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Water Quality Criteria for NutrientsWater Quality Criteria for Nutrients

Objectives:
Why nutrients are important – and different from toxics
Environmental Protection Agency nutrient criteria 
development
Alaska Department of Environmental Conservation Alaska Department of Environmental Conservation 
(DEC) current water quality standards (WQS) for 
nutrients and plan for criteria development
Example of how nutrient criteria has been developed in 
Florida
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What are nutrients? 
Nutrients = nitrogen and phosphorus
Total nitrogen (TN) = dissolved (inorganic + organic), 

i lparticulate
Total phosphorus (TP) = dissolved (inorganic + 
organic)  particulateorganic), particulate
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Anthropogenic sources of nutrientsAnthropogenic sources of nutrients

PrecipitationPrecipitation
Minerals
FertilizerFertilizer
Sewage effluent
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Major influences on nutrientMajor influences on nutrient 
concentrations in water

Land useLand use
Soil drainage
GeologyGeology
Depth to ground 
water
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303(d) Listed Water Quality 
“nutrient related” impairmentsnutrient‐related  impairments
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“nutrient‐related” TMDLs
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Eutrophication of estuariesEutrophication of estuaries

8Bricker et al. 2007



Why have standards for nutrients? y
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Narrative versus numeric criteriaNarrative versus numeric criteria
Nutrients are one of the 
top three causes of top three causes of 
impairment nationally
Why are numeric criteria 
preferred?p

Most state nutrient 
criteria are narrative
Narrative criteria are 
difficult to implement for:difficult to implement for:

Monitoring, assessment 
and listing
Pollutant limits (NPDES 

it )permits)
Remediation (TMDL, 
nutrient budgets and 
allocations)
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Statutory and Regulatory Basis forStatutory and Regulatory Basis for 
Nutrient Criteria 

CWA 303(c)
WQS: protect public health, welfare, enhance water quality

CWA 304(a)3 4( )
Scientific information: guidance and recommendations

40 CFR 131.11(a)
Criteria to protect designated usesCriteria to protect designated uses
Parameters/constituents to protect designated uses
Based on sound scientific rational
Economics do not factor into the scientific rationaleEconomics do not factor into the scientific rationale

40 CFR 131.10(b)
Take into account the attainment and maintenance of 
downstream WQSdownstream WQS
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History of EPA’s National NutrientHistory of EPA s National Nutrient 
Criteria Program 

304(a) criteria – starting points from reference 
conditions – assuming protection of aquatic life
1998: National Nutrient Strategy1998: National Nutrient Strategy
2000‐2001: Ecoregional Nutrient Criteria (CWA 
304(a))
2000‐2001, 2007, 2010: Technical Guidance Manuals 
(CWA 304(a))

 EPA Offi   f S i   d T h l  ( li )2004: EPA Office of Science and Technology (policy)
2007: EPA Office of Water (policy)
2009: EPA Determination in Florida (CWA 303(c))2009: EPA Determination in Florida (CWA 303(c))
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Technical approaches to deriveTechnical approaches to derive 
numeric nutrient criteria

Classification
Models
Reference condition
Empirical stressor‐response
Multiple lines of evidence
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Nutrient Criteria in AlaskaNutrient Criteria in Alaska
In response to EPA’s espo se to s
request for states to 
develop nutrient 
i i     i  criteria, a narrative 

criterion was included 
in the May 2003 in the May 2003 
(approved 2004) 
edition of Alaska 

QWQS in 18 AAC 70.
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Nutrient criteria development planNutrient criteria development plan
Submitted to EPA in 2004, approved in 2005
Few sources for nutrient pollution

Only area to be investigated for nutrient criteria will be Mat‐
S  V llSu Valley

16



2007 Lakes Survey2007 Lakes Survey

Temperature
pH
C d ti it

Shoreline characteristics
Qualitative macrophyte
surveyConductivity

Total nitrogen
Nitrate + nitrite

survey
Lake/catchment site 
activitiesNitrate + nitrite

Total phosphorus
Orthophosphate

Disturbances
Surface conditions

d l
p p

Secchi disk
Dissolved oxygen

Hydrologic type
Anadromous or stocked 
fish

Chlorophyll‐a
fish
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Recommendations from final 
report

Use generalized trends instead of exact numbersUse ge e a ed t e ds stead o e act u be s
Continue future studies in the Mat‐Su Valley
Account for seasonalityy
Conduct additional studies
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Development of Criteria in otherDevelopment of Criteria in other 
States: Florida
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Florida nutrient criteria 
background
EPA determined that numeric 
nutrient criteria were “necessary”
C i i   ld b   l d b  Criteria would be promulgated by 
EPA unless the state submitted 
their own criteriatheir own criteria
DEP launched an effort to develop 
scientifically defensible and 
protective criteria values –
multiple lines of evidence 
approachapproach
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Back at theBack at the 
beach....

DEP divided the state into 30 estuarine units
Compiled information for each unitCompiled information for each unit

Physical/chemical description
Causal parameters (nutrients) Causal parameters (nutrients) 
Supporting variables (hydrodynamics, residence time, 
transparency, salinity, dissolved oxygen)
Key biological response variables

Worked with local scientists to identify the most 
iti   l d  l i l  tt ib t  f   h  t
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sensitive valued ecological attributes for each estuary



P d 4 i i hProposed 4 criteria approaches

Maintain healthy 
existing conditionsg
Historical conditions
Response‐based p
using modeling or 
empirical evidence

fReference
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DEP proposed two of theDEP proposed two of the 
approaches for the Florida Keys

Response based: Florida Keys Reasonable Assurance 
Document (FKRAD) for the “halo” zones

i i  h l h   i i   di i  f   h  Maintain healthy existing conditions: for the 
nearshore zones

23



Florida Keys nearshore segmentsFlorida Keys nearshore segments
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FKRAD and DEP criteria for bay‐FKRAD and DEP criteria for bay
side TP (μg l‐1)
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What can AK learn from FL?What can AK learn from FL?
AK FL

656,425 square miles
> 714,000 miles of rivers and 
streams

58,681 square miles
> 11,000 miles of waterbodies
1 197 miles of coast

44,000 miles of coast
686,000 people

1,197 miles of coast
18,801,310 people

Recommendations
Decades of data
Biological indicators for 

Use generalized trends 
instead of exact numbers Biological indicators for 

freshwater
Seasonality as part of 
assessment for impaired 

Continue future studies in 
the Mat‐Su Valley
Account for seasonality
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assessment for impaired 
waters

Account for seasonality
Conduct additional studies



Questions? 
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Special thanks to:Special thanks to:

EPA Office of Science and Technology for their 
nutrient PPT
SGS  i  i   h   i ’  W     h  f USGS Nutrients in the Nation’s Waters – Too Much of 

a Good Thing? 
Florida DEP for nutrient criteria development PPTs Florida DEP for nutrient criteria development PPTs 
and reports
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