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Nutrient Removal – Why We CareNutrient Removal – Why We Care

 Water quality deterioration

 Source water protection for drinking water

 Health impacts

 Quality of life

 Water quality deterioration

 Source water protection for drinking water

 Health impacts

 Quality of life

Nutrient Effects on Water QualityNutrient Effects on Water Quality
 Nuisance levels of algae and aquatic vegetation, toxic

algae

 Drinking water taste and odor problems

 Low dissolved oxygen levels

 Imbalance of aquatic species

 Increased turbidity – sight feeding fish,
aesthetics, water safety

 High nitrate levels in drinking water

 Formation of disinfection byproducts in drinking water

 Nuisance levels of algae and aquatic vegetation, toxic
algae

 Drinking water taste and odor problems

 Low dissolved oxygen levels

 Imbalance of aquatic species

 Increased turbidity – sight feeding fish,
aesthetics, water safety

 High nitrate levels in drinking water

 Formation of disinfection byproducts in drinking water
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Nutrient SourcesNutrient Sources

 Point sources

! Urea

! Food products

! Cleaning products

! Human waste

 Point sources

! Urea

! Food products

! Cleaning products

! Human waste

 Nonpoint sources

! Urban runoff

! Agricultural runoff
(fertilizer/manure)

! Atmospheric
deposition

 Nonpoint sources

! Urban runoff

! Agricultural runoff
(fertilizer/manure)

! Atmospheric
deposition

MississippiRiver Basin from

Bryant Watershed Education Project, West Plains, Missouri.
http://www.watersheds.org/places/extension/MissBasin.pdf

Total Nitrogen
0.56 to 2.18 mg/L

Total Phosphorus
0.02 to 0.067 mg/L

Ecoregional Nutrient Criteria for KansasEcoregional Nutrient Criteria for Kansas
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EPA’s Action Plan for Reducing,
Mitigating and Controlling Hypoxia in
the Northern Gulf of Mexico

EPA’s Action Plan for Reducing,
Mitigating and Controlling Hypoxia in
the Northern Gulf of Mexico

 Reduce size to 2500 square miles

 Reduce nutrient loads to the Gulf by 30%

 Ecoregional criteria for Kansas
! 0.56 to 2.18 mg/L Total Nitrogen
! 0.02 to 0.067 mg/L Total Phosphorus

 Reduce size to 2500 square miles

 Reduce nutrient loads to the Gulf by 30%

 Ecoregional criteria for Kansas
! 0.56 to 2.18 mg/L Total Nitrogen
! 0.02 to 0.067 mg/L Total Phosphorus

Kansas Surface Water Nutrient
Reduction Plan
Kansas Surface Water Nutrient
Reduction Plan

 30% overall reduction in nitrogen

 30% overall reduction in phosphorus

 Best Management Practices for nonpoint sources

 Phased technology-based limits for point sources
! Annual averages of 8 mg/L TN and 1.5 mg/L TP for large point

sources
! Limits phased into permits through 2020

 30% overall reduction in nitrogen

 30% overall reduction in phosphorus

 Best Management Practices for nonpoint sources
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sources
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Kansas Technology-Based
Nutrient Effluent Limits

Kansas Technology-Based
Nutrient Effluent Limits

Treatment TN (mg/L) TP (mg/L)

Biological Nutrient
Removal (BNR)

8.0 1.5

Enhanced Nutrient
Removal (ENR)

5.0 0.5

Limits of
Technology (LOT)

3.0 0.3

EPA Criteria 0.56 to 2.18 0.02 to 0.067

Biological Nutrient RemovalBiological Nutrient Removal
Headworks

Biological
Treatment

Clarification

Disinfection

Outfall

Digestion/
Solids Handling

Effluent Limits
TN 8 mg/L
TP 1.5 mg/L
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Limits of TechnologyLimits of Technology
Headworks

Biological
Treatment

Filtration

Disinfection

Outfall

Clarification
Digestion/

Solids Handling

Chemical
Precipitation

Effluent Limits
TN 3.0 mg/L
TP 0.3 mg/L

Enhanced Nutrient RemovalEnhanced Nutrient Removal
Headworks

Biological
Treatment

Clarification

Disinfection

Outfall

Digestion/
Solids Handling

Filtration

Effluent Limits
TN 5.0 mg/L
TP 0.5 mg/L
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Design ConsiderationsDesign Considerations
 Influent Characterization

! BOD:TN ratio minimum 5:1
! BOD:TP ratio minimum 20:1
! Flows
! Temperatures

 Receiving Stream
! Capacity
! TMDLs
! Other dischargers
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! Flows
! Temperatures

 Receiving Stream
! Capacity
! TMDLs
! Other dischargers

 Solids Handling
! Increased sludge types

and quantities

! Sludge disposal issues

 Site Limitations
! New versus retrofit plant
! Available land
! Sludge storage/application

 Solids Handling
! Increased sludge types

and quantities

! Sludge disposal issues

 Site Limitations
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! Available land
! Sludge storage/application

Design ImpactsDesign Impacts

 Equipment
! Aeration/mixing
! Filtration
! Chemicals
! Pumping

 Equipment
! Aeration/mixing
! Filtration
! Chemicals
! Pumping

Sewer Rates

 Construction
! Basin concrete
! Buildings

 Personnel
! Training/certification
! Staff requirements

 Construction
! Basin concrete
! Buildings
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Nutrient Removal Facilities in KansasNutrient Removal Facilities in Kansas
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City of
Goddard
City of
Goddard

Goddard
Wastewater Treatment Lagoons
Goddard
Wastewater Treatment Lagoons

 NPDES Permit
! 30.44 acres
! 0.38 MGD
! BOD 30 mg/L
! TSS 80 mg/L
! pH 6 - 9
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KDHE RequirementsKDHE Requirements

 New NPDES Permit –
! Monitor N and P monthly
! Goal - achieve 5 mg/L TN and 0.5 mg/L TP

 New NPDES Permit –
! Monitor N and P monthly
! Goal - achieve 5 mg/L TN and 0.5 mg/L TP

Design Objectives
for the City of Goddard
Design Objectives
for the City of Goddard

 Achieve Enhanced Nutrient Removal

 Minimize overall footprint

 Minimize structure(s) footprint

 Incorporate existing lagoons
! Siting of new plant

! Extraneous flow
! Future reuse

 Achieve Enhanced Nutrient Removal

 Minimize overall footprint

 Minimize structure(s) footprint
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Kevin Rood, P.E.
Professional Engineering Consultants, P.A.

316-262-2691
Kevin.Rood@pec1.com

Kevin Rood, P.E.
Professional Engineering Consultants, P.A.

316-262-2691
Kevin.Rood@pec1.com

Questions?Questions?

Thank You!Thank You!

KWEA/KDHE NUTRIENT REDUCTION SPECIALTY CONFERENCE


