Sizing of Sand Mounds
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Key Components of a Mound
System 1

= Pre-treatment System

= e.g. septic tank, AWTS, alternative secondary
treatment device

= do not chlorinate effluent if using mounds
= Dosing Chamber

= timed (preferable) or demand-dosed, for
pressurised dosing of the mound

= Filter media
= with specific grain size and other criteria
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Key Components of a Mound

System 2
= Distribution Bed

= pressure distribution network within gravel
bed to ensure even distribution across filter
media

* Inspection Ports

= to assess water levels in mound and assist
with troubleshooting

» Landscaping
= to provide a protective cover and assist water
and nutrient uptake
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Site Suitability and Positioning

= Position parallel to contours, prefer long and
narrow

= Minimise ground slopes (<15%)

= Select well drained position, avoid flooding

= Divert stormwater

= Maximise exposure to sun and wind

= Optimise soil depth and absorptive properties
= Avoid trees, rocks, compacted areas

= Maintain total length < 25-30m, or split into
separate zones

= Observe appropriate buffers from sensitive
receptors
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Generic Layout
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Landscaping

= Whole surface vegetated with turf (preferable)
(align diagonally) or mulched

Select plants with high moisture and nutrient
uptake — turf is ideal

= Avoid deep rooting plants on the mound

Landscaped buffer around mound to enhance
moisture uptake and to protect the mound

= Water as necessary during establishment and

operation
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Concept Landscaping Design

h

Not to Scale
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Mound Materials

= Sand (filter media)

= refer previous sessions for specification
= Aggregate (distribution bed)

= clean, washed, non-weathering, 20-40mm
= Topsoil

= organic rich, garden quality, free of coarse

material
= light to medium-textured (sandy loam to

loam)
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Design Principles

Understanding the likely direction and rate of
flow of water out of the base of the mound is
critical

Absorptive capacity of soil must match or
exceed the expected loading rates
Comprehensive sizing guidance provided in
Converse & Tyler (2000) — Wisconsin Mound
Soil Absorption System: Siting, Design and
Construction Manual

Mounds are sized according to a combination of
hydraulic and geometric calculations
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Soil Water movement

Source: Converse & Tyler (2000)
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Design Variables 1

Wastewater load (W) — L/day

= from AS/NZS 1547:2012 (or other relevant Guideline)
Effluent quality (Q) — primary or secondary
Ground slope (NS) — as %
Soil depth to limiting layer (SD) —in m

= e.g. rock, hardpan, watertable
Sand loading rate (SLR) — mm/day

= at gravel/sand interface

= affected by effluent quality

= 35mm/d (primary) to 50mm/d (secondary) acceptable
range (AS/NZS 1547:2012 <40mm/d)
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Design Variables 2

= Basal Loading Rate (BLR) — mm/day
= at sand/ natural soil interface
= from Table N1 in AS/NZS 1547:2012
= select for the limiting soil layer
= <8 (clay) to 32 (sand) mm/day

» Linear Loading Rate (LLR) — L/m/day
= effluent application rate parallel to slope

= based on the nature of water movement away from
the mound, i.e. mainly vertical, horizontal, or both

= affected by the slope and soils
= range 30 (50 AS/NZS 1547:2012) to 125 L/m/day
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Design BLRs

Design Basal Loading Rates (BLRs) !
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See enlarged table at end of notes
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Design LLRs

Dosign Linear Loading Rates (LLRs) (Limiday) (1

See enlarged table at end of notes
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Standard Mound Drawings

Wiscansin Mound on Fat or Genty Siping Ste

Hound on Siping Ste

Pian view Plan view

See enlarged figures at end of notes
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Standard Dimensions

= Mound batter slope (BS) — 1(v):3(h)

= Minimum separation distance between absorption
bed and limiting layer (MSD) — 0.5m (s) to 1.0m (p)

= Absorption bed thickness (F) — 0.3m min.

= Absorption bed length (B) — 20m max.

= Absorption bed width (A) — 3.0m max.

= Topsoil cover thickness (C) — 0.1m min.

= Soil cover at sides of absorption bed — 0.15m min.

= Soil cover at centre of absorption bed — 0.3m min.

= Sand fill depth (D,) — 0.4m (s) to 0.6m (p) min.
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Upslope and Downslope
Correction Factors for Geometric
Upslope and Downslope Correction Factors
Slope Upslope Correction  Downslope Correction|

(%) Factor (UCF) Factor (DCF)
0 1.00 1.00
1 0.97 1.03
2 0.94 1.06
3 0.92 1.10
4 0.89 1.14
5 0.88 1.18
6 0.85 1.22
7 0.83 1.27
8 0.80 132
9 0.79 1.38
10 0.77 1.44
12 0.73 1.57
13 072 164
14 0.71 1.72
15 0.69 1.82
16 0.68 1.92
17 0.66 2.04
19 0.64 233

0.62 2.50

2
See enlarged table at end of nme%en(re for Environmental Training

Sizing Calculations 1

= Absorption Bed Width (A)
A=LLR/SLR
- can also be nominated, must check LLR
= Absorption Bed Length (B)
B=W/LLR
= Absorption Bed Area (A,)
A,=AxB
- if A nominated check A, 2 W / SLR

Centre for Environmental Training




Sizing Calculations 2

= Sand Fill Depths (D, D, D)
for primary effluent:
Du = 1.0- SD (0.6 min.)
for secondary effluent:
Du = 0.5- SD (0.4 min.)
from geometry...
Dd =Du + A x (NS/100)
Dc = (Du + Dd) /2
= Basal Area (A,) — area available for absorption
at sand/soil interface
A,=W/BLR
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Sizing Calculations 3

= Basal Widths (I and J) — hydraulically

for flat sites:
basal width =1+A+J=LLR/BLR
and, | =J
therefore, | (= J) = [(LLR/BLR) —A]/ 2

for sloping sites:
basal width =J +A =LLR/BLR
therefore, J = (LLR/BLR) — A
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Sizing Calculations 4

= Basal Widths (I and J) — geometrically
J=(Dd +F + G) x BS x DCF
I=(Du+F + G) xBS x UCF

Note - the downslope and upslope correction
factors (DCF and UCF) are selected from the
Table
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Sizing Calculations 5

+ Select basal width dimensions | and J
according to the larger of the hydraulic and
geometric calculations

= Endslope Mound Length (K)
K=(Dc+F +G) xBS
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Sizing Calculations 6

Overall Dimensions:

= Mound Length (L) =B + (2 x K)
= Mound Width (W)=A+1+J

* Mound Height (H)=D_+F +P

= Note - If sizing mounds, often it is a good
idea to design a spreadsheet to perform
all the necessary calculations
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Sizing Spreadsheet
[Sand Mour

ind Sizing Sheet - Sample

See enlarged figure at end of notes
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