSTREAM(FEET) = 23.50

Tc = ( LENGTH**
SUBAREA ANALYSIS USED M NI MUM Tc(MIN.) = 8.589
* 10 YEAR RAI NFALL = 2.977
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SUBAREA Tc AND LOSS RATE (AT 11 :
DEVELOPMENT TYPE/ SCS SOl L  AREA Fp Ap scs  Tc
LAND USE GROP  (ACRES) (INCH HR) (DECIMAL) CN (M N.)
COMVERCI AL A 0.40 0.100 32 8.59
SUBAREA AVERAGE PERVI OUS LOSS RATE, (INCH/ HR) = 0. 40
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.100
SUBAREA = 4.12
TOTAL = 1.56 PEAK FLOW 4
FLOW PROCESS FRCM NODE 116. 00 TO NCDE 117.00 | SCCDE = 51
TRAPEZOI DAL CHANNEL
>>>>>TRAVELTI ME THRU SUBAREA ( EXI STING ELEMENT) <<<<<
ELEVATI ON DATA: UPSTREAM(FEET) = 23.50 DOANSTREAM( FEET) 21.50
CHANNEL LENGTH THRU SUBAREA = 210.00 CHANNEL SLOPE
CHANNEL = 0.00 FACTOR = 10.000
MANNI NG S FACTOR = 0.015  MAXI MUM = 1.00
* 10 YEAR RAI NFALL = 2.786
SUBAREA LOSS RATE (A 1)
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap
LAND USE GROUP  (ACRES) (INCH HR)  (DECIMAL) ON
COMVERCI AL A 12 0. 40 0 32
SUBAREA AVERAGE PERVI OUS LOSS RATE, = 0.40
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.100
TRAVEL TI ME COMPUTED USI NG ESTI MATED = 51
TRAVEL TIME THRU SUBAREA BASED ON 3 32
AVERAGE FLOW 0.41  TRAVEL 05
Tc(MN.) = 9. 64
SUBAREA AREA ( ACRES) = 12 SUBAREA RUNCFF (CFS) = 2.77
EFFECTI VE = 2.68 AREA- AVERAGED = 0.04
AREA- AVERAGED 0.40 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 2.7 PEAK FLOW = 6. 62
END CF SUBAREA CHANNEL FLOW
= 0.44 FLOW = 3.46
LONGEST FLOWPATH FROM NCDE 115. 00 TO NCDE 117.00 = 510.00 FEET.
LRI I S R R R O R O
FLOW PROCESS FRCM NODE 117.00 TO NCDE 118.00 | SCCDE = 31

Pl PE- FLOWTRAVEL
>>>>>US|I NG COVPUTER- ESTI MATED

TI ME THRU SUBAREA«<<<
Pl PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: UPSTREAM = 11. 50 DOWNSTREAM( FEET) 11.00
FLOW LENGTH ( FEET) = 10.00 MANNING S N = 0.013
DEPTH OF FLOWN | N INCH PIPE I S 8.7 I NCHES
Pl PE- FLOW = 10.85
ESTI MATED PI PE = 12.00 NUMVBER CF Pl PES
= 6.62
Pl PE TRAVEL = 0.02 Tc(MN.) = 9. 66
LONGEST FLOWPATH FROM NCDE 115. 00 TO NCDE 520.00 FEET.
LRI I S O R R R O R O
FLOW PROCESS FROM NODE 118. 00 TO NCDE 118.00 | SCCDE = 81
COF SUBAREA TO MAI NLI NE PEAK
MAI NLI NE Tc(M N.) = 9.66
* 10 YEAR RAI NFALL | NTENSI TY (1 NCH/ HR) 2. 784
SUBAREA LOSS RATE .
DEVELOPMENT TYPE/ SCS SOl L AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/ HR) (DECIMAL) CN
PUBLI C PARK A 0.27 0. 40 0.850 32
SUBAREA AVERAGE PERVI OUS LOSS (INCH HR) = 0.40
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.850
SUBAREA AREA (ACRES) = 0.27 SUBAREA RUNCFF (CFS) = 0 59
EFFECTI VE AREA (ACRES) = 2.95 AREA-AVERAGED (I NCH HR)
AREA- AVERAGED  (INCH/ HR) = 0.40 Ap = 0.17
TOTAL AREA (ACRES) = 2.9 PEAK FLOW RATE(CFS) = 7.21
LR I R I R O O
FLOW PROCESS FROM NCDE 118. 00 TO NCDE 119.00 | SCCDE = 31
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Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<

>>>>>US| NG Pl PESI ZE
ELEVATI ON DATA: UPSTREAM( FEET) = 11. 00 DOMSTREAM = 9. 60
FLOW = 50. 00 N = 0.013

DEPTH OF FLOWI N 15. 0INCH PIPE I S 9.3 I NCHES

ESTI MATED PI PE = 15. 00 NUMBER CF PI PES = 1
= 7.21
Pl PE TRAVEL TI ME ) = 0. 09 Tc(MN.) = 9.75
LONGEST FLOWPATH FRCOM NCDE 115. 00 TO NODE 119.00 = 570. 00 FEET.
FLOW PROCESS FRCOM NCDE 119. 00 TO NODE 120.00 | SCDE = 31

TRAVEL TI ME THRU SUBAREA<<<<<
>>>>>US|I NG COVPUTER- ESTI MATED PI PESI ZE

ELEVATI ON DATA: UPSTREAM( FEET) = 9. 60 DOMSTREAM( FEET) = 8. 50
FLOWNV = 100. 00 N = 0.013
DEPTH OF FLOWI N 18. OINCH PIPE I S 11. Ol NCHES
Pl PE- FLOW = 6.38
ESTI MATED PI PE = 18.00 NUMBER COF PI PES = 1
= 7.21
Pl PE TRAVEL = 0.26 Tc(MIN.) = 10.01
LONGEST FLOWPATH FRCOM NCDE 115. 00 TO NCDE 120.00 = 670. 00 FEET.
FLOW PROCESS FRCOM NCDE 120.00 TO NODE 125.00 | SCCE = 31

Pl PE- FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
>>>>>US| NG COMPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: UPSTREAM(FEET) = 8.50 DONNSTREAM = 4.60
FLOW = 390.00 N = 0.013
DEPTH OF FLONI N 18.0INCH PIPE I S 11.4|NCHES
= 6.14
ESTI MATED PI PE = 18.00 NUMBER OF PIPES = 1
= 7.21
Pl PE TRAVEL = 1.06 Tc(MIN.) = 11.07
LONGEST FLOWPATH FROM NCDE 115. 00 TO NCDE 125.00 = 1060. 00 FEET.
LR I S O O O R I O O O O
FLOW PROCESS FROM NCDE 125. 00 TO NCDE 125.00 | SCODE = 1
>>>>>DES| GNATE | NDEPENDENT STREAM FOR
TOTAL NUMBER OF STREAMB = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE:
TIME OF = 11.07
RAI NFALL = 2.57
(INCHHHR) = 0.07
AREA- AVERAGED  (INCH/ HR) = 0. 40
Ap = 0.17
EFFECTI VE STREAM = 2.95
TOTAL STREAM AREA (ACRES) = 2.95
PEAK FLOW AT CONFLUENCE = 7.21
LR I S I R O O
FLOWN PROCESS FROM NODE 121.00 TO NCDE 122.00 | SCODE = 21
METHOD | NI TI AL SUBAREA ANALYSI S<<<<<
>>USE NOMOGRAPH FOR | NI TI AL <
INITI AL SUBAREA 300.00
ELEVATI ON DATA: 16. 00 = 11.70
Tc = K*[ (LENGTH**
SUBAREA ANALYSI'S USED M NI MUM Tc(M N.) = 6. 957
* 10 YEAR RAI NFALL | NTENSITY = 3.359
SUBAREA Tc AND LOSS RATE DATA(AMC 1) :
DEVELOPMENT TYPE/ SCS SOl L AREA Fp Ap sScs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CON (MN.)

Page 9



DPHI P1

32
32

6 .96
11 05

10. 50

. 0057

CN
32
69
69

. 05

.97

510. 00 FEET.

COMVERCI AL A 0.39 0.40 100
PUBLI C PARK A 0.03 0.40 850
SUBAREA AVERAGE PERVI OUS LOSS RATE, (INCH HR) = 0. 40
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.154
SUBAREA = 1.25
TOTAL AREA (ACRES) = 0.42  PEAK FLOW RATE (CFS) 1.25
FLOWN PROCESS FROM NCDE 122.00 TO NCDE 123.00 | SCDE = 51

TRAPEZOI DAL CHANNEL
>>>>>TRAVELTI ME THRU SUBAREA (EXI STI NG ELEMENT) <<<<<
ELEVATI ON DATA: = 11.70
CHANNEL LENGTH THRU = 210.00 CHANNEL SLOPE
CHANNEL = 0.00 "Z" FACTOR = 10.000
MANNI NG S FACTOR = 0.015  NMAXI MUM = 1.00
10 YEAR RAI NFALL = 3.034
SUBAREA LOSS RATE DATA(AMC 1) :
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap
LAND USE GROPP  (ACRES) (INCH HR)  (DECI MAL)
COMVERCI AL A 1.80 0 .40 0. 100
COMVERCI AL C 0. 20 0.25 0. 100
PUBLI C PARK C o} 0.25 0. 850
SUBAREA AVERAGE PERVI OUS LOSS RATE, = 0.33
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.162
TRAVEL TIME COMPUTED USI NG ESTI MATED = 17
TRAVEL TIME THRU SUBAREA BASED ON 2 59
AVERAGE FLOW = 0.40 TRAVEL 35
Tc(MIN.) = 8.31
SUBAREA AREA ( ACRES) = 2.18 SUBAREA = 5.
EFFECTI VE AREA (ACRES) = 2.60
= 0.34 Ap = 0.16
TOTAL AREA (ACRES) = 2.6 PEAK FLOW =
END OF SUBAREA CHANNEL FLOW HYDRAULI CS:
= 0.49 FLOW = 2.89
LONGEST FLOWPATH FROM NCDE 121.00 TO NCDE 123.00 =

LR I S O I R O O

FLOWN PROCESS FROM NCDE 123.00 TO NCDE 124.00 | SCDE = 31

Pl PE- FLOWTRAVEL

TI ME THRU SUBAREA<<<<<

90

620.00 FEET.

>>>>>USI NG Pl PESI ZE
ELEVATI ON DATA: = 7.50
FLOW = 110.00 N = 0.013
DEPTH OF FLONV | N 18.01INCH PIPE I S 14.0 | NCHES
Pl PE- FLOW = 4.74
ESTI MATED PI PE = 18.00 NUMBER OF PIPES =
= 6.97
Pl PE TRAVEL = 0.39 Tc(MN.) = 8. 70
LONGEST FLOWPATH FROM NCDE 121.00 TO NODE 124.00 =
EE R S R R R R R
FLOW PROCESS FROM NCDE 124.00 TO NODE 125.00 | SOXE = 31

Pl PE- FLOWTRAVEL
>>>>>US|I NG COVPUTER- ESTI MATED

TI ME THRU SUBAREA<<<<<
Pl PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: = 6. 90
FLOWNV = 113.00 N = 0.013
DEPTH OF FLOWI N 15.01INCH PIPE I S 10.1 I NCHES
Pl PE- FLOW = 7. 91
ESTI MATED PI PE = 15.00 NUVBER CF PI PES
= 6. 97
Pl PE TRAVEL = 0. 24 Tc(MN.) = 8. 93
LONGEST FLOWATH FROM NODE 121. 00 TO NCDE
FLOW PROCESS FROM NCDE 125.00 TO NCDE 125.00 | S CCDE = 1

>>>>>DES|I GNATE | NDEPENDENT STREAM FOR
>>>>>AND COMPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
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TOTAL NUVMBER OF STREAMS = 2
CONFLUENCE VALUES USED FCR | NDEPENDENT STREAM 2 ARE:

TIME OF 8.93
RAI NFALL = 2.91
(INCH/ HR) = 0.05
Fp(INCH HR) = 0.34
Ap = 0.16
EFFECTI VE STREAM = 2.60
TOTAL STREAM AREA ( ACRES) = 2.60
PEAK FLOWNRATE(CFS) AT CONFLUENCE = 6.97
CONFLUENCE DATA **
STREAM Tc  Intensity Ap Ae HEADWATER
NUVBER (CFS)  (MIN.) (INCH HR) (I NCH HR) ( ACRES) NCDE
1 7.21  11.07 2.575 0.40( 0.07) 0.17 2.9 115. 00
2 6.97 8. 93 0.34¢( 2.6 121.00

RAI NFALL | NTENSITY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREANMS.

** PEAK FLOWRATE TABLE **

STREAM Q Tc Intensity Ap Ae HEADWATER
NUVBER (CFS) (M N.) (INCH HR) (INCH HR) ( ACRES) NCDE
1 13.58 8.93 2.911 0.37( 0.06) 0.16 5.0
2 13.36 11.07 2.575 0.37( 0.06) O0.16 5.6 115. 00
COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW = 13.58 Tc(MN.) = 8.93
EFFECTI VE AREA (ACRES) = 4.98 (INCHHR) = 0.06
AREA- AVERAGED (INCHHR) = 0.37 Ap = 0.16
TOTAL AREA (ACRES) = 5.6
LONGEST FLOWPATH FROM NCDE 115. 00 TO NCDE 125.00 = 1060. 00 FEET.
FLOW PROCESS FROM NODE 125. 00 TO NCODE 126.00 | SCDE = 31

Pl PE- FLOW TRAVEL TI ME THRU SUBAREA«<<<
>>>>>US| NG COMPUTER- ESTI MATED Pl PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: UPSTREAM = 4. 60 DONNSTREAM(FEET) = 4.40
FLOW LENGTH( FEET) = 40. 00 MANNING S N = 0.013
DEPTH OF FLONI N 24.0INCH PIPE I S 17. 7 | NCHES
Pl PE- FLOW = 5.46
ESTI MATED PI PE = 24.00 NUMBER COF PI PES = 1

= 13.58
Pl PE TRAVEL = 0.12 Tc(MN.) = 9. 06
LONGEST FLOWPATH FROM NCDE 115. 00 TO NCDE 126.00 = 1100. 00 FEET.
LR O R R
FLOW PROCESS FROM NCDE 126. 00 TO NODE 126.00 I SCCDE = 11

MEMCRY BANK # 1 W TH THE MAI N- STREAM

** MAI N STREAM CONFLUENCE DATA **

STREAM Tc  Intensity Ap Ae HEADWATER
NUVBER (CFS) (MN.) (INCH HR) (I NCH HR) ( ACRES) NCDE
1 13.58 9.06 2.888 0.37(0.06) 0.16 5.0 121.00
2 13.36 11.19 2.558 0.37( 0.06).16 5.6 115. 00
LONGEST FLOWPATH FROM NODE 115. 00 TO NCDE 126.00 = 1100. 00 FEET.

MEMCRY BANK # 1 CONFLUENCE DATA **

STREAM Tc  Intensity Ap Ae HEADWATER
NUVBER (CFS)  (MIN.) (1 NCH' HR) ( ACRES) NCDE
1 10.34 9.28 0.52 4.0 101. 00
2 10.29  11.48 ( 0. 48 4.5 109. 00
3 10.20  11.98 2.460 0.23( 0.11).48 4.6 105. 00
LONGEST FLOWPATH FRQM NODE 105. 00 TO NCDE 126.00 = 1126. 00 FEET.

** PEAK FLOW RATE TABLE **

STREAM Tc Intensity Fp(Fm Ap Ae HEADWATER
NUVBER (CFS)  (MN.) (INCH HR) (I NCH HR) ( ACRES) NCDE
1 23.82 9.06 2 0.09) 0. 32 8.9 121.00
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2 23 .89 2.849 0.27( 0.09) O 32 9,0 .00
3 23.66 11.19 2.558 0.27 (0. 08)0 10, 0 115,00
4 23.45 11, 48 2 0.27 (0.08) 0,31 10 .00
5 23.04 11 98 2.460 0.27( 0.08) 0,31 10, 2 105 . 00
TOTAL (ACRES) = 10. 2
COVPUTED CONFLUENCE ESTI MATES ARE AS
PEAK FLOW = 23.89 Tc(MN.) = 9.278
EFFECTI VE = 9.02 = 0.09
AREA- AVERAGED Fp (INCH/ HR) = 0.27 Ap = 0.31
TOTAL = 10. 2
LONGEST FLOAPATH FROM NCDE 105. 00 TO NCDE 126.00 = 1126. 00 FEET.
FLOWN PROCESS FROM NODE 126. 00 TO NCDE 126.00 | SCDE = 12
>>>>>CLEAR MEMCRY BANK # 1 <<<<<
LRI R S O R R R O R O
FLOWN PROCESS FROM NODE 126. 00 TO NCDE 126.00 | SCCDE = 10

MEMCRY COPI ED ONTO MEMCRY BANK # 1 <<<<<

LR R R R R R R R R

FLOW PROCESS FROM NODE 127.00 TO NCDE 128.00 | SCCDE = 21
METHOD | NI TI AL SUBAREA ANALYSI S<<<<<
>>USE NOMOGRAPH FOR | NI TI AL <
INITIAL SUBAREA =  208.00
ELEVATI ON DATA: = 21.50 = 14. 20
Tc = ( LENGTHF * ( ELEVATI ON CHANGE) .
SUBAREA ANALYSI S USED M NI MUM Tc(MI N.) = 5.024
* 10 YEAR RAI NFALL = 4.048
SUBAREA Tc AND LOSS RATE DATA Iy
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROP  (ACRES) (INCH/HR) (DECIMAL) CN (MN.)
COMMVERCI AL D 0.09 0.20 0.100 75 5.02
COMVERCI AL c 0.08 0.25 0.100 69 5.02
SUBAREA AVERAGE PERVI OUS LOSS RATE, Fp = 0.22
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.100
SUBAREA = 0.62
TOTAL AREA (ACRES) = 0.17 PEAK FLOW RATE = 0.62
LR I R I I
FLOW PROCESS FROM NODE 128.00 TO NCDE 129.00 | SCODE = 31

Pl PE- FLOWTRAVEL Tl ME THRU SUBAREA<<<<<

>>>>>USI| NG Pl PESI ZE FLOW <<<<<
ELEVATI ON DATA: = 9. 50 = 8. 20
FLOWNV = 110. 00 MANNI NG S N = 0.013
DEPTH OF FLOWV I N 9.0 INCH PIPE I' S 3.7 I NCHES
Pl PE- FLOW = 3.57
ESTI MATED PI PE = 9. 00 NUMBER CF PI PES = 1
= 0.62
Pl PE TRAVEL = 0.51 Tc(MIN.) = 5.54
LONGEST FLOWPATH FROM NCDE 127. 00 TO NCDE 129.00 = 318. 00
EE R R S R R R R R
FLOW PROCESS FROM NOCDE 129. 00 TO NCDE 129.00 | SCCDE = 81

CF SUBAREA TO MAI NLI NE PEAK

MAI NLINE Tc(MN.) = 5.54
* 10 YEAR RAI NFALL = 3.829
SUBAREA LOSS RATE (A 1)
DEVELOPMENT TYPE/ SCS SOl L AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH HR) (DECIMAL) CN
COMVERCI AL D 0.07 0.20 0.100 75
COMVERCI AL c 0.17 0.25 0.100 69

Page 12



DPHI P1

SUBAREA AVERAGE PERVI OUS LOSS RATE, (INCHHR) = 0.24

SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 0. 24 SUBAREA RUNCFF = 0.82
EFFECTI VE AREA (ACRES) = 0.41 Fm = 0.02
AREA- AVERAGED Fp = 0.23 Ap = 0.10

TOTAL AREA (ACRES) = 0.4 PEAK FLOW RATE(CFS) = 1.40
FLOW PROCESS FRCOM NCDE 129.00 TO NCDE 133.00 | SCDE = 31

Pl PE- FLOWTRAVEL TI ME THRU SUBAREA<<<<<

>>>>>USI NG Pl PESI ZE ( NON- PRESSURE FLOW <<<<<
ELEVATI ON DATA: UPSTREAM = 8.20 DONNSTREAM = 7.00
FLOW = 225.00 N = 0.013
DEPTH OF FLON I N INCH PIPE I S 6.5 | NCHES
Pl PE- FLOW = 3.25
ESTI MATED PI PE = 12.00 NUMBER OF PIPES = 1
1.40
Pl PE TRAVEL = 1.15 Tc(MN.) =
LONGEST FLOAPATH FROM NCDE 127.00 TO NCDE 133.00 = 543.00 FEET
LRI IR S O R
FLOWN PROCESS FRCM NODE 133. 00 TO NCDE 133.00 | SCCDE = 1
>>>>>DESI GNATE | NDEPENDENT STREAM FCR
TOTAL NUMBER COF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE
TIME OF CONCENTRATION(MN. ) = 6. 69
RAI NFALL = 3.44
= 0.02
= 0.23
Ap = 0.10
EFFECTI VE STREAM AREA = 0.41
TOTAL STREAM AREA = 0.41
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.40
LR IR S I O O O R O R
FLOW PROCESS FROM NODE 130. 00 TO NCDE 131.00 | SCCDE = 21
METHOD | NI TI AL SUBAREA ANALYSI S<<<<<
>>USE NOMOGRAPH FOR | NI TI AL SUBAREA<<
INITIAL SUBAREA = 300.00
ELEVATI ON DATA: = 15. 50 = 11.10
Tc = K*[ (LENGTH**
SUBAREA ANALYSI'S USED M NI MUM Tc(MI N.) =
* 10 YEAR RAI NFALL | NTENSI TY = 3.368
SUBAREA Tc AND LOSS RATE (AVC 1)
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Te
LAND USE GROP  (ACRES) (INCH/HR) (DECIMAL) CN (MN.)
COMMVERCI AL D 0.19 0.20 0.100 75 6.93
COMMVERCI AL c 0.38 0.25 0.100 69 6.93
SUBAREA AVERAGE PERVI OUS LOSS RATE, = 0.23
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 1.72
TOTAL AREA (ACRES) = 0.57 PEAK FLOWRATE(CFS) = 1.72
LR I S I R O O
FLOW PROCESS FROM NODE 131. 00 TO NCDE 132.00 | SCCDE = 51
TRAPEZOI DAL CHANNEL
>>>>>TRAVELTI ME THRU SUBAREA (EXI STING ELEMENT) <<<<<
ELEVATI ON DATA: = 11.10 = 10. 70
CHANNEL LENGTH THRU = 120.00 CHANNEL SLOPE = 0.0033
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 10.000
MANNI NG S FACTOR = 0. 015 MAXI MUM DEPTH(FEET) = 2.00
* 10 YEAR RAI NFALL | NTENSITY = 3.111
SUBAREA LOSS RATE (A 1)
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
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COMVERCI AL D 0.10 0.2 0 C 100 75
COMVERCI AL c 0.90 0.25 C 100 69
SUBAREA AVERAGE PERVI OUS LOSS RATE, = 0.24
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.100
TRAVEL TI ME COWPUTED USI NG ESTI MATED .10
TRAVEL TI ME THRU SUBAREA BASED ON =  1.94
AVERAGE FLOW ) 0.40  TRAVEL 1. 03
Tc(MN.) = 7.95
SUBAREA AREA ( ACRES) = 1.00 SUBAREA = 2
EFFECTI VE = 1.57 AREA- AVERAGED 0.0
AREA- AVERAGED (| NCH/ HR) 0.24 Ap = 0.10
TOTAL = 1.6 PEAK FLOW = 4.36
END OF SUBAREA CHANNEL FLOW HYDRAULI CS:

= 0.45 FLOW = 2.13
LONGEST FLOWPATH FROM NCDE 130.00 TO NCDE 13 2.00 420.00 FEET.
FLOW PROCESS FROM NCDE TO NODE I SCODE = 31

TRAVEL TI ME THRU SUBAREA<<<<<

>>>>>USI NG Pl PESI ZE

ELEVATI ON DATA: = 7.70 = 7.00

FLOWNV = 98. 00 N = 0.013

DEPTH CF FLOWI N 15.0INCH PIPE I S 10. 6 | NCHES

Pl PE- FLOW = 4.73

ESTI MATED PI PE = 15.00 NUMBER CF PI PES = 1

= 43 6

PI PE TRAVEL TI ME (MN. ) = 0. 35 Tc(MN.) = 8. 30

LONGEST FLOWPATH FROM NCDE 130. 00 TO NCDE 133.00 = 518. 00 FEET.
R S S R R I

FLOW PROCESS FROM NCDE 133. 00 TO NCDE 133.00 | SCDE = 1

| NDEPENDENT STREAM FOR
>>>>>AND COVPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUVBER CF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE:

TIME OF 83 0
RAI NFALL = 3.04
(INCH HR) = 0.02
(INCHHR) = 0.24
Ap = 0.10
EFFECTI VE STREAM AREA ( ACRES) = 15 7
TOTAL STREAM AREA ( ACRES) = 1.57
PEAK FLOWNRATE(CFS) AT CONFLUENCE = 43 6
** CONFLUENCE DATA **
STREAM Q Intensity  Fp(Fm) Ap Ae HEADWATER
NUVBER (CFS) (MN.) (INCH HR) (INCH HR) ( ACRES) NCDE
1 1. 40 6.69 0.23( 0.02) 0.10 0.4 127.00
2 4.36  8.30 3.036 0.24( 0.02) 0.10 1.6 130. 00

RAI NFALL I NTENSITY AND TI ME GF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS.

PEAK FLOWN RATE TABLE **

STREAM Q Tc  Intensity Ap Ae HEADWATER
NUVBER (CFS) (MN.) (INCH HR) (1NCH HR) ( ACRES) NCODE
1 5.39 6.69 3.435 0.24( 0.02) 0.10 1.7 127.00
2 5. 60 8.30 3.036 0.24( 0.02) 0.10 2.0 130. 00
COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW = 5. 60 = 8.30
EFFECTI VE AREA = 1.98 (INCH/ HR) = 0.02
AREA- AVERAGED  (INCH/ HR) = 0.24 Ap = 0.10
TOTAL AREA (ACRES) = 2.0
LONGEST FLOAPATH FROM NODE 127.00 TO NCDE 133.00 = 543.00 FEET.
LR I S O R I R O O
FLOWN PROCESS FRCM NCDE 133.00 TO NCDE 134.00 | SGDE = 31
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Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<

>>>>>USI NG Pl PESI ZE FLOW <<<<<
ELEVATI ON DATA: UPSTREAM = 7.00 DOMNNSTREAM(FEET) = 6.90
FLOW = 8.00 N = 0.013
DEPTH CF FLONI N 15.0 |NCH I'S 10.3 | NCHES
Pl PE- FLOW = 6.23
ESTI MATED PI PE = 15.00 NUMBER OF PIPES = 1
= 5. 60
PIPE TRAVEL TIME(MN.) = 0.02 Tc(MN.) = 8.32
LONGEST FLOWPATH FROM NODE 127.00 TO NCDE 134.00 = 551.00 FEET.
FLOWN PROCESS FRCM NCDE 134.00 TO NODE 126.00 1S CCDE = 31

Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<

>>>>>USI NG Pl PESI ZE FLOW <<<<<
ELEVATI ON DATA: = 6. 40 = 4.40
FLOW = 165.00 N = 0.013
DEPTH OF FLONIN 15.0 INCH PIPE IS 10.4 |NCHES
Pl PE- FLOW =  6.15
ESTI MATED PI PE = 15.00 NUMBER OF PIPES = 1

= 5. 60
PIPE TRAVEL TIME(MN.) =  0.45 TC(MN.) = 8.77
LONGEST FLOWPATH FROM NCDE 127.00 TO NCDE 126. 00= 716. 00 FEET.
FLOWN PROCESS FROM NODE 126.00 TO NCDE 126.00 1S CCDE = 11

MEMCRY BANK # 1 W TH THE

MAI N STREAM CONFLUENCE DATA

STREAM o Tc  Intensity Ap Ae HEADWATER
NUVBER (CFS)  (MN.) (INCH HR) (INCH HR) ( ACRES) NCDE
1 5.39 7 3.304 0.02) O 7
2 5. 60 8.77 2.942 0.24(0.02)0 2.0
LONGEST FLOAPATH FROM NCDE " TO NODE  126.00 - 716 0
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm Ap Ae HEADWATER
NUVBER (CFS)  (MN.) (INCH HR) (INCH HR) ( ACRES) NCDE
1 23.82 9.06 2.888 0.27( 0.09)0.32 8.9
2 23.89 9. 28 2.849 0.27( 0.09)0 .32 9.0 101. 00
3 23 .66 2. 558 0.27( 0.08)0.31 10.0
4 23.45  11.48 2.521 ( 0.08)0.31 10 .1
5 23.04 11. 98 2.460 0.27( 0.08)0.31 10 .2
LONGEST FLOAPATH FRCM NCDE " TO NCDE  126.00 1.126 0
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm Ap Ae HEADWATER
NUVBER (CFS)  (MN.) (INCH HR) (INCH HR) ( ACRES) NCDE
1 27.02 7 3.304 0.26( 0.07) 0.28 8.7
2 29 8.77 2.0942 0.26( 0.07) 0.28 10.6
3 29.31 9.06 2.888 0.26( 0.07) 0.28 10.8
4 29. 32 9.28 2.849 0.07) 0.28 0 101. 00
5 28.52  11. 19 2. 558 0.07) 0.27 12.0
6 28.25  11.48 2.521 0.07) 0.27 12.0
7 27.72 11.98 2 . 460 0.07) 0.27 12 .1
TOTAL AREA (ACRES) = 12
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOMS:
PEAK FLON = 29.32 Tc(MN.) = 9.278
EFFECTI VE = 11.00 AREA- AVERAGED 0. 07
Fp = 0.26 Ap = 0.28
TOTAL AREA (ACRES) = 12.1
LONGEST FLOWPATH FROM NCDE 105. 00 TO NCDE 126.00 = 1126.00 FEET.
FLOW PROCESS FROM NCDE 126.00 TO NCDE 126.00 |'S OCDE = 12

>>>>>CLEAR MEMCRY BANK # 1 <<<<<
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FLOW PROCESS FROM NCDE 12G. 00 TO NCDE 135.00 | SCDE = 31

Pl PE- FLOWTRAVEL TI ME THRU SUBAREA<<<<<

>>>>>US| NG Pl PESI ZE FLOW <<<<<

ELEVATI ON DATA: = 4. 40 = 3.13

FLOW = 1S1. 00 N = 0.013

DEPTH OF FLOWNVI N 30.0 INCH PIPE I S 21.2 | NCHES

Pl PE- FLOW =

ESTI MATED PI PE = 30.00 NUVMBER CF PI PES = 1

= 29.32

PI PE TRAVEL TIME (MN.) = 0. 34 (MN.) =

LONGEST FLOAPATH FROM NCDE 105. 00 TO NCDE 135.00 = 1287. 00 FEET.
EE R R S R R I R I

FLOW PRCOCESS FROM NCDE 135. 00 TO NCDE 13S.00 | SCCE = 31

Pl PE- FLOWTRAVEL TI ME THRU SUBAREA<<<<<
>>>>>US| NG COMPUTER- ESTI MATED Pl PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: UPSTREAM (FEET) = 3.13 DOMSTREAM = 2.40
FLOW = 93.00 N = 0.013
DEPTH OF FLOWI N 30.0 INCH PIPE I S 21.3 | NCHES
Pl PE- FLOW = 7.88
ESTI MATED PI PE = 30.00 NUMBER CF PIPES = 1
= 29.32
Pl PE TRAVEL = 0.20 Tc(MIN.) = 9.81
LONGEST FLOAPATH FROM NCDE 105. 00 TO NCDE = 1380. 00 FEET
LR I S I R O
FLOW PROCESS FROM NODE TO NCDE 135.00 | SCCDE = 10
MEMCRY COPI ED ONTO MEMCRY BANK # 1 <<<<<
LR I S O O O R I O O O O
FLOW PROCESS FROM NCDE 137.00 TO NCDE 138.00 | SCCDE = 21
METHOD | NI TI AL SUBAREA
>>USE NOMOGRAPH FOR | NI TI AL SUBAREA<<
INITIAL SUBAREA
ELEVATI ON DATA: = 11. 40 8.70
Tc = K*[ (LENGTH**
SUBAREA ANALYSI S USED M NI MUM Tc(M N.) 9
* 10 YEAR RAI NFALL = 3.543
SUBAREA AND LOSS RATE DATA I
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Tc
LAND USE GROUP  (ACRES) (INCH'HR) (DECIMAL) CN (MN. )
COMVERCI AL c 0.02 25 0.100 9
COMVERCI AL A 0 40 0.100 32 6.34
SUBAREA AVERAGE PERVI OUS LOSS RATE, .40
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0 100
SUBAREA = 1.95
TOTAL = PEAK FLOW 96
LR R I R R O I R R I R
FLOW PROCESS FROM NCDE 138. 00 TO NCDE 138.00 | SCCDE = 81
OF SUBAREA TO MAI NLI NE PEAK
MAI NLINE Tc(MN.) = 6.34
* 10 YEAR RAI NFALL = 3.543
SUBAREA LOSS RATE (A 1)
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROP  (ACRES) (INCH/HR) (DECI MAL) ON
PUBLI C PARK A 0.43 0. 40 0. 850 32
SUBAREA AVERAGE PERVI OUS LOSS RATE, = 0.40
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.850
SUBAREA AREA ( ACRES) = 0.43 SUBAREA RUNOFF (CFS) = 1.24
EFFECTI VE AREA (ACRES) = 1.05 (INCHHR) = 0 16

Page 16



DPHI P1

FP(INCH HR) = 0.40 Ap = 0. 41
TOTAL = 1.0 PEAK FLOW = 3
FLON PROCESS FROM NCDE 138.00 TO NCDE 13S.00 | SCCDE = 31
TRAVEL TI ME THRU SUBAREA<<<<<
>>>>>USI NG Pl PESI ZE ( NON- PRESSURE
ELEVATI ON DATA: UPSTREAM(FEET) = 5.70 DONSTREAM = 2 .40
FLOWV = 245.00 N = 0.013
DEPTH OF FLONI N 12.0INCH PIPE | S 8.2 | NCHES
Pl PE- FLOW = 5.57
ESTI MATED PI PE =12.00 NUVBER CF Pl PES
= 3.19
Pl PE TRAVEL = 0.73 TC(MN.) = 7. 07
LONGEST FLOWPATH FROM NCDE 137.00 TO NCDE 136. 00 FEET.
EE R IR S I O R O O R R
FLON PROCESS FRCM NCDE 135. 00 TO NCDE 135.00 | SCCDE = 11
MEMORY BANK # 1 W TH THE MAI N- STREAM
MAI N STREAM CONFLUENCE DATA * *
STREAM Q Tc Fp (Fm Ap Ae HEADWATER
NUVBER (CFS)  (MN. ) (INCH HR) (1NCH HR) ( ACRES) NCDE
1 3 7.07 3.328 0.40(0 0.41 1.0
LONGEST FLOWPATH FROM NCDE TO NCDE = 465.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA *7*
STREAM Tc  Intensity Ap Ae HEADWATER
NUVBER (CFS)  (MN. ) (INCH HR) (1NCH HR) ( ACRES) NCDE
1 27. 02 7.71 3 0.26 (0. 07)0.28 8 7
2 29.10 9.31 2.844 0.26(0. 07)0.28 10 .6 130. 00
3 29.31 9.59 2.795 0.26(0.07)0.28 10.8
4 29.32 9.81 2.758 0.26(0. 07)0.28 o) 101. 00
5 28.52  11.73 2.490 0. 27(0.07) 0.27 12 .0
28.25 12. 02 2.456 0.27( 0. 07)0.27 12.0 109 . 00
7 27.72 12. 53 2.399 0.27( 0.07) 0.27 12 .1
LONGEST FLOWPATH FROM NCDE TO NCDE 30.00 FEET.
** PEAK FLON RATE TABLE **
STREAM Tc  Intensity  Fp(Fm Ap Ae HEADWATER
NUVBER (CFS)  (MN.) (1 NCH HR) ( ACRES) NCDE
1 29.27 7.07 3.328 0.29(0.08) 0.29 9.0
2 30. 05 7.71 3 0.28 ( 0. 08)0.29 9.7
3 31.81 9.31 2.844 0.28( 0. 08)0.29 6
4 31.97 9.59 2. 795 0.28( 0.08) 0.29 9 121. 00
5 31. 94 9.81 2.758 0.28( 0. 08)0.29 12 .1
30.87  11.73 2.490 0.28 (0. 08)0.29 13.0
7 12. 02 2.456 0.28 (0. 08)0.28 13 .1
8 29.97 12.53 2.399 0. 28(0. 08)0.28 13 .2
TOTAL AREA (ACRES) = 13 .2
COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW = 31.97 Te(MIN,) = 9.593
EFFECTI VE AREA (ACRES) = 11.90 AREA- AVERAGED = 0.08
(INCHHR) = 0.28 AREA-AVERAGED Ap = 0.29
TOTAL AREA (ACRES) = 13.2
LONGEST FLOAPATH FROM NODE 105. 00 TO NCDE 136.00 = 1380.00 FEET
LR I R O O O R O O O R O O
FLOW PROCESS FROM NCDE 136. 00 TO NCDE 136.00 | SCCDE = 12
>>>>>CLEAR MEMORY BANK # 1 <<<<<
FLOWN PROCESS FROM NCDE 136. 00 TO NCDE 136.00 | SCCDE = 10

MEMCORY COPI ED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NCDE 139. 00 TO NCDE 140.00 | SCODE = 21

METHCD | NI TI AL SUBAREA ANALYSI S<<<<<

>>USE NOMOGRAPH FOR | NI TI AL SUBAREA<<
INITIAL SUBAREA =  300.00

ELEVATI ON DATA: = 11.70 = 9.70
Tc = K*[ (LENGTH**

SUBAREA ANALYSI'S USED M NIMUM Tc(MIN.) =  8.108

* 10 YEAR RAI NFALL = 3.077

SUBAREA AND LOSS RATE (A 1)

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc

LAND USE GROP  (ACRES) (INCH/ HR) (DECIMAL) CN (MN.)

COMVERCI AL A 0.35 0.40 0.100 32 8.11
SUBAREA AVERAGE PERVI OUS LOSS RATE, = 0.40

SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.100

SUBAREA = 0.96

TOTAL = 0.35 PEAK FLOW = 0.96
LR I O S I O R O O O R R O
FLOWN PROCESS FROM NCDE 140. 00 TO NCDE 141.00 | SCODE = 51

TRAPEZOI DAL CHANNEL
>>»>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<

ELEVATI ON DATA: UPSTREAM(FEET) = 9.70 DOMSTREAM 8. 00
CHANNEL LENGTH THRU = 140.00 CHANNEL SLOPE 0.0121
CHANNEL BASE ( FEET) = 0.00 FACTOR = 10.000
MANNI NG S FACTOR = 0. 015 NMAXI MUM = 2.00
* 10 YEAR RAI NFALL = 2.917
SUBAREA LOSS RATE (AMC 1) :

DEVEL OPNENT TYPE/ SCS SOIL  AREA Fp Ap

LAND USE GROP  (ACRES) (|NCH/ HR) (DECIMAL)  ON
COMVERCI AL A 1.01 0. 40 0 32
SUBAREA AVERAGE PERVI OUS LOSS RATE, 0. 40
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0. 100
TRAVEL TIME OOMPUTED USI NG ESTI MATED = .27
TRAVEL TIME THRU SUBAREA BASED ON 2 .94
AVERAGE FLOW 0.28  TRAVEL = 079
Tc(MIN.) =  8.90
SUBAREA AREA ( ACRES) = .01 SUBAREA = 2.62
EFFECTI VE = 1.36 = 0.04
AREA- AVERAGED 0.40 Ap = 0.10
TOTAL AREA (ACRES) = 1.4 PEAK FLONV = 3.52
END OF SUBAREA CHANNEL FLOW HYDRAULI CS:

= 0.33 FLOW = 3.22

LONGEST FLOAPATH FRCM NCDE 139. 00 TO NCDE 141.00 440.00 FEET.

LR I R O I R O O O

FLOW PROCESS FROM NCDE 141. 00 TO NCDE 145.00 | SODE = 31

Pl PE- FLOWTRAVEL TI ME THRU SUBAREA<<<<<
>>>>>USI NG Pl PESI ZE
ELEVATI ON DATA: = 5.00 3 .50
FLOW 82.00 N = 0.013
DEPTH OF FLOW I N INCH PIPE IS 7.9 | NCHES
Pl PE- FLOW = 6.42
ESTI MATED PI PE = 12.00 NUMBER CF Pl PES

= 3.52

PI PE TRAVEL = 0.21 TC(MN.) = 9
LONGEST FLOAPATH FROM NCDE 139. 00 TO NCDE 522.00 FEET.
FLOW PROCESS FROM NCDE 145. 00 TO NCDE 145.00 | SODE = 1

>>>>>DES|I GNATE | NDEPENDENT STREAM FCR

TOTAL NUVBER CF STREAMB =
CONFLUENCE VALUES USED FOR
TI ME OF

2
| NDEPENDENT STREAM 1 ARE:
= 9.11
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RAI NFALL = 2.88
= 0.04
AREA- AVERAGED = 0.40
Ap =
EFFECTI VE STREAM AREA ( ACRES) =
TOTAL STREAM AREA ( ACRES) = 1.36
PEAK FLOW AT CONFLUENCE = 3.52
EE R IR S I I R
FLOWN PROCESS FROM NCDE 142. 00 TO NCDE 143.00 | SCDE = 21
METHCD | NI TI AL SUBAREA ANALYSI S<<<<<
>>USE OF - CONCENTRATI ON NOMOGRAPH FCOR | NI TI AL SUBAREA<<
INITIAL SUBAREA = 115.00
ELEVATI ON DATA: UPSTREAM(FEET) = 8. 40 DONNSTREAM = 4.50
Tc =
SUBAREA ANALYSI S USED M NI MUM Tc(MI N.) = 5.000
* 10 YEAR RAI NFALL = 4.060
SUBAREA Tc AND LOSS RATE DATA I
DEVELOPMENT TYPE/ SCS SOl L AREA Fp Ap scs  Tc
LAND USE GROP  (ACRES) (INCH/ HR) (DECIMAL) CN (MN.)
COMMVERCI AL A 0.10 0.40 0.100 32 5. 00
PUBLI C PARK A 0.03 0.40 0. 850 32 6.34
SUBAREA AVERAGE PERVI OUS LOSS RATE, = 0.40
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.273
SUBAREA RUNCFF (CFS) = 0.46
TOTAL = 0.13 PEAK FLOW = 0.46
FLOWN PROCESS FROM NCDE 143. 00 TO NCDE 144.00 | SGDE = 31
Pl PE- FLOWTRAVEL TI ME THRU SUBAREA<<<<<
>>>>>USI NG COMPUTER- ESTI MATED PI PESI ZE FLOW <<<<<
ELEVATI ON DATA: UPSTREAM = 4.50 DONNSTREAM 3. 70
FLOW = 145.00 MANNING S N = 0.013
DEPTH OF FLOWI N 9.0 INCH PIPE I S 4.0 | NCHES
Pl PE- FLOW = 2.47
ESTI MATED PI PE = 9.00 NUMVBER CF PI PES
= 0.46
Pl PE TRAVEL = 0.98 Tc(MN.) = 5. 98
LONGEST FLOWPATH FROM NCDE TO NCDE 144 . 00 260.00 FEET
LRI I S O R R R R O R I O
FLOW PROCESS FROM NCDE 144.00 TO NCDE 144.00 | SCCDE = 81
CF SUBAREA TO MAI NLI NE PEAK
MAI NLI NE Tc(M N.) = 5.98
* 10 YEAR RAI NFALL | NTENSI TY = 3.664
SUBAREA LOSS RATE L1y
DEVELOPMENT TYPE/ SCS SOl L AREA Fp Ap SCS
LAND USE GROP  (ACRES) (INCH/ HR) (DECIMAL) CN
COMVERCI AL A 0.34 0.40 0.100 32
PUBLI C PARK A 0.03 0.40 0. 850 32
SUBAREA AVERAGE PERVI OUS LOSS RATE, Fp(INCH/ HR) = 0.40
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0. 161
SUBAREA AREA ( ACRES) = 0.37 SUBAREA = 1.20
EFFECTI VE AREA (ACRES) = 0.50 AREA- AVERAGED Fm = 0.08
(INCHHR) = 0.40 Ap = 0.19
TOTAL AREA (ACRES) = 0.5 PEAK FLOW RATE(CFS) = 1.61
LR I R O O R O O
FLOW PROCESS FROM NCDE 144.00 TO NCDE 145.00 | SCGDE = 31
Pl PE- FLOWTRAVEL TI ME THRU SUBAREA<<<<<
>>>>>USI NG Pl PESI ZE ( NON- PRESSURE FLOW <<<<<
ELEVATI ON DATA: UPSTREAM(FEET) = 3.70 DOMSTREAM = 3.50
FLOW = 35.00 N = 0.013
DEPTH OF FLOWI N 12.0INCH PIPE I S 6.9 | NCHES
= 3.44
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ESTI MATED PI PE = 1200 NUMVBER CF Pl PES
= 1.61
Pl PE TRAVEL = 0.17 Tc(MN.) = 6.15
LONGEST FLOAPATH FROM NODE 142.00 TO NCDE 145.00 = 295.00 FEET.
FLOW PROCESS FRCM NODE 145. 00 TO NCDE 145.00 | SCCDE = 1
>>>>>DES| GNATE | NDEPENDENT STREAM FCR
>>>>>AND COMPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER COF STREAMB = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM
TIME OF = 6. 15
RAI NFALL = 3.61
AREA- AVERAGED = 0.08
AREA- AVERAGED = 0.40
Ap = 0.19
EFFECTI VE STREAM AREA (ACRES) = 0.50
TOTAL STREAM AREA ( ACRES) = 0.50
PEAK FLOW AT CONFLUENCE = 1.61
** CONFLUENCE DATA **
STREAM Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUVBER (CFS) (MN.) (INCH HR) (I NCH HR) ( ACRES) NCDE
1 3.52 9.11 0.40( 1.4 139.00
2 1.61 6.15 3.606 0.40( 0.08) 0.19 0.5 142.00
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMB
PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensity Ap Ae HEADWATER
NUVBER (CFS) (MN.) (INCH HR) (1 NCH HR) ( ACRES) NCDE
1 4.60 6.15 3.606 0.40( 0.05) 0.13 1.4 142.00
2 4.80 9.11  2.878 0.40( 0.05) 0.12 1.9 139. 00
COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLONG:
PEAK FLOW = 4.80 Tc(MN.) = 9.11
EFFECTI VE AREA (ACRES) = 1.86 AREA-AVERAGED (INCH/ HR) = 0.05
(INCHHR) = 0.40 AREA-AVERAGED Ap = 0.12
TOTAL AREA(ACRES) = 1.9
LONGEST FLOWPATH FROM NCDE 139.00 TO NCDE 145.00 = 522.00 FEET
LR I R I I R R I I R R O O O
FLOWN PROCESS FROM NODE 145.00 TO NCDE 146.00 | SCCDE = 31
Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<
>>>>>USI NG Pl PESI ZE ( NON- PRESSURE FLOW <<<<<
ELEVATI ON DATA: UPSTREAM(FEET) = 3.50 DOWNSTREAM(FEET) = 2.60
FLON LENGTH( FEET) = 11.00 N = 0.013
DEPTH OF FLON I N INCH PIPE I'S 6.0 | NCHES
Pl PE- FLOW = 12.29
ESTI MATED PI PE = 12.00 NUMVBER OF PIPES = 1
= 4.80
PI PE TRAVEL TI ME ) = 0.01 Tc(MN.) = 9.13
LONGEST FLOWPATH FROM NODE 139. 00 TO NCDE 146.00 = 533.00 FEET
LR I R I I R O R I I R O R O O
FLOW PROCESS FROM NODE 146.00 TO NODE 146.00 | SCCDE = 81
OF SUBAREA TO MAI NLI NE PEAK
MAI NLINE Tc(M N.) = 9.13
* 10 YEAR RAI NFALL | NTENSI TY = 2.875
SUBAREA LOSS RATE (A 1)
DEVELOPMENT TYPE/ SCS SOl L AREA Fp Ap scs
LAND USE GROP  (ACRES) (INCH/ HR) (DECIMAL) CN
PUBLI C PARK A 0.22 0.40 0. 850 32
SUBAREA AVERAGE PERVI OUS LOSS RATE, Fp = 0.40
SUBAREA AVERAGE PERVI OUS AREA FRACTION, Ap = 0.850
SUBAREA AREA ( ACRES) = 0.22 SUBAREA RUNCFF (CFS) = 0.50
EFFECTI VE AREA (ACRES) = 2.08 AVERAGED Fm = 0.08
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TOTAL AREA ( ACRES)

FLOW PROCESS FROM NCDE

>>>>>US| NG

ELEVATI ON DATA: UPSTREAM( FEET)

FLOWNV

Pl PE- FLOW

ESTI MATED PI PE

Pl PE TRAVEL
LONGEST FLOWPATH FRCOM NCDE

FLOW PROCESS FROM NCDE

* %

NUMBER
1
2

LONGEST FLOWPATH FRCOM NCDE

* %

STREAM
NUMBER

O~NOUAWNFRP

LONGEST FLOWPATH FRCOM NCDE

* %

STREAM
NUMBER

CoO~NOOMWNS

10
TOTAL

PEAK FLOW

EFFECTI VE AREA ( ACRES)

TOTAL

LONGEST FLOWPATH FROM NODE

FLOW PROCESS FROM NCDE

PEAK FLOW RATE TABLE

DPHI P1

(INCHHR) = 0.40 Ap = 0.20
= 2.1 PEAK FLOW RATE (CFS) = 5.23
TO NODE 135.00 | SCCE = 31
Pl PE- FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
PI PESI ZE ( NON- PRESSURE FLOW <<<<<
= DOMSTREAM = 2. 40
= 28.00 N = 0.013
DEPTH OF FLOWI N 18. OINCH PIPE I S 10. 31 NCHES
= 5.02
= 18.00 NUVBER CF PI PES = 1
= 5.23
= 0. 09 Tc(MN.) = 9. 22
139. 00 TO NCDE = FEET.
LR I R O O I R I R O O O O O
136. 00 TO NODE 136.00 | SCCDE = 11
MEMCRY BANK # 1 W TH THE MAI N- STREAM
MAI N STREAM CONFLUENCE DATA **
Tc Intensity Fp (Fm Ap Ae HEADWATER
(CFS) (MN. ) (I'NCH HR) (I NCH HR) ( ACRES) NCDE
5.17 6 26 3.569 0.40( 0.09) 0.23 1.6 142 . 00
5.23 9 22 2. 858 0.40( 0. 08)0.20 21
13 TO NCDE 136.00 = 561. 00 FEET.
MEMORY BANK # 1 CONFLUENCE DATA **
Q Tc Intensity Fp (Fm Ap Ae HEADWATER
(CFS) (MN.) (I'NCH HR) (I NCH HR) ( ACRES) NCDE
29. 27 7. 07 3.328 0.29( 0. 08)0.29 90
30. 05 7.71 3. 168 0.28( 0. 08)0.29 97
31.81 9 31 2. 844 0.28( 0.08) 0.29 11 6 130. 00
31.97 9 59 2. 795 0.28( 0. 08)0.29 11 9
9 81 2. 758 0.28( 0.08) 0.29 12 1
30. 87 73 2.490 0.28( 0.08) 0.29 13 0
30.56 12 .02 2.456 0.28( 0.08) 0.28 13 1
29.97 12 .53 2.399 0.28( 0.08) 0.28 13 2
TO NODE FEET.
**
Tc Intensity Fp (Fm Ap Ae HEADWATER
(CFS) (MN.) (I'NCH HR) (I NCH HR) ( ACRES) NCDE
33.00 6 .26 3. 569 0.30( 0. 09)0.28 9 6 142 . 00
34 .46 7 .07 3.328 0.30( O. 08)0.28 10 8
35.25 7 .71 3. 168 0.30( 0. 08)0.28 11 6
36 . 95 9 22 2.858 0.30( 0. 08)0.28 13 6
37.02 9 31 2.844 0.29( 0. 08)0.28 13 7
37. 08 9 59 2. 795 0.29( 0. 08)0.28 14 O 121.00
36 . 98 9. 81 2. 758 0.29( 0. 08)0.28 14 1
35.41 73 2.490 0.29( 0. 08)0.27 15 1
35. 04 12 .02 2.456 0.29( 0. 08)0. 27 15 2 109. 00
34.34 12 .53 2.399 0.29( 0. 08)0.27 15 3
= 15.3
COVMPUTED CONFLUENCE ESTI MATES ARE AS
= 37.08 Tc(MIN) = 9 .593
= 13. Fm(INCH HR) = O. 08
Fp = 0.29 Ap = 0.28
= 1 5 3
105. 00 TO NCDE 136.00 = 1380. 00 FEET.
LR I S O O R O R O O O O O
136.00 TO NODE 136.00 | SCCDE = 12
>>>>>CLEAR MEMORY BANK # 1 <<<<<
LR I S O O O R R O O O R O
136. 00 TO NCDE 147.00 | SCCDE = 31

FLOW PROCESS FROM NCDE
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Pl PE- FLOW TRAVEL

>>>>>USI NG

ELEVATI ON DATA:
FLOW

Pl PE- FLOW
ESTI MATED PI PE

Pl PE TRAVEL

LONGEST FLOWPATH FROM NODE

END CF STUDY SUMVARY:

TOTAL

EFFECTI VE
AREA- AVERAGED
PEAK FLOW

** PEAK FLOW RATE TABLE **
Tc

STREAM

NUVBER (CFS)

36.

37.
36.

CoM~NOUIAWNS

[y

33 .
34 .
35.

37.

35.

35.
34 .

11.

12.
12.

©OOONNO

= 31. 00
DEPTH CF FLOWI N 21. Ol NCH PI

37.08

(MN.)

DPHI P1

TI ME THRU SUBAREA<<<<<

END CF RATI ONAL METHCOD ANALYSI S

Page 22

1411. 00 FEET.

Pl PESI ZE FLOW <<<<<
= 2.40
MANNING S N = 0.013
PE I S 15. 71 NCHES
=19. 28
=21.00 NUMBER OF PI PES
0. 03 Tc(MN.) = 9. 62
TO NCDE
15.3 TC(MN.) = 9.62
13. 98 AREA- AVERAGED
0. 29 Ap = 0.277
37.08
Intensity Fm) Ap
(I'NCH HR) (I NCH/ HR) ( ACRES)
3.560 0.30 (0 .09) 0.28 9 6
3.321 0.30 (0 .08) 0.28 10 .8
3.162 0.30 (0.08) 0.28 6
2. 854 0.30( O0.08) 0.28 13 .6
2.839 0.29 (0 .08) 0.28 13 .7
2.790 0.29 ( 0 08) 0.28 14 .0
2. 754 0.29 ( 0.08) 0.28 14 .1
2.487 0.29 ( 0.08) O0.27 15 .1
2.453 0.29 ( 008) 0.27 15 .2
2.396 0.29 ( 008) 0.27 15 .3

127.
139.
130.
121.

105.

HEADWATER
NCDE

00
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