
Improve performance of drip irrigation 
in OSSF systems in Texas

Dr. Gabriele Bonaiti, PhD

November 1, 2022

Onsite Wastewater Mega-Conference, Springfield, MO

National Onsite Wastewater Recycling Association (NOWRA)



◉Texas On-Site Sewage Facility Grant Program (TOGP)

◉Drip in Texas 

◉Project goals and plan

◉Questions & Answers

Materials presented represent the author opinions, and 
do NOT reflect the opinions of NOWRA

Presentation Outline



 Funded by the Texas Commission on Environmental 
Quality (TCEQ) from permitting fees

 On-Site Sewage Facilities (OSSF) Team: Anish Jantrania, 
Ryan Gerlich, June Wolfe III

 Round 1 (2019-21): ATU, LPD, Reuse

 Round 2 (2021-23): RV Parks, Drip, Effluent Reduction

Texas On-Site Sewage 
Facility Grant Program (TOGP)



 Increasing in response to issues such as limited space 
and challenging site conditions: almost 40,000 since 
1994 (3% of total), 9% in year 2021

Drip in Texas

 Lack of standard 
procedures needed by 
designers, installers, 
and maintenance 
providers

 Quite common in 
Central-East Texas



 Develop guidance to assist Texas on-site sewage 
professionals regarding proper design, installation, 
operation, and maintenance, and to aid TCEQ identifying 
gaps in current regulations

Goal



1) Dosing techniques and application rates relative to 
structure and texture of soil

2) Installation configurations on flat terrain, slopes, and 
depressions

3) Continuous flushing vs periodic field flushing

4) Screened filters vs disc filters, and auto-backflushing 

5) Techniques for cleaning and unclogging drip tubing

Research questions



 Survey to interview regulators and license holders, and 
literature review of scientific articles and existing local, 
state, and federal publications (Questions 1-2)

 Field experiments at the Texas A&M RELLIS Campus 
OSSF center, Bryan Texas (Questions 3-5)

 Summarize gathered information 

Plan



SURVEY

 Knowledge and 
characteristics

 Face-to-face 
meetings, e-mails, 
online

 Follow-up interviews



North Carolina

Virginia

Texas

LITERATURE REVIEW



FIELD EXPERIMENTS

◉ RELLIS Campus effluent, treated in two ATU units, and 
distributed inside two wetlands’ beds used for the Effluent 
Flow Reduction project (one covered by 11’x24’ Big Barn 
Greenhouse)

◉ About 300 ft of drip tubing, laid out uniformly less than six 
inches below the gravel

◉ Control panel to manage and monitor the flow





Wetland cells, one covered 
with the Greenhouse

Wetland cells and 
Greenhouse entrance view

Greenhouse inside view



 Survey and literature review: Performance of failing 
systems will be characterized and compared to 
successful design in terms of dosing techniques, 
applications rates, and depth of installation

 Field experiments: Performance will be determined by 
comparing measurements of Total Suspended Solids 
(TSS), drip rate/volume and pressures

Performance



 Obtain sufficient responses from administered surveys

 Field experimentation that can be accomplished within 
the specified budget (i.e., flushing, filters, cleaning) 

 Well-designed survey with follow-up interviews 
combined with a comprehensive literature review 

 Standardized documentation for Texas license providers 
and regulators

Address challenges



Questions?


