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MEMORANDUM
DATE: 

May 7, 2001
TO:


Charles Spooner, USEPA;  John Klein, USGS,




National Council Co-Chairs

FROM:

Methods and Data Comparability Board

SUBJECT:

USEPA  Nutrient Criteria

The Nutrient Workgroup within the Methods and Data Comparability Board (MDCB) has reviewed USEPA’s nutrient criteria guidance documents, recently distributed for public review and comment (Federal Register (Jan 9 2001) 66(6):1671-1674. Nutrient Criteria Development. Notice of Ecoregional Nutrient Criteria for Lakes and Reservoirs, Rivers and Streams, and Wetlands).  While the Board applauds these efforts to address nutrient enrichment problems in the U.S., there are several issues and concerns with the current framework that the Board believes need to be considered to improve the development and implementation of nutrient criteria.  The link between criteria or standards and effective monitoring is critical.  If criteria are inappropriately derived, or implemented in an inconsistent or poorly conceived manner, monitoring performed to evaluate compliance with those criteria will provide questionable information.  The current focus on TMDLs underscores the importance of having both defensible criteria or standards and accurate monitoring techniques.

The Board has developed the attached  White Paper, which summarizes these technical issues and provides  recommendations that the Board feels the National Council should evaluate.   Some of these issues go beyond the Board’s mission but appear to be within the Council’s purview.  Given the proposed timing indicated in the Federal register notice (comments are due by May  2001),  the Board urges the Council to consider the following recommendations in a timely manner:

Recommendations
The Board requests that the National Water Quality Monitoring Council work to achieve an active dialogue with appropriate EPA staff to address the following issues: 

(1) The implementation of nutrient criteria nationally needs to be clarified and in many cases defined. Many of the potential issues and concerns raised in this brief might be avoided if a clear implementation strategy and accompanying technical guidance is developed.  The USEPA should consider defining the ecoregional criteria values, derived from percentiles, as a “screening tool” for EPA, states, and regional technical assistant groups (RTAGS), rather than as 304(a) water quality criteria as presently intended.

(2)
The USEPA should caution states, tribes, and other organizations that proposed default nutrient criteria data (i.e., STORET-Legacy), and methods used to collect those data, should be carefully examined by those deriving nutrient standards to determine the representativeness of the underlying data and their statistical distributions.  Data quality and comparability issues need to be explored as well.

(3) Clear guidance on data quality objectives, appropriate to developing nutrient criteria and the type of monitoring necessary to evaluate compliance with those criteria, needs to be made available to all environmental monitoring and regulatory agencies.

(4) Given that there should be a link between nutrient criteria and biological effects, more specific guidance is needed regarding the type and quality of biological data necessary for judging impairment due to nutrient effects. 

(5) Due to the intricate dynamics between nutrients and biological systems, biological effects of nutrient enrichment in streams and rivers should not be generalized, even within an ecoregion.  Site-specific nutrient criteria should be encouraged, along with specific guidance on how those criteria should be derived, to support current and future designated uses.  

(6)
Further consideration of other frameworks for developing nutrient criteria (e.g., land use characterizations), in addition to eco-regional characterizations, should be considered and encouraged by the RTAGS.

The MDCB appreciates the opportunity to comment on the current approaches for the development of these criteria and stands ready with the Council to guide the development of scientifically defensible nutrient criteria.
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White Paper on the Need to Critically Evaluate US EPA’s Nutrient Criteria

Version  2.2

Introduction

The Nutrient Workgroup within the Methods and Data Comparability Board (MDCB) has reviewed USEPA’s nutrient criteria guidance documents, recently distributed for public review and comment. While the Board applauds these efforts to address nutrient enrichment problems in the U.S., there are several issues and concerns with the current framework that the Board believes need to be considered to improve the development and implementation of nutrient criteria. The link between criteria or standards and effective monitoring is critical.  If criteria are inappropriately derived, or implemented in an inconsistent or poorly conceived manner, monitoring performed to evaluate compliance with those criteria will provide questionable information.  The current focus on TMDLs underscores the importance of having both defensible criteria or standards and accurate monitoring techniques.

Some of the issues raised in this white paper may be outside of the Board’s mission; therefore, this paper also provides recommendations that the Board feels the National Council should evaluate.


General Background on USEPA’s Nutrient Criteria Framework
The USEPA has developed a nutrient criteria framework based on the types of water bodies, recognizing that different aquatic systems have very different nutrient dynamics and expectations concerning natural nutrient regimes.  Currently, USEPA has published guidance documents for streams and rivers, and for lakes and reservoirs.  Estuaries and wetlands are still in preparation.  The nutrients specifically addressed in these documents are inorganic and organic nitrogen (i.e., nitrate and nitrite, ammonia, total kjeldahl nitrogen), and phosphorus (i.e., orthophosphate, and total phosphorus).

In the Streams and Rivers document (EPA-822-B-00-002), the second to be developed by USEPA and the primary focus of this brief, three approaches are proposed: (a) An “ecoregion” approach is used to establish “default” regional expectations of background nutrient levels in the absence of anthropogenic input or modifications. These background levels are defined as “reference reach” nutrient conditions with which other sites in the region can be compared.  (b) the use of predictive relationships for trophic state classification (models or biocriteria), and (c) the use of published nutrient thresholds or recommended limits to algal biomass.  However, the ecoregion ‘reference reach’ approach is used to generate default eco-regional criteria.    This same approach is used to generate Nutrient Ecoregion Reference Conditions in the recently released Ambient Water Quality Criteria Recommendations documents.

To illustrate the eco-region approach, the USEPA proposed establishing nutrient criteria using a particular upper percentile, e.g. the lower 25th percentile of all nutrient data for a given eco-region.  In this case, water bodies that have nutrient levels higher than the lower 25th percentile of reference reach data would be considered to have less than natural trophic condition and are therefore, judged as impaired by these methods.

In support of nutrient criteria development, EPA has assembled the National Nutrient Database (NNB), a compendium from the STORET-Legacy Data, USGS-NASQAN data, and other sources.  Using the NNB, EPA is developing default nutrient criteria for each of 14 nutrient ecoregions, from percentiles of the data distributions in the NNB.  In the proposed criteria framework, states may adopt the default criteria, without actually evaluating whether other approaches are more appropriate, or they may develop their own criteria using other methods in the guidance and/or more reliable data than that in the NNB.  

Issues and Concerns

A. Quality and Representativeness of Underlying Data Used to Derive Percentiles
In a “reference condition” approach, such as EPA proposes in their default nutrient criteria, percentiles based on reference conditions will be appropriate only in so far as the underlying data are representative and accurate of reference conditions for the region of interest.  Percentiles are a property of the data.  Therefore, if data are biased, skewed, or unrepresentative in other ways (e.g. choice of sites sampled or data quality issues), then the percentiles are likely to be inaccurate and therefore inappropriate.  The validity of the assumption that conditions at reference sites are applied to all waterbodies within an ecoregion needs to be evaluated.

The USEPA relied on available nutrient data in the STORET-Legacy data system.  A principal concern in the underlying data is that data contained in STORET-Legacy is unlikely to be representative of “natural” conditions in a particular region.  Most state water quality monitoring programs (e.g. state programs under 305(b)) were never designed to characterize the nutrient levels in an ecoregion; in fact, most monitoring was concentrated at regulated point-source discharges and known problem areas.  Therefore, one cannot assume that nutrient measures collected for certain sites in STORET-Legacy are indicative of reference conditions for the ecoregion, nor even collected at a representative frequency for conditions in a region.  There needs to be closer inspection and documentation of the underlying data used to derive the reference reach distribution for a given nutrient and ecoregion.  

A second concern is that STORET-Legacy contains data collected by a variety of organizations using different field and analytical methods, and often of unknown quality. Clear guidance on data quality objectives (DQOs) appropriate to nutrient criteria is needed to rectify this situation. Preliminary evaluation of common nutrient methods by the Nutrient Workgroup of the Board indicates that these methods often have different detection limits and other performance characteristics (where they are documented at all) for the same analyte (e.g. nitrate). STORET legacy reports data by parameter code not method.  Therefore, methods cannot be identified for the data.  Unless clearly documented, it is not appropriate to assume that data compiled from STORET are comparable and of similar quality. Furthermore, different organizations collect and preserve field samples differently for ambient nutrient and biological measurements, such as chlorophylla, which could lead to non-comparable data. The Board plans to develop a Pilot study to address both of these field and analytical method issues.  

B. Proposed Criteria Approaches Are Not   Linked to Effects on Beneficial Uses 

The proposed nutrient criteria are supposed to be a measure of ambient water conditions, largely in the absence of anthropogenic stressors. In this sense, they are a true “reference” or benchmark with which one can compare sites having anthropogenic influences. However, a concern is that a departure away from these reference values may or may not necessarily reflect an adverse biological effect in the environment (e.g., algal blooms, fish kills, dissolved oxygen depletions, major changes in pH).  As EPA acknowledges, the dynamics between nutrient concentrations and biological processes can be very complex and often site-specific. Statistical cause and effect relationships between nutrient levels and actual effects in streams have been documented in few cases and typically at relatively high concentrations (i.e. eutrophication). More subtle departures from reference values may or may not cause detectable undesirable environmental effects. 

A second, but related concern relevant to linking biological effects with nutrient criteria is the type and quality of biological data that should be used.  A myriad of methods exist to assess biological integrity or impairment at different levels of biological organization (ITFM, 1995a,b; Diamond et al., 1996).  These methods, and the various monitoring designs in which they are used, may yield very different interpretations due to differences in data quality and lack of comparability.  The EPA needs to provide specific guidance regarding the type and quality of biological data necessary for judging impairment due to nutrient effects.  This should include clear guidance on data quality objectives for monitoring biota as well as nutrient levels.
As a case study, provided in Attachment #1 are comments to the agency from the New England Interstate Water Pollution Control Commission (NEIWPCC) concerning the implications of the use of EPA’s default criteria on the number of potential violations.  Their analysis indicated that from 50-75% of the lakes in that region would be in violation of the proposed criteria while only a small proportion of these lakes fail to meet their designated uses.   This example documents the difficulties in relating biological effects to nutrient criteria, developed under the proposed system. 

The EPA guidance documents discuss certain models that predict effects on algal biomass or other water quality indicators in lakes.  However, many of these models were often site-specific in scope and may not be applicable to streams and rivers, even in a given eco-region.  Furthermore, these models can be complex to develop and implement.  It seems unlikely that state, tribe, and local agencies will have the resources and expertise to use such models in setting nutrient criteria.  This would tend to favor the use of EPA’s default criteria.


C.  The Regulatory Implications of the Eco-region Criteria Values Are Vague  

While USEPA recognizes the above issues, it is not clear how EPA regions, states, and tribes will implement default criteria in the future.   However, the recent Federal Register notice offers insights regarding the agency’s intentions.  In announcing the availability of the eco-region criteria documents the notice indicates that ..."EPA expects States and Tribes to adopt or revise EPA regional criteria published in 2000 into State or Tribal WQS by 2004" and refers to them as “recommended section 304(a) criteria for nutrients" or regulatory criteria as defined by the Clean Water Act.  On the other hand, the numbers presented in the tables in the eco-region documents are labeled as "Reference Conditions", not criteria.  These documents also contain many disclaimers including:  (1) "EPA expects that, in most cases, it will be necessary for States and Tribes to identify with greater precision the nutrient levels that protect aquatic life and recreational uses.” (2) "more sensitive uses may require more stringent values while on the other hand, overly stringent levels of protection...may not support a productive fishery..”;  and (3) “EPA expects that in most cases, it will be necessary for States and tribes to identify with a greater precision the nutrient levels that protect aquatic life and recreational uses”.  

With regard to this apparent confusion regarding the intent of the “default criteria”, the EPA should, at a minimum, clarify its position regarding whether the eco-region criteria values actually represent regulatory criteria or rather only communicate “starting points” or “flag values”. Given the Federal Register notice language, in conjunction with previous language from other guidance and documents, it appears that the USEPA intends to use these as 304(a) criteria despite the disclaimers. The Board recommends that the council urge USEPA to consider expressing the eco-region values as “flag” values instead of recommended 304(a) criteria given the implementation challenges described above.
If the past is any judge, criteria promulgated by USEPA are typically treated by state and tribal agencies as regulation in the form of enforceable water quality standards.  Mandating statistically derived nutrient thresholds is not warranted unless the ecological impact of those thresholds is understood.  If nutrient criteria exceedences are not statistically related to measurable effects in an eco-region, this could greatly increase the already large number of 303(d) listings and TMDLs and, consequently, the divergence of already constrained funds away from more significant environmental problems.  

The potential enormity of the regulatory implications of default nutrient criteria, as standards should not be underestimated.  The EPA document proposes that downstream effects, outside have a given region or state, are an important consideration in setting nutrient criteria.  Effects of eutrophication are generally more pronounced and more deleterious in reservoirs and estuaries than in flowing rivers.  This raises the possibility that estuary/near-coastal and reservoir biological effects and nutrient criteria may be the controlling factor in nutrient criteria for many eastern and midwestern rivers.  Such downstream effects raise the likely possibility that thousands of miles of streams in the U.S. could be affected by nutrient criteria.  The guidance does not fully explore the technical and regulatory ramifications of this possibility.

D.  A framework is needed for the development of revised criteria

Neither the strategy, guidance documents, nor eco-region documents provide any clear framework or processes regarding how to develop “other scientifically defensible” criteria that would be accepted by the USEPA.  However, the eco-region documents indicate that “..the best assurance of representative and effective criterion for nutrient management (by States and tribes) is the balanced incorporation of all five elements” (i.e., (1) Regional Technical Advisory Group (RTAG), (2) historical information, (3) present reference condition, (4) theoretical or empirical models of historical or reference condition, and (5) RTAG assessment of downstream effects), “or at least all elements except modeling.”  This suggests that acceptable criteria developed by States would need to follow the same general procedures that EPA used to develop the eco-region criteria (i.e. percentiles).  For example, if a State developed revised nutrient criteria that were different than EPA’s eco-region criteria would they be rejected because it exceeds that of the “natural load” or agency-defined reference condition?  The Board recommends that the Council urge USEPA to provide additional technical guidance to States and tribes clarifying the necessary procedures and data quality and quantity to derive appropriate site-specific nutrient criteria.  Further, additional time beyond 2004 should be provided to the States and tribes to develop nutrient criteria because of the enormous technical challenge that it presents.  


E. Criteria Approaches May Not Adequately Reflect Site-Specific Water Quality Impacts
As the proposed ideal criteria represent a “baseline” nutrient level in the relative absence of anthropogenic influences, there is a concern that these criteria may be reflecting a condition that is largely “historical” and not easily met.  It is not clear, for example, how different designated uses are factored into the nutrient criteria framework.  The default criteria appear to be eco-regional, regardless of use.  However, designated uses are not defined on an ecoregional basis.  There can be little doubt that surrounding land uses (e.g. urban centers) can and do affect nutrient levels in aquatic systems. The question is, how should nutrient criteria be implemented given designated uses that acknowledge anthropogenic influences.

EPA recognizes the issue of designated uses and suggests tailoring nutrient criteria appropriate to a given use.  However, without more specific guidance from EPA, it is unlikely that any approach except default (eco-regional) criteria will be used and enforced by states and tribes.  While each state has a member on the RTAG, which should incorporate designated uses and site-specific factors, it is not clear whether such groups will agree on the technical approaches used to derive alternative criteria.  Such an arrangement could lead to conflicts with other management objectives, especially fisheries management (e.g., low nutrient concentrations could result in relatively low managed fishery production).  The potential impacts on fisheries was not communicated strongly enough in the guidance manuals or eco-regional documents.  Inflicting damages to these recreational uses by the adoption of overly stringent nutrient criteria is a real possibility.   Various peer-reviewed literature associated with nutrients and fisheries yield are provided as an attachment to these comments.  As noted under Issue (B) above, nutrient criteria that do not reflect a particular water body use may give rise to misinterpretations of use attainment and unnecessary expenditures of environmental resources.

Recommendations
The Board requests that the National Water Quality Monitoring Council work to achieve an active dialogue with appropriate EPA staff to address the following issues: 

(2) The implementation of nutrient criteria nationally needs to be clarified and in many cases defined. Many of the potential issues and concerns raised in this brief might be avoided if a clear implementation strategy and accompanying technical guidance is developed.  The USEPA should give consideration to relegating the eco-regional criteria values derived from percentiles to a “screening tool” for EPA, states and regional technical assistant groups (RTAGS) rather than as 304(a) water quality criteria as presently intended.

(3) The USEPA should caution states, tribes, and other organizations that proposed default nutrient criteria data (i.e., STORET-Legacy), and methods used to collect those data, should be carefully examined by those deriving nutrient standards to determine the representativeness of the underlying data and their statistical distributions.  Data quality and comparability issues need to be explored as well.

(4) Clear guidance on data quality objectives, appropriate to developing nutrient criteria and the type of monitoring necessary to evaluate compliance with those criteria, needs to be made available to all environmental monitoring and regulatory agencies.

(5) Given that there should be a link between nutrient criteria and biological effects, more specific guidance is needed regarding the type and quality of biological data necessary for judging impairment due to nutrient effects. 

(6) Due to the intricate dynamics between nutrients and biological systems, biological effects of nutrient enrichment in streams and rivers should not be generalized, even within an ecoregion.  Site-specific nutrient criteria should be encouraged, along with specific guidance on how those criteria should be derived, to support current and future designated uses.  

(6)
Further consideration of other frameworks for developing nutrient criteria (e.g., land use characterizations as demonstrated by USGS, in addition to eco-regional characterizations, should be considered and encouraged by the RTAGS. 
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