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EXECUTIVE SUMMARY

The State Water Resources Control Board (SWRCB) of California contracted with the
Department of Civil and Environmental Engineering to conduct a review of onsite wastewater
management systems. The results of the study are contained in this report. The information and
findings presented in this report were derived from (1) information supplied by manufacturers, (2)
the results of independent testing and reporting, and (3) information reported in conference
proceedings and journals. Performance information from the report is summarized in the tables
presented below.

The characteristics of typical septic tank effluent are provided in Table ES-1. A system for rating
system performance is presented in Table ES-2. Available information on treatment system
performance has been summarized in Table ES-3. When data were not available the
performance rating was left blank.

Table ES-1
Characteristics of typical residential wastewater?
Septic tank Septic tank
effluent without effluent with
Constituent Unit Untreated effluent filter effluent filter
BODs5 mg/L 450 185 135
TSS mg/L 503 83 42
TN as N mg/L 70.4 70 70
TPasP mg/L 17.3 16 16
FC no./100 mL 106 106 106

a Adapted from Crites and Tchobanoglous (1998).

Table ES-2
Classification system for onsite wastewater treatment system performance?

Biochemical oxygen demand (BOD),
total suspended solids (TSS), and Total phosphorus  Fecal coliform

Rating total nitrogen (TN) (TP) (FC)
A <10 mg/L <2mg/L <2
B <20 mg/L <5 mg/L <800
C < 30 mg/L <10 mg/L <2000
D > 30 mg/L > 10 mg/L > 2000

2 Based on values obtained from operational systems, independent certifications, and
experimental systems.
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EXECUTIVE SUMMARY

Table ES-3
Summary of onsite wastewater treatment system performance

Expected performancea. b

System description Domain Status of BOD TSS TN TP FcCe
status technology

Anoxic systems

5-1.1 AWT Anoxic Proprietary  In use A
5-1.2 Nitrex filter Proprietary  In use A
5-1.3 Rock tank Public In-use A
5-1.4 RUCK Proprietary  In use C C B B D
Anaerobic systems
5-2.1 Glendon biofilter Proprietary  In use A A B
5-2.2 UASB Public In-use D
Granular media, single-pass trickling biofilter systems
6-1.1 Activated Carbon Pubic Experimental A
6-1.4 Crushed brick Public Experimental C C A
6-1.7 Expanded Aggregate Public In use B B C A
6-1.8 Glass (crushed) Public In use C
6-1.9 Glass (sintered) Public Experimental B
6-1.11 Phosphex Proprietary  In use A
6-1.13 Sand (uniform) Public In use A A
6-1.14 Sand (stratified) Public In use A A
6-1.15 Slag Public Experimental B B
6-1.16 Zeolites Public Experimental
Granular media, multi-pass trickling biofilter systems
6-1.2 AIRR (sand) Proprietary  In use A A
6-1.3 Ashco-A RSF llI Proprietary  In use
6-1.5 EnviroFilter Proprietary  In use A A C
6-1.6 Eparco Proprietary  In use
6-1.7 Expanded Aggregate Public In use B B C
6-1.8 Glass, crushed Public In use B B C
6-1.10 Gravel Public In use A A C D
6-1.12 RIGHT Proprietary  In use A A C

Organic media trickling biofilter systems

6-2.1 Ecoflo Proprietary  In use A A D
6-2.2 Eco-Pure Proprietary  In-use A A B
6-2.3 Peat Public In use B B B C A/B
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EXECUTIVE SUMMARY

Expected performancea. b

System description 5[2$2in tset?;:]il%;y BOD TSS TN TP FCec
6-2.4 Puraflo Proprietary  In use A A D D C
6-2.5 Woodchip Public Experimental

Synthetic media trickling biofilter systems
6-3.1 Advantex Proprietary  In use A A A/B D D
6-3.2 Aerocell Proprietary  In use
6-3.3 Bioclere Proprietary  In use C C C C D
6-3.4 Rubber, shredded Public Experimental
6-3.5 SCAT Proprietary  In-use
6-3.6 SeptiTech Proprietary  In use
6-3.7 Waterloo Biofilter Proprietary  In use A A BIC C C/D

Continuous flow suspended growth aerobic treatment systems
7-1.1 AeroDiffuser Proprietary  In use A B
7-1.2 AES BESTEP Proprietary  In use A A B C
7-1.3 Alliance Proprietary  In use A B
7-1.4 BEST 1 Proprietary  In use C C
7-1.5 Bi-A-Robi Proprietary  In-use
7-1.6 Brooks Proprietary  In use A/B  A/B
7-1.7 Clearstream Proprietary  In use A A
7-1.8 Envirocycle Proprietary  In use A A C D
7-1.9 Hydro-action Proprietary  In use A A/B
7-1.10 JET Commercial Proprietary  In use B B
7-1.11 Mighty Mac Proprietary  In use A A/B
7-1.12 Modulair Proprietary  In use
7-1.13 Mudbug Proprietary  In use B B
7-1.14 Multi-flo Proprietary  In use A A B/C
7-1.15 Navadic Proprietary  In use A A A
7-1.16 Singulair Proprietary  In use A A
7-1.17 Solar Air Proprietary  In use B B
7-1.18 USBF Propietary In use A A A A
7-1.18 Whitewater Proprietary  In use A A

Sequencing batch reactor suspended growth aerobic treatment systems
7-2.1 ABJ ICEAS Proprietary  In use
7-2.2 Aquarobic Proprietary  In use A A
7-2.3 Chromaglass Proprietary  In use A A A
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EXECUTIVE SUMMARY

Expected performancea b

System description Etgg";‘i” tSetggLrJ%Ic());y BOD TSS TN TP FCc

7-2.4 EnviroSBR Proprietary  In use

7-2.5 NitroRaptor Proprietary  In use C C B

7-2.6 SYBR AER Proprietary  In use A A

7-2.7 Thomas TRD Proprietary  In use A A B A B
Membrane bioreactor suspended growth aerobic treatment systems

7-3.1 Kubota Proprietary  In use A/B A A A A

7-3.2 Zenon Proprietary  In use A/B A A A A
Continuous flow suspended growth with fixed internal packing

8-1.1 Bio-fosse Proprietary  In use

8-1.2 Biomax Proprietary  In use

8-1.3 BioSorb Proprietary  In use

8-1.4 BTX Biotreater Proprietary  In use

8-1.5 EcoKasa Proprietary  In use

8-1.6 MicroFast Proprietary  In use B A B B/IC D

8-1.7 JET BAT Proprietary  In use B/C BI/IC C B

8-1.8 Pirana Proprietary  In use

Continuous flow suspended growth with suspended internal packing

8-2.1 Biogreen Proprietary  In use A C B/C

8-2.2 Eco-kleen Proprietary  In use

8-2.3 Enviroserver Proprietary  In use A A A/B A A/B

8-2.4 Nibbler Proprietary  In use C C C
Rotating biological contactors

8-3.1 Biokreisel Proprietary  In use A A B/C D

8-3.2 Biorotor Proprietary  In use

8-3.3 CMS Rotordisk Proprietary  In use

8-3.4 Five Star KR505 Proprietary  In use

8-3.5 Klargester Biodisk Proprietary  In use A A/B B C

8-3.6 Rotofix Proprietary  In use

Sequencing batch reactor with attached growth process

8-4.1 Amphidrome Proprietary  In use B A B D
Natural systems

SF wetlands Public In-use B B A A

SSF wetlands Public In-use A A

Ecological systems Proprietary  In-use A A A A
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EXECUTIVE SUMMARY

Expected performancea. b

System description sDth:n fgg‘;‘r‘%‘;‘;y BOD TSS TN TP FCc
Evapotranspiration Public In-use A A A A A
Lagoons Public In-use C/ID C/D

a Based on review of independent data from operational and experimental systems.
b Performance rating based on notation outlined in Table ES-2.
¢ Note that any process can eliminate fecal coliform with the addition of an effective disinfection

process.
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