
Factors Affecting the Performance of Primary
Treatment in Onsite Wastewater Systems
A pproximately 23% of the estimated

115 million occupied homes in the
United States are served by onsite

wa s t ewater systems, the vast majority of
which include a septic tank, grease trap,
or both for primary treatment. These are
e f f i c i e n t , simple treatment units whose
p e r f o rmance is critically important to the
overall functioning of onsite wa s t ewa t e r
systems. 

C u rrent primary unit design and opera-
tional practices tend to be driven by highly
prescriptive regulations, i n d u s t ry stan-
dards and guidance materials which rely
h e avily on limited and often dated scientif-
ic information and may be incomplete in
their consideration of the factors that
influence primary treatment unit perfor-
mance in onsite wa s t ewater systems. As
s u c h , the development of improved prac-
tices has been somewhat limited.

The objective of this research was to
t a ke a fresh look at the existing body of
w o rk addressing the performance of pri-
m a ry treatment units in onsite wa s t e-
water systems, with a goal of establishing
what is known, what is not known, a n d
what future research is needed. Design,
c o n s t ru c t i o n / i n s t a l l a t i o n , o p e r a t i o n , m o n i-
t o r i n g, and maintenance issues we r e
each considered, with a focus on those
f a c t o rs most likely to affect primary unit
treatment objectives, including influent

c h a r a c t e r i s t i c s , s i z i n g, hydraulic design,
c o m p a rt m e n t a t i o n , influent and effluent
a p p u rt e n a n c e s , and seasonal effects,
among others .

R e l evant publications were identified,
c o m p i l e d , a n a l y z e d , and synthesized to
s u p p o rt the development of several inter-
related products for practitioners ,
r e s e a r c h e rs , p o l i c y m a ke rs , and other
s t a ke h o l d e rs. These products are av a i l-
able through the Water Env i r o n m e n t
Research Foundation (www. werf.org) and
the National Decentralized Wa t e r
Resources Capacity Development Project
website (www. n dw r c d p . o r g ) .

R e s e a rch Digest
Fa c t o rs Affecting the Performance of

P r i m a ry Treatment in Onsite Wa s t ewa t e r
S y s t e m s, the research digest, is a synthe-
sis of the comprehensive literature rev i ew.
Two additional appendices on “Existing
Tank Standards” and “History/Evolution of
P r i m a ry Treatment Units in Decentralized
Systems” are included in the digest. It is
available as a soft-cover printed document
or in PDF form a t .

Bibliographic Database
An interactive bibliographic database

is a key element in the project. The objec-
tives of the database are: 1) to organize
and manage input on references; 2) to

B E N EFI T S
 Describes what is known about the per-
f o rmance of primary treatment in onsite
wa s t ewater treatment systems and fac-
t o rs affecting perform a n c e .

 Describes the landscape for primary
treatment in onsite wa s t ewater treatment
systems: history, r e g u l a t i o n s , i n d u s t ry
s t a n d a r d s , and standard practice.

 Sets basis for future research on primary
treatment in onsite wa s t ewater systems.

 P r ovides bibliographic database to
assist researchers and practitioners .

R E L ATED PRODUCTS
L o n g - R a n ge Planning for Decentralized
Wa s t ewater and Stormwater Tre a t m e n t
R e s e a rch ( 0 4 D E C 8 W )

Promoting Equitable Consideration of
Decentralized Wa s t ewater Options
( 0 4 D E C 2 a )

Analysis of Community-Sized Decentralized
Wa s t ewater Treatment Systems ( 0 4 D E C 9 )

R E L ATED ONGOING RESEARCH
Influent Constituent Characteristics of the
M o d e rn Waste Stream from Single
Sources (04DEC1)

AVAILABLE FORMAT

WATER ENVIRONMENT RESEARCH  FOUNDATION DECENTRALIZED SYSTEMS 

E X E C U T I V E S U M M A RY

TO ORDER
Contact WERF at 703-684-2470 or visit
www.werf.org and click on Publications.

WERF Subscribers :
Your first copy of this report is free.
Additional copies are $10 each or down-
load unlimited free PDFs at www. we r f . o r g.

N o n - S u b s c r i b e rs :
H a r d c o py: $10   PDF: Fr e e

Refer to: STOCK NO. 04DEC7

For more inform a t i o n , log on to     
w w w. we r f . o r g.

Septic Tank and Soil Absorption Field System



allow users to find and access references
of interest; and 3) to allow for continued
u p d a t i n g. The database includes search-
able fields that characterize the data ref-
erences (e.g. , a u t h o rs , year of publication,
etc.) as well as fields for characterizing
the information including type of data
( e . g. , d e s i g n , c o n s t ru c t i o n , or operation),
keywords or topics that are addressed by
the data, and quality assurance ratings,
among others .

Fact Sheets and Communication To o l s
In addition to the Research Digest and

Bibliographic Database, three primary
communications pieces ensure that the
p r i m a ry elements of the communications
f r a m ew o rk are concise, s t a ke h o l d e r -
s p e c i f i c , and understandable to target
audiences. These three pieces include:

P r i m a ry Treatment in Onsite Wa s t e wa t e r
Systems: A Technical Guide This six-page
bulletin concisely communicates the main
technical findings of the project. It primari-
ly targets designers , e n g i n e e rs , r e g u l a-
t o rs , and educators , but other stake -
h o l d e rs may use the guide to further their
knowledge in the subject. This piece also
highlights the relevant research needs.

P r i m a ry Treatment in Onsite Wa s t e wa t e r
Systems: Research Considerations T h i s
fact sheet is targeted primarily to the
research community, i n c l u d i n g
r e s e a r c h e rs themselves and those who
administer research efforts. Regulators
and designers may also have an interest
in the issues. It summarizes the major
project observations and recommenda-
tions on how research has been and
should be conducted in the decentralized
field. Recommendations for furt h e r
research are also included.

P r i m a ry Treatment in Onsite Wa s t e wa t e r
Systems: Policy Points This fact sheet will
be useful to policymake rs , as it communi-
cates the relevance of this research pro-
ject (and other decentralized research
e f f o rts) to their concern s , namely public
h e a l t h , e nvironmental protection, e c o n o m-
i c s , and growth and dev e l o p m e n t .
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This re s e a rch resulted in the development of several interrelated products designed for practition-
ers, re s e a rchers, policymakers, and other stakeholders. They are available through the Wa t e r
E n v i ronment Research Foundation (www. w e rf . o rg) and the National Decentralized Wa t e r
R e s o u rces Capacity Development Project website (www. n d w rc d p . o rg ) .


