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Our Presenter
Jeff Pringle is an Account Manager for the 
Western U.S. Region at Orenco Systems® 
Inc., a wastewater equipment manufacturing 
firm based in Sutherlin, Oregon. In this role, 
he works to manage and grow customer 
accounts in California, Nevada, Arizona, and 
Hawaii. Since joining Orenco in 2005, Jeff has 
become a frequent presenter for the company, 
providing training for regulators, engineers, 
installers, service providers, and electricians, 
as well as other Orenco customers. 
Jeff has an Associate of Applied Science 
degree in digital systems technology from 
Umpqua Community College in Roseburg, 
Oregon. In his spare time, he enjoys doing 
nothing at all. 

Jeff Pringle
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Overview
•Case Study: BSA Bechtel Summit Reserve
•Definition of Greywater
•NSF350 Treatment Standards
•Project Examples
• Typical Cost
•Energy Usage
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BSA Bechtel Summit

Photos courtesy of BSA
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BSA Summit Project Goals
•Create a model for sustainability and environmental stewardship.
•Create a site that would be a “net zero energy” and “net zero carbon 

footprint environment 
•Protect the New River by eliminating any direct discharge of treated 

wastewater

Photo courtesy of BSA
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Boy Scouts of America 
• 336 shower facilities
• Reuse of greywater for 

toilet flushing 
• Rainwater makeup
• Potable water makeup
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BSA Greywater System Requirements
•Capable of treating 2,000 gpd per 24 hour period
•Minimal PVC. Preferable materials: fiberglass and HDPE
•Use of gravity only to divert flow to blackwater system, with no 

human interaction
•Small footprint
• 112 units required
• From zero use to full treatment use in 24 hours or less
•Energy efficient
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BSA Greywater Treatment Criteria
Avg Max

cBOD5 10 mg/L 25 mg/L

Total Suspended Solids 10 mg/L 30 mg/L

Turbidity 10 NTU 20 NTU

E. coli 14 MPN/100 mL 240 MPN/100 
mL

pH 6.5-8.5
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BSA Bechtel Summit 
• AX20-RT configuration
• Reuse for toilet flushing
• UV Disinfection
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BSA Bechtel Summit 
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BSA Bechtel Summit

Photo courtesy of BSA
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BSA National Jamboree 2013

Photo courtesy of BSA
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Typical Greywater Influent Characteristics
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Greywater: 71% of 53 gpcd =   37.6 gpcd
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2019 California Plumbing Code

1501.1.1 Allowable Use of Alternate Water. Where 
approved or required by the Authority Having Jurisdiction, 
alternate water sources [reclaimed (recycled) water, grey water, 
and on-site treated nonpotable gray water] shall be permitted to be 
used instead of potable water for the applications identified in this 
chapter.
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2019 California Plumbing Code

1501.7 Minimum Water Quality Requirements [BSC-CG, 
HCD 1, DWR]. The minimum water quality for alternate water 
source systems shall meet the applicable water quality 
requirements for the intended application as determined by the 
Authority Havin Jurisdiction. Water quality requirements for on-
site treated nonpotable greywater shall comply with Section 
1506.9.2. Recycled water shall comply with the water quality 
requirements of Section 1505.14.
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2019 California Plumbing Code

1506.0 On-Site Treated Nonpotable Gray Water Systems.
1506.1 General. The provisions of this section shall apply to the 
installation, construction, alteration, and repair of on-site treated 
nonpotable gray water systems intended to supply uses such as 
water closets, urinals, trap primers for floor drains and floor sinks, 
above and belowground irrigation, and other uses approved by the 
Authority Having Jurisdiction.
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2019 California Plumbing Code
1506.9.2 Minimum Water Quality [BSC-CG, HCD1]. On-
site treated nonpotable gray water supplied to toilets or urinals or 
for other uses in which it is sprayed or exposed shall be 
disinfected. Acceptable disinfection methods shall include 
chlorination, ultraviolet sterilization, ozone, or other methods 
approved by the Authority Having Jurisdiction. The minimum 
water quality for on-site treated nonpotable gray water systems 
shall meet the applications as determined by the public health 
Authority Having Jurisdiction. In the absence of local water 
quality requirements for on-site treated nonpotable gray water, 
the requirements of NSF 350 shall apply.
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2019 California Plumbing Code

1506.9.5 Required Filters. A filter permitting the passage of 
particulates no larger than 100 microns (100 µm) shall be 
provided for on-site treated nonpotable gray water supplied to 
water closets, urinals, trap primers, and drip irrigation systems.
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2019 California Plumbing Code
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NSF 350
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NSF 350
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Cedar Springs Apartments – Laverne, CA

Photo courtesy of Biohabitats
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Cedar Springs Apartments – Laverne, CA
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AX-Max 075-14
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University of Hawaii Administration Building

Photo courtesy of University of Hawaii
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Napa Creek Village – Napa, CA

05/05/20 #30

Napa Creek Village – Napa, CA

Image courtesy of Napa Creek Village website
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Harvest Village – Napa, CA

Photo courtesy of Napa Creek Village website
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La Kretz Innovation Center, Los Angeles, CA

Images courtesy of the LaKretz web page
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La Kretz Innovation Center, Los Angeles, CA
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AdvanTeX Greywater Typical Cost
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Treatment System Energy Usage

Energy Intensity Values for Various WWTP Unit Processes (source: EPRI, 2013)

Unit Process 1 MGD Average 
Flow

5 MGD 
Average Flow

Attached Growth 630 kWh/MG 580 kWh/MG

Aeration with Nitrification 1080 kWh/MG 1080 kWh/MG

Sequencing Batch Reactors 1090 kWh/MG 1090 kWh/MG

Membrane Bioreactors 2700 kWh/MG 2706 kWh/MG
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Summary
•Packed bed filter treatment is a cost-effective, energy 

efficient option for greywater recycling.
•Decentralized wastewater management allows solutions to 

serve a larger audience and customer base.
•Demand for water recycling continues to grow and an 

increasing number of successful water reuse projects 
prove that recycling can be done safely at smaller scales.


