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Enacted October 18, 1972 (PL 92-500)

Section 405 sets the framework for sewage sludge 
regulations (i.e., Part 503)

Requires EPA to establish standards for proper treatment, use 
and disposal of sewage sludge

Also requires EPA to conduct biennial reviews to determine if 
additional pollutants should be regulated

Clean Water Act (CWA)



Standards for the Use or Disposal of Sewage Sludge

Enacted February 1993

Solid, semi-solid, or liquid residue generated during the 
treatment of domestic sewage in a treatment works

Applies to a limited number of pollutants

Specifies requirements for three management options:
• Land application
• Incineration
• Surface disposal

40 CFR Part 503
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Requirements focus on the generator, user, 
disposer of sewage sludge

 General requirements
 Numeric limits
 Management practices
 Operational standards
 Monitoring
 Recordkeeping
 Reporting

40 CFR Part 503



Self-implementing rule

Federally enforceable without a permit

Essentially all states have adopted Part 503
 Some state laws are more restrictive
 Sensitive environmental conditions (e.g., ground water)

40 CFR Part 503

Choice of use or disposal practice 
remains a local decision

Effective management practices 
help support the needs of local 
communities

• Renewable resource
• Too valuable to waste



40 CFR Part 503
Heavy Metals

• Heavy Metals limits
✓ Risk based
✓ Arsenic, Cadmium, Chromium1, Copper, Lead, Mercury, 

Molybdenum2, Nickel, Selenium, Zinc

• Regulatory limits
 Ceiling concentration limits (CCL)
 Pollutant concentration

limits (PCL)
 Cumulative pollutant loading

rate (CLPR)
 Annual pollutant loading

rate (APLR)

1 1995 amendment deleted land application limits
2 1994 amendment only retained CCL



• Microbial standards
 Technology based
 Salmonella sp., fecal coliforms, enteric viruses, viable helminth ova

• Class A:
 <1000 fecal coliform MPN / g (dry weight) or

<3 salmonellae MPN / 4 g (dry weight)
 <1 PFU enterovirus / 4 g (dry weight)
 <1 viable helminth ova / 4 g (dry weight)

• Class B:
 Use of a PSRP or equivalent process or

<2 million fecal coliform / g (dry weight)

40 CFR 503
Pathogens and Indicator Organisms



Public access:
• 30 days – public access when there is a low potential 

for exposure
• 1 year – public access restriction when there is a high 

potential for exposure (e.g., turf)
Harvest:

• 30 days – food, feed, fiber crops harvest
• 14 to 38 months – depending on type of food crop and 

likelihood of touching amended soil
Grazing:

• 30 days – animals not allowed to graze

Class B Biosolids
Land Applied



Employing one of the following:

• Biological processes which break down volatile 
solids, reducing available nutrients for microbial 
activities and odor producing potential
 38 % VS reduction via treatment

• Chemical or physical conditions which stop microbial 
activity
 Alkali to raise pH to at least 12

• Physical barriers between vectors and volatile solids 
in the sewage sludge
 Soil barrier

Vector Attraction Reduction
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EPA’s National Pretreatment Program, 1973–2003: 
Thirty Years of Protecting the Environment 



Biosolids Use/Disposal Practices 
by EPA Region 
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Typical Application Practices

Loading Spraying

Spreading Slinging

Injecting
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Struvite 
(Magnesium Ammonium Phosphate) 
recovery from digester supernatant 

and sludge dewatering liquid 

Crystal Green® 
(5-28-0 +10 Mg) 
… a 99.9 percent pure,  
slow release form of 
nitrogen, phosphorus 
and magnesium



Micromidas - Initial commercialization effort is the 
production of polyhydroxyalkanoates— bio-degradable, 
renewably-derived plastics. 

The Process



•  ENERGY
- IMPROVED ENERGY EFFICIENCY
- ENERGY SELF SUFFICIENT 

- ONSITE HEAT & POWER PRODUCTION
- ALTERNATIVE ENERGY SOURCES

- NET EXPORTERS OF ENERGY?

Current/Future Focus

Portfolio 
Manager
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New-Generation Lean Burn Cogeneration Engine 
– Cummins Power Generation

Combustion Turbine

Microturbine Molten Carbonate Fuel Cell

Steam Turbine



http://www.kingcounty.gov/environment/wastewater/EnergyRecovery/FuelCellDemonstration.aspx

http://www.cwwga.org/subpages1.asp?pageid=14







Applying all of the Biosolids produced to cropland 
as a partial replacement of commercial fertilizer?

Assume:   
• 8 million dry U.S. tons of biosolids per year
• 406,429,909 acres of cropland in the U.S.
• 309,607,601  acres of harvested cropland
• applying biosolids at 2 tons/acre  ….

Would only require:
• 4 million acres
• ~1% of the total cropland
• ~1.4% of the harvested cropland



 14,000 Nutrient-related Impairment Listings in 49 States
 2.5 Million Acres of Lakes and Reservoirs
 80,000 Miles of Rivers and Streams
 And This is an Underestimate . . .

 Over 47% of Streams Have Medium to High Levels of 
Phosphorus and Over 53% Have Medium to High 
Levels of Nitrogen

 168 Hypoxic Zones in U.S. Waters 
 78% of Assessed Continental U.S. Coastal Area 

Exhibits Eutrophication Symptoms
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National Scope of 
Nutrient Water Quality Problem



Concentrations of Nitrogen Nationally



Hypoxic Zone Locations





As of Dec’2010  … the TMDL sets Bay watershed limits of 
185.9 million pounds of nitrogen, 12.5 million pounds of phosphorus … 

• Nitrogen pollution to the Chesapeake Bay must be reduced by 25% 
• Phosphorus pollution must be reduced by 24% 



Role of Water Reuse and Biosolids     
in meeting nutrient management 

requirements
Water Reuse and Biosolids Use in 

Agriculture to replace inorganic fertilizer 
as a strategy for reducing nutrients in 
receiving waters 
 Wastewater as an alternative water supply
 Biosolids as a Nitrogen & Phosphorus fertilizer source

Water/Wastewater/Biosolids Management 
Systems designed for multiple benefits 
taking advantage of ecosystem services 



13Dec2010      NRCS      DM 9500-012 GRASSLAND RESERVE 
PROGRAM 

PROGRAM PURPOSE 
The purpose of the Grassland 
Reserve Program (GRP) is to 
provide assistance to landowners 
and operators to protect grazing 
uses and related conservation 
values on eligible private range 
and pasture lands. 

16. PROHIBITED ACTIVITIES 
Trash Dumping.  
Dumping, collecting, recycling, or 
storing of trash, refuse or waste is 
prohibited, except that animal 
waste may be applied as fertilizer 
at rates recommended in the GRP 
Management plan.  Sewage sludge 
is not allowed. U.S. DEPARTMENT OF AGRICULTURE 

WASHINGTON, D.C. 20250 



January 2012      NRCS      CODE 590 

U.S. DEPARTMENT OF AGRICULTURE 
WASHINGTON, D.C. 20250 

CONSERVATION PRACTICE 
STANDARD 

NUTRIENT MANAGEMENT 
CODE 590 

PURPOSE 
• To budget, supply, and conserve nutrients for plant 
production. 
• To minimize agricultural nonpoint source pollution of 
surface and groundwater resources. 
• To properly utilize manure or organic by-
products as a plant nutrient source. 
• To protect air quality by reducing odors, nitrogen 
emissions (ammonia, oxides of nitrogen), and the 
formation of atmospheric particulates. 
• To maintain or improve the physical, chemical, and 
biological condition of soil. 

CRITERIA  General Criteria Applicable to All Purposes 

A nutrient budget for nitrogen, phosphorus, and 
potassium must be developed that considers all 
potential sources of nutrients including, but not 
limited to, green manures, legumes, crop 
residues, compost, animal manure, organic by-
products, biosolids, waste water, organic 
matter, soil biological activity, commercial 
fertilizer, and irrigation water. 





NRC/NAS Reviews
1996 2002 



 Basically part of the short term carbon cycle

 Biosolids management can impact the carbon cycle …
 By making or using energy
 By replacing products that require energy to produce
 By replacing products that emit GHGs
 By emitting gases other than CO2 … CH4 & N20
 By sequestering carbon

 Biosolids can be a significant source of GHG credits

36

GHG Emissions - Wastewater 
Treatment/Biosolids Management







PPCPs

Emerging Contaminants

EDCs

Other: BFRs, PFCs, 
pesticides

OWCs
AWIs

BFRs – brominated flame retardants
PFCs – perfluorinated compounds



Contaminants of Emerging Concern in Water*

Pesticides

Pharmaceuticals 
and Personal Care 

Products
(PPCPs)

Endocrine 
Disrupting

Compounds

PFOA

PBDEs

Prions

Nanomaterials

*Not an exhaustive list.



Emerging Contaminants

 Male fish producing eggs in Potomac River -
Male fish with female characteristics found in Potomac 
tributaries (Sept’06)

 Man-Made Chemicals May Put Strain on Fish (Mar’08)

“EPA Fails to Meet Mandate on Endocrine -Disruptors” … 
Our Stolen Future
by Theo Colborn, Dianne Dumanoski & John Peterson Myers 

 Senate Subcommittee on Transportation Safety, 
Infrastructure Security, and Water Quality hearing on 
“Pharmaceuticals in the Nation’s Water: Assessing Potential Risks 
and Actions to Address the Issue.” (April 15, 2008)

 Chicago letter to EPA AX requesting an end to the use of 
TCC & TCS in consumer products to avoid build-up in biosolids.





Actual vs Predicted Odor Levels



Improvements in lime mixing by DCWASA resulted in more consistent product 
quality, reduced odors, consistent  Fecal coliform results (<1,000 mpn/g dry 
weight – Class A standard for fecal coliforms), and cost savings of ~$1M/yr.



Effect of source of Zn addition on plant tissue concentration 
during a 5-yr field experiment
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•   CARBON FOOTPRINT / GHG EMISSIONS
- REDUCED FOOTPRINT
- ZERO CARBON FOOTPRINT
- CARBON NEUTRAL THRU OFFSETS

•   MULTIPLE BENEFITS / RESOURCE RECOVERY
- WATER REUSE
- WETLANDS / HABITAT RESTORATION 
- CARBON SEQUESTRATION
- SOIL ENHANCEMENT
- BIOFUELS, FERTILIZER RECOVERY

•  INTEGRATED WATER RESOURCES MGNT.

Current/Future Focus





Pressures on biosolids recycling …
Online survey of individual TWTDS asked respondents to identify the three most 
important pressures on biosolids recycling.  Figure 12 is a compilation of the ~250 
responses from around the nation.  The #1 priority responses appear in the darkest 
color; the #3 priority responses appear in the lightest color.



Legislative or regulatory activities happening or imminent 
pertaining to biosolids …
State biosolids coordinators were asked to indicate if any state legislative or 
regulatory activities that would affect biosolids management were 
happening or were imminent.  Figure 13 displays their responses:   
half of the states are not experiencing such activities.


