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Problem Statement: What is the Design Process? Where is Implementation of Sewage Infrastructure a Problem?
The treatment of municipal wastewater is widely considered one of the greatest

environmental health achievements of the 20t century; however, insufficient
household wastewater disposal systems — such as piping raw sewage into streams v ot v
Phosphorous
— still persist in rural regions of the southeastern United States (aka “straight
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pipes”). These systems are commonly found in isolated residential areas where it |
is technically and financially difficult to extend municipal waste treatment In VA —— _ —
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are increasingly valid alternatives to traditional septic drain fields, and could be
Prescriptive Sizing Dimensions Performance-Based Sizing
(Loading Charts, Scaling Factors) 33 s (surface area, cross-sectional area, g 22 (Pollutant Degradation Coefficients, Temperature,
(most common for onsite) length, Width) Internal Hydraulics, Pollutant Weathering)

0% -2.4%
2.4% - 4.8%

B 48%-72%
B 72%-96%
B s6%-12%

Requires Large Amounts of Data

on the Lloading/Performance of
Similarly Constructed Wetlands
in Like Climates

First Order P-k-C*
Model

Research Objectives: | Degtie G218 s oatbgr)
1) Raise awareness of current wastewater treatment challenges in rural Z"}/PEd o _—
communities. | |loading
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How is Wastewater Treatment Regulated in Virginia?

The data used to create these maps were taken from the American Community Survey (ACS)
Public Use Microdata Sample (pums), which is a subset of the census intended for the
publication of information about individuals and households for planning purposes. Each Public
Use Microdata Area (puma) contains a population of approximately 100,000 individuals.
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___________________ Conclusions:

H Well Do Wetlands Perf Y Ualues taken from: Kadlec. R & 5. . Wallace. 2008 Treatment wetland * Subsurface, lateral-flow constructed wetlands could be a viable alternative to septic
Oow VveE O VVetiands Fertorme o enrom fedee i85 o drain fields in the rural Southeast, but are currently uncommonly used because of the

: hosoh | Colif lack of established standards and regulations, due to limited regional performance
data for this application, particularly for nitrogen removal,

Influent Load Range: Influent Load Range: Influent Load Range: Influent Load Range: Influent Range:  According to current knowledge, additional mechanisms such as aerobic suspended
. 11000 Lgfier e 0.01-100g/m72%d ~ 200-5000 gN/m"2%yr  0.01-10g/m"2%yr 2 Logl0-8 LoglOFC rowth units, or further filtration may have to be utilized in order to meet nitrogen
Septic Tank Effluent conc. range:  Avg: Effluent Conc.:  Effluent conc. range:  Effluent conc. range: Effluent conc. range: 5 g y 5
1-100 mg/L 22.5 mg/L 2-100 mg/L 1-20 mg/L 0.2 Logl0 -7 Log10 effluent requirements.
FC  To develop viable solutions to meet this public health need, the following are needed:

the collection of performance data from existing wastewater wetlands treating septic
effluent, the advancement of innovative designs which increase nitrogen removal, and
the development of design standards for general permitting.

, Vertical Flow (VF)
Horizontal Subsurface Flow (HSSF)

(AKA Vegetated Submerged Bed, ET Bed, and more) Figures from: Ireland. 2010. Code of Practice for Wastewater
Treatment Systems for Single Houses.

(No pumping, no exposed waste, no mosquitos)
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