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What is Spray Irrigation? 

Vegetation 
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Spray Irrigation:  an alternative method of wastewater  

   treatment and disposal 
 

 

Benefits 

1. Nutrients, BOD, TSS, bacteria greatly reduced through infiltration 

2. Nutrients removed can be available to support vegetation growth 

3. Renovated wastewater recharges the groundwater 

 

Process: 

- WWTP effluent discharged to storage pond. 

- Wastewater in pond then used to irrigate fields. 



Facilities – 33 in MD 

Irrigation rate 
based on amount 

required to 
maintain turf 

grass ~ 0.25 
in/week 
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Irrigation rate based 
on type of 

vegetation, soil, to a 
max of 2 in/week. 



Facility Locations 
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Typical Permit Requirements 
• Monitoring 

– Effluent 

• At discharge from pipe to storage pond 

– Groundwater 

• Monitoring wells throughout spray fields 

– Surface Water 

• Stations in surface waters adjacent to spray fields 

– Flow 

• Flow out of storage pond to spray lines (i.e., indicative of irrigation) 

• Buffers 
– Between spray fields and surface waters/adjacent properties 

• Storage 
– Mostly 60 – 90 days (some as high as 5 months) 

• Irrigation 
– No irrigation of non-vegetated soils (i.e., no irrigation during winter months - exceptions) 

– No irrigation when soils are frozen, during rain events, during high winds, or when the soils are 
saturated 

– No irrigation if less than 2 ft. vertical buffer of unsaturated soil 
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Parameter Class I Class II Class III 

BOD 70 10 10 

TSS (mg/l monthly 

average) 

Or Turbidity in NTU 

90 10 
Turbidity 

2 NTU 

Fecal Coliform 
(MPN/100 ml) monthly 

geometric mean 

200 3 2 

pH 6.5 – 8.5 6.5 – 8.5 6.5 – 8.5 

•  Effluent: Three levels of pre-application treatment requirements 

Typical Permit Limits 



Typical Permit Limits 

• Groundwater 
– NO3: 10 mg/l 
– NO2: 1 mg/l 
– TKN: monitoring required without limit 
– TN: 10 mg/l 
– pH: monitoring required without limit 
– PO4: monitoring required without limit 
– TDS: 500 mg/l 
– Chlorides: 250 mg/l 
– Fecal Coliform: Non-detect 

 

• Both Effluent and Groundwater reporting through 
DMR 
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Modeling Approach/Key Assumptions 

• Delivered Load to Surface Water  

(Nutrient Load applied – nutrient plant uptake) x Delivery factor) 

 [(Flow x Concentration)-Plant Uptake] x (Delivery Factor) 

 

• Delivery Factor 

– Critical Area, within 1,000 ft., and outside of 1,000 ft. 
• 80%, 50%, and 30% delivery 

– Same as septic system delivery factors 

• Irrigation Rate/Plant Uptake 

– Varies depending on vegetation, soils, etc. - from 0.25 
in/week to a maximum of 2 in/week 

– Varies depending on type of crop 
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Importance for Model 

• Small number of facilities; small load 

~ 100,000 – 150,000 lbs of Nitrogen delivered to MD surface 
waters 

So why important? 

– Local specificity of Phase 6 Model 
Modeling local water quality 

– Number of WWTPs converting to spray irrigation expected 
to increase 

Why? Scarcity of nutrient allocations  

 To meet demand capacity growth while meeting local and Bay WQ 

 Limitations set in permit too stringent for the permittee to meet 
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Contacts  
 

Ching-Tzone Tien 

ctien@mde.state.md.us 

 

Groundwater Permits Division 

Maryland Department of the Environment 
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