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Tree Growth and Nutrient Cycling Study Site

SMZ Effectiveness 
Study Site

- Treated Stream

- Control Stream

- Treated Area

- Perennial Stream SiteStudy Site
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Tree Growth Response and Nutrient Dynamics 
Following Land Application of Biosolids to Forests in 

Virginia

• Objectives: To identify nutrient cycling dynamics following land 
application of biosolids on pine plantations. To determine the growth 
response of loblolly pine following the application of biosolids. 

   PAN pH 
Treatments  

Dry Weight 
(Tons/acre) 

Carbon 
(Tons/acre) 

Total N 
(Tons/acre) (lb/acre) 

Fall Application     
Lime Stabilized (1) 42.3 14.8 1.5 880 12.4 
Anaer. Digested 31.5 9.8 1.57 935 8.2 

        
Spring Application     
Lime Stabilized 10.3 3.6 3.8 220 12.2 
Pellets  1.08 - - 230 - 
Urea + DPA  - - - 209 - 
Anaer. Digested 7.7 2.4 0.4 223 8.5 
Anaer. Digested 33.5 10.4 1.7 943 8.5 
Anaer. Digested 62.6 19.4 3.1 1820 8.5 
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Workshop on Land Application of Biosolids in Virginia
May 30th, 2007

BLOCK 1

10 11 21 29 32
20 33 35 36 37

1 9 12 22 30 31
19

34

BLOCK 4

2 8 13 23
18

BLOCK 2 Treatments
Control
Lime 800F
Dig800F
Dig200S

BLOCK 3 26 28 Dig800S
3 7 14 17 24 Dig1600S

Urea + DPA
Lime 200S

5 Pellets

Notes:
25 9 treatments, 4 replications

4 6 15 16 No plot #27

Fall Application (F) : November 2005
Spring Application (S): March 2006

Source of material
Alexandria, VA
Blue Plain, DC
Parkway, MD

Power line

Access road

Lateral road

Secondary road

You are 
here!
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Total nitrogen availability from AEM and CEM after Fall application
(Forest Floor and Soil)
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Total nitrogen availability from AEM and CEM after Spring application 
(Forest Floor and Soil)
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Foliage Dry Weight/100 fsc
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Nitrate Concentration in Lysimeter Samples over Time
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Effectiveness of Streamside Management Zones 
(SMZs) to Protect Water Quality Following Land 

Application of Biosolids
Objectives: To determine the effectiveness of stream management 

zones to protect water quality following forest land application of 
biosolids.

Sampling activities
• Where?

– In stream
– Across streamside management zone (SMZ)

• When?
– Every two weeks

• What?
– Replace cation and anion exchange membranes in forest floor and soil
– Samples from suction lysimeters
– Grab samples from streams
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- Anaerobic Biosolids - Ion Exchange Membranes

- Lysimeter- Intermittent Stream

50 ft SMZ

50 ft SMZ50 ft

50 ft

Control TreatmentSMZ

- Overland Flow Samplers- Channelized Flow Path
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Nitrate Flux in Ion Exchange Membranes over Time
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Average Nitrate Flux Measured with Ion Exchange Membranes
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Nitrate Concentration in Lysimeter Samples over Time
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Average Nitrate Concentrations in Lysimeter Samples
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Nitrate Concentrations in Intermittent Streamwater
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Nitrate Concentrations in Perennial Streamwater
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