
 

 

   

 

 

 

 

 

 TTM 18487 
Victorville, CA 
APN:3096-361-02 

 

November 2018 

  

PREPARED FOR: 

Ed Grimes 
6238 Caliente Road 
Oak Hills, CA 92344 
 
 
PREPARED BY: 

 

 
 
 
3880 Lemon Street Suite 420 
Riverside, CA 92501 
(747) 900-8400 
 

 
Copyright © 2018 Kimley-Horn and Associates, Inc. 
September 2018 - KHA Project #099481003 
 
 
This document, together with the concepts and designs presented herein, as an instrument of service, is intended only for the 
specific purpose and client for which it was prepared.  Reuse of and improper reliance on this document without written 
authorization and adaptation by Kimley-Horn and Associates, Inc. shall be without liability to Kimley-Horn and Associates, Inc. 

bhemsley
Text Box
APPROVED BY BILL HEMSLEY - 3/28/19



TABLE OF CONTENTS 

 
 
INTRODUCTION 
 
SITE DISCUSSION 
 
RAINFALL DATA 
 
ON-SITE RUNOFF 
 
OFF-SITE RUNOFF 
 
STORMWATER TREATMENT 
 
CONCLUSION 
 
 
APPENDIX A 
 

o City Priority Checklist 
o Site Design BMP’s 
o Hand Calculations 
o Storm Drain Masterplan 
o City Watershed 
o Tract Map/Parcel Map 
o APN Map 

 
Appendix B 

o Site Plan with Drainage Arrows and Facilities 
o Site Plan with Sub Watersheds 
o Rational Method Data (Hydrology AES Models) 
o Small Unit Hydrographs 

 10-year and 100-year 24 hour 
o Infiltration/detention Basin Analysis  

 
 
 
 
 
 
 
 



 
 
 

DRAINAGE ANALYSIS 
Tract 18487 

Victorville, CA 
 

 
INTRODUCTION 
 
This Hydrology Report has been prepared for Tract 18487 by Kimley-Horn and 
Associates.  The Hydrology Report is intended to comply with the requirements of the 
San Bernardino Hydrology Manual to assist in the development of Tract 18487. Due to 
the nature of the project, this report will be accompanied by a WQMP. 
 
The project consists of a 55-lot single family residential subdivision, 1 
infiltration/detention/detention basin, and onsite drainage conveyance devices.  The 
14.90-acre parcel is located south of Tract 16107 and north of APN 3096-361-07,3096-
361-06, and 3096-361-05.  The project site is bounded by Mesa View Drive on the west 
and Bella Pine Road on the east. The site is undeveloped and has some existing desert 
vegetation. Figure 1-1 below contains an aerial photograph that depicts the project 
location.  
 
The report includes the existing and proposed condition hydrologic analysis, and sizing 
for the infiltration/detention basin. All off-site drainage will be conveyed around the 
project site.  Streets and drainage conveyance devices will be designed to convey the 
storm flows to historic storm conveyances.  The development of the project site will 
maintain existing drainage patterns. The proposed project is utilizing the 
infiltration/detention basin to meet treatment criteria for development to be in compliance 
with current NPDES General Permit. 
 
Due to the development being 10 or more single family homes it will require a WQMP 
along with a Maintenance Agreement and Transfer (Per Planning Priority Project 
Checklist).  
 
This study was performed using the following reference materials and tools: 

 San Bernardino County Hydrology Manual 

 Rational Method Hydrology Computer Program (Hydrowin) 

 Victorville Master Plan of Drainage 

 NRCS-USDA Web Soil Survey 
 



 
 
 
 
 
 
Project location is show below in Figure 1-1. 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
SITE DISCUSSION  
 
The project site is part of a larger watershed that drains to the Mojave River. The site 
does not contain any major depressions or significant hills. The project is relatively flat 
sloping at approximately two tenths percent (0.2%) throughout the site. The site drains 
from the southwest corner of the parcel to a low point located on the northern property 
line where ponding builds up for about 2 feet before discharging to the east along the 
northern boundary and reaching Bella Pine Road. There are currently no drainage 
facilities within the project limits. This runoff then will continue flowing north and 
eventually drain to the Mojave River. The elevation of the project site ranges from 
approximately 3232 to 3213 feet above mean sea level (msl). The existing site 
topography, drainage patterns, and storm water conveyance systems are shown in 
Appendix A. 
 
The proposed development is a standalone project that will develop the existing site into 
55 single family residential home sites in one phase.  Researching the county storm-water 
facility GIS system there are currently no master plan drainage improvements existing or 
proposed within 2 miles of the project site. 
 

PROJECT LOCATION 
Bella Pine 
Road 

Mesa View Drive 



The undeveloped site is 100% pervious.  Once developed the site will be approximately 
50% impervious and 50% pervious (landscape slopes, parkway landscaped areas, and 
infiltration/detention).  
 
RAINFALL DATA/SOIL DATA 
 
Per the 2010 San Bernardino County Hydrology Manual Addendum, arid regions within 
San Bernardino County should use NOAA Atlas 14 rainfall atlas and the associated data 
base (NOAA, 2006) or other local rainfall gauge data for hydrology studies.  After review 
of available data, included Department of Water Resources rain data, the NOAA Atlas 14 
rainfall data was chosen for this study due to the proximity of the nearest gage to the site.  
NOAA Atlas 14 also provides information for the various peak durations required to 
complete the hydrology analysis for the current study. 
 
According to NOAA Atlas 14, the following are the 24 hour-storm precipitation values 
that have been utilized for our study: 
  
   10-year storm 24-hour intensity (inch/hour)  =  2.87 
 100-year storm 24-hour intensity (inch/hour)   =  5.19 
 
Appendix A contains the site specific tabular output from NOAA Atlas 14. 
 
The type of soil and soil conditions are major factors affecting infiltration/detention and 
resultant storm water runoff.  The Natural Resources Conservation Service (NRCS) has 
classified soils into four general hydrologic soil groups for comparing infiltration and 
runoff rates.  The groups are based on properties that influence runoff, such as water 
infiltration rate, texture, natural discharge and moisture condition.  The runoff potential is 
based on the amount of runoff at the end of a long duration storm that occurs after 
wetting and swelling of the soil not protected by vegetation. Using NRCS-USDA Web 
Soil Survey online tool it was determine the hydrologic soil group classification is A. Soil 
group A is defined as soils having high infiltration/detention rates (low runoff potential) 
when thoroughly wet. Figure C-6 from the San Bernardino Hydrology Manual was used 
to determine the infiltration/detention rate. The infiltration/detention for the site is 0.65 
in/hr. 
 
See Appendix A for Web Soil Survey and Figure C-6. 
 

Note: Final design criteria will be determined by geotechnical investigation review of 
infiltration/detention basin prior to final engineering design. Infiltration/detention testing 
is recommended. 

 



 
 
 
 
ON-SITE RUNOFF  
 
A Rational method analysis for the 10-year and 100-year events in accordance with the 
San Bernardino Hydrology Manual (SBC, 1986) and the 2010 Addendum was completed 
to calculate the peak discharges for existing conditions and project conditions. A review 
of Natural Resources Conservation Service Soil Survey Maps showed that the existing 
soils consisted of hydrologic group A. Soil group A is defined as soils having high 
infiltration rates (low runoff potential) when thoroughly wet. The combination of the soil 
and coverage type was used as the basis for selecting the appropriate curve numbers used 
to calculate the soil loss rate. 
 
In addition, antecedent moisture condition (AMC) II was used to calculate the 10-year 
and AMC III or the100-year peak flows based on the AMC map (Figure ADD-1) 
published with the 2010 addendum. The land use for each subarea was selected based on 
the percent pervious that represents the area for both existing and proposed conditions. 
The Advance Engineering Software (AES) Hydrosoft package was used to complete the 
rational method analysis. The results of the rational method analysis are included in 
Appendix B. 
 
The 100-year, 24-hr storm peak flows and volumes were calculated using the Small Area 
Runoff Hydrograph Development method.  The Unit Hydrograph and basin routing 
calculations are included in Appendix B. 
 
The undeveloped residential site was separated into two subareas. The first subarea flows 
to a low point located near the northerly property line south of the existing fence 
constructed by the neighboring development.  At the low point water ponds for 
approximately 2 feet until it goes over the ridge. These confluence flows will travel 
easterly along the existing wall to the northeast corner of the residential site onto Bella 
Pine Road. The existing conditions drainage map and full output from the existing 
conditions hydrology AES models are provided in Appendix B. A summary of the 
existing conditions peak flows is show in the Table 1. 
 
 



Table 1: Existing Conditions Hydrology Results 
Sub-basin ID Drainage 

Area 
(AC) 

Q10 

(cfs) 
Q100 

(cfs) 

1 7.06 6.46 13.88 
2 7.84 5.18 12.59 

TOTAL 14.90 9.84 23.93 
 
*The total Q’s shown above are the sum of the discharge values for each sub area. Refer 
to Appendix B for the AES output. 
 
Due to a ridge line bisecting the site, the developed site requires an onsite storm drain 
system to convey flows to the infiltration/detention basin located on the southeast portion 
of the parcel. The proposed residential site was separated into five subareas.  Four of the 
subareas flow into the infiltration/detention basin through the proposed storm drain 
system and one of the subareas flows into Mesa View Drive.  The onsite discharge into 
Mesa View Drive is between 1.28 cfs to 2.40 cfs. The analysis on Appendix B 
establishes the contributing flows to two local catch basins located midway on the local 
street and two adjacent catch basins near the proposed infiltration/detention basin.  The 
proposed conditions drainage map and full output from the proposed conditions 
hydrology AES models are provided in Appendix B.  
 
The interior storm drain system was sized using the associated catch basin flows and it 
was determined that a 24-inch diameter pipe will convey the flows at a 0.64% slope 
within the streets. The flows will then confluence into a 36-inch diameter pipe and are 
conveyed into the infiltration/detention basin with a slope of 0.64%. The proposed 
infiltration/detention basin will have a depth of approximately 6.73 feet and a total 
volume of 95,905 cubic feet. See Appendix B for routing analysis. The total tributary 
area to the infiltration/detention basin is 14.9 acres. 



Table 2: Proposed Hydrology Results 
Sub-basin ID Drainage 

Area 
(AC) 

Q10 

(cfs) 
Q100 

(cfs) 

1 0.73 1.28 2.40 
2 3.22 4.25 8.27 
3 3.15 4.56 8.76 
4 3.22 4.14 8.09 
5 4.58 5.38 10.66 

TOTAL 14.90 18.23 35.17 
 
*The total Q’s shown above are the sum of the discharge values for each sub area. Refer 
to Appendix B for the AES output. 
 
 
The basin will have a 24-inch diameter riser with seven (7)-3” orifices to control runoff 
from the infiltration/detention basin. There is a proposed emergency overflow spillway. 
 
The onsite infiltration/detention basin was sized by routing the developed 35.17 cfs 
through an infiltration/detention basin routing software (Bentley PondPack V8i) in which 
only 95% of the pre-develop 100-year storm flow is allowed to be discharged from the 
infiltration/detention basin. 35.17 cfs was generated by the AES software for a 100-year 
one hour storm event. The small unit hydrograph peak discharge for a 100-year 24 hour 
event was modeled as 27.22 cfs. A conversion factor was applied to the small unit 
hydrograph output to conservatively model the infiltration/detention basin.  See 
Appendix B for infiltration/detention basin scenario calculation summary and small unit 
hydrograph.  
 
The proposed infiltration/detention basin receives a peak inflow of 35.17 cfs and 
discharges a peak out flow of 22.35 cfs. The pre development discharge for the site is 
23.93 cfs. The proposed basin mitigates the post development flows below the existing 
condition discharge for the site.  
 
OFF-SITE RUNOFF 
 
The offsite area was separated into two subareas as shown in the Offsite Drainage Exhibit 
in Appendix B. Currently there is cross lot drainage coming from the vacant parcels 
south of the property.  
 



The existing offsite conditions drainage map and full output from the existing conditions 
hydrology AES models are provided in Appendix B.  A summary of the existing offsite 
conditions peak flows is shown in the table below: 
 

Table 3: Existing Offsite Conditions Hydrology Results 
Sub-basin ID Drainage 

Area 
(AC) 

Q100 

(cfs) 

1 7.39 15.86 
2 7.16 13.14 

TOTAL 14.55 29.00 
 
*The total Q’s shown above are the sum of the discharge values for each sub area. Refer 
to Appendix B for the AES output. 
 
STORMWATER TREATMENT 
 
A review of the Natural Resources Conservation Service Soil Survey Maps showed that 
the existing soils consisted of hydrologic group A. Soil group A is defined as soils having 
high infiltration rates (low runoff potential) when thoroughly wet. Based on this 
information, infiltration is the proposed BMP for this project. Drainage runoff sheet flows 
through the proposed street into an on-site storm drain system that discharges into an 
infiltration/detention basin.  A drainage map is included in Appendix B for a visual 
reference of the location of the storm drain facilities. 
 
The infiltration/detention basin has been designed to detail and treat the 
hydromodification volumes per the Mojave River Watershed Water Quality Management 
Plan Guidelines.  
 
Storm water facilities require routine maintenance to operate efficiently. It is 
recommended that facilities be inspected prior to the rainy season (fall) and after each 
runoff producing storm event. The infiltration/detention basin shall be routinely inspected 
and sediment/debris build up shall be removed to maintain efficient operation of the 
basin. 
 
 
 
 
 
 



CONCLUSION  
 
The proposed 14.90-acre 55 lot single family subdivision will not increase the storm 
water discharge to the downstream system with the use of the proposed infiltration/ 
detention basin. The onsite run off prior to the development was 23.95 cfs and the post 
development run off will be 22.35 cfs.  Conservative assumptions were used in sizing the 
proposed basin. For final design a Geotechnical report will be needed to confirm the 
assumptions used in this report for infiltration.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



APPENDIX A 
 

o City priority checklist 
o Site Design BMP’s 
o Hand Calculations 
o Storm drain Masterplan 
o City Watershed 
o Tract Map/Parcel Map 
o APN Map 
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AMC I was used since the soil will have the
lowest runoff potential.  The sites soils will
be dry enough.
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Imagery................................................NAIP, January 2010
Roads..............................................©2006-2010 Tele Atlas
Names...............................................................GNIS, 2010
Hydrography.................National Hydrography Dataset, 2010
Contours............................National Elevation Dataset, 2010
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Line B-01. The existing earth channel requires additional excavation, levee 
construction, and concrete lining as determined by this master plan. There is 
an existing Mojave River levee that the proposed facility will have to drain 
through. The proposed containment levees for this facility will tie into the 
existing River levee, with the top of levee for each at the same elevation. The 
levees will be required from the floodway upstream to the E Street culvert. 
The 100-year flow depth in line B-01 is approximately two feet higher than the 
River at their confluence. 

Line C-01. This analysis determined that the Mojave River floodplain in the 
vicinity of this facility extends to the Atchison, Topeka and Santa Fe Railroad. 
The proposed alignment takes flows to the Mojave River floodway and thus 
the entire 2000-foot reach of channel is located in the floodplain. 
Additionally, an existing at-grade culvert through the Railroad requires this 
entire facility to be leveed from the floodway upstream to the Railroad. This 
facility should have a very low priority as construction of the Mojave River 
levee must be completed before there is a need for this reach. The 100-year 
flow depth in line C-01 is approximately three feet below the depth of the 
River at their confluence. Although plans, profiles, and cost estimates are 
based on the channel extending to the floodway, it is recommended that the 
floodplain be maintained and the proposed facility end at the Railroad. 

Line D-01. This facility requires a five-foot levee at its confluence with the 
Mojave River approximately 150 feet downstream of Turner Road. The levee 
requirements are gradually reduced to zero approximately 1050 feet upstream 
of Turner Road. This channel outlets to a smaller swale that parallels the 
Mojave River and eventually combines with the River to form a broader 
cross-section. The 100-year flow depth in line D-01 is almost five feet above 
the River flow depth at their confluence. 

Line E-01. This facility is the only proposed regional outlet that will not 
require containment levees. The steep bank of the Mojave River near this 
outlet allows this facility to be excavated to the floodway. The 100-year flow 
depth in line E-01 is less than two feet above the flow depth of the River at 
their confluence. 

Line F-01. This facility drains to an existing at-grade culvert through the 
Atchison, Topeka and Santa Fe Railroad. The existing culvert will need to be 
replaced with a larger one to insure that flows do not pond behind and 
possibly overtop the Railroad. A two-foot containment levee will be required 
upstream of the railroad to direct flows to the culvert. The 100-year flow 
depth in line F-01 is just over one foot above the flow depth of the River at 
their confluence. 



- PROPOSED FACILITY rm rm FLOODPLAIN 

LEGEND - - FACILITY SHOWN ELSEWHERE -- FLOODWAY 
I WATERSHED BOUNDARY DETENTlON BASH 

VlCTORVlLLE COMPREHENSIVE STORM DRAIN PLAN 6 
SCALE 0 
r'=1000' 

MASTER PLAN LINE E-01 
OF DRAINAGE SHEET 1 OF 9 klauwsm'b- 



- -  

I - PROPOSED FACWTY 

- 

rm ITl FLOODPLAIN 

LEGEND I - - FACILITY SHOWN ELSEWHERE -- FLOODWAY 
WATERSHED BOUNDARY QLUI///b DETENTION BASH I 

VICTORVILLE 
MASTER PLAN 
OF DRAINAGE I I COMPREHENSIVE STORM DRAIN PLAN 

LINE E-01 
SHEET 2 OF 9 



r, 
LEGEND 
- PROPOSED FACILITY rm rITl FLOODPLAIN - - FACILITY SHOWN ELSEWHERE -- FLOODWAY 

WATERSHED BOUNDARY Q r m  DETENTION BASH 
1 

VlCTORVlLLE 
MASTER PLAN 
OF DRAINAGE 

COMPREHENSIVE STORM DRAIN PLAN 
LINE E-01 

SHEET 3 OF 9 
B C; T'=1000' 

wwmmasa-ta 



I - PROPOSED FACILITY rm rm FLOODPLAIN 
LEGEND - - FMXTY SHOWN ELSEWHERE -- FLOODWAY 

I - 1 WATERSHED BOUNDARY DETENTION BASH 

VlCTORVlLLE 
MASTER PLAN 
O F  DRAINAGE 

COMPREHENSIVE STORM DRAIN PLAN 
LINE E-01 

SHEET 4 OF 9 

r;10O0' 0 
wUIAMSONa- 



LEGEND 
- PROPOSED FACUTY Ml rm FLOODPLAN - - FACILITY SHOWN ELSEWHERE - - FLOODWAY 

( WATERSHED BOUNDARY Q m / b  DETENTION BASIN 

VlCTORVlLLE 
MASTER PLAN 
OF DRAINAGE 

COMPREHENSIVE STORM DRAIN PLAN 
LINE E-01 

SHEET 5 OF 9 

SCALE i) 
l"~X)o' 

W L U A M S O N % m  



- PROPOSED FAClllTY fRl ITl FLOODPLAIN 
LEGEND . - - FACILITY SHOWN ELSEWHERE -- FLOODWAY - I WATERSHED BOUNDARY @ m / b  DETENTION BASH 

VlCTORVlLLE 
MASTER PLAN 
OF DRAINAGE I COMPREHENSIVE STORM DRAIN PLAN 

LINE E-01 
SHEET 6 OF 9 



- PROPOSED FAClLlTY ITll fill FLOODPLAIN 
LEGEND - - FACILITY SHOWN ELSEWHERE -- FLOODWAY 

) WATERSHED BOUNDARY DETENTION BASH 

VlCTORVlLLE 
MASTER PLAN 
OF DRAINAGE I COMPREHENSIVE STORM DRAIN PLAN 

LINE E-01 
SHEET 7 OF 9 



I SEE SHEET 7 OF 9 

MATCHLINE 443+50 
SEE SHEET 9 OF 9 

LEGEND 
- PROPOSED FACIUTY rm rm FLOODPLAIN - - FACIUTY SHOWN ELSEWHERE -- FLOODWAY 

( WATERSHED BOUNDARY q m / b  DETENTION BASH 

VlCTORVlL LE 
MASTER PLAN 
OF DRAINAGE 

COMPREHENSIVE STORM DRAIN PLAN 
LINE E-01 

SHEET 8 OF 9 
9 r ' = m  C, 
W U I A M S O N % ~  



i 

' 4  MATCHLINE 443+50 
I 

SEE SHEET 8 OF 9 

EM CHANNEL / 
STA. 498+00 " 

LEGEND 

O F  DRAINAGE I SHEET 9 OF 9 

- PROPOSED FACUTY rm rm FLOODPLAN - - FACILITY SHOWN ELSEWHERE -- FLOODWAY 
) WATERSHED BOUNDARY Q//I////b DETENTION BASH 

- 

VlCTORVlLLE 
MASTER PLAN 

COMPREHENSIVE STORM DRAIN PLAN 
LINE E-01 I T'z1000' 0 



------- LEVEE 
LEGEND --- NATURAL GROUND 

PROPOSED FLOWLINE 

VICTORVILLE 
MASTER PLAN 
OF DRAINAGE I I COMPREHENSIVE STORM DRAIN PLAN 

LINE E-01 
SHEET 1 OF 13 

SCALE 
H r =100(Y 
V: rdw 

w m a S C M n :  



SLOPE .035 

FLOW L-7143 

- - o o o o LEVEE 

LEGEND --- NATURAL GROUND 
PROPOSED FLOWLINE 

VICTORVILLE COMPREHENSIVE STORM DRAIN PLAN 
MASTER PLAN LINE E-01 



LENGTH 

SLOPE 

FLOW 

SlZE 

TYPE 

VICTORVILLE 
MASTER PLAN 
OF DRAINAGE I 

LEGEND 

COMPREHENSIVE STORM DRAIN PLAN 
LINE E-01 

SHEET 3 OF 13 

1200 

-.--.-. LEVEE --- NATURAL GROUND 
PROPOSED FLOWLINE 

2550 

.M3 

Q-7143 

b = = ,  kW, ~ l . 5  

CONCRETETRAlXZOWLCHANS 



I*, 

FLOW [ 

- 

m-m---- LEVEE 
LEGEND --- NATURAL GROUND 

PROPOSED FLOWLINE 

VICTORVILLE 
MASTER PLAN 
OF DRAINAGE I I COMPREHENSIVE STORM DRAIN PLAN 

LtNE E-01 
SHEET 4 OF 13 

SCALE 
It r=XKW 



VlCTORVlLLE I COMPREHENSIVE STORM DRAIN PLAN 

LPKiTH 

SLOPE 

FLOW 

SlZE 

TYPE 

IUASTER PLAN ( LHE E-01 
IOF DRAINAGE I SHEET 5 OF 13 

2450 

.016 

doo=5854 

SCALE 
tt t"=100(Y 

V: YAW 

vmumsoNasm 

2550 

.a2 

Qroo=5684 

bas,  w, z=iS 

~ T R A P U O R A L C H A N 1 S  



LPKiTH 3250 

SLOPE .m 
FLOW &=3166 

SKE &1S, hs, ~ l . 5  

-0 - - - - - LEVEE 
LEGEND --- NATURAL GROUND 

PROPOSED FLOWLINE 

VICTORVILLE 
MASTER PLAN 
OF DRAINAGE I COMPREHENSIVE STORM DRAW PLAN 

LHE E-01 
SHEET 6 OF 13 



Do---.. LEVEE 
LEGEND --- NATURAL GROUND 

PROPOSED FLOWLINE 

VICTORVILLE 
MASTER PLAN 
DF DRAINAGE I COMPREHENSIVE STORM DRAIN PLAN 

LINE E-01 
SHEET 7 OF 13 

SCALE 

V: r* 



1 - o - o - - - LEVEE 
LEGEND --- NATURAL GROUND 

PROPOSED FLOWLINE 

1 VICTORVILLE I COMPREHENSIVE STORM DRAIN PLAN 
MASTER PLAN I LINE E-01 

 OF DRAINAGE ( SHEET 8 OF 13 



LPKiTH 3150 

SLOPE .013 

now I a 4 7 3  I 

TYPE WNCRETETRAPUODALCHANKL I 

- -- 0- 0- LEVEE 

LEGEND --- NATURAL GROUND 
PROPOSED FLOWLINE 

VlCTORVlLLE COMPREHENSIVE STORM DRAIN PLAN SCALE It r:iooo' 
MASTER PLAN LINE E-01 I V:- 

OF DRAINAGE SHEET 9 OF 13 vmuws0~asct-m 



- 

VICTORVILLE COMPREHENSIVE STORM DRAIN PLAN 
MASTER PLAN LINE E-01 
O F  DRAINAGE SHEET 10 OF 13 

I 

.r 
SCALE 

\MILAMSONa- 



.ENGTH 2400 2800 

SLOPE .017 .016 

FLOW Qm=1994 Qao=fm 

SlZE MS, LT, =15 

TYPE CONCRETETRAPUODALCHANEL 

-- - - - - - LEVEE 
LEGEND --- NATURAL GROUND 

PROPOSED FLOWLINE 

VlCTORVlLLE 
MASTER PLAN 
OF DRAINAGE I COMPREHENSIVE STORM DRAIN PLAN 

LINE E-01 
SHEET 11 OF 13 



LP(GTH 

SLOPE 

o o - m ~ - ~  LEVEE 
LEGEND --- NATURAL GROUND 

PROPOSED FLOWLINE 

IVICTORVILLE I COMPREHENSIVE STORM DRAIN PLAN 
MASTER PLAN I LINE E-01 

 OF DRAINAGE I SHEET 12 OF 13 



L€NGTH 2800 2650 

SLOPE .m .019 

FLOW OPo=1009 Q d 1  

SlZE b=S, M, z=l.5 b=6', M, zl.5 

TYPE CoNcEIE TRAPEZWML C H A W  

-- - - - - - LEVEE 
LEGEND --- NATURAL GROUND 

PROPOSED FLOWLINE 

VICTORVILLE 
MASTER PLAN 
OF DRAINAGE I I COMPREHENSIVE STORM DRAIN PLAN 

LINE E-01 
SHEET 13 OF 13 

SCALE 



FACILITY 
DESCRIPTION 

FACILITY UNIT UNIT FACILITY 
QUANTITY TYPE COST COST 

................................ 
STA 0+00 TO STA 15+00 
TRAP CHANNEL B=35' H=lOt Z=1.5 
EXCAVATION 
CONCRETE LINING 
FENCING 
RIGHT-OF-WAY (105' WIDTH) 
CULVERT (4)-12.5'x1Ot 

- - - - - - - - - - - - - - - - - - 

STA 15+00 TO STA 23+00 
TRAP CHANNEL B=25' H=lOt Z=1.5 
EXCAVATION 
CONCRETE LINING 
FENCING 
RIGHT-OF-WAY (95' WIDTH) ................................ 
STA 23+00 TO STA 119+00 
TRAP CHANNEL B=20f H=1Ot Z=1.5 
EXCAVATION 
CONCRETE LINING 
FENCING 
RIGHT-OF-WAY (90' WIDTH) 
RIGHT-OF-WAY (90' WIDTH) 
CULVERT (3) -12 ' ~10' ................................ 
STA 119+00 TO STA 169+00 
TRAP CHANNEL B=20t H=gt Z=1.5 
EXCAVATION 
CONCRETE LINING 
FENCING 
RIGHT-OF-WAY (87' WIDTH) 
RIGHT-OF-WAY (87 WIDTH) 
CULVERT (3)-11.5'~9~ 

STA 169+00 TO STA 241+50 
TRAP CHANNEL B=15' H=8' Z=1.5 
EXCAVATION 
CONCRETE LINING 
FENCING 
RIGHT-OF-WAY (79 ' WIDTH) 
RIGHT-OF-WAY (79' WIDTH) 
CULVERT (3)-9'~8' 

L.F. 56 84,000 
L. F. 306 459,000 
L.F. 7.5 22,500 
L. F. 108 162,000 
EA. 226,500 453,000 

L.F. 44 35,200 
L.F. 257 205,600 
L. F. 7.5 12,000 
L. F. 98 78,400 

L.F. 39 374,400 
L.F. 232 2,227.200 
L.F. 7.5 - 144; 000 
L.F. 93 660,300 
L.F. 46 55,200 
EA. 172,500 690,000 

L.F. 34 170,000 
L.F. 219 1,095,000 
L.F. 7.5 75,000 
L.F. 90 162,000 
L.F. 45 144,000 
EA. 162,500 487,500 

L. F. 24 174,000 
L. F. 181 1,312,250 
L. F. 7.5 108,750 
L.F. 82 479,700 
L.F. 41 57,400 
EA. 135,500 271,000 

VICTORVILLE COMPREHENSlVE STORM DRAIN PLAN 
MASTER PLAN LINE E-01 
OF DRAINAGE SHEET 1 OF 2 wLIlAMsoNasc).M 



................................ 
STA 241+50 TO STA 393+50 
TRAP CHANNEL B=15' H=7' 2=1.5 
EXCAVATION 
CONCRETE LINING 
FENCING 
RIGHT-OF-WAY (76' WIDTH) 
RIGHT-OF-WAY (76' WIDTH) 
CULVERT (3)-8.5'~7' ................................ 
STA 393+50 TO STA 443+50 
TRAP CHANNEL B=15' H=6' Z=1.5 
EXCAVATION 
CONCRETE LINING 
FENCING 
RIGHT-OF-WAY (73' WIDTH) 
CULVERT (3) -8'~6' 

STA 443+50 TO STA 471+50 
TRAP CHANNEL B=8' H=6/ 2=1.5 
EXCAVATION 
CONCRETE LINING 
FENCING 
RIGHT-OF-WAY (46' WIDTH) 
CULVERT (2) -8.5'~6' ................................ 
STA 471+50 TO STA 498+00 
TRAP CHANNEL B=6/ H=6' 2=1.5 
EXCAVATION 
CONCRETE LINING 
FENCING 
RIGHT-OF-WAY (44' WIDTH) ................................ 

L.F. 20 
L.F. 168 
L. F. 7.5 
L.F. 79 
L.F. 39 
EA. 125,500 

L. F. 16 
L. F. 154 
L. F. 7.5 
L.F. 75 
EA. 115,500 

L.F. 11 
L. F. 120 
L.F. 7.5 
L.F. 48 
EA. 87,000 

L.F. 10 
L.F. 110 
L.F. 7.5 
L.F. 45 

SUBTOTAL l7,6l6,OOO 
30% CONT. 5,284,800 
TOTAL 22,900,800 

I VICTORVILLE I C-E STORM DRAIN PLAN 
MASTER PLAN LINE E-01 
OF DRAINAGE SHEET 2 OF 2 
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APPENDIX B 
 

o Site Plan with Drainage Arrows and Facilities 
o Site Plan with Sub Watersheds 
o Rational Method Data (Hydrology AES Models) 
o Small Unit Hydrographs 
o Infiltration/detention Basin Analysis  
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Rational Method Data (Hydrology AES Models) 
Pre-Development 



____________________________________________________________________________
****************************************************************************

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2011 Advanced Engineering Software (aes)
              Ver. 18.0  Release Date: 07/01/2011  License ID 1499

                            Analysis prepared by:

                       Kimley-Horn and Associates, Inc.
                              765 The City Drive
                                  Suite 200
                               Orange, CA 92868

  ************************** DESCRIPTION OF STUDY **************************
* VESTING TENTATIVE PARCEL MAP 18487                                       *
* REV 5-22-18                                                              *
* 10VPEX.RES                                                               *

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

   FILE NAME: 10VPEX.DAT
   TIME/DATE OF STUDY: 12:12 05/24/2018
============================================================================

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
============================================================================

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

   USER SPECIFIED STORM EVENT(YEAR) =   10.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 1.00
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.678
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.130
   COMPUTED RAINFALL INTENSITY DATA:
   STORM EVENT =   10.00   1-HOUR INTENSITY(INCH/HOUR) = 0.6848
   SLOPE OF INTENSITY DURATION CURVE = 0.7000

   *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

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

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

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   884.10
   ELEVATION DATA: UPSTREAM(FEET) =   3232.78  DOWNSTREAM(FEET) =   3225.87

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   20.901
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.433

1



   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.)
   NATURAL POOR COVER
   "BARREN"                   A        7.06      0.42     1.000    78   20.90
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      6.46
   TOTAL AREA(ACRES) =      7.06   PEAK FLOW RATE(CFS) =      6.46

****************************************************************************
   FLOW PROCESS FROM NODE    101.00 TO NODE    102.00 IS CODE =  51
----------------------------------------------------------------------------

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

   ELEVATION DATA: UPSTREAM(FEET) =   3225.87  DOWNSTREAM(FEET) =   3214.87
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1309.00   CHANNEL SLOPE =  0.0084
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   2.00
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.150
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL POOR COVER
   "BARREN"                   A        7.84      0.42     1.000    78
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.42
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       9.07
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.82
   AVERAGE FLOW DEPTH(FEET) =   1.03   TRAVEL TIME(MIN.) =   7.73
   Tc(MIN.) =   28.63
   SUBAREA AREA(ACRES) =     7.84       SUBAREA RUNOFF(CFS) =    5.18
   EFFECTIVE AREA(ACRES) =     14.90     AREA-AVERAGED Fm(INCH/HR) =   0.42
   AREA-AVERAGED Fp(INCH/HR) =   0.42  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =       14.9         PEAK FLOW RATE(CFS) =       9.84

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  1.07   FLOW VELOCITY(FEET/SEC.) =   2.89
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    102.00 =    2193.10 FEET.
============================================================================

   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       14.9  TC(MIN.) =     28.63
   EFFECTIVE AREA(ACRES) =     14.90  AREA-AVERAGED Fm(INCH/HR)=  0.42
   AREA-AVERAGED Fp(INCH/HR) =  0.42  AREA-AVERAGED Ap = 1.000
   PEAK FLOW RATE(CFS)   =       9.84
============================================================================
============================================================================

   END OF RATIONAL METHOD ANALYSIS
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____________________________________________________________________________
****************************************************************************

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2011 Advanced Engineering Software (aes)
              Ver. 18.0  Release Date: 07/01/2011  License ID 1499

                            Analysis prepared by:

                       Kimley-Horn and Associates, Inc.
                              765 The City Drive
                                  Suite 200
                               Orange, CA 92868

  ************************** DESCRIPTION OF STUDY **************************
* VESTING TENTATIVE PARCEL MAP 18487                                       *
* REV 05-22-18                                                             *
* VP100EX.RES                                                              *

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

   FILE NAME: VP100EX.DAT
   TIME/DATE OF STUDY: 11:35 05/24/2018
============================================================================

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
============================================================================

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

   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 1.00
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.678
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.130
   COMPUTED RAINFALL INTENSITY DATA:
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) = 1.1300
   SLOPE OF INTENSITY DURATION CURVE = 0.7000

   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
===  =====  =========  =================  ======  ===== ====== ===== =======

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

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

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

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   884.10
   ELEVATION DATA: UPSTREAM(FEET) =   3232.78  DOWNSTREAM(FEET) =   3225.87

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   20.901
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.364

1



   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL POOR COVER
   "BARREN"                   A        7.06      0.18     1.000    93   20.90
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.18
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =     13.88
   TOTAL AREA(ACRES) =      7.06   PEAK FLOW RATE(CFS) =     13.88

****************************************************************************
   FLOW PROCESS FROM NODE    101.00 TO NODE    102.00 IS CODE =  51
----------------------------------------------------------------------------

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

   ELEVATION DATA: UPSTREAM(FEET) =   3225.87  DOWNSTREAM(FEET) =   3214.87
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1309.00   CHANNEL SLOPE =  0.0084
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   3.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   2.00
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  1.964
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL POOR COVER
   "BARREN"                   A        7.84      0.18     1.000    93
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.18
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      20.19
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.44
   AVERAGE FLOW DEPTH(FEET) =   1.40   TRAVEL TIME(MIN.) =   6.34
   Tc(MIN.) =   27.24
   SUBAREA AREA(ACRES) =     7.84       SUBAREA RUNOFF(CFS) =   12.59
   EFFECTIVE AREA(ACRES) =     14.90     AREA-AVERAGED Fm(INCH/HR) =   0.18
   AREA-AVERAGED Fp(INCH/HR) =   0.18  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =       14.9         PEAK FLOW RATE(CFS) =      23.92

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  1.49   FLOW VELOCITY(FEET/SEC.) =   3.59
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    102.00 =    2193.10 FEET.
============================================================================

   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       14.9  TC(MIN.) =     27.24
   EFFECTIVE AREA(ACRES) =     14.90  AREA-AVERAGED Fm(INCH/HR)=  0.18
   AREA-AVERAGED Fp(INCH/HR) =  0.18  AREA-AVERAGED Ap = 1.000
   PEAK FLOW RATE(CFS)   =      23.92
============================================================================
============================================================================

   END OF RATIONAL METHOD ANALYSIS
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____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
          (c) Copyright 1983-2011 Advanced Engineering Software (aes) 
              Ver. 18.0  Release Date: 07/01/2011  License ID 1499 
 

Analysis prepared by: 
Kimley-Horn and Associates, Inc. 

765 The City Drive 
Suite 200 

Orange, CA 92868 
    ************************** DESCRIPTION OF STUDY ************************** 
 * VESTING TENTATIVE PARCEL MAP 18487                                       * 
 * KR 10/30/18                                                              * 
 * VPOFF1.RES                                                               * 
  ************************************************************************** 
 
   FILE NAME: VPOFF1.DAT                                         
   TIME/DATE OF STUDY: 17:15 10/30/2018 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 1.00 
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.678 
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.130 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) = 1.1300 
   SLOPE OF INTENSITY DURATION CURVE = 0.7000 
 
   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150 
 



   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    801.00 TO NODE    802.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   658.60 
   ELEVATION DATA: UPSTREAM(FEET) =   3236.00  DOWNSTREAM(FEET) =   3230.90 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   18.613 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.564 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   NATURAL POOR COVER 
   "BARREN"                   A        7.39      0.18     1.000    93   18.61 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.18 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =     15.86 
   TOTAL AREA(ACRES) =      7.39   PEAK FLOW RATE(CFS) =     15.86 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        7.4  TC(MIN.) =     18.61 
   EFFECTIVE AREA(ACRES) =      7.39  AREA-AVERAGED Fm(INCH/HR)=  0.18 
   AREA-AVERAGED Fp(INCH/HR) =  0.18  AREA-AVERAGED Ap = 1.000 
   PEAK FLOW RATE(CFS)   =      15.86 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 



____________________________________________________________________________
****************************************************************************

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2011 Advanced Engineering Software (aes)
              Ver. 18.0  Release Date: 07/01/2011  License ID 1499

                            Analysis prepared by:

                       Kimley-Horn and Associates, Inc.
                              765 The City Drive
                                  Suite 200
                               Orange, CA 92868

  ************************** DESCRIPTION OF STUDY **************************
* VESTING TENTATIVE PARCEL MAP 18487                                       *
* REV 05-22-18                                                             *
* VPOFF2.RES                                                               *

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

   FILE NAME: VPOFF2.DAT
   TIME/DATE OF STUDY: 11:07 05/24/2018
============================================================================

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
============================================================================

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

   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 1.00
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.678
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.130
   COMPUTED RAINFALL INTENSITY DATA:
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) = 1.1300
   SLOPE OF INTENSITY DURATION CURVE = 0.7000

   *ANTECEDENT MOISTURE CONDITION (AMC) I 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

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

****************************************************************************
   FLOW PROCESS FROM NODE    900.00 TO NODE    901.00 IS CODE =  21
----------------------------------------------------------------------------

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   735.70
   ELEVATION DATA: UPSTREAM(FEET) =   3237.00  DOWNSTREAM(FEET) =   3226.59

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   17.246
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.705

1



   SUBAREA Tc AND LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL POOR COVER
   "BARREN"                   A        7.16      0.67     1.000    61   17.25
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.67
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =     13.14
   TOTAL AREA(ACRES) =      7.16   PEAK FLOW RATE(CFS) =     13.14
============================================================================

   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        7.2  TC(MIN.) =     17.25
   EFFECTIVE AREA(ACRES) =      7.16  AREA-AVERAGED Fm(INCH/HR)=  0.67
   AREA-AVERAGED Fp(INCH/HR) =  0.67  AREA-AVERAGED Ap = 1.000
   PEAK FLOW RATE(CFS)   =      13.14
============================================================================
============================================================================

   END OF RATIONAL METHOD ANALYSIS
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____________________________________________________________________________
****************************************************************************

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2011 Advanced Engineering Software (aes)
              Ver. 18.0  Release Date: 07/01/2011  License ID 1499

                            Analysis prepared by:

                       Kimley-Horn and Associates, Inc.
                              765 The City Drive
                                  Suite 200
                               Orange, CA 92868

  ************************** DESCRIPTION OF STUDY **************************
* VESTING TENTATIVE PARCEL MAP 18487                                       *
* REV 5-22-18                                                              *
* VP10P.RES                                                                *

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

   FILE NAME: VP10P.DAT
   TIME/DATE OF STUDY: 14:35 05/22/2018
============================================================================

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
============================================================================

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

   USER SPECIFIED STORM EVENT(YEAR) =   10.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 1.00
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.678
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.130
   COMPUTED RAINFALL INTENSITY DATA:
   STORM EVENT =   10.00   1-HOUR INTENSITY(INCH/HOUR) = 0.6848
   SLOPE OF INTENSITY DURATION CURVE = 0.7000

   *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

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

****************************************************************************
   FLOW PROCESS FROM NODE    700.00 TO NODE    701.00 IS CODE =  21
----------------------------------------------------------------------------

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   414.30
   ELEVATION DATA: UPSTREAM(FEET) =   3234.90  DOWNSTREAM(FEET) =   3227.85

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.788
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.436
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   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.)
   RESIDENTIAL
   "5-7 DWELLINGS/ACRE"       A        0.73      0.98     0.500    32    9.79
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.500
   SUBAREA RUNOFF(CFS) =      1.28
   TOTAL AREA(ACRES) =      0.73   PEAK FLOW RATE(CFS) =      1.28

****************************************************************************
   FLOW PROCESS FROM NODE    200.00 TO NODE    201.00 IS CODE =  21
----------------------------------------------------------------------------

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   680.70
   ELEVATION DATA: UPSTREAM(FEET) =   3230.00  DOWNSTREAM(FEET) =   3223.54

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   13.418
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.954
   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.)
   RESIDENTIAL
   "5-7 DWELLINGS/ACRE"       A        3.22      0.98     0.500    32   13.42
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.500
   SUBAREA RUNOFF(CFS) =      4.25
   TOTAL AREA(ACRES) =      3.22   PEAK FLOW RATE(CFS) =      4.25

****************************************************************************
   FLOW PROCESS FROM NODE    201.00 TO NODE    202.00 IS CODE =  31
----------------------------------------------------------------------------

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

   ELEVATION DATA: UPSTREAM(FEET) =  3219.54  DOWNSTREAM(FEET) =  3219.36
   FLOW LENGTH(FEET) =    27.68   MANNING'S N =  0.013
   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.73
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       4.25
   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =   13.52
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    202.00 =     708.38 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE    202.00 TO NODE    202.00 IS CODE =   1
----------------------------------------------------------------------------

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

   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   13.52
   RAINFALL INTENSITY(INCH/HR) =   1.94
   AREA-AVERAGED Fm(INCH/HR) =  0.49
   AREA-AVERAGED Fp(INCH/HR) =  0.98
   AREA-AVERAGED Ap =  0.50
   EFFECTIVE STREAM AREA(ACRES) =       3.22
   TOTAL STREAM AREA(ACRES) =       3.22
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.25

****************************************************************************
   FLOW PROCESS FROM NODE    300.00 TO NODE    301.00 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) =   696.60
   ELEVATION DATA: UPSTREAM(FEET) =   3234.90  DOWNSTREAM(FEET) =   3223.45

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.133
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.096
   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.)
   RESIDENTIAL
   "5-7 DWELLINGS/ACRE"       A        3.15      0.98     0.500    32   12.13
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.500
   SUBAREA RUNOFF(CFS) =      4.56
   TOTAL AREA(ACRES) =      3.15   PEAK FLOW RATE(CFS) =      4.56

****************************************************************************
   FLOW PROCESS FROM NODE    301.00 TO NODE    202.00 IS CODE =  31
----------------------------------------------------------------------------

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

   ELEVATION DATA: UPSTREAM(FEET) =  3219.45  DOWNSTREAM(FEET) =  3219.36
   FLOW LENGTH(FEET) =    22.31   MANNING'S N =  0.013
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.06
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       4.56
   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =   12.22
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    202.00 =     718.91 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE    202.00 TO NODE    202.00 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.) =   12.22
   RAINFALL INTENSITY(INCH/HR) =   2.09
   AREA-AVERAGED Fm(INCH/HR) =  0.49
   AREA-AVERAGED Fp(INCH/HR) =  0.98
   AREA-AVERAGED Ap =  0.50
   EFFECTIVE STREAM AREA(ACRES) =       3.15
   TOTAL STREAM AREA(ACRES) =       3.15
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.56

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1        4.25   13.52    1.944  0.98( 0.49) 0.50       3.2     200.00
       2        4.56   12.22    2.085  0.98( 0.49) 0.50       3.2     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
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1        8.78   12.22    2.085  0.98( 0.49) 0.50       6.1     300.00
       2        8.41   13.52    1.944  0.98( 0.49) 0.50       6.4     200.00
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =       8.78    Tc(MIN.) =    12.22
   EFFECTIVE AREA(ACRES) =       6.06   AREA-AVERAGED Fm(INCH/HR) =  0.49
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap =  0.50
   TOTAL AREA(ACRES) =        6.4
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    202.00 =     718.91 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE    202.00 TO NODE    203.00 IS CODE =  31
----------------------------------------------------------------------------

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

   ELEVATION DATA: UPSTREAM(FEET) =  3219.36  DOWNSTREAM(FEET) =  3212.64
   FLOW LENGTH(FEET) =  1049.87   MANNING'S N =  0.013
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  12.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.69
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       8.78
   PIPE TRAVEL TIME(MIN.) =   3.08    Tc(MIN.) =   15.30
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    203.00 =    1768.78 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE    203.00 TO NODE    203.00 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.) =   15.30
   RAINFALL INTENSITY(INCH/HR) =   1.78
   AREA-AVERAGED Fm(INCH/HR) =  0.49
   AREA-AVERAGED Fp(INCH/HR) =  0.98
   AREA-AVERAGED Ap =  0.50
   EFFECTIVE STREAM AREA(ACRES) =       6.06
   TOTAL STREAM AREA(ACRES) =       6.37
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       8.78

****************************************************************************
   FLOW PROCESS FROM NODE    400.00 TO NODE    401.00 IS CODE =  21
----------------------------------------------------------------------------

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   916.80
   ELEVATION DATA: UPSTREAM(FEET) =   3231.87  DOWNSTREAM(FEET) =   3218.15

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   13.799
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.916
   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.)
   RESIDENTIAL
   "5-7 DWELLINGS/ACRE"       A        3.22      0.98     0.500    32   13.80
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.98
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.500
   SUBAREA RUNOFF(CFS) =      4.14
   TOTAL AREA(ACRES) =      3.22   PEAK FLOW RATE(CFS) =      4.14

****************************************************************************
   FLOW PROCESS FROM NODE    203.00 TO NODE    203.00 IS CODE =   1
----------------------------------------------------------------------------

   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
============================================================================
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   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   13.80
   RAINFALL INTENSITY(INCH/HR) =   1.92
   AREA-AVERAGED Fm(INCH/HR) =  0.49
   AREA-AVERAGED Fp(INCH/HR) =  0.98
   AREA-AVERAGED Ap =  0.50
   EFFECTIVE STREAM AREA(ACRES) =       3.22
   TOTAL STREAM AREA(ACRES) =       3.22
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       4.14

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1        8.78   15.30    1.782  0.98( 0.49) 0.50       6.1     300.00
       1        8.41   16.62    1.682  0.98( 0.49) 0.50       6.4     200.00
       2        4.14   13.80    1.916  0.98( 0.49) 0.50       3.2     400.00

   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       12.87   13.80    1.916  0.98( 0.49) 0.50       8.7     400.00
       2       12.53   15.30    1.782  0.98( 0.49) 0.50       9.3     300.00
       3       11.87   16.62    1.682  0.98( 0.49) 0.50       9.6     200.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      12.87    Tc(MIN.) =    13.80
   EFFECTIVE AREA(ACRES) =       8.69   AREA-AVERAGED Fm(INCH/HR) =  0.49
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap =  0.50
   TOTAL AREA(ACRES) =        9.6
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    203.00 =    1768.78 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE    203.00 TO NODE    204.00 IS CODE =  31
----------------------------------------------------------------------------

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

   ELEVATION DATA: UPSTREAM(FEET) =  3212.64  DOWNSTREAM(FEET) =  3212.11
   FLOW LENGTH(FEET) =    83.37   MANNING'S N =  0.013
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  15.0 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.24
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      12.87
   PIPE TRAVEL TIME(MIN.) =   0.22    Tc(MIN.) =   14.02
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    204.00 =    1852.15 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 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.) =   14.02
   RAINFALL INTENSITY(INCH/HR) =   1.89
   AREA-AVERAGED Fm(INCH/HR) =  0.49
   AREA-AVERAGED Fp(INCH/HR) =  0.98
   AREA-AVERAGED Ap =  0.50
   EFFECTIVE STREAM AREA(ACRES) =       8.69
   TOTAL STREAM AREA(ACRES) =       9.59
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      12.87
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****************************************************************************
   FLOW PROCESS FROM NODE    500.00 TO NODE    501.00 IS CODE =  21
----------------------------------------------------------------------------

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   967.60
   ELEVATION DATA: UPSTREAM(FEET) =   3227.30  DOWNSTREAM(FEET) =   3217.30

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   15.183
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.792
   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.)
   RESIDENTIAL
   "5-7 DWELLINGS/ACRE"       A        4.58      0.98     0.500    32   15.18
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.97
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.500
   SUBAREA RUNOFF(CFS) =      5.38
   TOTAL AREA(ACRES) =      4.58   PEAK FLOW RATE(CFS) =      5.38

****************************************************************************
   FLOW PROCESS FROM NODE    501.00 TO NODE    204.00 IS CODE =  31
----------------------------------------------------------------------------

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

   ELEVATION DATA: UPSTREAM(FEET) =  3213.30  DOWNSTREAM(FEET) =  3212.11
   FLOW LENGTH(FEET) =    33.27   MANNING'S N =  0.013
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.53
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       5.38
   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =   15.24
   LONGEST FLOWPATH FROM NODE    500.00 TO NODE    204.00 =    1000.87 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 IS CODE =   1
----------------------------------------------------------------------------

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

   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   15.24
   RAINFALL INTENSITY(INCH/HR) =   1.79
   AREA-AVERAGED Fm(INCH/HR) =  0.49
   AREA-AVERAGED Fp(INCH/HR) =  0.97
   AREA-AVERAGED Ap =  0.50
   EFFECTIVE STREAM AREA(ACRES) =       4.58
   TOTAL STREAM AREA(ACRES) =       4.58
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       5.38

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       12.87   14.02    1.895  0.98( 0.49) 0.50       8.7     400.00
       1       12.53   15.53    1.764  0.98( 0.49) 0.50       9.3     300.00
       1       11.87   16.85    1.666  0.98( 0.49) 0.50       9.6     200.00
       2        5.38   15.24    1.787  0.97( 0.49) 0.50       4.6     500.00

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

   ** PEAK FLOW RATE TABLE **
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    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       18.23   14.02    1.895  0.98( 0.49) 0.50      12.9     400.00
       2       17.97   15.24    1.787  0.98( 0.49) 0.50      13.7     500.00
       3       17.81   15.53    1.764  0.98( 0.49) 0.50      13.9     300.00
       4       16.74   16.85    1.666  0.98( 0.49) 0.50      14.2     200.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      18.23    Tc(MIN.) =    14.02
   EFFECTIVE AREA(ACRES) =      12.90   AREA-AVERAGED Fm(INCH/HR) =  0.49
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap =  0.50
   TOTAL AREA(ACRES) =       14.2
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    204.00 =    1852.15 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE    204.00 TO NODE    600.00 IS CODE =  31
----------------------------------------------------------------------------

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

   ELEVATION DATA: UPSTREAM(FEET) =  3212.11  DOWNSTREAM(FEET) =  3212.03
   FLOW LENGTH(FEET) =    11.87   MANNING'S N =  0.013
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  19.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.74
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      18.23
   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =   14.05
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    600.00 =    1864.02 FEET.
============================================================================

   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       14.2  TC(MIN.) =     14.05
   EFFECTIVE AREA(ACRES) =     12.90  AREA-AVERAGED Fm(INCH/HR)=  0.49
   AREA-AVERAGED Fp(INCH/HR) =  0.98  AREA-AVERAGED Ap = 0.500
   PEAK FLOW RATE(CFS)   =      18.23

   ** PEAK FLOW RATE TABLE **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       18.23   14.05    1.892  0.98( 0.49) 0.50      12.9     400.00
       2       17.97   15.27    1.785  0.98( 0.49) 0.50      13.7     500.00
       3       17.81   15.56    1.761  0.98( 0.49) 0.50      13.9     300.00
       4       16.74   16.88    1.664  0.98( 0.49) 0.50      14.2     200.00
============================================================================
============================================================================

   END OF RATIONAL METHOD ANALYSIS
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____________________________________________________________________________
****************************************************************************

              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2011 Advanced Engineering Software (aes)
              Ver. 18.0  Release Date: 07/01/2011  License ID 1499

                            Analysis prepared by:

                       Kimley-Horn and Associates, Inc.
                              765 The City Drive
                                  Suite 200
                               Orange, CA 92868

  ************************** DESCRIPTION OF STUDY **************************
* VESTING TENTATIVE PARCEL MAP 18487                                       *
* REV 5-22-18                                                              *
* VP100P.RES                                                               *

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

   FILE NAME: VP100P.DAT
   TIME/DATE OF STUDY: 14:10 05/22/2018
============================================================================

   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
============================================================================

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

   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 1.00
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*
   10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  0.678
   100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) =  1.130
   COMPUTED RAINFALL INTENSITY DATA:
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) = 1.1300
   SLOPE OF INTENSITY DURATION CURVE = 0.7000

   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
===  =====  =========  =================  ======  ===== ====== ===== =======

   1   30.0     20.0    0.018/0.018/0.020   0.50    2.00 0.0312 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

****************************************************************************
   FLOW PROCESS FROM NODE    700.00 TO NODE    701.00 IS CODE =  21
----------------------------------------------------------------------------

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   414.30
   ELEVATION DATA: UPSTREAM(FEET) =   3234.90  DOWNSTREAM(FEET) =   3227.85

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.788
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.021
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   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   RESIDENTIAL
   "5-7 DWELLINGS/ACRE"       A        0.73      0.74     0.500    52    9.79
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.500
   SUBAREA RUNOFF(CFS) =      2.40
   TOTAL AREA(ACRES) =      0.73   PEAK FLOW RATE(CFS) =      2.40

****************************************************************************
   FLOW PROCESS FROM NODE    200.00 TO NODE    201.00 IS CODE =  21
----------------------------------------------------------------------------

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   680.70
   ELEVATION DATA: UPSTREAM(FEET) =   3230.00  DOWNSTREAM(FEET) =   3223.54

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   13.418
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.224
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   RESIDENTIAL
   "5-7 DWELLINGS/ACRE"       A        3.22      0.74     0.500    52   13.42
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.500
   SUBAREA RUNOFF(CFS) =      8.27
   TOTAL AREA(ACRES) =      3.22   PEAK FLOW RATE(CFS) =      8.27

****************************************************************************
   FLOW PROCESS FROM NODE    201.00 TO NODE    202.00 IS CODE =  31
----------------------------------------------------------------------------

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

   ELEVATION DATA: UPSTREAM(FEET) =  3219.54  DOWNSTREAM(FEET) =  3219.36
   FLOW LENGTH(FEET) =    27.68   MANNING'S N =  0.013
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  14.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.46
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       8.27
   PIPE TRAVEL TIME(MIN.) =   0.08    Tc(MIN.) =   13.50
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    202.00 =     708.38 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE    202.00 TO NODE    202.00 IS CODE =   1
----------------------------------------------------------------------------

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

   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   13.50
   RAINFALL INTENSITY(INCH/HR) =   3.21
   AREA-AVERAGED Fm(INCH/HR) =  0.37
   AREA-AVERAGED Fp(INCH/HR) =  0.74
   AREA-AVERAGED Ap =  0.50
   EFFECTIVE STREAM AREA(ACRES) =       3.22
   TOTAL STREAM AREA(ACRES) =       3.22
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       8.27

****************************************************************************
   FLOW PROCESS FROM NODE    300.00 TO NODE    301.00 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) =   696.60
   ELEVATION DATA: UPSTREAM(FEET) =   3234.90  DOWNSTREAM(FEET) =   3223.45

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.133
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.459
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   RESIDENTIAL
   "5-7 DWELLINGS/ACRE"       A        3.15      0.74     0.500    52   12.13
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.500
   SUBAREA RUNOFF(CFS) =      8.76
   TOTAL AREA(ACRES) =      3.15   PEAK FLOW RATE(CFS) =      8.76

****************************************************************************
   FLOW PROCESS FROM NODE    301.00 TO NODE    202.00 IS CODE =  31
----------------------------------------------------------------------------

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

   ELEVATION DATA: UPSTREAM(FEET) =  3219.45  DOWNSTREAM(FEET) =  3219.36
   FLOW LENGTH(FEET) =    22.31   MANNING'S N =  0.013
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  15.2 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.71
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       8.76
   PIPE TRAVEL TIME(MIN.) =   0.08    Tc(MIN.) =   12.21
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    202.00 =     718.91 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE    202.00 TO NODE    202.00 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.) =   12.21
   RAINFALL INTENSITY(INCH/HR) =   3.44
   AREA-AVERAGED Fm(INCH/HR) =  0.37
   AREA-AVERAGED Fp(INCH/HR) =  0.74
   AREA-AVERAGED Ap =  0.50
   EFFECTIVE STREAM AREA(ACRES) =       3.15
   TOTAL STREAM AREA(ACRES) =       3.15
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       8.76

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1        8.27   13.50    3.210  0.74( 0.37) 0.50       3.2     200.00
       2        8.76   12.21    3.444  0.74( 0.37) 0.50       3.2     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
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       16.85   12.21    3.444  0.74( 0.37) 0.50       6.1     300.00
       2       16.36   13.50    3.210  0.74( 0.37) 0.50       6.4     200.00
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      16.85    Tc(MIN.) =    12.21
   EFFECTIVE AREA(ACRES) =       6.06   AREA-AVERAGED Fm(INCH/HR) =  0.37
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.50
   TOTAL AREA(ACRES) =        6.4
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    202.00 =     718.91 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE    202.00 TO NODE    203.00 IS CODE =  31
----------------------------------------------------------------------------

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

   ELEVATION DATA: UPSTREAM(FEET) =  3219.36  DOWNSTREAM(FEET) =  3212.64
   FLOW LENGTH(FEET) =  1049.87   MANNING'S N =  0.013
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  18.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.55
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      16.85
   PIPE TRAVEL TIME(MIN.) =   2.67    Tc(MIN.) =   14.89
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    203.00 =    1768.78 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE    203.00 TO NODE    203.00 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.) =   14.89
   RAINFALL INTENSITY(INCH/HR) =   3.00
   AREA-AVERAGED Fm(INCH/HR) =  0.37
   AREA-AVERAGED Fp(INCH/HR) =  0.74
   AREA-AVERAGED Ap =  0.50
   EFFECTIVE STREAM AREA(ACRES) =       6.06
   TOTAL STREAM AREA(ACRES) =       6.37
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      16.85

****************************************************************************
   FLOW PROCESS FROM NODE    400.00 TO NODE    401.00 IS CODE =  21
----------------------------------------------------------------------------

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   916.80
   ELEVATION DATA: UPSTREAM(FEET) =   3231.87  DOWNSTREAM(FEET) =   3218.15

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   13.799
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  3.162
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   RESIDENTIAL
   "5-7 DWELLINGS/ACRE"       A        3.22      0.74     0.500    52   13.80
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.500
   SUBAREA RUNOFF(CFS) =      8.09
   TOTAL AREA(ACRES) =      3.22   PEAK FLOW RATE(CFS) =      8.09

****************************************************************************
   FLOW PROCESS FROM NODE    401.00 TO NODE    203.00 IS CODE =  31
----------------------------------------------------------------------------

   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
============================================================================
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   ELEVATION DATA: UPSTREAM(FEET) =  3214.15  DOWNSTREAM(FEET) =  3212.64
   FLOW LENGTH(FEET) =    34.81   MANNING'S N =  0.013
   DEPTH OF FLOW IN  15.0 INCH PIPE IS   8.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.46
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       8.09
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =   13.85
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    203.00 =     951.61 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE    203.00 TO NODE    203.00 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.) =   13.85
   RAINFALL INTENSITY(INCH/HR) =   3.15
   AREA-AVERAGED Fm(INCH/HR) =  0.37
   AREA-AVERAGED Fp(INCH/HR) =  0.74
   AREA-AVERAGED Ap =  0.50
   EFFECTIVE STREAM AREA(ACRES) =       3.22
   TOTAL STREAM AREA(ACRES) =       3.22
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       8.09

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       16.85   14.89    2.998  0.74( 0.37) 0.50       6.1     300.00
       1       16.36   16.18    2.828  0.74( 0.37) 0.50       6.4     200.00
       2        8.09   13.85    3.153  0.74( 0.37) 0.50       3.2     400.00

   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       24.69   13.85    3.153  0.74( 0.37) 0.50       8.9     400.00
       2       24.49   14.89    2.998  0.74( 0.37) 0.50       9.3     300.00
       3       23.50   16.18    2.828  0.74( 0.37) 0.50       9.6     200.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      24.69    Tc(MIN.) =    13.85
   EFFECTIVE AREA(ACRES) =       8.86   AREA-AVERAGED Fm(INCH/HR) =  0.37
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.50
   TOTAL AREA(ACRES) =        9.6
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    203.00 =    1768.78 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE    203.00 TO NODE    204.00 IS CODE =  31
----------------------------------------------------------------------------

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

   ELEVATION DATA: UPSTREAM(FEET) =  3212.64  DOWNSTREAM(FEET) =  3212.11
   FLOW LENGTH(FEET) =    83.37   MANNING'S N =  0.013
   DEPTH OF FLOW IN  30.0 INCH PIPE IS  19.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.32
   ESTIMATED PIPE DIAMETER(INCH) =  30.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      24.69
   PIPE TRAVEL TIME(MIN.) =   0.19    Tc(MIN.) =   14.04
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    204.00 =    1852.15 FEET.

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

5



   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 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.) =   14.04
   RAINFALL INTENSITY(INCH/HR) =   3.12
   AREA-AVERAGED Fm(INCH/HR) =  0.37
   AREA-AVERAGED Fp(INCH/HR) =  0.74
   AREA-AVERAGED Ap =  0.50
   EFFECTIVE STREAM AREA(ACRES) =       8.86
   TOTAL STREAM AREA(ACRES) =       9.59
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      24.69

****************************************************************************
   FLOW PROCESS FROM NODE    500.00 TO NODE    501.00 IS CODE =  21
----------------------------------------------------------------------------

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

   INITIAL SUBAREA FLOW-LENGTH(FEET) =   967.60
   ELEVATION DATA: UPSTREAM(FEET) =   3227.30  DOWNSTREAM(FEET) =   3217.30

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   15.183
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  2.957
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   RESIDENTIAL
   "5-7 DWELLINGS/ACRE"       A        4.58      0.74     0.500    52   15.18
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.74
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.500
   SUBAREA RUNOFF(CFS) =     10.66
   TOTAL AREA(ACRES) =      4.58   PEAK FLOW RATE(CFS) =     10.66

****************************************************************************
   FLOW PROCESS FROM NODE    501.00 TO NODE    204.00 IS CODE =  31
----------------------------------------------------------------------------

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

   ELEVATION DATA: UPSTREAM(FEET) =  3213.30  DOWNSTREAM(FEET) =  3212.11
   FLOW LENGTH(FEET) =    33.27   MANNING'S N =  0.013
   DEPTH OF FLOW IN  15.0 INCH PIPE IS  10.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.22
   ESTIMATED PIPE DIAMETER(INCH) =  15.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      10.66
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =   15.23
   LONGEST FLOWPATH FROM NODE    500.00 TO NODE    204.00 =    1000.87 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE    204.00 TO NODE    204.00 IS CODE =   1
----------------------------------------------------------------------------

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

   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   15.23
   RAINFALL INTENSITY(INCH/HR) =   2.95
   AREA-AVERAGED Fm(INCH/HR) =  0.37
   AREA-AVERAGED Fp(INCH/HR) =  0.74
   AREA-AVERAGED Ap =  0.50
   EFFECTIVE STREAM AREA(ACRES) =       4.58
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   TOTAL STREAM AREA(ACRES) =       4.58
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      10.66

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       24.69   14.04    3.124  0.74( 0.37) 0.50       8.9     400.00
       1       24.49   15.08    2.971  0.74( 0.37) 0.50       9.3     300.00
       1       23.50   16.38    2.804  0.74( 0.37) 0.50       9.6     200.00
       2       10.66   15.23    2.950  0.74( 0.37) 0.50       4.6     500.00

   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       35.17   14.04    3.124  0.74( 0.37) 0.50      13.1     400.00
       2       35.12   15.08    2.971  0.74( 0.37) 0.50      13.8     300.00
       3       35.03   15.23    2.950  0.74( 0.37) 0.50      13.9     500.00
       4       33.55   16.38    2.804  0.74( 0.37) 0.50      14.2     200.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      35.17    Tc(MIN.) =    14.04
   EFFECTIVE AREA(ACRES) =      13.08   AREA-AVERAGED Fm(INCH/HR) =  0.37
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap =  0.50
   TOTAL AREA(ACRES) =       14.2
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    204.00 =    1852.15 FEET.

****************************************************************************
   FLOW PROCESS FROM NODE    204.00 TO NODE    600.00 IS CODE =  31
----------------------------------------------------------------------------

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

   ELEVATION DATA: UPSTREAM(FEET) =  3212.11  DOWNSTREAM(FEET) =  3212.03
   FLOW LENGTH(FEET) =    11.87   MANNING'S N =  0.013
   DEPTH OF FLOW IN  33.0 INCH PIPE IS  22.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.14
   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      35.17
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =   14.06
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    600.00 =    1864.02 FEET.
============================================================================

   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       14.2  TC(MIN.) =     14.06
   EFFECTIVE AREA(ACRES) =     13.08  AREA-AVERAGED Fm(INCH/HR)=  0.37
   AREA-AVERAGED Fp(INCH/HR) =  0.74  AREA-AVERAGED Ap = 0.500
   PEAK FLOW RATE(CFS)   =      35.17

   ** PEAK FLOW RATE TABLE **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       35.17   14.06    3.120  0.74( 0.37) 0.50      13.1     400.00
       2       35.12   15.11    2.967  0.74( 0.37) 0.50      13.8     300.00
       3       35.03   15.26    2.947  0.74( 0.37) 0.50      13.9     500.00
       4       33.55   16.41    2.801  0.74( 0.37) 0.50      14.2     200.00
============================================================================
============================================================================

   END OF RATIONAL METHOD ANALYSIS
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LOW LOSS FRACTION AMC II POST-DEVELOPMENT 10 YEAR 

============================================================================ 

 *** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm) 

     AND LOW LOSS FRACTION ESTIMATIONS FOR AMC II:  

 

     TOTAL 24-HOUR DURATION RAINFALL DEPTH =     2.87 (inches) 

 

     SOIL-COVER     AREA      PERCENT OF    SCS CURVE    LOSS RATE 

        TYPE      (Acres)   PERVIOUS AREA     NUMBER    Fp(in./hr.)    YIELD 

          1         14.90       50.00            32.       0.975       0.460 

 

     TOTAL AREA (Acres) =     14.90 

                              _ 

     AREA-AVERAGED LOSS RATE, Fm (in./hr.) =  0.488 

                                      _ 

     AREA-AVERAGED LOW LOSS FRACTION, Y = 0.540 

 ============================================================================ 

 

 

 

 

 

 

 

 

 

 

 

 

 



10-YEAR POST-DEVELOPED 

 



---------------------------------------------------------------------------- 

 
 
     RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90 
     TOTAL CATCHMENT AREA(ACRES) =   14.90 
     SOIL-LOSS RATE, Fm,(INCH/HR) =  0.488 
     LOW LOSS FRACTION = 0.540 
     TIME OF CONCENTRATION(MIN.) = 14.06 
     SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA 
     USER SPECIFIED RAINFALL VALUES ARE USED 
     RETURN FREQUENCY(YEARS) =  10 
        5-MINUTE POINT RAINFALL VALUE(INCHES) =  0.19 
       30-MINUTE POINT RAINFALL VALUE(INCHES) =  0.51 
        1-HOUR   POINT RAINFALL VALUE(INCHES) =  0.68 
        3-HOUR   POINT RAINFALL VALUE(INCHES) =  1.05 
        6-HOUR   POINT RAINFALL VALUE(INCHES) =  1.42 
       24-HOUR   POINT RAINFALL VALUE(INCHES) =  2.87 
 
 ---------------------------------------------------------------------------- 
 
     TOTAL CATCHMENT   RUNOFF  VOLUME(ACRE-FEET) =     1.54 
     TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) =     2.02 
 
 **************************************************************************** 
   TIME     VOLUME       Q    0.        5.0      10.0      15.0      20.0 
  (HOURS)    (AF)      (CFS) 
 ---------------------------------------------------------------------------- 
   0.07      0.0000      0.00  Q         .         .         .         . 
   0.30      0.0036      0.38  Q         .         .         .         . 
   0.53      0.0109      0.38  Q         .         .         .         . 
   0.77      0.0183      0.38  Q         .         .         .         . 
   1.00      0.0257      0.38  Q         .         .         .         . 
   1.24      0.0332      0.39  Q         .         .         .         . 
   1.47      0.0407      0.39  Q         .         .         .         . 
   1.71      0.0483      0.39  Q         .         .         .         . 
   1.94      0.0559      0.40  Q         .         .         .         . 
   2.17      0.0636      0.40  Q         .         .         .         . 
   2.41      0.0714      0.40  Q         .         .         .         . 
   2.64      0.0792      0.41  Q         .         .         .         . 
   2.88      0.0871      0.41  Q         .         .         .         . 
   3.11      0.0951      0.41  Q         .         .         .         . 
   3.35      0.1032      0.42  Q         .         .         .         . 
   3.58      0.1113      0.42  Q         .         .         .         . 
   3.81      0.1195      0.42  Q         .         .         .         . 
   4.05      0.1277      0.43  Q         .         .         .         . 
   4.28      0.1361      0.43  Q         .         .         .         . 
   4.52      0.1445      0.44  Q         .         .         .         . 
   4.75      0.1530      0.44  Q         .         .         .         . 
   4.99      0.1616      0.45  Q         .         .         .         . 
   5.22      0.1703      0.45  Q         .         .         .         . 



   5.45      0.1791      0.46  Q         .         .         .         . 
   5.69      0.1879      0.46  Q         .         .         .         . 
   5.92      0.1969      0.47  Q         .         .         .         . 
   6.16      0.2060      0.47  Q         .         .         .         . 
   6.39      0.2152      0.48  Q         .         .         .         . 
   6.63      0.2244      0.48  Q         .         .         .         . 
   6.86      0.2338      0.49  Q         .         .         .         . 
   7.10      0.2434      0.49  Q         .         .         .         . 
   7.33      0.2530      0.50  .Q        .         .         .         . 
   7.56      0.2628      0.51  .Q        .         .         .         . 
   7.80      0.2727      0.52  .Q        .         .         .         . 
   8.03      0.2827      0.52  .Q        .         .         .         . 
   8.27      0.2929      0.53  .Q        .         .         .         . 
   8.50      0.3032      0.54  .Q        .         .         .         . 
   8.74      0.3137      0.55  .Q        .         .         .         . 
   8.97      0.3243      0.55  .Q        .         .         .         . 
   9.20      0.3351      0.56  .Q        .         .         .         . 
   9.44      0.3461      0.57  .Q        .         .         .         . 
   9.67      0.3573      0.58  .Q        .         .         .         . 
   9.91      0.3687      0.59  .Q        .         .         .         . 
  10.14      0.3803      0.61  .Q        .         .         .         . 
  10.38      0.3921      0.61  .Q        .         .         .         . 
  10.61      0.4041      0.63  .Q        .         .         .         . 
  10.84      0.4164      0.64  .Q        .         .         .         . 
  11.08      0.4290      0.66  .Q        .         .         .         . 
  11.31      0.4419      0.67  .Q        .         .         .         . 
  11.55      0.4551      0.69  .Q        .         .         .         . 
  11.78      0.4686      0.70  .Q        .         .         .         . 
  12.02      0.4824      0.73  .Q        .         .         .         . 
  12.25      0.4960      0.68  .Q        .         .         .         . 
  12.48      0.5091      0.67  .Q        .         .         .         . 
  12.72      0.5222      0.68  .Q        .         .         .         . 
  12.95      0.5358      0.72  .Q        .         .         .         . 
  13.19      0.5499      0.74  .Q        .         .         .         . 
  13.42      0.5647      0.79  .Q        .         .         .         . 
  13.66      0.5803      0.81  .Q        .         .         .         . 
  13.89      0.5966      0.88  .Q        .         .         .         . 
  14.13      0.6140      0.91  .Q        .         .         .         . 
  14.36      0.6317      0.92  .Q        .         .         .         . 
  14.59      0.6500      0.97  .Q        .         .         .         . 
  14.83      0.6700      1.10  . Q       .         .         .         . 
  15.06      0.6921      1.19  . Q       .         .         .         . 
  15.30      0.7175      1.43  . Q       .         .         .         . 
  15.53      0.7473      1.64  .  Q      .         .         .         . 
  15.77      0.7875      2.51  .    Q    .         .         .         . 
  16.00      0.8503      3.97  .      Q  .         .         .         . 
  16.23      1.0127     12.80  .         .         .    Q    .         . 
  16.47      1.1558      1.99  .  Q      .         .         .         . 
  16.70      1.1876      1.29  . Q       .         .         .         . 
  16.94      1.2101      1.03  . Q       .         .         .         . 
  17.17      1.2287      0.89  .Q        .         .         .         . 



  17.41      1.2454      0.84  .Q        .         .         .         . 
  17.64      1.2610      0.76  .Q        .         .         .         . 
  17.87      1.2752      0.70  .Q        .         .         .         . 
  18.11      1.2883      0.65  .Q        .         .         .         . 
  18.34      1.3015      0.72  .Q        .         .         .         . 
  18.58      1.3151      0.68  .Q        .         .         .         . 
  18.81      1.3279      0.65  .Q        .         .         .         . 
  19.05      1.3402      0.62  .Q        .         .         .         . 
  19.28      1.3521      0.60  .Q        .         .         .         . 
  19.52      1.3635      0.58  .Q        .         .         .         . 
  19.75      1.3744      0.56  .Q        .         .         .         . 
  19.98      1.3851      0.54  .Q        .         .         .         . 
  20.22      1.3954      0.53  .Q        .         .         .         . 
  20.45      1.4055      0.51  .Q        .         .         .         . 
  20.69      1.4152      0.50  Q         .         .         .         . 
  20.92      1.4247      0.49  Q         .         .         .         . 
  21.16      1.4340      0.47  Q         .         .         .         . 
  21.39      1.4431      0.46  Q         .         .         .         . 
  21.62      1.4520      0.45  Q         .         .         .         . 
  21.86      1.4607      0.44  Q         .         .         .         . 
  22.09      1.4692      0.44  Q         .         .         .         . 
  22.33      1.4775      0.43  Q         .         .         .         . 
  22.56      1.4857      0.42  Q         .         .         .         . 
  22.80      1.4937      0.41  Q         .         .         .         . 
  23.03      1.5016      0.40  Q         .         .         .         . 
  23.26      1.5094      0.40  Q         .         .         .         . 
  23.50      1.5171      0.39  Q         .         .         .         . 
  23.73      1.5246      0.39  Q         .         .         .         . 
  23.97      1.5320      0.38  Q         .         .         .         . 
  24.20      1.5393      0.37  Q         .         .         .         . 
  24.44      1.5429      0.00  Q         .         .         .         . 
 ---------------------------------------------------------------------------- 
-------------------------------------------------------------------------------- 
    TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE: 
    (Note: 100% of Peak Flow Rate estimate assumed to have 
    an instantaneous time duration) 
 
    Percentile of Estimated                 Duration 
        Peak Flow Rate                      (minutes) 
    =======================                 ========= 
               0%                            1448.2 
              10%                              98.4 
              20%                              28.1 
              30%                              28.1 
              40%                              14.1 
              50%                              14.1 
              60%                              14.1 
              70%                              14.1 
              80%                              14.1 
              90%                              14.1 



LOW LOSS FRACTION AMC III POST-DEVELOPMENT 100 YEAR 

============================================================================ 

 *** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm) 

     AND LOW LOSS FRACTION ESTIMATIONS FOR AMC III: 

 

     TOTAL 24-HOUR DURATION RAINFALL DEPTH =     5.19 (inches) 

 

     SOIL-COVER     AREA      PERCENT OF    SCS CURVE    LOSS RATE 

        TYPE      (Acres)   PERVIOUS AREA     NUMBER    Fp(in./hr.)    YIELD 

          1         14.90       50.00       32.(AMC II)     0.742       0.563 

 

     TOTAL AREA (Acres) =     14.90 

                              _ 

     AREA-AVERAGED LOSS RATE, Fm (in./hr.) =  0.371 

                                      _ 

     AREA-AVERAGED LOW LOSS FRACTION, Y = 0.437 

 ============================================================================ 



100-YEAR POST-DEVELOPED 



---------------------------------------------------------------------------- 
 
     RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90 
     TOTAL CATCHMENT AREA(ACRES) =   14.90 
     SOIL-LOSS RATE, Fm,(INCH/HR) =  0.371 
     LOW LOSS FRACTION = 0.437 
     TIME OF CONCENTRATION(MIN.) = 14.06 
     SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA 
     USER SPECIFIED RAINFALL VALUES ARE USED 
     RETURN FREQUENCY(YEARS) = 100 
        5-MINUTE POINT RAINFALL VALUE(INCHES) =  0.32 
       30-MINUTE POINT RAINFALL VALUE(INCHES) =  0.84 
        1-HOUR   POINT RAINFALL VALUE(INCHES) =  1.13 
        3-HOUR   POINT RAINFALL VALUE(INCHES) =  1.77 
        6-HOUR   POINT RAINFALL VALUE(INCHES) =  2.45 
       24-HOUR   POINT RAINFALL VALUE(INCHES) =  5.19 
 
 ---------------------------------------------------------------------------- 
 
     TOTAL CATCHMENT   RUNOFF  VOLUME(ACRE-FEET) =     3.45 
     TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) =     2.99 
 
 **************************************************************************** 
   TIME     VOLUME       Q    0.        7.5      15.0      22.5      30.0 
  (HOURS)    (AF)      (CFS) 
 ---------------------------------------------------------------------------- 
   0.07      0.0000      0.00  Q         .         .         .         . 
   0.30      0.0086      0.89  .Q        .         .         .         . 
   0.53      0.0258      0.89  .Q        .         .         .         . 
   0.77      0.0432      0.90  .Q        .         .         .         . 
   1.00      0.0606      0.90  .Q        .         .         .         . 
   1.24      0.0782      0.91  .Q        .         .         .         . 
   1.47      0.0960      0.92  .Q        .         .         .         . 
   1.71      0.1138      0.93  .Q        .         .         .         . 
   1.94      0.1318      0.93  .Q        .         .         .         . 
   2.17      0.1499      0.94  .Q        .         .         .         . 
   2.41      0.1682      0.95  .Q        .         .         .         . 
   2.64      0.1866      0.96  .Q        .         .         .         . 
   2.88      0.2051      0.96  .Q        .         .         .         . 
   3.11      0.2238      0.97  .Q        .         .         .         . 
   3.35      0.2427      0.98  .Q        .         .         .         . 
   3.58      0.2617      0.99  .Q        .         .         .         . 
   3.81      0.2809      0.99  .Q        .         .         .         . 
   4.05      0.3002      1.00  .Q        .         .         .         . 
   4.28      0.3197      1.01  .Q        .         .         .         . 
   4.52      0.3394      1.02  .Q        .         .         .         . 
   4.75      0.3593      1.03  .Q        .         .         .         . 
   4.99      0.3794      1.04  .Q        .         .         .         . 
   5.22      0.3996      1.05  .Q        .         .         .         . 
   5.45      0.4201      1.06  .Q        .         .         .         . 
   5.69      0.4407      1.07  .Q        .         .         .         . 



   5.92      0.4616      1.09  .Q        .         .         .         . 
   6.16      0.4827      1.09  .Q        .         .         .         . 
   6.39      0.5040      1.11  .Q        .         .         .         . 
   6.63      0.5256      1.12  .Q        .         .         .         . 
   6.86      0.5473      1.13  .Q        .         .         .         . 
   7.10      0.5694      1.14  .Q        .         .         .         . 
   7.33      0.5917      1.16  .Q        .         .         .         . 
   7.56      0.6143      1.17  .Q        .         .         .         . 
   7.80      0.6372      1.19  .Q        .         .         .         . 
   8.03      0.6603      1.20  .Q        .         .         .         . 
   8.27      0.6838      1.22  .Q        .         .         .         . 
   8.50      0.7076      1.23  .Q        .         .         .         . 
   8.74      0.7317      1.26  .Q        .         .         .         . 
   8.97      0.7562      1.27  .Q        .         .         .         . 
   9.20      0.7810      1.30  .Q        .         .         .         . 
   9.44      0.8062      1.31  .Q        .         .         .         . 
   9.67      0.8319      1.34  .Q        .         .         .         . 
   9.91      0.8579      1.35  .Q        .         .         .         . 
  10.14      0.8844      1.38  .Q        .         .         .         . 
  10.38      0.9114      1.40  .Q        .         .         .         . 
  10.61      0.9389      1.44  .Q        .         .         .         . 
  10.84      0.9669      1.46  .Q        .         .         .         . 
  11.08      0.9955      1.50  .Q        .         .         .         . 
  11.31      1.0247      1.52  . Q       .         .         .         . 
  11.55      1.0545      1.56  . Q       .         .         .         . 
  11.78      1.0851      1.59  . Q       .         .         .         . 
  12.02      1.1164      1.64  . Q       .         .         .         . 
  12.25      1.1472      1.54  . Q       .         .         .         . 
  12.48      1.1767      1.51  . Q       .         .         .         . 
  12.72      1.2064      1.55  . Q       .         .         .         . 
  12.95      1.2371      1.63  . Q       .         .         .         . 
  13.19      1.2690      1.67  . Q       .         .         .         . 
  13.42      1.3024      1.77  . Q       .         .         .         . 
  13.66      1.3372      1.83  . Q       .         .         .         . 
  13.89      1.3738      1.96  . Q       .         .         .         . 
  14.13      1.4124      2.03  . Q       .         .         .         . 
  14.36      1.4509      1.94  . Q       .         .         .         . 
  14.59      1.4895      2.05  . Q       .         .         .         . 
  14.83      1.5317      2.32  .  Q      .         .         .         . 
  15.06      1.5784      2.50  .  Q      .         .         .         . 
  15.30      1.6317      3.00  .   Q     .         .         .         . 
  15.53      1.6938      3.42  .   Q     .         .         .         . 
  15.77      1.7766      5.13  .     Q   .         .         .         . 
  16.00      1.9176      9.44  .         . Q       .         .         . 
  16.23      2.2726     27.22  .         .         .         .     Q   . 
  16.47      2.5754      4.06  .    Q    .         .         .         . 
  16.70      2.6410      2.72  .  Q      .         .         .         . 
  16.94      2.6884      2.17  . Q       .         .         .         . 
  17.17      2.7278      1.90  . Q       .         .         .         . 
  17.41      2.7645      1.89  . Q       .         .         .         . 
  17.64      2.7994      1.72  . Q       .         .         .         . 



  17.87      2.8314      1.59  . Q       .         .         .         . 
  18.11      2.8611      1.48  .Q        .         .         .         . 
  18.34      2.8911      1.62  . Q       .         .         .         . 
  18.58      2.9216      1.54  . Q       .         .         .         . 
  18.81      2.9508      1.48  .Q        .         .         .         . 
  19.05      2.9789      1.42  .Q        .         .         .         . 
  19.28      3.0058      1.37  .Q        .         .         .         . 
  19.52      3.0319      1.32  .Q        .         .         .         . 
  19.75      3.0571      1.28  .Q        .         .         .         . 
  19.98      3.0816      1.25  .Q        .         .         .         . 
  20.22      3.1054      1.21  .Q        .         .         .         . 
  20.45      3.1286      1.18  .Q        .         .         .         . 
  20.69      3.1512      1.15  .Q        .         .         .         . 
  20.92      3.1732      1.13  .Q        .         .         .         . 
  21.16      3.1948      1.10  .Q        .         .         .         . 
  21.39      3.2159      1.08  .Q        .         .         .         . 
  21.62      3.2365      1.06  .Q        .         .         .         . 
  21.86      3.2568      1.04  .Q        .         .         .         . 
  22.09      3.2767      1.02  .Q        .         .         .         . 
  22.33      3.2962      1.00  .Q        .         .         .         . 
  22.56      3.3153      0.98  .Q        .         .         .         . 
  22.80      3.3342      0.97  .Q        .         .         .         . 
  23.03      3.3527      0.95  .Q        .         .         .         . 
  23.26      3.3710      0.94  .Q        .         .         .         . 
  23.50      3.3890      0.92  .Q        .         .         .         . 
  23.73      3.4067      0.91  .Q        .         .         .         . 
  23.97      3.4242      0.90  .Q        .         .         .         . 
  24.20      3.4414      0.88  .Q        .         .         .         . 
  24.44      3.4500      0.00  Q         .         .         .         . 
 ---------------------------------------------------------------------------- 
-------------------------------------------------------------------------------- 
    TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE: 
    (Note: 100% of Peak Flow Rate estimate assumed to have 
    an instantaneous time duration) 
 
    Percentile of Estimated                 Duration 
        Peak Flow Rate                      (minutes) 
    =======================                 ========= 
               0%                            1448.2 
              10%                              84.4 
              20%                              28.1 
              30%                              28.1 
              40%                              14.1 
              50%                              14.1 
              60%                              14.1 
              70%                              14.1 
              80%                              14.1 
              90%                              14.1 
 



 
  

 
 
 
 
 
 
 
 
 
 
 
 

Infiltration/detention Basin Analysis 
 



Project Summary

Victorville Parcel
MapTitle

Engineer
Kimley-Horn and

AssociatesCompany

5/24/2018Date

Due to a ridge line bisecting the site, the develop site requires an onsite
storm drain system to convey flows to the infiltration basin located on the
southeast portion of the parcel. The interior storm drain system was sized
using the associated catch basin flows and it was determined that a 24-inch
diameter pipe will conveyed the flows at a 0.64% slope within the streets to
the catch basin adjacent to the infiltration basin. The flows will then
confluence into a 36-inch diameter pipe and are conveyed into the basin. The
basin will have a 24 inch diameter riser with seven (7) 3” orifices to control
runoff from the infiltration basin.The onsite infiltration basin was sized by
routing the developed 35.17 cfs.

Notes
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Subsection:  Master Network Summary

Catchments Summary
Peak Flow

(ft³/s)
Time to Peak

(min)
Hydrograph

Volume
(ft³)

Return
Event

(years)

ScenarioLabel

35.171,000.000269,730.0000Post-Development
100

On-site Area

Node Summary
Peak Flow

(ft³/s)
Time to Peak

(min)
Hydrograph

Volume
(ft³)

Return
Event

(years)

ScenarioLabel

22.351,020.000250,204.0000Post-Development
100

O-1

Pond Summary
Maximum

Pond Storage
(ft³)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(min)

Hydrograph
Volume

(ft³)

Return
Event

(years)

ScenarioLabel

(N/A)(N/A)35.171,000.000276,570.0000Post-
Development
100

Underground
Vault (IN)

87,186.0003,217.5122.351,020.000250,204.0000Post-
Development
100

Underground
Vault (OUT)
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Label:  On-site Area
Subsection:  Read Hydrograph

ft³/s35.17Peak Discharge
min1,000.000Time to Peak
ft³269,730.000Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 50.000 min

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time
(min)

1.271.241.191.150.000.000
1.511.461.411.361.30250.000
2.051.891.781.681.59500.000
6.633.232.622.291.95750.000
1.831.912.443.5135.171,000.000
1.191.271.341.461.621,250.000

(N/A)(N/A)(N/A)(N/A)1.141,500.000
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Label:  O-1
Subsection:  Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link
Underground VaultOutlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(min)

Volume
(ft³)

ElementInflow Type

22.351,020.000250,203.578Outlet-1Flow (From)
22.351,020.000250,203.578O-1Flow (In)
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Label:  Underground Vault (IN)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 5.000 min
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(min)

3,211.033,211.013,211.013,211.003,211.000.000
3,211.133,211.113,211.083,211.063,211.0425.000
3,211.303,211.263,211.233,211.203,211.1750.000
3,211.463,211.433,211.403,211.363,211.3375.000
3,211.613,211.593,211.563,211.533,211.49100.000
3,211.733,211.713,211.693,211.673,211.64125.000
3,211.823,211.813,211.793,211.773,211.75150.000
3,211.893,211.883,211.873,211.853,211.84175.000
3,211.953,211.943,211.933,211.923,211.91200.000
3,211.993,211.983,211.973,211.973,211.96225.000
3,212.023,212.023,212.013,212.003,212.00250.000
3,212.053,212.053,212.043,212.043,212.03275.000
3,212.093,212.083,212.073,212.073,212.06300.000
3,212.123,212.113,212.113,212.103,212.09325.000
3,212.153,212.143,212.143,212.133,212.12350.000
3,212.183,212.173,212.173,212.163,212.16375.000
3,212.213,212.203,212.203,212.193,212.19400.000
3,212.243,212.233,212.233,212.223,212.22425.000
3,212.273,212.263,212.263,212.253,212.24450.000
3,212.303,212.293,212.293,212.283,212.28475.000
3,212.333,212.333,212.323,212.313,212.31500.000
3,212.373,212.363,212.353,212.353,212.34525.000
3,212.413,212.403,212.393,212.383,212.38550.000
3,212.443,212.443,212.433,212.423,212.41575.000
3,212.483,212.483,212.473,212.463,212.45600.000
3,212.533,212.523,212.513,212.503,212.49625.000
3,212.573,212.563,212.553,212.543,212.54650.000
3,212.623,212.613,212.603,212.593,212.58675.000
3,212.673,212.663,212.653,212.643,212.63700.000
3,212.713,212.703,212.703,212.693,212.68725.000
3,212.753,212.743,212.733,212.723,212.72750.000
3,212.803,212.793,212.783,212.773,212.76775.000
3,212.873,212.853,212.843,212.823,212.81800.000
3,212.953,212.933,212.913,212.903,212.88825.000
3,213.043,213.023,213.003,212.983,212.96850.000
3,213.163,213.143,213.113,213.093,213.06875.000
3,213.363,213.313,213.263,213.223,213.19900.000
3,213.753,213.663,213.573,213.503,213.43925.000
3,214.743,214.433,214.173,213.983,213.85950.000
3,216.703,216.343,215.923,215.493,215.10975.000
3,217.513,217.493,217.403,217.243,217.011,000.000
3,216.973,217.153,217.313,217.423,217.491,025.000
3,216.223,216.313,216.423,216.563,216.751,050.000

Page 5 of 2427 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

5/24/2018

Bentley PondPack V8i
[08.11.01.56]

Bentley Systems, Inc.  Haestad Methods Solution
CenterVictorville Parcel Map PondPack.ppc



Label:  Underground Vault (IN)
Subsection:  Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 5.000 min
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(min)

3,216.023,216.043,216.073,216.113,216.161,075.000
3,215.903,215.933,215.953,215.973,215.991,100.000
3,215.773,215.803,215.823,215.853,215.881,125.000
3,215.623,215.653,215.683,215.713,215.741,150.000
3,215.473,215.503,215.533,215.563,215.591,175.000
3,215.333,215.363,215.393,215.423,215.441,200.000
3,215.183,215.213,215.243,215.273,215.301,225.000
3,215.023,215.053,215.093,215.123,215.151,250.000
3,214.853,214.893,214.923,214.963,214.991,275.000
3,214.673,214.713,214.743,214.783,214.821,300.000
3,214.503,214.543,214.573,214.613,214.641,325.000
3,214.333,214.373,214.403,214.433,214.471,350.000
3,214.173,214.203,214.233,214.273,214.301,375.000
3,214.013,214.043,214.073,214.103,214.141,400.000
3,213.853,213.883,213.913,213.943,213.981,425.000
3,213.693,213.723,213.753,213.783,213.811,450.000
3,213.543,213.573,213.603,213.633,213.661,475.000
3,213.403,213.433,213.453,213.483,213.511,500.000
3,213.273,213.293,213.323,213.353,213.371,525.000
3,213.153,213.173,213.203,213.223,213.241,550.000
3,213.043,213.063,213.083,213.103,213.121,575.000

(N/A)(N/A)(N/A)(N/A)3,213.011,600.000
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Label:  Underground Vault
Subsection:  Time vs. Volume

Time vs. Volume (ft³)

Output Time increment = 5.000 min
Time on left represents time for first value in each row.

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Time
(min)

275.000155.00069.00017.0000.0000.000
1,385.0001,095.000840.000617.000429.00025.000
3,070.0002,729.0002,389.0002,049.0001,708.00050.000
4,777.0004,436.0004,094.0003,752.0003,411.00075.000
6,360.0006,074.0005,773.0005,454.0005,119.000100.000
7,584.0007,364.0007,133.0006,889.0006,632.000125.000
8,524.0008,356.0008,178.0007,990.0007,792.000150.000
9,245.0009,115.0008,979.0008,835.0008,684.000175.000
9,801.0009,701.0009,595.0009,484.0009,368.000200.000

10,236.00010,157.00010,075.0009,988.0009,897.000225.000
10,600.00010,528.00010,456.00010,384.00010,311.000250.000
10,961.00010,889.00010,817.00010,745.00010,672.000275.000
11,320.00011,249.00011,177.00011,106.00011,033.000300.000
11,673.00011,603.00011,532.00011,462.00011,391.000325.000
12,019.00011,950.00011,881.00011,812.00011,742.000350.000
12,361.00012,293.00012,225.00012,157.00012,088.000375.000
12,698.00012,631.00012,564.00012,496.00012,429.000400.000
13,031.00012,965.00012,898.00012,832.00012,765.000425.000
13,368.00013,299.00013,231.00013,164.00013,097.000450.000
13,721.00013,649.00013,578.00013,507.00013,437.000475.000
14,092.00014,016.00013,941.00013,867.00013,794.000500.000
14,483.00014,404.00014,325.00014,246.00014,169.000525.000
14,895.00014,811.00014,727.00014,645.00014,564.000550.000
15,329.00015,240.00015,153.00015,066.00014,980.000575.000
15,785.00015,692.00015,599.00015,508.00015,418.000600.000
16,265.00016,168.00016,070.00015,974.00015,879.000625.000
16,779.00016,672.00016,567.00016,465.00016,364.000650.000
17,345.00017,228.00017,113.00017,000.00016,888.000675.000
17,898.00017,798.00017,693.00017,582.00017,465.000700.000
18,320.00018,245.00018,166.00018,082.00017,993.000725.000
18,723.00018,628.00018,540.00018,460.00018,389.000750.000
19,314.00019,182.00019,056.00018,938.00018,827.000775.000
20,074.00019,910.00019,752.00019,599.00019,454.000800.000
20,978.00020,786.00020,600.00020,419.00020,244.000825.000
22,079.00021,832.00021,599.00021,380.00021,174.000850.000
23,529.00023,212.00022,908.00022,617.00022,341.000875.000
25,971.00025,303.00024,728.00024,246.00023,861.000900.000
30,653.00029,542.00028,517.00027,579.00026,730.000925.000
43,409.00039,289.00035,983.00033,501.00031,848.000950.000
73,009.00067,192.00060,610.00054,071.00048,337.000975.000
87,186.00086,651.00085,049.00082,254.00078,128.0001,000.000
77,411.00080,713.00083,443.00085,487.00086,765.0001,025.000
65,395.00066,745.00068,510.00070,831.00073,894.0001,050.000
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Label:  Underground Vault
Subsection:  Time vs. Volume

Time vs. Volume (ft³)

Output Time increment = 5.000 min
Time on left represents time for first value in each row.

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Volume
(ft³)

Time
(min)

62,015.00062,418.00062,919.00063,550.00064,356.0001,075.000
60,290.00060,656.00061,009.00061,348.00061,675.0001,100.000
58,273.00058,702.00059,118.00059,521.00059,912.0001,125.000
56,057.00056,499.00056,942.00057,387.00057,833.0001,150.000
53,866.00054,302.00054,739.00055,177.00055,616.0001,175.000
51,677.00052,119.00052,560.00052,997.00053,432.0001,200.000
49,425.00049,880.00050,333.00050,783.00051,231.0001,225.000
47,123.00047,586.00048,047.00048,507.00048,967.0001,250.000
44,810.00045,272.00045,735.00046,197.00046,660.0001,275.000
42,516.00042,972.00043,429.00043,888.00044,349.0001,300.000
40,259.00040,707.00041,157.00041,609.00042,062.0001,325.000
38,050.00038,486.00038,925.00039,367.00039,812.0001,350.000
35,909.00036,332.00036,757.00037,185.00037,616.0001,375.000
33,833.00034,243.00034,656.00035,072.00035,489.0001,400.000
31,828.00032,222.00032,619.00033,020.00033,425.0001,425.000
29,918.00030,292.00030,670.00031,052.00031,438.0001,450.000
28,110.00028,464.00028,822.00029,183.00029,549.0001,475.000
26,409.00026,740.00027,075.00027,415.00027,760.0001,500.000
24,831.00025,137.00025,448.00025,764.00026,084.0001,525.000
23,368.00023,652.00023,940.00024,233.00024,530.0001,550.000
22,010.00022,274.00022,541.00022,812.00023,088.0001,575.000

(N/A)(N/A)(N/A)(N/A)21,751.0001,600.000
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Label:  Underground Vault
Subsection:  Elevation vs. Volume Curve

Elevation-Volume

Pond Volume
(ft³)

Pond Elevation
(ft)

0.0003,211.00
10,348.9103,212.00
21,574.1203,213.00
33,702.5903,214.00
46,761.5203,215.00
61,763.5803,216.00
77,935.3503,217.00
95,905.8703,218.00
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Label:  Composite Outlet Structure - 1
Subsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft3,211.00Minimum (Headwater)
ft1.00Increment (Headwater)
ft3,218.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

3,218.003,216.00TWForwardRiser - 1Stand Pipe
3,218.003,211.50TWForwardOrifice - 2Orifice-Circular

(N/A)(N/A)TailwaterTailwater Settings
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Label:  Composite Outlet Structure - 1
Subsection:  Outlet Input Data

Structure ID:  Orifice - 2
Structure Type:  Orifice-Circular

7Number of Openings
ft3,211.50Elevation
in3.0Orifice Diameter

0.600Orifice Coefficient

Structure ID:  Riser - 1
Structure Type:  Stand Pipe

1Number of Openings
ft3,216.00Elevation
in24.0Diameter
ft²3.1Orifice Area

0.600Orifice Coefficient
ft6.28Weir Length
(ft^0.5)/s3.00Weir Coefficient

1.000K Reverse
0.000Manning's n
0.000Kev, Charged Riser
FalseWeir Submergence
TrueOrifice H to crest

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

10Maximum Iterations

ft0.01Tailwater Tolerance
(Minimum)

ft0.50Tailwater Tolerance
(Maximum)

ft0.01Headwater Tolerance
(Minimum)

ft0.50Headwater Tolerance
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)
ft³/s10.000Flow Tolerance (Maximum)
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Label:  Composite Outlet Structure - 1
Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Orifice - 2  (Orifice-Circular)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)
0.00(N/A)0.003,211.00
0.00(N/A)0.003,211.50
0.00(N/A)1.013,212.00
0.00(N/A)1.943,213.00
0.00(N/A)2.553,214.00
0.00(N/A)3.043,215.00
0.00(N/A)3.463,216.00
0.00(N/A)3.833,217.00
0.00(N/A)4.183,218.00

Computation Messages
HW & TW below invert
Upstream HW &
DNstream TW < Inv.El
H =.38
H =1.38
H =2.38
H =3.38
H =4.38
H =5.38
H =6.38
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Label:  Composite Outlet Structure - 1
Subsection:  Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure  ID  = Riser - 1  (Stand Pipe)
---------------------------------------
Upstream   ID  =    (Pond Water Surface)
Downstream ID  = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)
0.00(N/A)0.003,211.00
0.00(N/A)0.003,211.50
0.00(N/A)0.003,212.00
0.00(N/A)0.003,213.00
0.00(N/A)0.003,214.00
0.00(N/A)0.003,215.00
0.00(N/A)0.003,216.00
0.00(N/A)15.123,217.00
0.00(N/A)21.383,218.00

Computation Messages
HW & TW <
Inv.El.=3216.000
HW & TW <
Inv.El.=3216.000
HW & TW <
Inv.El.=3216.000
HW & TW <
Inv.El.=3216.000
HW & TW <
Inv.El.=3216.000
HW & TW <
Inv.El.=3216.000
Weir: H =0ft
Orifice: H =1.00; Riser
orifice equation
controlling.
Orifice: H =2.00; Riser
orifice equation
controlling.
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Label:  Composite Outlet Structure - 1
Subsection:  Composite Rating Curve

Composite Outflow Summary
Convergence Error

(ft)
Tailwater Elevation

(ft)
Flow

(ft³/s)
Water Surface

Elevation
(ft)

0.00(N/A)0.003,211.00
0.00(N/A)0.003,211.50
0.00(N/A)1.013,212.00
0.00(N/A)1.943,213.00
0.00(N/A)2.553,214.00
0.00(N/A)3.043,215.00
0.00(N/A)3.463,216.00
0.00(N/A)18.953,217.00
0.00(N/A)25.563,218.00

Contributing Structures
None Contributing
None Contributing
Orifice - 2
Orifice - 2
Orifice - 2
Orifice - 2
Riser - 1 + Orifice - 2
Riser - 1 + Orifice - 2
Riser - 1 + Orifice - 2
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Label:  Outlet-1
Subsection:  Diverted Hydrograph

ft³/s22.35Peak Discharge
min1,020.000Time to Peak
ft³250,203.579Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 5.000 min

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time
(min)

0.230.180.120.050.00100.000
0.470.430.380.340.29125.000
0.660.620.590.550.51150.000
0.800.770.740.720.69175.000
0.910.890.870.840.82200.000
0.990.980.960.940.92225.000
1.031.031.021.021.01250.000
1.061.061.051.051.04275.000
1.091.091.081.081.07300.000
1.121.121.111.101.10325.000
1.151.141.141.131.13350.000
1.181.171.171.161.16375.000
1.211.201.201.191.18400.000
1.231.231.221.221.21425.000
1.261.261.251.251.24450.000
1.291.291.281.271.27475.000
1.321.321.311.301.30500.000
1.351.351.341.331.33525.000
1.391.381.371.371.36550.000
1.421.421.411.401.39575.000
1.461.451.451.441.43600.000
1.501.491.491.481.47625.000
1.541.531.531.521.51650.000
1.591.581.571.561.55675.000
1.641.631.621.611.60700.000
1.671.661.661.651.64725.000
1.701.701.691.681.68750.000
1.751.741.731.721.71775.000
1.821.801.791.781.76800.000
1.891.871.861.841.83825.000
1.961.951.941.921.91850.000
2.042.022.011.991.98875.000
2.162.132.102.072.05900.000
2.402.342.292.242.20925.000
2.912.762.632.542.46950.000

14.238.663.433.243.08975.000
22.3522.1621.5720.5419.031,000.000
18.4519.9820.9821.7322.201,025.000
6.948.239.9212.1515.081,050.000
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Label:  Outlet-1
Subsection:  Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 5.000 min

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time
(min)

3.704.094.575.175.941,075.000
3.423.433.443.453.461,100.000
3.363.373.383.403.411,125.000
3.303.313.323.343.351,150.000
3.243.253.263.273.291,175.000
3.183.193.203.213.231,200.000
3.113.133.143.153.161,225.000
3.053.063.073.093.101,250.000
2.972.983.003.023.031,275.000
2.882.902.912.932.951,300.000
2.792.812.832.852.861,325.000
2.712.732.742.762.781,350.000
2.632.652.662.682.701,375.000
2.552.572.582.602.621,400.000
2.452.472.492.512.531,425.000
2.362.382.402.422.431,450.000
2.272.292.302.322.341,475.000
2.182.202.222.232.251,500.000
2.102.122.132.152.171,525.000
2.032.042.062.072.091,550.000
1.961.971.992.002.021,575.000

(N/A)(N/A)(N/A)(N/A)1.951,600.000
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Label:  Underground Vault
Subsection:  Elevation-Volume-Flow Table (Pond)

Infiltration

ConstantInfiltration Method
(Computed)

ft³/s0.05Infiltration Rate (Constant)

Initial Conditions

ft3,211.00Elevation (Water Surface,
Initial)

ft³0.000Volume (Initial)
ft³/s0.00Flow (Initial Outlet)
ft³/s0.00Flow (Initial Infiltration)
ft³/s0.00Flow (Initial, Total)
min5.000Time Increment

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ft³)

Outflow
(ft³/s)

Elevation
(ft)

0.000.000.000.0000.0000.003,211.00
34.550.050.050.0005,174.4550.003,211.50
70.061.060.050.00010,348.9101.013,212.00

145.821.990.050.00021,574.1201.943,213.00
227.282.600.050.00033,702.5902.553,214.00
314.833.090.050.00046,761.5203.043,215.00
415.273.510.050.00061,763.5803.463,216.00
538.5719.000.050.00077,935.35018.953,217.00
664.9825.610.050.00095,905.87025.563,218.00
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Label:  Underground Vault (IN)
Subsection:  Level Pool Pond Routing Summary

Infiltration

ConstantInfiltration Method
(Computed)

ft³/s0.05Infiltration Rate (Constant)

Initial Conditions

ft3,211.00Elevation (Water Surface,
Initial)

ft³0.000Volume (Initial)
ft³/s0.00Flow (Initial Outlet)
ft³/s0.00Flow (Initial Infiltration)
ft³/s0.00Flow (Initial, Total)
min5.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s35.17Flow (Peak In) min1,000.000Time to Peak (Flow, In)
ft³/s0.05Infiltration (Peak) min105.000Time to Peak (Infiltration)
ft³/s22.35Flow (Peak Outlet) min1,020.000Time to Peak (Flow, Outlet)

ft3,217.51Elevation (Water Surface,
Peak)

ft³87,186.003Volume (Peak)

Mass Balance (ft³)

ft³0.000Volume (Initial)
ft³276,570.000Volume (Total Inflow)
ft³4,630.000Volume (Total Infiltration)

ft³250,204.000Volume (Total Outlet
Outflow)

ft³21,158.000Volume (Retained)
ft³-578.000Volume (Unrouted)
%0.2Error (Mass Balance)
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Label:  Underground Vault (INF)
Subsection:  Pond Infiltration Hydrograph

ft³/s0.05Peak Discharge
min605.000Time to Peak
ft³4,615.314Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 5.000 min

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time
(min)

0.010.000.000.000.0010.000
0.020.020.010.010.0135.000
0.040.030.030.030.0260.000
0.050.050.050.040.0485.000
0.050.050.050.050.05110.000
0.050.050.050.050.05135.000
0.050.050.050.050.05160.000
0.050.050.050.050.05185.000
0.050.050.050.050.05210.000
0.050.050.050.050.05235.000
0.050.050.050.050.05260.000
0.050.050.050.050.05285.000
0.050.050.050.050.05310.000
0.050.050.050.050.05335.000
0.050.050.050.050.05360.000
0.050.050.050.050.05385.000
0.050.050.050.050.05410.000
0.050.050.050.050.05435.000
0.050.050.050.050.05460.000
0.050.050.050.050.05485.000
0.050.050.050.050.05510.000
0.050.050.050.050.05535.000
0.050.050.050.050.05560.000
0.050.050.050.050.05585.000
0.050.050.050.050.05610.000
0.050.050.050.050.05635.000
0.050.050.050.050.05660.000
0.050.050.050.050.05685.000
0.050.050.050.050.05710.000
0.050.050.050.050.05735.000
0.050.050.050.050.05760.000
0.050.050.050.050.05785.000
0.050.050.050.050.05810.000
0.050.050.050.050.05835.000
0.050.050.050.050.05860.000
0.050.050.050.050.05885.000
0.050.050.050.050.05910.000
0.050.050.050.050.05935.000
0.050.050.050.050.05960.000
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Label:  Underground Vault (INF)
Subsection:  Pond Infiltration Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 5.000 min

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time
(min)

0.050.050.050.050.05985.000
0.050.050.050.050.051,010.000
0.050.050.050.050.051,035.000
0.050.050.050.050.051,060.000
0.050.050.050.050.051,085.000
0.050.050.050.050.051,110.000
0.050.050.050.050.051,135.000
0.050.050.050.050.051,160.000
0.050.050.050.050.051,185.000
0.050.050.050.050.051,210.000
0.050.050.050.050.051,235.000
0.050.050.050.050.051,260.000
0.050.050.050.050.051,285.000
0.050.050.050.050.051,310.000
0.050.050.050.050.051,335.000
0.050.050.050.050.051,360.000
0.050.050.050.050.051,385.000
0.050.050.050.050.051,410.000
0.050.050.050.050.051,435.000
0.050.050.050.050.051,460.000
0.050.050.050.050.051,485.000
0.050.050.050.050.051,510.000
0.050.050.050.050.051,535.000
0.050.050.050.050.051,560.000

(N/A)0.050.050.050.051,585.000
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Label:  Underground Vault (OUT)
Subsection:  Pond Routed Hydrograph (total out)

ft³/s22.35Peak Discharge
min1,020.000Time to Peak
ft³250,203.579Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 5.000 min

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time
(min)

0.230.180.120.050.00100.000
0.470.430.380.340.29125.000
0.660.620.590.550.51150.000
0.800.770.740.720.69175.000
0.910.890.870.840.82200.000
0.990.980.960.940.92225.000
1.031.031.021.021.01250.000
1.061.061.051.051.04275.000
1.091.091.081.081.07300.000
1.121.121.111.101.10325.000
1.151.141.141.131.13350.000
1.181.171.171.161.16375.000
1.211.201.201.191.18400.000
1.231.231.221.221.21425.000
1.261.261.251.251.24450.000
1.291.291.281.271.27475.000
1.321.321.311.301.30500.000
1.351.351.341.331.33525.000
1.391.381.371.371.36550.000
1.421.421.411.401.39575.000
1.461.451.451.441.43600.000
1.501.491.491.481.47625.000
1.541.531.531.521.51650.000
1.591.581.571.561.55675.000
1.641.631.621.611.60700.000
1.671.661.661.651.64725.000
1.701.701.691.681.68750.000
1.751.741.731.721.71775.000
1.821.801.791.781.76800.000
1.891.871.861.841.83825.000
1.961.951.941.921.91850.000
2.042.022.011.991.98875.000
2.162.132.102.072.05900.000
2.402.342.292.242.20925.000
2.912.762.632.542.46950.000

14.238.663.433.243.08975.000
22.3522.1621.5720.5419.031,000.000
18.4519.9820.9821.7322.201,025.000
6.948.239.9212.1515.081,050.000
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Label:  Underground Vault (OUT)
Subsection:  Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 5.000 min

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time
(min)

3.704.094.575.175.941,075.000
3.423.433.443.453.461,100.000
3.363.373.383.403.411,125.000
3.303.313.323.343.351,150.000
3.243.253.263.273.291,175.000
3.183.193.203.213.231,200.000
3.113.133.143.153.161,225.000
3.053.063.073.093.101,250.000
2.972.983.003.023.031,275.000
2.882.902.912.932.951,300.000
2.792.812.832.852.861,325.000
2.712.732.742.762.781,350.000
2.632.652.662.682.701,375.000
2.552.572.582.602.621,400.000
2.452.472.492.512.531,425.000
2.362.382.402.422.431,450.000
2.272.292.302.322.341,475.000
2.182.202.222.232.251,500.000
2.102.122.132.152.171,525.000
2.032.042.062.072.091,550.000
1.961.971.992.002.021,575.000

(N/A)(N/A)(N/A)(N/A)1.951,600.000
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Label:  Underground Vault (IN)
Subsection:  Pond Inflow Summary

Summary for Hydrograph Addition at 'Underground Vault'

Upstream NodeUpstream Link
On-site Area<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(min)

Volume
(ft³)

ElementInflow Type

35.171,000.000269,730.000On-site AreaFlow (From)
35.171,000.000276,570.000Underground

Vault
Flow (In)
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