May 26th, 2026

Attn: Gleen Reese @A“

Stormwater Engineer -”'\ ‘ .“
El Paso County - Department of Public Works ENGINEERING

3275 Akers Drive
Colorado Springs, CO 80922

RE: STERLING RANCH FILING NO. 2 (SF20-15) — VOLUME CERTIFICATION LETTER FOR FULL SPECTRUM
DETENTION PONDS W4 & W5

Dear Mr. Reese,

Based upon survey of the as-built condition of Sterling Ranch Filing No. 2 Ponds W4 & WS5, the required
storage volume for WQCV, EURV and 100-year is provided. Additionally, the release rate for Ponds W4 &
W5 is at or below the historic 100-yr design storm level. It is our opinion that the site and adjacent
properties (as affected by work performed under the County permit) are stable with respect to settlement
and subsidence, sloughing of cut and fill slopes, revegetation or other ground cover, and that the
improvements (public improvements, common development improvements, site grading and paving)
meet or exceed the minimum design requirements. The PCM(s) provide the required storage volume and
meet the required release rates, stage areas, elevations, and outlet dimensions, as documented by the
attached revised MHFD-Detention spreadsheet that shows the as-built conditions.

| hereby certify that Pond W4 & Pond W5 have been reasonably constructed, to the best of my knowledge
and belief, per the approved design.

Respectfully submitted,

S A

RYAN BURNS, PE

All Terrain Engineering LLC
rburns@allterraineng.com
203.577.8656

May 26, 2025 ALL TERRAIN ENGINEERING Page 1
COLORADO SPRINGS, CO 80907
203.577.8656 ~ 530.391.7635



DETEN

Project: Sterling Ranch Filing No. 2 (As-Built)

ON BASIN STAG

MHFD-Detention, Version 4.04 (February 2021)

ORAGE TABLE BUILDER

Basin ID: Pond W-5 - As-Built Condition

zonE 3
20NE 2
[,
100-vR i
voumll EURY.
T et ~
00-vEAR
ZONE 1AND 2 ORIFICE
PERMANENT. ORIFICES
pooL Zone C ion ( ion Pond)
Watershed Information 6961.03
Selected BMP Type = EDB
Watershed Area = 173.97  |acres
Watershed Length = 3,888 ft
Watershed Length to Centroid = 1,814 ft
Watershed Slope = 0.025 ft/ft

Watershed Imperviousness =|  57.10% |percent

Percentage Hydrologic Soil Group A = 85.0% percent
Percentage Hydrologic Soil Group B = 15.0% percent
Percentage Hydrologic Soil Groups C/D = 0.0% percent

Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = User Input

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides

Depth Increment = ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft*) | (acre) (ft*) (ac-ft)
Top of Micropool - 0.00 - - - 649 0.015
6962 - 0.97 - - - 509 0.012 562 0.013
6963 - 1.97 - - - 10,684 0.245 6,158 0.141
6964 - 2.97 - - - 30,267 0.695 26,633 0.611
6965 - 3.97 - - - 66,267 1.521 74,900 1.719
6966 - 4.97 - - - 111,823 2.567 163,945 3.764
6967 - 5.97 - - - 145,250 3.334 292,482 6.714
6968 - 6.97 - - - 166,717 3.827 448,465 10.295
6969 - 7.97 - - - 184,956 4.246 624,302 14.332
6970 - 8.97 - - - 195,442 4.487 814,501 18.698
6971 - 9.97 - - - 203,097 4.662 1,013,770 23.273
6972 - 10.97 - - - 210,985 4.844 1,220,811 | 28.026

Water Quality Capture Volume (WQCV) = 3.288 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 11.714 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 1.19in.) = 9.031 acre-feet 1.19 inches - - - -
5-yr Runoff Volume (P1 = 1.5in.) =| 11.873  |acre-feet 1.50 inches - - - -
10-yr Runoff Volume (P1 = 1.75in.) =|  14.194 acre-feet 1.75 inches - - - -
25-yr Runoff Volume (P1 = 2in.) = 18.106 acre-feet 2.00 inches - - - -
50-yr Runoff Volume (P1 = 2.25in.) =  21.364 acre-feet 225 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) =[  25.580 acre-feet 2.52 inches - - - -
500-yr Runoff Volume (P1 = 3.14in.) =|  34.562 acre-feet inches - - - -
Approximate 2-yr Detention Volume =|  7.768 acre-feet - - - -
Approximate 5-yr Detention Volume = 10.244 acre-feet - - - -
Approximate 10-yr Detention Volume =|  12.566 |acre-feet - - - -
Approximate 25-yr Detention Volume = 14.965 acre-feet - - - -
Approximate 50-yr Detention Volume =|  16.434  |acre-feet - - - -

Approximate 100-yr Detention Volume =|  18.217 acre-feet

Define Zones and Basin Geometry

Zone 1 Volume (WQCV) = 3.288 acre-feet
Zone 2 Volume (EURV - Zone 1) = 8.426 acre-feet
Zone 3 Volume (100-year - Zones 1 & 2) = 6.502 acre-feet
Total Detention Basin Volume = 18.217  |acre-feet
Initial Surcharge Volume (ISV) = user >
Initial Surcharge Depth (ISD) = user ft
Total Available Detention Depth (Hotal) = user ft
Depth of Trickle Channel (Hrc) = user ft
Slope of Trickle Channel (Src) = user ft/ft
Slopes of Main Basin Sides (Smain) = user H:v
Basin Length-to-Width Ratio (Riw) = user
Initial Surcharge Area (Ajsy) = user ft2
Surcharge Volume Length (Lisy) = user ft
Surcharge Volume Width (Wisy) = user ft
Depth of Basin Floor (Hg o0r) = user ft
Length of Basin Floor (Lroor) = user ft
Width of Basin Floor (W oor) = user ft
Area of Basin Floor (Ar.oor) = user ft2
Volume of Basin Floor (Ve oor) = user ft>
Depth of Main Basin (Huam) = user ft
Length of Main Basin (Luam) = user ft
Width of Main Basin (Wyam) = user ft
Area of Main Basin (Awa) = user ft?
Volume of Main Basin (V) = user ft?
Calculated Total Basin Volume (Vioral) = user acre-feet

MHFD-Detention_v4 04_SRF2_W5_ASB Volume.xlsm, Basin
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.04 (February 2021)
Project: Sterling Ranch Filing No. 2 (As-Built)
Basin ID: Pond W-5 - As-Built Condition

100-YR

o
VOLUME| guRv ]
wacy

ORIFICES
Example Zone Configuration (Retention Pond)

used to drain WQCV in a Filtration BMP)

PERMANENT-
00L
User Input: Orifice at Underdrain Outlet icall
Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

—

100-YEAR
ORIFICE

N/A

N/A

inches

Zone 1 (WQCV)

Zone 2 (EURV)

Zone 3 (100-year)

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
4.78 3.288 Orifice Plate
7.34 8.426 Rectangular Orifice
8.87 6.502 Weir&Pipe (Restrict)
Total (all zones) 18.217

ft (distance below the filtration media surface)

Underdrain Orifice Area =

Underdrain Orifice Centroid = feet

Calculated Parameters for Underdrain

N/A

lis

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

Invert of Lowest Orifice =

Depth at top of Zone using Orifice Plate =
Orifice Plate: Orifice Vertical Spacing =
Orifice Plate: Orifice Area per Row =

User Input: Stage and Total Area of Each Orifice

0.00

ft (relative to basin

7.34

ft (relative to basin

N/A

inches

N/A

inches

Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)

Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)

Row 1 (required)

Row (numbered from lowest to highest;

Row 2 (optional)

bottom at Stage = 0 ft)
bottom at Stage = 0 ft)

WQ Orifice Area per Row =
Elliptical Half-width

Elliptical Slot Centroid =

Elliptical Slot Area =

Calculated Parameters for Plate

N/A

N/A

N/A

N/A

ft
feet
feet

f

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

0.10

2.25

4.20

8.13

12.50

25.00

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional)

Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

User Input: Vertical Orifice (Circular or Rectangular)

Invert of Vertical Orifice =

Depth at top of Zone using Vertical Orifice =
Vertical Orifice Height =

Vertical Orifice Width =

Zone 2 Rectangulal

Not Selected

N/A

N/A

N/A

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

inches
inches

Calculated Parameters for Vertical Orifice

Vertical Orifice Area =|

Zone 2 Rectangulal  Not Selected
N/A i
N/A feet

Vertical Orifice Centroid =|

User Input: Overflow Weir (Dropbox with Flat of

Overflow Weir Front Edge Height, Ho =
Overflow Weir Front Edge Length =
Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type =

Debris Clogging % =

User Input: Outlet Pipe w/ Flow Restriction Plate

Depth to Invert of Outlet Pipe =
Outlet Pipe Diameter =
Restrictor Plate Height Above Pipe Invert =

Spillway (Rectangular or
Spillway Invert Stage=
Spillway Crest Length =
Spillway End Slopes =
Freeboard above Max Water Surface =

User Input: Emergen:

Sloped Grate and

Outlet Pipe OR Red!

Zone 3 Weir Not Selected
7.90 N/A
20.00 N/A
0.00 N/A
6.50 N/A

Type C Grate N/A
50% N/A

Zone 3 Restrictor | Not Selected

0.61 N/A
48.00 N/A
48.00

Trapezoidal)
9.10 ft (relative to basin
50.00 feet
10.00 H:V
0.83 feet

ft (relative to basin bottom at Stage = 0 ft)

feet
H:v
feet

%

(Circular Orifice, Restrictor Plate, or Rectangular Orifice)

ft (distance below basin bottom at Stage = 0 ft)

inches
inches

bottom at Stage = 0 ft)

angular/Trapezoidal Weir (and No Outlet Pipe)

Height of Grate Upper Edge, H; =

Overflow Weir Slope Length =

Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

Calculated Parameter:

Outlet Orifice Area =

Outlet Orifice Centroid =
Half-Central Angle of Restrictor Plate on Pipe =

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected
7.90 N/A feet
6.50 N/A feet
7.20 N/A
90.48 N/A ft
45.24 N/A i

for Outlet Pipe w/

Flow Restriction Plate

Zone 3 Restrictor | Not Selected
12.57 N/A ft?
2.00 N/A feet
3.14 N/A radians

1.70

11.63

4.84

28.03

Calculated Parameters for Spillway

feet
feet
acres
acre-ft

Routed Hydrograph Results

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

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) =| N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14
CUHP Runoff Volume (acre-ft) = 3.288 11.714 9.031 11.873 14.194 18.106 21.364 25.580 34.562
Inflow Hydrograph Volume (acre-ft) = N/A N/A 9.031 11.873 14.194 18.106 21.364 25.580 34.562
CUHP Predevelopment Peak Q (cfs) =| N/A N/A 1.6 2.9 5.1 54.6 85.6 128.5 217.8
OPTIONAL Override Predevelopment Peak Q (cfs) =| N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.02 0.03 0.31 0.49 0.74 1.25
Peak Inflow Q (cfs) =| N/A N/A 138.3 183.8 219.1 298.2 357.8 427.1 581.1
Peak Outflow Q (cfs) =| 1.9 3.2 2.8 3.1 3.3 28.3 58.1 111.6 240.0
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 1.1 0.7 0.5 0.7 0.9 1.1
Structure Controlling Flow =| Plate Plate Plate Plate Plate Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Spillway
Max Velocity through Grate 1 (fps) =| N/A N/A N/A N/A N/A 0.3 0.6 1.2 1.9
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) =| 38 71 62 72 79 81 80 78 74
Time to Drain 99% of Inflow Volume (hours) =| 40 77 68 78 86 88 87 86 85
Maximum Ponding Depth (ft) = 4.78 7.34 6.50 7.24 7.80 8.34 8.64 9.07 9.65
Area at Maximum Ponding Depth (acres) =| 2.37 3.98 3.60 3.94 4.17 4.33 4.41 4.50 4.60
Maximum Volume Stored (acre-ft) =| 3.295 11.740 8.551 11.305 13.574 15.876 17.231 19.103 21.744

MHFD-Detention_v4 04_SRF2_W5_ASB Volume.xIsm, Outlet Stru

cture

5/26/2026, 4:19 PM



DETEN

Project: Sterling Ranch Filing No. 2 (AS-Built)
Basin ID: Pond W-4 - As-Built Condition

ON BASIN STAG

MHFD-Detention, Version 4.04 (February 2021)

ORAGE TABLE BUILDER

ZONE 3
20NE 2
ZOME1

T L
18 waet_

o
00-vEAR
ZONE 1AND 2 ORIFICE
PERMANENT. ORIFICES
pooL Zone C ( ion Pond)
Watershed Information 7012.17
Selected BMP Type = EDB
Watershed Area =|  349.78  |acres
Watershed Length = 9,241 ft
Watershed Length to Centroid = 4,488 ft
Watershed Slope = 0.060 ft/ft
Watershed Imperviousness = 9.40% percent
Percentage Hydrologic Soil Group A = 40.0% percent
Percentage Hydrologic Soil Group B = 60.0% percent
Percentage Hydrologic Soil Groups C/D = 0.0% percent
Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = User Input

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Optional User Overrides

Depth Increment = ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft*) | (acre) (ft*) (ac-ft)
Top of Micropool - 0.00 - - - 344 0.008
7013 - 0.83 - - - 344 0.008 286 0.007
7014 - 1.83 - - - 3,446 0.079 2,180 0.050
7015 - 2.83 - - - 22,469 0.516 15,138 0.348
7016 - 3.83 - - - 32,971 0.757 42,858 0.984
7017 - 4.83 - - - 38,770 0.890 78,728 1.807
7018 - 5.83 - - - 42,845 0.984 119,536 2.744
7019 - 6.83 - - - 46,823 1.075 164,370 3.773
7020 - 7.83 - - - 50,714 1.164 213,138 4.893
7021 - 8.83 - - - 54,568 1.253 265,779 6.101
7022 - 9.83 - - - 58,728 1.348 322,427 7.402
7023 - 10.83 - - - 63,696 1.462 383,639 8.807
7024 - 11.83 - - - 67,908 1.559 449,441 10.318

Water Quality Capture Volume (WQCV) = 1.853 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 2.795 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 1.19in.) = 2.080 acre-feet 1.19 inches - - - -
5-yr Runoff Volume (P1 = 1.5in.) =|  5.597 acre-feet 1.50 inches - - - -
10-yr Runoff Volume (P1 = 1.75in.) = 9.733 acre-feet 1.75 inches - - - -
25-yr Runoff Volume (P1 = 2in.) = 19.177 acre-feet 2.00 inches - - - -
50-yr Runoff Volume (P1 = 2.25in.) =[  25.536 acre-feet 225 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) =[  35.668 acre-feet 2.52 inches - - - -
500-yr Runoff Volume (P1 = 3.14in.) =|  52.705 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 1.737 acre-feet - - - -
Approximate 5-yr Detention Volume = 2.626 acre-feet - - - -
Approximate 10-yr Detention Volume =|  4.967 acre-feet - - - -
Approximate 25-yr Detention Volume = 6.953 acre-feet - - - -
Approximate 50-yr Detention Volume =  7.709 acre-feet - - - -
Approximate 100-yr Detention Volume = 10.691 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 1.853 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.942 acre-feet - - . .

Zone 3 Volume (100-year - Zones 1 & 2) = 7.896 acre-feet - - - -
Total Detention Basin Volume = 10.691  |acre-feet - - - -

Initial Surcharge Volume (ISV) = user ft > - - - -

Initial Surcharge Depth (ISD) = user ft - - . .

Total Available Detention Depth (Hyotar) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - . .

Slope of Trickle Channel (Src) = user ft/ft - - - -

Slopes of Main Basin Sides (Smain) = user H:v - - - -
Basin Length-to-Width Ratio (Riw) = user - - - -
Initial Surcharge Area (Asy) = user ft 2 - - -~ -~
Surcharge Volume Length (Lisy) = user ft - . - -
Surcharge Volume Width (Wisy) = user ft - - . .

Depth of Basin Floor (Hg o0r) = user ft - . - -

Length of Basin Floor (Lroor) = user ft - - . .

Width of Basin Floor (W oor) = user ft - . - -

Area of Basin Floor (Aroor) = user ft 2 - - -~ -~

Volume of Basin Floor (Veioor) = user > - - - -

Depth of Main Basin (Huam) = user ft - - . .

Length of Main Basin (Luam) = user ft - . - -

Width of Main Basin (Wyam) = user ft - - . .

Area of Main Basin (Awam) = user ft? - - - -

Volume of Main Basin (Vyam) = user ft? - - -~ -~
Calculated Total Basin Volume (Vioral) = user acre-feet - - - -

MHFD-Detention_v4 04_SRF2_W4_ASB Volume.xlsm, Basin
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.04 (February 2021)
Project: Sterling Ranch Filing No. 2 (AS-Built)
Basin ID: Pond W-4 - As-Built Condition

( Z"ngug 2 Estimated Estimated
mm:l: n L | EmeL Stage (ft) Volume (ac-ft) Outlet Type
voume) euny wack_ i S Zone 1 (WQCV) 4.89 1.853 Orifice Plate
gt Zone 2 (EURV) 5.89 0.942 Orifice Plate
ZOMNE 1 AND 2
PERMANENT ORIFICES Zone 3 (100-year) #VALUE! 7.896 Weir&Pipe (Restrict)
poot Example Zone Configuration (Retention Pond) Total (all zones) 10.691

User Input: Orifice at Underdrain Outlet icall
Underdrain Orifice Invert Depth =

N/A

used to drain WQCV in a Filtration BMP)

ft (distance below the filtration media surface)

Underdrain Orifice Diameter =

N/A

inches

Underdrain Orifice Area =
Underdrain Orifice Centroid =

Calculated Parameters for Underdrain

N/A
N/A

lis

feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

Invert of Lowest Orifice =

0.00

ft (relative to basin bottom at Stage = 0 ft)

Depth at top of Zone using Orifice Plate =

5.89

ft (relative to basin bottom at Stage = 0 ft)

Orifice Plate: Orifice Vertical Spacing =

N/A

inches

Orifice Plate: Orifice Area per Row =

N/A

inches

User Input: Stage and Total Area of Each Orifice

Row 1 (required)

Row (numbered from lowest to highest)

WQ Orifice Area per Row
Elliptical Half-Width
Elliptical Slot Centroid =
Elliptical Slot Area =

Calculated Parameters for Plate

N/A ft
N/A feet
N/A feet
N/A ft

Row 2 (optional) Row 3 (optional)

Row 4 (optional)

Row 5 (optional) Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft)

0.09

1.29 2i45)

Orifice Area (sq. inches)

1.83

5.63 5.63

Row 9 (optional)

Row 10 (optional) | Row 11 (optional)

Row 12 (optional)

Row 13 (optional) [ Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input: Vertical Orifice (Circular or Rectangu

Invert of Vertical Orifice =

Depth at top of Zone using Vertical Orifice =

Vertical Orifice Diameter =

ilar)
Not Selected Not Selected
N/A N/A ft (relative to basin bottom at Stage = 0 ft)
N/A N/A ft (relative to basin bottom at Stage = 0 ft)
N/A N/A inches

Vertical Orifice Area =
Vertical Orifice Centroid =

Calculated Parameters for Vertical Orifice

Not Selected Not Selected
N/A N/A i
N/A N/A feet

User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and

Overflow Weir Front Edge Height, Ho =

Overflow Weir Front Edge Length =

Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type =

Debris Clogging % =

Zone 3 Weir Not Selected
5.03 N/A ft (relative to basin bottom at Stage = 0 ft)
19.50 N/A feet
4.70 N/A H:V
10.00 N/A feet
Type C Grate N/A
50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate

(Circular Orifice, Restrictor Plate, or Rectangular Orifice)

Depth to Invert of Outlet Pipe =

Outlet Pipe Diameter =

Restrictor Plate Height Above Pipe Invert =

User Input: Emergency Spillway (Rectangular or
Spillway Invert Stage=

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

Zone 3 Restrictor | Not Selected

2.52 N/A ft (distance below basin bottom at Stage = 0 ft)
54.00 N/A inches
54.00 inches

Trapezoidal
10.00 ft (relative to basin bottom at Stage = 0 ft)
75.00 feet
5.00 H:V
0.67 feet

Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe)

Height of Grate Upper Edge, H; =
Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

Calculated Parameter:

Outlet Orifice Area =
Outlet Orifice Centroid =
Half-Central Angle of Restrictor Plate on Pipe =

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected
7.16 N/A feet
10.22 N/A feet
8.72 N/A
138.76 N/A ft?
69.38 N/A ft?

for Outlet Pipe w/

Flow Restriction Plate

Zone 3 Restrictor | Not Selected
15.90 N/A ft?
2.25 N/A feet
3.14 N/A radians

Calculated Parameters for Spillway

1.16 feet
11.83 feet
1.56 acres
10.32 acre-ft

Routed Hydrograph Results

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

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) =| N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14
CUHP Runoff Volume (acre-ft) = 1.853 2.795 2.080 5.597 9.733 19.177 25.536 35.668 52.705
Inflow Hydrograph Volume (acre-ft) = N/A N/A 2.080 5.597 9.733 19.177 25.536 35.668 52.705
CUHP Predevelopment Peak Q (cfs) = N/A N/A 3.7 30.3 64.3 150.1 202.8 279.5 414.6
OPTIONAL Override Predevelopment Peak Q (cfs) =| N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.09 0.18 0.43 0.58 0.80 1.19
Peak Inflow Q (cfs) = N/A N/A 17.8 48.6 83.8 170.9 224.0 298.7 434.1
Peak Outflow Q (cfs) = 0.8 16.8 0.8 23.8 55.1 138.6 191.8 240.9 413.8
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.8 0.9 0.9 0.9 0.9 1.0
Structure Controlling Flow = Plate Overflow Weir 1 Plate Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) =| N/A 0.13 N/A 0.2 0.4 1.0 1.4 1.7 1.8
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 39 43 43 42 39 32 28 22 13
Time to Drain 99% of Inflow Volume (hours) = 42 46 46 47 46 42 40 37 33
Maximum Ponding Depth (ft) = 4.89 5.89 4.91 6.02 6.67 7.82 8.39 9.63 10.77
Area at Maximum Ponding Depth (acres) = 0.90 0.99 0.90 1.00 1.06 1.16 1.21 1.33 1.46
Maximum Volume Stored (acre-ft) = 1.861 2.803 1.870 2.923 3.603 4.870 5.547 7.121 8.720

MHFD-Detention_v4 04_SRF2_W4_ASB Volume.xIsm, Outlet Structure
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DETENTION BASIN STAGE-STORAGE TABLE BUILD

MHFD-Detention, Version 4.03 (May 2020)

Project: STERLING RANCH FILING NO. 2

Basin ID: POND W5

160-R
voLume| eunv | woct

A e Depth Increment = ft
PERMANENT- omFces Optional Optional
poot Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) | Area(it?) | (acre) (ft%) (ac-ft)
Watershed Information Top of Micropool - 0.00 - - - 20 0.000

Selected BMP Type =|  EDB ELEV:6962 - 050 - - - 1,328 0.030 337 0.008

Watershed Area=|  173.97  [acres ELEV:6963 - 150 - - - 13,823 0.317 7,912 0.182

Watershed Length =| 3888 |ft ELEV:6964 - 250 - - - 40,724 0.935 35,186 0.808

Watershed Length to Centroid =| 1,814 |ft ELEV:6965 - 350 - - - 71,720 1.646 91,408 2.098
Watershed Slope =|  0.025 _ |ft/ft ELEV:6966 - 4.50 - - - 112,095 | 2573 183,315 4.208

Watershed Imperviousness =|  57.10% |percent ELEV:6967 - 5.50 - - - 136,106 | 3.125 307,416 7.057
Percentage Hydrologic Soil Group A =|  85.0% |percent ELEV:6968 6.50 - - - 158,377 | 3.636 454,657 | 10.437
Percentage Hydrologic Soil Group B=|  15.0% |percent ELEV:6969 - 7.50 - - - 174976 | 4017 621,334 | 14.264
Percentage Hydrologic Soil Groups C/D =|  0.0% |percent ELEV:6970 - 8.50 - - - 188,903 | 4.337 803273 | 18.441
Target WQCV Drain Time =| 400 |hours ELEV:6971 - 9.50 - - - 199,637 | 4.583 997,543 | 22.900

Location for 1-hr Rainfall Depths = User Input ELEV:6972 - 10.50 - - - 210510 | 4833 |1202617 | 27.608

After providing required inputs above including 1-hour rainfall
depths, click ‘Run CUHP' to generate runoff hydrographs using - - - -
the embedded Colorado Urban Hydrograph Procedure

Optional User Overrides - - - -

Water Quality Capture Volume (WQCV) =|  3.288 |acre-feet acre-feet - = - =
Excess Urban Runoff Volume (EURV) =| 11.714 |acre-feet acre-feet - = = =
2-yr Runoff Volume (P1=1.19in) =|  9.031 |acre-feet 119 |inches = = = =
5-yr Runoff Volume (PL=1.5in.) =| 11.873 |acre-feet 150 [inches - = = =
10-yr Runoff Volume (P1=1.75in.) =| 14194 |acre-feet 175 |inches - = = =
25-yr Runoff Volume (PL=2in) =| 18106 |acre-feet 2.00 |inches = = = =
50-yr Runoff Volume (P1=2.25in.) =| 21364 |acre-feet 225 |inches - = = =
100-yr Runoff Volume (P1 =2.52in.) =| 25.580 |acre-feet 252 |inches -
500-yr Runoff Volume (PL =3.14in.) =| 34.562 |acre-feet inches N = = =
Approximate 2-yr Detention Volume =|  7.768 |acre-feet = = = =
Approximate 5-yr Detention Volume =|  10.244 |acre-feet = - = =
Approximate 10-yr Detention Volume =| 12566 |acre-feet N = = =
Approximate 25-yr Detention Volume =|  14.965 |acre-feet - = = =
Approximate 50-yr Detention Volume =|  16.434 _|acre-feet - = = =
Approximate 100-yr Detention Volume =|  18.217 _|acre-feet N = = =

Define Zones and Basin Geometry - - - -

Zone 1 Volume (WQCV) =| 3288 |acre-feet - = = =
Zone 2 Volume (EURV - Zone 1) =|  8.426 |acre-feet - - - =
Zone 3 Volume (100-year - Zones 1&2) =| 6502 |acre-feet - = = =
Total Detention Basin Volume =|  18.217 |acre-feet - = - =
Initial Surcharge Volume (ISV) =|  user |it® - = - =
Initial Surcharge Depth (1SD) =|  user [t = - =
Total Available Detention Depth (Heora) =|  user [t - = = =
Depth of Trickle Channel (Hr) =|  user |t - = - =
Slope of Trickle Channel (Src) =|  user |ft/ft - = - =
Slopes of Main Basin Sides (Smain) =|  user  [H:V - = - =
Basin Length-to-Width Ratio (Ruw) =|  user - - - =
Initial Surcharge Area (Asy) =|  user |ft? - = - =
surcharge Volume Length (Lisy) =|  user |t - = = =
Surcharge Volume Width (Wisy) =|  user [t - = = =
Depth of Basin Floor (Hrioor) =|  user  |ft - = = =
Length of Basin Floor (Lro0r) user |t = = = =
Width of Basin Floor (Wrioor) =|  user |ft - = = =
Area of Basin Floor (Arioor) =|  user [it? - = = =
Volume of Basin Floor (Vrioor) =|  user  |ft® - = = =
Depth of Main Basin (Hyan) =|  user it -
Length of Main Basin (Lyan) =|  user [t = = = =
Width of Main Basin (Wyan) =|  user |t = - = =
Area of Main Basin (Avan) =|  user [it? - - = =
Volume of Main Basin (Vyan) =|  user  [it® - - = =
Calculated Total Basin Volume (Vi) =|  user acre-feet = = = =

Pond W5-MHFD-Detention_v4 03.xism, Basin 9/4/2020, 2:35 PM



DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.03 (May 2020)
Project: STERLING RANCH FILING NO. 2

Basin 1D: POND W5

Estimated Estimated
Stage (1) Voume (act) __OutetType
2one 1 oo 413 s e |
Py T 52 [revangur onee |
2one 3 (100900549 sz |wararipe G|
- Example Zone Configuration (Retention Pond) oy p— T
i & P a
Underarain Orifice Invert Depth =[___ WAt (distance below the filation media surface) Underdrain Orfice Are A i
Underdrain Orifice Diameter =| WA Jinches Underdrein Orifice Centroid WA et
User Input._Oriice Plare with on ot Eilpical Slot Weir (ypicaly used 1o arain WQCY and/or EURY i a sedimentation BF) Clculated Parameters for Plte
Invert of Lowest Orifice = 0, [t (refative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = NIA |
Depth at 0p of Zone using Orifice Plate =| 6,88 |t relaive to basin bottom at Stage = 0 1) Elptical Hall-wit WA ieet
Orifice Pate: Oifice Vertical Spacing A |nches liptial ot Centroi WA ieet
Orifice Pate: Orifice Area per Row = A Jnches Elpical Sot rea =[___ WA |

User Input: Sage nd Total Avea of Ech Orfce Row (numbered from owest 0 highest)
[ Fow 1 (require) | _row 2 ctona) | o 3 opionah | o 4 opona | o5 (otona | o & oona | o 7 oo | o & oo |
Stage of Orifice Centroid ()] o | 215 | a0 | | | | | |

oifics prea (s inches)___ 1285 | wss | a0 | [ [ [ [ |
[ s (optona | ow 10 optiona) | row 11 (optionat) | Row 12 (optonat) | Row 13 (optional) [ Row 14 optiona) | ow 15 optiona) | row 16 (optiona |

Stage of rifice Centrad (1) | | | | | | | |
Onifie Area (sg. inches) [ [ [ [ [ [ [ |

Ve r ngular) Calculated Parameters for Vertical Orifice
[one 2 Rectangua ot Seoctea |
nvert of vertal Orfce =|____ A WA |t elatve 10 basi botom t sage = 0 ) Vertca e Area
Depth a 0p of Zone usig Vertca Ofce =| A WA |t elatve 0 bas botom at sage = 0 ) Vertca O Centroi
Vertialorife Height =[___ A A Jincnes
Verica oie Wit = inhes
Ser ot OverTon el (Bropoox it P or Saped Grate and Oute Pipe OF i o o Outet ey CAlted Paraimetrs for Gverfow et
Zone 3wer | ot seleted Zone 3wer | ot eleted
Overow Wt Front Edge Height, Ho 7 At (el t basi botom atSage =0 Helght of Grate Upper Edge, H, 7 -
Overfow Wer Fron Eige Lengin = 20,00 T Overflow weir Siope Length =6 A et
Overow Wt Grte Sipe 000 A Grate Open A/ 100y Orfice Area 2 7
Horiz. Length of Weir Sides 6.00 /A feet ‘Overflow Grate Open Area w/o Debri 84, N/A 3
Overflow Grate Open Area % 70% A |%, grate open area/total area Overflow Grate Open Area w/ Debri 42, N/A |1
Debris Cogaing 9% =|___50% A
User Input Oute ipe Plte (iuiar e RestritorPate. orRectangula Orfice) Catulted Parametersfor Outet Pipe ! Fow Restrton i
Zone 3 Restrtor | ot seected_| Zone 3 Restrtor |_ ot Selected
Depth to 1vert of Oute Ppe |03 WA |t istance beow basi bt at Stge =010 Outer e Area =
Outet e Diameter = 4800 A Jincnes outetorice Centro Lo A et
Resitor Pt Height Above Pie Invert =| 41,00 inhes Hatentral gle of Restctor iate on Ppe 23 A acians
User Input: t Trapezoidal) ers for Spillway
Spituay Ivert tage 5501t (relane t0 basin bottom at tage et
Spiluay restLength 800 ee et
Spiluay End Sopes = 1000 | acres
Fresboard above Max Water Surface =| 2.0 Jreet acret

‘Fouted Hydroaraph Resulls

One-Hour Rainfall Depth (i) WA WA 119 150 175 2.00 2.25 252 314
CUHP Runolf Volume (acre-f) 3311 11843 9121 11991 14330 18240 21510 25732 34730
Inflow Hyckograph Volume (acre-1) = WA WA 0121 11901 14330 18244 21510 25732 34734
UK Predevelopment Peak Q (cfs) WA WA 16 29 51 546 856 1285 2178
PTIONAL Override Predevelopment Peak Q (c1s) WA WA
Predevelopment Unit Peak Flow, q (cfs/acre) = WA WA 0.01 002 003 031 0.49 074 125
Peak Inflow @ (f5) WA WA 1405 1865 2221 3016 3615 4312 586.0
Peak Outiow Q (cf5) 17 34 34 51 388 773 1303 2413
Ratio Peak Outflow to Predevelopment Q 12 0.1 00 11 11
Structure Controling Flow Plate Plate Plate Plate Overflow Weir 1_| Overflow Weir 1_| Overflow VWeir 1 | Overflow Weir 1 | _Spilway
Max Velocity through Grate 1.(1ps) =| WA WA WA WA 00 04 09 16 18
M Velocity through Grate 2 (1ps) WA WA WA WA WA WA WA WA WA
“Time to Drain 97% of nflow Volume (hours) 38 70 63 7 78 76 75 73 7
“Time to Drain 99% of Inflow Volume (hours) =| 40 76 67 77 84 84 83 2 8
imum Poning Depth (1) @13 688 508 677 7.35 7.76 .05 8.43 915
Area at Maximum Ponding Depth (acres) 223 7 337 373 3.96 4.1 4.1 43 450
Maimum Volume Stored (acre-f) 3320 11847 5616 1139% 13668 15319 16522 16138 21311

Pond WS-MHFD-Deteriion_va 03 xsm, Oullet Sructure: 81212021, 330 PM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.03 (May 2020)
Project: STERLING RANCH FILING NO. 2
Basin ID: POND W4 Interim

20NE 3
20NE2
— ZOMEL

] i il
ONE 1 AND 2 "omRoE. Depth Increment =
PERMANENT- Garices Optional Optional
pooL Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description () | stage( | () () () | Area(ft) | (acre) (it%) (ac-ft)
Watershed Information Top of Micropool | — 0.00 - - - 20 0.000
Selected BMP Type =|  EDB ELEV:7014 - 1.00 - - - 5983 | 0.137 3,001 0.069
Watershed Area=| 34978 |acres ELEV:7015 - 2.00 - - - 19453 | 0447 | 15710 | 0361
Watershed Length =| 9,241 |t ELEV:7016 B 3.00 B B B 31,989 | 0734 | 41440 | 0951
Watershed Length to Centroid =| 4,488 |it ELEV:7017 B 4.00 B B B 37508 | 0861 | 76180 | 1749
Watershed Slope =|  0.060 |t ELEV:7018 B 5.00 B B B 41177 | ooas | ussat | 2652
Watershed Imperviousness =|  9.40% | percent ELEV:7019 B 6.00 B B B 45017 | 1033 | 158628 | 3642
Percentage Hydrologic Soil Group A =|  40.0% _|percent ELEV:7020 7.00 B B B 48960 | 1124 | 205617 | 4720
Percentage Hydrologic Soil Group B = 60.0% | percent ELEV:7021 B 8.00 B B B 52863 | 1214 | 256528 | 5889
Percentage Hydrologic Soil Groups C/D = 0.0% _|percent ELEV:7022 B 9.00 B B B 56,926 | 1307 | 311423 | 7149
Target WQCV Drain Time =| 400 |hours ELEV:7023 B 10.00 B B B 61139 | 1404 | 370455 | 8504
Location for 1-hr Rainfall Depths = User Input ELEV:7024 B 11.00 B B B 65528 | 1504 | 433789 | 9.958
After providing required inputs above including 1-hour rainfall - 12.00 - - - 67,956 1.560 500,531 11.401
depths, click'Run CUHP' to generate runoff hydrographs using B 13.00 B B B 72155 | 1656 | 570586 | 13.009
the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides " = = =
Water Quality Capture Volume (WQCV) = 1.853 |acre-feet acre-feet = = = =
Excess Urban Runoff Volume (EURV) =|  2.795 |acre-feet acre-feet = = = =
2-yr Runoff Volume (PL = 1.19in) =|  2.080 |acre-feet 119 |inches = = = =
5-yr Runoff Volume (PL = 15in) =| 5507 |acre-feet 150 |inches = = = =
10-yr Runoff Volume (PL = 1.75in) =|  9.733 |acre-feet 175 |inches = = = =
25-yr Runoff Volume (PL = 2in) =|  19.177 |acre-feet 200 |inches = = = =
50-yr Runoff Volume (PL = 2.25in) =| 25536 |acre-feet 225 |inches = = = =
100-yr Runoff Volume (P = 2.52in) =|  35.668 |acre-feet 252 |inches = = =
500-yr Runoff Volume (P1 = 3.141n) =|  52.705 |acre-feet inches = = = =
Approximate 2-yr Detention Volume =| 1737 |acre-feet = = = =
Approximate 5-yr Detention Volume =|  2.626 _|acre-feet = = = =
Approximate 10-yr Detention Volume =|  4.967 |acre-feet = = = =
Approximate 25-yr Detention Volume =|  6.953 |acre-feet = = = =
Approximate 50-yr Detention Volume =|  7.709 |acre-feet = = = =
Approximate 100-yr Detention Volume =| 10691 |acre-feet = = = =

Define Zones and Basin Geometry - - - -

Zone 1 Volume (WQCV) =|  1.853 |acre-feet - = = =
Zone 2 Volume (EURV - Zone 1) =|  0.942 |acre-feet - = = =

Zone 3 Volume (100-year - Zones 1 & 2) =|  7.896 |acre-feet - = = =
Total Detention Basin Volume =|  10.691 acre-feet - = = =

Initial Surcharge Volume (ISV) =|  user |it® - = = =

Initial Surcharge Depth (ISD) =|  user _[it = = =

Total Available Detention Depth (Hiowa)) =|  user |it - = = =
Depth of Trickle Channel (Hr) =|  user  |ft - = = =

Slope of Trickle Channel (Src) =|  user  |fu/ft - = = =

Slopes of Main Basin Sides (Smain) =|  user  [H:v - = = =
Basin Length-to-Width Ratio (Ruw) =|  user - = = =
Initial Surcharge Area (Aisy) =|  user  |ft? - = = =

Surcharge Volume Length (Lisy) =|  user |ft - = = =
Surcharge Volume Width (Wisy) =|  user |ft - = = =

Depth of Basin Floor (Hroor) =|  user  |ft - = = =

Length of Basin Floor (LrLoor user it - = = =

Width of Basin Floor (Wrioo) =|  user |ft - = = =

Area of Basin Floor (Arioor) =|  user [it? - = = =

Volume of Basin Floor (Vrioor) =|  user  |ft® - - = =

Depth of Main Basin (Huan) =|  user |t - = =

Length of Main Basin (Lyan) =|  user [ft - - = =

Width of Main Basin (Wya) =|  user  |ft - - = =

Area of Main Basin (Ayan) =|  user [it? - - = =

Volume of Main Basin (Vyaw) =|  user |it® - - = =
Calculated Total Basin Volume (Viow) =|  user |acre-feet - - = =

Pond W4 Interim-MHFD-Detention_v4 03.xism, Basin 8/17/2021, 11:44 AM



DETENTION BASIN OUTLET STRUCTURE DESIGN

Project: STERLING RANCH

MHFD-Detention, Version 4.03 (May 2020)
FILING NO. 2

Basin ID: POND W4 Interim

( z°;§§.,gz i Estimated Estimated
"mm:[ n Stage (ft) Volume (ac-ft) Outlet Type
voue) cuny | waot ~ Zone 1 (WQCV) 4.12 1.853 Orifice Plate
S L‘:T:li‘é“ Zone 2 (EURV) 5.15 0.942 Orifice Plate
:an:nusm Exa;:l;llc:szone Configuration (Retention Pond) Zone 3 (100-year) 11.49 7.896 Weir&Pipe (Restrict)
Total (all zones) 10.691

User Input: Orifice at Underdrain Outlet icall

Underdrain Orifice Invert Depth =

used to drain WQCV in a Filtration BMP)

ft (distance below the filtration media surface)

Underdrain Orifice Diameter =

inches

Underdrain Orifice Area
Underdrain Orifice Centroid =

Calculated Parameters for Underdrain

ft*
feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot

eir icall
ft (relative to basin bottom at Stage = 0 ft)

ft (relative to basin bottom at Stage = 0 ft)

inches

Invert of Lowest Orifice = 0.00

Depth at top of Zone using Orifice Plate = 3.46
Orifice Plate: Orifice Vertical Spacing = 13.80
Orifice Plate: Orifice Area per Row = 5.54

sqg. inches (use rectangular openings)

User Input: Stage and Total Area of Each Orifice Row (numbered fr

Row 1 (required)

om lowest to highest)

used to drain WQCV and/or EURV in a sedimentation BMP
WQ Orifice Area per Row =

Elliptical Half-Width =
Elliptical Slot Centroid =
Elliptical Slot Area =

Calculated Parameters for Plate

3.847E-02

N/A

N/A

N/A

ft*
feet
feet
it

Row 2 (optional) Row 3 (optional) Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00

1.15 2.31

Orifice Area (sq. inches) 5.54

5.54 5.54

Row 9 (optional)

Row 10 (optional) [ Row 11 (optional) | Row 12 (optional)

Row 13 (optional)

Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input: Vertical Orifice (Circular or Rectangular)
Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft)
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft)
Vertical Orifice Diameter = N/A N/A inches

Vertical Orifice Area =

Vertical Orifice Centroid =

Calculated Parameters for Vertical Orifice

Not Selected

Not Selected

N/A

N/A ft?

N/A

N/A feet

User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and

QOutlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe)

Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 4.20 N/A ft (relative to basin bottom at Stage = 0 ft)
Overflow Weir Front Edge Length = 20.00 N/A feet
Overflow Weir Grate Slope = 4.00 N/A H:V
Horiz. Length of Weir Sides = 10.00 N/A feet
Overflow Grate Open Area % = 70% N/A %, grate open area/total area
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate

Zone 3 Restrictor

(Circular Orifice, Restrictor Plate, or Rectangular Orifice)

Not Selected

Depth to Invert of Outlet Pipe = 3.45 N/A ft (distance below basin bottom at Stage = 0 ft)
Outlet Pipe Diameter = 54.00 N/A inches
Restrictor Plate Height Above Pipe Invert = 45.00 inches
User Input: Emergency Spillway (Rectangular or Trapezoidal
Spillway Invert Stage= 9.15 ft (relative to basin bottom at Stage = 0 ft)

Spillway Crest Length = 74.00 feet
Spillway End Slopes = 4.00 H:v
Freeboard above Max Water Surface = 1.00 feet

Height of Grate Upper Edge, H, =
Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

Calculated Parameter:

Outlet Orifice Area =

Outlet Orifice Centroid =
Half-Central Angle of Restrictor Plate on Pipe =

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected
6.70 N/A feet
10.31 N/A feet
10.19 N/A
144.31 N/A s
72.15 N/A ft*

for Qutlet Pipe w/
Zone 3 Restrictor

Flow Restriction Plate

Not Selected

14.16 N/A ft?
2.03 N/A feet
2.30 N/A radians

Calculated Parameters for Spillway

1.15

11.30

1.52

10.41

feet
feet
acres
acre-ft

Routed Hydrograph Results

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

Design Storm Return Period =| WQcv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) =| N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14
CUHP Runoff Volume (acre-ft) =| 1.853 2.795 2.080 5.597 9.733 19.177 25.536 35.668 52.705
Inflow Hydrograph Volume (acre-ft) = N/A N/A 2.080 5.597 9.733 19.177 25.536 35.668 52.705
CUHP Predevelopment Peak Q (cfs) =| N/A N/A 3.7 30.3 64.3 150.1 202.8 279.5 414.6
OPTIONAL Override Predevelopment Peak Q (cfs) =| N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) =| N/A N/A 0.01 0.09 0.18 0.43 0.58 0.80 1.19
Peak Inflow Q (cfs) =| N/A N/A 17.8 48.6 83.8 170.9 224.0 298.7 434.1
Peak Outflow Q (cfs) =| 0.9 30.1 0.9 27.4 61.4 151.2 197.1 221.6 416.3
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 0.9 1.0 1.0 1.0 0.8 1.0
Structure Controlling Flow = Plate Overflow Weir 1 Plate Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Outlet Plate 1 Outlet Plate 1 Spillway |
Max Velocity through Grate 1 (fps) = N/A 0.25 N/A 0.2 0.4 1.0 1.4 15 1.6
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) =| 37 38 41 38 34 26 23 18 10
Time to Drain 99% of Inflow Volume (hours) = 40 42 44 43 41 37 35 32 28
Maximum Ponding Depth (ft) = 4.13 5.15 4.11 4.99 5.51 6.43 6.94 9.14 10.02
Area at Maximum Ponding Depth (acres) = 0.87 0.96 0.87 0.94 0.99 1.07 1.12 1.32 1.40
Maximum Volume Stored (acre-ft) =| 1.862 2.795 1.844 2.643 3.146 4.094 4.642 7.320 8.519

Pond W4 Interim-MHFD-Detention_v4 03.xIsm, Outlet Structure
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