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2) major drainageways that currently convey existing on & off-site flows through the site to 

These are the Main Stem (MS) and Main Stem Tributary Number 2 (MST) as referenced in 

se drainageways are referred to as Geick Ranch Trib #1 (Channel A) and Geick Ranch 

el B), respectively, within the E-PDR. Both drainageways generally flow to the southeast 

ay 24, before crossing via existing drainage structures. Currently, these channels receive 

off-site basins, one from the west (Design Point 4 per the E-PDR and The Sanctuary Filing 

n Ranch), Tech Contractors, August 2022; 832.7 ac, Q5 = 22.4 cfs, Q100 = 491.0 cfs) and 

m the northwest (Design Point 1 per the E-PDR and The Sanctuary Filing 1 FDR (Meridian 

ac, Q5 = 28.3 cfs, Q100 = 365.2 cfs) and are routed under Eastonville Road via existing pipe 

is an existing 24” CMP that conveys runoff under Eastonville Road at the MS, a location 

650 feet north of the proposed Rex Road extension that directs runoff via overtopping 
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Design Point X6 (Q5 = 14.3 cfs, Q100 = 177.4 cfs): Located on the northeast portion of the site, this 

design point accounts for the total combined flows from Basins EX3 & ES-6 and represents the total 

existing main stem tributary #2 channel flows at that point. Flows from this design point are conveyed off-

site to the southeast, via the main stem tributary #2 channel.  

 

Design Point 12 (Q5 = 89.2 cfs, Q100 = 976.3 cfs): Located on the southeast portion of the site, this 

design point accounts for the total combined flows from Design Points 3, 4, 5 & 6 and represents the 

total existing main stem tributary #2 channel flows at that point. Flows from this design point are 

conveyed off-site to the south, via the main stem tributary #2 channel.  

 

 

V. Four Step Process 

The Four Step Process is used to minimize the adverse impacts of urbanization and is a vital component 

of developing a balanced, sustainable project. Below identifies the approach to the four-step process: 

 

1. Employ Runoff Reduction Practices 

This step uses low impact development (LID) practices to reduce runoff at the source.  Generally, 

rather than creating point discharges that are directly connected to impervious areas runoff is routed 

12.0 cfs,
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detention ponds or two sediment basins. All necessary calculations can b

s of this report.   

ferred to as Geick Ranch Trib #1 (Channel A) and Geick Ranch Trib #2 

within the E-PDR. Currently, these channels receive flows from two off-sit

Design Point 4 per the E-PDR and The Sanctuary Filing 1 FDR (Meridian

August 2022; 832.7 ac, Q5 = 22.4 cfs, Q100 = 491.0 cfs) and the second fr

t 1 per the E-PDR and The Sanctuary Filing 1 FDR (Meridian Ranch); 321

5.2 cfs) 

 all of the proposed Eastonville Road in conjunction with the offsite upstre

sed Sub-basin Description. This analysis consisted of basins OS1, OS2, 

1, EA2, EA3, EA4, EA5. EA6, EA7, EA8, EA9, EA10, EA11, and EA12. Se

eference. 

ons for the FSD facility have been completed with the E-PDR (Pond B) 

12 ac-ft of storage capacity. Preliminary sizing for the MS and Eastonville

(see Existing Conditions comment)

e developed at a later date as a fill in subsequent to the propose

s project site. This property will need to submit a separate draina

water quality and detention design, as part of its development. 

wer system separate from the outfall for the property will be requ

or ensuring the site drainage, once constructed, will not adverse

d downstream facilities. Preliminary pond sizing calculations ha

nce. As stated above, water quality and detention will be addres

 institutional site. 

.6 cfs, Q100 = 10.3 cfs): Located at the northern border of the sit

proposed Phase 1 improvements to Rex Rd. These drainage ba

improvements within the project site and were evaluated as par

heet flow to the proposed curb & gutter along Rex Rd. The flows
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doesn't match plan

cfs, Q100 = 14.9 cfs): Located on the western side of the

ay (Eastonville Road). Runoff from this basin will sheet fl

downstream to a public 10’ CDOT Type R inlet in sump 

& 17 at the end of the cul-de-sac for Farm Close Court. E
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o be urban and will include storm sewer & street inlets. S

onvey the water to the water quality facilities prior to dis

 to the 100-year storm and checked with the 5-year stor

sections where street flow is larger than street capacity. 

determine the size of all sump inlets.  

EA-3 got deleted?

Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 20.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Warning 1 Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67
Grate Flow Analysis (Calculated) MINOR MAJOR
Clogging Coefficient for Multiple Units Coef = N/A N/A
Clogging Factor for Multiple Units Clog = N/A N/A
Grate Capacity as a Weir (based on Modified HEC22 Method) MINOR MAJOR
Interception without Clogging Qwi = N/A N/A cfs
Interception with Clogging Qwa = N/A N/A cfs
Grate Capacity as a Orifice (based on Modified HEC22 Method)  MINOR MAJOR  
Interception without Clogging Qoi = N/A N/A cfs
Interception with Clogging Qoa = N/A N/A cfs
Grate Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = N/A N/A cfs
Interception with Clogging Qma = N/A N/A cfs
Resulting Grate Capacity (assumes clogged condition) QGrate = N/A N/A cfs
Curb Opening Flow Analysis (Calculated) MINOR MAJOR  
Clogging Coefficient for Multiple Units Coef = 1.33 1.33
Clogging Factor for Multiple Units Clog = 0.03 0.03
Curb Opening as a Weir (based on Modified HEC22 Method) MINOR MAJOR
Interception without Clogging Qwi = 10.0 35.4 cfs
Interception with Clogging Qwa = 9.7 34.3 cfs
Curb Opening as an Orifice (based on Modified HEC22 Method)  MINOR MAJOR  
Interception without Clogging Qoi = 33.6 43.9 cfs
Interception with Clogging Qoa = 32.5 42.4 cfs
Curb Opening Capacity as Mixed Flow  MINOR MAJOR  
Interception without Clogging Qmi = 17.0 36.7 cfs
Interception with Clogging Qma = 16.5 35.5 cfs
Resulting Curb Opening Capacity (assumes clogged condition) QCurb = 9.7 34.3 cfs
Resultant Street Conditions MINOR MAJOR
Total Inlet Length L = 20.00 20.00 feet
Resultant Street Flow Spread (based on street geometry from above) T = 15.6 29.4 ft.>T-Crown
Resultant Flow Depth at Street Crown dCROWN = 0.0 3.2 inches

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.29 0.57 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.41 0.72
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.67 0.88
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 9.7 34.3 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 9.2 23.8 cfs
Warning 1: Dimension entered is not a typical dimension for inlet type specified.

MHFD-A Basin Inlets_v5.01.xlsm, Basin A-2b (DP2b) 5/4/2022, 9:1

Verify this input value and
warning, as it appears on
several sheets

Known Q
=  16.10
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EA1 with a flow of 19.5 cfs
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0 0.018 0.026 0.233 0.469 0.792 2.

0.2 0.3 2.6 5.3 8.8 2

0.01 0.02 0.14 0.28 0.47 1

0.2 0.3 2.6 5.3 8.8 2

0.0 0.0 0.1 0.3 0.5 1

0.1 0.1 0.1 0.1 0.1 0

e Plate Plate Plate Plate Plate Spi

N/A N/A N/A N/A N/A N

N/A N/A N/A N/A N/A N

22 25 54 59 61

26 29 60 67 72

0.06 0.09 0.83 1.57 2.50 3

0.24 0.24 0.27 0.29 0.33 0

7 0.014 0.021 0.207 0.411 0.705 0.
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these should be
close to rational
calculations

let Pipe = N/A N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = N/A N/A ft2

iameter = N/A N/A inches Outlet Orifice Centroid = N/A N/A feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

angular or Trapezoidal) Calculated Parameters for Spillway
ert Stage= ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= feet
 Length = feet Stage at Top of Freeboard = feet

d Slopes = H:V Basin Area at Top of Freeboard = acres
Surface = feet Basin Volume at Top of Freeboard = acre-ft

Volume = 0.60 feet Discharge at Top of Freeboard = cfs

rn Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
epth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.68
 (acre-ft) = 0.012 0.011 0.006 0.012 0.016 0.146 0.294 0.496 1.453
 (acre-ft) = N/A N/A 0.006 0.012 0.016 0.146 0.294 0.496 1.453
k Q (cfs) = N/A N/A 0.1 0.2 0.3 2.3 4.6 7.6 19.3
k Q (cfs) = N/A N/A
cfs/acre) = N/A N/A 0.01 0.02 0.02 0.20 0.40 0.65 1.65
w Q (cfs) = N/A N/A 0.1 0.2 0.3 2.3 4.6 7.6 19.3
w Q (cfs) = 0.5 0.5 0.1 0.2 0.3 0.6 0.7 0.7 0.7
pment Q = N/A N/A N/A 1.0 1.0 0.3 0.2 0.1 0.0
ling Flow = Filtration Media Filtration Media Filtration Media Filtration Media Filtration Media Filtration Media N/A N/A N/A
te 1 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
te 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
e (hours) = 0 0 1 1 1 3 6 9 24
e (hours) = 0 0 1 1 1 4 6 9 24
Depth (ft) = 0.60 0.56 0.00 0.00 0.01 2.21 4.00 4.00 4.00
h (acres) = 0.03 0.03 0.00 0.00 0.00 0.05 0.08 0.08 0.08
 (acre-ft) = 0.012 0.011 0.000 0.000 0.000 0.073 0.188 0.188 0.188

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

 Outlet Structure 8/15/2022, 2:40 P
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