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CHAPTER 1 EXECUTIVE SUMMARY
1.1  Introduction

The Harmon Oaks project is located in the City of Poway and is split by Oak Knoll
Road, with a portion north of Oak Knoll Road and a smaller portion south of Oak
Knoll Road. See below for vicinity map. The development proposes a single-family
community with 63 residential lots within 10.77 acres.  The site will also include de-
tention underground vault, sidewalks, and parking stalls.  The lots are connected by
private drives which are accessible via Oak Knoll Road and Roca Grande Drive.

Scope

The scope of this report is to analyze both the existing and proposed hydrologic
conditions relative to development of the site and prepare storm drain facilities based
on the 100 year flow.  Proposed stormwater facilities include storm drain, curb inlets,
catch basins, proprietary biofiltration BMPs (curb type Filterra Units or equivalent),
underground vault, outlet structure, a pump to pump the hydromodification low flows
to the existing storm drain system under Oak Knoll Road, brow ditches, and energy
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dissipation devices and will be calculated upon Final Engineering. The proposed
proprietary biofiltration units for the site will address the water quality requirements,
while the underground vault will address the 100 year peak flows, and flow control
hydromodification concerns.  A separate report has been prepared which details the
proposed treatment and flow control features for the project. Refer to the Stormwater
Quality Management Plan (SWQMP) for Harmon Oaks prepared by Hunsaker &
Associates San Diego, Inc. (June 2022).

Summary of Existing Conditions

The existing condition hydrology map (Exhibit 1) is located in Chapter 5.  A portion of 
the project site is currently occupied by single family building structures, driveways, 
construction equipment yard, and vacant area north of Oak Knoll Road. There is a 
vegetated channel runs in a north-south direction along the northwestern border of the 
site. The remainder of the project site, found south of Oak Knoll Road, is a vacant 
area in its northern portion, except for a building structure northeast of the southern 
lot, and densely vegetated area in its southern portion.  The total analyzed drainage 
area (on-site and off-site) is 13.79 acres.  The elevation-range of the studied water-
shed is between 540 feet down to 438 feet. The average slope across the site from 
the northeast corner to the southwest corner is approximately 5.3%.  The 
imperviousness of the analyzed watershed in its existing condition is approximately 
19% (20% for the onsite and offsite area drains to the northern portion of Oak Knoll 
Road (Node 1 to Node 5), 63% for the offsite area southeast of the northern portion 
(Node 3 to Node 5), 24% for onsite area and northwest portion of Oak Knoll Road 
(Node 6 to Node 8), 90% for Oak Knoll Road paved area (Node 9 to Node 11), 0% 
for the western slopes to Node 14, 8% for the southern portion at Node 16). Please 
refer to AES Input Data Table in Chapter 3.

Runoff from the northern portion of the project site with the run-on from the eastern 
offsite development is conveyed via overland flow towards Oak Knoll Road existing 
inlet (Node 1 to Node 5), where it is captured and comingled with the offsite flows from 
the southwestern existing development and northeastern half of Oak Knoll Road 
(Node 3 to Node 5). Total runoff from Node 5 is routed westerly via existing 36” RCP 
storm drain system to Node 8 per 801-05-1076.  Runoff from the southwestern sub-
watershed of northern portion of the project site is conveyed via overland flow towards 
Oak Knoll Road existing inlet, where it is captured and comingled with the offsite flows 
from the northwestern half of Oak Knoll Road (Node 6 to Node 8). Existing 36” RCP 
storm drain system carries the total runoff from Node 8 to Node 11, where it comingles 
with the captured flow from the southern portion of Oak Knoll Road before continues 
westerly to Node 15. Run-on from the offsite northern slope is conveyed with the runoff 
from the northwestern portion of the site via overland flow to enters the existing 8’ X 
5’ RCP box culvert through the existing headwall per 801-04-150 sheet 5 (Node 12 to 
Node 14). The existing 8’X5’ RCP box culvert routes the captured flows southwesterly 
to Node 15, where it comingles with the discharge from (Node 11) the 36” existing 
storm drain, and then continues southerly to discharge into Poway Creek at Node 16.
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Runoff from southern portion of the site with the adjacent eastern offsite area is also
conveyed via overland flow to discharge directly into Poway Creek to Node 16.

Table 1 below summarizes the 100-year existing condition peak flow at the
downstream project boundary. A runoff coefficient was calculated for each subarea
within the watershed based on soil type and impervious percentage using the following
formula in accordance with Section 3.1.2 of San Diego County Hydrology Manual June
2003.
C= 0.90 x (% Impervious) + Cp x (1 - % Impervious)
Cp = Pervious Coefficient Runoff value (Cp=0.35 for Soil D and 0.20 for Soil A per
Table 3.1)

Runoff Coefficients

The calculations for each weighted run-off coefficient for each sub-area as determined
in accordance with Section 3.2.1 are shown in Chapter 3. AES input data tables.
Supporting calculations for the data presented in Table 1 is located in Chapter 3 of
this report.  The corresponding hydrology map (Exhibit 1) is located in Chapter 5.

TABLE 1 - Summary of Existing Flows

Exhibit
Node

Number
on

Exhibit

Discharge
Location

Drainage
Area
(ac)

100-Year
Peak Flow

(cfs)
1 16 SW of site 13.79 26.85

C Factor Description
0.35 Soil D
0.20 Soil A

Cp= Pervious area per SDC Section 3.1.2
and table 3.1

0.90 Impervious areas (proposed and existing)
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Summary of Developed Conditions

PROJECT DESCRIPTION

The proposed Harmon Ranch Specific Plan and Tentative Map project site (“Project
Site”) is located within the southern area of City of Poway, south of Poway Road and
east of Pomerado Road. This Project Site is 11.5 acres and is currently designated
Residential Single Family 7 (RS-7) in the Poway Comprehensive Plan: General Plan
which permits single-family homes on a minimum of 4,500 square foot lots and a
maximum density of eight dwelling units per acre.  Surrounding land uses include
mixed use retail land uses and the Kumeyaay Interpretive Center to the north, Oak
Knoll Road, Poway Creek and existing single-family homes to the south and east
which are also designated RS-7 and an apartment community to the west.

The current property owner is Harmon Family Trust.  The majority of the site has
been cleared for several years and was previously used as a construction staging
yard for an SDG&E gas line project. The site includes four existing single-family
residences. One of the existing homes is a locally designated historic building
located at 12702 Oak Knoll Road (APN 317-500-14-00). The historic building was
built in 1933 and is constructed of cobblestones. The building is presently
designated as City of Poway Historical Site 113 and is documented and known as
the “Harmon House.” The historic home will be retained in place within a 0.25-acre
site as part of the project. The historic home site will be designated Residential –
Historic Home within the Specific Plan.

Lennar Homes of California, LLC (“Applicant”), is proposing a residential
neighborhood on a 11.5-acre Project Site. The Project site is comprised of
approximately 5.7 acres designated for residential development, a 0.25-acre historic
home site, 3.2 acres of open space areas, 1.9 acres for private streets and 0.5 acres
of public right-of-way (Oak Knoll Road). The Proposed Project would include 64
single family detached homes. The Proposed Project density (8.8 units/acre) is
slightly higher than the 8.0 units/acre permitted in the existing RS-7 designation.
Primary access to the Project Site is planned via existing Oak Knoll Road.  Fifty-nine
of the new homes are proposed to front newly constructed private streets, while four
homes and an open space/overlook area front existing Oak Knoll Road. The existing
historic home has direct access via Oak Knoll Road.

Land Use Summary
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Use/Land Use

Approx.
Net

Acres
(AC)

% of
Planning
Area (%)

Max.
Dwelling

Units (DU)

Density
(DU/AC)1

Non-Residential Land Uses
Open Space (OS-1 & 2) (Floodway) 1.88 16.3%
Open Space (OS-3 & 4) 0.31 2.7%
Open Space Recreation (OSR-1 to 7) 0.99 8.6%

Subtotal Open Space 3.18 27.6%
Private Internal Residential Streets 1.88 16.3%
Oak Knoll Road ROW (existing) 0.49 4.3%

Subtotal Streets 2.37 20.6%
Subtotal Non-Residential 5.55 48.2%

Residential (R) Land Use
Residential Single Family (R-SF) (Lots 1

to 64)
5.96 51.8% 64

Subtotal Residential 5.96 51.8% 64
TOTAL Specific Plan Area 11.51 100% 64 8.8

1- Statistics are based upon preliminary design and may vary slightly from Development Plan,
Tentative Map, and/or Final Map. Refer to Chapter 7 regarding substantial conformance.

2- Pursuant to State Law, local governments cannot preclude an Accessory Dwelling Unit (ADU) or
Junior Accessory Dwelling Units (JADU). An ADU and JADU is an accessory use for the purposes
of counting allowable density under general plan and zoning and is therefore not counted as an
additional unit. An ADU and JADU shall be permissible in accordance with the PMC or, if the
locally adopted ordinance is void, the State Government Code. See Section 3.2.2.G for information
regarding ADUs.

3- Open Space areas within the floodway (OS-1 and OS-2) and public street (Oak Knoll Road) and
internal private streets are excluded from the density calculation. The following calculation was
utilized to determine the net residential density for the project:  Residential (5.96 ac) + Open Space
Recreation Lots 1-7 (0.99 ac) + Open Space Lots 3 and 4 (0.31 ac) = 7.26 ac.  64 / 7.26 = 8.8.

The Applicant is proposing a Specific Plan and Tentative Map to facilitate development of a
64 single family homes. The Harmon Ranch Specific Plan will establish three land use districts
within the Project Site: Residential Single Family (R-SF); Open Space (OS); and Open Space
Recreation (OS-R). The Specific Plan will also provide development regulations and permitted
uses for each land use district.

The Proposed project is comprised of 64 single-family homes on lots 42-feet wide and 85- to
90-feet deep, with standard two-car garages, 20-foot-deep by 20-foot-wide driveways to
accommodate an additional two off-street parking spaces within the private lots and private
fenced rear yards. The Proposed Project also includes 40 guest parking spaces along the private
streets, approximately 1.0 acres of Open Space Recreation areas, approximately 2.2 acres of
natural Open Space areas and a segment of the General Plan Community trail (approximately
1,000 feet) within the Project Site. A  potential off-site trail connection to the adjacent retail
area located to the north may occur in the future, subject to property owner cooperation but is
not part of the proposed project. The “Overlook” area located in the south portion of the Project
Site is planned to provide public access and will be privately maintained.

Discretionary actions which require Poway City Council consideration include the following:



Drainage Study for
Harmon Oaks

RE:jk   R:\1713\Hyd\Hydrology\TM\1713-DR.doc

w.o 2167-0206 9/5/2023

• Environmental Impact Report (EIR)
• General Plan Amendment/Zone Change (GPA/ZC) from Residential Single-Family 7
(RS-7) to Planned Community (PC)
• Tentative Map (TM)
• Development Review (DR) Permit
• Final Map

The post-developed condition of the site will include improvements consisting of a
single-family residential development including building structures, driveways, access
roads, sidewalks, and landscaped areas.  The site also proposes proprietary
biofiltration facilities to address water quality requirements (Filterra units or
alternative), underground vault, storm drains, inlets, and brow ditches sized to collect
and convey site runoff through the project area.

The proposed vault will attenuate the 100 year peak flows as well as address flow
control hydromodification and pollutant control for water quality.  For additional
discussion on the proposed water quality and hydromod features of the site, refer to
the Stormwater Quality Management Plan (SWQMP) for Harmon Oaks (June 2022)
prepared by Hunsaker & Associates San Diego, Inc.

Runoff from the northern portion of the proposed development will be routed via street
gutters to the proposed on site inlets and proprietary biofiltration units to address water
quality requirements, and then travels via private proposed storm drain system
southwesterly to the proposed underground vault (Node 50 to Node 74). Discharge
from the vault will be controlled by an outlet structure equipped with orifices and weir
with varying dimensions and invert elevations to meet current hydromodification
requirements and attenuate the proposed 100-year peak flows to be equal or less than
existing conditions 100-year peak flow. Due to existing storm drain flow elevation, the
low flow orifice can’t be routed directly to the downstream storm drain. Therefore,
discharge from the low flow orifice will be pumped to the proposed cleanout\ manhole
downstream of the vault, where the discharge from the rest of the orifices and weir
(Vault outlet structure) will be routed to before discharging into the existing 36” RCP
at Oak Knoll Road (Node 8). The proposed vault within northern portion of the project
has been sized to provide additional hydromodification and 100-year peak flow control
and mitigate impact from this area when measured at the analyzed discharge point
(Node 16-POC1).

Runoff from northeastern offsite development -that drains through the site in existing
conditions- will be conveyed via proposed ditch to a proposed catch basin west of La
Vista Way and then routed vis proposed storm drain to the existing 36” storm drain at
Oak Knoll Road (Node 3 to Node 5). Runoff from offsite area southeast of the northern
portion of the project will drain similarly to existing conditions via overland flow towards
Oak Knoll Road existing inlet (Node 4 to Node 5), where it will be captured and routed
via existing 36” RCP storm drain system to Node 8, where it comingles with the
discharge from the proposed development and runoff from the northwestern half of
Oak Knoll Road (Node 5 to Node 8). Total runoff from Node 8 will be routed westerly
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via existing 36” RCP storm drain system to Node 11. Existing 36” RCP storm drain
system carries the total runoff from Node 8 to Node 11. Runoff from northern area of
southern portion of the project will drain towards Oak Knoll Road gutter and routed
westerly to proposed proprietary biofiltration unit (filterra unit or equivalent). The
proposed proprietary biofiltration unit will provide water quality pollutant control prior
to discharging into the existing storm drain system at Oak Knoll Road Node 11. Total
runoff from southern portion of Oak Knoll Road and northern developed area of
southern portion of the project will comingle with the total captured flow at Node 11,
berfore continues westerly to Node 15.

Runoff from the offsite northern slope will be captured via a brow ditch and conveyed
with the runoff from the proposed graded slope northwest of the northern portion of
the site via overland flow to enters the existing 8’ X 5’ RCP box culvert through the
existing headwall per 801-04-150 sheet 5 (Node 12 to Node 14). The existing 8’X5’
RCP box culvert routes the captured flows southwesterly to Node 15, where it
comingles with the discharge from (Node 11) the 36” existing storm drain, and then
continues southerly to discharge into Poway Creek at Node 16.

Runoff from southern area of southern portion of the site with the adjacent eastern
offsite area will also conveyed via overland flow similarly to existing conditions to
discharge directly into Poway Creek to Node 16.

Table 2 below summarizes the 100-year proposed condition peak flow at the
downstream project boundary. A runoff coefficient was calculated for each subarea
within the watershed based on soil type and impervious percentage using the following
formula in accordance with Section 3.1.2 of San Diego County Hydrology Manual June
2003.
C= 0.90 x (% Impervious) + Cp x (1 - % Impervious)

The calculations for each weighted run-off coefficient for each sub-area as determined
in accordance with Section 3.2.1 are shown in Chapter 3. AES input data tables.
Supporting calculations for the data presented in Table 2 is located in Chapter 3 of
this report.  The corresponding hydrology map (Exhibit 2) is located in Chapter 5.

TABLE 2 - Summary of Proposed Flows

Exhibit
Node

Number
on

Exhibit

Discharge
Location

Drainage
Area
(ac)

100-Year
Peak Flow

(cfs) ^

100-Year
Peak Flow

(cfs)*

1 16 SW of site 13.79 46.65 14.21

^runoff rates before flood attenuation
*runoff rates after flood attenuation
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A portion of the site, at the south western corner of the northern portion of the project
and northern developed area of the southern portion of the project, is located within 
Zone AE (within the flood plain for Poway Creek), per the FEMA Firmette found in 
Chapter 6 and will require a Floodplain Development Permit.

The Proposed Drainage Map in Chapter 5 shows the developed site with its subareas
and flow paths. There is only one outfall location from the proposed site, as the
proposed and existing storm drain conveys the flows towards Poway Creek, similarly
to existing conditions. Due to the increase in impervious area compared with the
existing condition, the peak flows generated from the site will be reduced through the
proposed vault. Design calculations for the vault attenuation can be found in Chapter
4.

Summary of Results

Development of Harmon Oaks site required a storm drain system to capture and
convey the Q100 peak flows safely to the existing storm drain system at Oak Knoll
Road.  See Chapters 3 hydrologic models. The corresponding hydrology maps are
located in Chapter 5.

Ten proprietary biofiltraton units (Filterra units or equivalent) are proposed to address
water quality requirements, and one underground vault for hydromodification, and
peak flow attenuation. Flows from the site are attenuated to be less than the existing
flows when measured at the point of compliance southwest of the project (POC-1) to
Poway Creek.

Since the proposed vault onsite will mitigate the 100 year flow to below existing
conditions, there will be no negative impacts to downstream drainage developments
and facilities.

Inlet calculations, brow ditches and storm drain hydraulic will be provided in final
engineering.

Table 3 below summarizes the comparison between existing and proposed flow rates
from the site.

TABLE 3 – Existing Condition vs. Proposed Condition

Discharge
Location

Existing
Node

Proposed
Node

Existing
Condition

Area
(ac)

Proposed
Condition

Area
(ac)

Existing:
100-Year

Peak Flow
(cfs)

Proposed:
100-Year

Peak Flow
(cfs)

Q100 Flow
Difference

(cfs)
SW of site 16 16 13.79 13.79 26.85 14.21 -12.64
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Conclusions

Development of Harmon Oaks site will not alter the drainage patterns, and the
proposed improvements will decrease the flows to below existing conditions.
Therefore no adverse impacts are expected.

References

San Diego County Hydrology Manual, County of San Diego Department of Public
Works Flood Control Division, June 2003.

San Diego County Hydraulic Design Manual, County of San Diego Department of
Public Works Flood Control Division, September 2014

Stormwater Quality Management Plan (SWQMP) for Harmon Oaks, Hunsaker &
Associates San Diego, Inc., June 2022

CHAPTER 2 METHODOLOGY
Modified Rational Method Hydrologic Analysis

Computer Software Package – AES-2015

Design Storm -  100- year return interval

Land Use – Single-family Residential

Soil Type – Per the NRCS Web Soil Survey, the existing soil consists of Soil Type D
for majority of the site and A for a small portion of the southern area. Group D soils
have very slow rates.  Consisting chiefly of clay soils with a high swelling potential,
soils with a high permanent water table, soils with clay pan or clay layer at or near
the surface, and shallow soils over nearly impervious materials, Group D soils have
a very slow rate of water transmission. Group A. Soils have a high infiltration rate
(low runoff potential) when thoroughly wet. These consist mainly of deep, well
drained to excessively drained sands or gravelly sands. These soils have a high rate
of water transmission.

Runoff Coefficient - In accordance with the County of San Diego standards, runoff
coefficients were based on land use and soil type San Diego County Hydrology
Manual. Runoff coefficient was calculated for each subarea within the watershed
based on soil type and impervious percentage using the following formula in
accordance with Section 3.1.2 of San Diego County Hydrology Manual June 2003.
C= 0.90 x (% Impervious) + Cp x (1 - % Impervious)
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Cp = Pervious Coefficient Runoff value (Cp=0.35 for Soil D and 0.20 for Soil A per
Table 3.1)

Runoff Coefficients

Rainfall

Intensity-  The rainfall intensity is determined per the San Diego County Hydrology
Manual based on 6-hour precipitation amounts and calculated time of
concentrations. Six-hour precipitations are taken from the San Diego County
Hydrology Manual isopluvials.

Method of Analysis – The Rational Method is the most widely used hydrologic model
for estimating peak runoff rates.  Applied to small urban and semi-urban areas with
drainage areas less than 0.5 square miles, the Rational Method relates storm rainfall
intensity, a runoff coefficient, and drainage area to peak runoff rate.  This
relationship is expressed by the equation:

Q = CIA, where:
Q = The peak runoff rate in cubic feet per second at the point of analysis.
C = A runoff coefficient representing the area - averaged ratio of runoff to

rainfall intensity.
I = The time-averaged rainfall intensity in inches per hour corresponding

to the time of concentration.
A = The drainage basin area in acres.

To perform a node-link study, the total watershed area is divided into subareas
which discharge at designated nodes.

The procedure for the subarea summation model is as follows:
(1) Subdivide the watershed into subareas with the initial subarea being less

than 10 acres in size (generally 1 lot will do), and subsequent subareas
gradually increasing in size.  Assign upstream and downstream nodal
numbers to each subarea to correlate calculations to the watershed map.

(2) Estimate an initial Tc by using the appropriate nomograph or overland flow
velocity estimation.

(3) Using the initial Tc, determine the corresponding values of I.  Then Q = CIA.
(4) Using Q, estimate the travel time between this node and the next by

Manning’s equation as applied to the particular channel or conduit linking
the two nodes.  Then, repeat the calculation for Q based on the revised
intensity (which is a function of the revised time of concentration)

C Factor Description
0.35 Soil D
0.20 Soil A

Cp= Pervious area per SDC Section 3.1.2
and table 3.1

0.90 Impervious areas (proposed and existing)
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The nodes are joined together by links, which may be street gutter flows, drainage
swales, drainage ditches, pipe flow, or various channel flows.  The AES-2003
computer subarea menu is as follows:

SUBAREA HYDROLOGIC PROCESS
1. Confluence analysis at node.
2. Initial subarea analysis (including time of concentration calculation).
3. Pipe flow travel time (computer estimated).
4. Pipe flow travel time (user specified).
5. Trapezoidal channel travel time.
6. Street flow analysis through subarea.
7. User - specified information at node.
8. Addition of subarea runoff to main line.
9. V-gutter flow through area.
10. Copy main stream data to memory bank
11. Confluence main stream data with a memory bank
12. Clear a memory bank

At the confluence point of two or more basins, the following procedure is used to
combine peak flow rates to account for differences in the basin’s times of
concentration.  This adjustment is based on the assumption that each basin’s
hydrographs are triangular in shape.

(1). If the collection streams have the same times of concentration, then
the Q values are directly summed,

Qp = Qa + Qb; Tp = Ta = Tb

(2). If the collection streams have different times of concentration, the
smaller of the tributary Q values may be adjusted as follows:

(i). The most frequent case is where the collection stream with the
longer time of concentration has the larger Q.  The smaller Q
value is adjusted by the ratio of rainfall intensities.

Qp = Qa + Qb  (Ia/Ib); Tp = Ta

(ii). In some cases, the collection stream with the shorter time of
concentration has the larger Q.  Then the smaller Q is adjusted
by a ratio of the T values.

Qp = Qb + Qa (Tb/Ta); Tp = Tb
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Underground storm drains are analyzed in a similar way.  Flow data obtained from
the surface model for inlets and collection points are input into the nodes
representing those structures.  Design grades and lengths are used to compute the
capacity of the storm drains and to model the downstream travel times.

Detention

In order to provide adequate peak flow attenuation, increases in peak flow rates at
the outfall location for this site has been mitigated using the design of the proposed
vault. Mitigation within the vault has been modeled using SWMM 5.01.

RickRatHydro has been used to  generate inflow hydrograph for the vault, based on
area, time of concentration, P6 value, runoff coefficient, and peak flow rate for the
drainage area (from hydrology analysis).

The inflow hydrograph was then imported into SWMM model as an inflow to the
storage unit (representing the vault volume) and was connected to the outfall point
by using an outlet link (represent the outlet structure). The vault Stage-Storage curve
and Stage-Discharge curve were generated by Excel. Generating Stage-Storage
curve is relatively simple for the vertical-sided vault, where volume increases linearly
with the stage value. For the Stage-Discharge curve, both weir equation (for partially
submerged condition) and orifice flow equation (for fully submerged condition) were
adopted to evaluate the riser discharge based on the water depth in front of the
orifice and emergency weir. These generated curves were modeled as tabular
curves for the storage unit and the outlet link in SWMM to calculate the water
surface elevation and outfall flow rate.



Drainage Study for
Harmon Oaks

RE:jk   R:\1713\Hyd\Hydrology\TM\1713-DR.doc

w.o 2167-0206 6/28/2022

CHAPTER 3
HYDROLOGIC ANALYSIS
100 – Year Design Storm



Drainage Study for
Harmon Oaks

RE:jk   R:\1713\Hyd\Hydrology\TM\1713-DR.doc

w.o 2167-0206 6/28/2022

EXISTING
 HYDROLOGIC

ANALYSIS 100 – Year
Design Storm



If memory
From To code Up Down slope total impervious Base (ft) Z:1 maning Bank #

1 2 2 535 505 100 30% 0.05 0.01 20% D 0.46
2 5 5 505 449.17 979 6% 6.77 1.35 20% D 0.46 10 1:10 0.030
5 5 1 2-1
3 4 2 457.5 456 75 2% 0.14 0.10 69% D 0.73
4 5 6 456 449.17 477 1% 0.52 0.36 69% D 0.73
5 5 1 2-2
5 8 3 443.87 442.87 200 0.5% 0.013
8 8 1 2-1
6 7 2 456.5 455 80 2% 0.10 0.02 24% D 0.48
7 8 5 455 448.12 465 1.5% 1.62 0.39 24% D 0.48 10 1:10 0.030
8 8 1 2-2
8 11 3 442.79 442.06 146 0.5% 0.013

11 11 1 2-1
9 10 2 457.5 456 75 2% 0.05 0.05 90% D 0.85

10 11 6 456 449.17 477 1% 0.22 0.20 90% D 0.85
11 11 1 2-2
11 15 3 442.04 441.5 94 0.6% 0.013
15 15 1 2-1
12 13 2 540 525 100 15% 0.16 0.00 0% D 0.35
13 14 5 525 446.95 715 10.9% 2.38 0.00 0% D 0.35 10 1:10 0.035
14 15 3 446.95 439.45 760 1.0% 0.013
15 15 1 2-2
15 16 3 439.45 434.82 232 2.0% 0.013
16 16 8 1.78 0.15 8% D/A 0.30

Total 13.79 2.63 19% D 0.45

OAK KNOLL / EXISTING CONDITIONS
AES INPUT DATA

Node # Elevation Length
(FT)

Area (AC)
imperviousness Soil Type* C value

If Channel



EX100.RES
 ____________________________________________________________________________
 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
                          2003,1985,1981 HYDROLOGY MANUAL
          (c) Copyright 1982-2015 Advanced Engineering Software (aes)
              Ver. 22.0 Release Date: 07/01/2015  License ID 1239

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * OAK KNOLL                                                                *
 * HYDROLOGY ANALYSIS                                                       *
 * EXISTING CONDITIONS - 100 YR                                             *
  **************************************************************************

   FILE NAME: R:\1713\HYD\DR\CALCS\AES\100\EX100.DAT
   TIME/DATE OF STUDY: 10:31 06/28/2022
 ----------------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ----------------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   2.800
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   12.0      7.0    0.020/0.020/0.020   0.33    1.50 0.0313 0.125 0.0130
   2   15.0      7.5    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0130

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.50 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  5.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (2.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =    535.00
   DOWNSTREAM ELEVATION(FEET) =    505.00
   ELEVATION DIFFERENCE(FEET) =     30.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.348
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.064
   SUBAREA RUNOFF(CFS) =      0.16
   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.16

 ****************************************************************************
Page 1



EX100.RES
   FLOW PROCESS FROM NODE      2.00 TO NODE      5.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    505.00  DOWNSTREAM(FEET) =    449.17
   CHANNEL LENGTH THRU SUBAREA(FEET) =   979.00   CHANNEL SLOPE =  0.0570
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  10.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.720
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (2.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       7.75
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.51
   AVERAGE FLOW DEPTH(FEET) =   0.19   TRAVEL TIME(MIN.) =   4.65
   Tc(MIN.) =    9.99
   SUBAREA AREA(ACRES) =     6.77       SUBAREA RUNOFF(CFS) =   14.70
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.460
   TOTAL AREA(ACRES) =        6.8         PEAK FLOW RATE(CFS) =      14.81

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.27   FLOW VELOCITY(FEET/SEC.) =   4.32
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =    1079.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 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.) =    9.99
   RAINFALL INTENSITY(INCH/HR) =   4.72
   TOTAL STREAM AREA(ACRES) =     6.82
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     14.81

 ****************************************************************************
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7300
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =    457.50
   DOWNSTREAM ELEVATION(FEET) =    456.00
   ELEVATION DIFFERENCE(FEET) =      1.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.578
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.75
   TOTAL AREA(ACRES) =      0.14   TOTAL RUNOFF(CFS) =      0.75

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  456.00  DOWNSTREAM ELEVATION(FEET) =  449.17
   STREET LENGTH(FEET) =   477.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 15.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   7.50
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020
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   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0130
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0130

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.84
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.28
     HALFSTREET FLOOD WIDTH(FEET) =    7.53
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.68
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.74
   STREET FLOW TRAVEL TIME(MIN.) =   2.96   Tc(MIN.) =    7.54
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.659
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7300
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.730
   SUBAREA AREA(ACRES) =    0.52      SUBAREA RUNOFF(CFS) =    2.15
   TOTAL AREA(ACRES) =        0.7        PEAK FLOW RATE(CFS) =       2.73

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.31   HALFSTREET FLOOD WIDTH(FEET) =   8.99
   FLOW VELOCITY(FEET/SEC.) =  2.94   DEPTH*VELOCITY(FT*FT/SEC.) =   0.90
   LONGEST FLOWPATH FROM NODE      3.00 TO NODE      5.00 =     552.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      5.00 TO NODE      5.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =    7.54
   RAINFALL INTENSITY(INCH/HR) =   5.66
   TOTAL STREAM AREA(ACRES) =     0.66
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.73

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       14.81     9.99        4.720          6.82
       2        2.73     7.54        5.659          0.66

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

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       13.90     7.54       5.659
       2       17.08     9.99       4.720

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      17.08   Tc(MIN.) =    9.99
   TOTAL AREA(ACRES) =        7.5
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =    1079.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      5.00 TO NODE      8.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   443.87  DOWNSTREAM(FEET) =   442.87
   FLOW LENGTH(FEET) =   200.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  27.0 INCH PIPE IS  18.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.96
   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1
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   PIPE-FLOW(CFS) =      17.08
   PIPE TRAVEL TIME(MIN.) =   0.56    Tc(MIN.) =   10.55
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    1279.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   10.55
   RAINFALL INTENSITY(INCH/HR) =   4.56
   TOTAL STREAM AREA(ACRES) =     7.48
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     17.08

 ****************************************************************************
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (2.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .4800
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00
   UPSTREAM ELEVATION(FEET) =    456.50
   DOWNSTREAM ELEVATION(FEET) =    455.00
   ELEVATION DIFFERENCE(FEET) =      1.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    8.095
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.407
   SUBAREA RUNOFF(CFS) =      0.26
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.26

 ****************************************************************************
   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    455.00  DOWNSTREAM(FEET) =    448.12
   CHANNEL LENGTH THRU SUBAREA(FEET) =   465.00   CHANNEL SLOPE =  0.0148
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  10.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   1.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.834
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (2.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .4800
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.78
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.36
   AVERAGE FLOW DEPTH(FEET) =   0.12   TRAVEL TIME(MIN.) =   5.70
   Tc(MIN.) =   13.79
   SUBAREA AREA(ACRES) =     1.62       SUBAREA RUNOFF(CFS) =    2.98
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.480
   TOTAL AREA(ACRES) =        1.7         PEAK FLOW RATE(CFS) =       3.17

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.16   FLOW VELOCITY(FEET/SEC.) =   1.65
   LONGEST FLOWPATH FROM NODE      6.00 TO NODE      8.00 =     545.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 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.) =   13.79
   RAINFALL INTENSITY(INCH/HR) =   3.83
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   TOTAL STREAM AREA(ACRES) =     1.72
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.17

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       17.08    10.55        4.557          7.48
       2        3.17    13.79        3.834          1.72

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

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       19.50    10.55       4.557
       2       17.54    13.79       3.834

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      19.50   Tc(MIN.) =   10.55
   TOTAL AREA(ACRES) =        9.2
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    1279.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE     11.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   442.79  DOWNSTREAM(FEET) =   442.06
   FLOW LENGTH(FEET) =   146.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  27.0 INCH PIPE IS  20.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.09
   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      19.50
   PIPE TRAVEL TIME(MIN.) =   0.40    Tc(MIN.) =   10.95
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     11.00 =    1425.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     11.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   10.95
   RAINFALL INTENSITY(INCH/HR) =   4.45
   TOTAL STREAM AREA(ACRES) =     9.20
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     19.50

 ****************************************************************************
   FLOW PROCESS FROM NODE      9.00 TO NODE     10.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =    457.50
   DOWNSTREAM ELEVATION(FEET) =    456.00
   ELEVATION DIFFERENCE(FEET) =      1.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    8.042
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.429
   SUBAREA RUNOFF(CFS) =      0.12
   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.12

 ****************************************************************************
   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  62
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 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  456.00  DOWNSTREAM ELEVATION(FEET) =  449.17
   STREET LENGTH(FEET) =   477.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 15.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   7.50
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0130
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0130

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.34
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.16
     HALFSTREET FLOOD WIDTH(FEET) =    1.50
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.60
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.41
   STREET FLOW TRAVEL TIME(MIN.) =   3.05   Tc(MIN.) =   11.10
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.412
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.450
   SUBAREA AREA(ACRES) =    0.22      SUBAREA RUNOFF(CFS) =    0.44
   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       0.54

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.20   HALFSTREET FLOOD WIDTH(FEET) =   3.52
   FLOW VELOCITY(FEET/SEC.) =  2.22   DEPTH*VELOCITY(FT*FT/SEC.) =   0.44
   LONGEST FLOWPATH FROM NODE      9.00 TO NODE     11.00 =     552.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     11.00 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.) =   11.10
   RAINFALL INTENSITY(INCH/HR) =   4.41
   TOTAL STREAM AREA(ACRES) =     0.27
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.54

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       19.50    10.95        4.449          9.20
       2        0.54    11.10        4.412          0.27

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

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       20.03    10.95       4.449
       2       19.88    11.10       4.412

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      20.03   Tc(MIN.) =   10.95
   TOTAL AREA(ACRES) =        9.5
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     11.00 =    1425.00 FEET.
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 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     15.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   442.04  DOWNSTREAM(FEET) =   441.50
   FLOW LENGTH(FEET) =    94.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  27.0 INCH PIPE IS  19.6 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.49
   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      20.03
   PIPE TRAVEL TIME(MIN.) =   0.24    Tc(MIN.) =   11.19
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    1519.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   11.19
   RAINFALL INTENSITY(INCH/HR) =   4.39
   TOTAL STREAM AREA(ACRES) =     9.47
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     20.03

 ****************************************************************************
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =    540.00
   DOWNSTREAM ELEVATION(FEET) =    525.00
   ELEVATION DIFFERENCE(FEET) =     15.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    5.431
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.994
   SUBAREA RUNOFF(CFS) =      0.50
   TOTAL AREA(ACRES) =      0.16   TOTAL RUNOFF(CFS) =      0.50

 ****************************************************************************
   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    525.00  DOWNSTREAM(FEET) =    446.95
   CHANNEL LENGTH THRU SUBAREA(FEET) =   715.00   CHANNEL SLOPE =  0.1092
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  10.000
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =   1.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.827
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (2.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .4500
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       3.17
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.82
   AVERAGE FLOW DEPTH(FEET) =   0.10   TRAVEL TIME(MIN.) =   4.22
   Tc(MIN.) =    9.65
   SUBAREA AREA(ACRES) =     2.38       SUBAREA RUNOFF(CFS) =    5.17
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.450
   TOTAL AREA(ACRES) =        2.5         PEAK FLOW RATE(CFS) =       5.52

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
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   DEPTH(FEET) =  0.14   FLOW VELOCITY(FEET/SEC.) =   3.45
   LONGEST FLOWPATH FROM NODE     12.00 TO NODE     14.00 =     815.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   446.95  DOWNSTREAM(FEET) =   439.45
   FLOW LENGTH(FEET) =   760.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   9.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.87
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       5.52
   PIPE TRAVEL TIME(MIN.) =   2.16    Tc(MIN.) =   11.81
   LONGEST FLOWPATH FROM NODE     12.00 TO NODE     15.00 =    1575.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 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.) =   11.81
   RAINFALL INTENSITY(INCH/HR) =   4.24
   TOTAL STREAM AREA(ACRES) =     2.54
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      5.52

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       20.03    11.19        4.387          9.47
       2        5.52    11.81        4.238          2.54

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

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       25.26    11.19       4.387
       2       24.87    11.81       4.238

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      25.26   Tc(MIN.) =   11.19
   TOTAL AREA(ACRES) =       12.0
   LONGEST FLOWPATH FROM NODE     12.00 TO NODE     15.00 =    1575.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     16.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   439.45  DOWNSTREAM(FEET) =   434.82
   FLOW LENGTH(FEET) =   232.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  16.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.04
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      25.26
   PIPE TRAVEL TIME(MIN.) =   0.35    Tc(MIN.) =   11.54
   LONGEST FLOWPATH FROM NODE     12.00 TO NODE     16.00 =    1807.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     16.00 TO NODE     16.00 IS CODE =  81
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 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.300
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3000
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.4527
   SUBAREA AREA(ACRES) =    1.78   SUBAREA RUNOFF(CFS) =    2.30
   TOTAL AREA(ACRES) =       13.8   TOTAL RUNOFF(CFS) =      26.85
   TC(MIN.) =   11.54
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       13.8  TC(MIN.) =     11.54
   PEAK FLOW RATE(CFS)   =      26.85
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS
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If memory
From To code Up Down slope total impervious Base (ft) Z:1 maning Bank #

50 51 2 495 468 100 27% 0.10 0.00 0% D 0.35
51 52 6 468 462.3 213 3% 1.12 0.74 66% D 0.71

52 55 3 458.3 451.35 450 2% 0.012
50 55 1 3-1
53 54 2 466.7 465.2 75 2% 0.09 0.06 66% D 0.71
54 55 6 465.2 455.7 328 3% 0.68 0.45 66% D 0.71
55 55 1 3-2
56 57 2 462.8 461.3 75 2% 0.06 0.04 66% D 0.71
57 55 6 461.3 454.8 316 2% 0.83 0.55 66% D 0.71
55 55 1 3-3
55 63 3 451.35 448.64 288 0.9% 0.012
63 63 1 3-1
59 60 2 457.2 455.8 75 2% 0.09 0.06 66% D 0.71
60 63 6 455.8 451.6 397 1% 0.43 0.28 66% D 0.71
63 63 1 3-2
61 62 2 455.8 454.3 75 2% 0.09 0.06 66% D 0.71
62 63 6 454.3 451.6 293 1% 0.71 0.47 66% D 0.71
63 63 1 3-3
63 69 3 448.64 447.53 111 1% 0.012
69 69 10 1
64 65 2 466 464.5 75 2% 0.10 0.07 66% D 0.71
65 65.1 6 464.5 459 236 2% 0.28 0.18 66% D 0.71

65.1 68 3 451.9 450.2 321 0.5%
65.1 68 8 0.74 0.49 66% D 0.71
64 68 1 2-1
66 67 2 466 464 75 3% 0.07 0.05 66% D 0.71
67 68 6 464 452.7 576 2% 0.58 0.38 66% D 0.71
68 68 1 2-2
68 69 3 449.96 447.53 243 1% 0.012
69 69 11 1
69 69 12 1
69 74 3 447.53 445.96 78 2% 0.012
74 74 1 3-1
70 71 2 453.8 452.3 75 2% 0.09 0.06 66% D 0.71
71 74 6 452.3 448.3 331 1% 0.80 0.53 66% D 0.71
74 74 1 3-2
72 73 2 453.8 452.3 75 2% 0.09 0.06 66% D 0.71
73 74 6 452.3 448.3 331 1% 0.87 0.57 66% D 0.71
74 74 1 3-3
74 8 3 743.48 743.33 30 0.5% 0.012
8 8 10 1
1 2 `2 535 504 100 31% 0.10 0.00 0% D 0.35
2 3 5 504 455 1168 4% 1.90 1.25 66% D 0.71
3 5 3 451.00 443.87 477 1%
1 5 1 2-1
4 6 2 457.5 456.00 75 2% 0.14 0.10 69% D 0.73
6 5 6 456 449.17 477 1% 0.77 0.53 69% D 0.73
4 5 1 2-2
5 8 3 443.87 442.87 200 1% 0.013
8 8 8 0.14 0.13 90% D 0.85
8 8 11 1
8 8 12 1
8 11 3 442.79 442.06 146 1% 0.013
11 11 1 2-1
9 10 2 457.5 456 75 2% 0.05 0.05 90% D 0.85
10 11 6 456 449.17 477 1% 0.22 0.20 90% D 0.85
11 11 8 0.47 0.21 45% D 0.60
11 11 1 2-2
11 15 3 442.04 441.50 94 1% 0.013
15 15 1 2-1
12 13 2 540 525 100 15% 0.17 0.00 0% D 0.35
13 14 5 525 446.95 780 10% 0.70 0.00 0% D 0.35 3 0.035
14 15 3 446.95 439.45 760 1% 0.013
15 15 1 2-2
15 16 3 439.45 434.8182 232 2% 0.013
16 16 8 1.31 0.13 10% A\D 0.27

Total 13.79 7.69 56% 0.70

OAK KNOLL / PROPOSED CONDITIONS
AES INPUT DATA

Node # Elevation
Length

Area
imperviousness Soil Type* C value

If Channel



PR100.RES
 ____________________________________________________________________________
 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
                          2003,1985,1981 HYDROLOGY MANUAL
          (c) Copyright 1982-2015 Advanced Engineering Software (aes)
              Ver. 22.0 Release Date: 07/01/2015  License ID 1239

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * OAK KNOLL                                                                *
 * HYDROLOGY ANALYSIS                                                       *
 * PROPOSED CONDITIONS - 100 YR                                             *
  **************************************************************************

   FILE NAME: R:\1713\HYD\DR\CALCS\AES\100\PR100.DAT
   TIME/DATE OF STUDY: 16:29 12/01/2022
 ----------------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ----------------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   2.800
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   12.0      7.0    0.020/0.020/0.020   0.33    1.50 0.0313 0.125 0.0130
   2   15.0      7.5    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0130

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.50 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  5.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************
   FLOW PROCESS FROM NODE     50.00 TO NODE     51.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =    495.00
   DOWNSTREAM ELEVATION(FEET) =    468.00
   ELEVATION DIFFERENCE(FEET) =     27.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.377
   SUBAREA RUNOFF(CFS) =      0.22
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.22

 ****************************************************************************
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   FLOW PROCESS FROM NODE     51.00 TO NODE     52.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  468.00  DOWNSTREAM ELEVATION(FEET) =  462.30
   STREET LENGTH(FEET) =   213.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 15.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   7.50
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0130
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0130

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.49
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.23
     HALFSTREET FLOOD WIDTH(FEET) =    5.20
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.21
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.74
   STREET FLOW TRAVEL TIME(MIN.) =   1.11   Tc(MIN.) =    7.37
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.742
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.680
   SUBAREA AREA(ACRES) =    1.12      SUBAREA RUNOFF(CFS) =    4.57
   TOTAL AREA(ACRES) =        1.2        PEAK FLOW RATE(CFS) =       4.77

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.27   HALFSTREET FLOOD WIDTH(FEET) =   7.36
   FLOW VELOCITY(FEET/SEC.) =  3.61   DEPTH*VELOCITY(FT*FT/SEC.) =   0.99
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     52.00 =     313.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     52.00 TO NODE     55.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   458.30  DOWNSTREAM(FEET) =   451.35
   FLOW LENGTH(FEET) =   450.00   MANNING'S N =  0.012
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.09
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       4.77
   PIPE TRAVEL TIME(MIN.) =   1.06    Tc(MIN.) =    8.43
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     55.00 =     763.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     50.00 TO NODE     55.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =    8.43
   RAINFALL INTENSITY(INCH/HR) =   5.27
   TOTAL STREAM AREA(ACRES) =     1.22
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.77

 ****************************************************************************
   FLOW PROCESS FROM NODE     53.00 TO NODE     54.00 IS CODE =  21
 ----------------------------------------------------------------------------
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   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =    466.70
   DOWNSTREAM ELEVATION(FEET) =    465.20
   ELEVATION DIFFERENCE(FEET) =      1.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.825
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.47
   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.47

 ****************************************************************************
   FLOW PROCESS FROM NODE     54.00 TO NODE     55.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  465.20  DOWNSTREAM ELEVATION(FEET) =  455.70
   STREET LENGTH(FEET) =   328.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 15.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   7.50
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0130
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0130

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.01
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.26
     HALFSTREET FLOOD WIDTH(FEET) =    6.61
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.62
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.93
   STREET FLOW TRAVEL TIME(MIN.) =   1.51   Tc(MIN.) =    6.34
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.331
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.68      SUBAREA RUNOFF(CFS) =    3.06
   TOTAL AREA(ACRES) =        0.8        PEAK FLOW RATE(CFS) =       3.46

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.30   HALFSTREET FLOOD WIDTH(FEET) =   8.58
   FLOW VELOCITY(FEET/SEC.) =  4.05   DEPTH*VELOCITY(FT*FT/SEC.) =   1.21
   LONGEST FLOWPATH FROM NODE     53.00 TO NODE     55.00 =     403.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     55.00 TO NODE     55.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =    6.34
   RAINFALL INTENSITY(INCH/HR) =   6.33
   TOTAL STREAM AREA(ACRES) =     0.77
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.46

 ****************************************************************************
   FLOW PROCESS FROM NODE     56.00 TO NODE     57.00 IS CODE =  21
 ----------------------------------------------------------------------------
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   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =    462.80
   DOWNSTREAM ELEVATION(FEET) =    461.30
   ELEVATION DIFFERENCE(FEET) =      1.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.825
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.31
   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS) =      0.31

 ****************************************************************************
   FLOW PROCESS FROM NODE     57.00 TO NODE     58.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  461.30  DOWNSTREAM ELEVATION(FEET) =  454.80
   STREET LENGTH(FEET) =   316.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 15.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   7.50
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0130
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0130

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.17
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.28
     HALFSTREET FLOOD WIDTH(FEET) =    7.45
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.22
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.89
   STREET FLOW TRAVEL TIME(MIN.) =   1.64   Tc(MIN.) =    6.46
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.252
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.83      SUBAREA RUNOFF(CFS) =    3.68
   TOTAL AREA(ACRES) =        0.9        PEAK FLOW RATE(CFS) =       3.95

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.32   HALFSTREET FLOOD WIDTH(FEET) =   9.81
   FLOW VELOCITY(FEET/SEC.) =  3.65   DEPTH*VELOCITY(FT*FT/SEC.) =   1.18
   LONGEST FLOWPATH FROM NODE     56.00 TO NODE     58.00 =     391.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     55.00 TO NODE     55.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:
   TIME OF CONCENTRATION(MIN.) =    6.46
   RAINFALL INTENSITY(INCH/HR) =   6.25
   TOTAL STREAM AREA(ACRES) =     0.89
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.95

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA

Page 4



PR100.RES
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1        4.77     8.43        5.267          1.22
       2        3.46     6.34        6.331          0.77
       3        3.95     6.46        6.252          0.89

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

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       10.92     6.34       6.331
       2       11.02     6.46       6.252
       3       10.97     8.43       5.267

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      11.02   Tc(MIN.) =    6.46
   TOTAL AREA(ACRES) =        2.9
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     55.00 =     763.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     55.00 TO NODE     63.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   451.35  DOWNSTREAM(FEET) =   448.64
   FLOW LENGTH(FEET) =   288.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  12.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.25
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      11.02
   PIPE TRAVEL TIME(MIN.) =   0.66    Tc(MIN.) =    7.13
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     63.00 =    1051.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     63.00 TO NODE     63.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =    7.13
   RAINFALL INTENSITY(INCH/HR) =   5.87
   TOTAL STREAM AREA(ACRES) =     2.88
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     11.02

 ****************************************************************************
   FLOW PROCESS FROM NODE     59.00 TO NODE     60.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =    457.20
   DOWNSTREAM ELEVATION(FEET) =    455.80
   ELEVATION DIFFERENCE(FEET) =      1.40
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.894
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    73.67
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.47
   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.47
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 ****************************************************************************
   FLOW PROCESS FROM NODE     60.00 TO NODE     63.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  455.80  DOWNSTREAM ELEVATION(FEET) =  451.60
   STREET LENGTH(FEET) =   397.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 15.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   7.50
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0130
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0130

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.32
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.26
     HALFSTREET FLOOD WIDTH(FEET) =    6.89
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.23
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.59
   STREET FLOW TRAVEL TIME(MIN.) =   2.97   Tc(MIN.) =    7.86
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.509
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.43      SUBAREA RUNOFF(CFS) =    1.68
   TOTAL AREA(ACRES) =        0.5        PEAK FLOW RATE(CFS) =       2.03

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.30   HALFSTREET FLOOD WIDTH(FEET) =   8.47
   FLOW VELOCITY(FEET/SEC.) =  2.44   DEPTH*VELOCITY(FT*FT/SEC.) =   0.72
   LONGEST FLOWPATH FROM NODE     59.00 TO NODE     63.00 =     472.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     63.00 TO NODE     63.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =    7.86
   RAINFALL INTENSITY(INCH/HR) =   5.51
   TOTAL STREAM AREA(ACRES) =     0.52
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.03

 ****************************************************************************
   FLOW PROCESS FROM NODE     61.00 TO NODE     62.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =    455.80
   DOWNSTREAM ELEVATION(FEET) =    454.30
   ELEVATION DIFFERENCE(FEET) =      1.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.825
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.47
   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.47
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 ****************************************************************************
   FLOW PROCESS FROM NODE     62.00 TO NODE     63.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  454.30  DOWNSTREAM ELEVATION(FEET) =  451.60
   STREET LENGTH(FEET) =   293.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 15.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   7.50
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0130
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0130

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.98
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.30
     HALFSTREET FLOOD WIDTH(FEET) =    8.64
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.29
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.69
   STREET FLOW TRAVEL TIME(MIN.) =   2.13   Tc(MIN.) =    6.95
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.963
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.71      SUBAREA RUNOFF(CFS) =    3.01
   TOTAL AREA(ACRES) =        0.8        PEAK FLOW RATE(CFS) =       3.39

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.34   HALFSTREET FLOOD WIDTH(FEET) =  10.87
   FLOW VELOCITY(FEET/SEC.) =  2.61   DEPTH*VELOCITY(FT*FT/SEC.) =   0.90
   LONGEST FLOWPATH FROM NODE     61.00 TO NODE     63.00 =     368.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     63.00 TO NODE     63.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:
   TIME OF CONCENTRATION(MIN.) =    6.95
   RAINFALL INTENSITY(INCH/HR) =   5.96
   TOTAL STREAM AREA(ACRES) =     0.80
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.39

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       11.02     7.13        5.871          2.88
       2        2.03     7.86        5.509          0.52
       3        3.39     6.95        5.963          0.80

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

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       16.04     6.95       5.963
       2       16.20     7.13       5.871
       3       15.51     7.86       5.509
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      16.20   Tc(MIN.) =    7.13
   TOTAL AREA(ACRES) =        4.2
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     63.00 =    1051.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     63.00 TO NODE     69.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   448.64  DOWNSTREAM(FEET) =   447.53
   FLOW LENGTH(FEET) =   111.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  16.6 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.92
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      16.20
   PIPE TRAVEL TIME(MIN.) =   0.23    Tc(MIN.) =    7.36
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     69.00 =    1162.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     69.00 TO NODE     69.00 IS CODE =  10
 ----------------------------------------------------------------------------
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
 ============================================================================

 ****************************************************************************
   FLOW PROCESS FROM NODE     64.00 TO NODE     65.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =    466.00
   DOWNSTREAM ELEVATION(FEET) =    464.50
   ELEVATION DIFFERENCE(FEET) =      1.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.825
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.52
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.52

 ****************************************************************************
   FLOW PROCESS FROM NODE     65.00 TO NODE     65.10 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  464.50  DOWNSTREAM ELEVATION(FEET) =  459.00
   STREET LENGTH(FEET) =   236.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 15.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   7.50
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0130
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0130

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.17
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.23
     HALFSTREET FLOOD WIDTH(FEET) =    5.20
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.00
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.69
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   STREET FLOW TRAVEL TIME(MIN.) =   1.31   Tc(MIN.) =    6.14
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.464
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.28      SUBAREA RUNOFF(CFS) =    1.29
   TOTAL AREA(ACRES) =        0.4        PEAK FLOW RATE(CFS) =       1.74

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.26   HALFSTREET FLOOD WIDTH(FEET) =   6.52
   FLOW VELOCITY(FEET/SEC.) =  3.21   DEPTH*VELOCITY(FT*FT/SEC.) =   0.82
   LONGEST FLOWPATH FROM NODE     64.00 TO NODE     65.10 =     311.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     65.10 TO NODE     68.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   451.90  DOWNSTREAM(FEET) =    50.20
   FLOW LENGTH(FEET) =   321.00   MANNING'S N =  0.012
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   1.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  25.03
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       1.74
   PIPE TRAVEL TIME(MIN.) =   0.21    Tc(MIN.) =    6.35
   LONGEST FLOWPATH FROM NODE     64.00 TO NODE     68.00 =     632.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     65.10 TO NODE     68.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.323
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.7100
   SUBAREA AREA(ACRES) =    0.74   SUBAREA RUNOFF(CFS) =    3.32
   TOTAL AREA(ACRES) =        1.1   TOTAL RUNOFF(CFS) =       5.03
   TC(MIN.) =    6.35

 ****************************************************************************
   FLOW PROCESS FROM NODE     68.00 TO NODE     68.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =    6.35
   RAINFALL INTENSITY(INCH/HR) =   6.32
   TOTAL STREAM AREA(ACRES) =     1.12
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      5.03

 ****************************************************************************
   FLOW PROCESS FROM NODE     66.00 TO NODE     67.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =    466.00
   DOWNSTREAM ELEVATION(FEET) =    464.00
   ELEVATION DIFFERENCE(FEET) =      2.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.384
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    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.37
   TOTAL AREA(ACRES) =      0.07   TOTAL RUNOFF(CFS) =      0.37

 ****************************************************************************
   FLOW PROCESS FROM NODE     67.00 TO NODE     68.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  464.00  DOWNSTREAM ELEVATION(FEET) =  452.70
   STREET LENGTH(FEET) =   576.00   CURB HEIGHT(INCHES) =  4.0
   STREET HALFWIDTH(FEET) = 12.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   7.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0130
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0130

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.53
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.25
     HALFSTREET FLOOD WIDTH(FEET) =    6.34
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.95
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.75
   STREET FLOW TRAVEL TIME(MIN.) =   3.25   Tc(MIN.) =    7.64
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.613
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.58      SUBAREA RUNOFF(CFS) =    2.31
   TOTAL AREA(ACRES) =        0.6        PEAK FLOW RATE(CFS) =       2.59

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.29   HALFSTREET FLOOD WIDTH(FEET) =   8.20
   FLOW VELOCITY(FEET/SEC.) =  3.28   DEPTH*VELOCITY(FT*FT/SEC.) =   0.95
   LONGEST FLOWPATH FROM NODE     66.00 TO NODE     68.00 =     651.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     68.00 TO NODE     68.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =    7.64
   RAINFALL INTENSITY(INCH/HR) =   5.61
   TOTAL STREAM AREA(ACRES) =     0.65
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      2.59

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1        5.03     6.35        6.323          1.12
       2        2.59     7.64        5.613          0.65

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

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
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       1        7.18     6.35       6.323
       2        7.05     7.64       5.613

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =       7.18   Tc(MIN.) =    6.35
   TOTAL AREA(ACRES) =        1.8
   LONGEST FLOWPATH FROM NODE     66.00 TO NODE     68.00 =     651.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     68.00 TO NODE     69.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   449.96  DOWNSTREAM(FEET) =   447.53
   FLOW LENGTH(FEET) =   243.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  10.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.67
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       7.18
   PIPE TRAVEL TIME(MIN.) =   0.61    Tc(MIN.) =    6.96
   LONGEST FLOWPATH FROM NODE     66.00 TO NODE     69.00 =     894.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     69.00 TO NODE     69.00 IS CODE =  11
 ----------------------------------------------------------------------------
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY     AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)
       1        7.18     6.96       5.961        1.77
   LONGEST FLOWPATH FROM NODE     66.00 TO NODE     69.00 =     894.00 FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY     AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)
       1       16.20     7.36       5.750        4.20
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     69.00 =    1162.00 FEET.

   ** PEAK FLOW RATE TABLE **
   STREAM    RUNOFF       Tc      INTENSITY
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)
       1      22.50       6.96        5.961
       2      23.13       7.36        5.750

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      23.13   Tc(MIN.) =    7.36
   TOTAL AREA(ACRES) =        6.0

 ****************************************************************************
   FLOW PROCESS FROM NODE     69.00 TO NODE     69.00 IS CODE =  12
 ----------------------------------------------------------------------------
   >>>>>CLEAR MEMORY BANK # 1 <<<<<
 ============================================================================

 ****************************************************************************
   FLOW PROCESS FROM NODE     69.00 TO NODE     74.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   447.53  DOWNSTREAM(FEET) =   445.96
   FLOW LENGTH(FEET) =    78.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  21.0 INCH PIPE IS  16.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.25
   ESTIMATED PIPE DIAMETER(INCH) =  21.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      23.13
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   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    7.47
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     74.00 =    1240.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     74.00 TO NODE     74.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =    7.47
   RAINFALL INTENSITY(INCH/HR) =   5.69
   TOTAL STREAM AREA(ACRES) =     5.97
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     23.13

 ****************************************************************************
   FLOW PROCESS FROM NODE     70.00 TO NODE     71.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =    453.80
   DOWNSTREAM ELEVATION(FEET) =    452.30
   ELEVATION DIFFERENCE(FEET) =      1.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.825
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.47
   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.47

 ****************************************************************************
   FLOW PROCESS FROM NODE     71.00 TO NODE     74.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  452.30  DOWNSTREAM ELEVATION(FEET) =  448.30
   STREET LENGTH(FEET) =   331.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 15.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   7.50
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  2
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0130
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0130

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.13
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.25
     HALFSTREET FLOOD WIDTH(FEET) =    5.95
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.25
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.55
   STREET FLOW TRAVEL TIME(MIN.) =   2.45   Tc(MIN.) =    7.28
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.791
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.80      SUBAREA RUNOFF(CFS) =    3.29
   TOTAL AREA(ACRES) =        0.9        PEAK FLOW RATE(CFS) =       3.66

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.28   HALFSTREET FLOOD WIDTH(FEET) =   7.82

Page 12



PR100.RES
   FLOW VELOCITY(FEET/SEC.) =  2.51   DEPTH*VELOCITY(FT*FT/SEC.) =   0.71
   LONGEST FLOWPATH FROM NODE     70.00 TO NODE     74.00 =     406.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     74.00 TO NODE     74.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =    7.28
   RAINFALL INTENSITY(INCH/HR) =   5.79
   TOTAL STREAM AREA(ACRES) =     0.89
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.66

 ****************************************************************************
   FLOW PROCESS FROM NODE     72.00 TO NODE     73.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =    453.80
   DOWNSTREAM ELEVATION(FEET) =    452.30
   ELEVATION DIFFERENCE(FEET) =      1.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.825
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.47
   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.47

 ****************************************************************************
   FLOW PROCESS FROM NODE     73.00 TO NODE     74.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  452.30  DOWNSTREAM ELEVATION(FEET) =  448.30
   STREET LENGTH(FEET) =   331.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 15.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   7.50
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0130
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0130

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.33
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.30
     HALFSTREET FLOOD WIDTH(FEET) =    8.70
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.67
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.80
   STREET FLOW TRAVEL TIME(MIN.) =   2.07   Tc(MIN.) =    6.89
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.996
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.710
   SUBAREA AREA(ACRES) =    0.87      SUBAREA RUNOFF(CFS) =    3.70
   TOTAL AREA(ACRES) =        1.0        PEAK FLOW RATE(CFS) =       4.09

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.35   HALFSTREET FLOOD WIDTH(FEET) =  11.10
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   FLOW VELOCITY(FEET/SEC.) =  3.03   DEPTH*VELOCITY(FT*FT/SEC.) =   1.05
   LONGEST FLOWPATH FROM NODE     72.00 TO NODE     74.00 =     406.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     74.00 TO NODE     74.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:
   TIME OF CONCENTRATION(MIN.) =    6.89
   RAINFALL INTENSITY(INCH/HR) =   6.00
   TOTAL STREAM AREA(ACRES) =     0.96
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.09

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       23.13     7.47        5.692          5.97
       2        3.66     7.28        5.791          0.89
       3        4.09     6.89        5.996          0.96

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

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       28.89     6.89       5.996
       2       30.13     7.28       5.791
       3       30.60     7.47       5.692

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      30.60   Tc(MIN.) =    7.47
   TOTAL AREA(ACRES) =        7.8
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     74.00 =    1240.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     74.00 TO NODE      8.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   743.48  DOWNSTREAM(FEET) =   743.33
   FLOW LENGTH(FEET) =    30.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  33.0 INCH PIPE IS  21.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.34
   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      30.60
   PIPE TRAVEL TIME(MIN.) =   0.07    Tc(MIN.) =    7.54
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE      8.00 =    1270.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =  10
 ----------------------------------------------------------------------------
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
 ============================================================================

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =    535.00
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   DOWNSTREAM ELEVATION(FEET) =    504.00
   ELEVATION DIFFERENCE(FEET) =     31.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.377
   SUBAREA RUNOFF(CFS) =      0.22
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.22

 ****************************************************************************
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    504.00  DOWNSTREAM(FEET) =    455.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1168.00   CHANNEL SLOPE =  0.0420
   CHANNEL BASE(FEET) =   17.00   "Z" FACTOR =  99.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.091
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.32
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.50
   AVERAGE FLOW DEPTH(FEET) =   0.07   TRAVEL TIME(MIN.) =  12.99
   Tc(MIN.) =   19.26
   SUBAREA AREA(ACRES) =     1.90       SUBAREA RUNOFF(CFS) =    4.17
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.692
   TOTAL AREA(ACRES) =        2.0         PEAK FLOW RATE(CFS) =       4.28

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.09   FLOW VELOCITY(FEET/SEC.) =   1.72
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1268.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      3.00 TO NODE      5.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   451.00  DOWNSTREAM(FEET) =   443.87
   FLOW LENGTH(FEET) =   477.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.42
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       4.28
   PIPE TRAVEL TIME(MIN.) =   1.24    Tc(MIN.) =   20.50
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =    1745.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      5.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   20.50
   RAINFALL INTENSITY(INCH/HR) =   2.97
   TOTAL STREAM AREA(ACRES) =     2.00
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.28

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      6.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7300
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   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =    457.50
   DOWNSTREAM ELEVATION(FEET) =    456.00
   ELEVATION DIFFERENCE(FEET) =      1.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.578
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.75
   TOTAL AREA(ACRES) =      0.14   TOTAL RUNOFF(CFS) =      0.75

 ****************************************************************************
   FLOW PROCESS FROM NODE      6.00 TO NODE      5.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  456.00  DOWNSTREAM ELEVATION(FEET) =  449.17
   STREET LENGTH(FEET) =   477.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 15.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   7.50
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0130
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0130

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.38
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.30
     HALFSTREET FLOOD WIDTH(FEET) =    8.47
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.85
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.84
   STREET FLOW TRAVEL TIME(MIN.) =   2.79   Tc(MIN.) =    7.36
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.747
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7300
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.730
   SUBAREA AREA(ACRES) =    0.77      SUBAREA RUNOFF(CFS) =    3.23
   TOTAL AREA(ACRES) =        0.9        PEAK FLOW RATE(CFS) =       3.82

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.33   HALFSTREET FLOOD WIDTH(FEET) =  10.40
   FLOW VELOCITY(FEET/SEC.) =  3.18   DEPTH*VELOCITY(FT*FT/SEC.) =   1.06
   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      5.00 =     552.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =    7.36
   RAINFALL INTENSITY(INCH/HR) =   5.75
   TOTAL STREAM AREA(ACRES) =     0.91
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.82

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1        4.28    20.50        2.969          2.00
       2        3.82     7.36        5.747          0.91
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   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        5.35     7.36       5.747
       2        6.25    20.50       2.969

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =       6.25   Tc(MIN.) =   20.50
   TOTAL AREA(ACRES) =        2.9
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =    1745.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      5.00 TO NODE      8.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   443.87  DOWNSTREAM(FEET) =   442.87
   FLOW LENGTH(FEET) =   200.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.61
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       6.25
   PIPE TRAVEL TIME(MIN.) =   0.72    Tc(MIN.) =   21.22
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    1945.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.904
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8500
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.7106
   SUBAREA AREA(ACRES) =    0.14   SUBAREA RUNOFF(CFS) =    0.35
   TOTAL AREA(ACRES) =        3.0   TOTAL RUNOFF(CFS) =       6.29
   TC(MIN.) =   21.22

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =  11
 ----------------------------------------------------------------------------
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<
 ============================================================================

   ** MAIN STREAM CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY     AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)
       1        6.29    21.22       2.904        3.05
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    1945.00 FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY     AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)
       1       30.60     7.54       5.659        7.82
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE      8.00 =    1270.00 FEET.

   ** PEAK FLOW RATE TABLE **
   STREAM    RUNOFF       Tc      INTENSITY
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)
       1      32.84       7.54        5.659
       2      22.00      21.22        2.904

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      32.84   Tc(MIN.) =    7.54
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   TOTAL AREA(ACRES) =       10.9

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =  12
 ----------------------------------------------------------------------------
   >>>>>CLEAR MEMORY BANK # 1 <<<<<
 ============================================================================

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE     11.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   442.79  DOWNSTREAM(FEET) =   442.06
   FLOW LENGTH(FEET) =   146.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  33.0 INCH PIPE IS  24.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.95
   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      32.84
   PIPE TRAVEL TIME(MIN.) =   0.35    Tc(MIN.) =    7.89
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     11.00 =    2091.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     11.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =    7.89
   RAINFALL INTENSITY(INCH/HR) =   5.50
   TOTAL STREAM AREA(ACRES) =    10.87
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     32.84

 ****************************************************************************
   FLOW PROCESS FROM NODE      9.00 TO NODE     10.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8500
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =    457.50
   DOWNSTREAM ELEVATION(FEET) =    456.00
   ELEVATION DIFFERENCE(FEET) =      1.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.988
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    70.00
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.31
   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.31

 ****************************************************************************
   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  456.00  DOWNSTREAM ELEVATION(FEET) =  449.17
   STREET LENGTH(FEET) =   477.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 15.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   7.50
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
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   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0130
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0130

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.91
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.23
     HALFSTREET FLOOD WIDTH(FEET) =    5.20
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.33
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.54
   STREET FLOW TRAVEL TIME(MIN.) =   3.41   Tc(MIN.) =    6.40
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.294
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8500
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.850
   SUBAREA AREA(ACRES) =    0.22      SUBAREA RUNOFF(CFS) =    1.18
   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       1.44

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.26   HALFSTREET FLOOD WIDTH(FEET) =   6.70
   FLOW VELOCITY(FEET/SEC.) =  2.55   DEPTH*VELOCITY(FT*FT/SEC.) =   0.66
   LONGEST FLOWPATH FROM NODE      9.00 TO NODE     11.00 =     552.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     11.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.294
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .6000
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.6912
   SUBAREA AREA(ACRES) =    0.47   SUBAREA RUNOFF(CFS) =    1.77
   TOTAL AREA(ACRES) =        0.7   TOTAL RUNOFF(CFS) =       3.22
   TC(MIN.) =    6.40

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     11.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =    6.40
   RAINFALL INTENSITY(INCH/HR) =   6.29
   TOTAL STREAM AREA(ACRES) =     0.74
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.22

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       32.84     7.89        5.496         10.87
       2        3.22     6.40        6.294          0.74

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

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       29.83     6.40       6.294
       2       35.65     7.89       5.496
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      35.65   Tc(MIN.) =    7.89
   TOTAL AREA(ACRES) =       11.6
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     11.00 =    2091.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     15.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   442.04  DOWNSTREAM(FEET) =   441.50
   FLOW LENGTH(FEET) =    94.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  33.0 INCH PIPE IS  24.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.46
   ESTIMATED PIPE DIAMETER(INCH) =  33.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      35.65
   PIPE TRAVEL TIME(MIN.) =   0.21    Tc(MIN.) =    8.10
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    2185.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =    8.10
   RAINFALL INTENSITY(INCH/HR) =   5.40
   TOTAL STREAM AREA(ACRES) =    11.61
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     35.65

 ****************************************************************************
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =    540.00
   DOWNSTREAM ELEVATION(FEET) =    525.00
   ELEVATION DIFFERENCE(FEET) =     15.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.377
   SUBAREA RUNOFF(CFS) =      0.38
   TOTAL AREA(ACRES) =      0.17   TOTAL RUNOFF(CFS) =      0.38

 ****************************************************************************
   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    525.00  DOWNSTREAM(FEET) =    446.95
   CHANNEL LENGTH THRU SUBAREA(FEET) =   780.00   CHANNEL SLOPE =  0.1001
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =   1.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.467
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.94
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.82
   AVERAGE FLOW DEPTH(FEET) =   0.10   TRAVEL TIME(MIN.) =   4.62
   Tc(MIN.) =   10.88
   SUBAREA AREA(ACRES) =     0.70       SUBAREA RUNOFF(CFS) =    1.09

Page 20



PR100.RES
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350
   TOTAL AREA(ACRES) =        0.9         PEAK FLOW RATE(CFS) =       1.36

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.13   FLOW VELOCITY(FEET/SEC.) =   3.30
   LONGEST FLOWPATH FROM NODE     12.00 TO NODE     14.00 =     880.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   446.95  DOWNSTREAM(FEET) =   439.45
   FLOW LENGTH(FEET) =   760.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   4.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.01
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       1.36
   PIPE TRAVEL TIME(MIN.) =   3.16    Tc(MIN.) =   14.04
   LONGEST FLOWPATH FROM NODE     12.00 TO NODE     15.00 =    1640.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   14.04
   RAINFALL INTENSITY(INCH/HR) =   3.79
   TOTAL STREAM AREA(ACRES) =     0.87
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.36

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       35.65     8.10        5.403         11.61
       2        1.36    14.04        3.790          0.87

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

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1       36.44     8.10       5.403
       2       26.37    14.04       3.790

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      36.44   Tc(MIN.) =    8.10
   TOTAL AREA(ACRES) =       12.5
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    2185.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     16.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   439.45  DOWNSTREAM(FEET) =   434.82
   FLOW LENGTH(FEET) =   232.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  27.0 INCH PIPE IS  19.2 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.05
   ESTIMATED PIPE DIAMETER(INCH) =  27.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      36.44
   PIPE TRAVEL TIME(MIN.) =   0.32    Tc(MIN.) =    8.42
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   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     16.00 =    2417.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     16.00 TO NODE     16.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.270
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .2700
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.6420
   SUBAREA AREA(ACRES) =    1.31   SUBAREA RUNOFF(CFS) =    1.86
   TOTAL AREA(ACRES) =       13.8   TOTAL RUNOFF(CFS) =      46.65
   TC(MIN.) =    8.42
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       13.8  TC(MIN.) =      8.42
   PEAK FLOW RATE(CFS)   =      46.65
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS

�
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 ____________________________________________________________________________
 ****************************************************************************

             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
                          2003,1985,1981 HYDROLOGY MANUAL
          (c) Copyright 1982-2015 Advanced Engineering Software (aes)
              Ver. 22.0 Release Date: 07/01/2015  License ID 1239

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * OAK KNOLL                                                                *
 * HYDROLOGY ANALYSIS                                                       *
 * MITIGATED 100-YEAR                                                       *
  **************************************************************************

   FILE NAME: R:\1713\HYD\DR\CALCS\AES\MIT\PR100.DAT
   TIME/DATE OF STUDY: 16:47 12/01/2022
 ----------------------------------------------------------------------------
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ----------------------------------------------------------------------------
   2003 SAN DIEGO MANUAL CRITERIA

   USER SPECIFIED STORM EVENT(YEAR) = 100.00
   6-HOUR DURATION PRECIPITATION (INCHES) =   2.800
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  18.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   12.0      7.0    0.020/0.020/0.020   0.33    1.50 0.0313 0.125 0.0130
   2   15.0      7.5    0.020/0.020/0.020   0.50    1.50 0.0313 0.125 0.0130

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.50 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  5.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

 ****************************************************************************
   FLOW PROCESS FROM NODE     74.00 TO NODE     74.00 IS CODE =   7
 ----------------------------------------------------------------------------
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
 ============================================================================
   USER-SPECIFIED VALUES ARE AS FOLLOWS:
   TC(MIN) =  16.00   RAIN INTENSITY(INCH/HOUR) =  3.48
   TOTAL AREA(ACRES) =     7.82   TOTAL RUNOFF(CFS) =      6.01

 ****************************************************************************
   FLOW PROCESS FROM NODE     74.00 TO NODE      8.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   743.48  DOWNSTREAM(FEET) =   743.33
   FLOW LENGTH(FEET) =    30.00   MANNING'S N =  0.012
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  11.8 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.89
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   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       6.01
   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =   16.10
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE      8.00 =      30.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =  10
 ----------------------------------------------------------------------------
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
 ============================================================================

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      2.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =    535.00
   DOWNSTREAM ELEVATION(FEET) =    504.00
   ELEVATION DIFFERENCE(FEET) =     31.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.377
   SUBAREA RUNOFF(CFS) =      0.22
   TOTAL AREA(ACRES) =      0.10   TOTAL RUNOFF(CFS) =      0.22

 ****************************************************************************
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    504.00  DOWNSTREAM(FEET) =    455.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =  1168.00   CHANNEL SLOPE =  0.0420
   CHANNEL BASE(FEET) =   17.00   "Z" FACTOR =  99.000
   MANNING'S FACTOR = 0.030   MAXIMUM DEPTH(FEET) =   2.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  3.091
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7100
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.32
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   1.50
   AVERAGE FLOW DEPTH(FEET) =   0.07   TRAVEL TIME(MIN.) =  12.99
   Tc(MIN.) =   19.26
   SUBAREA AREA(ACRES) =     1.90       SUBAREA RUNOFF(CFS) =    4.17
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.692
   TOTAL AREA(ACRES) =        2.0         PEAK FLOW RATE(CFS) =       4.28

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.09   FLOW VELOCITY(FEET/SEC.) =   1.72
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      3.00 =    1268.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      3.00 TO NODE      5.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   451.00  DOWNSTREAM(FEET) =   443.87
   FLOW LENGTH(FEET) =   477.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.3 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.42
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       4.28
   PIPE TRAVEL TIME(MIN.) =   1.24    Tc(MIN.) =   20.50
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   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =    1745.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      5.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   20.50
   RAINFALL INTENSITY(INCH/HR) =   2.97
   TOTAL STREAM AREA(ACRES) =     2.00
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      4.28

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      6.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7300
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =    457.50
   DOWNSTREAM ELEVATION(FEET) =    456.00
   ELEVATION DIFFERENCE(FEET) =      1.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.578
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.75
   TOTAL AREA(ACRES) =      0.14   TOTAL RUNOFF(CFS) =      0.75

 ****************************************************************************
   FLOW PROCESS FROM NODE      6.00 TO NODE      5.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  456.00  DOWNSTREAM ELEVATION(FEET) =  449.17
   STREET LENGTH(FEET) =   477.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 15.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   7.50
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0130
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0130

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.38
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.30
     HALFSTREET FLOOD WIDTH(FEET) =    8.47
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.85
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.84
   STREET FLOW TRAVEL TIME(MIN.) =   2.79   Tc(MIN.) =    7.36
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.747
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFFICIENT = .7300
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.730
   SUBAREA AREA(ACRES) =    0.77      SUBAREA RUNOFF(CFS) =    3.23
   TOTAL AREA(ACRES) =        0.9        PEAK FLOW RATE(CFS) =       3.82

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.33   HALFSTREET FLOOD WIDTH(FEET) =  10.40
   FLOW VELOCITY(FEET/SEC.) =  3.18   DEPTH*VELOCITY(FT*FT/SEC.) =   1.06
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   LONGEST FLOWPATH FROM NODE      4.00 TO NODE      5.00 =     552.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      5.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =    7.36
   RAINFALL INTENSITY(INCH/HR) =   5.75
   TOTAL STREAM AREA(ACRES) =     0.91
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.82

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1        4.28    20.50        2.969          2.00
       2        3.82     7.36        5.747          0.91

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

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        5.35     7.36       5.747
       2        6.25    20.50       2.969

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =       6.25   Tc(MIN.) =   20.50
   TOTAL AREA(ACRES) =        2.9
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      5.00 =    1745.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      5.00 TO NODE      8.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   443.87  DOWNSTREAM(FEET) =   442.87
   FLOW LENGTH(FEET) =   200.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  12.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.61
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       6.25
   PIPE TRAVEL TIME(MIN.) =   0.72    Tc(MIN.) =   21.22
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    1945.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.904
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8500
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.7106
   SUBAREA AREA(ACRES) =    0.14   SUBAREA RUNOFF(CFS) =    0.35
   TOTAL AREA(ACRES) =        3.0   TOTAL RUNOFF(CFS) =       6.29
   TC(MIN.) =   21.22

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =  11
 ----------------------------------------------------------------------------
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<
 ============================================================================
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   ** MAIN STREAM CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY     AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)
       1        6.29    21.22       2.904        3.05
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE      8.00 =    1945.00 FEET.

   ** MEMORY BANK #  1 CONFLUENCE DATA **
   STREAM     RUNOFF      Tc      INTENSITY     AREA
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACRE)
       1        6.01    16.10       3.470        7.82
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE      8.00 =      30.00 FEET.

   ** PEAK FLOW RATE TABLE **
   STREAM    RUNOFF       Tc      INTENSITY
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR)
       1      10.79      16.10        3.470
       2      11.32      21.22        2.904

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      11.32   Tc(MIN.) =   21.22
   TOTAL AREA(ACRES) =       10.9

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =  12
 ----------------------------------------------------------------------------
   >>>>>CLEAR MEMORY BANK # 1 <<<<<
 ============================================================================

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE     11.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   442.79  DOWNSTREAM(FEET) =   442.06
   FLOW LENGTH(FEET) =   146.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  15.2 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.41
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      11.32
   PIPE TRAVEL TIME(MIN.) =   0.45    Tc(MIN.) =   21.67
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     11.00 =    2091.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     11.00 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.) =   21.67
   RAINFALL INTENSITY(INCH/HR) =   2.86
   TOTAL STREAM AREA(ACRES) =    10.87
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     11.32

 ****************************************************************************
   FLOW PROCESS FROM NODE      9.00 TO NODE     10.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8500
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    75.00
   UPSTREAM ELEVATION(FEET) =    457.50
   DOWNSTREAM ELEVATION(FEET) =    456.00
   ELEVATION DIFFERENCE(FEET) =      1.50
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.988
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   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
            THE MAXIMUM OVERLAND FLOW LENGTH =    70.00
            (Reference: Table 3-1B of Hydrology Manual)
            THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.377
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
   SUBAREA RUNOFF(CFS) =      0.31
   TOTAL AREA(ACRES) =      0.05   TOTAL RUNOFF(CFS) =      0.31

 ****************************************************************************
   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  456.00  DOWNSTREAM ELEVATION(FEET) =  449.17
   STREET LENGTH(FEET) =   477.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 15.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   7.50
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0130
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0130

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.91
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.23
     HALFSTREET FLOOD WIDTH(FEET) =    5.20
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    2.33
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.54
   STREET FLOW TRAVEL TIME(MIN.) =   3.41   Tc(MIN.) =    6.40
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.294
   *USER SPECIFIED(SUBAREA):
   STREETS & ROADS (CURBS/STORM DRAINS) RUNOFF COEFFICIENT = .8500
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.850
   SUBAREA AREA(ACRES) =    0.22      SUBAREA RUNOFF(CFS) =    1.18
   TOTAL AREA(ACRES) =        0.3        PEAK FLOW RATE(CFS) =       1.44

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.26   HALFSTREET FLOOD WIDTH(FEET) =   6.70
   FLOW VELOCITY(FEET/SEC.) =  2.55   DEPTH*VELOCITY(FT*FT/SEC.) =   0.66
   LONGEST FLOWPATH FROM NODE      9.00 TO NODE     11.00 =     552.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     11.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.294
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (10.9 DU/AC OR LESS) RUNOFF COEFFICIENT = .6000
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.6912
   SUBAREA AREA(ACRES) =    0.47   SUBAREA RUNOFF(CFS) =    1.77
   TOTAL AREA(ACRES) =        0.7   TOTAL RUNOFF(CFS) =       3.22
   TC(MIN.) =    6.40

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     11.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
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   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =    6.40
   RAINFALL INTENSITY(INCH/HR) =   6.29
   TOTAL STREAM AREA(ACRES) =     0.74
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      3.22

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       11.32    21.67        2.865         10.87
       2        3.22     6.40        6.294          0.74

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

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
       1        6.56     6.40       6.294
       2       12.79    21.67       2.865

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      12.79   Tc(MIN.) =   21.67
   TOTAL AREA(ACRES) =       11.6
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     11.00 =    2091.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     15.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   442.04  DOWNSTREAM(FEET) =   441.50
   FLOW LENGTH(FEET) =    94.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  24.0 INCH PIPE IS  15.7 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.86
   ESTIMATED PIPE DIAMETER(INCH) =  24.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      12.79
   PIPE TRAVEL TIME(MIN.) =   0.27    Tc(MIN.) =   21.94
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    2185.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 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.) =   21.94
   RAINFALL INTENSITY(INCH/HR) =   2.84
   TOTAL STREAM AREA(ACRES) =    11.61
   PEAK FLOW RATE(CFS) AT CONFLUENCE =     12.79

 ****************************************************************************
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
 ============================================================================
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00
   UPSTREAM ELEVATION(FEET) =    540.00
   DOWNSTREAM ELEVATION(FEET) =    525.00
   ELEVATION DIFFERENCE(FEET) =     15.00
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.267
   WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.377
   SUBAREA RUNOFF(CFS) =      0.38
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   TOTAL AREA(ACRES) =      0.17   TOTAL RUNOFF(CFS) =      0.38

 ****************************************************************************
   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =    525.00  DOWNSTREAM(FEET) =    446.95
   CHANNEL LENGTH THRU SUBAREA(FEET) =   780.00   CHANNEL SLOPE =  0.1001
   CHANNEL BASE(FEET) =    3.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =   1.00
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.467
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3500
   S.C.S. CURVE NUMBER (AMC II) =   0
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.94
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   2.82
   AVERAGE FLOW DEPTH(FEET) =   0.10   TRAVEL TIME(MIN.) =   4.62
   Tc(MIN.) =   10.88
   SUBAREA AREA(ACRES) =     0.70       SUBAREA RUNOFF(CFS) =    1.09
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.350
   TOTAL AREA(ACRES) =        0.9         PEAK FLOW RATE(CFS) =       1.36

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.13   FLOW VELOCITY(FEET/SEC.) =   3.30
   LONGEST FLOWPATH FROM NODE     12.00 TO NODE     14.00 =     880.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     14.00 TO NODE     15.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   446.95  DOWNSTREAM(FEET) =   439.45
   FLOW LENGTH(FEET) =   760.00   MANNING'S N =  0.013
   ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   4.4 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.01
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       1.36
   PIPE TRAVEL TIME(MIN.) =   3.16    Tc(MIN.) =   14.04
   LONGEST FLOWPATH FROM NODE     12.00 TO NODE     15.00 =    1640.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     15.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   14.04
   RAINFALL INTENSITY(INCH/HR) =   3.79
   TOTAL STREAM AREA(ACRES) =     0.87
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      1.36

   ** CONFLUENCE DATA **
   STREAM     RUNOFF       Tc      INTENSITY      AREA
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (ACRE)
       1       12.79    21.94        2.842         11.61
       2        1.36    14.04        3.790          0.87

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

   ** PEAK FLOW RATE TABLE **
   STREAM     RUNOFF      Tc      INTENSITY
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)
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       1       10.95    14.04       3.790
       2       13.81    21.94       2.842

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      13.81   Tc(MIN.) =   21.94
   TOTAL AREA(ACRES) =       12.5
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     15.00 =    2185.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     15.00 TO NODE     16.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   439.45  DOWNSTREAM(FEET) =   434.82
   FLOW LENGTH(FEET) =   232.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  14.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.32
   ESTIMATED PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =      13.81
   PIPE TRAVEL TIME(MIN.) =   0.42    Tc(MIN.) =   22.35
   LONGEST FLOWPATH FROM NODE      1.00 TO NODE     16.00 =    2417.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     16.00 TO NODE     16.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.808
   *USER SPECIFIED(SUBAREA):
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .2700
   S.C.S. CURVE NUMBER (AMC II) =   0
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.3671
   SUBAREA AREA(ACRES) =    1.31   SUBAREA RUNOFF(CFS) =    0.99
   TOTAL AREA(ACRES) =       13.8   TOTAL RUNOFF(CFS) =      14.21
   TC(MIN.) =   22.35
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       13.8  TC(MIN.) =     22.35
   PEAK FLOW RATE(CFS)   =      14.21
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS

�
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RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY

RUN DATE   12/1/2022
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  8  MIN.
6 HOUR RAINFALL  2.8  INCHES
BASIN AREA  7.82  ACRES
RUNOFF COEFFICIENT  0.71
PEAK DISCHARGE  30.6  CFS

TIME (MIN) =  0  DISCHARGE (CFS) =  0
TIME (MIN) =  8  DISCHARGE (CFS) =  0.9
TIME (MIN) =  16  DISCHARGE (CFS) =  0.9
TIME (MIN) =  24  DISCHARGE (CFS) =  1
TIME (MIN) =  32  DISCHARGE (CFS) =  1
TIME (MIN) =  40  DISCHARGE (CFS) =  1
TIME (MIN) =  48  DISCHARGE (CFS) =  1
TIME (MIN) =  56  DISCHARGE (CFS) =  1.1
TIME (MIN) =  64  DISCHARGE (CFS) =  1.1
TIME (MIN) =  72  DISCHARGE (CFS) =  1.1
TIME (MIN) =  80  DISCHARGE (CFS) =  1.2
TIME (MIN) =  88  DISCHARGE (CFS) =  1.2
TIME (MIN) =  96  DISCHARGE (CFS) =  1.2
TIME (MIN) =  104  DISCHARGE (CFS) =  1.3
TIME (MIN) =  112  DISCHARGE (CFS) =  1.3
TIME (MIN) =  120  DISCHARGE (CFS) =  1.4
TIME (MIN) =  128  DISCHARGE (CFS) =  1.4
TIME (MIN) =  136  DISCHARGE (CFS) =  1.5
TIME (MIN) =  144  DISCHARGE (CFS) =  1.6
TIME (MIN) =  152  DISCHARGE (CFS) =  1.7
TIME (MIN) =  160  DISCHARGE (CFS) =  1.8
TIME (MIN) =  168  DISCHARGE (CFS) =  1.9
TIME (MIN) =  176  DISCHARGE (CFS) =  2
TIME (MIN) =  184  DISCHARGE (CFS) =  2.2
TIME (MIN) =  192  DISCHARGE (CFS) =  2.4
TIME (MIN) =  200  DISCHARGE (CFS) =  2.7
TIME (MIN) =  208  DISCHARGE (CFS) =  2.9
TIME (MIN) =  216  DISCHARGE (CFS) =  3.6
TIME (MIN) =  224  DISCHARGE (CFS) =  4.1
TIME (MIN) =  232  DISCHARGE (CFS) =  6
TIME (MIN) =  240  DISCHARGE (CFS) =  8.1
TIME (MIN) =  248  DISCHARGE (CFS) =  30.6
TIME (MIN) =  256  DISCHARGE (CFS) =  4.8
TIME (MIN) =  264  DISCHARGE (CFS) =  3.2
TIME (MIN) =  272  DISCHARGE (CFS) =  2.5
TIME (MIN) =  280  DISCHARGE (CFS) =  2.1
TIME (MIN) =  288  DISCHARGE (CFS) =  1.8
TIME (MIN) =  296  DISCHARGE (CFS) =  1.6
TIME (MIN) =  304  DISCHARGE (CFS) =  1.5
TIME (MIN) =  312  DISCHARGE (CFS) =  1.4
TIME (MIN) =  320  DISCHARGE (CFS) =  1.3
TIME (MIN) =  328  DISCHARGE (CFS) =  1.2
TIME (MIN) =  336  DISCHARGE (CFS) =  1.1
TIME (MIN) =  344  DISCHARGE (CFS) =  1.1
TIME (MIN) =  352  DISCHARGE (CFS) =  1
TIME (MIN) =  360  DISCHARGE (CFS) =  1
TIME (MIN) =  368  DISCHARGE (CFS) =  0



depth area area (ac) elevation volume (cf)
volume

(acft)
0.0 7440.0 0.1708 0.0 0 0.00
0.1 7440 0.1708 0.1 744 0.02
0.2 7440 0.1708 0.2 1,488 0.03
0.3 7440 0.1708 0.3 2,232 0.05
0.4 7440 0.1708 0.4 2,976 0.07
0.5 7440.0 0.1708 0.5 3,720 0.09
0.6 7440.0 0.1708 0.6 4,464 0.10
0.7 7440.0 0.1708 0.7 5,208 0.12
0.8 7440.0 0.1708 0.8 5,952 0.14
0.9 7440.0 0.1708 0.9 6,696 0.15
1.0 7440.0 0.1708 1.0 7,440 0.17
1.1 7440.0 0.1708 1.1 8,184 0.19
1.2 7440.0 0.1708 1.2 8,928 0.20
1.3 7440.0 0.1708 1.3 9,672 0.22
1.4 7440.0 0.1708 1.4 10,416 0.24
1.5 7440.0 0.1708 1.5 11,160 0.26
1.6 7440.0 0.1708 1.6 11,904 0.27
1.7 7440.0 0.1708 1.7 12,648 0.29
1.8 7440.0 0.1708 1.8 13,392 0.31
1.9 7440.0 0.1708 1.9 14,136 0.32
2.0 7440.0 0.1708 2.0 14,880 0.34
2.1 7440.0 0.1708 2.1 15,624 0.36
2.2 7440.0 0.1708 2.2 16,368 0.38
2.3 7440.0 0.1708 2.3 17,112 0.39
2.4 7440.0 0.1708 2.4 17,856 0.41
2.5 7440.0 0.1708 2.5 18,600 0.43
2.6 7440.0 0.1708 2.6 19,344 0.44
2.7 7440.0 0.1708 2.7 20,088 0.46
2.8 7440.0 0.1708 2.8 20,832 0.48
2.9 7440.0 0.1708 2.9 21,576 0.50
3.0 7440.0 0.1708 3.0 22,320 0.51
3.1 7440.0 0.1708 3.1 23,064 0.53
3.2 7440.0 0.1708 3.2 23,808 0.55
3.3 7440.0 0.1708 3.3 24,552 0.56
3.4 7440.0 0.1708 3.4 25,296 0.58
3.5 7440.0 0.1708 3.5 26,040 0.60
3.6 7440.0 0.1708 3.6 26,784 0.61
3.7 7440.0 0.1708 3.7 27,528 0.63
3.8 7440.0 0.1708 3.8 28,272 0.65
3.9 7440.0 0.1708 3.9 29,016 0.67
4.0 7440.0 0.1708 4.0 29,760 0.68
4.1 7440.0 0.1708 4.1 30,504 0.70
4.2 7440.0 0.1708 4.2 31,248 0.72
4.3 7440.0 0.1708 4.3 31,992 0.73
4.4 7440.0 0.1708 4.4 32,736 0.75
4.5 7440.0 0.1708 4.5 33,480 0.77
4.6 7440.0 0.1708 4.6 34,224 0.79
4.7 7440.0 0.1708 4.7 34,968 0.80
4.8 7440.0 0.1708 4.8 35,712 0.82
4.9 7440.0 0.1708 4.9 36,456 0.84
5.0 7440.0 0.1708 5.0 37,200 0.85
5.1 7440.0 0.1708 5.1 37,944 0.87
5.2 7440.0 0.1708 5.2 38,688 0.89
5.3 7440.0 0.1708 5.3 39,432 0.91
5.4 7440.0 0.1708 5.4 40,176 0.92
5.5 7440.0 0.1708 5.5 40,920 0.94
5.6 7440.0 0.1708 5.6 41,664 0.96

5.67 7440.0 0.1708 5.67 42,185 0.97
5.8 7440.0 0.1708 5.8 43,152 0.99
5.9 7440.0 0.1708 5.9 43,896 1.01
6.0 7440.0 0.1708 6.0 44,640 1.02

Vault #1 Stage Storage
Vault 1



Discharge vs Elevation Table
Low orifice: 1.75 " Top orifice: 6 "
Number: 1 Number: 2
Cg-low: 0.61 Cg-low: 0.61
invert elev: 0.00 ft invert elev: 2.80 ft
Middle orifice: 6 " Emergency inlet:
number of orif: 2 Rim height: 5.00 ft
Cg-middle: 0.61 Riser Box D 3X2
invert elev: 2.05 ft Weir Length 10.00 ft

h H/D-low H/D-mid H/D-top Qlow-orif Qlow-weir Qtot-low Qmid-orif Qmid-weir Qtot-med Qtop-orif Qtop-weir Qtot-top Qpeak-top Qtot
(ft) - - - (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
0.0 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0000
0.1 0.69 0.00 0.00 0.013 0.011 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0111
0.2 1.37 0.00 0.00 0.029 0.034 0.029 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0291
0.3 2.06 0.00 0.00 0.039 0.052 0.039 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0390
0.4 2.74 0.00 0.00 0.047 0.057 0.047 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0468
0.5 3.43 0.00 0.00 0.053 0.062 0.053 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0534
0.6 4.11 0.00 0.00 0.059 0.110 0.059 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0594
0.7 4.80 0.00 0.00 0.065 0.290 0.065 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0647
0.8 5.49 0.00 0.00 0.070 0.746 0.070 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0697
0.9 6.17 0.00 0.00 0.074 1.688 0.074 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0744
1.0 6.86 0.00 0.00 0.079 3.408 0.079 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0787
1.1 7.54 0.00 0.00 0.083 6.288 0.083 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0829
1.2 8.23 0.00 0.00 0.087 10.812 0.087 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0868
1.3 8.91 0.00 0.00 0.091 17.580 0.091 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0906
1.4 9.60 0.00 0.00 0.094 27.318 0.094 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0942
1.5 10.29 0.00 0.00 0.098 40.891 0.098 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0977
1.6 10.97 0.00 0.00 0.101 59.316 0.101 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.1010
1.7 11.66 0.00 0.00 0.104 83.768 0.104 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.1043
1.8 12.34 0.00 0.00 0.107 115.600 0.107 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.1075
1.9 13.03 0.00 0.00 0.111 156.348 0.111 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.1105
2.0 13.71 0.00 0.00 0.114 207.749 0.114 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.1135
2.1 14.40 0.10 0.00 0.116 271.745 0.116 0.000 0.012 0.012 0.000 0.000 0.000 0.000 0.1285
2.2 15.09 0.30 0.00 0.119 350.503 0.119 0.000 0.103 0.103 0.000 0.000 0.000 0.000 0.2221
2.3 15.77 0.50 0.00 0.122 446.422 0.122 0.000 0.271 0.271 0.000 0.000 0.000 0.000 0.3930
2.4 16.46 0.70 0.00 0.125 562.146 0.125 0.608 0.500 0.500 0.000 0.000 0.000 0.000 0.6250
2.5 17.14 0.90 0.00 0.127 700.574 0.127 0.860 0.772 0.772 0.000 0.000 0.000 0.000 0.8997
2.6 17.83 1.10 0.00 0.130 864.878 0.130 1.053 1.068 1.053 0.000 0.000 0.000 0.000 1.1829
2.7 18.51 1.30 0.00 0.133 1058.505 0.133 1.216 1.367 1.216 0.000 0.000 0.000 0.000 1.3483
2.8 19.20 1.50 0.00 0.135 1285.200 0.135 1.359 1.653 1.359 0.000 0.000 0.000 0.000 1.4943
2.9 19.89 1.70 0.20 0.137 1549.007 0.137 1.489 1.909 1.489 0.000 0.047 0.047 0.000 1.6735
3.0 20.57 1.90 0.40 0.140 1854.288 0.140 1.608 2.123 1.608 0.000 0.178 0.178 0.000 1.9265
3.1 21.26 2.10 0.60 0.142 2205.735 0.142 1.719 2.286 1.719 0.430 0.379 0.379 0.000 2.2408
3.2 21.94 2.30 0.80 0.145 2608.377 0.145 1.824 2.396 1.824 0.745 0.632 0.632 0.000 2.6004
3.3 22.63 2.50 1.00 0.147 3067.593 0.147 1.922 2.458 1.922 0.961 0.918 0.918 0.000 2.9876
3.4 23.31 2.70 1.20 0.149 3589.130 0.149 2.016 2.482 2.016 1.137 1.218 1.137 0.000 3.3026
3.5 24.00 2.90 1.40 0.151 4179.106 0.151 2.106 2.489 2.106 1.290 1.513 1.290 0.000 3.5468
3.6 24.69 3.10 1.60 0.154 4844.028 0.154 2.192 2.510 2.192 1.426 1.786 1.426 0.000 3.7710
3.7 25.37 3.30 1.80 0.156 5590.801 0.156 2.275 2.586 2.275 1.550 2.022 1.550 0.000 3.9801
3.8 26.06 3.50 2.00 0.158 6426.741 0.158 2.354 2.770 2.354 1.665 2.211 1.665 0.000 4.1770
3.9 26.74 3.70 2.20 0.160 7359.586 0.160 2.432 3.128 2.432 1.772 2.348 1.772 0.000 4.3639
4.0 27.43 3.90 2.40 0.162 8397.508 0.162 2.506 3.742 2.506 1.874 2.433 1.874 0.000 4.5422
4.1 28.11 4.10 2.60 0.164 9549.127 0.164 2.579 4.707 2.579 1.970 2.473 1.970 0.000 4.7130
4.2 28.80 4.30 2.80 0.166 10823.518 0.166 2.650 6.136 2.650 2.061 2.486 2.061 0.000 4.8774
4.3 29.49 4.50 3.00 0.168 12230.228 0.168 2.719 8.158 2.719 2.149 2.496 2.149 0.000 5.0360
4.4 30.17 4.70 3.20 0.170 13779.284 0.170 2.786 10.921 2.786 2.234 2.538 2.234 0.000 5.1894
4.5 30.86 4.90 3.40 0.172 15481.209 0.172 2.851 14.595 2.851 2.315 2.661 2.315 0.000 5.3382
4.6 31.54 5.10 3.60 0.174 17347.028 0.174 2.915 19.366 2.915 2.393 2.923 2.393 0.000 5.4827
4.7 32.23 5.30 3.80 0.176 19388.286 0.176 2.978 25.447 2.978 2.469 3.398 2.469 0.000 5.6233
4.8 32.91 5.50 4.00 0.178 21617.054 0.178 3.040 33.070 3.040 2.543 4.174 2.543 0.000 5.7603
4.9 33.60 5.70 4.20 0.180 24045.946 0.180 3.100 42.492 3.100 2.615 5.356 2.615 0.000 5.8940
5.0 34.29 5.90 4.40 0.181 26688.127 0.181 3.159 53.998 3.159 2.684 7.064 2.684 0.000 6.0247
5.1 34.97 6.10 4.60 0.183 29557.329 0.183 3.217 67.894 3.217 2.752 9.437 2.752 1.053 7.2055
5.2 35.66 6.30 4.80 0.185 32667.857 0.185 3.274 84.517 3.274 2.819 12.633 2.819 2.978 9.2560
5.3 36.34 6.50 5.00 0.187 36034.605 0.187 3.330 104.231 3.330 2.884 16.830 2.884 5.472 11.8718
5.4 37.03 6.70 5.20 0.189 39673.069 0.189 3.385 127.430 3.385 2.947 22.229 2.947 8.424 14.9446
5.5 37.71 6.90 5.40 0.190 43599.355 0.190 3.439 154.538 3.439 3.009 29.050 3.009 11.773 18.4116
5.6 38.40 7.10 5.60 0.192 47830.191 0.192 3.492 186.011 3.492 3.070 37.539 3.070 15.476 22.2305

5.70 39.09 7.30 5.80 0.194 52382.944 0.194 3.545 222.338 3.545 3.129 47.966 3.129 19.503 26.3705
5.8 39.77 7.50 6.00 0.196 57275.625 0.196 3.596 264.040 3.596 3.188 60.626 3.188 23.828 30.8075
5.9 40.46 7.70 6.20 0.197 62526.905 0.197 3.647 311.676 3.647 3.245 75.842 3.245 28.432 35.5221
6.0 41.14 7.90 6.40 0.199 68156.127 0.199 3.698 365.837 3.698 3.302 93.963 3.302 33.300 40.4985

Vault #1 Discharge HMP Riser

Flow to be pumped I 



87.24
Elevation QAVG (CFS) DV (CF) DT (HR) Total T

0.10 0.01108 744 18.66 87.24
0.20 0.02011 744 10.28 68.59
0.30 0.03406 744 6.07 58.31
0.40 0.04286 744 4.82 52.24
0.50 0.05010 744 4.13 47.42
0.60 0.05640 744 3.66 43.30
0.70 0.06206 744 3.33 39.63
0.80 0.06724 744 3.07 36.30
0.90 0.07204 744 2.87 33.23
1.00 0.07655 744 2.70 30.36
1.10 0.08080 744 2.56 27.66
1.20 0.08484 744 2.44 25.10
1.30 0.08869 744 2.33 22.67
1.40 0.09239 744 2.24 20.34
1.50 0.09594 744 2.15 18.10
1.60 0.09936 744 2.08 15.95
1.70 0.10267 744 2.01 13.87
1.80 0.10588 744 1.95 11.85
1.90 0.10899 744 1.90 9.90
2.00 0.11202 744 1.84 8.00
2.10 0.12103 744 1.71 6.16
2.20 0.17534 744 1.18 4.45
2.30 0.30758 744 0.67 3.27
2.40 0.50900 744 0.41 2.60
2.50 0.76233 744 0.27 2.20
2.60 1.04128 744 0.20 1.92
2.70 1.26561 744 0.16 1.73
2.80 1.42133 744 0.15 1.56
2.90 1.58390 744 0.13 1.42
3.00 1.79997 744 0.11 1.29
3.10 2.08362 744 0.10 1.17
3.20 2.42058 744 0.09 1.07
3.30 2.79398 744 0.07 0.99
3.40 3.14508 744 0.07 0.91
3.50 3.42468 744 0.06 0.85
3.60 3.65889 744 0.06 0.79
3.70 3.87558 744 0.05 0.73
3.80 4.07859 744 0.05 0.68
3.90 4.27047 744 0.05 0.63
4.00 4.45302 744 0.05 0.58
4.10 4.62758 744 0.04 0.53
4.20 4.79520 744 0.04 0.49
4.30 4.95668 744 0.04 0.44
4.40 5.11269 744 0.04 0.40
4.50 5.26379 744 0.04 0.36
4.60 5.41042 744 0.04 0.32
4.70 5.55298 744 0.04 0.28
4.80 5.69180 744 0.04 0.25
4.90 5.82717 744 0.04 0.21
5.00 5.95934 744 0.03 0.18
5.10 6.61506 744 0.03 0.14
5.20 8.23071 744 0.03 0.11
5.30 10.56389 744 0.02 0.08
5.40 13.40821 744 0.02 0.06
5.50 16.67808 744 0.01 0.05
5.60 20.32106 744 0.01 0.04
5.70 24.30053 521 0.01 0.03
5.80 28.58899 967 0.01 0.02
5.90 33.16480 744 0.01 0.01
6.00 38.01033 744 0.01 0.01

HMP Drawdown @



B 

A 

4 3 2 1 

Level Switch 
Assembly 

Waterproof 
Electrical 
Enclosure 

Concrete Collar 37"x25.5" Vault Lid 
(By Others) Concrete Collar 

(By Others) 
3" PVC Sch80 

0 
0 

~ 

2" PVC 
Conduit--4--tit• 

Level Switch 
Assembly 

3" Ball Valve 
(Typ) 

3" PVC Sch 80 
(Typ) 

48" ID Fiberglass 
Pump Vault 

TOTAL HEAD 

6" Inlet 
IE 442.34 

-----3" Check Valve METERS FEET 

(Typ) 

1 HP 
Submersible 

Pump 
(Typ) 

3" Pump Base 
Mount Elbow 

(Typ) 

NOTES: 
1. All materials shown on this sheet shall be supplied by 

Santa Fe WinWater Company, Santa Fe Springs, CA, 
except where noted. Pumps shall be SFWW SWP-10, 
200 - 240v, 1 phase, 8.8A max. Substitution of any 
component may void warranty. 

2. Locate Pump Controller as required for site conditions 
or Owner direction. Route power and signal cable 
conduit to vault from controller accordingly. 
Connections shall be provided by Contractor. 

3. Route 3" pump system outlet pipe as shown on Civil 
Sheets. 

4. Contractor to provide concrete collar around 
manhole cover suitable for surface loading 
conditions. 

5. Anti-Floatation flange to be provided on pump vault 
where required for groundwater conditions. 

6. Pump performance requirements based on Civil 
Engineer's design calculations = 137 gpm. 
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U.S. GALI.OHS 
PER Ml E 

LITERS 
PER SECOOO 
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6.00 (152) 

' 20% 

30% 
5.62 (143) 

0.25(133) 

5.00(127) 
4'll, 

I 
4.50 (114) 

4.00(102) 
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50 100 

SANTA FE 

2"PVC 
Conduit 

6" Inlet 

Pump Guiderail 
Assembly 

Level Switch 3" PVC Sch80 
Assembly 

O¾ 

oi-

Outlet 

STA RO IMPELLER SIZES 

Pump HP 
0.50 
0.75 
1.00 

I , Ola. 
5.25 (133) 
5 .62 (143) 
6,00 (152) 

S CB Feclor! 1.85 

Required Pump 
Performance 

0% 

20¾ 

VI0,489 

Pedestrian Rated 

3"PVC 
Sch80 
Outlet 

48" ID Fiberglass 
Pump Vault 

3" Pump Base 
Mount Elbow 

(Typ) 1 HP 
Submersible 

Pump 
(Typ) 

Headloss Calculations 
Fitting Qty I Length Headloss 

Pipe (2") 21 1.19' 
Check Valve 1 1.72' 

90 Elbow 2 0.96' 
Tee 1 1.24' 

150 200 250 30( +------=~~----1--~--_._---=-'-'-'---' 45 Elbow 2 0.41 ' 
Exit 1 0.69' 

6 10 12 14 16 18 Elevation Head 9.17' 
Total Headloss @ 137 gpm 15.37' 

,Wi'~ 
PROPRIETARY AND CONFIDENTIAL NAME DATE 
THE INFORMATION CONTAINED IN THIS t-0-RA_W_N --+---+---I 
DRAWING IS THE SOLE PROPERTY OF +-----+----+---! SRG 7/01/'12. 

SANTA ff WINWATFB COMPANY CHECKED MDF 7/01/'12. 

ANY !~i~~~~:r :::~li:NAS A t-E-NG_A_PP-R. -t---,.,,-+---, 

TITLE: 
Harmon Oaks - Poway, CA 

Stormwater Treatment 

10244 Freeman Ave, Santa Fe Springs, CA 90670 
562-777-9724 I www.santafewinwater.com 

PERMISSION OF SANTA FE WINWATER 

COMPANY IS PROHIBITED. 
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NOT TO SCALE

DETENTION VAULT 1
DETAIL A-A

A

A

83'X90'X6' VAULT
FS 451.0

TOP OF VAULT 449.0
INV. VAULT 442.5

DETENTION VAULT 1
RISER DETAIL (A)

DETENTION VAULT 1
LOW ORIFICE DETAIL (B)

SCALE 1"=0.5'

VAULT OUTLET STRUCTURE DETAILS

CITY OF POWAY, CALIFORNIA

HARMON OAKS
DETENTION VAULT 1

PLAN VIEW

FRONT SIDE f 2.ool 
BACK SIDE 

2.00' 

6" DISCHARGE PIPE TO THE PUMP @442.5 

1.75" LOW FLOW ORIFICE @442.5 

1 8" RCP 
DISCHARGE 
PIPE 
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DISCHARGE PIPE FROM THE RISER TO 
MAN HOLE INVERT @444.55 _____,, 

OUTFLOW FROM PUMP TO MANHOLE ____,/' 
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1713 Oak Knoll POC1.rpt

  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.014)
  --------------------------------------------------------------

  Harmon Oaks,Post-develped Conditions

  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,
  not just on results from each reporting time step.
  *********************************************************

  ****************
  Analysis Options
  ****************
  Flow Units ............... CFS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Infiltration Method ...... GREEN_AMPT
  Flow Routing Method ...... KINWAVE
  Starting Date ............ 10/04/1962 15:00:00
  Ending Date .............. 05/23/2008 15:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 01:00:00
  Wet Time Step ............ 00:15:00
  Dry Time Step ............ 04:00:00
  Routing Time Step ........ 60.00 sec

  **************************        Volume         Depth
  Runoff Quantity Continuity     acre-feet        inches
  **************************     ---------       -------
  Total Precipitation ......       636.511       558.180
  Evaporation Loss .........        80.385        70.493
  Infiltration Loss ........       223.125       195.666
  Surface Runoff ...........       337.826       296.252
  Final Storage ............         0.048         0.042
  Continuity Error (%) .....        -0.766

  **************************        Volume        Volume
  Flow Routing Continuity        acre-feet      10^6 gal
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......       337.817       110.083
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1713 Oak Knoll POC1.rpt
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         1.287         0.419
  External Outflow .........       339.034       110.479
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.017         0.006
  Continuity Error (%) .....         0.016

  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.

  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :    60.00 sec
  Average Time Step           :    60.00 sec
  Maximum Time Step           :    60.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     1.00
  Percent Not Converging      :     0.00

  ***************************
  Subcatchment Runoff Summary
  ***************************

  ------------------------------------------------------------------------------------------------------------------------------
                            Total      Total      Total      Total     Imperv       Perv      Total       Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff     Runoff     Runoff      Runoff   Runoff   Coeff
  Subcatchment                 in         in         in         in         in         in         in    10^6 gal      CFS
  ------------------------------------------------------------------------------------------------------------------------------
  Area-3                   558.18       0.00      21.83     454.01       0.00      85.57      85.57        2.28     0.61   0.153
  Area-4                   558.18       0.00      89.18      86.48     362.80      25.28     388.08        4.64     0.35   0.695
  Area-5                   558.18       0.00      67.66     186.68     256.27      54.56     310.83        4.01     0.37   0.557
  Area-1                   558.18       0.00      79.96     141.93     303.05      38.17     341.22       72.45     6.05   0.611
  Area-2                   558.18       0.00      86.07     132.24     310.51      32.94     343.45       26.67     2.12   0.615
  Area-6                   558.18       0.00       0.45     556.62       0.00       1.23       1.23        0.04     0.22   0.002

  ******************
  Node Depth Summary
  ******************

  ---------------------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max    Reported
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1713 Oak Knoll POC1.rpt
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type         Feet     Feet     Feet  days hr:min        Feet
  ---------------------------------------------------------------------------------
  POC1                 OUTFALL      0.00     0.00     0.00     0  00:00        0.00
  100Year-Vault-discharge OUTFALL      0.00     0.00     0.00     0  00:00        0.00
  HMP-1                STORAGE      0.07     3.64     3.64  6348  09:10        3.54
  Detention-Node-74    STORAGE      0.00     4.99     4.99     0  04:17        4.00

  *******************
  Node Inflow Summary
  *******************

  -------------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CFS      CFS  days hr:min    10^6 gal    10^6 gal     Percent
  -------------------------------------------------------------------------------------------------
  POC1                 OUTFALL       3.68     7.36  6348  09:01        37.6         110       0.000
  100Year-Vault-discharge OUTFALL       0.00     6.01     0  04:17           0       0.419       0.000
  HMP-1                STORAGE       6.05     6.05  6348  09:01        72.4        72.4       0.024
  Detention-Node-74    STORAGE      30.60    30.60     0  04:09       0.419       0.419       0.079

  *********************
  Node Flooding Summary
  *********************

  No nodes were flooded.

  **********************
  Storage Volume Summary
  **********************

  --------------------------------------------------------------------------------------------------
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit          1000 ft3    Full  Loss  Loss      1000 ft3    Full    days hr:min        CFS
  --------------------------------------------------------------------------------------------------
  HMP-1                    0.487       1     0     0        27.069      64    6348  09:09       3.85
  Detention-Node-74        0.002       0     0     0        37.120      83       0  04:17       6.01

  ***********************
  Outfall Loading Summary
  ***********************

  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
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1713 Oak Knoll POC1.rpt
  Outfall Node           Pcnt       CFS       CFS    10^6 gal
  -----------------------------------------------------------
  POC1                  17.32      0.06      7.36     110.052
  100Year-Vault-discharge   0.03      0.13      6.01       0.419
  -----------------------------------------------------------
  System                 8.68      0.19      6.01     110.471

  ********************
  Link Flow Summary
  ********************

  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CFS  days hr:min    ft/sec    Flow   Depth
  -----------------------------------------------------------------------------
  HYDROMOD             DUMMY        3.85  6348  09:10
  vault-OutletStructure DUMMY        6.01     0  04:17

  *************************
  Conduit Surcharge Summary
  *************************

  No conduits were surcharged.

  Analysis begun on:  Thu Dec  1 16:41:15 2022
  Analysis ended on:  Thu Dec  1 16:41:45 2022
  Total elapsed time: 00:00:30
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Figure 1: FIRM Panel Index 
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ATTENTION : The corporate limits shown on this FIRM Index are based on the 
best information available at die time of publication, As such. they may be more 
cun'ent than those shown on FIRM panels Issued befOfe March 22. 2022. 
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Table 1: Listing of NFIP Jurisdictions, continued 

HUC-8 If Not Included, 
Sub- Located on FIRM Location of Flood 

Community CID Basin(s) Panel(s) Hazard Data 

06073C1892H 
06073C1894H 
06073C1903H 
06073C1904G 

National City, City of 060293 18070304 06073C1911H 
06073C1912G 
06073C1913H 
06073C1914G 
06073C1916G 
06073C2151G 

06073C0464G 
06073C0468H 
06073C0469G 
06073C0475G

1 

06073C0488G 
06073C0490G 
06073C0734J 
06073C0742H 
06073C0751 H 
06073C0752H 
06073C0753J 

Oceanside, City of 060294 18070303 06073C0754H 
06073C0756H 
06073C0757G 
06073C0758G 
06073C0759G 
06073C0761 H 
06073C0762G 
06073C0766G 
06073C0767G 
06073C0769G 
06073C0776G 
06073C0786J 

06073C1084G 
06073C1091G 
06073C1092G 
06073C1093G 
06073C1094G 
06073C1115G1 

06073C1352G 

I Poway, City of I 060702 18070304 06073C 1354G 
06073C 1356G 
06073C 1357G 
I06073C 1358GI 
06073C1359G 
06073C1362G 
06073C1366G 
06073C1367G 
06073C 1400G 1 

5 



Table 9: Summary of Discharges, continued 

Peak Discharge ( cfs) 

Drainag 
eArea 
(Square 10% Annual 4% Annual 2% Annual 1% Annual 0.2% Annual 

Flooding Source Location Miles) Chance Chance Chance Chance Chance 

Pauma Creek At Apex of Alluvial Fan 14.7 1,550 * 6,270 10,480 30,460 

Pilgrim Creek At Mouth 19.0 * * * 1,925 * 

Just Upstream of the 
Pilgrim Creek Confluence with 15.8 * * * 1,888 * 

Windmill Creek 

Pilgrim Creek 
Downstream End of 

14.0 * * * 1,244 * 
Oceanside Golf Course 

Pilgrim Creek Upstream End of 14.0 * * * 5,775 * 
Oceanside Golf Course 

Poggi Canyon At Confluence with 
4.63 220 * 930 1,400 2,630 

Creek Otay River 

Poggi Canyon At City of Chula Vista 3.74 180 * 830 1,280 2,470 
Creek Corporate Limit 

Pomerado Creek 
At confluence with 

4.3 * * * 2,100 * 
Poway Creek 

Pomerado Creek At Tassel Road 3.9 * * * 1,990 * 

Pomerado Creek At Vaughn Road 3.3 * * * 1,750 * 

Pomerado Creek At Holland Road 2.9 * * * 1,570 * 

USGS Gage at 
Poway Creek Cobblestone Creek 31.2 2,500 * 8,700 14,000 34,000 

Road 

US GS Gage 1,000 feet 
Poway Creek Upstream of Standish 7.9 1,100 * 3,700 5,600 14,000 

Drive 

92 
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Hydrologic Soil Group-San Diego County Area, California 
( 1713$Project Site) 
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Hydrologic Soil Group-San Diego County Area, California 
( 1713$Project Site) 

MAP LEGEND MAP INFORMATION 

Area of Interest (AOI) 

D Area of Interest (AOI) 

Soils 

Soil Rating Polygons 

D A 

D AID 

DB 

D BID 

D C 

□ CID 

D D 

D Not rated or not available 

Soil Rating Lines 

A 

AID 

--, B 

--, BID 

C 

CID 

D 

,. ., Not rated or not available 

Soil Rating Points 

□ A 

AID 

■ B 

■ BID 

USDA Natural Resources 
= Conservation Service 

□ C 

CID 

D 

□ Not rated or not available 

Water Features 

,....._, Streams and Canals 

Transportation 

Rails 

,,,,,.,.. Interstate Highways 

,,,,,,_ US Routes 

Major Roads 

Local Roads 

Background 

• Aerial Photography 

Web Soil Survey 
National Cooperative Soil Survey 

The soil surveys that comprise your AOI were mapped at 
1:24,000. 

Warning: Soil Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale. 

Please rely on the bar scale on each map sheet for map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required. 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below. 

Soil Survey Area: San Diego County Area, California 
Survey Area Data: Version 16, Sep 13, 2021 

Soil map units are labeled (as space allows) for map scales 
1 :50,000 or larger. 

Date(s) aerial images were photographed: Aug 22, 2018-Aug 
31,2018 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident. 
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Hydrologic Soil Group-San Diego County Area, California 

Hydrologic Soil Group 

Map unit symbol Map unit name Rating 

CmE2 Cieneba rocky coarse D 
sandy loam, 9 to 30 
percent slopes, 
eroded 

OhC Olivenhain cobbly loam, D 
2 to 9 percent slopes 

PfC Placentia sandy loam, D 
thick surface, 2 to 9 
percent slo pes 

VaA Visalia sandy loam, 0 to A 
2 percent slopes 

Totals for Area of Interest 

USDA Natural Resources Web Soil Survey 
- Conservation Service National Cooperative Soil Survey 

Acres inAOI 

0.1 

2.1 

7.2 

1.3 

10.8 

1713$Project Site 

Percent of AOI 

1.3% 

19.8% 

66.6% 

12.3% 

100.0% 
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Hydrologic Soil Group-San Diego County Area, California 

Description 

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

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

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

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

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

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

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

Rating Options 

Aggregation Method: Dominant Condition 

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher 

USDA Natural Resources 
"" Conservation Service 

Web Soil Survey 
National Cooperative Soil Survey 

1713$Project Site 
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