
1

Workshop on Land Workshop on Land 
Application of Biosolids in Application of Biosolids in 

Virginia 2007Virginia 2007
Rhonda L. BowenRhonda L. Bowen

HRSDHRSD
Recycling ManagerRecycling Manager

HRSDHRSD
Political subdivision of Political subdivision of 
southeastern Virginiasoutheastern Virginia
Owns and operates 9 Owns and operates 9 
major >15 MGD and 3 major >15 MGD and 3 
small <1MGD small <1MGD WWTPsWWTPs
Biosolids managementBiosolids management

Provide diversification & Provide diversification & 
innovationinnovation

IncinerationIncineration
CompostingComposting
Land applicationLand application

Atlantic PlantAtlantic Plant

54 MDG design 54 MDG design 
Annual average flow Annual average flow 
30 MGD30 MGD
Approximately 30,000 Approximately 30,000 
wet tons/ year land wet tons/ year land 
applied since 1980sapplied since 1980s

-- 1500 acres per year 1500 acres per year --
Private SitesPrivate Sites

-- HRSD Progress FarmHRSD Progress Farm

Biosolids ProcessingBiosolids Processing
Conventional Conventional mesophilicmesophilic
anaerobic digestionanaerobic digestion
Class BClass B
Centrifuge dewateringCentrifuge dewatering
Temporary hopper Temporary hopper 
storagestorage
90 day covered pad 90 day covered pad 
storagestorage
Agricultural land Agricultural land 
applicationapplication
Progress Farm Progress Farm 

HRSD Land Application Project HRSD Land Application Project 
GoalsGoals

Protect Environment / Public HealthProtect Environment / Public Health
Maintain 100% Regulatory ComplianceMaintain 100% Regulatory Compliance
Be a Good NeighborBe a Good Neighbor
Use Best Management Practices Use Best Management Practices 
Operate Cost EffectivelyOperate Cost Effectively
Uphold NBP CodeUphold NBP Code
of Good Practice (EMS)of Good Practice (EMS)

Ocean Lakes High SchoolOcean Lakes High School
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Atlantic Plant viewed 
from Ocean Lakes HS NutriNutri--GreenGreen®® Biosolids StorageBiosolids Storage

OLHS Parking Lot

Biosolids Storage 
Pad

Progress Farm 
from HS 
Parking Lot 

HRSD Pilot StudyHRSD Pilot Study
2 year study 19762 year study 1976--7878
Environmental Environmental 
viability viability 
CostCost--effectivenesseffectiveness
Agencies involved:  Agencies involved:  
EPA, USDA, DEQ, EPA, USDA, DEQ, 
VDH, VDAC, VPI, Soil VDH, VDAC, VPI, Soil 
Conservation Service, Conservation Service, 
Local Agriculture Local Agriculture 
ExtensionExtension

Pilot AreaPilot Area

15 acre test plot15 acre test plot
Soils typical to Tidewater AgricultureSoils typical to Tidewater Agriculture

poorly drained soilspoorly drained soils
well drained soilswell drained soils

Wheat and two corn crops grownWheat and two corn crops grown
Extensive application rates 10 Extensive application rates 10 -- 13 dry 13 dry 
tons/acretons/acre
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Pilot Monitoring ProgramPilot Monitoring Program

Study environmental Study environmental 
effectseffects

Ground WaterGround Water
Surface Water (Lake Surface Water (Lake 
Tecumseh/Scopus Tecumseh/Scopus 
Creek)Creek)
RunoffRunoff
SoilsSoils
CropsCrops

MonitoringMonitoring

13 monitoring wells 13 monitoring wells 
5 at 25 feet deep5 at 25 feet deep
BiBi--monthly monitoringmonthly monitoring

Soil monitoring 2 Soil monitoring 2 
times/yeartimes/year

Surface and 3 feetSurface and 3 feet

Surface runoff and Surface runoff and 
crop tissue analysescrop tissue analyses

compared to local compared to local 
agricultural fieldsagricultural fields

Pilot Soil Test ResultsPilot Soil Test Results

Soil system Soil system 
maintained ambient maintained ambient 
levelslevels

bacteriologicalbacteriological
metal concentrationsmetal concentrations
no contamination or no contamination or 
accumulationaccumulation

Pilot Groundwater Test ResultsPilot Groundwater Test Results
55 constituents analyzed 55 constituents analyzed 

onon--site groundwater wellssite groundwater wells
offoff--site test wellssite test wells
all met potable water all met potable water 
quality standardsquality standards
temporary fluctuations temporary fluctuations --
natural cyclic patternsnatural cyclic patterns
No accumulation No accumulation 
No horizontal or vertical No horizontal or vertical 
movementmovement

Pilot Surface Runoff ResultsPilot Surface Runoff Results

Runoff typical of Runoff typical of 
agricultural fieldsagricultural fields

Pilot Crop Test ResultsPilot Crop Test Results
Wheat and Corn Yields Wheat and Corn Yields 
comparable to locally comparable to locally 
grown and control plotsgrown and control plots
All metals were within All metals were within 
natural variations natural variations 
CdCd levels on special levels on special ““high high 
applicationapplication”” test plots test plots 
90dry ton acre showed 90dry ton acre showed 
minor increases however minor increases however 
levels still within natural levels still within natural 
rangesranges
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Conclusion from 2 year StudyConclusion from 2 year Study

No adverse environmental effects No adverse environmental effects 
demonstrateddemonstrated
2 year study cannot conclusively predict 2 year study cannot conclusively predict 
longlong--term environmental effectsterm environmental effects
LongLong--term study on larger site neededterm study on larger site needed

Progress FarmProgress Farm
Baseline (ambient) data Baseline (ambient) data 
established (3 years)established (3 years)

19811981--19831983
Monitoring wells (7 total)Monitoring wells (7 total)

6 well pairs (35 ft and 50 ft)6 well pairs (35 ft and 50 ft)
top and bottom of groundwater top and bottom of groundwater 
mixing zone mixing zone 
35 foot wells serve as early 35 foot wells serve as early 
warning indicators for offwarning indicators for off--site site 
primary water zoneprimary water zone
well 7 well 7 -- 50 ft. no water bearing 50 ft. no water bearing 
layer at 35 ft.  layer at 35 ft.  

Soil, crop, surface water and Soil, crop, surface water and 
runoff analyses runoff analyses 
Frequent biosolids applicationFrequent biosolids application

19831983--20032003

Progress Farm ResultsProgress Farm Results
20 year study20 year study
Biosolids applied Biosolids applied 
frequentlyfrequently
No adverse No adverse 
environmental or health environmental or health 
effectseffects
Annual crop yields higherAnnual crop yields higher
Improved soil Improved soil 
characteristicscharacteristics

Organic matter contentOrganic matter content
Moisture holding capacity Moisture holding capacity 

Why Recycle Biosolids?Why Recycle Biosolids?

Replenishes valuable organic matterReplenishes valuable organic matter
Increases water infiltration and water holding Increases water infiltration and water holding 
capacitycapacity
Reduces soil compactionReduces soil compaction
Increases the ability of soil to hold nutrientsIncreases the ability of soil to hold nutrients
Reduces soil acidificationReduces soil acidification
Provides carbon (energy) for beneficial soil Provides carbon (energy) for beneficial soil 
microbesmicrobes

Other Benefits:Other Benefits:

Reduces dependence on chemical Reduces dependence on chemical 
fertilizersfertilizers
Reduces soil erosion and runoffReduces soil erosion and runoff
Protects Chesapeake Bay, Tributaries, Protects Chesapeake Bay, Tributaries, 
and Atlantic Oceanand Atlantic Ocean
Provides essential micronutrientsProvides essential micronutrients
Sustains agriculture and open spaceSustains agriculture and open space
Provides cost savings to farmersProvides cost savings to farmers

Additional Farmer BenefitsAdditional Farmer Benefits
Increases crop yieldsIncreases crop yields

20 bushels/acre 20 bushels/acre 
Crops survive dry Crops survive dry 
seasons betterseasons better
Replenishes topsoilReplenishes topsoil
Helps maintain long Helps maintain long 
term productivityterm productivity
Provides nutrients Provides nutrients 
when plants need when plants need 
themthem
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Fertilizer
Nitrogen Uptake

Biosolids

Nutrient Cost BasisNutrient Cost Basis

POTW BenefitsPOTW Benefits
Demonstrates Demonstrates 
environmental environmental 
stewardshipstewardship
Promotes recycling Promotes recycling vsvs
disposaldisposal
Lower fuel and energy Lower fuel and energy 
costs compared to other costs compared to other 
alternatives alternatives 
(incineration/heat drying)(incineration/heat drying)
Preserves landfill spacePreserves landfill space
Cost savings to rate Cost savings to rate 
payerspayers

HRSD Private Site ApplicationHRSD Private Site Application
Corn, Wheat and Corn, Wheat and 
SoybeansSoybeans
Infrequent applicationInfrequent application

Once  in 3 Years Once  in 3 Years 

Agronomic RateAgronomic Rate
Apply nitrogen requirement Apply nitrogen requirement 
for cropfor crop

Nutrient ManagementNutrient Management
Criteria based on soil Criteria based on soil 
profiles, yield goals, profiles, yield goals, 
residual nitrogen residual nitrogen -- legumes legumes 
etc.etc.

Application MethodsApplication Methods

Contract operationsContract operations
Surface and subSurface and sub--
surface applicationssurface applications

State of the art State of the art 
equipmentequipment

Reduce compactionReduce compaction

Components of a Land Components of a Land 
Application ProgramApplication Program

Land area Land area 
requirementsrequirements
Site selectionSite selection
Permitting sites Permitting sites 
Managing operationsManaging operations
Accessing Accessing biosolidsbiosolids
characteristicscharacteristics

Nutrient managementNutrient management
Field operationsField operations
MonitoringMonitoring
Record keeping and Record keeping and 
reportingreporting
Ensuring good Ensuring good 
community relationscommunity relations
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Verify Biosolids CharacteristicsVerify Biosolids Characteristics

Nutrient content (N,P,K, trace minerals) Nutrient content (N,P,K, trace minerals) 
Metal content (regulatory limits)Metal content (regulatory limits)
Pathogen and vector attraction reduction Pathogen and vector attraction reduction 
requirementsrequirements
Product consistencyProduct consistency

Product ConsistencyProduct Consistency
Review records on biosolids qualityReview records on biosolids quality
Determine amount of variability and need Determine amount of variability and need 
for additional analytical testingfor additional analytical testing
Consistently produce exceptional quality Consistently produce exceptional quality 
biosolidsbiosolids
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Se 5.5 5.5 5 6 5 100

Ni 16 16 16 15 13 420

Mo 25 20.25 18 16 18 75
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Field Operations ChecklistField Operations Checklist

Verify landowner agreementsVerify landowner agreements
Confirm regulatory approvals for siteConfirm regulatory approvals for site
Note any fields deleted since site selectedNote any fields deleted since site selected
Make sure all required maps, soil testing Make sure all required maps, soil testing 
and other analytical monitoring is currentand other analytical monitoring is current
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Checklist cont.Checklist cont.
Review farm nutrient management plan Review farm nutrient management plan 
and verify proposed agronomic ratesand verify proposed agronomic rates
Review makeup of surrounding areas Review makeup of surrounding areas 
(residences, other farms, churches, etc.)(residences, other farms, churches, etc.)
Verify proper buffer zones have been Verify proper buffer zones have been 
establishedestablished
Review contractor housekeeping issuesReview contractor housekeeping issues

House KeepingHouse Keeping
Spill prevention and cleanupSpill prevention and cleanup
Daily equipment cleaningDaily equipment cleaning
Prompt incorporation of biosolids where Prompt incorporation of biosolids where 
appropriateappropriate
Tracking of mud/biosolids onto roadwaysTracking of mud/biosolids onto roadways
Inspect trucks for tailgate leaks, Inspect trucks for tailgate leaks, 
cleanlinesscleanliness

Odor MitigationOdor Mitigation
Distance to receptorsDistance to receptors
Metrological conditionsMetrological conditions
Volume of material storedVolume of material stored
Physical features of sitePhysical features of site

During land applicationDuring land application

Check the area Check the area 
applied versus the applied versus the 
volume of biosolids volume of biosolids 
applied to confirm applied to confirm 
application rate is application rate is 
consistent with target consistent with target 
agronomic rateagronomic rate
Review truck records, Review truck records, 
weight tickets, weight tickets, 
tonnage reportstonnage reports

After land applicationAfter land application

Review contractor Review contractor 
reports, daily, monthly reports, daily, monthly 
etc.etc.
Inspect site for final Inspect site for final 
cleanupcleanup
Prepare farm reportPrepare farm report
Farmer follow upFarmer follow up
Work with local Work with local 
extension agentsextension agents
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Available ResourcesAvailable Resources
USEPA Land Application of Biosolids Process USEPA Land Application of Biosolids Process 
Design ManualDesign Manual
USEPA A Plain English Guide to the EPA Part USEPA A Plain English Guide to the EPA Part 
503 Biosolids Rule503 Biosolids Rule
VT Land Application of Biosolids for Agricultural VT Land Application of Biosolids for Agricultural 
Purposes in VirginiaPurposes in Virginia
National Manual of Good Practice for Biosolids National Manual of Good Practice for Biosolids 
(National Biosolids Partnership)(National Biosolids Partnership)

Other ResourcesOther Resources
Biosolids Use Information Committee _ Biosolids Use Information Committee _ 
Greg EvanyloGreg Evanylo
Virginia Virginia BiosolidsBiosolids Council Council 
www.www.virginiabiosolidsvirginiabiosolids.com.com
MidMid--Atlantic Biosolids Association (MABA) Atlantic Biosolids Association (MABA) 
Bill Bill ToffeyToffey
National Biosolids Partnership National Biosolids Partnership 
www.www.biosolidsbiosolids.org.org/  /  


