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Design Procedure Form: Sand Filter (SF)

UD-BMP (Version 3.07, March 2018) Sheet 1 of 2
Designer: Hans Brucker
Company: Pinnacle Design
Date: October 25, 2025
Project: 7051 County Road 335
Location: New Castle, Colorado
1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, |, l,= 100.0 %
(100% if all paved and roofed areas upstream of sand filter)
B) Tributary Area's Imperviousness Ratio (i = 1,/100) i= 1.000
C) Water Quality Capture Volume (WQCV) Based on 12-hour Drain Time waQcv = watershed inches
WQCV=0.8* (0.91* *- 119 * i+ 0.78 * i)
D) Contributing Watershed Area (including sand filter area) Area=| 40,167 sq ft
E) Water Quality Capture Volume (WQCV) Design Volume Vwacy =|:|cu ft
Vwacy = WQCV /12 * Area
F) For Watersheds Outside of the Denver Region, Depth of ds = 0.30 in
Average Runoff Producing Storm
G) For Watersheds Outside of the Denver Region, Vwacy oTHER = 934 cu ft
Water Quality Capture Volume (WQCV) Design Volume
H) User Input of Water Quality Capture Volume (WQCV) Design Volume Vwacv User =|:|cu ft
(Only if a different WQCV Design Volume is desired)
2. Basin Geometry
A) WQCV Depth Dwacv=[___30 it
B) Sand Filter Side Slopes (Horizontal distance per unit vertical, z =ft /ft
4:1 or flatter preferred). Use "0" if sand filter has vertical walls.
C) Minimum Filter Area (Flat Surface Area) Avin = 502 sq ft
D) Actual Filter Area Anctual =|:|sq ft
E) Volume Provided Vy =|:|cu ft
r Choose One
3. Filter Material I @ 18" CDOT Class B or C Filter Material
! O Other (Explain):
4. Underdrain System
r~ Choose One
) ) | O ves
A) Are underdrains provided? | _
| @ No
B) Underdrain system orifice diameter for 12 hour drain time !
i) Distance From Lowest Elevation of the Storage y= ft
Volume to the Center of the Orifice
i) Volume to Drain in 12 Hours Vol = N/A cu ft
iii) Orifice Diameter, 3/8" Minimum Do = N/A in
Large Sand Filter, SF 10/25/20%, 1:47 PM




Design Procedure Form: Sand Filter (SF)

Sheet 2 of 2
Designer: Hans Brucker
Company: Pinnacle Design
Date: October 25, 2025
Project: 7051 County Road 335
Location: New Castle, Colorado

— Ch o]
5. Impermeable Geomembrane Liner and Geotextile Separator Fabric oose Dne

Qv @nNo

A) Is an impermeable liner provided due to proximity
of structures or groundwater contamination?

6. Inlet / Outlet Works

A) Describe the type of energy dissipation at inlet points and means of 100% detention will be provided so there won't be any excess flows.
conveying flows in excess of the WQCYV through the outlet

Notes:

Large Sand Filter, SF 10/25/20%,51217 PM




Design Procedure Form: Sand Filter (SF)

UD-BMP (Version 3.07, March 2018)

Designer: Hans Brucker
Company: Pinnacle Design

Date: October 25, 2025
Project: 7051 County Road 335
Location: New Castle, Colorado

Sheet 1 of 2

1.

Basin Storage Volume

A) Effective Imperviousness of Tributary Area, |,
(100% if all paved and roofed areas upstream of sand filter)

B) Tributary Area's Imperviousness Ratio (i = 1,/100)

C) Water Quality Capture Volume (WQCV) Based on 12-hour Drain Time
WQCV= 0.8 * (0.91* *- 1.19 * i+ 0.78 * i)

D) Contributing Watershed Area (including sand filter area)

E) Water Quality Capture Volume (WQCV) Design Volume
Vwacy = WQCV /12 * Area

F) For Watersheds Outside of the Denver Region, Depth of
Average Runoff Producing Storm

G) For Watersheds Outside of the Denver Region,
Water Quality Capture Volume (WQCV) Design Volume

H) User Input of Water Quality Capture Volume (WQCV) Design Volume
(Only if a different WQCV Design Volume is desired)

l,= 100.0 %

i= 1.000

waQcv = watershed inches

Area = 5,729 sq ft
Vioor = Jeutt

ds = 0.30 in

Vwacy otHER = 133 cu ft

Viaovuser = Joutt

N

. Basin Geometry

A) WQCV Depth

B) Sand Filter Side Slopes (Horizontal distance per unit vertical,
4:1 or flatter preferred). Use "0" if sand filter has vertical walls.

C) Minimum Filter Area (Flat Surface Area)
D) Actual Filter Area

E) Volume Provided

Dueey =30 T
2= om0 Tt

Aun=[__ 72 sqft
Anctual = sq ft
A

w

. Filter Material

Choose One

r

I @ 18" CDOT Class B or C Filter Material
|

1

O Other (Explain):

IN

. Underdrain System

A) Are underdrains provided?
B) Underdrain system orifice diameter for 12 hour drain time

i) Distance From Lowest Elevation of the Storage
Volume to the Center of the Orifice

i) Volume to Drain in 12 Hours

iii) Orifice Diameter, 3/8" Minimum

r~ Choose One

I O ves
| @ No
!
y= ft
Voly, = N/A cu ft
Do = N/A in

Small Sand Filter, SF

1 0/25/20%,51%0 PM




Design Procedure Form: Sand Filter (SF)

Sheet 2 of 2
Designer: Hans Brucker
Company: Pinnacle Design
Date: October 25, 2025
Project: 7051 County Road 335
Location: New Castle, Colorado

— Ch o]
5. Impermeable Geomembrane Liner and Geotextile Separator Fabric oose Dne

Qv @nNo

A) Is an impermeable liner provided due to proximity
of structures or groundwater contamination?

6. Inlet / Outlet Works

A) Describe the type of energy dissipation at inlet points and means of 100% detention will be provided so there won't be any excess flows.
conveying flows in excess of the WQCYV through the outlet

Notes:

Small Sand Filter, SF 10/25/20%,51:950 PM




182.25 sq. in. was the
calculated opening of the
grate.
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Text Box
182.25 sq. in. was the calculated opening of the grate.



Double Type 13 Inlet Capacity
Dept and Area in inch Units

Area Depth Q Q
sg. in. in cfs gpm
364.5 6 8.62 3862.66
two inlets

50% Clogging is 5.04 cfs x 1.5 = 7.56 cfs
So the inlet has adequate capacity.
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

4 INCH PVC PIPE FLOWING 0.08 CFS AT 2% GRADE

Saturday, Oct 25 2025

Circular Highlighted
Diameter (ft) = 0.33 Depth (ft) = 0.12
Q (cfs) = 0.080
Area (sqft) = 0.03
Invert Elev (ft) = 100.00 Velocity (ft/s) = 2.84
Slope (%) = 2.00 Wetted Perim (ft) = 043
N-Value = 0.012 Crit Depth, Yc (ft) = 0.16
Top Width (ft) = 0.32
Calculations EGL (ft) = 0.25
Compute by: Known Q
Known Q (cfs) = 0.08
Elev (ft) Section
101.00
100.75
100.50

100.25 {/\

100.00

99.75

262
Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Saturday, Oct 25 2025

15 INCH CORRUGATED HDPE FLOWING 0.72 CFS AT 8.2% GRADE

Circular Highlighted
Diameter (ft) =125 Depth (ft) = 0.18
Q (cfs) = 0.720
Area (sqft) = 0.11
Invert Elev (ft) = 100.00 Velocity (ft/s) = 6.58
Slope (%) = 8.20 Wetted Perim (ft) = 0.97
N-Value = 0.015 Crit Depth, Yc (ft) = 0.34
Top Width (ft) = 0.88
Calculations EGL (ft) = 0.85
Compute by: Known Q
Known Q (cfs) = 0.72
Elev (ft) Section
102.00
101.50
100.50
A4 /
‘\—//
100.00
99.50
0 1 2 3
263

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Saturday, Oct 25 2025

18 INCH HDPE FLOWING 5.04 CFS AT 0.5% GRADE

Circular Highlighted
Diameter (ft) = 1.50 Depth (ft) = 0.86
Q (cfs) = 5.040
Area (sqft) = 1.05
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.80
Slope (%) = 0.50 Wetted Perim (ft) = 2.58
N-Value = 0.012 Crit Depth, Yc (ft) = 0.87
Top Width (ft) = 1.48
Calculations EGL (ft) = 1.22
Compute by: Known Q
Known Q (cfs) = 5.04
Elev (ft) Section
102.00
101.50 ~—
101.00
- \
100.50 \
100.00 —
99.50
0 1 2 3
264

Reach (ft)



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Circular Culvert

Saturday, Oct 25 2025

Invert Elev Dn (ft) = 100.00 Calculations
Pipe Length (ft) = 151.74 Qmin (cfs) = 0.00
Slope (%) = 0.50 Qmax (cfs) = 5.04
Invert Elev Up (ft) = 100.76 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 18.0
Shape = Circular Highlighted
Span (in) = 18.0 Qtotal (cfs) = 0.50
No. Barrels =1 Qpipe (cfs) = 0.50
n-Value = 0.012 Qovertop (cfs) = 0.00
Culvert Type = Circular Culvert Veloc Dn (ft/s) = 0.46
Culvert Entrance = Smooth tapered inlet throat Veloc Up (ft/s) = 242
Coeff. K\M,c,Y k = 0.534,0.555,0.0196,0.9,0.2  HGL Dn (ft) = 100.88
HGL Up (ft) = 101.02

Embankment Hw Elev (ft) = 101.12
Top Elevation (ft) = 103.00 Hw/D (ft) = 0.24
Top Width (ft) = 120.00 Flow Regime = Inlet Control
Crest Width (ft) = 3.00

Elev (ft) <Name= Hw Depth (ft)

103.0 / \ 2.24

101 o I Iniet fontrol 024

______,_._.—-—'—'—'
____________-——--“”"—Hf

Circular Culvert

HGL Embank

Reach (ft}
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