Nitrogen Mass Loading Standards for Onsite Systems

Onsite systems are wastewater treatment systems that DO NOT discharge effluent directly into surface water bodies like rivers, streams, creeks, or lakes or ponds, etc…  but discharge effluent on top of or into soil (land).  DEQ has set limits for mass loading of Total Nitrogen in effluent for surface water discharges from Publicly Own Treatment Works (POTWs).  VDH has no mass loading limit for onsite systems.

VDH has limits for concentration of Nitrate going to ground water from onsite systems, which is 5 mg/l at the property line.  Requirements for this limit are typically met by using infiltration of rainwater as dilution water for diluting Nitrate applied to soil from wastewater.  Current knowledge and understanding of effects of total nitrogen on water quality suggests that in order to protect the surface water quality on a permanent basis from algae bloom and other adverse impacts, limits (restrictions) on mass loading of nitrogen (not just the concentration of Nitrate) are needed.  Concentration limits on Nitrate is adequate to meet the public health standards for drinking water quality, but is not adequate to meet the Nitrogen environmental quality standards for surface water bodies.  This is the central reason behind DEQ’s current mass loading standards for POTW’s.

In order to apply nitrogen-loading requirements uniformly between the two permitting systems and to protect the environmental quality (Chesapeake Bay and other Surface Water Bodies where ground water is ultimately released), mass-loading limits are necessary for onsite systems.  

The Maryland Department of Environment (MDE) has determined the following delivery factors for total nitrogen from onsite systems  – 

· 80% for the critical area (area within 1000 feet of tidal water);

· 50% for the area outside critical area but within 1000 feet of non-tidal waters; and

· 30% for all other areas.

In other words, 80% of the total nitrogen that is discharged within 1000 feet of tidal waters reaches the waters - likewise for the other two delivery factors.  A number of states have concentration limits of nitrate nitrogen in groundwater, including Virginia, but no states have standards (limits) for mass loading of total nitrogen from onsite wastewater systems.

Studies in Florida determined that while onsite systems contribute only 6% of the total nitrogen to the environment, they account for nearly 33% of the nitrogen found in groundwater – a disproportionately high contributor.

Virginia can be the leader for setting mass loading standards for onsite systems.  Technologies are readily available and useable in cost-effective manner to limit the Nitrogen Mass Load from Onsite Systems to the environment to 4 lb/year/acre.  

Thus, this proposed standard results in the following – 

· All newly permitted Onsite Systems must be designed to limit mass loading of total nitrogen to 4 lb/year/acre delivered to the environment;

· Delivery factors for Total Nitrogen for Onsite Systems are set as following – 

· 80% for properties within 1000 feet of tidal water (maximum allowable Nitrogen set at 5 lbs per acre per year);

· 50% for properties within 1000 feet of non-tidal water (maximum allowable Nitrogen set at 8 lbs per acre per year);

· 30% for all other properties (maximum allowable Nitrogen set at 13.3 lbs per acre per year)

· Onsite systems’ designers shall demonstrate to the permitting agencies that the total nitrogen discharge from the onsite system proposed for a property shall not exceed 4 lb/year/acre.

Rationale for 4 lbs/acre/year

The goal of the proposed standard is to bring Onsite Systems into reasonable conformity with Total Nitrogen discharge limits set by DEQ.  Fairfax County is a good example of a nearly completely sewered area.

DEQ Discharge Limit is 3 mg/l

Fairfax County Sewer Service Area is 234 square miles (149,760 acres)

Fairfax County is 94% sewered (only 6% onsite systems)

Fairfax County has 337,846 sewered dwellings

Total Reported Flow is 161 million gallons per day

Permitted Nitrogen Discharge is 1,471,944 lbs per year

Permitted Nitrogen Discharge is 9.82 lbs per acre per year  (Note:  this loading rate is greater than the 4 lbs per acre per year because of the density of households in Fairfax County – 2.25 dwellings per acre)

Permitted Nitrogen Discharge is 4.35 lbs per dwelling per year.

Therefore, assuming a density of one dwelling per acre, an onsite limit of 4 lbs per acre per year is proposed as a reasonable equivalent to DEQ current Total Nitrogen discharge limit.

The Practical Land Development Effect

Setting a Total Nitrogen limit will have the practical effect of establishing minimum lot sizes for Onsite Systems depending on the size of the system, the type of treatment and type of dispersal.  For individual lots with individual 3 bedroom sized onsite treatment works the approximate minimum lot sizes would be as follows:

	Individual Onsite Systems
	>1000’ to Surface Waters
	<1000’ to Surface Waters
	<1000’ to Tidal Waters

	Septic with Trenches
	1.7 acres
	2.3 acres
	2.9 acres

	Secondary Treatment with Trenches
	1.2 acres
	1.4 acres
	1.7 acres

	Secondary Treatment with Shallow Drip Dispersal
	0.9 acres
	1.2 acres
	1.5 acres


For planned communities the effect may be to make “Community Onsite Systems” more viable.  For example a residential subdivision with 100 3-bedrooom homes may not comply with the individual system requirements.  In this instance a community system may be the viable alternative to achieve the desired housing density.  The minimum “Project Area” for a community system sized for 45,000 gallons per day would be:

	Community Onsite Systems 

(45,000 gpd)
	>1000’ to Surface Waters
	<1000’ to Surface Waters
	<1000’ to Tidal Waters

	Secondary Treatment with Trenches
	12.0 acres
	15.6 acres
	19.7 acres

	Secondary Treatment with Shallow Drip Dispersal
	8.6 acres
	11.0 acres
	14.0 acres


