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Objectives for Today 
• Discuss nutrients applied to managed landscapes vs. 

surface water quality effects (N and P) 
 

• Review mechanisms of N and P runoff losses and 
mitigation/management effects 
 

• Review recent USA studies on effects of intensive 
fertilizer management (e.g. bans) on runoff N and P 
reductions 
 

• Summarize all into management recommendations 
for the urbanizing landscape 



Virginia Tech – Crop and Soil Environmental Sciences 

So, what are the concerns with nutrient movement from lawns 
and landscapes in the urban/suburban environment? 



Virginia Tech – Crop and Soil Environmental Sciences 

Phosphorus Generally Limiting in Freshwater Systems 
 

University of Manitoba Experimental Lakes Area Research Project 
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EPA Assumptions for C.B.  
N & P Runoff Concentrations 

EPA (2008) asserted that the literature and data 
sets available for their review varied little in 
relative runoff concentrations and therefore 
they established median concentrations of 2.0 
mg/l total N and 0.27 mg/l total P for all initial 
inputs and then the model varies the 
proportional loadings given in Table1 based on 
the relative water balance assumptions and 
application of “the simple method” for runoff.  



EPA Assumptions for C.B.  
N & P Runoff Concentrations 

EPA (2011) modified the loading calculations 
to use a constant concentration of  
0.27 mg/l for TP and a constant TKN of 1.4 
mg/l for all urban areas (both pervious and 
impervious), and then the load is calculated 
based on the simulated runoff volumes.  
 
Thanks to Jen Brophy-Price (WSSI) for this update. 



Virginia Tech – Crop and Soil Environmental Sciences 

Fertilization is an essential component 
of site development and maintenance, 
but what’s the effect on that creek in 
the back yard? 



Virginia Tech – Crop and Soil Environmental Sciences 
How important is soil erosion? 



The answer is clear, minimizing sediment losses 
during active construction and development 
activities is probably the single most important 
management strategy! 



Virginia Tech – Crop and Soil Environmental Sciences 

So, how do I limit losses of N and P in 
the urbanized environment?  



Virginia Tech – Crop and Soil Environmental Sciences 

Agronomic Soil Test P in Virginia for years 
2004-2006.  (% soils rated “Very High”) 

92,303 Commercial Samples 

≥10%-Yellow 

≥20%-Orange 

≥33%-Red Heckendorn and Maguire, 2007 



Virginia Tech – Crop and Soil Environmental Sciences 

Agronomic Soil Test P Data Base in Virginia for 
years 2004-2006.  (% soils rated “Very High”) 

32,172 Lawn & Garden Samples 
≥10%-Yellow 

≥20%-Orange 

≥33%-Red Heckendorn and Maguire, 2007 



Virginia Tech – Crop and Soil Environmental Sciences 

Frederick Series, Shenandoah Valley

Soil Test P, ppm
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Virginia Tech – Crop and Soil Environmental Sciences 

Minimizing N and P Loss 
• Quickly revegetate, stabilize or mulch all 

bare soils to avoid sediment loss. This will 
minimize losses of P from new seedings. 
 

• Restrict N applications to the growing 
season only and apply no more than 1 
lb/1000 ft2 at a time of soluble N 
sources. Total applications to well-
managed lawns should not exceed 3 
lbs/1000 ft2 per year (max!).  



Does N runoff from well  
managed  turf?  No! 

A dense turf is a strong deterrent to runoff.  Linde and Watschke 
(1997) reported no detectable sediment in approximately 83% of 
237 runoff samples from creeping bentgrass and perennial ryegrass 
turf.   Even under worst-case conditions where fertilizer was applied 
to turf but not watered-in and a major storm event or simulated 
event occurred within a few hours of application, the amount of 
fertilizer N and P lost to runoff was generally less than 10% of 
applied and, more often, only 2-4% of applied (Walker and 
Branham, 1992).  Runoff N losses in cool-season turfgrasses has 
been reported as minimal (Gross et al., 1990; Morton et al., 1988).   
Similar results were reported for a St. Augustinegrass lawn on a 10% 
slope (Erickson et al., 2001).  Responsibly managed turfgrasses have 
generally been observed to have little N leaching and/or runoff 
potential (Gross et al., 1990; Miltner et al., 1996).  



Virginia Tech – Crop and Soil Environmental Sciences 

Minimizing N and P Loss 
• Only apply P to (A) new seedings on 
freshly disturbed ground or (B) 
based on site specific soil tests. 
 

• Restrict P applications to new 
seedings to no more than 2 lbs/1000 
ft2 and minimize runoff via mulch. 
 
 



Virginia Tech – Crop and Soil Environmental Sciences 

Minimizing N and P Loss 
• Don’t apply fertilizers within 10 feet 
of open water or ditches. 
 

• Don’t apply fertilizers onto 
sidewalks, driveways or roads. This 
necessarily may mean having to 
change or modify the kind of 
spreader that you use.  
 
 



Virginia Tech – Crop and Soil Environmental Sciences 



Virginia Tech – Crop and Soil Environmental Sciences 
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Literature Reports on Effects of 
Fertilizer Bans or Restrictions 

One recent study from Michigan (Lehman 
et al., 2009) reports a 28% reduction in 
total-P loadings to stormwater one year 
after implementation of a local regulation 
that banned or greatly restricted fertilizer 
P applications.  



Literature Reports on Effects of 
Fertilizer Bans or Restrictions 

Another EPA supported study (Lake Access, 2010) 
reports over 50% reduction in total P runoff in 
2001/2002 between two adjacent watersheds due 
to P fertilizer restrictions. 
 
In contrast, Minnesota enacted statewide 
limitations on fertilizer P applications in 2002 and 
2004 which greatly reduced total-P applications 
(as controlled by site-specific soil testing), but 
significant decreases in P in receiving streams had 
not been validated or quantified by 2007. 
 
 



Literature Reports on Effects of 
Fertilizer Bans or Restrictions 

Meanwhile, a study in Wisconsin (Garn, 2002) 
found that stormwater runoff P events from 
home lawns were more frequent than expected 
and significantly enriched in P which was 
directly related to soil-test P levels.   However, 
that same study reported very little total-N 
runoff from the same densely developed 
lakeshore lawns.  



Conclusions and Recommendations 

The collective scientific literature on N-
fertilizer application and management in 
intensively managed urban turfgrass 
systems clearly indicates that by carefully 
restricting application rates (e.g. no more 
than 1 1b/1000 ft2 of soluble N at least 30 
days apart for cool season grasses), that N 
runoff losses will be quite minimal.  



Conclusions and Recommendations 

It is also clear that restricting P-fertilizer 
applications to urban soils to correspond 
to actual plant needs (via soil testing) is 
the most effective way to reduce P-runoff 
losses over time. However, limiting long-
term P release from soils that have 
received repeated and excessive fertilizer 
applications will be challenging. 



Conclusions and Recommendations 
Collectively, we believe that the single most 
important factor or practice for reducing 
short-term nutrient runoff from establsihed 
landscapes would be to limit or prevent 
application of fertilizers directly onto 
sidewalks, driveways and other impervious 
surfaces.   This can be readily accomplished 
by use of drop spreaders or liquid spray 
fertigation equipment rather than 
conventional spin/rotary spreaders.  



Conclusions and Recommendations 
In context, however, it is essential to point out 
that both N and P fertilization are required for 
establishment of new vegetation on 
construction sites and in newly prepared and 
landscaped areas.  Similarly, adequate soil N 
and P must be available to sustain desired turf 
and landscape plantings over time and 
appropriate applications should be made to N- 
and P-deficient soils where those limitations 
are clearly apparent and documented.  

 



Conclusions and Recommendations 
Loss of sediment-bound N and P will be negligible 
from established and well-managed home lawns and 
landscapes.  However, where site development and 
construction removes established vegetation and 
litter layers, the highest risk is clearly associated with 
previously P-enriched topsoil layers.  
 
While exposed subsoil materials (typically Fe and clay-
rich B and C horizons) may pose a significant short-
term site specific risk for sediment loss, their effect on 
nutrient levels in runoff is negligible.  



Conclusions and Recommendations 
Several available studies indicate a potential 25 to 
50% reduction in total-P loading to stormwater within 
several years following implementation of P-fertilizer 
bans or stringent soil-test based limitations. 
 
The scientific literature also indicates that intensive N 
management can minimize or largely eliminate direct 
runoff losses from turfgrass; thus, we would also 
expect significant reductions of 10 to 20% in total N 
loadings to stormwater. 



Conclusions and Recommendations 

However, these predictions are based on a 
very small set of published (and largely 
non-refereed) studies.  Catchment-specific 
runoff studies and monitoring would be 
required to validate and confirm the 
response of actual N and P runoff loadings 
to actual changes in application rates and 
management practices. 
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