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Disclaimer

NOWRA'’s Disclaimer: The materials being
presented represent the speaker’s own

opinions and do NOT reflect the opinions of
NOWRA.



Case Study — Background

First Time Developer: no experience in
development.

Original Site Engineer: little understanding of
community on-site systems.

Community Farm Concept.
Conservation Subdivision with +50% open space

Relatively small lots with majority of development
open space.

In more rural area of county.



We Became Part of the Original Team

[Late in the Process

* We were brought to the Team at the request of the
Soil Scientist who did not have confidence in Site
Engineer with respect to on-site systems.

 Site Engineer had already developed and gotten
approvals for site plan.

* No consideration for suitability of soils nor how
much area would be required for drain fields.

e Soils work was not completed.

* Only responsible for water and wastewater systems.



Problems with Original Site Plan

Houses/Roads/Farm Area Located in Better Soils.
Areas designated for Drain Fields were arbitrary.

Not enough Drainfield Area to Support
development.

Drip Lines running up gradient, not on contour.
Subdivision laid out as 1f 1t was on municipal sewer.

NCDOT roads with curb and gutter which were not
in line with price point of homes.

Wastewater Collection System had to be routed
around Stormwater and Other Structures.
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Wastewater System Design
Components
e Collection System: Modified STEP System with

multiple lots on one offsite STEP tank.

 Wastewater Treatment System: Recirculating Media
Filter with UV-Disinfection, proprietary system.

e Effluent Disposal: Subsurface Drip Irrigation.



Wastewater System Design Criteria

3-4 Bedroom Homes
ADF GPD 60,960
Adjusted ADF (75%) 45,720
BODs (mg/1) 250
TSS (mg/1) 250
Ammonia (mg/1) 25.0

Nitrate/Nitrite (mg/1) 0.00

Total N (mg/1) 40.0

Total P (mg/1) 11.0

Fecal Coliforms 10710
(G.M #/200ml)




Collection System:
Modified STEP System

Private 6-inch collection sewer with cleanouts in lieu
of manholes

Allows for a couple of emergency generators to be
cycled in an emergency.

Ensures proper O&M contracted through HOA.
Works well with topography.
No tanks on lots.

Reduces O&M with respect to pumping and pump
replacement.









Wastewater Treatment System:
Recirculating Media Filter

Technology based on recirculating sand filter.
Uniform plastic media.

Only moving parts are pumps.

UV Disinfection.

Simple to operate and maintain.

Expandable, can be phased.

Reuse quality with nutrient removal (Certified: NSF
40, 245, and 350), although not required for permit.



Standards NSF / ANSI

Test NSF/ANSI 40 NSF/ANSI 245  NSF/ANSI 350
Domestic Nutrient Reuse

CBOD 5-Day 25 mg/l 10 mg/1

TSS 30 mg/l 10 mg/1

Nitrogen Reduction 50 % Reduction

Turbidity 5 NTU
Bacteria (e-col1) 14 CFU/100ml
Chlorine Residual 0.5-2.5mg/l
pH 6-9




TREATMENT PROPOSED AND FUTURE
! IRRIGATION TANK LAYOUT
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Effluent Disposal:
Subsurface Drip Irrigation

Aesthetically pleasing.

Fencing not required.

Many zones with ability to modify dosing regimes.
Dosing based on soils, lateral flow, and modeling.
Forests and open Fields.

Alternate 1nitial and repair fields.
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Engineer Option Permit

Engineer, Soil Scientist, and Installer take liability
through Insurance.

County and State have No Liability.

Local Health Department only evaluates for
completeness, no detailed review.

Permit issued within 15 days or deemed permitted.



Revised Project

Development on one side of creek.

Same number of homes.

Use better soils for drain fields.

Do away with “Community Farm Concept”.

Keep Conservation Subdivision.

Save as much infrastructure as possible.

New portions use swales 1n lieu of curb and gutter.
All drain fields on site.
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[Lessons Learned

Experience matters.
With large community on-site systems soils dictate design.
Modified STEP systems provide benefits and cost savings.

Recirculating media filters with drip 1rrigation are a good
option for community systems.



Questions?

MacCONNELL
& Associates, P. C.
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