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SAND MOUND DESIGN FOR:
LOT 88 HOMEWOOD CROSSING

DATE: 02/27112

ESE PN: 1214

SAND MOUND DESIGN
Based on Design and Construction Manual for Sand Mound Systems, MDE June 2003, referred to
herein as "the Manual".
1. Sand Mound Dimensions

Site Data

Slope @ cross section sand mound = 5.9% use 6%

Depth to high water table or rock (Z) > 48"

Number of bedrooms = 5

Design flow based on 5 bedrooms = 750 gpd

Absorption Bed Area

Absorption bed area is determined by dividing the design flow by the design infiltration rate of the
approved sand fill.

The sand fill being used in this design is USDA Soil Texture Sand, Sandy Loam which has an
infiltration rate of 1.2 gpd/fe

Bed Area (BA) = 750 gpd = 625 sq ft
1.2 gpd/sq ft

Absorption Bed Length

Compute side slope setback
Sideslope setback (K) = [ (D~ 28 in.] x 3

2
= 127.56 in = 11 ft

where:
Z (depth to high water table or bedrock) > 48"
D (Upslope sand fill depth) = 48 in. - Z in. = 0 in (Min. sand fill depth of 12 inches must be
maintained regardless of water table or bedrock depth.) = 12.0 in

E (Downslope sand fill depth )= [A (bed width) x %slope] + Din = (7 ftx 12 in/ft x 0.06) +
12 in = 17.0 in

Compute Bed Length = 130.4 ft - 11 ft - 11 ft) = 108 ft use 105 ft

Absorption Bed Width

Bed width should not be greater than 12 feet. A width of 9 feet or less is preferred. Bed width is
determined by the formula:

Bed width (A)= absorption bed (sq ft)=
bed length (ft)

625 sg ft = 5.95 ft
105 ft

use 6 ft
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Absorption Bed Depth

The absorption bed consists of six inches of Yo to 2 inch-diameter clean aggregate below the distribution
pipes, the distribution pipes and two inches of aggregate over the distribution pipes. A slight variation
of the depth of aggregate above and around distribution pipes allows a standard bed depth of 10 inches
to be used.

Cap and Topsoil

Topsoil cover is to be 6 in over entire mound

Cap is to be 12 in at center of mound and 6 in over bed edges

H (cap + topsoil at center of mound) = 12 in + 6 in = 18 in

G (cap + topsoil at edges of mound) = 6 in + 6 in = 12 in

Upslope and Downslope Setbacks

Upslope Setback
J (Upslope setback) = [D (Upslope sand fill depth) + 22 in] x 3 x Upslope correction factor from Table 3.2
"Design and Construction Manual for Sand Mound Systems"

J = (12 in + 22 in) x 3 x 0.86 = 87.72 in or7.3ft

Downslope Setback
I (Downslope setback) = [ (Down lope sand fill depth) + 22 in] x 3 x Downslope correction factor from
Table 3.2 "Design and Construction Manual for Sand Mound Systems"

1= (17 in + 22 in) x 3 x 1.22 = 142.74 in or 11.9 ft

Total Mound Width
L (Mound width) = 6 ft + 7.3 ft + 11.9 ft = 25.2 ft
Lot is existing lot of record sand mound made as wide as possible due to soil conditions see plan.
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2. Laterals Manifold and Force Main

Length of Lateral

A center feed network has been chosen based on the length of the absorption bed being greater
than 41 ft as recommended in "the Manual". A 1/4 inch perforation size is being used along with an
effluent filter and a 3.0-foot discharge head. With the 1/4 inch diameter perforation and 1.5" diameter
lateral, a 3.75-foot perforation spacing is being used for first trial based on Figure 4.4 - "Perforation
Spacing as a Function of Perforation Diameter, Lateral Diameter and Lateral Length".

Center Feed Lateral Length = Y2 Bed Length- Y2 Perforation Spacing = 105/2 ft - 3.75/2 ft = 50.63 ft

Number of Perforations per Lateral

Center Feed = Y2 Bed Length divided by spacing between perforations
= (0.5 x 105 ft)/3.75 ft = 14.00

Spacing Between Perforations

Since the number of perforations came out even the 3.75 foot spacing will be held.

Spacing and Number of Laterals

According to "the Manual", Laterals should be spaced two to four feet apart so that effluent is applied
uniformly to the absorption area.

The design calls for two lateral rows. The distance between the lateral rows equals the width of the
absorption bed divided by the number of laterals:

6 feet = 3.0 ft = distance between laterals
2 laterals

Diameter of Manifold and Force Main

A three-inch dia.force main and manifold is being used based on the velocity, and as recommended
by "the Manual"
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3. Pumping System

Site Data

Total length of laterals =

JOd S~
2-0S1nr

Number of perforations =

Design flow = 750 gpd

Length of force main and manifold = 116.5 ft

Elevation of pump off float = 357.70

Elevation of manifold = 365.27

Dose

The minimum dose is the greater of:

1/6 the design flow = 1/6 x 750 gallons = 125 gallons

The volume of the force main and manifold+ (5 x volume of the laterals) = 44.74 gallons +(5 x 21.6 gallons)
= 152.74 gallons
Volume of force main = 116.5 ft x 38.4 gallons/1 00 ft = !l4.74 gallons

Where:
Length of the force main and manifold = 116.5 ft
Volume of storage in the force main = 38.4 gallons/1 00 ft

Volume of laterals = 203.8 ft x 10.6 gallons/100 ft = 216 gallons
Where:
The length of the laterals = 203.8 ft
Volume of storage in the force main = 10.6 gallons/100 ft

152.74 gallons is greater than 125 gallons, so use 153 gallons as the minimum dose.

Pumping Chamber

The pump chamber must have the capacity to accommodate a pump positioned on a six-inch riser,
one dose volume, and one day's design flow storage capacity above the high water alarm.

One Day Storage Capacity = 750 gallons
One Dose = 153 gallons
Total storage above high water alarm = 903 gallons
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Pump sizing

Flow Rate
The discharge rate per perforation x the number of perforations = flow rate

Where:
The discharge rate per perforation = 1,28 gpm for 1/4 perforations with 3 feet
of head, and
The number of perforations = 4 laterals x 14 perforations per lateral = 56 perforations

Flow = 56 x 1.28 gpm = 72 gpm

Design Head
The design head = static head (feet) + friction head (feet) + 3 ft. of head at distal end of laterals

1 Static head = The elevation of the manifold - the elevation of the pump off float switch.
= 365.27 - 357.70 = 7.6 ft

2 Friction head = The head loss due to friction in the pipe between the pumping
chamber and the laterals including fittings.

Length of force main and manifold = 116.5 ft
Additional length for fittings =;1'9 ft /''1

3.A-90 degree elbows @ 10' = 32', 1-unoin @ 3' = 3' , 1-45 degree elbow @ 6',
sJ~90 degree side tees @15'. = 79.00 ft

Calculate friction loss for 195.5 feet (116.5 + 79) of three-inch dia. pipe at 72 gpm.

Look up friction loss per 100 feet of 3 in dia pipe and 72 gpm in Table 4.4 of
"the Manual" = 1.14 feet per 100-foot length = 1.14 ft x (195.5 ft/100 ft) = 2.2 ft

3 System head = 1.3 x distal head (ft) per "Pressure Distribution Network Design"
Converse (2000)

=1.3x3.0 =3.9ft

Design Head = 7.6 feet (static) + 2.2 feet (friction) + 3.9 feet (system) = 13.7ft

A pump is needed that can deliver 72 gpm against 13.7 feet of head.

I -, rJ),tJ



SAND MOUND DESIGN FOR:
LOT 88 HOMEWOOD CROSSING

DATE: 02/27112

ESE PN: 1214

System Curve
Choose 5-flow rates, two above and two below the design discharge rate.

Flow Orifice Static Friction Network Total
Rate Flow Head Head Head Head
gpm gpm feet feet feet feet
50 0.89 7.6 1.1 1.9 10.6
60 1.07 7.6 1.6 2.7 11.9
72 1.29 7.6 2.2 4.0 13.8
80 1.43 7.6 2.7 4.9 15:2
90 1.61 7.6 3.4 6.2 17.2

Orifice Flow: Calculate orifice flow by dividing flow rate by the number of perforations

Network Head: Network head is calculated by the equation: H = 1.3 (Q/(1179cf))2
where Q = orifice flow rate in gpm

and d= the orifice diameter in inches
for orifice diameter = 1/4" the equation is: H = 1.3 (Q/0.7369)2
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