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On:Site \Wastewater Systems

60 millien; people in the: US,use: on:site
Wastewater: systens (OWS)

s AlS@ referred to as; septic systems
33%0 of new hemes, use OWSS

75%0 o new hemes' inl Georgla i 2007
Lised OWSs

OWSS are: ofiten cited as; potentiali SeUrces
off N, P, andi bacterna in TVMDL watersheds
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OWS

Absorption
Field

Septic tark with drainfield. Perforated pipe inthe drainfizld allows the soil to absorb treated effluent.




Draintield Trench

Soil surface

Drain line
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Average thickness = 0.5 cm
Average saturated hydraulic conductivity = 0.23
cm/day.




Long I'erm Acceptance Rates
(LTAR)

Siegrist. 2007

s LTARNS “long term acceptance rate” of wastewater by,
Soll

a State regulators use this rate: to determine suitanie
sites and required trenchilength

m Vares widely among states & often’ based: en
empircal’ evidence

x Needimore rational and Uniferm approachl te estinate
LTAR

a Use computer models to aide design



Numerical Model

HYDRUS
m Simunek et al. , 2006

Simulates water and
splute flow i 2 andl 3
dIMENSIoNS

" HYDRUS

(2D/3D)

LE LT )

Z
=0
=it
-

Software Package lor Simulating
the Two- and Three-Dimensional Movement
of Water, Heat, and Multiple Solutes
in Variably-Saturated Media




Ohjectives

Pevelop method for estimatingl LTAR
9aSed en seland Biomat hyaiaulic
PrOPErES

Use HYDRUS 1o estimate steady trench
poettem flew: Unader 5-cm pending fer 12
soll textural classes

Develop a spreadsheet methoad te
estimate LTAR based en HYDRUS results




LTAR Spreadsheet Example

Leamy: sand
KSat: = 80! cm/day
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Spreadsheet for calculating hottom flux using modified Bouma equation 2-Jul-08
User input values
Soil Thetar Thetas Alpha n  Ks{cm/d) hO{cm} Kbs (cm/d) Zb {cm) m
g 0.230 0507 #Dhvl

Choose the trial value of tension from the cross-over point on curves and adjust to make the residual zero
If the residual is negative you need to decrease the trial value, if it's positive you need to increase the trial value

Trial Value
] a0

Residual 45 1
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Flux = 2453 crdday
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Safety factor
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Soil textural classes and van Genuchten (1980} parameters from Rosetta Lite

Textural Class Theta-r Thetas Alpha n Ks {cm/d)
Sand 00530 03747 00353 31793 B42.93
Loarny sand 00435 03304  0.0347 1.?455! 105.12
Silt 0.0501 04837 0006 1G67EH 43.74
Sandy loam 00337  038¥0 00257 14484 38.25
Silt loam 00645 04337  0.0051 16626 18.26
Clay 00932 04538 00150 12529 14.75
Sandy clay loam 00832 03837  0.0211 1.3208 13.19
Loarn 00602 039 0011 1.4737 12.04
Sandy clay 01169 03854 00334 12067 11.35
Silty clay loam 0.0801 04820 00024 15202 11.11
Silty clay 01108 04808 00162 13207 961
Clay loarm 00792 04418 00158 14145 8.18

31
M 4 » wP Calculator b, Soil textural classes f Locked worksheet [/ 1<

Ready Sum==z,2202
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Spreadsheet for calculating hottom flux using modified Bouma equation 2-Jul-08
User input values

Soil Theta-r Thetas Alpha n  Ks{cm/d) h0{cm) Kbs (cm/d) Zb {cm) m

Loamy sand 0.0455 0.3904  0.0347 1.?455! g 0.230 0.50 0.4275

31

Choose the trial value of tension from the cross-over point on curves and adjust to make the residual zero
If the residual is negative you need to decrease the trial value, if it's positive you need to increase the trial value

Trial Value
] a0

Residual 45 1
-2 53 40 -
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Safety factor
0.5
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Spreadsheet for calculating hottom flux using modified Bouma equation 2-Jul-08
User input values

Soil Thetar Thetas Alpha n__ Ks{cm/d} h0 {cm} Khbs (cm/d) Zb {cm) m
Loamy sand 0.04585 0.3904 0.0347 1.7 466 g80.001 g 0.230 0.50 0.4275
Choose the trial value of tension from the cross-over point on curves and adjust to make the residual zero

If the residual is negative you need to decrease the trial value, if it's positive you need to increase the trial value

Trial Value
] a0

Residual 45 1
777 40 -

Flux = 2453 crdday
0.2 gp e

Safety factor
0.5

Flux {cm d")
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Spreadsheet for calculating hottom flux using modified Bouma equation 2-Jul-08
User input values

Soil Thetar Thetas Alpha n  Ks{cm/d) hO{cm} Kbs (cm/d) Zb {cm) m
Loamy sand 0.0485 0.3904  0.0347 1.7 466 50.00 g 0.230 0.50 0.4275

Choose the trial value of tension from the cross-over point on curves and adjust to make the residual zero
If the residual is negative you need to decrease the trial value, if it's positive you need to increase the trial value

Trial Value
21.55 a0
|
Residual 1 45 1
0.o0 40 -

Flux = 8.46 crdday
207 gp e

Safety factor
0.5

Flux {cm d")

LTAR = 1.04  gpd/fe2
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Soll textural class K.
cim/day

Sanad 642.98
Leamy: sand 105.12
Silt 43,74
Sandy leam 38.25
Silt loam 18.26
Clay, 14.75
Sandy clay loam 13.19
foam 12.04
Sandy: clay 11.35
Silty: clay leam 11.11
Silty’ clay 0.61
Clay leam 8.18

From Rosetta database in HYDRUS



Soil texture

Sanad

Leamy: sand
St

Sandy leam
Silt loam

Clay,
Sandy:clay leam
foam

Sandy: clay
Silty: clay leam
Silty: clay

Clay loam

Deep Water Table

Bottenm flew
cm/day % of A,
8L74 1
7.53 7
10.43 24
6.06 16
0,66 53
4.00 2
4. 07 31
5.68 47
2.92 26
6.34 57
3.76 39
4.04 49



Safety factor = 50% LTAR Class
Soll textural class gpd/it?

Sand 4.36 1.07 I
Silt 4.28 1.05 I
Silt leam 3.77 0.92 I
Leamy. sand 3.73 0.91 I
Sandy leam 3.00 0.74 1l
Silty: clay: leam 2.83 0.69 1l
Leam 2.66 0)6)¢) [
Sandy: clay loam 2.03 0)5510) I
Clay leam 1,99 0.49 I
Clay 1,99 0.49 I
Silty: clay 1.87 0.46 1
Sandy: clay 1.46 0.36 IV



Conclusions

Spreadsheet
m Previdesia more scientific basis for estimating EITAR

2 Provides a metnod for Converting measured: A to
LTAR

x Prevides a method el estimating redtictions
DEr chamber systenms; havernigher Biemat AL?2
I S@) USe spreadsheet tor determing reduction

Georgia plans 1o adept Use of spreadsheet

Better estimates off LTAR Wil hepefully leadl to
less OWS fallures and watershed contamination




WERE Project

Etnded by \Water Envirenmental
Eelindation

Development: ofi Quantitative Feols e
Determine the Expected Perfiermance of
Unit Precesses in \Wastewater Soll
reatment: Units

Colerade; Scheol off Mines,, University: of
Rhieae Island, and UGA




WERE Project

Use complex 2D numercal models te
simulate N, P; and bacterna/vikus, transport
assimilatien: inf OWSS

Develop: simple spreadsheet tools for
decision making hased on model resulis

Preject enas 3 [Dec 2009




HYDRUS Viodel Space
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Sand

15,000 heurs of Simulatien
4 dOSes) per day

IRpUt concentrations

x Ammoenium: = 60rma/L

= Nitrate: = 0rmg/L

s Readily’ biedegradanie o.m. = 160 mg/L
s Slewly hiodegiradanle e.m. = 120 mg/L
= Inert o.m. = 20 mg/L



and: Water Content

h[cm]
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h[cm]
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and: Ammonium
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1 8[microg/cm”"3]

=2 JIIREanoom

56.080
50.982
45.883
40.785
35.687
30.589
25.491
20.393
15.294
10.196

5.098

0.000
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0.000
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and: Nitrate
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1 8[microg/cm”"3]

=2 JIIREanoom

56.080
50.982
45.883
40.785
35.687
30.589
25.491
20.393
15.294
10.196

5.098

0.000
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Sand: N, Gas
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L 11[microg/cm"3]
91.943
83.585
75.226
66.868
58.509
50.151
41.792
33.434
25.075
16.717

8.358

0.000

91.943
0.000
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UGA Eield Expernment

Poster: Ken Bradshaw, Develepment of a field-scale protecol te measure
LTAR of mature wastewater drainfields: Preliminany results



