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Goals
• Estimate area that recharges 

sufficient water to dilute nitrate in 
effluent to a target concentration

• Reasonable input values

• Consistent methodology

• Defensible



Model

conservation of mass

Nitrate In = Nitrate Out



Nitrate In

• P: occupancy rate 
# of people per home

• N: nitrate loading rate
pounds nitrate per person per year



Nitrate Out

• R: recharge 
inches per year 

• T:  nitrate after dilution 
mg/l

• A: average lot size
acres



Trela Douglas Model

4.42 x P x N = R x T x A

• In use in NJ since 1970’s
• Wide application
 Pinelands
 Highlands
 Municipalities

• SAB reviewed
• Solve for A



Assumptions
• Septic tank only source of nitrate on 

lot
• No upgradient sources of nitrate
• All of area provides recharge, no 

runoff
• Complete mixing of leachate with 

recharge



Nitrate In Variables
People per Home (P)

• 3  
• Highlands uses 4

NO3 loading rate (N)
• 10 lbs/person/home
• Never challanged



Nitrate Out Variables
Recharge (R)

• Based on average precipitation
• GSR-32 methodology
• What makes it below root zone
• No wetlands, hydric soils, water

Nitrate Target  (T)
• 2 mg/l 
• Highlands more restrictive



Recharge 

“A Method for Evaluating Ground-Water-Recharge Areas 
in New Jersey” by Charles and others, 1993, GSR-32





Lot-Specific 
Nitrate Dilution 
Excel File 

Time intensive
Different lot size 

for every soil &
municipality

OFR 04-1



HUC11 NO3 Model



Limitations/Features
• Average lot sizes per HUC11 
 Multiple zonings per municipality, maybe
 Need to determine HUC11s

• No credit for NO3 treatment technology
• Required recharging land per septic system
 Eliminate water, wetlands, hydric soils

• Only NO3 from lot
 No credit for nearby areas of clean recharge
 No penalty for nearby NO3 loading



Goal: 6 recharging acres/system
Total lot size = 250 acres
Water, wetlands & hydric soils = 50 acres
Recharging acres = 200 acres
Average lot size = 200/6 = 33 systems

Water: 
30 acres

Wetlands
& hydric 
soils: 
20 acres

Eliminate water, wetlands, hydric soils



Preserved open space - woods

Preserved agricultural land

Older homes, 
small lots 
on septicsFarmland 

under 
contact 

Only need to dilute NO3 from lot – no credit or penalty

6 acres/system recharging land
Total lot size = 250 acres
Water, wetlands & hydric soils = 50 acres
Recharging acres = 200 acres
Average lot size = 200/6 = 33 systems



Use DEP’s GEOWEB for HUC11s



www.nj.gov/dep/wrm/index.html

http://www.nj.gov/dep/wqmp/guidance.html

References



References

Reference Link
Recharge report GSR 32 http://www.njgeology.org/pricelst/gsreport/gsr32.pdf
Recharge Excel http://www.state.nj.us/dep/njgs/geodata/dgs99-2.htm
Nitrate Dilution Report http://www.state.nj.us/dep/njgs/pricelst/ofreport/ofr04-

1.pdf
Nitrate Dilution Excel http://www.state.nj.us/dep/njgs/geodata/dgs02-6.htm
Nitrate Dilution IC http://www.state.nj.us/dep/njgs/enviroed/infocirc/nitrat

edilutionFAQ.pdf

www.njgeology.org



Thank You

Questions?


	HUC11 �Nitrate �Dilution�Model
	Goals
	Model
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20

