April 30, 2001

Mr. William S. Hunley

Environmental Scientist

Hampton Roads Sanitation District

P.O. Box 5911

Virginia Beach, VA 23455

Dear Mr. Hunley:

We are writing in response to your request for our professional opinion concerning the EPA’s recently published Ambient Water Quality Criteria Recommendations: Information Supporting the Development of State and Tribal Nutrient Criteria for Lakes and Reservoirs.  The intent of these recommendations is to provide guidance for state and tribal governments to implement their own criteria beginning in 2003.  Criteria will consist of concentrations of two causal nutrients, total nitrogen (TN) and total phosphorus (TP) as well as two primary response variables, chlorophyll-a and water transparency (Secchi disk disappearance depth, SD).  Recommended numeric criteria have been developed by EPA for all four variables in 14 nutrient ecoregions of the U.S., each of which includes several subregions.

We have reviewed the Ambient Water Quality Criteria Recommendations for Nutrient Ecoregions IX and XI, which include western and central Virginia, and the supporting EPA document, Nutrient Criteria Technical Guidance Manual for Lakes and Reservoirs, from our perspective as lake/reservoir fisheries scientists with combined professional experience of 50 years.  We are deeply concerned regarding the implications for fisheries resources if nutrient criteria are indeed established as recommended in these documents.

The EPA approach to identifying nutrient criteria was developed by a distinguished group of limnologists to combat the problem of “overenrichment” which causes excessive plant growth and can lead to blue-green algae blooms, dense stands of macrophytes, anoxic conditions, and even fish kills.  Certainly, this is a laudable goal, but setting criteria to avoid such conditions while permitting full development of legitimate lake uses (including fishing) is very difficult because of system-specific characteristics of chemistry, biology, and hydrology as well as socioeconomic factors.

The approach chosen by EPA is simplistic and, we believe, often unnecessarily stringent.  Recommended regional (and subregional) criteria are to be based on 

measurements from a reference set of lakes, relatively unimpacted by anthropogenic nutrients.  The upper 75th percentile of measurements in the reference set provides the preferred criteria.  In the absence of such reference lakes, the lower 25th percentile measurement for all lakes for which measurements have been made in the past decade is substituted.  For nutrient ecoregions IX and XI, no reference set is available, so 25th percentile-all lakes measurements (for TN, TP, chlor-a, and SD) have been substituted.  (The rationale for equating the 25th percentile of all lakes with the 75th percentile of reference lakes is largely based on a Minnesota study in which agreement in criteria values derived from the two lake sets was weak).  These values then become the “talking points” for development of state criteria.  States are expected to establish their own criteria based on (in the order of preference):

1) EPA guidance modified to reflect site-specific conditions;

2) these EPA recommended criteria values;

3) other “scientifically defensible” methods.

If the state takes no action, EPA can impose nutrient criteria.  Ultimately, acceptable numeric criteria will be decided by the Regional Technical Assistance Group (RTAG), consisting of specialists drawn from such disciplines as limnology, biology, water resource management, ecology, and chemistry (but apparently not fisheries).

We view the recommended nutrient criteria values for regions IX and XI as overly stringent for the production of fish and good fishing in many, if not most systems.  EPA’s limnology experts were ignorant of (or chose to ignore) most of the published evidence of the strong positive relationship between fisheries productivity and the concentration of phosphorus, the limiting nutrient in most lakes.  Case histories as well as empiric models demonstrate this causal relationship.  Smith Mountain Lake, Virginia, is an example of the former.  In 1975 an advanced waste treatment plant (AWT) began operation in the upstream city of Roanoke.  Over the next few years, in-lake TP concentrations dropped 79% (from ~ 100 to 20 ug/L) and fish biomass (kg/ha) declined 76%.  Harvest of striped bass, a principal sport fish, dropped 65%.  Similar fisheries responses to nutrient abatement (oligotrophication) programs are documented for Lake Mead, AZ/NV, and Beaver Lake, AR (Ney 1996).  In a study of 32 Alabama reservoirs, Maceina et al. (1996) found that crappie and black bass fisheries varied directly in productivity with phosphorus concentration and inversely with water transparency; TP of 46ug/L resulted in good fisheries at SD = 1.2 m.

The EPA’s limnologists are advocates of empiric predictive models (e.g., TP vs. chlor-a, TP vs. SD), but they ignored such models relating phosphorus and fisheries.  However, models relating phosphorus to fisheries are equally as strong.  We used linear regression with TP as the independent variable and fish biomass (aka standing stock) as the dependent variable for a set of 23 southern Appalachian reservoirs for which concurrent fisheries and nutrient data were available (Ney et al. 1990).  Total phosphorus concentration (range: 6-81 ug/L) explained 84% of the variation in fish standing stock (range; 34-2,321 kg/ha).  Similarly, Hanson and Leggett (1982) found that 84% of the variation in fish harvest for a set of Canadian lakes was predicted by phosphorus concentration (up to 500 ug/L).  Downing et al. (1990) reported a linear increase in total annual fish production through 100 ug/L for 13 lakes spread through the northern hemisphere.

That phosphorus should predict fisheries productivity so well is not surprising, as it stimulates the algae and macrophytes that drive the food chain.  However, fisheries productivity is also affected by habitat availability, and nutrient levels that cause anoxia in bottom waters or choke bays with weeds can shift fish production from coldwater trout towards species more tolerant of warmer waters (towards walleye, then bass, and ultimately carp).  We do not advocate maximizing total fish production as a goal, but rather the production of fish socioeconomically desirable for each waterbody.  One numeric TP criterion will be inappropriate for all regional lakes.  And compatibility among all user groups (e.g. swimmers, boaters, residents) must be considered.  For these reasons, fisheries scientists (e.g., Stockner et al. 2000) suggest that a mesotrophic state of water quality will most generally be suitable to support an array of legitimate, designated uses.  For eastern U.S. reservoirs, that translates to TP of 30 to 50 ug/L (Ney 1996).

The recommended criterion TP concentration for lakes and reservoirs in EPA’s econutrient region XI is 8.0 ug/L, which will support limited trout fisheries and little else.  Among subregions, the recommended TP concentration is as low as 5.0 ug/L.  For region IX, the recommended TP criterion is 20.0 ug/L, which will support suboptimal bass and sunfish fisheries.  In these cases, the recommended numeric criteria equate to the 25th percentile of all region lakes, whether or not that represents socially acceptable water quality and satisfactory fisheries.  Undoubtedly, fish production and resultant socioeconomic benefits of related fisheries would decline sharply if these criteria were adopted for all lakes in each region.

The EPA documents we reviewed do include numerous caveats concerning these criteria and cite the need for flexibility in developing state standards and applying them on a site-specific basis.  Criteria as a component of standards are always to be established in the context of designated waterbody uses.  Fisheries is cited as a designated use in the technical guidance manual, but how it will be validated and incorporated is extremely vague (fisheries managers should be consulted).

The essence of our concern is that, in the rush to meet imposed deadlines, EPA’s nutrient criteria recommendations may be adopted wholesale without due consideration of their biologic and socioeconomic impact.  Fishing is among the most prominent of lake uses, and it supports a large economy.  More than 35 million people participate in sportfishing activities in the U.S. each year (American Sportfishing Association 2001a).  The sportfishing industry provides over 1.2 million jobs, or slightly more than 1% of America's entire labor force in all sectors of the U.S. economy.  The total economic impact of recreational fishing in the U.S. exceeds $108 billion (American Sportfishing Association 2001b).  Over 80% of the fishing activity in the U.S. occurs on freshwater systems, the very same systems that will be directly impacted by the proposed reduced nutrient criteria.  The table below illustrates the significant economic role played by freshwater sportfishing in a few example states:

State
Licensed Anglers
Freshwater Fishing Direct Expenditures
Freshwater Fishing Total Economic Impact
Freshwater Fishing Jobs

California
2,721,828
$2.4 billion
$5.0 billion
51,957

Florida
2,864,021
$766.7 million
$1.4 billion
18, 873

Louisiana
1,031,142
$552.5 million
$1 billion
14,183

Michigan
1,823,534
$1.5 billion
$2.8 billion
35,579

Minnesota
1,538,180
$1.9 billion
$3.7 billion
47,293

North Carolina
1,556,655
$835.9 million
$1.6 billion
19,213

Texas
2,612,743
$1.9 billion
$4.2 billion
53,401

Virginia
251,107
$594.5 million
$1.2 billion
14,819

Source: American Sportfishing Association 2001b.

Clearly, the reductions in freshwater fish production that would likely result from the EPA's proposed reduced nutrient criteria could have far-reaching economic impacts for every state in the U.S.  The socioeconomic importance of freshwater fish production and sportfishing must be given adequate consideration as these new criteria are considered.

The RTAG will play the pivotal decision-making role in the setting of state nutrient standards, and they will apparently be dominated by limnologists narrowly focused on water quality (i.e., “clean” lakes) objectives.  We most strongly advocate the inclusion of fisheries scientists in these RTAGs.  Limnologists and fisheries scientists have a long history of ignoring each other’s discipline.  That must be overcome.  The Clean Water Act requires that nutrient standards should provide for protection and propagation of fish, shellfish and wildlife as well provide for recreation.  Clearly, it is time for collaboration in achieving those goals.

Sincerely,

John J. Ney, Ph.D






Professor, Fisheries Ecology

Brian R. Murphy, Ph.D.

Professor, Fisheries Management

CC: Chris Hornback, AMSA
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