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Background Georgia Comprehensive State-

wide Water Management Plan

>0ver 26% of the Metro Atlantal region:s
. . SECTION 9: WATER RETURN
homes have Onsite WasteWater: SEPLIC | MANAGEMENT PRACTICES
Syste m S Pnllc'; n- Sn nagemnnt Systnms

>Consumptive Use off Septic Systems IS
undefined in State Water Plan and ACE' s s o
- . slgnine o |:|-:anm Wl vary Wﬂ'lt
negotiations ettt ot Thri;;':; ;::.fr':fif:“m

i more impartant TJ manage in areas where th

the water is surface water, and where consurm (
that source is approaching its consumptive use assessment.

>Common perception in Georgia that

Implementation Actions
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14 of this plan may ac
T:lr return flows to
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Background

Septic Systems, inf MetrepoelitanAtlanta
|

,‘ CHEROKEE
|

m An Estimated 526,000 Systeniisumes
in 16-county area in 2005

m An Estimated 12,000 New
Systems per Year

m About 26% of Residences

m Very Rough Estimate of 2005
Septic System Water Use =
(526,000 x 75gpcd x 3 persons
x 0.75 indoor) .
~ 90 MGD __ A Legend
~ Vs to ¥» C.U. Estimates B et

Preliminary results. Subject to revision.



Urban GW Recharge and Septic Systems

Urban facters potentially decreasing grotneFWater
recharge and stream baserow

= Impervious Surfaces
m Constructed Drainage Paths
m Altered Land Cover

—_ Pt:thn n
—_ mch es

N AU"“ 'Ju

Percent of Streamflow

Baseflow of
Peachtree Creek at Atlanta (02336300)
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Urban GW Recharge and Septic Systems

Urban facters potentialliy Increasing grotne=Water:
recharge and Dasefieow.

L.eaking Water Supply: Mains
Septic System Absorption Fields
Excess Irrigation

Infiltration Ponds

Leaking Storm Sewer Systems
Reduced Evapotranspiration



Urban GW Recharge and Septic Systems

Hydrology: oif Septic System
Absorption Fields

In percolating soils with adeguate; transmissivity,
Generally not in root zone; relatively: low: Ell
Relatively levell areas

H
H
H
m Steady Flow, relative to natural recharge seurces

Perforated Inspectllon Port

Distribution
Pipe

Soil

Backfill

Barrier ~

Material
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Urban GW Recharge and Septic Systems

Hydriology: off SEptICISYStem N
Absorptlon F|e|ds south metro Atlanta _1

(Clarke and Peck, 1991) &g

640/mi®
A hypotheticall basin withi 640 g:::fms
septic systems per sguare
mile with 200gpd! per
system produces 2.7
inches of ground-water

|nﬂOW PEr YEdr. Steady 1954 Dry Year Average

SEPTIC TANK
STREAM

ABSORPTION
= | FIELD

GROUND-WATER
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Urban GW Recharge and Septic Systems

IHydrology: oif Septic System
Absorption Fields

Stream baseflow: will begin! ter increase when  the heads, therhydraulic
slope of the ground-water table increases. The time reguired o
this head increase depends; on soil hydradlic; conauctivity, andiether
factors and is variable.

The increase in hydraulic gradient: andi stream baseflow will-eccur:
before the actual water from septic systems reaches the stream.

SEPTIC TANK

ABSORPTION

GROUND-WATER
RECHARGE




Urban GW Recharge and Septic Systems b

Natural factors affieCing Stream asei oW,

Climate

Geology/ soils
Topography: / slope
Vegetative Land cover

90™ Percentile Daily Flow Yield

Chattahoochee River at Cornelia
Conasauga River at Tilton, Ga
Flint River near Culloden
- Ogeechee River at Eden, Ga
Satilla River near Waycross

Stream Baseflow
varies by several
hundred percent
seasonally, year
to year, and

across the State

90% Flow Yield (cfs per sg.mi)
Jul

Apr
May
Jun
Aug
Sep
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Paired Watershed Approach

Watershed Selection Goals:

Uniformi geology:

Uniform Climate

Baseflow Conditions

Accurate Measurement Sites

Adeguate Spatial Data

High- & Low- Density of | _ _ 7
Septic Systems NEESE ol SaTeR Sy s _—

Watershed classification
Low-density septic
——— High-density septic
Measurement site and sumber
A" Low-gensity septic
A2 High-ensity septic

Septic tank

e B B e

4 KILOMETERS
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Paired Watershed Approach
‘ /7 Legend

* Septic System
Water Main
Stream
Buildings

Transportation

0125250 500 750 1000 172250
o e e [eters

Preliminary results. Subject to revision.
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Paired Watershed Approach

Basin Size Septic Density

LDS HDS |

LDS

Basin Area (sqg.mi.)

Septic Density ( ST per sq.mi.)
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Site ID Site 1D

Impervious Area Basin Slope

LDS HDS ~ LDS

Impervious Area in Percent
Basin Slope in Percent
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Site 1D Site ID
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Paired Watershed Approach — Stream Baseflow Analysis

Conductance
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Paired Watershed Approach — Stream Baseflow Analysis

Measurement Summaiy: BaseiowYield

Average Baseriow: Yield was aout 10026 gregter IiiIgiPDersity;
Septic Systems than Low Dersity, SepLic Pasiis o Ot 16-17, 2007
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Site ID

Statistically significant increase (p-value <0.01)
Preliminary results. Subject to revision.




Paired Watershed Approach — Stream Baseflow Analysis

Measurement Summary: SPECIic CoREUCENEE

Specific Conauctarnce was: gregteriiaighPersity, Sepue Systeliis
than Low: Density: Septic basinis o Oct: 16-17, 2007
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Statistically significant increase (p-value <0.01)
Preliminary results. Subject to revision.




Paired Watershed Approach — Stream Baseflow Analysis

Analysisi off FElow: Dififierences

Qs = TUnCtion or

ldrainage aréa, SIOpe, g
precipitation, geology, &
evapotranspiration, 3
land cover, -
excess frrigation, -
withdrawals, returms, g
Impoundments,

water main /leakage,
Septic System recharge |

Preliminary results. Subject to revision.

LDS Watershed
HDS Watershed

3
Drainage Area (sqmi)




Paired Watershed Approach — Stream Baseflow Analysis

Analysisi off Elow: Difiierences

QBS/—' = fUﬂCl"/Oﬂ Of . LDS Watershed
. HDS Watershed
ldrainage aréa, SIOpe,

Measured Baseflow (cfs)

water main /leakage,
Septic System recharge |

3
Drainage Area (sqmi)

Residual Basefiow = Septic + &

Preliminary results. Subject to revision.



Paired Watershed Approach — Stream Baseflow Analysis

Analysisi off Elow: Difiierences

Residual Baseflow' = Septic + €

Qresidual _HDS
N

J=166GPD/ST

septic systems

StdErr of Mean = 62 GPD/ST

Residual Baseflow (cfs)

67% Cl is 104 to 228 GPD/ST;

90% Clis 54 to 277 GPD/ST

Number of Septic Systems

Preliminary results. Subject to revision.
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Paired Watershed Approach — Water-Use Analysis

m Average per single family: hoeuseholdwater use 1991-2005 by month
m Per house indoor use; hasichanged little 1991-2005

m Actual per household! use; for April — Sept 2007 greater due to
watering, prior to total watering ban

m Indoor use estimated as average; Dec-EFebiuse: 200 GRPD/hAouse

Water Use per Single Family Residence

B 23 case study catchments, 2007

Gallons Per D ay Per R esidence

Jan Feh har Apr Mgy Jun Jul A

Preliminary results. Subject to revision.



Paired Watershed Approach — Results and Discussion

for this geologic Uit

for the Fall or 2007, the
consumptive Use or'seplic
Systems /s:

Average 166 gpd

(200 —166

=17/%
200

At 67% Confidence Int,
CU is 0% to 48%

Indoor water use and residual baseflow
in HDS watersheds (gpd)

At 90% Confidence _/'m‘, Indoor Residual baseflow
CU /s 0% to /5% water use in HDS

watersheds

Annual Consumptive Use is Still Unknewn

Preliminary results. Subject to revision.



Paired Watershed Approach — Results and Discussion

LImitations: ard INeed Ior e aVeEsHG a0,

[he results or this pliot stuay/ rdicate tiigt tie pprogeIWoIksS:
However, the pilot: stud)y results do oL provide. tie iioietorn
needed. for POJICY: O CONSUIMpPLVE USE Of Oli-Site SepLC
treatment systems. An adeqguate lnvestigauon Wil reqguietie
approach to be applied.

In different geologies / soils SHEE S TR
In 4 seasons for an annual average &gt tiVe use
In additional land uses

At different watershed Scales

The approach does not address consumptl\?-r-:i“"'j ot
with interbasin transfers. A

The approach does not address water- qual'ity |mp ks from
septic-system return flows.

iy

Preliminary results. Subject to revision.
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Palred Watershed Approach Results and Dlscussmn

Indoor water use and residual baseflow
in HDS watersheds (gpd)

Indoor Residual baseflow
water use in HDS
watersheds
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