GRD20-0021
Hydrology and Hydraulics

Building&Safety: jtyean 3/27/2020

for Approval: Project Final Hydrology and Hydraulics
Permits: GRD20-0021

Dana Point Harbor County of Orange - OC Public Works

OC Development Services
APPROVED

Commercial Core Area Phase 2 ParKing Structure: ..

umes. 2 any changes or
alterations 1o these plans without writlen permission
from QOC Public Works, OC Development Senvices

. . . of Orange County. The stamping of these plan
Dana P01nt Cahforn]a specifications SHALL NOT be held to permit or be an
4 approval of the violation of any provisions of any County
Crdinance or State law,
February, 2020

Hadi Tabatabaee
BUILDING OFFICIAL

This Hydrology Study has been prepared by, and under the direction of, the undersigned, a duly Registered Civil
Engineer in the State of California. Except as noted, the undersigned attests to the technical information contained
herein, and has judged to be acceptable the qualifications of any technical specialists providing engineering data
for this report, upon which findings, conclusions, and recommendations are based.

Jacob Vandervis, PE
Registered Civil Engineer No. C46301
Exp.: 12/31/20

Prepared for: Prepared by:

e ROOLSON g, | vorvce | ‘ TAIT

Dana Point Harbor Partners, LLC & RN

Dana Point Harbor Partner Dry Stack, LLC Tait & Associates,
1100 Newport Center Drive, Suite 200
Newport Beach, CA 92660

Inc.
701 N. Parkcenter Drive
Santa Ana, CA 92705
(714) 560-8200

|TAIT JOB # ME0381C



dmalott
Snapshot

dmalott
Snapshot

jtyea
Text Box

jtyea
Text Box
GRD20-0021

jtyea
Rectangle

jtyea
BuildingApprovedStamp


CONTENTS

Section 1 Introduction and Backg8round ...........ccceeiiiiiniiiiinniiiiiniiiiineiiiniemiesieseessssens 3
Y=Yt o o T T8 o o =Tt g =T o g e 1 To T o 5
Section 3 Hydrology Design and Criteria.......ccccceiiiiuiiiiimniiiiiniiiiiiiiiiiniieeseees 7
I A o Ve [ o] [ T4V O 1 (= - PR 7
3.2 S0il Group anNd Land USE .......eeeeiiiiiiee ettt sttee e e s e e e e e e e e e e s e nnraen e e e e e e e e nnnnnnees 7
3.3 RegIONAl HYAIOIOBY cooeeeioeeeee et e e e e e e s rre e e e e e e e nnnnees 7
Section 4 Existing and Proposed Condition HydrolOogy .........cccceeeiiimnniiiiinniiiiiniiiiinieiienieneee. 9
5.1 Existing Condition HYArOIOZY .....uueiieiiiiiciiiieee ettt e e e e e e e e 9
5.2 Proposed Condition HYdrology ........ceee ittt e e e e e e 9
Section 5 Hydraulic DESIZN .....ccceeeuuuiiiiiiiiiiiriiiiiiiiiirrreeeisissirnessaaessssisssnersssssssssssssnensssssssssssssnessnnnes 11
5.1 Hydraulics DeSIigN Criteria.....cccuuiieeieeiieicciiiieeee e e e eecceree e e e e e e sertrre e e e e e e s eneeaeaeeeaeeeesnnneneens 11
5.2 STOIM Drain DESIEN ceieie e s s s e s s e s e s e s e s s e e s e s e s e s e s e s e s e s e s e e e e eeenenenas 11
SR O el o [ = T 1 [ T 1T = o SRR 12
Section 6 Drainage Analysis RESUItS SUMMAIY....cccciieiiiiiiieeiiieneienerenniereniereesereassernseesnssesnsssssnsessnsens 13
6.1 Hydrology RESUILS ....eeeieeiiei ettt e e e e e e e st e e e e s e e s e nrareaeeeeeeeeesnnnneeens 13
Appendix A — Ultimate condition hydrologY Map ....cccceieeeiieeiiieniiieieiteieteniereeereaserrnserensserenerenserensens 15
Appendix B — Ultimate condition hydrology results (AES) .........ccceeeriiemnierieennierriennierieenneerrennssersennseenes 16
Appendix C — Hydraulic (WSPGW) ReSUILS.........ccciiriiiimmmnniiciiriiereneneseisseneesnmnssssesssssessnsnssssssssssessnnnns 17
Appendix D — Storm Drain Plan and Profiles..........coueeeuciiiieciiiieeceiirieccsrceeesseennesseenseeseennssessennnnenes 18
Appendix E — Catch Basin SIZING.......ccuuuiiiiieuiiiiiiiiciiiiiiesieeacessreeneeseenssessesnssessennssessesnssessennssessennnnenes 19
Appendix F — Master Plan of DraiNage ......cc.cciiieeeieiiiimnieriiennierieensiesseenssessennssessesnssessesnssessennssesssnnssanes 20

TAIT JOB NO.ME03810 2




Commercial Core Parking Structure Area H&H Report
Dana Point, California by TAIT & Associates

SECTION 1 INTRODUCTION AND BACKGROUND

This Hydrology and Hydraulic Report (Report) serves as a basis of design for the proposed
drainage system for the Dana Point Harbor (DPH) Commercial Core Area (CCA) Phase 2
Improvements in Dana Point (City), County of Orange (County), California. This study was
prepared following the requirements set forth by the Orange County Hydrology Manual
(OCHM), dated 1986, and its 1996 Addendum and the Orange County Local Drainage Manual
(LDM), dated January 1996. Analysis of the existing drainage patterns and existing storm
drainage capacity and overall site analysis can be found in the Master Plan of Drainage under
Permit MB19-0039 and GRD19-0177, by TAIT & Associates, Inc. dated January 2020. Any plans
and specification in this report are not for construction purposes; the contractor shall refer to
final approved construction documents for plans and specifications.

DPH encompasses approximately 276.8 acres, owned by the County of Orange, and located in
the southern portion of the City of Dana Point. This Report analyzed the Phase 2B
Improvements which encompass an area of 6.9 acres which include proposed storm drain Line
C2 (See Section 6 for detailed description) which is a proposed storm drain main lateral that will
convey runoff from the project improvements to an existing 60-inch Reinforced Concrete Pipe
(RCP) Line C that is located within the site.

DPH is bordered by the Pacific Ocean to the south, Dana Point Headlands and Old Cove Marine
Preserve to the west, Doheny State Beach to the east and a variety of commercial, hotel,
residential and public park uses to the north. The Interstate-5 freeway is located approximately
two miles to the east and provides regional access to the Harbor. The City lies in the southwest
portion of Orange County, in the State of California and it is part of the larger Southern
California Region. It was incorporated on January 1%, 1989 and comprises of approximately 6.5
square miles. See Figure 1 Vicinity Map for project location.

The Dana Point Harbor Revitalization Plan has been in process since the late 1990’s. Currently,
the Revitalization Plan includes improvements to the Harbor’s boat slips, retail center, boater
facilities and parking, and storm water quality treatment. DPH is owned by the County of
Orange and it is currently under a 66-year operating and maintenance lease agreement with
the DPH Partners, LLC. and DPH Partners Drystack, LLC. which includes: Burnham Ward
Properties, R.D. Olson Development and Bellwether Financial Group. Burnham Ward Properties
will develop the Commercial Core Retail Area, R.D. Olson will develop the Hotel Area, and
Bellwether Financial Group will develop the Marina portion and the Dry Stack Lease Area. The
Phase 2B improvements are part of the CCA and are under Burnham Wards Properties
responsibility.
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Figure 2 DPH Study Area provides an overview of DPH and the CCA. The proposed
improvements consist of Phase 2B which will include the construction of the parking structure
and adjacent surface parking lots to the east and the south of the parking and improvements to
Golden Lantern Street. Future improvements will include twelve commercial buildings and

additional surface parking lots.

Figure 1 — Vicinity Map (Not To Scale)
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SECTION 2 PROJECT DESCRIPTION
This Hydraulic and Hydrology Analysis studies the proposed Phase 2B of the Commercial Core

Area (CCA) which is the first phase of construction development being completed by the DPH
Partners, LLC, specifically by Burhan Ward as part of the DPH Revitalization Plan. For the DPH
Revitalization Plan, the Environmental Impact Report (EIR) was approved in 2006, in November
18, 2014 the Coastal Development Plan was approved by the Coastal Commission and the City
of Dana Point, in May 29, 2019 the Substantial Conformance to the 2014 CDP. The
improvements for the CCA will be completed in separate phases as described in the CDP.

Phase 2B includes the construction of a 3-level Parking Structure a parking lot on the south and
the needed improvements for vehicular and pedestrian access which after detailed analysis the
design team determined best to complete the construction of Golden Lantern which was Phase
6 of the Substantial Conformance CDP. Thus Phase 2B includes the realignment of Golden
Lantern Street located west of the parking structure will ultimately serve new buildings along
the Harbor. The project stormwater runoff will sheet flow over the surface parking to catch
basins and storm drain lines that convey runoff to the existing 60-inch RCP storm drain Line C.
In the existing condition runoffs from a portion of this area sheet flow over the existing parking
lot and are collected by Outlet 1 as described in the MPD prepared by Tait & Associates and
Date January 2020. The drainage pattern change was made for two main reasons: the existing
18-inch RCP Line B located at the Drystack is under capacity, and to avoid drainage crossing the
leasing boundary. The MPD analysis of Line C (60-inch RCP) determined that this storm drain
has capacity for the increase in drainage area.

The MPD includes overall drainage analysis of the existing and ultimate proposed
improvements of both the Commercial Core Area and Dry Stack Lease Areas. The Master
Drainage Plan is processed under Orange County Public Works Rough Grading Permit
GRD19-0177.

The overall site plan with phasing limits for Phase 2 is included in Figure 2. Phase 2 consist of
Phase 2A for the rough grading for the parking structure area only and Phase 2B for the precise
grading permit for the parking structure, paved surface parking around the structure, and
realignment of Golden Lantern.
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Figure 2 — Commercial Core Overall Site Plan /Phasing Plan

Commercial Core Parking Structure Area
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SECTION 3 HYDROLOGY DESIGN AND CRITERIA

3.1 Hydrology Criteria

The existing and proposed condition hydrology calculations were prepared in conformance with
the Orange County Hydrology Manual (OCHM), dated 1986 and its Addendum No. 1, dated
1996.The hydrology analysis and small area hydrograph were prepared using the Advanced
Engineer Software (AES), a computer software approved by the Orange County Flood Control
District that follows the hydrology methodology and criteria from the OCHM. For this analysis
drainage area delineations were prepared following existing topography and proposed
contours for each analysis, flow paths, areas, and elevation were determined, as well as
hydrology characteristics such as soil group and land use. The rational method for the existing
and proposed conditions for the 10-year, 25-year and 100-year storm were prepared for the
Phase 2 Improvements. Per the OCHM, the Antecedent Moisture Content (AMC) is Il for the 10-
year and 25-year storm event, and Il for the 100-year storm event. Sections 4 and 5 provide
detailed descriptions for the Existing Condition and Proposed Condition Hydrology analyses.

The OCHM uses the rational method to calculate peak runoff discharge from a drainage area. It
utilizes the equation Q=CIA, where Q is discharge, | is intensity, and A is area. The RATSCX
module of AES was used to analyze and route runoff through each subarea using elevations,
slopes, flow lengths, soil group, land use and area inputs. The rational method analysis was
prepared using the high confidence rainfall values as determined by the OCHM. The AES results
provide peak discharge and time of concentration. The area being analyzed includes elevation
below mean sea level which result in negative numbers. Due to limitations of AES for modeling
purposes all elevations were raise by 1,000 to input into the models. Time of concentration and
peak flow rates for the 10- and 100-year storm events were obtained.

3.2 Soil Group and Land Use

The OCHM utilizes Hydrologic Soil Groups to develop the rational method calculations. Soils are
classified as Hydrologic Soil Groups A, B, C and D. The on-site consists of group D while the off-
site consists of groups A, B, C, and D.

The DPH Commercial Core land use types consist mainly of commercial areas. The off-site
drainage area to Storm Drain Line C includes the following classifications: commercial, 5-7
dwelling Units/acre, 8-10 dwelling Units/acre, 11+ dwelling Units/acre, apartments,
condominiums, and public park land use.

3.3 Regional Hydrology
The Dana Point Harbor lies within the bounds of the Dana Point Coastal Streams Watershed,
which includes a number of coastal drains that discharge to the Pacific Ocean through DPH.
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Stormwater runoff from the site, sheet flows to different inlets that connect to underground
storm drain lines that ultimately discharge to the Harbor through storm drain outlets located
within the concrete stone revetment below the seawall.

The CCA includes the existing storm drain main Line C which is a 60-inch Reinforced Concrete
Pipes (RCP) bisecting the CCA. Line C receives off-site runoffs from the City of Dana Point and
discharge through Outlet 3 as described in the MPD. It receives stormwater runoff from a large
off-site area consisting of residential and commercial developments within the City of Dana
Point and north of Dana Point Harbor Drive. The MPD provides more detail for these off-site
drainage areas. Stormwater runoff from the proposed project areas discharges directly to the
Ocean via several County maintained and engineered storm drain systems or as stormwater
runoff that sheet flows directly into the Ocean over the seawall.




SECTION 4 EXISTING AND PROPOSED CONDITION HYDROLOGY

The proposed condition hydrology analysis was prepared for Lateral Line C2 for the 10-year, 25-
year, and 100-year storm events. Per the MPD, the area tributary to Outlet 3 is increasing and
the area tributary to Outlet 1 is decreasing. This change results in adding approximately 5 acres
of drainage to storm drain Line C that is accounted for in Lateral Line C2. Appendix A provides
the Proposed Condition Hydrology Map, and Appendix B includes the AES Rational Method
Results for the 10-year, 25-year, and 100-year storm events.

5.1 Existing Condition Hydrology

The MPD analyzed the existing condition hydrology and drainage patterns for Outlets 1 and 3.
Outlet 1 is an existing 18-inch storm drain Line B located in the Dry Stack lease Area, and Outlet
3 is the existing 60-inch storm drain Line C located in the CCA. See Appendix F Section 4 of the
Master Drainage Plan has more information regarding the existing project drainage patterns.
The existing condition drainage will be altered due to the following:

o The existing 18-inch storm drain system in the Dry Stack Lease Area does not have
sufficient capacity (Outlet 1)

e The leasing boundary change associated with the Dry Stack Lease Area and Commercial
Core Retail Area.

5.2 Proposed Condition Hydrology

The proposed drainage for the Parking Structure Phase 2B area is designed for the ultimate
condition of construction which includes Golden Lantern Street, proposed 3-level parking
structure, paved parking area south of the parking structure and portions of buildings 6, 7 and
8. However, the boardwalk and the proposed buildings 6 to 8 will not be constructed as part of
this phase.

The proposed drainage was divided into four main drainage areas as described below:

e Areas(C2.1,C2.2,C2.4,C2.6,C2.10,C2.11
These areas consist of parking lot, drive aisles, and future roof drains. The drainage
areas are designed to flow to localized catch basin inlets and convey storm flow via
storm drain system. All areas to be directed to an underground Stormsafe Filter to
provide water quality treatment and contains an internal high flow bypass for higher
storm events.

e Areas C2.3and C2.5
These areas will consist of the 3"/upper level of the parking structure and skylights

TAIT JOB NO.ME03810 9
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openings of the parking structure. These areas will drain to localized inlets and trench
drains and will be conveyed through the parking structure plumbing system. Plumbing
system will connect directly to the proposed storm drain system and will be treated by
the underground Stormsafe Filter.

e Areas C2.8and C9
These areas will consist of Golden Lantern Street drainage. Golden Lantern will be
crowned at the median and adjacent sidewalk will slope towards the street. Street flows
will be picked up by a curb opening Modular Wetland System (MWS) on each side of the
street for water quality treatment. Catch basin inlets are added alongside the MWS for
overflow events.

e Areas C2.7
These areas will consist of the landscape areas alongside the north and west side of the
parking structure. These flows will be captured by 6-inch and 12-inch atrium drains that
convey back into stormdrain lateral C2 and will be treated by the underground
Stormsafe Filter.

TAIT JOB NO.ME03810 10
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SECTION 5 HYDRAULIC DESIGN

5.1 Hydraulics Design Criteria

The project storm drain facilities include the on-site storm drain system, catch basin inlets,
grated inlets to conform to the standards set forth in the Orange County Local Drainage Manual
(LDM), dated 1996. The main line storm drain system, Line C2, was designed using the Water
Surface Pressure Gradient (WSPGW), a software developed by the Los Angeles Flood Control
District and approved by the County of Orange was utilized to calculate the Hydraulic Grade
Line (HGL) for the proposed storm drain lines. WSPG uses the Bernoulli equation to calculate
the HGL for each storm drain line utilizing the flow and boundary condition. All other storm
drains sizes were designed using computer estimated pipe size model function within AES. The
catch basin inlets that will be utilized for flood control purposes were designed to fully capture
the 25-year storm events following the recommendation of the LDM. See Reference Plans in
Appendix D of this report for detailed information and the location of proposed drainage
facilities.

5.2 Storm Drain Design

As described in the MPD, the existing storm drain Outlet 3 was built under the seawall through
the concrete stone revetment. Thus, the existing storm drain system is controlled downstream
by the seawater elevation, which varies due to tidal influence. Seawater is expected to backflow
into the storm drain system and is considered in the hydraulic calculations. The downstream
surface water elevation is set to the Mean High Water (MHW) at 4.41-feet taken from the
NOAA Tides/Water Levels for La Jolla Monitoring Station per the MPD.

Storm Drain Line C2 was designed using the flows obtained from the hydrology rational method
analysis for the 10-year storm event. Line C2 will ultimately discharge to Line C but during the
temporary condition will connect to the existing catch basin as seen in the storm drain in
Appendix D. Water will pond inside manhole No. 2 until it reaches the invert of the existing
catch basin and discharge to the existing Line C.

The HGL throughout the pipe is below the finished surface, and above the storm drain top
throughout the entire system. This will cause the pipe to be under pressure in the higher storm
events. Line C2-A, C2-B, and C2-C are proposed 15-inch High Density Polyethylene Pipe (HDPE)
with water tight joints will be provided for the groundwater condition. Line C2 and Lateral C2-A
were sized using WSPG to keep the HGL at least 3-feet below the finished surface to prevent
backflow to the proposed Modular Wetland System (see WQMP for Water Quality Design
Futures Details). Results are provided on Appendix C of this report.

TAIT JOB NO.ME03810 11
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5.3 Catch Basin Design

The catch basin were designed using the AES HYDRAULIC ELEMENTS | module, approved by the
County of Orange. The catch basin design calculations are provided on Appendix E of this report
and Appendix D include the locations of the catch basin structures. Majority of the site consists
of Inlet Type | (Orange County Public Work (OCPW) Std. 1301) and Inlet Type Ill and IV were
selected for catch basins No. 3 and 9 due to site plan constraints. All catch basins are designed
to capture the ultimate condition 25-year storm event. All catch basins are located in a sump
condition. Overflows for the 100-year storm will sheetflow over the existing parking lot and the
seawall and into the harbor.

TAIT JOB NO.ME03810 12
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SECTION 6 DRAINAGE ANALYSIS RESULTS SUMMARY

This section summarizes the results for the hydrology and hydraulics analyses.

6.1 Hydrology Results

The Rational Method hydrology analysis was prepared for the 10-year, 25-year and 100-year
storm events for the proposed conditions. The site has been designed with the connection to
the existing Line C, which corresponds to Node 450 of the ultimate condition hydrology. The
results summary for the Line C2 Rational Method hydrology analysis are provided in Table 1
below. Although the area tributary to Line C2 has decreased from the MPD, the peak discharge
increased by 8.5% from the MPD which is in substantial conformance. This occurs due to the
increase of time of concentration with a more detailed model compared to the models used in
the MPD. No change in HGL occurred with the increase in stormwater flow.

Table 1: Proposed Detention Basin Summary

Stud Area 10-Year 25-Year 100-Year
v (AC) (CFS) (CFS) (CFS)
Phase 2B 6.9 20.22 24.19 31.19
MPD 7.6 18.63 - 28.85

The results summary for the Outlet 3 Rational Method hydrology analysis are provided in Table
2 below. Peak discharge from the Ultimate Condition decreases in comparison to the
calculations in the MPD designed. Future studies will include analysis of 100-year floodplain for
protection for all habitable structures. Further phases of construction will include ultimate
proposed hydrology and hydraulics analysis tributary to Outlet 3 and to Outlets 4 and 5 as

described in the MPD.

Table 2 —Outlet 3 Rational Method Summary

Analvsis Area 10-Year 100-Year
v (AC) (CFS) (CFS)
Existing Condition 252.7 356.50 575.64
Phase 28 (Interim) | . 367.04 592.54
Condition
Ultimate Condition 259.4 370.49 598.04
MPD 259.4 374.28 602.02

TAIT JOB NO.ME03810
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TECHNICAL APPENDIX
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APPENDIX A - ULTIMATE CONDITION HYDROLOGY MAP
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APPENDIX B - ULTIMATE CONDITION HYDROLOGY RESULTS (AES)
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* DANA POINT HARBOR COMMERCIAL CORE AREA - PHASE 2B *
* RATIONAL METHOD PROPOSED CONDITION HYDROLOGY ULTIMATE OUTLET 3 *
* 10-YEAR STORM EVENT EM *
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FILE NAME: C2P10R.DAT
TIME/DATE OF STUDY: 12:34 02/12/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

——*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE (INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II 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) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
2 10.0 1.0 0.001/0.001/0.005 0.08 0.10 0.0100 0.010 0.0080
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 = 6.0 (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
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FLOW PROCESS FROM NODE 210.00 TO NODE 212.00 Is CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 330.00

ELEVATION DATA: UPSTREAM(FEET) = 1015.71 DOWNSTREAM (FEET) = 1012.23

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.685

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.173

SUBAREA Tc AND LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL D 0.44 0.20 0.100 75 7.69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.25

TOTAL AREA (ACRES) = 0.44 PEAK FLOW RATE (CFS) = 1.25
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FLOW PROCESS FROM NODE 212.00 TO NODE 218.00 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) = 1008.55 DOWNSTREAM(FEET) = 1007.52
FLOW LENGTH (FEET) 108.90 MANNING'S N = 0.
DEPTH OF FLOW IN 9.0 INCH PIPE IS 5.8 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 4.11
ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.25
PIPE TRAVEL TIME (MIN.) = 0.44 Tc(MIN.) = 8.13
LONGEST FLOWPATH FROM NODE 210.00 TO NODE 218.00 = 438.90 FEET.
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FLOW PROCESS FROM NODE 218.00 TO NODE 218.00 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.) = 8.13

RAINFALL INTENSITY (INCH/HR) = 3.07

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.44

TOTAL STREAM AREA (ACRES) = 0.44

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.25
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FLOW PROCESS FROM NODE 214.00 TO NODE 216.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 101.79

ELEVATION DATA: UPSTREAM(FEET) = 1013.10 DOWNSTREAM(FEET) = 1011.84

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.000

* 10 YEAR RAINFALL INTENSITY (INCH/HR) 4.060

SUBAREA Tc AND LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL D 0.11 0.20 0.100 75 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.

TOTAL AREA (ACRES) = 0.11 PEAK FLOW RATE (CFS) = 0.40
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FLOW PROCESS FROM NODE 216.00 TO NODE 218.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1008.34 DOWNSTREAM(FEET) = 1007.52
FLOW LENGTH (FEET) = 7.89 MANNING'S N = 0.012

DEPTH OF FLOW IN 6.0 INCH PIPE IS 1.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.51

ESTIMATED PIPE DIAMETER (INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.40

PIPE TRAVEL TIME (MIN.) = 0.02 Tc(MIN.) = 5.02

LONGEST FLOWPATH FROM NODE 214.00 TO NODE 218.00 = 109.68 FEET.
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FLOW PROCESS FROM NODE 218.00 TO NODE 218.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 5.02

RAINFALL INTENSITY (INCH/HR) 4.05

AREA-AVERAGED Fm(INCH/HR) = 0.02
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AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.11
TOTAL STREAM AREA (ACRES) = 0.11
PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.40
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.25 8.13 3.073 0.20( 0.02) 0.10 0.4 210.00
2 0.40 5.02 4.051 0.20( 0.02) 0.10 0.1 214.00

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 1.42 5.02 4.051 0.20( 0.02) 0.10 0.4 214.00
2 1.55 8.13 3.073 0.20( 0.02) 0.10 0.6 210.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 1.55 Tc (MIN.) = 8.13
EFFECTIVE AREA (ACRES) = 0.55 AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.6
LONGEST FLOWPATH FROM NODE 210.00 TO NODE 218.00 = 438.90 FEET.
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FLOW PROCESS FROM NODE 218.00 TO NODE 224.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1007.52 DOWNSTREAM(FEET) = 1005.34
FLOW LENGTH (FEET) = 128.74 MANNING'S N = 0.012

DEPTH OF FLOW IN 9.0 INCH PIPE IS 5.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.41

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.55

PIPE TRAVEL TIME (MIN.) = 0.40 Tc(MIN.) = 8.52

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 224.00 = 567.64 FEET.
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FLOW PROCESS FROM NODE 224.00 TO NODE 224.00 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.) 8.52

RAINFALL INTENSITY (INCH/HR) = 2.99
AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.55
TOTAL STREAM AREA (ACRES) = 0.55

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.55
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FLOW PROCESS FROM NODE 220.00 TO NODE 222.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 101.36

ELEVATION DATA: UPSTREAM(FEET) = 1013.32 DOWNSTREAM(FEET) = 1011.56

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.000

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 4.060

SUBAREA Tc AND LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp P scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
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COMMERCIAL D 0.24 0.20 0.100 75 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 0.
TOTAL AREA (ACRES) = 0.24 PEAK FLOW RATE (CFS) = 0.87
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FLOW PROCESS FROM NODE 222.00 TO NODE 224.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1008.06 DOWNSTREAM(FEET) = 1005.34
FLOW LENGTH (FEET) = 13.31 MANNING'S N = 0.012

DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 11.95

ESTIMATED PIPE DIAMETER (INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.87

PIPE TRAVEL TIME (MIN.) = 0.02 Tc(MIN.) = 5.02

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 224.00 = 114.67 FEET.
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FLOW PROCESS FROM NODE 224.00 TO NODE 224.00 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.) =

RAINFALL INTENSITY (INCH/HR) = 4.05
AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.24
TOTAL STREAM AREA (ACRES) = 0.24

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.87

** CONFLUENCE DATA **

STREAM o Tc  Intensity Fp(Fm) Ap Re HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.42 5.42 3.876 0.20( 0.02) 0.10 .4 214.00
1 1.55 8.52 2.990 0.20( 0.02) 0.10 0.6 210.00
2 0.87 5.02 4.051 0.20( 0.02) 0.10 0.2 220.00

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 2.24 5.02 4.051 0.20( 0.02) 0.10 0.6 220.00
2 2.25 5.42 3.876 0.20( 0.02) 0.10 0.6 214.00
3 2.19 8.52 2.990 0.20( 0.02) 0.10 8 210.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 2.25 Tc (MIN.) = 5.42
EFFECTIVE AREA (ACRES) = 0.62 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.8
LONGEST FLOWPATH FROM NODE 210.00 TO NODE 224.00 = 567.64 FEET.
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FLOW PROCESS FROM NODE 224.00 TO NODE 224.00 Is CODE = 81

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

MAINLINE Tc (MIN.) = 5.42
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.876
SUBAREA LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap SCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.27 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.20

Page 4



C2P10R

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 1.27 SUBAREA RUNOFF (CFS) = 4.41
EFFECTIVE AREA (ACRES) = 1.89 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 2.1 PEAK FLOW RATE (CFS) = 6.56
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 6.76 5.02 4.051 0.20( 0.02) 0.10 1.9 220.00
2 6.56 5.42 3.876 0.20( 0.02) 0.10 1.9 214.00
3 5.51 8.52 2.990 0.20( 0.02) 0.10 2.1 210.00
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE (CFS) = 6.76 Tc(MIN.) = 5.02
AREA-AVERAGED Fm(INCH/HR) = 0.02 AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.10 EFFECTIVE AREA (ACRES) = 1.86
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FLOW PROCESS FROM NODE 224.00 TO NODE 224.00 IS CODE = 81

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

MAINLINE Tc (MIN.) = 5.02
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 4.051
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs

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

COMMERCIAL D 0.08 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.08 SUBAREA RUNOFF (CFS) = 0.29
EFFECTIVE AREA (ACRES) = 1. AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 2.1 PEAK FLOW RATE (CFS) 7.05
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FLOW PROCESS FROM NODE 224.00 TO NODE 280.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1005.34 DOWNSTREAM(FEET) = 1003.27
FLOW LENGTH (FEET) = 118.08 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 10.8 INCHES

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

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.05

PIPE TRAVEL TIME (MIN.) 0.26 Tc (MIN.) = 5.28

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 280.00 = 685.72 FEET.
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FLOW PROCESS FROM NODE 280.00 TO NODE 280.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 234.00 TO NODE 236.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 93.75
ELEVATION DATA: UPSTREAM (FEET) = 1018.67 DOWNSTREAM(FEET) = 1017.07
Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.000
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 4.060
SUBAREA Tc AND LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCS sSOIL AREA Fp Ap SCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.05 0.20 0.100 75 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
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SUBAREA RUNOFF (CFS) = 0.18
TOTAL AREA (ACRES) = 0.05 PEAK FLOW RATE (CFS) = 0.18
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FLOW PROCESS FROM NODE 236.00 TO NODE 238.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1017.07 DOWNSTREAM(FEET) = 1015.60
FLOW LENGTH (FEET) = 158.87 MANNING'S N = 0.012

DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 2.51

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

PIPE TRAVEL TIME (MIN.) = 1.06 Tc(MIN.) = 6.06

LONGEST FLOWPATH FROM NODE 234.00 TO NODE 238.00 = 252.62 FEET.
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FLOW PROCESS FROM NODE 238.00 TO NODE 238.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 6.06

RAINFALL INTENSITY (INCH/HR) = 3.64

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.05

TOTAL STREAM AREA (ACRES) = 0.05

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.18
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FLOW PROCESS FROM NODE 230.00 TO NODE 232.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 71.78
ELEVATION DATA: UPSTREAM(FEET) = 1031.43 DOWNSTREAM(FEET) = 1028.23

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000

* 10 YEAR RAINFALL INTENSITY (INCH/HR) 4.060
SUBAREA Tc AND LOSS RATE DATA (AMC II):
DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs Tc

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

COMMERCIAL D 0.09 0.20 0.100 75 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.

TOTAL AREA (ACRES) = 0.09 PEAK FLOW RATE (CFS) 0.33
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FLOW PROCESS FROM NODE 232.00 TO NODE 238.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 1026.09 DOWNSTREAM(FEET) = 1015.60
FLOW LENGTH (FEET) = 202.97 MANNING'S N = 0.012

DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.54

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

PIPE TRAVEL TIME (MIN.) = 0.61 Tc (MIN.) = 5.61

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 238.00 = 274.75 FEET.
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FLOW PROCESS FROM NODE 238.00 TO NODE 238.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 5.61

RAINFALL INTENSITY (INCH/HR) = 3.80

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.09

TOTAL STREAM AREA (ACRES) = 0.09

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.33

** CONFLUENCE DATA **

STREAM o Tc  Intensity Fp(Fm) Ap Re HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 0.18 6.06 3.638 0.20( 0.02) 0.10 0.1 234.00
2 0.33 5.61 3.800 0.20( 0.02) 0.10 0.1 230.00

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 0.50 5.61 3.800 0.20( 0.02) 0.10 0.1 230.00
2 0.49 6.06 3.638 0.20( 0.02) 0.10 0.1 234.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 0.50 Tc(MIN.) = 5.61
EFFECTIVE AREA (ACRES) = 0.14 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.1
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 238.00 = 274.75 FEET.

I T

FLOW PROCESS FROM NODE 238.00 TO NODE 238.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 5.61

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.800

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCs sOIL AREA Fp A sCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.07 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 0.07 SUBAREA RUNOFF (CFS) = 0.24

EFFECTIVE AREA (ACRES) = 0.21 AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 0.2 PEAK FLOW RATE (CFS) = 0.70

ko kK ko kK ko kK kR ko kR ko kR ko ko ko ko ko kR ok kK kK kK ko kK kK ko kK kK kK kK ok

FLOW PROCESS FROM NODE 238.00 TO NODE 240.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1015.60 DOWNSTREAM(FEET) = 1012.78
FLOW LENGTH (FEET) = 160.89 MANNING'S N = 0.012

DEPTH OF FLOW IN 6.0 INCH PIPE IS 4.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.42

ESTIMATED PIPE DIAMETER (INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.70

PIPE TRAVEL TIME (MIN.) = 0.61 Tc(MIN.) = 6.22

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 240.00 = 435.64 FEET.

I I T

FLOW PROCESS FROM NODE 240.00 TO NODE 240.00 Is CODE = 81

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

MAINLINE Tc(MIN.) = 6.22
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* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.583
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCs SOIL AREA Fp Ap sCs

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

COMMERCIAL D 0.07 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.07 SUBAREA RUNOFF (CFS) = 0.22
EFFECTIVE AREA (ACRES) = 0.28 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.3 PEAK FLOW RATE (CFS) = 0.89

ko ko ko ok ko ko ko ko ko ko ko ko ko ko ko ko ok ko ko ok ko ko ok ko ko ok ko ko ok ko ok

FLOW PROCESS FROM NODE 240.00 TO NODE 242.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1012.78 DOWNSTREAM(FEET) = 1008.53

FLOW LENGTH (FEET) = 245.35 MANNING'S N = 0.012

DEPTH OF FLOW IN 9.0 INCH PIPE IS 3.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.76

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

PIPE-FLOW(CFS) = 0.89

PIPE TRAVEL TIME (MIN.) = 0.86 Tc(MIN.) = 7.08

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 242.00 = 680.99 FEET.
I ™

FLOW PROCESS FROM NODE 242.00 TO NODE 242.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 7.08

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.327
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCs SOIL AREA Fp Ap sCs

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

COMMERCIAL D 0.06 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.06 SUBAREA RUNOFF (CFS) = 0.18
EFFECTIVE AREA (ACRES) = 0. AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.3 PEAK FLOW RATE (CFS) = 1.00

ek ko ko ko ko ko kK ok ko ko ko ko ko ko ko ko ko ko ko ko ko ok ko ko ko ko ok ko

FLOW PROCESS FROM NODE 242.00 TO NODE 268.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

ok ok kK kK kK ko ko ko ko ko ko ko ko ko ko ko ko ko kR ok

FLOW PROCESS FROM NODE 250.00 TO NODE 252.00 Is CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 329.13
ELEVATION DATA: UPSTREAM(FEET) = 1029.13 DOWNSTREAM(FEET) = 1019.96

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.322

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.549

SUBAREA Tc AND LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL D 0.27 0.20 0.100 75 6.32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.

TOTAL AREA (ACRES) = 0.27 PEAK FLOW RATE (CFS) = 0.86

KRR KRRk A Rk Rk R Ak KAk KA KRR Ak A kA kR AR Ak Rk Kk Rk Ak Ak R KK A kKK Ak A
FLOW PROCESS FROM NODE 252.00 TO NODE 254.00 IS CODE = 61
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>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION (FEET) = 1019.96 DOWNSTREAM ELEVATION (FEET) = 1012.78
STREET LENGTH (FEET) = 177.72 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 38.00
DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 33.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.15
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.22
HALFSTREET FLOOD WIDTH (FEET) = 4.75
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.35
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.74
STREET FLOW TRAVEL TIME (MIN.) = 0.88 Tc (MIN.) = 7.21
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.292
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.20 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.20 SUBAREA RUNOFF (CFS) = 0.59
EFFECTIVE AREA (ACRES) = 0.47 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.5 PEAK FLOW RATE (CFS) = 1.38

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.23 HALFSTREET FLOOD WIDTH(FEET) = 5.35
FLOW VELOCITY (FEET/SEC.) = 3.45 DEPTH*VELOCITY (FT*FT/SEC.) = 0.80
LONGEST FLOWPATH FROM NODE 250.00 TO NODE 254.00 = 506.85 FEET.

I ™

FLOW PROCESS FROM NODE 254.00 TO NODE 266.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1008.89 DOWNSTREAM(FEET) = 1007.53
FLOW LENGTH (FEET) = 82.44 MANNING'S N = 0.012

DEPTH OF FLOW IN 9.0 INCH PIPE IS 5.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) 5.2

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.38

PIPE TRAVEL TIME (MIN.) = 0.26 Tc (MIN.) = 7.47

LONGEST FLOWPATH FROM NODE 250.00 TO NODE 266.00 = 589.29 FEET.

ko kK ok kK ok kK ok kK ok ko ko ko ko ko ok ko ok ko ok ok ko ok ko ok ko ok ko ok Kk

FLOW PROCESS FROM NODE 266.00 TO NODE 266.00 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.) = 7.47

RAINFALL INTENSITY (INCH/HR) = 3.23

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.47

TOTAL STREAM AREA (ACRES) = 0.47

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.38

KRR KRR ARk ARk KAk KAk KAk KRR AR Ak ARk R kKA KAk Rk Rk Ak Ak & kKKK Ak R kA
FLOW PROCESS FROM NODE 260.00 TO NODE 262.00 IS CODE = 21
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>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 1029.17 DOWNSTREAM(FEET) = 1018.95

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.196

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.590

SUBAREA Tc AND LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs Tc

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

COMMERCIAL D 0.37 0.20 0.100 75 6.20

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.

TOTAL AREA (ACRES) = 0.37 PEAK FLOW RATE (CFS) = 1.19

Kk kK kKR KRR K R KKK KKK KKK KKK KRR KRR KRR KRR KRk R Rk KRk KRk KRRk

FLOW PROCESS FROM NODE 262.00 TO NODE 264.00 IS CODE = 61

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

UPSTREAM ELEVATION (FEET) = 1018.95 DOWNSTREAM ELEVATION (FEET) = 1012.54
STREET LENGTH (FEET) = 166.22 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 38.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 33.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.019
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.50
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.24
HALFSTREET FLOOD WIDTH(FEET) = 5.68
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.44
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.82
STREET FLOW TRAVEL TIME (MIN.) = 0.80 Tc (MIN.) = 7.00
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.347
SUBAREA LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.21 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.21 SUBAREA RUNOFF (CFS) = 0.63
EFFECTIVE AREA (ACRES) = 0.58 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.6 PEAK FLOW RATE (CFS) = 1.74

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.25 HALFSTREET FLOOD WIDTH(FEET) = 6.19

FLOW VELOCITY (FEET/SEC.) = 3.51 DEPTH*VELOCITY (FT*FT/SEC.) = 0.87
LONGEST FLOWPATH FROM NODE 260.00 TO NODE 264.00 = 496.22 FEET.

ek kK ok kK ok ok ko ko ko ko ko ko ko ko ko ko ko ko kK o kK kK

FLOW PROCESS FROM NODE 264.00 TO NODE 266.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1008.32 DOWNSTREAM(FEET) = 1007.53
FLOW LENGTH (FEET) = 12.06 MANNING'S N 0.

DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.31

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.74
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PIPE TRAVEL TIME (MIN.) = 0.02 Tc (MIN.) = 7.02
LONGEST FLOWPATH FROM NODE 260.00 TO NODE 266.00 = 508.28 FEET.

ko kK kR ko kR ko kK Rk kK ok ko kR ko kKR ko kR ok kR ok kKR kK kR kK kR kK kKR kK kKR kK kK ok

FLOW PROCESS FROM NODE 266.00 TO NODE 266.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.02

RAINFALL INTENSITY (INCH/HR) = 3.34

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.58

TOTAL STREAM AREA (ACRES) = 0.58

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.74

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.38 7.47 3.226 0.20( 0.02) 0.10 0.5 250.00
2 1.74 7.02 3.342 0.20( 0.02) 0.10 0.6 260.00

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 3.09 7.02 3.342 0.20( 0.02) 0.10 1.0 260.00
2 3.06 7.47 3.226 0.20( 0.02) 0.10 1.0 250.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 3.09 Tc (MIN.) 7.02

EFFECTIVE AREA (ACRES) = 1.02 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.0

LONGEST FLOWPATH FROM NODE 250.00 TO NODE 266.00 = 589.29 FEET.

ko kK ko kK kR ko ko ko ko ko ko ko ko ok ko ko ko ko ko kK kK ko ko kK kK kK kK kK kK ok

FLOW PROCESS FROM NODE 266.00 TO NODE 268.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1007.53 DOWNSTREAM(FEET) = 1007.23
FLOW LENGTH (FEET) = 18.67 MANNING'S N = 0.012

DEPTH OF FLOW IN 12.0 INCH PIPE IS 7.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.32

ESTIMATED PIPE DIAMETER (INCH) 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.09

PIPE TRAVEL TIME (MIN.) = 0.05 Tc(MIN.) = 7.07

LONGEST FLOWPATH FROM NODE 250.00 TO NODE 268.00 = 607.96 FEET.

ek kK kK kK kK kK kK kK kK kK Kk

FLOW PROCESS FROM NODE 268.00 TO NODE 268.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

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

1 3.09 7.07 3.328 0.20( 0.02) 0.10 1.0 260.00

2 3.06 7.52 3.214 0.20( 0.02) 0.10 1.0 250.00
LONGEST FLOWPATH FROM NODE 250.00 TO NODE 268.00 = 607.96 FEET.
** MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 1.00 7.08 3.327 0.20( 0.02) 0.10 0.3 230.00
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2 0.98 7.53 3.210 0.20( 0.02) 0.10 0.3 234.00
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 268.00 = 680.99 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 4.09 7.07 3.328 0.20( 0.02) 0.10 1.4 260.00
2 4.09 7.08 3.327 0.20( 0.02) 0.10 1.4 230.00
3 4.04 7.52 3.214 0.20( 0.02) 0.10 1.4 250.00
4 4.03 7.53 3.210 0.20( 0.02) 0.10 1.4 234.00
TOTAL AREA (ACRES) = 1.4
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 4.09 Tc(MIN.) = 7.077
EFFECTIVE AREA (ACRES) = 1.36 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.4
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 268.00 = 680.99 FEET.

Kk kK kKR KRR K R KKK KKK KKK KKK KRR KRR KRR KRR KRk R Rk KRk KRk KRRk

FLOW PROCESS FROM NODE 268.00 TO NODE 268.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<

ok kK ok kK kKR Kk Kk Kk Kk kK kKR Kk Kk Kk Kk Kk Kk Rk Kk Kk Kk kK kKR Rk Kk Rk Kk Rk Kk Rk Kk

FLOW PROCESS FROM NODE 268.00 TO NODE 270.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1007.23 DOWNSTREAM(FEET) = 1006.06
FLOW LENGTH (FEET) = 68.50 MANNING'S N = 0.012

DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.85

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.09

PIPE TRAVEL TIME (MIN.) = 0.17 Tc(MIN.) = 7.24

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 270.00 = 749.49 FEET.

ek ok ok ok ok o kK ko ko ko ko ko ko ko ko ko ko ko kK ok ko kK

FLOW PROCESS FROM NODE 270.00 TO NODE 270.00 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.) = 7.24

RAINFALL INTENSITY (INCH/HR) = 3.28

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.36

TOTAL STREAM AREA (ACRES) = 1.39

PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.09

ko ko ko ko ko ko ko ko ko ko ko ko ko ko ko ok ko ko ok ko ko ok ko ko ko ko ok ko ko ok ko ko

FLOW PROCESS FROM NODE 226.00 TO NODE 228.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 148.80
ELEVATION DATA: UPSTREAM (FEET) = 1013.03 DOWNSTREAM(FEET) = 1011.48

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.602

* 10 YEAR RAINFALL INTENSITY (INCH/HR) 3.803
SUBAREA Tc AND LOSS RATE DATA (AMC 1II):
DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap SCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.31 0.20 0.100 75 5.60
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
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SUBAREA RUNOFF (CFS) = 1.06
TOTAL AREA (ACRES) = 0.31 PEAK FLOW RATE (CFS) = 1.06

ko kK kR ko kR ko kK Rk kK ok ko kR ko kKR ko kR ok kR ok kKR kK kR kK kR kK kKR kK kKR kK kK ok

FLOW PROCESS FROM NODE 228.00 TO NODE 270.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1008.05 DOWNSTREAM(FEET) = 1006.06

FLOW LENGTH (FEET) = 15.33  MANNING'S N = 0.012

DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.0 INCHES

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

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

PIPE-FLOW (CFS) = 1.06

PIPE TRAVEL TIME (MIN.) = 0.02 Tc(MIN.) = 5.63

LONGEST FLOWPATH FROM NODE 226.00 TO NODE 270.00 = 164.13 FEET.
KR XK KRR R KK KRR KKK KK R KX R R XXX KRR KKK KR KK KRR KKK

FLOW PROCESS FROM NODE 270.00 TO NODE 270.00 IS CODE = 1

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

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

TIME OF CONCENTRATION (MIN.) = 5.63

RAINFALL INTENSITY (INCH/HR) = 3.79
AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.31
TOTAL STREAM AREA (ACRES) = 0.31

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.06

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 4.09 7.24 3.284 0.20( 0.02) 0.10 1.4 260.00
1 4.09 7.24 3.283 0.20( 0.02) 0.10 1.4 230.00
1 4.04 7.68 3.173 0.20( 0.02) 0.10 1.4 250.00
1 4.03 7.70 3.170 0.20( 0.02) 0.10 1.4 234.00
2 1.06 5.63 3.794 0.20( 0.02) 0.10 0.3 226.00

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 4.73 5.63 3.794 0.20( 0.02) 0.10 1.4 226.00
2 5.00 7.24 3.284 0.20( 0.02) 0.10 1.7 260.00
3 5.00 7.24 3.283 0.20( 0.02) 0.10 1.7 230.00
4 4.92 7.68 3.173 0.20( 0.02) 0.10 1.7 250.00
5 4.91 7.70 3.170 0.20( 0.02) 0.10 1.7 234.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 5.00 Tc(MIN.) = 7.24

EFFECTIVE AREA (ACRES) = 1.67 AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.7

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 270.00 = 749.49 FEET.

I I ™
FLOW PROCESS FROM NODE 270.00 TO NODE 270.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 7.24
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.284
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.27 0.20 0.100 75
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SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 1.27 SUBAREA RUNOFF (CFS) = 3.73
EFFECTIVE AREA (ACRES) = 2.94 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 3.0 PEAK FLOW RATE (CFS) = 8.63
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 8.95 5.63 3.794 0.20( 0.02) 0.10 2.6 226.00
2 8.63 7.24 3.284 0.20( 0.02) 0.10 2.9 260.00
3 8.63 7.24 3.283 0.20( 0.02) 0.10 2.9 230.00
4 8.43 7.68 3.173 0.20( 0.02) 0.10 3.0 250.00
5 . .70 3.170 0.20( 0.02) 0.10 3.0 234.00
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE (CFS) = 8.95 Tc(MIN.) = 5.63
AREA-AVERAGED Fm(INCH/HR) = 0.02 AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.10 EFFECTIVE AREA (ACRES) = 2

ko kK ko ko ko Kk Rk ko ko ko ko ko ko ko ko ok ko ko ok ko ko ok ko ko ok ko ko ok ko ko ok ko

FLOW PROCESS FROM NODE 270.00 TO NODE 280.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1006.06 DOWNSTREAM(FEET) = 1003.27

FLOW LENGTH (FEET) = 65.65 MANNING'S N = 0.012

DEPTH OF FLOW IN 15.0 INCH PIPE IS 8.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 11.89

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

PIPE-FLOW(CFS) = 8.95

PIPE TRAVEL TIME (MIN.) = 0.09 Tc(MIN.) = 5.72

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 280.00 = 815.14 FEET.
I T P

FLOW PROCESS FROM NODE 280.00 TO NODE 280.00 IS CODE = 11

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

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 8.95 5.72 3.759 0.20( 0.02) 0.10 2.6 226.00
2 8.63 7.33 3.260 0.20( 0.02) 0.10 2.9 260.00
3 8.63 7.34 3.259 0.20( 0.02) 0.10 2.9 230.00
4 8.43 7.78 3.152 0.20( 0.02) 0.10 3.0 250.00
5 8.42 7.79 3.148 0.20( 0.02) 0.10 3.0 234.00
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 280.00 = 815.14 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 7.05 5.28 3.934 0.20( 0.02) 0.10 1.9 220.00
2 6.84 5.69 3.771 0.20( 0.02) 0.10 2.0 214.00
3 5.72 8.80 2.937 0.20( 0.02) 0.10 2.1 210.00
LONGEST FLOWPATH FROM NODE 210.00 TO NODE 280.00 = 685.72 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 15.71 5.28 3.934 0.20( 0.02) 0.10 4.4 220.00
2 15.77 5.69 3.771 0.20( 0.02) 0.10 4.6 214.00
3 15.78 5.72 3.759 0.20( 0.02) 0.10 4.6 226.00
4 14.88 7.33 3.260 0.20( 0.02) 0.10 5.0 260.00
5 14.88 7.34 3.259 0.20( 0.02) 0.10 5.0 230.00
6 14.52 7.78 3.152 0.20( 0.02) 0.10 5.1 250.00
7 14.50 7.79 3.148 0.20( 0.02) 0.10 5.1 234.00
8 13.57 8.80 2.937 0.20( 0.02) 0.10 5.1 210.00
TOTAL AREA (ACRES) = 5.1

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 15.78 Tc(MIN.) = 5.718
Page 14



C2P10R

EFFECTIVE AREA (ACRES) = 4. AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 5.1

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 280.00 = 815.14 FEET.

I ™

FLOW PROCESS FROM NODE 280.00 TO NODE 280.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

Kk kR kR kKR A kKR Ak KRk kKR A kKR Kk Kk kK kKRR kKR Rk Kk kK kKRR Kk Kk kK kR R Kk Ak kKR Kk k

FLOW PROCESS FROM NODE 280.00 TO NODE 320.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 1003.27 DOWNSTREAM(FEET) = 1002.78
FLOW LENGTH (FEET) = 82.62 MANNING'S N = 0.

DEPTH OF FLOW IN 36.0 INCH PIPE IS 14.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.15

GIVEN PIPE DIAMETER (INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.78

PIPE TRAVEL TIME (MIN.) = 0.22 Tc (MIN.) = 5.94

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 320.00 = 897.76 FEET.

ek kK kK kK ok kK ok kK ok kK ok ko ko ko ko ko ko ko kK o ko ko kK o kK o

FLOW PROCESS FROM NODE 320.00 TO NODE 320.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

I T

FLOW PROCESS FROM NODE 290.00 TO NODE 292.00 Is CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 119.58
ELEVATION DATA: UPSTREAM(FEET) = 1013.25 DOWNSTREAM(FEET) = 1010.80

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.000

* 10 YEAR RAINFALL INTENSITY (INCH/HR) 4.060

SUBAREA Tc AND LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap SCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL D 0.26 0.20 0.100 75 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.

TOTAL AREA (ACRES) = 0.26 PEAK FLOW RATE (CFS) = 0.95

ek ko kK ko ko kR ko kR ko kR ok kR ko kR ko kK ok ko kR kK kK kK ko ko kK kK kK kK kK kK kK ok

FLOW PROCESS FROM NODE 292.00 TO NODE 304.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1007.32 DOWNSTREAM(FEET) = 1006.15
FLOW LENGTH (FEET) = 123.76 MANNING'S N = 0.012

DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.87

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.95

PIPE TRAVEL TIME (MIN.) = 0.53 Tc(MIN.) = 5.53

LONGEST FLOWPATH FROM NODE 290.00 TO NODE 304.00 = 243.34 FEET.

I T

FLOW PROCESS FROM NODE 304.00 TO NODE 304.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 5.53
RAINFALL INTENSITY (INCH/HR) = 3.83
AREA-AVERAGED Fm (INCH/HR) 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.26
TOTAL STREAM AREA (ACRES) = 0.26
PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.95

T

FLOW PROCESS FROM NODE 300.00 TO NODE 302.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 189.94
ELEVATION DATA: UPSTREAM(FEET) = 1012.80 DOWNSTREAM(FEET) = 1011.09

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.360

* 10 YEAR RAINFALL INTENSITY (INCH/HR) 3.537
SUBAREA Tc AND LOSS RATE DATA (AMC 1II):
DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap SCs Tc

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

COMMERCIAL D 0.68 0.20 0.100 75 6.36

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 2.

TOTAL AREA (ACRES) = 0.68 PEAK FLOW RATE (CFS) = 2.15

ko kK ok kK kK ok Rk ko ko ko ko ko ko ko ko ko ko ko ko ok ko ko ko ko ok ko ok ko ok

FLOW PROCESS FROM NODE 302.00 TO NODE 304.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1007.59 DOWNSTREAM(FEET) = 1006.15
FLOW LENGTH (FEET) = 14.78 MANNING'S N = 0.012
DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) 11.38

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.15

PIPE TRAVEL TIME (MIN.) = 0.02 Tc(MIN.) = 6.38

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 304.00 = 204.72 FEET.

I

FLOW PROCESS FROM NODE 304.00 TO NODE 304.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 6.38

RAINFALL INTENSITY (INCH/HR) =  3.53

AREA-AVERAGED Fm (INCH/HR) 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.68

TOTAL STREAM AREA (ACRES) = 0.68

PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.15

** CONFLUENCE DATA **

STREAM o Tc  Intensity Fp(Fm) Ap Re HEADWATER

NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 0.95 5.53 3.831 0.20( 0.02) 0.10 0.3 290.00
2 2.15 6.38 3.530 0.20( 0.02) 0.10 0.7 300.00

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
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NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 2.97 5.53 3.831 0.20( 0.02) 0.10 0.8 290.00
2 3.02 6.38 3.530 0.20( 0.02) 0.10 0.9 300.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 3.02 Tc(MIN.) = 6.38

EFFECTIVE AREA (ACRES) = 0.94 AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 0.9

LONGEST FLOWPATH FROM NODE 290.00 TO NODE 304.00 = 243.34 FEET.

Kk kR kR kKR A kKR Ak KRk kKR A kKR Kk Kk kK kKRR kKR Rk Kk kK kKRR Kk Kk kK kR R Kk Ak kKR Kk k

FLOW PROCESS FROM NODE 304.00 TO NODE 320.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1006.15 DOWNSTREAM(FEET) = 1002.78
FLOW LENGTH (FEET) = 147.22 MANNING'S N = 0.

DEPTH OF FLOW IN 12.0 INCH PIPE IS 6.3 INCHES

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

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.02

PIPE TRAVEL TIME (MIN.) = 0.34 Tc (MIN.) = 6.72

LONGEST FLOWPATH FROM NODE 290.00 TO NODE 320.00 = 390.56 FEET.

ek kK kK kK ok kK ok kK ok kK ok ko ko ko ko ko ko ko kK o ko ko kK o kK o

FLOW PROCESS FROM NODE 320.00 TO NODE 320.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 6.72

RAINFALL INTENSITY (INCH/HR) = 3.43

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.94

TOTAL STREAM AREA (ACRES) = 0.94

PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.02

ek ko kK ko kK ko ko ko ko ko ko ko ko ko ko ko ko ko kK kK ko kK ko ko kK ko ok kK kK kK ok

FLOW PROCESS FROM NODE 310.00 TO NODE 312.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 132.30

ELEVATION DATA: UPSTREAM (FEET) = 1012.90 DOWNSTREAM (FEET) = 1011.17

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.107

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 4.010

SUBAREA Tc AND LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA F Ap sCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL D 0.41 0.20 0.100 75 5.11

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.47

TOTAL AREA (ACRES) = 0.41 PEAK FLOW RATE (CFS) = 1.47

I ™

FLOW PROCESS FROM NODE 312.00 TO NODE 320.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1007.81 DOWNSTREAM(FEET) = 1003.78
FLOW LENGTH (FEET) = 62.53 MANNING'S N = 0.012
DEPTH OF FLOW IN 9.0 INCH PIPE IS 3.6 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 8.84
ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
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PIPE-FLOW(CFS) = 1.47
PIPE TRAVEL TIME (MIN.) = 0.12 Tc (MIN.) = 5.23
LONGEST FLOWPATH FROM NODE 310.00 TO NODE 320.00 = 194.83 FEET.

ok ok ok ok ko ko ko ko ko ko ko ko ko ko ko kK ok ko kK

FLOW PROCESS FROM NODE 320.00 TO NODE 320.00 IS CODE = 1

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

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

TIME OF CONCENTRATION (MIN.) = 5.23

RAINFALL INTENSITY (INCH/HR) = 3.96
AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.41
TOTAL STREAM AREA (ACRES) = 0.41

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.47

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.97 5.88 3.701 0.20( 0.02) 0.10 0.8 290.00
1 3.02 6.72 3.426 0.20( 0.02) 0.10 0.9 300.00
2 1.47 5.23 3.958 0.20( 0.02) 0.10 0.4 310.00

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 4.30 5.23 3.958 0.20( 0.02) 0.10 1.2 310.00
2 4.35 5.88 3.701 0.20( 0.02) 0.10 1.3 290.00
3 4.30 6.72 3.426 0.20( 0.02) 0.10 4 300.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 4.35 Tc (MIN.) = 5.88
EFFECTIVE AREA (ACRES) = 1.26 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.4
LONGEST FLOWPATH FROM NODE 290.00 TO NODE 320.00 = 390.56 FEET.
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FLOW PROCESS FROM NODE 320.00 TO NODE 320.00 IS CODE = 11

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

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 4.30 5.23 3.958 0.20( 0.02) 0.10 1.2 310.00
2 4.35 5.88 3.701 0.20( 0.02) 0.10 1.3 290.00
3 .30 6.72 3.426 0.20( 0.02) 0.10 1.4 300.00
LONGEST FLOWPATH FROM NODE 290.00 TO NODE 320.00 = 390.56 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 15.71 5.51 3.841 0.20( 0.02) 0.10 4.4 220.00
2 15.77 5.91 3.689 0.20( 0.02) 0.10 4.6 214.00
3 15.78 5.94 3.677 0.20( 0.02) 0.10 4.6 226.00
4 14.88 7.56 3.204 0.20( 0.02) 0.10 5.0 260.00
5 14.88 7.56 3.202 0.20( 0.02) 0.10 5.0 230.00
6 14.52 8.01 3.100 0.20( 0.02) 0.10 5.1 250.00
7 14.50 8.02 3.097 0.20( 0.02) 0.10 5.1 234.00
8 13.57 9.03 2.893 0.20( 0.02) 0.10 5.1 210.00
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 320.00 = 897.76 FEET.

** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
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NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 19.66 5.23 3.958 0.20( 0.02) 0.10 5.3 310.00
2 20.03 5.51 3.841 0.20( 0.02) 0.10 5.6 220.00
3 20.11 5.88 3.701 0.20( 0.02) 0.10 5.8 290.00
4 20.12 5.91 3.689 0.20( 0.02) 0.10 5.9 214.00
5 20.13 5.94 3.677 0.20( 0.02) 0.10 5.9 226.00
6 19.64 6.72 3.426 0.20( 0.02) 0.10 6.1 300.00
7 18.90 7.56 3.204 0.20( 0.02) 0.10 6.3 260.00
8 18.89 7.56 3.202 0.20( 0.02) 0.10 6.3 230.00
9 18.40 8.01 3.100 0.20( 0.02) 0.10 6.4 250.00
10 18.39 8.02 3.097 0.20( 0.02) 0.10 6.4 234.00
11 17.20 9.03 2.893 0.20( 0.02) 0.10 6.5 210.00
TOTAL AREA (ACRES) = 6.5
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 20.13 Tc(MIN.) = 5.942
EFFECTIVE AREA (ACRES) = 5.88 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 6.5
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 320.00 = 897.76 FEET.
I ™
FLOW PROCESS FROM NODE 320.00 TO NODE 325.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 1002.78 DOWNSTREAM(FEET) = 1002.11
FLOW LENGTH (FEET) = 133.24 MANNING'S N = 0.013
DEPTH OF FLOW IN 36.0 INCH PIPE IS 16.9 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 6.18
GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 20.13
PIPE TRAVEL TIME (MIN.) = 0.36 Tc(MIN.) = 6.30
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 325.00 = 1031.00 FEET.
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FLOW PROCESS FROM NODE 325.00 TO NODE 325.00 IS CODE = 81

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

C2P10R

ELEVATION DATA: UPSTREAM (FEET)
FLOW LENGTH (FEET)
DEPTH OF FLOW IN
PIPE-FLOW VELOCITY (FEET/SEC.)
GIVEN PIPE DIAMETER (INCH)
PIPE-FLOW(CFS) =
PIPE TRAVEL TIME (MIN.)
LONGEST FLOWPATH FROM NODE

= 1001.26

MANNING'S N

36.0 INCH PIPE IS 7.6 INCHES

Tc (MIN.)
230.00 TO NODE

DOWNSTREAM (FEET)

0.013

NUMBER OF PIPES

6.79
450.00

999.29

1222.97 FEET.

END OF STUDY SUMMARY:

MAINLINE Tc (MIN.) = 6.30

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.555

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.48 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 0.48 SUBAREA RUNOFF (CFS) = 1.53

EFFECTIVE AREA (ACRES) = 6.36 AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 6.9 PEAK FLOW RATE (CFS) = 20.22
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FLOW PROCESS FROM NODE 325.00 TO NODE 330.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 1002.11 DOWNSTREAM(FEET) = 1001.26
FLOW LENGTH (FEET) = 173.84 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 17.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.12

GIVEN PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 20.22

PIPE TRAVEL TIME (MIN.) = 0.47 Tc(MIN.) = 6.78

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 330.00 = 1204.84 FEET.

DR R R R R R R R R R R R R R R L

FLOW PROCESS FROM NODE 330.00 TO NODE 450.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<
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TOTAL AREA (ACRES) 6.9 TC(MIN.) =

EFFECTIVE AREA (ACRES) 6.36 AREA-AVERAGED Fm(INCH/HR)=

AREA-AVERAGED Fp (INCH/HR) 0.20 AREA-AVERAGED Ap

PEAK FLOW RATE (CFS) 20.22

** PEAK FLOW RATE TABLE **

Intensity  Fp (Fm) Ap HEADWATER
(CFS) (INCH/HR) (INCH/HR) NODE

1 19.78 1629 0.20( 0.02) 0.10 .8 310.00
2 20.11 0538 0.20( 0.02) 0.10 6.1 220.00
3 20.21 .426 0.20( 0.02) 0.10 6.3 290.00
4 20.22 .416  0.20( 0.02) 0.10 6.3 214.00
5 20.22 .406 0.20( 0.02) 0.10 6.4 226.00
6 19.71 .199 0.20( 0.02) 0.10 6.6 300.00
7 19.04 011 0.20( 0.02) 0.10 6.8 260.00
8 19.04 3.010 0.20( 0.02) 0.10 6.8 230.00
9 18.59 2.922 0.20( 0.02) 0.10 6.9 250.00
10 18.58 2.919 0.20( 0.02) 0.10 6.9 234.00
11 17.53 2.742 0.20( 0.02) 0.10 6.9 210.00

END OF RATIONAL METHOD ANALYSIS
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R R R KRR KKK KK KKKk kKRR R KKK KKK KKk kR Rk R KK KKK KKK K
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1334

Analysis prepared by:

kA kKKK AR KKK AR KKK A KK KR Ak ** DESCRIPTION OF STUDY ** %% %k kkok ko kkok &k ok kok &k ok k ok &k

* DANA POINT HARBOR COMMERCIAL CORE AREA - PHASE 2B *
* RATIONAL METHOD PROPOSED CONDITION HYDROLOGY ULTIMATE OUTLET 3 *
* 25-YEAR STORM EVENT EM *

Sk kK kKK kKK kKK kKK kKK kKK kK ok kK ok ok kK ok kK ok kK ok kK ok K kK

FILE NAME: C2P25R.DAT
TIME/DATE OF STUDY: 12:50 02/13/2020

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

——*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE (INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II 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) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150
2 10.0 1.0 0.001/0.001/0.005 0.08 0.10 0.0100 0.010 0.0080
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 = 6.0 (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

I I ™

FLOW PROCESS FROM NODE 210.00 TO NODE 212.00 Is CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 330.00

ELEVATION DATA: UPSTREAM(FEET) = 1015.71 DOWNSTREAM (FEET) = 1012.23

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.685

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.782

SUBAREA Tc AND LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL D 0.44 0.20 0.100 75 7.69

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.49

TOTAL AREA (ACRES) = 0.44 PEAK FLOW RATE (CFS) = 1.49
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FLOW PROCESS FROM NODE 212.00 TO NODE 218.00 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) = 1008.55 DOWNSTREAM(FEET) = 1007.52
FLOW LENGTH (FEET) 108.90 MANNING'S N = 0.
DEPTH OF FLOW IN 9.0 INCH PIPE IS 6.7 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 4.23
ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.49
PIPE TRAVEL TIME (MIN.) = 0.43 Tc(MIN.) = 8.11
LONGEST FLOWPATH FROM NODE 210.00 TO NODE 218.00 = 438.90 FEET.
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FLOW PROCESS FROM NODE 218.00 TO NODE 218.00 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.) = 8.11

RAINFALL INTENSITY (INCH/HR) = 3.67

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.44

TOTAL STREAM AREA (ACRES) = 0.44

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.49

™

FLOW PROCESS FROM NODE 214.00 TO NODE 216.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 101.79

ELEVATION DATA: UPSTREAM(FEET) = 1013.10 DOWNSTREAM(FEET) = 1011.84

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.000

* 25 YEAR RAINFALL INTENSITY (INCH/HR) 4.824

SUBAREA Tc AND LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL D 0.11 0.20 0.100 75 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.

TOTAL AREA (ACRES) = 0.11 PEAK FLOW RATE (CFS) = 0.48
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FLOW PROCESS FROM NODE 216.00 TO NODE 218.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1008.34 DOWNSTREAM(FEET) = 1007.52
FLOW LENGTH (FEET) = 7.89 MANNING'S N = 0.012

DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.91

ESTIMATED PIPE DIAMETER (INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.48

PIPE TRAVEL TIME (MIN.) = 0.02 Tc(MIN.) = 5.02

LONGEST FLOWPATH FROM NODE 214.00 TO NODE 218.00 = 109.68 FEET.

I ™

FLOW PROCESS FROM NODE 218.00 TO NODE 218.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 5.02

RAINFALL INTENSITY (INCH/HR) 4.81

AREA-AVERAGED Fm(INCH/HR) = 0.02
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AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.10
EFFECTIVE STREAM AREA (ACRES) = 0.11
TOTAL STREAM AREA (ACRES) = 0.11
PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.48
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.49 8.11 3.667 0.20( 0.02) 0.10 0.4 210.00
2 0.48 5.02 4.815 0.20( 0.02) 0.10 0.1 214.00

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 1.69 5.02 4.815 0.20( 0.02) 0.10 0.4 214.00
2 1.85 8.11 3.667 0.20( 0.02) 0.10 0.6 210.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) 1.85 Tc(MIN.) = 8.11

EFFECTIVE AREA (ACRES) = 0.55 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 0.6

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 218.00 = 438.90 FEET.
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FLOW PROCESS FROM NODE 218.00 TO NODE 224.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1007.52 DOWNSTREAM(FEET) = 1005.34
FLOW LENGTH (FEET) = 128.74 MANNING'S N = 0.012

DEPTH OF FLOW IN 9.0 INCH PIPE IS 6.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.61

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.85

PIPE TRAVEL TIME (MIN.) = 0.38 Tc(MIN.) = 8.50

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 224.00 = 567.64 FEET.
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FLOW PROCESS FROM NODE 224.00 TO NODE 224.00 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.) 8.50

RAINFALL INTENSITY (INCH/HR) = 3.57
AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.55
TOTAL STREAM AREA (ACRES) = 0.55

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.85
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FLOW PROCESS FROM NODE 220.00 TO NODE 222.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 101.36

ELEVATION DATA: UPSTREAM(FEET) = 1013.32 DOWNSTREAM(FEET) = 1011.56

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.000

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.824

SUBAREA Tc AND LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp P scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
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COMMERCIAL D 0.24 0.20 0.100 75 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 1.
TOTAL AREA (ACRES) = 0.24 PEAK FLOW RATE (CFS) = 1.04
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FLOW PROCESS FROM NODE 222.00 TO NODE 224.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1008.06 DOWNSTREAM(FEET) = 1005.34
FLOW LENGTH (FEET) = 13.31 MANNING'S N = 0.012

DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 12.55

ESTIMATED PIPE DIAMETER (INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.04

PIPE TRAVEL TIME (MIN.) = 0.02 Tc(MIN.) = 5.02

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 224.00 = 114.67 FEET.
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FLOW PROCESS FROM NODE 224.00 TO NODE 224.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MIN.) = 5.02

RAINFALL INTENSITY (INCH/HR) = 4.81

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.24

TOTAL STREAM AREA (ACRES) = 0.24

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.04

** CONFLUENCE DATA **

STREAM o Tc  Intensity Fp(Fm) Ap Re HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.69 5.41 4.615 0.20( 0.02) 0.10 0.4 214.00
1 1.85 8.50 3.573  0.20( 0.02) 0.10 0.6 210.00
2 1.04 5.02 4.814 0.20( 0.02) 0.10 0.2 220.00

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 2.67 5.02 4.814 0.20( 0.02) 0.10 0.6 220.00
2 2.68 5.41 4.615 0.20( 0.02) 0.10 0.6 214.00
3 2.62 8.50 3.573 0.20( 0.02) 0.10 8 210.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 2.68 Tc (MIN.) = 5.41
EFFECTIVE AREA (ACRES) = 0.62 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.8
LONGEST FLOWPATH FROM NODE 210.00 TO NODE 224.00 = 567.64 FEET.
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FLOW PROCESS FROM NODE 224.00 TO NODE 224.00 Is CODE = 81

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

MAINLINE Tc (MIN.) = 5.41
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.615
SUBAREA LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap SCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.27 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.20
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SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 1.27 SUBAREA RUNOFF (CFS) = 5.25
EFFECTIVE AREA (ACRES) = 1.89 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap 0.10
TOTAL AREA (ACRES) = 2.1 PEAK FLOW RATE (CFS) = 7.82
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 8.05 5.02 4.814 0.20( 0.02) 0.10 1.9 220.00
2 7.82 5.41 4.615 0.20( 0.02) 0.10 1.9 214.00
3 6.59 8.50 3.573 0.20( 0.02) 0.10 2.1 210.00
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE (CFS) = 8.05 Tc(MIN.) = 5.02
AREA-AVERAGED Fm(INCH/HR) = 0.02 AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.10 EFFECTIVE AREA (ACRES) = 1.86

ek ko kK ko ko kR ko kR ko ok ok ko kR ko kR ko ko ko kR ko kK ko ko ko kK kK kK kK kK kK kK ok

FLOW PROCESS FROM NODE 224.00 TO NODE 224.00 IS CODE = 81

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

MAINLINE Tc (MIN.) = 5.02
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.814
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs

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

COMMERCIAL D 0.08 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.08 SUBAREA RUNOFF (CFS) = 0.35
EFFECTIVE AREA (ACRES) = 1. AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 2.1 PEAK FLOW RATE (CFS) = 8.39

kKKK KRk K kK kK kK kK Kk Rk Rk

FLOW PROCESS FROM NODE 224.00 TO NODE 280.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1005.34 DOWNSTREAM(FEET) = 1003.27
FLOW LENGTH (FEET) = 118.08 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.91

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.39

PIPE TRAVEL TIME (MIN.) = 0.25 Tc (MIN.) = 5.27

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 280.00 = 685.72 FEET.

ko kK kR ko kR ko kK ok ko kK ok ko kK Rk kKR ko kR ko kR kK kKR kK kKR kK kKR kK kKR kK kKR kK kK ok

FLOW PROCESS FROM NODE 280.00 TO NODE 280.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

ko kK ok kK ok kK ok kK ok ko ko ko ko ko ko ko ok ko ko ok ko ok ko ok ko ko ok ko ok Kk

FLOW PROCESS FROM NODE 234.00 TO NODE 236.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 93.75
ELEVATION DATA: UPSTREAM (FEET) = 1018.67 DOWNSTREAM(FEET) = 1017.07
Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.000
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.824
SUBAREA Tc AND LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCS sSOIL AREA Fp Ap SCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.05 0.20 0.100 75 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
Page 5

C2P25R
SUBAREA RUNOFF (CFS) = 0.22
TOTAL AREA (ACRES) = 0.05 PEAK FLOW RATE (CFS) = 0.22

Sk ko kK ok kR Kk Rk Kk Rk Kk Rk ok kR ko Rk ko Rk ko kR ko ko ko ko kR ko Rk ko Rk

FLOW PROCESS FROM NODE 236.00 TO NODE 238.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1017.07 DOWNSTREAM(FEET) = 1015.60
FLOW LENGTH (FEET) = 158.87 MANNING'S N = 0.012

DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 2.67

ESTIMATED PIPE DIAMETER (INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.22

PIPE TRAVEL TIME (MIN.) = 0.99 Tc(MIN.) = 5.99

LONGEST FLOWPATH FROM NODE 234.00 TO NODE 238.00 = 252.62 FEET.

I I ™

FLOW PROCESS FROM NODE 238.00 TO NODE 238.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 5.99

RAINFALL INTENSITY (INCH/HR) = 4.35

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.05

TOTAL STREAM AREA (ACRES) = 0.05

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.22

ek ko ko ko kK Rk ko ko ko ko ko ko ko ko ok ko ko ko ko ok ko ko ok ko ko ok ko ok ko

FLOW PROCESS FROM NODE 230.00 TO NODE 232.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 71.78
ELEVATION DATA: UPSTREAM(FEET) = 1031.43 DOWNSTREAM(FEET) = 1028.23

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000

* 25 YEAR RAINFALL INTENSITY (INCH/HR) 4.824
SUBAREA Tc AND LOSS RATE DATA (AMC II):
DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs Tc

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

COMMERCIAL D 0.09 0.20 0.100 75 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.

TOTAL AREA (ACRES) = 0.09 PEAK FLOW RATE (CFS) = 0.39

R R R R R R R T R R R R R R R R R R R R R T ST T T T oy

FLOW PROCESS FROM NODE 232.00 TO NODE 238.00 IS CODE

41

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

ELEVATION DATA: UPSTREAM(FEET) = 1026.09 DOWNSTREAM(FEET) = 1015.60
FLOW LENGTH (FEET) = 202.97 MANNING'S N = 0.012

DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.79

GIVEN PIPE DIAMETER (INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.39

PIPE TRAVEL TIME (MIN.) = 0.58 Tc (MIN.) = 5.58

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 238.00 = 274.75 FEET.

ko ko ko ko ko kR kK ok ko ko ko ko ko ko ko ko ko ok ko ko ok ko ko ok ko ko ok ko ok ko

FLOW PROCESS FROM NODE 238.00 TO NODE 238.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 5.58

RAINFALL INTENSITY (INCH/HR) = 4.53

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.09

TOTAL STREAM AREA (ACRES) = 0.09

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.39

** CONFLUENCE DATA **

STREAM o Tc  Intensity Fp(Fm) Ap Re HEADWATER
NUMBER (CFS)  (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 0.22 5.99 4.354 0.20( 0.02) 0.10 0.1 234.00
2 0.39 5.58 4.531 0.20( 0.02) 0.10 0.1 230.00

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 0.60 5.58 4.531 0.20( 0.02) 0.10 0.1 230.00
2 0.59 5.99 4.354 0.20( 0.02) 0.10 0.1 234.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 0.60 Tc(MIN.) = 5.58
EFFECTIVE AREA (ACRES) = 0.14 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.1
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 238.00 = 274.75 FEET.

I T

FLOW PROCESS FROM NODE 238.00 TO NODE 238.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 5.58

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.531

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCs sOIL AREA Fp A sCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.07 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 0.07 SUBAREA RUNOFF (CFS) = 0.28

EFFECTIVE AREA (ACRES) = 0.21 AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 0.2 PEAK FLOW RATE (CFS) = 0.84

ko kK ko kK ko kK kR ko kR ko kR ko ko ko ko ko kR ok kK kK kK ko kK kK ko kK kK kK kK ok

FLOW PROCESS FROM NODE 238.00 TO NODE 240.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1015.60 DOWNSTREAM(FEET) = 1012.78
FLOW LENGTH (FEET) = 160.89 MANNING'S N = 0.012

DEPTH OF FLOW IN 9.0 INCH PIPE IS 3.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.73

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.84

PIPE TRAVEL TIME (MIN.) = 0.57 Tc(MIN.) = 6.15

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 240.00 = 435.64 FEET.

I I T

FLOW PROCESS FROM NODE 240.00 TO NODE 240.00 Is CODE = 81

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

MAINLINE Tc(MIN.) = 6.15
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* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.290
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCs SOIL AREA Fp Ap sCs

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

COMMERCIAL D 0.07 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.07 SUBAREA RUNOFF (CFS) = 0.27
EFFECTIVE AREA (ACRES) = 0.28 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.3 PEAK FLOW RATE (CFS) = 1.06

ko ko ko ok ko ko ko ko ko ko ko ko ko ko ko ko ok ko ko ok ko ko ok ko ko ok ko ko ok ko ok

FLOW PROCESS FROM NODE 240.00 TO NODE 242.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1012.78 DOWNSTREAM(FEET) = 1008.53

FLOW LENGTH (FEET) = 245.35 MANNING'S N = 0.012

DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.01

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

PIPE-FLOW(CFS) = 1.06

PIPE TRAVEL TIME (MIN.) = 0.82 Tc(MIN.) = 6.97

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 242.00 = 680.99 FEET.
I ™

FLOW PROCESS FROM NODE 242.00 TO NODE 242.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 6.97

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.998

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCs SOIL AREA Fp Ap sCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.06 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 0.06 SUBAREA RUNOFF (CFS) = 0.21

EFFECTIVE AREA (ACRES) = 0. AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 0.3 PEAK FLOW RATE (CFS) = 1.21

ek ko ko ko ko ko kK ok ko ko ko ko ko ko ko ko ko ko ko ko ko ok ko ko ko ko ok ko

FLOW PROCESS FROM NODE 242.00 TO NODE 268.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

ok ok kK kK kK ko ko ko ko ko ko ko ko ko ko ko ko ko kR ok

FLOW PROCESS FROM NODE 250.00 TO NODE 252.00 Is CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 329.13
ELEVATION DATA: UPSTREAM(FEET) = 1029.13 DOWNSTREAM(FEET) = 1019.96

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.322

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.224

SUBAREA Tc AND LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL D 0.27 0.20 0.100 75 6.32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.

TOTAL AREA (ACRES) = 0.27 PEAK FLOW RATE (CFS) = 1.02

KRR KRRk A Rk Rk R Ak KAk KA KRR Ak A kA kR AR Ak Rk Kk Rk Ak Ak R KK A kKK Ak A
FLOW PROCESS FROM NODE 252.00 TO NODE 254.00 IS CODE = 61
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>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION (FEET) = 1019.96 DOWNSTREAM ELEVATION (FEET) = 1012.78
STREET LENGTH (FEET) = 177.72 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 38.00
DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 33.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.37
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.23
HALFSTREET FLOOD WIDTH (FEET) = 5.35
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.42
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.80
STREET FLOW TRAVEL TIME (MIN.) = 0.87 Tc (MIN.) = 7.19
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.928
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.20 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.20 SUBAREA RUNOFF (CFS) = 0.70
EFFECTIVE AREA (ACRES) = 0.47 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.5 PEAK FLOW RATE (CFS) = 1.65

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.24 HALFSTREET FLOOD WIDTH(FEET) = 6.00
FLOW VELOCITY (FEET/SEC.) = 3.54 DEPTH*VELOCITY (FT*FT/SEC.) = 0.86
LONGEST FLOWPATH FROM NODE 250.00 TO NODE 254.00 = 506.85 FEET.

I ™

FLOW PROCESS FROM NODE 254.00 TO NODE 266.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1008.89 DOWNSTREAM(FEET) = 1007.53
FLOW LENGTH (FEET) = 82.44 MANNING'S N = 0.012

DEPTH OF FLOW IN 9.0 INCH PIPE IS 5.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) 5.4

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.65

PIPE TRAVEL TIME (MIN.) = 0.25 Tc (MIN.) = 7.44

LONGEST FLOWPATH FROM NODE 250.00 TO NODE 266.00 = 589.29 FEET.

ko kK ok kK ok kK ok kK ok ko ko ko ko ko ok ko ok ko ok ok ko ok ko ok ko ok ko ok Kk

FLOW PROCESS FROM NODE 266.00 TO NODE 266.00 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.) = 7.44

RAINFALL INTENSITY (INCH/HR) = 3.85

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.47

TOTAL STREAM AREA (ACRES) = 0.47

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.65

KRR KRR ARk ARk KAk KAk KAk KRR AR Ak ARk R kKA KAk Rk Rk Ak Ak & kKKK Ak R kA
FLOW PROCESS FROM NODE 260.00 TO NODE 262.00 IS CODE = 21
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>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 330.00
ELEVATION DATA: UPSTREAM(FEET) = 1029.17 DOWNSTREAM(FEET) = 1018.95

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 6.196

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.272

SUBAREA Tc AND LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL D 0.37 0.20 0.100 75 6.20

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.

TOTAL AREA (ACRES) = 0.37 PEAK FLOW RATE (CFS) = 1.42

Kk kK kKR KRR K R KKK KKK KKK KKK KRR KRR KRR KRR KRk R Rk KRk KRk KRRk

FLOW PROCESS FROM NODE 262.00 TO NODE 264.00 IS CODE = 61

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

UPSTREAM ELEVATION (FEET) = 1018.95 DOWNSTREAM ELEVATION (FEET) = 1012.54
STREET LENGTH (FEET) = 166.22 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 38.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 33.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.019
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.79
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.25
HALFSTREET FLOOD WIDTH(FEET) = 6.32
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.51
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.88
STREET FLOW TRAVEL TIME (MIN.) = 0.79 Tc (MIN.) = 6.98
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.992
SUBAREA LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.21 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.21 SUBAREA RUNOFF (CFS) = 0.75
EFFECTIVE AREA (ACRES) = 0.58 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 0.6 PEAK FLOW RATE (CFS) = 2.07

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.26 HALFSTREET FLOOD WIDTH(FEET) = 6.84

FLOW VELOCITY (FEET/SEC.) = 3.61 DEPTH*VELOCITY (FT*FT/SEC.) = 0.94
LONGEST FLOWPATH FROM NODE 260.00 TO NODE 264.00 = 496.22 FEET.

ek kK ok kK ok ok ko ko ko ko ko ko ko ko ko ko ko ko kK o kK kK

FLOW PROCESS FROM NODE 264.00 TO NODE 266.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1008.32 DOWNSTREAM(FEET) = 1007.53
FLOW LENGTH (FEET) = 12.06 MANNING'S N 0.

DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 9.72

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.07
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PIPE TRAVEL TIME (MIN.) = 0.02 Tc (MIN.) = 7.01
LONGEST FLOWPATH FROM NODE 260.00 TO NODE 266.00 = 508.28 FEET.

ko kK kR ko kR ko kK Rk kK ok ko kR ko kKR ko kR ok kR ok kKR kK kR kK kR kK kKR kK kKR kK kK ok

FLOW PROCESS FROM NODE 266.00 TO NODE 266.00 IS CODE = 1

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

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 7.01

RAINFALL INTENSITY (INCH/HR) = 3.99

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.58

TOTAL STREAM AREA (ACRES) = 0.58

PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.07

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.65 7.44 3.852 0.20( 0.02) 0.10 0.5 250.00
2 2.07 7.01 3.986 0.20( 0.02) 0.10 0.6 260.00

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 3.68 7.01 3.986 0.20( 0.02) 0.10 1.0 260.00
2 3.66 7.44 3.852 0.20( 0.02) 0.10 1.0 250.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 3.68 Tc(MIN.) = 7.01

EFFECTIVE AREA (ACRES) = 1.02 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.0

LONGEST FLOWPATH FROM NODE 250.00 TO NODE 266.00 = 589.29 FEET.

ko kK ko kK kR ko ko ko ko ko ko ko ko ok ko ko ko ko ko kK kK ko ko kK kK kK kK kK kK ok

FLOW PROCESS FROM NODE 266.00 TO NODE 268.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1007.53 DOWNSTREAM(FEET) = 1007.23
FLOW LENGTH (FEET) = 18.67 MANNING'S N = 0.012

DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.56

ESTIMATED PIPE DIAMETER (INCH) 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.68

PIPE TRAVEL TIME (MIN.) = 0.05 Tc(MIN.) = 7.05

LONGEST FLOWPATH FROM NODE 250.00 TO NODE 268.00 = 607.96 FEET.

ek kK kK kK kK kK kK kK kK kK Kk

FLOW PROCESS FROM NODE 268.00 TO NODE 268.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

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

1 3.68 7.05 3.970 0.20( 0.02) 0.10 1.0 260.00

2 3.66 7.49 3.838 0.20( 0.02) 0.10 1.0 250.00
LONGEST FLOWPATH FROM NODE 250.00 TO NODE 268.00 = 607.96 FEET.
** MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 1.21 6.97 3.998 0.20( 0.02) 0.10 0.3 230.00
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2 1.18 7.39 3.868 0.20( 0.02) 0.10 0.3 234.00
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 268.00 = 680.99 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 4.87 6.97 3.998 0.20( 0.02) 0.10 1.3 230.00
2 4.88 7.05 3.970 0.20( 0.02) 0.10 1.4 260.00
3 4.84 7.39 3.868 0.20( 0.02) 0.10 1.4 234.00
4 4.83 7.49 3.838 0.20( 0.02) 0.10 1.4 250.00
TOTAL AREA (ACRES) = 1.4
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 4.88 Tc(MIN.) = 7.053
EFFECTIVE AREA (ACRES) = 1.36 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.4
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 268.00 = 680.99 FEET.

Kk kK kKR KRR K R KKK KKK KKK KKK KRR KRR KRR KRR KRk R Rk KRk KRk KRRk

FLOW PROCESS FROM NODE 268.00 TO NODE 268.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<

ok kK ok kK kKR Kk Kk Kk Kk kK kKR Kk Kk Kk Kk Kk Kk Rk Kk Kk Kk kK kKR Rk Kk Rk Kk Rk Kk Rk Kk

FLOW PROCESS FROM NODE 268.00 TO NODE 270.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1007.23 DOWNSTREAM(FEET) = 1006.06
FLOW LENGTH (FEET) = 68.50 MANNING'S N = 0.012

DEPTH OF FLOW IN 15.0 INCH PIPE IS 8.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.28

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.88

PIPE TRAVEL TIME (MIN.) = 0.16 Tc(MIN.) = 7.21

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 270.00 = 749.49 FEET.

ek ok ok ok ok o kK ko ko ko ko ko ko ko ko ko ko ko kK ok ko kK

FLOW PROCESS FROM NODE 270.00 TO NODE 270.00 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.) = 7.21

RAINFALL INTENSITY (INCH/HR) = 3.92

AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 1.36

TOTAL STREAM AREA (ACRES) = 1.39

PEAK FLOW RATE (CFS) AT CONFLUENCE = 4.88

ko ko ko ko ko ko ko ko ko ko ko ko ko ko ko ok ko ko ok ko ko ok ko ko ko ko ok ko ko ok ko ko

FLOW PROCESS FROM NODE 226.00 TO NODE 228.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 148.80

ELEVATION DATA: UPSTREAM (FEET) = 1013.03 DOWNSTREAM(FEET) = 1011.48

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.602

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.523

SUBAREA Tc AND LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap SCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL D 0.31 0.20 0.100 75 5.60

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap
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SUBAREA RUNOFF (CFS) = 1.26
TOTAL AREA (ACRES) = 0.31 PEAK FLOW RATE (CFS) = 1.26

ko kK kR ko kR ko kK Rk kK ok ko kR ko kKR ko kR ok kR ok kKR kK kR kK kR kK kKR kK kKR kK kK ok

FLOW PROCESS FROM NODE 228.00 TO NODE 270.00 IS CODE = 31

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

ELEVATION DATA: UPSTREAM(FEET) = 1008.05 DOWNSTREAM(FEET) = 1006.06

FLOW LENGTH (FEET) = 15.33  MANNING'S N = 0.012

DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 11.07

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

PIPE-FLOW (CFS) = 1.26

PIPE TRAVEL TIME (MIN.) = 0.02 Tc(MIN.) = 5.63

LONGEST FLOWPATH FROM NODE 226.00 TO NODE 270.00 = 164.13 FEET.
KR XK KRR R KK KRR KKK KK R KX R R XXX KRR KKK KR KK KRR KKK

FLOW PROCESS FROM NODE 270.00 TO NODE 270.00 IS CODE = 1

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

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

TIME OF CONCENTRATION (MIN.) = 5.63

RAINFALL INTENSITY (INCH/HR) = 4.51
AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.10

EFFECTIVE STREAM AREA (ACRES) = 0.31
TOTAL STREAM AREA (ACRES) = 0.31

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.26

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 4.87 7.12 3.948 0.20( 0.02) 0.10 1.3 230.00
1 4.88 7.21 3.921 0.20( 0.02) 0.10 1.4 260.00
1 4.84 7.54 3.822 0.20( 0.02) 0.10 1.4 234.00
1 4.83 7.64 3.794 0.20( 0.02) 0.10 1.4 250.00
2 1.26 5.63 4.512 0.20( 0.02) 0.10 0.3 226.00

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 5.65 5.63 4.512 0.20( 0.02) 0.10 1.4 226.00
2 5.97 7.12 3.948 0.20( 0.02) 0.10 1.7 230.00
3 5.97 7.21 3.921 0.20( 0.02) 0.10 1.7 260.00
4 5.90 7.54 3.822 0.20( 0.02) 0.10 1.7 234.00
5 5.88 7.64 3.794 0.20( 0.02) 0.10 1.7 250.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 5.97 Tc(MIN.) = 7.21

EFFECTIVE AREA (ACRES) = 1.67 AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 1.7

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 270.00 = 749.49 FEET.

I I ™
FLOW PROCESS FROM NODE 270.00 TO NODE 270.00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 7.21
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.921
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCsS SOIL AREA Fp Ap sCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 1.27 0.20 0.100 75
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SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 1.27 SUBAREA RUNOFF (CFS) = 4.46
EFFECTIVE AREA (ACRES) = 2.94 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 3.0 PEAK FLOW RATE (CFS) = 10.32
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFs) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 10.69 5.63 4.512 0.20( 0.02) 0.10 2.6 226.00
2 10.35 7.12 3.948 0.20( 0.02) 0.10 2.9 230.00
3 10.32 7.21 3.921 0.20( 0.02) 0.10 2.9 260.00
4 10.14 7.54 3.822 0.20( 0.02) 0.10 3.0 234.00
5 10.09 7.64 3.794 0.20( 0.02) 0.10 3.0 250.00
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE (CFS) = 10.69 Tc(MIN.) = 5.63
AREA-AVERAGED Fm(INCH/HR) = 0.02 AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.10 EFFECTIVE AREA (ACRES) = 2

ko kK ko ko ko Kk Rk ko ko k