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NOWRA Standard of Practice

September 2013

Decentralized Wastewater Treatment 

Soil-Based Treatment System “Selection and Design”

Purpose

To provide guidance to the design community in how to meet the standard of care necessary to protect public health and water resources while providing consumers with effective and affordable treatment solutions.  

Audience 
For designers, engineers and regulators who desire deeper knowledge in selecting and designing traditional and advanced soil-based treatment systems.

Standard of Care 
standard of care n. the watchfulness, attention, caution and prudence that a reasonable person in the circumstances would exercise. If a person's actions do not meet this standard of care, then his/her acts fail to meet the duty of care which all people (supposedly) have toward others. Failure to meet the standard is negligence, and any damages resulting therefrom may be claimed in a lawsuit by the injured party. The problem is that the "standard" is often a subjective issue upon which reasonable people can differ.
Standard of Practice Elements

I. State and Local Regulations
A. Understanding the Rules of Siting and Design of Soil-Based Treatment Systems

1. Rules and Ordinances

a) Prescription-based rules 

b) Performance-based rules 

c) Licensing/certification requirements

2. Site and Soil Evaluations

a) Siting requirements

b) Soil and site evaluation methodologies

c) Reporting and review

3. Design Review

a) Wastewater Characteristics

b) Daily Wastewater Discharge Volumes

c) Treatment Requirements

d) Product Approval 

e) Pre-approved and Engineered Systems

f) System Inspections

g) Final Construction Inspection 

h) Performance Inspections

4. O&M

a) O&M by owner (owner; service provider; utility; LUG)

b) O&M by rule

c) Owner training
II. Understanding Soils & Treatment Processes

A. Understanding Soils

1. Physical Properties of Soils 

2. Hydraulic Conductivity in Soils

3. Slope considerations
4. Fate and Transport of Pollutants through Soils

5. Determining Soil Capacity for Treatment and Dispersal

B. 
C. 
D. 
E. 
F. Understanding Wastewater Treatment Processes 
1. Physical, Chemical and Microbiological characteristics of Wastewater treatment processes
a) Aerobic, Anoxic, and Anaerobic Processes

b) Oxygen, BOD, and Aeration

c) Nutrient Removal 
d) Disinfection
2. Treatment configurations and Their Pollutant Removal Capabilities

a) 
b) Fixed film systems

c) Suspended growth systems

d) Integrated fixed film activated sludge
e) Natural systems
III. 
IV. Treatment Process Selection

A. Owner’s Expectations and Preferences

1. Review of types of products disposed in drains

2. Outside water use

3. Segregated wastewater streams (gray water, black water, composting toilets, urine recovery)

4. O&M and long term sustainability

5. Site disturbance and space requirements
B. The Site Evaluator’s Report

1. Report Contents

a) Soil Description
(1) Texture
(2) Structure
(3) Consistence
(4) Depth to Seasonal High Water Table (SHWT)
(5) Landscape position
(6) Topography
(7) Recommended hydraulic loading rate
b) Physical Site Features

(1) Site Reconnaissance

(2) Property Boundary Locations

(3) Location of Public and Private Utilities

(4) Proposed location of structure(s)
2. Interpreting the Report

a) Location and description of the recommended treatment area: geometry, depth and configuration of initial and reserve area
(1) Conventional Drainfield
(2) At Grade Drainfield
(3) LPP
(4) Drip Dispersal
(5) General Permits
b) Soil capacity for treatment and dispersal

(1) Wastewater characteristics and strength 
(2) 
(3) An advisory opinion on the need for pretreatment.  

C. 
D. 
E. 
F. 
G. 
H. Selection of Treatment Process

1. Wastewater Characteristics and Volumes 

2. Treatment Requirements to Meet Discharge Limitations

3. Site and Soil Treatment and Dispersal Capacities

4. Pretreatment Needs and Options

5. Processes Selection

6. Selection of Treatment Technologies

V. Treatment System Design
A. System Layout
1. Boundary Design

a) Boundary identification

b) Boundary loadings

2. Design Flow

3. Flow Equalization

4. Treatment

5. System hydraulics

6. 
7. Maintenance and Monitoring Access 
B. Economic Evaluation and cost estimate

1. Short term Cost Estimate

2. Long Term Cost Estimate (O&M and component replacement)

VI. Construction/Installation
A. Site Considerations
1. Benchmarks
2. Site ingress/egress, equipment and materials staging or stockpiling

3. Protection of initial and reserve area
4. Utility location
5. Suitability for construction
a) Soil Moisture content
6. Sediment and erosion control
7. 
Final grading and establishment of vegetation
B. Component Specification
1. Tanks and Piping

a) Materials

b) Volume (single pass, recycle and flow equalization)

c) Overflow rates

d) Piping and joints

e) Inlet and outlet

f) Effluent screens

g) Access for maintenance

h) Bedding and backfilling:  materials and methods
i) Water tightness/structural soundness
2. Advanced Pretreatment Units

a) Manufactured units

b) Built in place (e.g., sand filters)
3. Pumps

a) Turbine

b) Centrifugal

c) Discharge assembly 

(1) Components
(2) Configuration
4. Controls

a) Demand controlled dosing

b) Timer controlled dosing

c) PLC controlled dosing

5. Subsurface Infiltration System

a) Conventional drainfields

b) At grade drainfields

c) LPP distribution

d) Effluent drip dispersal

6. Documentation
a) As-built drawings and component specifications
VII. O&M

A. Startup
1. Confirm conformance to design

2. Confirm mechanical operation

3. Documentation
B. O&M

1. Supervision of non-conventional systems by licensed operator

2. Periodic site inspections

3. Maintenance

a) Monitoring of effluent to disposal/dispersal, flow  & sampling.

b) Residuals Management
4. Sampling
a) On-site
b) Laboratory analyses
5. Surrogate parameters for evaluating treatment performance
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