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1.

PURPOSE AND SCOPE

The Menifee Riverwalk Townhomes Project (consisting of APNs 338-150-
029 and 338-150-031) is a proposed residential development located in
the City of Menifee. The project proposes to construct 201 residential
lots, a bioretention basin, a modular wetlands units and utility
infrastructure. The purpose of this study is to determine the preliminary
storm drain infrastructure and water quality Best Management Practices
required for the project.

The scope of the study includes the following:

1. Determination of points of flow concentration and watershed subareas for
the onsite and offsite Bradley Road fronting the project site.

2. Determination 100-year and 10-year peak flow rates based upon the post-
project condition utilizing the Rational Method as outlined in the Riverside
County Hydrology Manual.

3. Determine the required storm drain infrastructure to convey storm flows
to the bioretention basin to Bradley Road Channel.

4. Determine the required water quality volume and flow rate to be treated
within the bioretention basin.

5. Preparation of a hydrology report, which consists of hydrological and
analytical results and exhibits.

PROJECT SITE AND DRAINAGE AREA

The Menifee Residential Project (consisting of APNs 338-150-029 and 338-
150-031) is a proposed residential development located in the City of
Menifee. The project proposes to construct 201 residential lots, a
bioretention basin, a modular wetlands units and utilityinfrastructure.
The project site will construct a storm drain system onsite that will
discharge flows to and from the bioretention basin into the Bradley Road
Channel, and a storm drain system within the Bradley Road right-of-way
that will discharge flows from the proposed modular wetlands units
directly into Salt Creek Channel. The proposed storm drain system and
modular wetlands is as proposed on the approved Bradley Road Bridge
Plans. The project site is approximately 14.4 acres, and is roughly
bounded by Bradley Road to the east, Lazy Creek Road (and the Church of
Jesus Christ of Latter-day Saints) to the south, Bradley Road Channel to
the west, and Salt Creek Channel to the north.

The project site is currently undeveloped land. Flows within the project
boundary flow from the south east to the north westerly portion of the
project site. The project site is tributary to Salt Creek Channel based upon
the existing terrain and low point adjacent to Salt Creek Channel,
however, the project site will connect directly to the Bradley Road
Channel approximately 50 feet upstream of the Salt Creek Channel right-
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of-way for the following reasons:

e The Bradley Road Channel is a concrete lined channel, and Salt Creek Channel
is an earthen channel that would require environmental permitting in order to
connect directly to the channel

e The 100-year flow rate generated by the onsite area is 32 ft3/s (see hydrology
section for discussion on hydrology calculations), and the design flow rate for
the Bradley Road Channel (per the Bradley Road Channel Improvement Plans
included in Excerpt B) is 906 ft3/s. The 32 ft3/s is only 3.6% of the total flow
rate, and would have negligible impacts to the channel design.

e The Bradley Road Channel is a 6 foot high trapezoidal channel, and based upon
the normal depth calculations for the channel (included in the hydraulics
section of the report), the 100-year depth is 3.82 feet. A normal depth
calculation was performed for 938 ft3/s (906 ft3/s + 32 ft3/s), resulting in a
normal depth of 3.90 feet. The impact of the 100 year peak flow is only an
increase 0.08 feet, still leaving over 2 feet of freeboard within the channel.

Based upon the above summarized factors, connecting directly to the
Bradley Road Channel would not impact the existing channel.

HYDROLOGY

The Riverside County Hydrology Manual (Reference 1), was used to develop
the hydrological parameters for the hydrology analyses. The rational
method calculations were performed using a spreadsheet following the
tables provided in the manual and CivilD software.

The existing soil classification for the area consists of Hydrologic Soil
Group “D, as shown in Exhibit C. Exhibit C is a Soils Map obtained from the
United States Department of Agriculture Natural Resources Conservation
Service WebSoil Survey. An Antecedent Moisture Condition (AMC) Il was
utilized for the 10-year and 100-year storm event.

The rainfall values were obtained from the Riverside County Hydrology
Manual’s Isohyetal Maps, which indicate a 2-year, 1-hour rainfall value of
0.50 inches, a 100-year, 1-hour rainfall value of 1.30 inches, and a slope
of intensity duration curve of 0.53. The rainfall maps and the Slope of
Intensity Duration Curves have been included as Exhibit D.

The hydrology calculations utilized apartment land use for the onsite area,
with the exception of the basin area which utilized vegetated basin bottom
with good cover. Utilizing apartment land use (with an 80% impervious
percentage) is considered conservative for this development since it is a
detached residential development, however, the development has
approximately 14 du/ac. Per the County of Riverside Transportation
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Department, High Density Residential has 8 - 14 DU/AC, and Very High
Density Residential has 14-20 DU/AC, so the project site falls within the
border of these two land uses. Multi-family dwellings, including
apartments, fall within 20+ DU/AC (Highest Density Residential), therefore
using apartment land use for the hydrology calculations results in
conservative flow rates for the project site. The street area was analyzed
as commercial land use.

The onsite area consists of Area A. Runoff is conveyed in the streets to the
storm drain system, which is then conveyed to the bioretention basin to a
sump pump then into a basin forebay where the flows are spread and
filtrated through the proposed bio-retention basin. The offsite street area
consisted of Area B, and is two subareas, offsite and along the developed
easterly edge of the project.

Rational Method calculations were performed for the 10-year and 100-year
storm events. The 100-year flow rates were utilized for the storm drain
sizing using open channel hydraulics methods such that the water surface
elevation never exceeds the top of pipe elevation.

The rational method hydrology calculations have been included in
Appendix A, and the rational method hydrology map has been included as
Figure 1 and a pipe sizing map is included as Figure 2.

HYDRAULICS

The project site will utilize the interior streets to convey the flows
emanating from the onsite area to a storm drain network system and to
the bioretention basin. Prior to entering the bioretention system, the
storm drain main lines will junction into a proposed 8 foot diameter
concrete vault which houses two sump pumps with 8” diameter pressure
piping proposed. The primary pump shall turn on when the ponding depth
reaches 36 inches and turn off once the vault is fully drained. The
secondary pump will only turn on if the primary pump fails and the depth
reaches 48 inches. The system is also designed such that any water surface
elevation above the Q100/Vbmp maximum ponding depth at elevation
1416.8 feet shall be conveyed hydraulicly by gravity flow in the event both
pumps were to fail or during a temporary power outage. The system is also
designed such that in the event of total system failure, no water surface
elevations shall exceed any top of grate elevations.

Based upon the street capacity analyses, 4” rolled curbs are the minimum
allowable curb heights needed to convey the flows, and no portion of the
streets in tract can have a longitudinal slope of less than 0.4%. All streets
were designed with 0.5% minimum slopes along concrete valley at the c/l
of the interior street and drive aisles.



In order to design the the storm drain, a water surface elevation within
the Bradley Road Channel had to be determined. A normal depth
calculation was performed for the Bradley Road Channel for the reach of
channel in which the project site will connect to. The flow rate used for
this section was the design flow rate of 906 ft3/s obtained from the
Bradley Road Channel improvement plans plus the onsite 100-year flow
rate of 32 ft3/s, resulting in a total flow rate of 938 ft3/s. This is
considered conservative since the timing of both flow rates was not
considered and the flow rates were added directly. Using this flow rate,
the normal depth within the channel is 3.9 feet, which results in a 100-
year water surface elevation of 1415. The project site will connect to the
channel where the invert is approximately 1411.10. Using this
downstream water surface elevation, hydraulic calculations show 24”
concrete outlet pipe is sufficient with the slopes proposed to convey the
100-year storm flows.

The catch basin outlet structure of the bioretention basin will incorporate
a 6-inch diameter perforated drain network and an overflow grate inlet
that will be elevated such that the ponding depth does not exceed 6” in
the basin. An emergency overflow catch basin with grate inlet is proposed
in the event the primary system fails one foot above the primary. The
catch basins proposed are 3’x5’ brooks precast or equal.

The storm drain system located within the Bradley Road right-of-way
discharges directly into the Salt Creek Channel and that system was
designed for the 100-year storm ultimate conditions in Bradley Road. No
changes are proposed other than minor adjustments for the proposed
private road that junctions with Bradley Road and Aligns with Rio Vista
Drive.

WATER QUALITY

The required water quality volume to be treated was determined using
the Santa Ana BMP Design Volume

Spreadsheet. The rainfall depth utilized was 0.60 inches, and was
obtained from the Isohyetal Map for the 85th Percentile 24-hour Storm
Event (included in Appendix 6).

During the preliminary stages, impervious percentages were measured
and calculated for DMA’s A and B. DMA A is the onsite residential area,
which consists of a total of 201 lots on 13.98 acres, which is consistent
with high density residential. An impervious percentage of 78% was
calculated for the onsite area, and the remaining 22% is pervious area.
The offsite street area (DMA B) was analyzed as 86% and 65% impervious
for each sub area.



Bioretention Basin A consists of 3 feet of surface depth, 2 feet of soil
media, and a gravel bedding layer that will incorporate the underdrain
system. The water quality volume ponds within the first 0.5 feet above
the soil media, and the remaining 1 foot of depth will be utilized to convey
flows greater than the water quality volume out to the Bradley Road
Channel.

In order to determine the minimum elevations for the bioretention basin,
normal depth calculations were performed for the 2-year flow rate and
the 100-year flow rate. The 100-year flow rate of 906 ft3/s was obtained
from the Bradley Road Channel Improvement plans (Dwg. No. 4-550,
included in Appendix 2), and the 2-year flow rate of 349 ft3/s was
obtained from multiplying the 100-year flow rate by the ratio of the 2-
year rainfall value of 0.50 divided by the 100-year rainfall value of 1.30,
resulting in a ratio of 0.385. Multiplying 906 ft3/s by 0.385 results in 349
ft3/s. Based upon the normal depth calculations, the ponded depths are
2.23 feet and 3.82 feet for the 2-year and 100-year flow rates,
respectively. This results in water surface elevations within the channel
at the connection point with the bioretention basin outlet pipe of
approximately 1413.3 and 1415.0 (when added to the invert of 1411.1 and
rounded up to the nearest tenth place), respectively. Therefore the
finished surface of the soil media has been located at elevation 1416.3
(which is higher than the 2-year water surface elevation) and the 100-year
flows will begin to exit from the bioretention basin at elevation 1416.8,
which is higher than the channel water surface elevation and the
upstream water surface elevation within the outlet structure. The
required water quality volume to be stored within bioretention basin A is
21,998 cu. ft., and the volume provided up to 0.5 feet of depth above the
soil media (including the storage within the soil media and the gravel) is
22,292 cu. ft., which is sufficient volume to treat for water quality.

The modular wetlands will be located within the Bradley Road right-of-
way as currently proposed on the Bradley Bridge Improvement Plans. The
improvement plans account for offsite improvements for the bridge
project in the ultimate condition. The modular wetlands will be
constructed (Model No. MWS-L-4-21), which has a treatment capacity of
5,853 cu.ft for a 24-hour drawdown time. The required water quality
volume to be treated is 3,069 cu. ft., therefore this is sufficient to treat
the easterly Bradley Road roadway as proposed on the bridge
improvement plans. The modular wetlands will then discharge directly
into Salt Creek.

The water quality calculations and spreadsheets have been included in
7



Appendix 6.

CONCLUSION

The hydrology and hydraulic analyses evaluated the proposed
development to determine the necessary drainage improvements
required to convey the peak 100-year flow rates and to treat for water
quality purposes. It has been concluded that:

1.

The proposed bioretention basin, as proposed herein and in the Water
Quality Management Plan, will adequately treat the require water
guality volume. Elevations provided herein are required in order to
ensure that the bioretention basin will function from a water quality
perspective. Minimum surface area provided herein is the minimum
required.

The proposed streets within the onsite area, provided that the
dimensions and minimum longitudinal slope of 0.4%+ are provided, can
adequately convey the 100-year flow rate emanating from the project
site. The project proposes minimum street slopes of 0.5%.

The proposed storm drain systems can adequately convey the post-
project 100-yearflow rates. The minimum criteria required for these
systems, and the controlling parameters, have been provided herein.
Full analysis of the storm drain system will be provided in final
engineering stage. Preliminary open channel hydraulics calcs and
pressure calcs show the system is designed with adequate capacity to
convey all 100 year peak flowrates.

Since the project site is discharging into a system that has been designed
for the peak flow rates for this site as a developed site, the project will
not require mitigation for increased runoff. Additionally, since all
conveyances are to Salt Creek Channel (approximately 40 feet of the
Bradley Road Channel) are engineered, hardened and maintained, AND
Salt Creek Channel is an engineered and maintained facility to Canyon
Lake and Lake Elsinore, which is a sump, the project site is exempt from
hydromodifications. Based upon processing previous WQMPs within the
area, the project site will be exempt from hydromodification.



MENIFEE RIVERWALK TOWNHOMES
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DATE

R.C.E. 83934

MY REGISTRATION EXPIRES ON 09,/30,/2021
HKOLIBRIEN

LAND SURVEYING - CIVIL ENGINEERING - STRUCTURAL ENGINEERING

JOHN H. JOHNSON

PROPOSED CONDITION
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Ci\civild\riverwalk00.out

Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2014 Version 9.0
Rational Hydrology Study Date: 07/05/21 File:riverwalk00.out

KKK KA K KA Hydrology Study Control Information **x**xkxxx*

English (in-1b) Units used in input data file

Rational Method Hydrology Program based on

Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 10.00 Antecedent Moisture Condition = 2

Standard intensity-duration curves data (Plate D-4.1)

For the [ Sun City ] area used.

10 year storm 10 minute intensity = 2.250(In/Hr)
10 year storm 60 minute intensity = 0.870(In/Hr)
100 year storm 10 minute intensity = 3.360(In/Hr)
100 year storm 60 minute intensity = 1.300(In/Hr)
Storm event year = 10.0

Calculated rainfall intensity data:

1 hour intensity = 0.870(In/Hr)

Slope of intensity duration curve = 0.5300

B o A e o A e e L O o o o S S S o
Process from Point/Station 1.000 to Point/Station 2.000
*%%% TNITIAL AREA EVALUATION ***x*

Initial area flow distance = 972.000(Ft.)

Top (of initial area) elevation = 1422.000(Ft.)

Bottom (of initial area) elevation = 1415.140(Ft.)

Difference in elevation = 6.860(Ft.)

Slope = 0.00706 s (percent)= 0.71

TC = k(0.323)*[(length”3)/ (elevation change)]”0.2

Initial area time of concentration = 13.631 min.

Rainfall intensity = 1.908(In/Hr) for a 10.0 year storm

APARTMENT subarea type
Runoff Coefficient = 0.866

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 75.00

Pervious area fraction = 0.200; Impervious fraction = 0.800
Initial subarea runoff = 10.411(CFS)

Total initial stream area = 6.300 (Ac.)

Pervious area fraction = 0.200

B e A B e A S e o o O S e
Process from Point/Station 1.000 to Point/Station 2.000
K444 CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 6.300 (Ac.)

Printed: 7/5/2021 9:23:30 AM AM Modified: 7/5/2021 8:02:35 AM AM
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Runoff from this stream = 10.411 (CFS)
Time of concentration = 13.63 min.
Rainfall intensity = 1.908(In/Hr)

B o A e o A e e L O o o o S S S o
Process from Point/Station 3.000 to Point/Station 2.000
*%%% TNITIAL AREA EVALUATION ***x*

Initial area flow distance = 1269.000(Ft.)

Top (of initial area) elevation = 1422.000(Ft.)

Bottom (of initial area) elevation = 1415.140(Ft.)

Difference in elevation = 6.860(Ft.)

Slope = 0.00541 s (percent)= 0.54

TC = k(0.323)*[(length”3)/ (elevation change)]”0.2

Initial area time of concentration = 15.996 min.

Rainfall intensity = 1.753(In/Hr) for a 10.0 year storm

APARTMENT subarea type
Runoff Coefficient = 0.864

Decimal fraction soil group A 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 75.00

Pervious area fraction = 0.200; Impervious fraction = 0.800
Initial subarea runoff = 10.961 (CFS)

Total initial stream area = 7.240 (Ac.)

Pervious area fraction = 0.200

B e A B e A A L e o o O S e
Process from Point/Station 3.000 to Point/Station 2.000
K444 CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 7.240 (Ac.)
Runoff from this stream = 10.961 (CFS)
Time of concentration = 16.00 min.
Rainfall intensity = 1.753(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 10.411 13.63 1.908
2 10.961 16.00 1.753
Largest stream flow has longer time of concentration
Qp = 10.961 + sum of

Qb Ia/Ib

10.411 * 0.919 = 9.565
QOp = 20.526

Total of 2 streams to confluence:
Flow rates before confluence point:

10.411 10.961
Area of streams before confluence:
6.300 7.240
Results of confluence:
Total flow rate = 20.526 (CFS)
Time of concentration = 15.996 min.
Effective stream area after confluence = 13.540 (Ac.)

B e A B e A L e o e O S e
Process from Point/Station 2.000 to Point/Station 4.000
*4%% TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 20.810 (CFS)

Depth of flow = 0.694 (Ft.), Average velocity = 0.478(Ft/s)
*rxxxxx Trregular Channel Data ****xxxkkkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate

Printed: 7/5/2021 9:23:30 AM AM Modified: 7/5/2021 8:02:35 AM AM
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1 0.00 2.50
2 10.00 0.00
3 70.00 0.00
4 80.00 2.50
Manning's 'N' friction factor = 0.300
Sub-Channel flow = 20.810 (CFS)

! ! flow top width = 65.551 (Ft.)

' ! velocity= 0.478 (Ft/s)

! ! area = 43.555(8qg.Ft)

' ! Froude number = 0.103
Upstream point elevation = 1415.140(Ft.)
Downstream point elevation = 1412.000(Ft.)

Flow length = 195.000(Ft.)

Travel time = 6.80 min.

Time of concentration = 22.80 min.

Depth of flow = 0.694 (Ft.)

Average velocity = 0.478 (Ft/s)

Total irregular channel flow = 20.810 (CFS)

Irregular channel normal depth above invert elev. = 0.694 (Ft.)
Average velocity of channel(s) = 0.478 (Ft/s)

Adding area flow to channel
UNDEVELOPED (good cover) subarea
Runoff Coefficient = 0.732

Decimal fraction soil group A 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 2) = 80.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 1.453(In/Hr) for a 10.0 year storm
Subarea runoff = 0.468 (CFS) for 0.440 (Ac.)

Total runoff = 20.994 (CFS) Total area = 13.980(Ac.)
Depth of flow = 0.697(Ft.), Average velocity = 0.479(Ft/s)

A e S T A e A L o o T
Process from Point/Station 4.000 to Point/Station 5.000
**x%%* PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1413.200(Ft.)
Downstream point/station elevation = 1411.100(Ft.)
Pipe length = 31.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 20.994 (CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 20.994 (CFS)
Normal flow depth in pipe = 11.82(In.)

Flow top width inside pipe = 17.09(In.)

Critical depth could not be calculated.

Pipe flow velocity = 17.06(Ft/s)

Travel time through pipe = 0.03 min.

Time of concentration (TC) = 22.83 min.

End of computations, total study area = 13.98 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.225
Area averaged RI index number = 75.2

Printed: 7/5/2021 9:23:30 AM AM Modified: 7/5/2021 8:02:35 AM AM
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2014 Version 9.0
Rational Hydrology Study Date: 07/05/21 File:riverwalkO.out

KKK KA K KA Hydrology Study Control Information **x**xkxxx*

English (in-1b) Units used in input data file

Rational Method Hydrology Program based on

Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 3

Standard intensity-duration curves data (Plate D-4.1)

For the [ Sun City ] area used.

10 year storm 10 minute intensity = 2.250(In/Hr)
10 year storm 60 minute intensity = 0.870(In/Hr)
100 year storm 10 minute intensity = 3.360(In/Hr)
100 year storm 60 minute intensity = 1.300(In/Hr)
Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.300(In/Hr)

Slope of intensity duration curve = 0.5300

B o A e o A e e L O o o o S S S o
Process from Point/Station 1.000 to Point/Station 2.000
*%%% TNITIAL AREA EVALUATION ***x*

Initial area flow distance = 972.000(Ft.)

Top (of initial area) elevation = 1422.000(Ft.)

Bottom (of initial area) elevation = 1415.140(Ft.)

Difference in elevation = 6.860(Ft.)

Slope = 0.00706 s (percent)= 0.71

TC = k(0.323)*[(length”3)/ (elevation change)]”0.2

Initial area time of concentration = 13.631 min.

Rainfall intensity = 2.851(In/Hr) for a 100.0 year storm

APARTMENT subarea type
Runoff Coefficient = 0.889

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 3) = 88.00

Pervious area fraction = 0.200; Impervious fraction = 0.800
Initial subarea runoff = 15.974 (CFS)

Total initial stream area = 6.300 (Ac.)

Pervious area fraction = 0.200

B e A B e A S e o o O S e
Process from Point/Station 1.000 to Point/Station 2.000
K444 CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 6.300 (Ac.)

Printed: 7/5/2021 9:24:33 AM AM Modified: 7/5/2021 8:06:30 AM AM
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Runoff from this stream = 15.974 (CFS)
Time of concentration = 13.63 min.
Rainfall intensity = 2.851 (In/Hr)

B o A e o A e e L O o o o S S S o
Process from Point/Station 3.000 to Point/Station 2.000
*%%% TNITIAL AREA EVALUATION ***x*

Initial area flow distance = 1269.000(Ft.)

Top (of initial area) elevation = 1422.000(Ft.)

Bottom (of initial area) elevation = 1415.140(Ft.)

Difference in elevation = 6.860(Ft.)

Slope = 0.00541 s (percent)= 0.54

TC = k(0.323)*[(length”3)/ (elevation change)]”0.2

Initial area time of concentration = 15.996 min.

Rainfall intensity = 2.620(In/Hr) for a 100.0 year storm

APARTMENT subarea type
Runoff Coefficient = 0.888

Decimal fraction soil group A 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 3) = 88.00

Pervious area fraction = 0.200; Impervious fraction = 0.800
Initial subarea runoff = 16.848 (CFS)

Total initial stream area = 7.240 (Ac.)

Pervious area fraction = 0.200

B e A B e A A L e o o O S e
Process from Point/Station 3.000 to Point/Station 2.000
K444 CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 7.240 (Ac.)
Runoff from this stream = 16.848 (CFS)
Time of concentration = 16.00 min.
Rainfall intensity = 2.620 (In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 15.974 13.63 2.851
2 16.848 16.00 2.620
Largest stream flow has longer time of concentration
Qp = 16.848 + sum of

Qb Ia/Ib

15.974 * 0.919 = 14.675
QOp = 31.523

Total of 2 streams to confluence:
Flow rates before confluence point:

15.974 16.848
Area of streams before confluence:
6.300 7.240
Results of confluence:
Total flow rate = 31.523 (CFS)
Time of concentration = 15.996 min.
Effective stream area after confluence = 13.540 (Ac.)

B e A B e A L e o e O S e
Process from Point/Station 2.000 to Point/Station 4.000
*4%% TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 31.987 (CFS)

Depth of flow = 0.896 (Ft.), Average velocity = 0.562 (Ft/s)
*rxxxxx Trregular Channel Data ****xxxkkkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate

Printed: 7/5/2021 9:24:33 AM AM Modified: 7/5/2021 8:06:30 AM AM
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1 0.00 2.50
2 10.00 0.00
3 70.00 0.00
4 80.00 2.50
Manning's 'N' friction factor = 0.300
Sub-Channel flow = 31.987 (CFS)

! ' flow top width = 67.164 (Ft.)

' ' velocity= 0.562 (Ft/s)

! ! area = 56.938(8g.Ft)

' ! Froude number = 0.108
Upstream point elevation = 1415.140(Ft.)
Downstream point elevation = 1412.000(Ft.)

Flow length = 195.000(Ft.)

Travel time = 5.79 min.

Time of concentration = 21.78 min.

Depth of flow = 0.896(Ft.)

Average velocity = 0.562 (Ft/s)

Total irregular channel flow = 31.987(CFS)

Irregular channel normal depth above invert elev. = 0.896 (Ft.)
Average velocity of channel(s) = 0.562 (Ft/s)

Adding area flow to channel
UNDEVELOPED (good cover) subarea
Runoff Coefficient = 0.850

Decimal fraction soil group A 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C 0.000

Decimal fraction soil group D = 1.000

RI index for soil (AMC 3) = 91.00

Pervious area fraction = 1.000; Impervious fraction = 0.000
Rainfall intensity = 2.224 (In/Hr) for a 100.0 year storm
Subarea runoff = 0.831(CFS) for 0.440 (Ac.)

Total runoff = 32.354 (CFS) Total area = 13.980(Ac.)
Depth of flow = 0.902 (Ft.), Average velocity = 0.564 (Ft/s)

A e S T A e A L o o T
Process from Point/Station 4.000 to Point/Station 5.000
**x%%* PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1413.200(Ft.)
Downstream point/station elevation = 1411.100(Ft.)
Pipe length = 31.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 32.354 (CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 32.354 (CFS)
Normal flow depth in pipe = 14.02(In.)

Flow top width inside pipe = 19.79(In.)

Critical depth could not be calculated.

Pipe flow velocity = 18.98(Ft/s)

Travel time through pipe = 0.03 min.

Time of concentration (TC) = 21.81 min.

End of computations, total study area = 13.98 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.225
Area averaged RI index number = 75.2

Printed: 7/5/2021 9:24:33 AM AM Modified: 7/5/2021 8:06:30 AM AM
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FHxxxkx PTPE FLOW CALCULATIONS ***x*%
Copyright (c) 1988, CivilDesign Software, Inc.

KA Ak hkhkhkhkhkhkkhkhkhkhkhkhkhkhk kA A Ak Ak A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A AR AKX KKKk kK

KA KA A Ak Ak hkhkhkhkhkhkhkhkhkhkhk kA A Ak Ak A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A AKX KKK * kK

For: For Licensed CivilDesign User
Ak hkhkhkhkkhkhkkhkhkhkhkhkkhkhkhkhkhhkhkhhhkhkhhkhhkhhkhkhdhhhkhkhkhkhkhkhhkhkhhkhkhkhkhkkhkhkkhkhkhkhkhkkhhkhkhkhkhkrdhhkhkhkhhkrkhhhxkhxkxx

** %% PRESSURE FLOW CALCULATIONS ****

CALCULATE PIPE SIZE GIVEN:

Channel Slope = -.065031 (Ft./Ft.) = -6.5031 %

Invert elevation at pipe INLET = 1412.000 (Ft.)

Invert elevation at pipe OUTLET = 1411.100 (Ft.)

Length of pipe = 13.840 (Ft.)

Given Flow Rate = 34.51 Cubic Feet/Second

Not including elevation change, the

Pressure difference (Outlet - Inlet) = 3.900 Feet of H20

*** PIPE PRESSURE FLOW ***

Mannings "n" = .013
Minor friction loss "K" factor = 2.10
PIPEFLOW RESULTS:
No. of pipes = 1 Length of pipe(s) = 13.84 (Ft.)
Velocity 10.38 (Ft/S)
Given pressure difference (Outlet - Inlet) = 3.900 (Ft.H20)
" " " " " — 1.691 (PSI)
Calculated pipe size = 25.000 (In.)
Elevation change inlet to outlet = -.900 (Ft.)
TOTAL pressure required at pipe inlet = 3.000 (Ft H20)
" " " " " LU 1.301 (PSI)
Head loss due to pipe friction = .3891 (Ft H20)
" " " " " " = .1687 (PSI)
Head loss due to minor factors 3.511 (Ft H20)
" " " " " " 1.522 (PSI)
Combined pipe losses = 3.900 (Ft H20)
" " " = 1.691 (PSI)
Individual pipe flow = 34.51 (CFS)
" " "= .1549E+05 (GPM)
" " "= 22.30 (MGD)

Printed: 7/5/2021 9:25:06 AM AM Modified: 6/23/2021 9:24:27 AM AM Page 1 of 1
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CIVILCADD/CIVILDESIGN Engineering Software, (c) 2004 - 2014 Version 9.0

24 FEET WIDE PRIVATE STREET CAPACITY
A CURB WITH VALLEY GUTTER IN CENTER OF DRIVE AISLE

*** Trregular Channel Analysis ***

Upstream (headworks) Elevation = 0.500(Ft.)
Downstream (outlet) Elevation = 0.000(Ft.)
Runoff/Flow Distance = 100.000 (Ft.)
Maximum flow rate in channel (s) = 18.500(CFS)
Depth of flow = 0.486 (Ft.)
Average velocity = 2.122 (Ft/s)
Total flow rate in 1/2 street = 18.500(CFS)

FAxxxx*x Trregular Channel Data ****xxxkkkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 0.74
2 0.10 0.24
3 12.00 0.00
4 23.90 0.24
5 24.00 0.74
Manning's 'N' friction factor = 0.025
Sub-Channel flow = 18.500 (CFS)
' ' flow top width = 23.898 (Ft.)
! ! wetted perimeter = 24.306 (Ft.)
' ' velocity= 2.122 (Ft/s)
! ! area = 8.719(3qg.Ft)
' ! Froude number = 0.619
Upstream point elevation = 0.500(Ft.)
Downstream point elevation = 0.000(Ft.)
Flow length = 100.000(Ft.)
Depth of flow = 0.486 (Ft.)
Average velocity = 2.122 (Ft/s)
Total irregular channel flow = 18.500 (CFS)
Irregular channel normal depth above invert elev. = 0.486 (Ft.)
Average velocity of channel(s) = 2.122 (Ft/s)
Sub-Channel No. 1 Critical depth = 0.387(Ft.)
! ! ! Critical flow top width = 23.859(Ft.)
' ' ' Critical flow velocity= 2.912 (Ft/s)
! ! ! Critical flow area = 6.352(Sg.Ft)

e e e L

Printed: 7/5/2021 9:25:06 AM AM Modified: 6/23/2021 8:26:50 AM AM
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CIVILCADD/CIVILDESIGN Engineering Software, (c) 2004 - 2014 Version 9.0

*** Trregular Channel Analysis ***

Upstream (headworks) Elevation = 0.500(Ft.)
Downstream (outlet) Elevation = 0.000(Ft.)
Runoff/Flow Distance = 100.000 (Ft.)
Maximum depth (HGL) of flow at headworks = 0.500(Ft.)
Depth of flow = 0.500(Ft.)
Average velocity = 2.195(Ft/s)
Total flow rate in 1/2 street = 18.235(CFS)

FAxxxx*x Trregular Channel Data ****xxxkkkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 0.55
2 0.50 0.22
3 11.00 0.00
4 21.50 0.22
5 22.00 0.55
Manning's 'N' friction factor = 0.025
Sub-Channel flow = 18.235(CFS)
' ' flow top width = 21.848 (Ft.)
! ! wetted perimeter = 22.021(Ft.)
' ' velocity= 2.195(Ft/s)
! ! area = 8.309(3g.Ft)
' ! Froude number = 0.627
Upstream point elevation = 0.500(Ft.)
Downstream point elevation = 0.000(Ft.)
Flow length = 100.000(Ft.)
Depth of flow = 0.500(Ft.)
Average velocity = 2.195(Ft/s)
Total irregular channel flow = 18.235(CFS)
Irregular channel normal depth above invert elev. = 0.500(Ft.)
Average velocity of channel(s) = 2.195(Ft/s)
Sub-Channel No. 1 Critical depth = 0.395(Ft.)
! ! ! Critical flow top width = 21.529(Ft.)
' ' ' Critical flow velocity= 3.028 (Ft/s)
! ! ! Critical flow area = 6.021(Sg.Ft)

e e e L

Printed: 7/5/2021 9:25:06 AM AM Modified: 6/23/2021 8:35:36 AM AM
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C!\civildRIVERWALKS3.out

CIVILCADD/CIVILDESIGN Engineering Software, (c) 2004 - 2014 Version 9.0

*x* Improved Channel Analysis ***

Upstream (headworks) Elevation = 0.500(Ft.)
Downstream (outlet) Elevation = 0.000(Ft.)
Runoff/Flow Distance = 100.000 (Ft.)

Maximum flow rate in channel (s) = 18.500(CFS)

e i i At L L Rt s o L S S AR B R A R R R

*** CALCULATED DEPTH DATA AT FLOW = 18.50(CFS) **x*
Pipe length = 100.00(Ft.)
Manning's N = 0.011 No. of pipes =1
Required pipe flow = 18.500 (CFS)
Pipe size = 24.00(In.)
Calculated individual pipe flow = 18.500 (CFS)
Normal flow depth in pipe = 19.22(In.)
Flow top width inside pipe = 19.17 (In.)
Critical Depth = 18.58(In.)
Pipe flow velocity = 6.86(Ft/s)
Printed: 7/5/2021 9:25:06 AM AM Modified: 6/23/2021 8:44.56 AM AM Page 1 of 1



C!\civild\RIVERWALKG6.out

CIVILCADD/CIVILDESIGN Engineering Software, (c) 2004 - 2014 Version 9.0

*x* Improved Channel Analysis ***

Upstream (headworks) Elevation = 1412.000 (Ft.)
Downstream (outlet) Elevation = 1411.100(Ft.)
Runoff/Flow Distance = 39.000(Ft.)

Maximum flow rate in channel (s) = 34.500 (CFS)

e i i At L L Rt s o L S S AR B R A R R R

*** CALCULATED DEPTH DATA AT FLOW = 34.50 (CFS) **x*
Pipe length = 39.00(Ft.)

Manning's N = 0.013 No. of pipes =1

Required pipe flow = 34.500 (CFS)

Nearest computed pipe diameter = 24.00(In.)
Pipe size = 24.00(In.)

Calculated individual pipe flow = 34.500 (CFS)
Normal flow depth in pipe = 19.76 (In.)

Flow top width inside pipe = 18.31(In.)
Critical depth could not be calculated.

Pipe flow velocity = 12.47(Ft/s)

Printed: 7/5/2021 9:25:06 AM AM Modified: 6/23/2021 8:59:33 AM AM Page 1 of 1



C:\civildlRIVERWALLK4.out

CIVILCADD/CIVILDESIGN Engineering Software, (c) 2004 - 2014 Version 9.0

*x* Improved Channel Analysis ***

Upstream (headworks) Elevation = 0.500(Ft.)
Downstream (outlet) Elevation = 0.000(Ft.)
Runoff/Flow Distance = 100.000 (Ft.)

Maximum flow rate in channel (s) = 17.700 (CFS)

e i i At L L Rt s o L S S AR B R A R R R

*** CALCULATED DEPTH DATA AT FLOW = 17.70(CFS) **x*
Pipe length = 100.00(Ft.)
Manning's N = 0.011 No. of pipes =1
Required pipe flow = 17.700 (CFS)
Pipe size = 24.00(In.)
Calculated individual pipe flow = 17.700 (CFS)
Normal flow depth in pipe = 18.42(In.)
Flow top width inside pipe = 20.27 (In.)
Critical Depth = 18.19(In.)
Pipe flow velocity = 6.84 (Ft/s)
Printed: 7/5/2021 9:25:06 AM AM Modified: 6/23/2021 8:48:16 AM AM Page 1 of 1



HYDRAULIC PIPE COMPUTATIONS FOR 6" HDPE

< I >
A
\Z
- D
d
Y
DIAMETER = 6 in. HDPE |
2/3 Ku 1.486
o= K, [ A4 (s,)" St 0.005 |ft/ft
n PW L n 0.011
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw Vv Froud Q
ft ft/ft ° ft? ft ft ft?/s No. ft¥/s
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.03 0.05 51.68 0.00 0.22 0.23 0.61 0.83 0.00
0.05 0.10 73.74 0.01 0.30 0.32 0.96 0.91 0.01
0.08 0.15 91.15 0.02 0.36 0.40 1.23 0.96 0.02
0.10 0.20 106.26 0.03 0.40 0.46 1.47 0.98 0.04
0.13 0.25 120.00 0.04 0.43 0.52 1.67 0.99 0.06
0.15 0.30 132.84 0.05 0.46 0.58 1.85 0.99 0.09
0.18 0.35 145.08 0.06 0.48 0.63 2.01 0.99 0.12
0.20 0.40 156.93 0.07 0.49 0.68 2.15 0.98 0.16
0.23 0.45 168.52 0.09 0.50 0.74 2.28 0.97 0.20
0.25 0.50 180.00 0.10 0.50 0.79 2.39 0.95 0.23
0.28 0.55 191.48 0.11 0.50 0.84 2.48 0.93 0.27
0.30 0.60 203.07 0.12 0.49 0.89 2.56 0.90 0.32
0.33 0.65 214.92 0.14 0.48 0.94 2.63 0.87 0.35
0.35 0.70 227.16 0.15 0.46 0.99 2.67 0.83 0.39
0.38 0.75 240.00 0.16 0.43 1.05 2.71 0.79 0.43
0.40 0.80 253.74 0.17 0.40 1.11 2.72 0.74 0.46
0.43 0.85 268.85 0.18 0.36 1.17 2.72 0.68 0.48
0.45 0.90 286.26 0.19 0.30 1.25 2.68 0.60 0.50
0.48 0.95 308.32 0.19 0.22 1.35 2.61 0.49 0.50
0.50 1.00 360.00 0.20 0.00 1.57 2.39 oo 0.47
Critical Depth 0.36 ft
Maximum Discharge 0.50 ft3/s

Completed by: RJD
Checked by: JHJ
Date: 6/23/2021
Sheet: 1 of 1




HYDRAULIC PIPE COMPUTATIONS FOR 8" HDPE

< T >
ﬂx
7
- D
d
\
DIAMETER = 8 in. HDPE |
2/3 Ku 1.486
o= K, A (s )1/2 S 0.005 |ft/ft
n PW L n 0.011
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw \' Froud Q
ft ft/ft ° ft? ft ft ft¥/s No. ft¥/s
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.03 0.05 51.68 0.01 0.29 0.30 0.74 0.87 0.00
0.07 0.10 73.74 0.02 0.40 0.43 1.16 0.96 0.02
0.10 0.15 91.15 0.03 0.48 0.53 1.50 1.00 0.05
0.13 0.20 106.26 0.05 0.53 0.62 1.78 1.03 0.09
0.17 0.25 120.00 0.07 0.58 0.70 2.03 1.04 0.14
0.20 0.30 132.84 0.09 0.61 0.77 2.25 1.04 0.20
0.23 0.35 145.08 0.11 0.64 0.84 2.44 1.04 0.27
0.27 0.40 156.93 0.13 0.65 0.91 2.61 1.03 0.34
0.30 0.45 168.52 0.15 0.66 0.98 2.76 1.02 0.42
0.33 0.50 180.00 0.17 0.67 1.05 2.89 1.00 0.50
0.37 0.55 191.48 0.20 0.66 1.11 3.01 0.97 0.59
0.40 0.60 203.07 0.22 0.65 1.18 3.10 0.94 0.68
0.43 0.65 214.92 0.24 0.64 1.25 3.18 0.91 0.76
0.47 0.70 227.16 0.26 0.61 1.32 3.24 0.87 0.85
0.50 0.75 240.00 0.28 0.58 1.40 3.28 0.83 0.92
0.53 0.80 253.74 0.30 0.53 1.48 3.30 0.78 0.99
0.57 0.85 268.85 0.32 0.48 1.56 3.29 0.71 1.04
0.60 0.90 286.26 0.33 0.40 1.67 3.25 0.63 1.08
0.63 0.95 308.32 0.34 0.29 1.79 3.17 0.51 1.09
0.67 1.00 360.00 0.35 0.00 2.09 2.89 0 1.01
Critical Depth 0.49 ft
Maximum Discharge 1.09 ft3/s

Completed by: RJD
Checked by: JHJ
Date: 6/23/2021
Sheet: 1 of 1




HYDRAULIC PIPE COMPUTATIONS FOR 12" HDPE

< I >
ﬂk
~Z
- D
d
Y
[ DIAMETER = 12 in. HDPE |
2/3 Ku 1.486
o= K, [ A4 (s,)" St 0.005 |ft/ft
" B, L n 0.011
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw Vv Froud Q
ft fi/ft ° f2 ft ft ft7fs No. ft’ls
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.05 0.05 51.68 0.01 0.44 0.45 0.97 0.94 0.01
0.10 0.10 73.74 0.04 0.60 0.64 1.52 1.03 0.06
0.15 0.15 91.15 0.07 0.71 0.80 1.96 1.07 0.14
0.20 020 [ 106.26 | 0.11 0.80 0.93 2.33 1.10 0.26
0.25 025 | 120.00 | 0.15 0.87 1.05 2.66 1.11 0.41
0.30 030 | 132.84 | 0.20 0.92 1.16 2.94 1.12 0.58
0.35 0.35 | 145.08 | 0.24 0.95 1.27 3.20 1.11 0.78
0.40 040 [ 156.93 | 0.29 0.98 1.37 3.42 1.10 1.00
0.45 045 | 16852 | 0.34 0.99 1.47 3.62 1.09 1.24
0.50 0.50 | 180.00 | 0.39 1.00 1.57 3.79 1.07 1.49
0.55 055 | 19148 | 0.44 0.99 1.67 3.94 1.04 1.74
0.60 0.60 | 203.07 | 0.49 0.98 1.77 4.07 1.01 2.00
0.65 0.65 | 214.92 | 0.54 0.95 1.88 417 0.98 2.25
0.70 070 | 22716 | 0.59 0.92 1.98 4.24 0.93 2.49
0.75 0.75 | 240.00 | 0.63 0.87 2.09 4.30 0.89 2.71
0.80 0.80 | 253.74 | 0.67 0.80 2.21 4.32 0.83 2.91
0.85 0.85 | 268.85 | 0.71 0.71 2.35 4.31 0.76 3.07
0.90 090 | 286.26 | 0.74 0.60 2.50 4.26 0.67 3.17
0.95 095 | 30832 | 0.77 0.44 2.69 4.15 0.55 3.20
1.00 1.00 | 360.00 | 0.79 0.00 3.14 3.79 ) 2.98
Critical Depth 0.75 ft
Maximum Discharge 3.20 ft¥/s

Completed by: RJD
Checked by: JHJ
Date: 6/23/2021
Sheet: 1 of 1




HYDRAULIC PIPE COMPUTATIONS FOR 16" HDPE

< T >
ﬂu
7
- D
d
\
| DIAMETER = 16 in. HDPE |
2/3 Ku 1.486
o= K, A ( S )1/2 S 0.005 |ft/ft
n PW L n 0.011
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw \' Froud Q
ft ft/ft ° ft? ft ft ft¥/s No. ft¥/s
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.07 0.05 51.68 0.03 0.58 0.60 1.18 0.98 0.03
0.13 0.10 73.74 0.07 0.80 0.86 1.84 1.08 0.13
0.20 0.15 91.15 0.13 0.95 1.06 2.37 1.13 0.31
0.27 0.20 106.26 0.20 1.07 1.24 2.82 1.15 0.56
0.33 0.25 120.00 0.27 1.15 1.40 3.22 1.17 0.88
0.40 0.30 132.84 0.35 1.22 1.55 3.56 1.17 1.26
0.47 0.35 145.08 0.44 1.27 1.69 3.87 1.17 1.69
0.53 0.40 156.93 0.52 1.31 1.83 4.14 1.16 2.16
0.60 0.45 168.52 0.61 1.33 1.96 4.38 1.14 2.67
0.67 0.50 180.00 0.70 1.33 2.09 4.59 1.12 3.21
0.73 0.55 191.48 0.79 1.33 2.23 4.77 1.09 3.76
0.80 0.60 203.07 0.87 1.31 2.36 4.92 1.06 4.31
0.87 0.65 214.92 0.96 1.27 2.50 5.05 1.02 4.85
0.93 0.70 227.16 1.04 1.22 2.64 5.14 0.98 5.37
1.00 0.75 240.00 1.12 1.15 2.79 5.21 0.93 5.85
1.07 0.80 253.74 1.20 1.07 2.95 5.23 0.87 6.27
1.13 0.85 268.85 1.26 0.95 3.13 5.22 0.80 6.61
1.20 0.90 286.26 1.32 0.80 3.33 5.16 0.71 6.83
1.27 0.95 308.32 1.37 0.58 3.59 5.03 0.58 6.89
1.33 1.00 360.00 1.40 0.00 4.19 4.59 0 6.42
Critical Depth 1.02 ft
Maximum Discharge 6.90 ft3/s

Completed by: RJD
Checked by: JHJ
Date: 6/23/2021
Sheet: 1 of 1




HYDRAULIC PIPE COMPUTATIONS FOR 18" HDPE

< I >
ﬂk
~Z
- D
d
Y
[ DIAMETER = 18 in. HDPE |
2/3 Ku 1.486
o= K, [ A4 (s,)" St 0.005 |ft/ft
" B, L n 0.011
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw Vv Froud Q
ft fi/ft ° f2 ft ft ft7fs No. ft’ls
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.08 0.05 51.68 0.03 0.65 0.68 1.28 1.00 0.04
0.15 0.10 73.74 0.09 0.90 0.97 1.99 1.10 0.18
0.23 0.15 91.15 0.17 1.07 1.19 2.57 1.15 0.43
0.30 020 [ 106.26 | 0.25 1.20 1.39 3.06 1.18 0.77
0.38 0.25 | 120.00 | 0.35 1.30 1.57 3.48 1.19 1.20
0.45 030 | 132.84 | 0.45 1.37 1.74 3.86 1.19 1.72
0.53 0.35 | 145.08 | 0.55 1.43 1.90 4.19 1.19 2.31
0.60 040 | 156.93 | 0.66 1.47 2.05 4.48 1.18 2.96
0.68 045 | 16852 | 0.77 1.49 2.21 4.74 1.16 3.66
0.75 0.50 | 180.00 | 0.88 1.50 2.36 4.97 1.14 4.39
0.83 055 | 191.48 | 1.00 1.49 2.51 5.16 1.11 5.14
0.90 0.60 [ 203.07 | 1.11 1.47 2.66 5.33 1.08 5.90
0.98 0.65 | 21492 | 1.22 1.43 2.81 5.46 1.04 6.64
1.05 070 [ 22716 | 1.32 1.37 2.97 5.56 1.00 7.35
1.13 0.75 | 240.00 | 1.42 1.30 3.14 5.63 0.95 8.00
1.20 0.80 | 253.74 | 152 1.20 3.32 5.66 0.89 8.58
1.28 0.85 | 268.85 | 1.60 1.07 3.52 5.65 0.81 9.05
1.35 090 | 286.26 | 1.68 0.90 3.75 5.58 0.72 9.36
1.43 095 | 30832 | 1.73 0.65 4.04 5.44 0.59 9.43
1.50 100 | 360.00 | 1.77 0.00 4.71 4.97 ) 8.78
Critical Depth 1.15 ft
Maximum Discharge 9.44 ft¥/s

Completed by: RJD
Checked by: JHJ
Date: 6/23/2021
Sheet: 1 of 1




HYDRAULIC PIPE COMPUTATIONS FOR 24" HDPE

< I >
ﬂk
~Z
- D
d
Y
[ DIAMETER = 24 in. HDPE |
2/3 Ku 1.486
o= K, [ A4 (s,)" St 0.005 |ft/ft
" B, L n 0.011
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw Vv Froud Q
ft fi/ft ° f2 ft ft ft7fs No. fts
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.10 0.05 51.68 0.06 0.87 0.90 1.55 1.05 0.09
0.20 0.10 73.74 0.16 1.20 1.29 2.41 1.15 0.39
0.30 0.15 91.15 0.30 1.43 1.59 3.11 1.20 0.92
0.40 020 | 106.26 | 0.45 1.60 1.85 3.70 1.23 1.66
0.50 0.25 | 120.00 | 0.61 1.73 2.09 4.22 1.25 2.59
0.60 030 | 132.84 | 0.79 1.83 2.32 4.67 1.25 3.70
0.70 0.35 | 145.08 | 0.98 1.91 2.53 5.07 1.25 4.97
0.80 040 | 156.93 | 1.17 1.96 2.74 5.43 1.24 6.37
0.90 045 | 16852 | 1.37 1.99 2.94 5.74 1.22 7.87
1.00 050 | 180.00 | 1.57 2.00 3.14 6.02 1.20 9.45
1.10 055 | 19148 | 1.77 1.99 3.34 6.25 117 11.07
1.20 0.60 | 203.07 | 1.97 1.96 3.54 6.45 1.13 12.70
1.30 0.65 | 21492 | 2.16 1.91 3.75 6.62 1.10 14.30
1.40 070 | 22716 | 2.35 1.83 3.96 6.74 1.05 15.83
1.50 0.75 | 240.00 | 253 1.73 4.19 6.82 1.00 17.24
1.60 0.80 | 25374 | 2.69 1.60 4.43 6.86 0.93 18.48
1.70 0.85 | 268.85 | 2.85 1.43 4.69 6.84 0.85 19.48
1.80 090 | 286.26 | 2.98 1.20 5.00 6.77 0.76 20.15
1.90 095 | 30832 | 3.08 0.87 5.38 6.59 0.62 20.31
2.00 100 | 360.00 | 3.14 0.00 6.28 6.02 ) 18.91
Critical Depth 1.57 ft
20.34 ft’/s

Maximum Discharge

Completed by: RJD
Checked by: JHJ
Date: 6/23/2021
Sheet: 1 of 1




HYDRAULIC PIPE COMPUTATIONS FOR 24" HDPE

gl T |-
ﬂ‘
7
- D
d
Y
| DIAMETER = 24 in. HDPE |
K 2/3 Ku 1.486
A 1/2 St 0.01 _[ft/ft
JR— U .
Q- S 2] s) o
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw V Froud Q
ft ft/ft 0 ft2 ft ft ft?/s No. fté/s
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.10 0.05 51.68 0.06 0.87 0.90 2.19 1.48 0.13
0.20 0.10 73.74 0.16 1.20 1.29 3.41 1.63 0.56
0.30 0.15 91.15 0.30 1.43 1.59 4.40 1.70 1.30
0.40 0.20 106.26 0.45 1.60 1.85 5.23 1.74 2.34
0.50 0.25 120.00 0.61 1.73 2.09 5.96 1.76 3.66
0.60 0.30 132.84 0.79 1.83 2.32 6.61 1.77 5.24
0.70 0.35 145.08 0.98 191 2.53 7.17 1.76 7.03
0.80 0.40 156.93 1.17 1.96 2.74 7.68 1.75 9.01
0.90 0.45 168.52 1.37 1.99 2.94 8.12 1.72 11.14
1.00 0.50 180.00 1.57 2.00 3.14 8.51 1.69 13.37
1.10 0.55 191.48 1.77 1.99 3.34 8.84 1.65 15.66
1.20 0.60 203.07 1.97 1.96 3.54 9.13 1.60 17.96
1.30 0.65 214.92 2.16 191 3.75 9.36 1.55 20.22
1.40 0.70 227.16 2.35 1.83 3.96 9.53 1.48 22.38
1.50 0.75 240.00 2.53 1.73 4.19 9.65 141 24.38
1.60 0.80 253.74 2.69 1.60 4.43 9.70 1.32 26.13
1.70 0.85 268.85 2.85 1.43 4.69 9.68 1.21 27.55
1.80 0.90 286.26 2.98 1.20 5.00 9.57 1.07 28.49
1.90 0.95 308.32 3.08 0.87 5.38 9.32 0.87 28.73
2.00 1.00 360.00 3.14 0.00 6.28 8.51 o0 26.75
Critical Depth 1.80 ft
Maximum Discharge 28.76 ftd/s

Completed by: RJD
Checked by: JHJ
Date: 7/2/2021
Sheet: lofl




HYDRAULIC PIPE COMPUTATIONS FOR 24" HDPE

gl T |-
ﬂ‘
7
- D
d
Y
| DIAMETER = 24 in. HDPE |
K 2/3 Ku 1.486
A 1/2 St 0.02__[ft/ft
JR— U .
Q- S 2] s) o
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw V Froud Q
ft ft/ft 0 ft2 ft ft ft?/s No. fté/s
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.10 0.05 51.68 0.06 0.87 0.90 3.09 2.10 0.18
0.20 0.10 73.74 0.16 1.20 1.29 4.83 2.31 0.79
0.30 0.15 91.15 0.30 1.43 1.59 6.22 2.41 1.84
0.40 0.20 106.26 0.45 1.60 1.85 7.40 2.47 3.31
0.50 0.25 120.00 0.61 1.73 2.09 8.43 2.50 5.18
0.60 0.30 132.84 0.79 1.83 2.32 9.34 2.50 7.40
0.70 0.35 145.08 0.98 191 2.53 10.15 2.49 9.94
0.80 0.40 156.93 1.17 1.96 2.74 10.86 2.47 12.74
0.90 0.45 168.52 1.37 1.99 2.94 11.49 2.44 15.75
1.00 0.50 180.00 1.57 2.00 3.14 12.04 2.39 18.90
1.10 0.55 191.48 1.77 1.99 3.34 12.51 2.34 22.15
1.20 0.60 203.07 1.97 1.96 3.54 12.91 2.27 25.40
1.30 0.65 214.92 2.16 191 3.75 13.23 2.19 28.60
1.40 0.70 227.16 2.35 1.83 3.96 13.48 2.10 31.66
1.50 0.75 240.00 2.53 1.73 4.19 13.64 1.99 34.48
1.60 0.80 253.74 2.69 1.60 4.43 13.72 1.86 36.96
1.70 0.85 268.85 2.85 1.43 4.69 13.69 1.71 38.96
1.80 0.90 286.26 2.98 1.20 5.00 13.53 151 40.30
1.90 0.95 308.32 3.08 0.87 5.38 13.18 1.23 40.63
2.00 1.00 360.00 3.14 0.00 6.28 12.04 o0 37.83
Critical Depth 2.07 ft
Maximum Discharge 40.67 ftd/s

Completed by: RJD
Checked by: JHJ
Date: 7/2/2021
Sheet: lofl




HYDRAULIC PIPE COMPUTATIONS FOR 30" HDPE

< I >
ﬂk
~Z
- D
d
Y
[ DIAMETER = 30 in. HDPE |
2/3 Ku 1.486
o= K, [ A4 (s,)" St 0.005 |ft/ft
" B, L n 0.011
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw Vv Froud Q
ft fi/ft ° f2 ft ft ft7fs No. fts
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.13 0.05 51.68 0.09 1.09 1.13 1.79 1.09 0.16
0.25 0.10 73.74 0.26 1.50 1.61 2.80 1.20 0.72
0.38 0.15 91.15 0.46 1.79 1.99 3.61 1.25 1.67
0.50 020 | 106.26 | 0.70 2.00 2.32 4.29 1.28 3.00
0.63 0.25 | 120.00 | 0.96 2.17 2.62 4.89 1.30 4.70
0.75 030 | 132.84 | 1.24 2.29 2.90 5.42 1.30 6.71
0.88 0.35 | 145.08 | 1.53 2.38 3.17 5.89 1.29 9.01
1.00 040 | 156.93 | 1.83 2.45 3.42 6.30 1.28 11.55
1.13 045 | 16852 | 2.14 2.49 3.68 6.66 1.27 14.28
1.25 050 | 180.00 | 2.45 2.50 3.93 6.98 1.24 17.14
1.38 055 | 19148 | 277 2.49 4.18 7.26 1.21 20.08
1.50 0.60 | 203.07 | 3.08 2.45 4.43 7.49 1.18 23.03
1.63 0.65 | 214.92 | 3.38 2.38 4.69 7.68 1.14 25.93
1.75 070 | 22716 | 367 2.29 4.96 7.82 1.09 28.70
1.88 0.75 | 240.00 | 3.95 2.17 5.24 7.91 1.03 31.26
2.00 0.80 | 25374 | 4.21 2.00 5.54 7.96 0.97 33.50
2.13 0.85 | 268.85 | 4.45 1.79 5.87 7.94 0.89 35.32
2.25 090 | 286.26 | 4.65 1.50 6.25 7.85 0.79 36.53
2.38 095 | 30832 | 4.82 1.09 6.73 7.65 0.64 36.83
2.50 100 | 360.00 | 4.91 0.00 7.85 6.99 ) 34.29
Critical Depth 1.99 ft
36.87 ft’/s

Maximum Discharge

Completed by: RJD
Checked by: JHJ
Date: 6/23/2021
Sheet: 1 of 1




HYDRAULIC PIPE COMPUTATIONS FOR 30" CONC

< I >
ﬂk
~Z
- D
d
Y
[ DIAMETER = 30 in. CONC |
2/3 Ku 1.486
o= K, [ A4 (s,)" St 0.005 |ft/ft
" B, L n 0.013
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw Vv Froud Q
ft fi/ft ° f2 ft ft ft7fs No. fts
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.13 0.05 51.68 0.09 1.09 1.13 1.52 0.92 0.14
0.25 0.10 73.74 0.26 1.50 1.61 2.37 1.01 0.61
0.38 0.15 91.15 0.46 1.79 1.99 3.05 1.06 1.41
0.50 020 | 106.26 | 0.70 2.00 2.32 3.63 1.08 2.54
0.63 0.25 | 120.00 | 0.96 2.17 2.62 4.14 1.10 3.97
0.75 030 | 132.84 | 1.24 2.29 2.90 4.59 1.10 5.68
0.88 0.35 | 145.08 | 1.53 2.38 3.17 4.98 1.10 7.63
1.00 040 | 156.93 | 1.83 2.45 3.42 5.33 1.09 9.77
1.13 045 | 16852 | 2.14 2.49 3.68 5.64 1.07 12.08
1.25 050 | 180.00 | 2.45 2.50 3.93 5.91 1.05 14.50
1.38 055 | 19148 | 277 2.49 4.18 6.14 1.03 16.99
1.50 0.60 | 203.07 | 3.08 2.45 4.43 6.34 1.00 19.49
1.63 0.65 | 214.92 | 3.38 2.38 4.69 6.50 0.96 21.94
1.75 070 | 22716 | 367 2.29 4.96 6.62 0.92 24.28
1.88 0.75 | 240.00 | 3.95 2.17 5.24 6.70 0.87 26.45
2.00 0.80 | 25374 | 4.21 2.00 5.54 6.73 0.82 28.35
2.13 0.85 | 268.85 | 4.45 1.79 5.87 6.72 0.75 29.89
2.25 090 | 286.26 | 4.65 1.50 6.25 6.64 0.66 30.91
2.38 095 | 30832 | 4.82 1.09 6.73 6.47 0.54 31.16
2.50 100 | 360.00 | 4.91 0.00 7.85 591 ) 29.02
Critical Depth 1.86 ft
31.20 ft’/s

Maximum Discharge

Completed by: RJD
Checked by: JHJ
Date: 6/23/2021
Sheet: 1 of 1




HYDRAULIC PIPE COMPUTATIONS FOR 12" HDPE

< I >
ﬂk
~Z
- D
d
Y
[ DIAMETER = 12 in. HDPE |
2/3 Ku 1.486
o= K, [ A4 (s,)" St 0.004 |ft/ft
" B, L n 0.011
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw Vv Froud Q
ft fi/ft ° f2 ft ft ft7fs No. ft’ls
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.05 0.05 51.68 0.01 0.44 0.45 0.87 0.84 0.01
0.10 0.10 73.74 0.04 0.60 0.64 1.36 0.92 0.06
0.15 0.15 91.15 0.07 0.71 0.80 1.75 0.96 0.13
0.20 020 [ 106.26 | 0.11 0.80 0.93 2.09 0.98 0.23
0.25 025 | 120.00 | 0.15 0.87 1.05 2.38 0.99 0.36
0.30 030 | 132.84 | 0.20 0.92 1.16 2.63 1.00 0.52
0.35 0.35 | 145.08 | 0.24 0.95 1.27 2.86 0.99 0.70
0.40 040 [ 156.93 | 0.29 0.98 1.37 3.06 0.99 0.90
0.45 045 | 16852 | 0.34 0.99 1.47 3.24 0.97 1.11
0.50 0.50 | 180.00 | 0.39 1.00 1.57 3.39 0.95 1.33
0.55 055 | 19148 | 0.44 0.99 1.67 3.52 0.93 1.56
0.60 0.60 | 203.07 | 0.49 0.98 1.77 3.64 0.90 1.79
0.65 0.65 | 214.92 | 0.54 0.95 1.88 3.73 0.87 2.01
0.70 070 | 22716 | 0.59 0.92 1.98 3.80 0.84 2.23
0.75 0.75 | 240.00 | 0.63 0.87 2.09 3.84 0.79 2.43
0.80 0.80 | 253.74 | 0.67 0.80 2.21 3.86 0.74 2.60
0.85 0.85 | 268.85 | 0.71 0.71 2.35 3.86 0.68 2.74
0.90 090 | 286.26 | 0.74 0.60 2.50 3.81 0.60 2.84
0.95 095 | 30832 | 0.77 0.44 2.69 3.71 0.49 2.86
1.00 1.00 | 360.00 | 0.79 0.00 3.14 3.39 ) 2.66
Critical Depth 0.72 ft
Maximum Discharge 2.86 ft¥/s

Completed by: RJD
Checked by: JHJ
Date: 7/6/2021
Sheet: 1 of 1




HYDRAULIC PIPE COMPUTATIONS FOR 16" HDPE

< I >
ﬂk
~Z
- D
d
Y
[ DIAMETER = 16 in. HDPE |
2/3 Ku 1.486
Q _ & i (S )1/2 S. 0.02 |ft/ft
" B, L n 0.011
HYDRAULIC ELEMENTS FOR CIRCULAR CHANNEL
d d/D 0 A T Pw Vv Froud Q
ft fi/ft ° f2 ft ft ft7fs No. ft’ls
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.07 0.05 51.68 0.03 0.58 0.60 2.36 1.96 0.06
0.13 0.10 73.74 0.07 0.80 0.86 3.68 2.15 0.27
0.20 0.15 91.15 0.13 0.95 1.06 4.75 2.25 0.62
0.27 020 [ 106.26 | 0.20 1.07 1.24 5.65 2.31 1.12
0.33 025 | 120.00 | 0.27 1.15 1.40 6.44 2.33 1.76
0.40 030 | 132.84 | 0.35 1.22 1.55 7.13 2.34 2.51
0.47 0.35 | 145.08 | 0.44 1.27 1.69 7.74 2.33 3.37
0.53 040 [ 156.93 | 0.52 1.31 1.83 8.29 2.31 4.32
0.60 045 | 16852 | 0.61 1.33 1.96 8.77 2.28 5.34
0.67 050 | 180.00 | 0.70 1.33 2.09 9.18 2.24 6.41
0.73 055 | 19148 | 0.79 1.33 2.23 9.55 2.18 7.51
0.80 0.60 | 203.07 | 0.87 1.31 2.36 9.85 2.12 8.62
0.87 0.65 | 214.92 | 0.96 1.27 2.50 10.10 2.05 9.70
0.93 070 | 22716 | 1.04 1.22 2.64 10.28 1.96 10.74
1.00 0.75 | 240.00 | 1.12 1.15 2.79 10.41 1.86 11.69
1.07 0.80 | 253.74 | 1.20 1.07 2.95 10.47 1.74 12.54
1.13 0.85 | 268.85 | 1.26 0.95 3.13 10.45 1.60 13.21
1.20 090 [ 28626 | 1.32 0.80 3.33 10.33 1.41 13.67
1.27 095 | 30832 | 1.37 0.58 3.59 10.06 1.15 13.78
1.33 1.00 | 360.00 | 1.40 0.00 419 9.19 ) 12.83
Critical Depth 1.34 ft
13.79 ft’/s

Maximum Discharge

Completed by: RJD
Checked by: JHJ
Date: 7/6/2021
Sheet: 1 of 1




HYDRAULICS CALCULATIONS FOR TRAPEZOIDAL CHANNEL

T

7

\

K

n

By

o 4] sy

d 1
Fd
I
Z= 3 HV
B= 8 ft
Ku 1.486
SL 0.005 |ft/ft
n 0.025

| HYDRAULIC ELEMEMENTS OF TRAPEZOIDAL SECTION

d A T Pw \'"/ Froud Q

ft ft2 ft ft ft?/s No. ft3/s
0.00 0.00 8.00 8.00 0 0 0
0.25 2.19 9.50 9.58 1.57 0.58 3.43
0.45 4.21 10.70 10.85 2.24 0.63 9.41
0.75 7.69 12.50 12.74 3.00 0.67 23.07
1.00 11.00 14.00 14.32 3.52 0.70 38.77
1.25 14.69 15.50 15.91 3.99 0.72 58.54
1.50 18.75 17.00 17.49 4.40 0.74 82.56
1.75 23.19 18.50 19.07 4.79 0.75 111.03
2.00 28.00 20.00 20.65 5.15 0.77 144.18
2.25 33.19 21.50 22.23 5.49 0.78 182.20
2.50 38.75 23.00 23.81 5.82 0.79 225.33
2.75 44.69 24.50 25.39 6.13 0.80 273.78
3.00 51.00 26.00 26.97 6.43 0.81 327.76
3.25 57.69 27.50 28.55 6.72 0.82 387.48
3.50 64.75 29.00 30.14 7.00 0.83 453.15
3.75 72.19 30.50 31.72 7.27 0.83 524.97
4.00 80.00 32.00 33.30 7.54 0.84 603.16
4.25 88.19 33.50 34.88 7.80 0.85 687.91
4.50 96.75 35.00 36.46 8.06 0.85 779.41
475 105.69 36.50 38.04 8.31 0.86 877.87
5.00 115.00 38.00 39.62 8.55 0.87 983.48
Critical Depth 6.87 ft

Critical Flowrate | 2229.98 /s

Completed by: RJD
Checked by: JHJ
Date: 5/16/2021
Sheet: 1 of 1




HYDRAULIC CALCULATIONS FOR RIBBON GUTTER

T
Avd

[ Z= 9 H:V
2/3 Ku 1.486

O = Ky A A (SL )“ 2 S. 0.005 [ftft
n P, n 0.013

HYDRAULIC ELEMEMENTS OF TRAPEZOIDAL SECTION

d A T Pw \'/ Froud Q

ft ft2 ft ft ft?/s No. ft3/s
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.10 0.09 1.80 1.81 1.09 0.86 0.10
0.20 0.36 3.60 3.62 1.73 0.97 0.62
0.30 0.81 5.40 5.43 2.27 1.03 1.84
0.40 1.44 7.20 7.24 2.75 1.08 3.96
0.50 2.25 9.00 9.06 3.19 1.13 7.19
0.60 3.24 10.80 10.87 3.61 1.16 11.69
0.70 4.41 12.60 12.68 4.00 1.19 17.63
0.80 5.76 14.40 14.49 4.37 1.22 2517
0.90 7.29 16.20 16.30 4.73 1.24 34.46
1.00 9.00 18.00 18.11 5.07 1.26 45.64
1.10 10.89 19.80 19.92 5.40 1.28 58.85
1.20 12.96 21.60 21.73 5.73 1.30 74.21
1.30 15.21 23.40 23.54 6.04 1.32 91.87
1.40 17.64 25.20 25.36 6.35 1.34 111.95
1.50 20.25 27.00 2717 6.64 1.35 134.56
CriticalDepth | 169 | ft |

Completed by: RJD
Checked by: JHJ
Date: 5/16/2021
Sheet: 1 of 1




Capacity (cfs)

11.00

10.00

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00
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Capacity (cfs)
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. 2
Enter open area of grate (in2) 1152 In

RESET

4 24.8
5 27.8
6 30.4
7 32.9
8 35.2
9 37.3
10 39.3
11 41.3
12 43.0
13 44.9
14 46.5
15 48.1
16 49.7
17 51.2
18 52.7
19 54.2
20 55.6
21 56.9

The provided flow capacity calculators are theoretical calculations and are provided for



22 58.3

23 59.7

24 60.9

your guidance. The calculators do not take into account the many variables that occur
in the field. For any questions, please contact us.


https://www.ejco.com/am/en/contact/

Worksheet for 100 YEAR BRADLEY CHANNEL-EXisting

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope

Manning Formula

Normal Depth

0.014
0.00300
1.50
1.50
15.00
906.00

3.82
79.31
28.79

2.75
26.47

4.18

0.00217
11.42

2.03

5.85

1.16

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

3.82

4.18

0.00300

ft/ft

fi/ft (H:V)
fi/ft (H:V)
ft

ft3/s

ft2

f/ft
ft/s

ft/s
ft/s

ft/ft

1/5/2017 8:32:56 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Worksheet for 100 YEAR BRADLEY CHANNEL-EXisting

GVF Output Data

Critical Slope 0.00217 ft/ft

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]
1/5/2017 8:32:56 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for 100 YEAR BRADLEY CHANNEL-Proposed

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope

Manning Formula

Normal Depth

0.014
0.00300
1.50
1.50
15.00
940.30

3.90
81.42
29.08

2.80
26.71

4.27

0.00216
11.55

2.07

5.98

1.17

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

3.90

4.27

0.00300

ft/ft

fi/ft (H:V)
fi/ft (H:V)
ft

ft3/s

ft2

f/ft
ft/s

ft/s
ft/s

ft/ft

1/5/2017 8:33:30 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Worksheet for 100 YEAR BRADLEY CHANNEL-Proposed

GVF Output Data

Critical Slope 0.00216 ft/ft

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]
1/5/2017 8:33:30 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for 2 YEAR BRADLEY CHANNEL

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope

Manning Formula

Normal Depth

0.014
0.00300
1.50
1.50
15.00
349.00

2.23
40.94
23.04

1.78
21.69

2.36

0.00247

8.53

1.13

3.36

1.09

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

2.23

2.36

0.00300

ft/ft

fi/ft (H:V)
fi/ft (H:V)
ft

ft3/s

ft2

f/ft
ft/s

ft/s
ft/s

ft/ft

1/5/2017 8:33:07 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

1 of

2



Worksheet for 2 YEAR BRADLEY CHANNEL

GVF Output Data

Critical Slope 0.00247  ft/ft

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]
1/5/2017 8:33:07 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2
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Santa Ana Watershed - BMP Design Volume, Vgyp

(Rev. 10-2011)

Legend:

Required Entries
Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )

Company Name KOLIBRIEN CORP. Date 6/30/2021
Designed by JJ Case No 1
Company Project Number/Name Menifee Riverwalk Townhomes

BMP ldentification

BMP NAME / ID BR Al - Bioretention

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.60 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | vojume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm | Volume, Vgwp | Plans (cubic
Type/ID | (square feet) Type Fraction, I; | Factor [ Runoff Factor | Depth (in) (cubic feet) feet)
Al-A 202092 Roofs 1 0.89 180266.1
Al-B 272904 Concrete or Asphalt 1 0.89 243430.4
A1-C 133973 Ornamental 0.1 0.11 14798.4
Landscaping
608969 Total 438494.9 0.60 21997.8 22292

Notes:




. . - . BMP ID Required Entries
Bioretention Facility - Design Procedure Legend:
y - Desig BR Al J Calculated Cells
Company Name: Kolibrien Corp. Date: 6/30/2021
Designed by: JJ County/City Case No.:
Design Volume
Enter the area tributary to this feature A= 1398 acres
Enter Vgyp determined from Section 2.1 of this Handbook Vewp= 21,998 ft?

Type of Bioretention Facility Design

O Side slopes required (parallel to parking spaces or adjacent to walkways)

(® No side slopes required (perpendicular to parking space or Planter Boxes)

Bioretention Facility Surface Area

Depth of Soil Filter Media Layer ds = 2.0 ft

Top Width of Bioretention Facility, excluding curb Wt = 90.0 ft

Total Effective Depth, dg

dz = [(0.3) x dg+ (0.4) x 1] + 0.5 de= 150 ft

Minimum Surface Area, A,
Vewe (ft') Au= 14666
2\ _ BMP y

Ay (ft) = ) s
Proposed Surface Area A= 14861 ft°
Minimum Required Length of Bioretention Facility, L L= 163.0 ft

Bioretention Facility Properties

Side Slopes in Bioretention Facility z= 0 1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet
Describe Vegetation: Natural Grasses

Notes: Volume = 14861 x 1.50 = 22,292

Shrubs and natural grass vegetation, dg maintenance ramp, conc. perimeter wall

Riverside County Best Management Practice Desigh Handbook
JUNE 2010



Santa Ana Watershed - BMP Design Volume, Vgyp

(Rev. 10-2011)

Legend:

Required Entries
Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )

Company Name KOLIBRIEN CORP. Date 4/26/2021
Designed by JJ Case No 1
Company Project Number/Name Menifee Riverwalk Townhomes

BMP ldentification

BMP NAME / ID MODULAR WETLANDS B1

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.60 inches
from the Isohyetal Map in Handbook Appendix E
Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP
Proposed
Effective DMA Design | Design Capture | vojume on
DMA DMA Area | Post-Project Surface | Imperivous | Runoff | DMAAreasx | Storm | Volume, Vgwp | Plans (cubic
Type/ID | (square feet) Type Fraction, I; | Factor [ Runoff Factor | Depth (in) (cubic feet) feet)
B1-A 32911 Concrete or Asphalt 1 0.89 29356.6
B1-B 17721 Ornamental 0.1 0.1 1957.4
Landscaping
50632 Total 31314 0.60 1570.9 2280

Notes:




Santa Ana Watershed - BMP Design Flow Rate, Qgyp Legendi—— eauired Entries
(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Date
Designed by Case No

Company Project Number/Name

BMP ldentification

BMP NAME / ID MODULAR WETLANDS B1

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

Design Rainfall Intensity I= 0.20 in/hr

Drainage Management Area Tabulation

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Design
Post-Project Effective DMA Rainfall Proposed
DMA DMA Area Surface Type Imperivous | Runoff DMA Areas x | Intensity Design Flow Flow Rate
Type/ID | (square feet) | (use pull-down menu) | Fraction, I; | Factor [ Runoff Factor | (in/hr) Rate (cfs) (cfs)
BI-A 32911 Concrete or 1 0.89 29356.6
Asphalt
B1-B 17721 Ornamental 01 | 011046 | 1957.4
Landscaping
[}
<
=
[a]
50632 Total 31314 0.20 0.1 0.27

Notes:




Santa Ana Watershed - BMP Design Volume, Vgyp

(Rev. 10-2011)

Legend:

Required Entries
Calculated Cells

(Note this worksheet shall