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A brief history of nutrient criteria development 
in North Carolina’s estuaries 

• 2004: NC’s first Nutrient Criteria Management Plan 
(NCDP) 

• 2011: NCDP update proposed to EPA, no concurrence. 
• 2013: New draft NCDP proposed and public comment 

sought 
• June 2014: Mutual agreement reached on NCDP 

update. 
• Full history overview and other resources available on 

DWR’s website: 
http://portal.ncdenr.org/web/wq/nutrientcriteria 



A brief history of nutrient criteria in North 
Carolina’s estuaries- APNEP’s role 

• APNEP commented on 2013 drafts of the NCDP, offering 
support for development of estuarine standards. 

• Recognizing local expertise and supporting work 
underway, Albemarle Sound was chosen as an estuarine 
pilot site for development of criteria. 

• APNEP worked closely with DWR and EPA during the 
negotiation process regarding timelines for Albemarle 
Sound nutrient criteria development. 

• Nutrient criteria development aligns with APNEP’s CCMP 
and workgroup development process. 
 



Definitions 

• Nutrient Criteria Development Plan (NCDP): A plan mutually 
agreed upon by the State of North Carolina and the U.S. 
Environmental Protection Agency detailing the process and 
timelines by which nutrient criteria will be set in North Carolina. 

• Water Quality Standard- A water quality standard defines the 
water quality goals for a water body, or portion thereof, by 
designating the use or uses to be made of the water, by setting 
criteria necessary to protect the uses, and by protecting water 
quality through antidegradation provisions. 

• Designated Use-  Designated uses of a water body should 
provide, wherever attainable, water quality for the protection 
and propagation of fish, shellfish, and wildlife, and recreation in 
and on the water("fishable/swimmable") and consider the use 
and value of State waters for public water supplies, propagation 
of fish and wildlife, recreation, agriculture and industrial 
purposes, and navigation. 



Definitions 
 

• Water Quality Criteria- State criteria must be based on sound 
scientific rationale and must contain sufficient parameters or 
constituents to protect the designated use(s). For waters with 
multiple use designations, the criteria must support the most 
sensitive use.  Criteria can be narrative (descriptive) or numeric. 

• Numeric Nutrient Criteria-  Causal and response variables 
expressed as numerical concentrations and/or mass quantities or 
loadings, OR causal and response variables expressed as 
narrative statements with a scientifically defensible translator 
mechanism to derive or calculate numerical concentrations 
and/or mass quantities or loadings.  

• Causal Numeric Nutrient Criteria- Criteria detailing the quantity 
of nitrogen or phosphorus compounds appropriate for a water 
body. 

• Response Numeric Nutrient Criteria- Criteria detailing 
quantitative thresholds for environmental responses typically 
resulting from nutrient inputs. 



Potential Estuarine Nutrient Criteria 



Generally Recognized Approaches for Developing 
Nutrient Criteria 

 
• Reference condition 

• Study of historical data and/or relatively unimpaired 
water bodies can provide a baseline by which criteria 
can be adopted in a broader class of waters 

• Stressor-response 
• Regression analyses or scientific studies that relate 

nutrient inputs to desired environmental outcomes or 
thresholds. 

• Water quality simulation models 
• Simulates the relationship between physical, 

chemical, and biological processes to study water 
quality scenarios. 
 

 



NC Nutrient Criteria Development Plan Timeline: 
Albemarle Sound 

 
• General Timeline 

• March 2016: Phase I research and data 
report, potential recommendations to DWR 

• September 2018: Supplemental research and 
monitoring completed 

• May 2019: Phase II research and data report, 
final recommendations to DWR 

• December 2020: Adoption of Albemarle 
Sound nutrient criteria. 
 

 



NC Nutrient Criteria 
Development Plan 

Timeline: 
Albemarle Sound 

 

Near term actions  
(page 10, NCDP): 
 
• Lead: APNEP 

 
 



NC Nutrient Criteria 
Development Plan 

Timeline: 
Albemarle Sound 

 

Later actions  
(page 11, NCDP): 
 
• Lead: APNEP 

 
 



General Considerations for Nutrient Criteria 
Development in Albemarle Sound 

 
Phase I  
• Review and synthesize scientific and monitoring 

information. 
• Identify ecological pathways influenced by 

nutrients. 
• Identify criteria thresholds or ranges  
• Identify reference conditions to the extent 

possible. 
• Incorporate spatial (local) considerations 



General Considerations for Nutrient Criteria 
Development in Albemarle Sound 

 
Phase I (continued) 
• Determine range of scientifically defensible 

criteria 
• All criteria for which information is available? 
• Suite of complimentary criteria. 
• Linkage to water body uses and designations 
• Causal indicators, response indicators, or 

both? 



General Considerations for Nutrient Criteria 
Development in Albemarle Sound 

 
Phase I (continued) 
• Incorporating policy considerations: 

• Monitoring feasibility 
• Assessment methodology (for chl. a, greater 

than 10% exceedance, 90% or greater 
confidence, n≥9.) 

• Permitting 
• Enforceability  
• Recent water quality conditions and state 



General Considerations for Nutrient Criteria 
Development in Albemarle Sound 

 
Phase I (continued) 
• Policy considerations (continued): 

• Qualitative understanding of financial 
implications of criteria 

• Regulations proposed by DWR to the EMC 
will be subject to a fiscal note 

• Impacts on stakeholder groups 
• Other states’ experiences (Chesapeake Bay, 

Florida, and others…) 



General Considerations for Nutrient Criteria 
Development in Albemarle Sound 

 
Phase I (continued) 
• After considering the preceding factors and 

others, workgroup provides recommendations 
to DWR and the EMC regarding nutrient criteria 
for Albemarle Sound. 

• Consensus recommendations? 
• Workgroup provides guidance and lessons 

learned regarding determination of statewide 
estuarine nutrient criteria. 
 
 



NC Nutrient Criteria 
Development Plan 

Timeline: 
Estuaries-Statewide 

 

(page 15, NCDP): 
 
Lead: DWR 

 
 



Questions? 
 

Jim Hawhee 
jim.hawhee@apnep.org 

(919) 707-8632 



Albemarle Sound: Designated Uses 
 
 



Albemarle Sound: Salinity 
 
 


