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Background Georgia Comprehensive State-

wide Water Management Plan

>0ver 26% of the Metror Atlanta EgIoNn's _
homes have Onsite Wastewater SEpLic

SYSte m S Policy: On-Site Sewage Management Systems

(1} Properly sited, constructad, and maintained on-site sewage
management systems are a cost-effective, long-term option
formeeting public health and water quality goals, particularly
in less densely |:|-::1|:|ulated areas.

>Consumptive Use of Septic Systems, is
undefined in State Water Plan and ACE
negotiations

>Common perception in Georgia that
Septic Systems are highly consumptive
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Background

Septic Systemsiin MetrepoelianrAtianta

= An Estimated 526,000 Systemnis
In 16-county’ area in; 2005

BART 0w CHEROKEE

= An Estimated 12,000/ New hé—[ : Jpl_
Systems per Year 1 - "
= About 26% of Residences _Jl

CLAYTOM y—l}

HEMRY
Legend

Septic Systems per square mile
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Background

Surface-water USe| IS consumptive I WatertisiremoVved
from a source and IS Ret retirned to) the SeUKCE 10);
reuse immediately: downstréeam) (Braper, 20065 USES, 2002)

Surface-water resources treated n SEpLic onsite
wastewater treatment systems are nen-consumpuve
to the extent that they cause increased Paserlow:in
the source watershed, in time’ for the Water tor be
reused.
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Natural GW Recharge and Baseflow

Stream: Baseflow: Varies: by Several
Hundred! Percent with Geelegic Setting
and Climate Across Georgia

90" Percentile Daily Flow Yield

| C||mate 2 Chattahoochee River at Cornelia
) Conasauga River at Tilton, Ga
O GeOIOQY/ SOl |S Flint River near Culloden
- Ogeechee River at Eden, Ga
B Topog Fa phy 1.5 ‘ Satilla River near Waycross
m Vegetation
m Land Cover 1

90% Flow Yield (cfs per sg.mi)
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Urban GW Recharge and Baseflow

Urban factors potentially’ decreasing grotnd-Water
recharge and stream baserow

m Impervious Suriaces
m Constructed Channels
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Declining Baseflow of
Peachtree Creek at Atlanta as
Percent of Annual Total Flow
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.
Urban GW Recharge

Urban facters potentially Increasing grotna-Water:
recharge and Dasefilow.

LLeaking Water' Supply: Mains
Septic Systems Absorption Fields
Excess Irrigation

Infiltration Ponds

Leaking Storm Sewer Systems
Reduced Evapotranspiration
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Hydrology of Septic Systems

Hydrology: off Septic System
Absorption Fields

In percolating seils with adeguate transmissIVity,
Generally not in reot zone; relatively: lew: Elr
Relatively level areas

Steady Elow, relative tor natural recharge; SOUrces

Perforated
Distribution
Pipe

Soil

Backfill

Inspection Port

Barrier ~

Material
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GW Recharge and Septic Systems

Hydrology of SepticiSystem e
Absorption Fields ke and pock 99 (1

e e T

640/mi? fiezid J;;r
A hypotheticall basin with 640 Syotems i}‘f:

septic systems per square
mile with 200gpd per
system produces 2.7
inches of ground-water

inflow PEI YEar. Steady 1954  DryYear Average
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GW Recharge and Septic Systems

Hydrology of Septic System
Absorption Fields

Stream baseflow will' begin ter iIncrease When the neaar, the nyaraulic
slope of the ground-water table increases. Tihe time reguiredtfior
this head! increase depends oni seill hydraulic conductivity anarether
factors and! is variable.

The increase in hydraulic gradient and stream: baseflow willfeccur
before the actual water from septic systems' reaches the stream.
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Paired Watershed Approach

Y
Atlanta

Watershed Selection Goals:

Similar Geologic Setting

Similar Climate

Baseflow Conditions

Accurate Measurement Sites

Adequate Spatial Data

High- & Low- Density of
Septic Systems

EXPLANATION
Watershed classification
——— Low-density septic
——— High-densily seplic
Mpaasurement site and numher
A5 Low-density septic
A" High-ensity septic

Septic tank
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Paired Watershed Approach

Base modified from U.S. Geological Survey 1:100,000-scale digital data
Septic-tank and impervious area coverages from Gwinnett County, 2003

Preliminary Results. Subject to Revision




Paired Watershed Approach — Watershed Characteristics

Basin Area (sq.mi.)

Impervious Area in Percent

Basin Size
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Site ID

Septic Density ( ST per sq.mi.)

Basin Slope in Percent

Septic Density

LDS :  HDS]|

1 4 710 13 18 190 22
Site ID

Basin Slope

LDS : HDS
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Paired Watershed Approach — Field Measurements

Parameters Measured:
Streamfiown Conauctance
Turbidity FIUOrESCENCE




Paired Watershed Approach — Stream Baseflow Analysis

Measurement Summary: Baseieow! Yield

Medlan Baseriow: Yield was: about: 10020, greater iiiGIgiPersity)
Septic Systems thian Low: Dersity, Sephc Pasiis 05 Oct 1617, 2007
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Streamflow Yield (cfs/sgmi on 10/17/07)

Site 1D

Statistically significant increase (p-value <0.01)
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Paired Watershed Approach — Stream Baseflow Analysis

Measurement Summary: SPeCic ConcUCance

Specific Conauctarnce was Sigriicanitly. greater NG PDenRsiy, SEpHG
Systems: thian Low: Dersity: Seplic basiis o Oct 1617, 2007
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Watershed ID

Statistically significant increase (p-value <0.01)
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Paired Watershed Approach — Stream Baseflow Analysis

Analysisi off Flow: Difiierences

Qe = TUnction of | DS Watershed
[drainage ares), slope, b arershed
precipitation, geology,;
evapotransplraton,

/and cover,
Excess /rrigation,
withdrawals, returis,
Impounaments,

water main leakage,
Septic System recharge |

Measured Baseflow (cfs)

3
Drainage Area (sgmi)
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Paired Watershed Approach — Stream Baseflow Analysis

Analysisi off Flow: Difiierences

QBSF - fUﬂCl’/O/? Of . LDS Watershed
. HDS Watershed
[drainage aréa, SIope,

Measured Baseflow (cfs)

water main leakage,
Septic System recharge |

3
Drainage Area (sgmi)

Residual Basefiow = Seplic + &
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Effects of Septic Systems on Amount of Baseflow

Analysis' of' Flow: Difiierences

(Ig\lresidual _HDS | _ 166 GPD /ST

septic systems

StdErr of Mean = 62 GPD/ST

90% CI is 54 to 277 GPD/ST

Residual Baseflow (cfs)

200
Number of Septic Systems

400

600
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.
Water-Use Analysis

u Averade per single family: housenoldwater tse 1991-2005 By menth
m Per house indoor use has changed littie 1991-2005

= Actual per household use for April'— Sept 2007 greater due; to
watering, prior to tetall watering ban

Indoor use estimated as averade Dec-Februses: 200/GPD)/helsE

Water Use per Single Family Residence

W 23 case study catchments, 2007

Gallons Per [ ay Per R esidence

Jan Feh L ETy Pilalg iy Jun Jul PRl
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Consumptive Use of Septic Systems

For this geologic Setting),
for the fall' or 2007,
Consumptive Use' /s
pbetween 0% and 73%6, at
the 90% Confidence
Interval. The average s
17%, bUt this average has
a high standard error.

Average 166 gpd

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

200-166) _ o,
200
This estimate DOES NOT
represent ANNUAL _
consumptive use, aoor Residual baseflow
which Is still unknown. watersheds
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.
Limitations and Assumptions

Limiitations and INEed 1o uritierInvestigator.

[he results or this plioL Study, lndicate tiat tHe P PIoae I WoIKS:
However, the pllot study, Iresuils do) oL proviaertieNiioniiaton
needed for policy: o consumpLive Use) ol Ofi-Site SepLe
treatment systems. An adeguate)nvestigation Wil reguirertie
approach to be applied.

In different geologies / soils

In additional land uses
At different watershed Scales

Prelimin | bject to Revision
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