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Moderate levels of nitrate in 
drinking water can cause blue baby 
syndrome and other adverse health 
effects.  Excess nitrate can also 
harm the environment by increasing 
algal growth and decreasing oxygen 
levels in Puget Sound and lakes.

Why do we care? 
Septic systems, also known as on-site sewage systems (OSS), are designed to reduce pollution 
by treating the solids, pathogens, organics, and ammonium (a form of nitrogen) in human 
waste before it is discharged to the soil. By design, bacteria consume ammonium and convert it 
to nitrate either in the drainIieOd or through aeration� 

:asteZater treated Ey a properOy Iunctioning 2SS generaOOy contains signiIicant amounts oI 
nitrate� $Iter Oeaving a properOy Iunctioning drainIieOd, nitriIied eIIOuent IOoZs through soiO�  
What happens to nitrates in soil is highly variable. It may be used 
Ey pOants, IOoZ to ground or surIace Zater, or Ee consumed by 
bacteria. The amount of nitrate removed after leaving the 
drainÀeOd varies EetZeen � and ��� depending on site conditions�

An improperly functioning OSS can result in excessive ammonium/
ammonia or nitrates discharged to the soiO, Zhere it can ÁoZ to 
groundwater or surface water and cause problems. 

How do on-site systems treat nitrogen Irom human waste? 
Nitrogen removal in wastewater varies depending on the type and concentration of the waste 
and the type oI 2SS used to treat it� 1itrogen concentrations are generaOOy EetZeen �� and �� 
miOOigrams per Oiter �mg�/� in domestic ZasteZater Eut can Ee higher iI a home uses OoZ�IOoZ 
Ii[tures or iI the Zaste is coming Irom a schooO, campground, or oIIice EuiOding� The draZing 
EeOoZ shoZs nitrogen transIormations as eIÁuent ÁoZs through an 2SS�

Nitrogen comes from:
Ƚ 8rine � greatest source
Ƚ )eces
Ƚ *arEage disposaOs
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http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/Contaminants/Nitrate.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/Contaminants/Nitrate.aspx
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/Contaminants/Nitrate.aspx
https://ecology.wa.gov/Water-Shorelines/Puget-Sound/Issues-problems/Dissolved-oxygen-nitrogen
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The 3aciIic 1orthZest SaOmon &enter instaOOed an 5*) Zoodchip Eed systems to Iurther document 
their Oong�term perIormance� To Oearn more aEout 31S&·s proMect go to their OSS nitrogen reduction 
web page.
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5ecircuOating *raveO )iOter �5*)�

���� mg�/

��� ���� 2.2 ���� ���

9egetated 5*) 4.1 ��� ��� 15.1 ���

(nhanced 5*) ��� ��� 1.3 ��� ���

9egetated :oodchip 5*) ��� 2.4 1.1 ��� ���

Some nitrogen that enters the septic tank is removed when the scum and solids are pumped from the 
tanN� In most 2SS, o[ygen Ooving Eacteria convert ammonium to nitrate in the drainIieOd� This process is 
caOOed ´nitriIicationµ and the eIIOuent Eecomes ´nitriIied�µ  

$dvanced systems that aerate and recircuOate ZasteZater can remove even more nitrogen �up to �� 
percent�� In the 3uget Sound region onOy aEout �� percent oI 2SS are advanced systems� Systems that 
incOude o[ygen�Iree conditions in part oI the treatment process can remove over �� percent oI nitrogen 
through a process caOOed denitriIication� 'enitriIication converts nitrate to nitrogen gas Zhich is reOeased 
to the air� 'enitriIication reTuires a type oI Eacteria that groZ in o[ygen�Iree conditions� 9ery IeZ 
nitrogen reducing systems are used in the Puget Sound region. Some advanced systems are registered to  
remove nitrogen.

$ properOy designed drainIieOd can aOso increase nitrogen removaO� &haracteristics such as the si]e oI the 
drainIieOd, the rate ZasteZater is reOeased to soiO, the depth oI soiO, hoZ the ZasteZater is appOied and 
distributed (such as drip irrigation or trenches, gravity or pressure), and vegetation management over 
the drainIieOd can aOO inIOuence Zhat happens to the nitrogen once it enters and eventuaOOy Oeaves the 
drainIieOd�

What is the role of soil?
1itrogen removaO in the soiO is highOy variaEOe� 'enitriIication and pOant uptaNe oI nitrates are the tZo 
Zays soiO can remove nitrogen Irom ZasteZater� $ deeper, moist, Iiner te[tured soiO ZiOO generaOOy 
remove more nitrogen than a shaOOoZ coarse soiO� 1itrates move sOoZer through Iine soiOs and have more 
opportunity to Ee used as Iood Ey pOants� )ine moist soiOs aOso aOOoZ the groZth oI Eacteria reTuired Ior 
denitriIication� This is especiaOOy true in the Zet cOimates oI Zestern :ashington and 3uget Sound�

Denitrification treatment system study
5ecogni]ing the need Ior more treatment options to aIIordaEOy reduce nitrogen in ZasteZater, Ze 
coOOaEorated Zith the 8niversity oI :ashington to study the perIormance oI three puEOic domain 
treatment systems.

The ���� study evaOuated the eIIectiveness oI the three systems Oisted in the taEOe EeOoZ and the 
recircuOating graveO IiOter �5*)� as a stand�aOone system Zith the goaO oI reducing totaO nitrogen 
concentrations in ZasteZater EeOoZ �� mg�/� )or more detaiOs on the study go to our 'enitriIication 
9eriIication 3roMect ZeE page.

The three treatment processes reduced eIIOuent nitrogen concentrations ZeOO EeOoZ the goaO oI an 
annuaO average oI �� mg�/ and the 5*) achieved a �� percent reduction to OeveOs Must aEove the target 
concentration. 
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http://pnwsalmoncenter.org/water-quality/
http://www.doh.wa.gov/CommunityandEnvironment/Shellfish/EPAGrants/Denitrification.aspx
http://www.doh.wa.gov/CommunityandEnvironment/Shellfish/EPAGrants/Denitrification.aspx

