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FOREWORD

This document presents EPA’s nutrient criteria for Rivers and Streams in Nutrient
Ecoregion XIV.  These criteria provide EPA’s recommendations to States and authorized Tribes
for use in establishing their water quality standards consistent with section 303(c) of CWA. 
Under section 303(c) of the CWA, States and authorized Tribes have the primary responsibility
for adopting water quality standards as State or Tribal law or regulation.  The standards must
contain scientifically defensible water quality criteria that are protective of designated uses. 
EPA’s recommended section 304(a) criteria are not laws or regulations – they are guidance that
States and Tribes may use as a starting point for the criteria for their water quality standards.   

The term “water quality criteria” is used in two sections of the Clean Water Act, Section
304(a)(1) and Section 303(c)(2).  The term has a different impact in each section. In Section 304,
the term represents a scientific assessment of ecological and human health effects that EPA
recommends to States and authorized Tribes for establishing water quality standards that
ultimately provide a basis for controlling discharges or releases of pollutants or related
parameters.   Ambient water quality criteria associated with specific waterbody uses when
adopted as State or Tribal water quality standards under Section 303 define the level of a
pollutant (or, in the case of nutrients, a condition) necessary to protect designated uses in ambient
waters.  Quantified water quality criteria contained within State or Tribal water quality standards
are essential to a water quality-based approach to pollution control.  Whether expressed as
numeric criteria or quantified translations of narrative criteria within State or Tribal water quality
standards, quantified criteria serve as a critical basis for assessing attainment of designated uses
and measuring progress toward meeting the water quality goals of the Clean Water Act.

EPA is developing section 304(a) water quality criteria for nutrients because States and
Tribes consistently identify excessive levels of nutrients as a major reason why as much as half of
the surface waters surveyed in this country do not meet water quality objectives, such as full
support of aquatic life.   EPA expects to develop nutrient criteria that cover four major types of
waterbodies – lakes and reservoirs, rivers and streams, estuarine and coastal areas, and wetlands –
across fourteen major ecoregions of the United States.   EPA’s section 304(a) criteria are
intended to provide for the protection and propagation of aquatic life and recreation.  To support
the development of nutrient criteria, EPA is publishing Technical Guidance Manuals that describe
a process for assessing nutrient conditions in the four waterbody types. 

EPA’s section 304(a) water quality criteria for nutrients provide numeric water quality
criteria, as well as procedures by which to translate narrative criteria within State or Tribal water
quality standards.  In the case of nutrients, EPA section 304(a) criteria establish values for causal
variables (e.g., total nitrogen and total phosphorus) and response variables (e.g., turbidity and
chlorophyll a).  EPA believes that State and Tribal water quality standards need to include
quantified endpoints for causal and response variables to provide sufficient protection of uses and
to maintain downstream uses.  These quantified endpoints will most often be expressed as
numeric water quality criteria or as procedures to translate a State or Tribal narrative criterion
into a quantified endpoint.
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EPA will work with States and authorized Tribes as they adopt water quality criteria for
nutrients into their water quality standards.  EPA recognizes that States and authorized Tribes
require flexibility in adopting numeric nutrient criteria into State and Tribal water quality
standards.  States and authorized Tribes have several options available to them.  EPA
recommends the following approaches, in order of preference:

(1) Wherever possible, develop nutrient criteria that fully reflect localized conditions and
protect specific designated uses using the process described in EPA’s Technical Guidance
Manuals for nutrient criteria development.  Such criteria may be expressed either as
numeric criteria or as procedures to translate a State or Tribal narrative criterion into a
quantified endpoint in State or Tribal water quality standards.

(2) Adopt EPA’s section 304(a) water quality criteria for nutrients, either as numeric
criteria or as procedures to translate a State or Tribal narrative nutrient criterion into a
quantified endpoint.

(3) Develop nutrient criteria protective of designated uses using other scientifically
defensible methods and appropriate water quality data.

                                                            
Geoffrey H. Grubbs, Director
Office of Science and Technology
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DISCLAIMER

This document provides technical guidance and recommendations to States, authorized
Tribes, and other authorized jurisdictions to develop water quality criteria and water quality
standards under the Clean Water Act (CWA) to protect against the adverse effects of nutrient
overenrichment.  Under the CWA, States and authorized Tribes are to establish water quality
criteria to protect designated uses.  State and Tribal decision-makers retain the discretion to adopt
approaches on a case-by-case basis that differ from this guidance when appropriate and
scientifically defensible.  While this document contains EPA’s scientific recommendations
regarding ambient concentrations of nutrients that protect aquatic resource quality, it does not
substitute for the CWA or EPA regulations; nor is it a regulation itself.  Thus it cannot impose
legally binding requirements on EPA, States, authorized Tribes, or the regulated community, and
it might not apply to a particular situation or circumstance.  EPA may change this guidance in the
future.
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EXECUTIVE SUMMARY
  

Nutrient Program Goals

EPA developed the National Strategy for the Development of Regional Nutrient Criteria
(National Strategy) in June 1998. The strategy presents EPA=s intentions to develop technical
guidance manuals for four types of waters (lakes and reservoirs, rivers and streams, estuaries and
coastal waters, and wetlands) and produce section 304(a) criteria for specific nutrient ecoregions
by the end of 2000.  In addition, the Agency formed Regional Technical Assistance Groups
(RTAGs) which include State and Tribal representatives working to develop more refined and
more localized nutrient criteria based on approaches described in the waterbody guidance
manuals.  This document presents EPA=s current recommended criteria for total phosphorus,
total nitrogen, chlorophyll a, and turbidity for rivers and streams in Nutrient Ecoregion XIV
(Eastern Coastal Plain) which were derived using the procedures described in the Rivers and
Streams Nutrient Criteria Technical Guidance Manual (U.S. EPA, 2000b).  

EPA’s ecoregional nutrient criteria are intended to address cultural eutrophication-- the
adverse effects of excess nutrient inputs.  The criteria are empirically derived to represent
conditions of surface waters that are minimally impacted by human activities and protective of
aquatic life and recreational uses.  The information contained in this document represent starting
points for States and Tribes to develop (with assistance from EPA) more refined nutrient criteria.

In developing these criteria recommendations, EPA followed a process which included, to
the extent they were readily available, the following elements critical to criterion derivation: 

! Historical and recent nutrient data in Nutrient Ecoregion XIV. 
Data sets from Legacy STORET, NASQAN, NAWQA NYCDEP, and EPA Regions 1, 2,
and were used to assess nutrient conditions from 1990 to 1998.

! Reference sites/reference conditions in Nutrient Ecoregion XIV.  
Reference conditions presented are based on 25th percentiles of all nutrient data including a
comparison of reference condition for the aggregate ecoregion versus the subecoregions. 
States and Tribes are urged to determine their own reference sites for rivers and streams
within the ecoregion at different geographic scales and to compare them to EPA’s
reference conditions.

! Models employed for prediction or validation. 
EPA did not identify any specific models used in the ecoregion to develop nutrient 
criteria.  States and Tribes are encouraged to identify and apply appropriate models to
support nutrient criteria development. 

! RTAG expert review and consensus.
EPA recommends that when States and Tribes prepare their nutrient criteria, they obtain 
the expert review and consent of the RTAG.
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! Downstream effects of criteria.
EPA encourages the RTAG to assess the potential effects of the proposed criteria on
downstream water quality and uses.

In addition, EPA followed specific  QA/QC procedures during data collection and
analysis:  All data were reviewed for duplications.  All data are from ambient waters that were not
located directly outside a permitted discharger.  The following States indicated that their data
were sampled and analyzed using either Standard methods or EPA approved methods:  Maine,
Maryland, Delaware, North Carolina, South Carolina, New Jersey, and Vermont.

The following tables contain a summary of Aggregate and level III ecoregion values for
TN, TP, water column chl a, and turbidity:

BASED ON 25th PERCENTILE ONLY

Nutrient Parameters Aggregate Nutrient Ecoregion XIV
Reference Conditions

Total phosphorus (µg/L)  31.25

Total nitrogen (mg/L)  0.71

Chlorophyll a (µg/L)
(Spectrophotometric method)

 3.75

Turbidity (FTU) 3.04 

For subecoregions, 59, 63, and 84, the ranges of nutrient parameter reference conditions are:
 

BASED ON 25th PERCENTILE ONLY

Nutrient Parameters Range of Level III Subecoregions
Reference Conditions

Total phosphorus  (µg/L) 6.88 - 52.8

Total nitrogen (mg/L) 0.48 - 0.87

Chlorophyll a  (µg/L)
(Spectrophotometric method)

3.09 - 3.75

Turbidity (FTU) 1.26 - 4.5
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NOTICE OF DOCUMENT AVAILABILITY

This document is available electronically to the public through the INTERNET at:
(http://www.epa.gov/OST/standards/nutrient.html).  Requests for hard copies of the document
should be made to EPA’s National Service Center for Environmental Publications (NSCEP),
11029 Kenwood Road, Cincinnati, OH  45242 or (513) 489-8190, or toll free (800) 490-9198.  
Please refer to EPA document number EPA-822-B-00-022.
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1.0 INTRODUCTION

Background

Nutrients are essential to the health and diversity of our surface waters.  However, in
excessive amounts, nutrients cause hypereutrophication, which results in overgrowth of plant life
and decline of the biological community.  Excessive nutrients can also result in potential human
health risks, such as the growth of harmful algal blooms - most recently manifested in the
Pfiesteria outbreaks of the Gulf and East Coasts.  Chronic nutrient overenrichment of a
waterbody can lead to the following consequences:  low dissolved oxygen, fish kills, algal blooms,
overabundance of macrophytes, likely increased sediment accumulation rates, and species shifts of
both flora and fauna. 

Historically, National Water Quality Inventories have repeatedly shown that nutrients are a
major cause of ambient water quality use impairments.  EPA’s 1996 National Water Quality
Inventory report identifies excessive nutrients as the leading cause of impairment in lakes and the
second leading cause of impairment in rivers (behind siltation).  In addition, nutrients were the
second leading cause of impairments reported by the States in their 1998 lists of impaired waters. 
Where use impairment is documented, nutrients contribute roughly 25-50% of the impairment
nationally.  The Clean Water Act establishes a national goal to achieve, wherever attainable, water
quality which provides for the protection and propagation of fish, shellfish, and wildlife and
recreation in and on the water.  In adopting water quality standards, States and Tribes designate
uses for their waters in consideration of the Clean Water Act goals, and establish water quality
criteria that contain sufficient parameters to protect those uses.  To date, EPA has not published
information and recommendations under section 304(a) for nutrients to assist States and Tribes in
establishing numeric nutrient criteria to protect uses when adopting water quality standards.

In 1995, EPA gathered a set of national experts and asked the experts how to best deal
with the national nutrient problem.  The experts recommended that the Agency not develop single
criteria values for phosphorus or nitrogen applicable to all water bodies and regions of the
country.  Rather, the experts recommended that EPA put a premium on regionalization, develop
guidance (assessment tools and control measures) for specific waterbodies and ecological regions
across the country, and use reference conditions (conditions that reflect pristine or minimally
impacted waters) as a basis for developing nutrient criteria.

With these suggestions as starting points, EPA developed the National Strategy for the
Development of Regional Nutrient Criteria (National Strategy), published in June 1998.  This
strategy presented EPA’s intentions to develop technical guidance manuals for four types of
waters (lakes and reservoirs, rivers and streams, estuaries and coastal waters, and wetlands) and,
thereafter, to publish section 304(a) criteria recommendations for specific nutrient ecoregions. 
Technical guidance manuals for lakes/reservoirs and rivers/streams were published in April 2000
and July 2000, respectively.  The technical guidance manual for estuaries/coastal waters will be
published in spring 2000 and the draft wetlands technical guidance manual will be published by
December 2001.  Each manual presents EPA’s recommended approach for developing nutrient
criteria values for a specific waterbody type.  In addition, EPA is committed to working with
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States and Tribes to develop more refined and more localized nutrient criteria based on
approaches described in the waterbody guidance manuals and this document.  

Overview of the Nutrient Criteria Development Process

For each Nutrient Ecoregion, EPA developed a set of recommendations for two causal
variables (total nitrogen and total phosphorus) and two early indicator response variables
(chlorophyll a and some measure of turbidity).  Other indicators such as dissolved oxygen and
macrophyte growth or speciation, and other fauna and flora changes are also deemed useful. 
However, the first four are considered to be the best suited for protecting designated uses.

The technical guidance manuals describe a process for developing nutrient criteria that
involves consideration of five factors.  The first of these is the Regional Technical Assistance
Group (RTAG), which is a body of qualified regional specialists able to objectively evaluate all of
the available evidence and select the value(s) appropriate to nutrient control in the water bodies of
concern.  These specialists may come from such disciplines as limnology, biology, natural
resources management-- especially water resource management, chemistry, and ecology.  The
RTAG evaluates and recommends appropriate classification techniques for criteria determination,
usually physical within an ecoregional construct.

The second factor is the historical information available to establish a perspective of the
resource base.  This is usually data and anecdotal information available within the past ten-twenty
five years.  This information gives evidence about the background and enrichment trend of the
resource.

The third factor is the present reference condition.  A selection of reference sites chosen to
represent the least culturally impacted waters of the class existing at the present time.  The data
from these sites is combined and a value from the distribution of these observations is selected to
represent the reference condition, or best attainable, most natural condition of the resource base at
this time.

A fourth factor often employed is theoretical or empirical models of the historical and
reference condition data to better understand the condition of the resource.

The RTAG comprehensively evaluates the other three elements to propose a candidate
criterion (initially one each for TP, TN, chl a, and some measure of turbidity).

The last and final element of the criteria development process is the assessment by the
RTAG of the likely downstream effects of the criterion.  Will there be a negative, positive, or
neutral effect on the downstream waterbody?  If the RTAG judges that a negative effect is likely,
then the proposed State/Tribal water quality criteria should be revised to ameliorate the potential
for any adverse downstream effects.

While States and authorized Tribes would not necessarily need to incorporate all five
elements into their water quality criteria setting process (e.g., modeling may be significant in only
some instances), the best assurance of a representative and effective criterion for nutrient
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management decision making is the balanced incorporation of all five elements, or at least all
elements except modeling.

Because some parts of the country have naturally higher soil and parent material
enrichment, and different precipitation regimes, the application of the criterion development
process has to be adjusted by region.  Therefore, an ecoregional approach was chosen to develop
nutrient criteria appropriate to each of the different geographical and climatological areas of the
country.  Initially, the continental U.S. was divided into 14 separate ecoregions of similar
geographical characteristics.  Ecoregions are defined as regions of relative homogeneity in
ecological systems; they depict areas within which the mosaic of ecosystem components (biotic
and abiotic as well as terrestrial and aquatic) is different than adjacent areas in a holistic sense. 
Geographic phenomena such as soils, vegetation, climate, geology, land cover, and physiology
that are associated with spatial differences in the quantity and quality of ecosystem components
are relatively similar within each ecoregion.  

The Nutrient ecoregions are aggregates of U.S. EPA=s hierarchal level III ecoregions.  As
such, they are more generalized and less defined than level III ecoregions. EPA determined that
setting ecoregional criteria for the large scale aggregates is not without its drawbacks - variability
is high due to the lumping of many waterbody classes, seasons, and years worth of multipurpose
data over a large geographic area.  For these reasons, the Agency recommends that States and
Tribes develop nutrient criteria at the level III ecoregional scale and at the waterbody class scale
where those data are readily available.  Data analyses and recommendations on both the large
aggregate ecoregion scale as well as more refined scales (level III ecoregions and waterbody
classes), where data were available to make such assessments, are presented for comparison
purposes and completeness of analysis.   

Relationship of Nutrient Criteria to Biological Criteria

Biological criteria are quantitative expressions of the desired condition of the aquatic
community.  Such criteria can be based on an aggregation of data from sites that represent the
least-impacted and attainable condition for a particular waterbody type in an ecoregion,
subecoregion, or watershed.  EPA’s nutrient criteria recommendations and biological criteria
recommendations have many similarities in the basic approach to their development and data
requirements.  Both are empirically derived from statistical analysis of field collected data and
expert evaluation of current reference conditions and historical information.   Both utilize direct
measurements from the environment to integrate the effects of complex processes that vary
according to type and location of waterbody.  The resulting criteria recommendations, in both
cases, are efficient and holistic indicators of water quality necessary to protect uses.

States and authorized Tribes can develop and apply nutrient criteria and biological criteria
in tandem, with each providing important and useful information to interpret both the nutrient
enrichment levels and the biological condition of sampled waterbodies.  For example, using the
same reference sites for both types of criteria can lead to efficiencies in both sample design and
data analysis.  In one effort, environmental managers can obtain information to support
assessment of biological and nutrient condition, either through evaluating existing data sets or
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through designing and conducting a common sampling program.  The traditional biological
criteria variables of benthic invertebrate and fish sampling can be readily incorporated to
supplement a nutrient assessment.  To demonstrate the effectiveness of this tandem approach,
EPA has initiated pilot projects in both freshwater and marine environments to investigate the
relationship between nutrient overenrichment and apparent declines in diversity indices of benthic
invertebrates and fish.

2.0 BEST USE OF THIS INFORMATION

EPA recommendations published under section 304(a) of the CWA serve several
purposes, including providing guidance to States and Tribes in adopting water quality standards
for nutrients that ultimately provide a basis for controlling discharges or releases of pollutants. 
The recommendations also provide guidance to EPA when promulgating Federal water quality
standards under section 303(c) when such action is necessary.  Other uses include identification of
overenrichment problems, management planning, project evaluation, and determination of status
and trends of water resources.   

State water quality inventories and listings of impaired waters consistently rank nutrient
overenrichment as a top contributor to use impairments.  EPA’s water quality standards
regulations at 40 CFR §131.11(a) require States and Tribes to adopt criteria that contain
sufficient parameters and constituents to protect the designated uses of their waters.  In addition,
States and Tribes need quantifiable targets for nutrients in their standards to assess attainment of
uses, develop water quality-based permit limits and source control plans, and establish targets for
total maximum daily loads (TMDLs).

EPA expects States and Tribes to address nutrient overenrichment in their water quality
standards, and to build on existing State and Tribal initiated efforts where possible.  States and
Tribes can address nutrient overenrichment through establishment of numerical criteria or through
use of new or existing narrative criteria statements (e.g., free from excess nutrients that cause or
contribute to undesirable or nuisance aquatic life or produce adverse physiological response in
humans, animals, or plants).  In the case of narrative criteria, EPA expects that States and Tribes
establish procedures to quantitatively translate these statements for both assessment and source
control purposes. 

The intent of developing ecoregional nutrient criteria is to represent conditions of surface
waters that are minimally impacted by human activities and thus protect against the adverse
effects of nutrient overenrichment from cultural eutrophication.  EPA’s recommended process for
developing such criteria includes physical classification of waterbodies, determination of current
reference conditions, evaluation of historical data and other information (such as published
literature), use of models to simulate physical and ecological processes or determine empirical
relationships among causal and response variables (if necessary), expert judgement, and
evaluation of downstream effects.  To the extent allowed by the information available, EPA has
used elements of this process to produce the information contained in this document.  The values
for both causal (total nitrogen, total phosphorus) and biological and physical response



5

(chlorophyll a, turbidity) variables represent a set of starting points for States and Tribes to use in
establishing their own criteria in standards to protect uses.

In its water quality standards regulations, EPA recommends that States and Tribes
establish numerical criteria based on section 304(a) guidance, section 304(a) guidance modified to
reflect site-specific conditions, or other scientifically defensible methods.  For many pollutants,
such as toxic chemicals, EPA expects that section 304(a) guidance will provide an appropriate
level of protection without further modification in most cases.  EPA has also published methods
for modifying 304(a) criteria on a site-specific basis, such as the water effect ratio, where site-
specific conditions warrant modification to achieve the intended level of protection.  For nutrients,
however, EPA expects that, in most cases, it will be necessary for States and authorized Tribes to
identify with greater precision the nutrient levels that protect aquatic life and recreational uses. 
This can be achieved through development of criteria modified to reflect conditions at a smaller
geographic scale than an ecoregion such as a subecoregion, the State or Tribe level, or specific
class of waterbodies.  Criteria refinement can occur by grouping data or performing data analyses
at these smaller geographic scales. Refinement can also occur through further consideration of
other elements of criteria development, such as published literature or models.

The values presented in this document generally represent nutrient levels that protect
against the adverse effects of nutrient overenrichment and are based on information available to
the Agency at the time of this publication.  However, States and Tribes should critically evaluate
this information in light of the specific designated uses that need to be protected.  For example,
more sensitive uses may require more stringent values as criteria to ensure adequate protection. 
On the other hand, overly stringent levels of protection against the adverse effects of cultural
eutrophication may actually fall below levels that represent the natural load of nutrients for certain
waterbodies.  In cases such as these, the level of nutrients specified may not be sufficient to
support a productive fishery.  In the criteria derivation process, it is important to distinguish
between the natural load associated with a specific waterbody and current reference conditions,
using historical data and expert judgement.  These elements of the nutrient criteria derivation
process are best addressed by States and Tribes with access to information and local expertise. 
Therefore, EPA strongly encourages States and Tribes to use the information contained in this
document and to develop more refined criteria according to the methods described in EPA’s
technical guidance manuals for specific waterbody types.

To assist in the process of further refinement of nutrient criteria, EPA has established ten
Regional Technical Advisory Groups (experts from EPA Regional Offices and States/Tribes).  In
the process of refining criteria, States and authorized Tribes need to provide documentation of
data and analyses, along with a defensible rationale, for any new or revised nutrient criteria they
submit to EPA for review and approval.  As part of EPA’s review of State and Tribal standards,
EPA intends to seek assurance from the RTAG that proposed criteria are sufficient to protect
uses.

In the process of using the information and recommendations contained in this document,
as well as additional information, to develop numerical criteria or procedures to translate narrative
criteria, EPA encourages States and Tribes to:
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C Address both chemical causal variables and early indicator response variables.  Causal
variables are necessary to provide sufficient protection of uses before impairment occurs
and to maintain downstream uses.  Early response variables are necessary to provide
warning signs of possible impairment and to integrate the effects of variable and
potentially unmeasured nutrient loads.

C Include variables that can be measured to determine if standards are met, and variables
that can be related to the ultimate sources of excess nutrients.

C Identify appropriate periods of duration (i.e., how long) and frequency (i.e., how often) of
occurrence in addition to magnitude (i.e., how much).  EPA does not recommend
identifying nutrient concentrations that must be met at all times, rather a seasonal or
annual averaging period (e.g., based on weekly measurements) is considered appropriate. 
However, these seasonal or annual central tendency measures should apply each season or
each year, except under the most extraordinary of conditions (e.g., a 100 year flood).

3.0 AREA COVERED BY THIS DOCUMENT

The following sections provide a general description of the aggregate ecoregion and its
geographical boundaries.  Descriptions of the level III ecoregions contained within the aggregate
ecoregion are also provided.

3.1 Description of Aggregate Ecoregion XIV - Eastern Coastal Plain

The Eastern Coastal Plain ecoregion extends from Maine to Georgia and is a lowland
dominated by woodland, urban areas, or marshland; less than 20% of the area is used as cropland
and pastureland.  Broad, nearly flat to depressional areas occur and have poorer drainage than
neighboring nutrient regions.  The northern portion of the Eastern Coastal Plain (XIV) has
nutrient-poor soils and glacial drift deposits that usually mantle metamorphic and igneous
bedrock; valleys contain glaciolacustrine, marine, and outwash deposits.  The central and southern
portions are underlain by sedimentary rock and are dominated by poorly-drained soils, swampy or
marshy areas, and meandering, low gradient streams that are often tidally influenced.  Urban,
suburban, rural residential, commercial, and industrial areas occupy a large and growing
percentage of the region; such large human population concentrations are absent from Region
VIII.  Some of the biggest cities in the United States are scattered throughout the Eastern Coastal
Plain (XIV) and  have locally replaced the native woodland. 

Stream quality in the Eastern Coastal Plain (XIV) has been significantly affected by urban,
suburban, and industrial development as well as by poultry, livestock, and aquaculture operations. 
In Connecticut, bottom sediments have been contaminated by metals, organic compounds, and
solid residuals from textile and paper mills.  In Delaware, high levels of enterococcal bacteria and
total nitrate concentrations occur and are the result of increasing population, wastewater
discharge, and runoff from fertilized cropland, poultry operations, and urban areas.  In Maine,
dioxin from pulp and paper processing effluent and bacteria in untreated 
sewer overflow continue to be serious problems in some reaches.  In Massachusetts, bacterial 
contamination and low dissolved oxygen concentrations persist.  Throughout most of New Jersey,
nutrient and fecal bacteria concentrations continue to exceed State water quality criteria.  In the
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southern portion of Region XIV, urban areas are far fewer than in the north and related stream
water quality issues are also less.  However, locally in the south, there are a large and growing
number of intensive turkey, hog, and chicken operations along with associated water quality
problems.

3.2 Geographical Boundaries of Aggregate Ecoregion XIV

Ecoregion XIV encompasses the Atlantic Ocean coastline of many states starting in
southern Maine continuing south to the Georgia coastline (Figure 1).

Figure 1. Aggregate Ecoregion XIV.

3.3 Level III Ecoregions Within Aggregate Ecoregion XIV

There are three Level III ecoregions contained within Aggregate Ecoregion XIV (Figure
2).  The following provides brief descriptions of the climate, vegetative cover, topography, and
other ecological information pertaining to these subecoregions.

59.  Northeastern Coastal Zone
Like the Northeastern Highlands, the Northeastern Coastal Zone contains relatively nutrient poor
soils and concentrations of continental glacial lakes, some of which are sensitive to acidification;
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however, this ecoregion contains considerably less surface irregularity and much greater
concentrations of human population.  Although attempts were made to farm much of the
Northeastern Coastal Zone after the region was settled by Europeans, land use now mainly
consists of forests and residential development.

63.  Middle Atlantic Coastal Plain
The Middle Atlantic Coastal Plain ecoregion is a flat plain, with many swampy or marshy areas. 
Forest cover in the region is predominantly loblolly-shortleaf pine with patches of oak, gum, and
cypress near major streams, as compared to the mainly longleaf-slash pine forests of the warmer
Southern Coastal Plain.  The central and southwestern parts of this region have poorly drained
soils and only about 15 percent of the land is in cropland, whereas in the northeastern parts soils
are not as poorly drained and 20 to 40 percent of the land is in cropland.

84.  Atlantic Coastal Pine Barrens
This ecoregion is distinguished from the coastal ecoregion to the south by its coarser grained soils
and Oak-pine potential natural vegetation, as compared to forests including hickory.  Appalachian
Oak forests and northern hardwoods were found in the coastal ecoregion to the north.  The
physiography of this ecoregion is not as flat as that of the Middle Atlantic Coastal Plain, but it is
not as irregular as that of the Northeastern Coastal Zone.  

Suggested ecoregional subdivisions or adjustments.

Figure 2. Aggregate Ecoregion XIV with level III ecoregions shown
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EPA recommends that the RTAG evaluate the adequacy of EPA nutrient ecoregional and
subecoregional boundaries and refine them as needed to reflect local conditions.

4.0 DATA REVIEW FOR RIVERS AND STREAMS IN AGGREGATE ECOREGION
XIV

The following section describes the nutrient data EPA has collected and analyzed for this
Ecoregion, including an assessment of data quantity and quality.  The data tables present the data
for each causal parameter-- total phosphorus and total nitrogen (both reported and calculated
from TKN and nitrite/nitrate), and the primary response variables-- some measure of turbidity 
and chlorophyll a.  These are the parameters which EPA considers essential to nutrient assessment
because the first two are the main causative agents of enrichment and the two response variables
are the early indicators of system enrichment for most of the surface waters (see Chapter 3 of the
Rivers and Streams Nutrient Criteria Technical Guidance Manual [U.S. EPA, 2000b] for a
complete discussion on choosing causal and response variables.)

4.1 Data Sources 

Data sets from Legacy STORET, NASQAN, NAWQA, NYCDEP, and EPA Regions 1 and 3
were used to assess nutrient conditions from1990 to1999.  EPA recommends that the RTAGs
identify additional data sources that can be used to supplement the data sets listed above.  In
addition, the RTAGs may utilize published literature values to support quantitative and qualitative
analyses.

4.2 Historical Data from Aggregate Ecoregion XIV (TP, TN, Chl a and Turbidity)

EPA recommends that States/Tribes assess long-term trends observed over the past 50
years.  This information may be obtained from scientific literature or documentation of historical
trends.  To gain additional perspective on more recent trends, it is recommended that States and
Tribes assess nutrient trends over the last 10 years (e.g., what do seasonal trends indicate?)

4.3   QA/QC of Data Sources

An initial quality screen of data were conducted using the rules presented in Appendix C.   
Data remaining  after screening for duplications and other QA measures (.e.g., poor or unreported
analytical records, sampling errors or omissions, stations associated with outfalls, storm water
sewers, hazardous waste sites) is the data used in statistical analyses.

States within Ecoregion XIV were contacted regarding the quality of their data.  The
following  States provided information on the methods used to sample and analyze their waters:
Maine, Maryland, Delaware, North Carolina, South Carolina, New Jersey, and Vermont  In all
cases, States indicated a Standard method or an approved EPA method was used.
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4.4   Data for All Rivers and Streams Within Aggregate Ecoregion XIV  

Figure 3 shows the location of the sampling stations within each sub ecoregion.  Table 1
presents all data records for all parameters for Aggregate Ecoregion XIV and subecoregions
within the Aggregate Ecoregion. 

4.5 Statistical Analysis of Data

EPA’s Technical Guidance Manual for Developing Nutrient Criteria for Rivers and
Streams describes two ways of establishing a reference condition.  One method is to choose the
upper 25th percentile (75th percentile) of a reference population of streams.  This is the preferred
method to establish a reference condition.  The 75th percentile was chosen by EPA since it is likely
associated with minimally impacted conditions, will be protective of designated uses, and provides
management flexibility.  When reference streams are not identified, the second method is to
determine the lower 25th percentile of the population of all streams within a region.  The 25th

percentile of the entire population was chosen by EPA to represent a surrogate for an actual
reference population.   Data analyses to date indicate that the lower 25th percentile from an entire
population roughly approximates the 75th percentile for a reference population (see case studies
for Minnesota lakes in the Lakes and Reservoirs Nutrient Criteria Technical Guidance Document
[U.S. EPA, 2000a], the case study for Tennessee streams in the Rivers and Streams Nutrient
Criteria Technical Guidance Document [U.S. EPA, 2000b], and the letter from Tennessee
Department of Environment and Conservation to Geoffrey Grubbs [TNDEC, 2000]).  New York
State has also presented evidence that the 25th percentile and the 75th percentile compare well
based on user perceptions of water resources (NYSDEC, 2000).
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Figure 3. Sampling locations within each level III ecoregion.
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Table 1. Rivers and Streams records for Aggregate Ecoregion XIV - Eastern Coastal
Plain

Aggregate
Ecoregion
XIV

Sub
ecoR 59

Sub
ecoR 63

Sub
ecoR 84

# of named Streams/Rivers 578 171 313 97

# of Stream Stations 2,588 1,507 778 303

Key Nutrient Parameters
(listed below)

 - # of records for Turbidity
(all methods)

26,245 6,959 18,580 706

- # of records for Chlorophyll
a  (all methods) + Periphyton

6,119 3 6,022 94

- # of records for Total
Kjeldahl Nitrogen (TKN)

28,758 5,396 20,827 2,535

- # of records for Nitrate +
Nitrite (NO2 + NO3)

23,813 6,313 15,599 1,901

- # of records for Total
Nitrogen (TN)

2,704 512 1,965 227

- # of records for Total
Phosphorus (TP)

34,329 8,458 23,288 2,583

Total # of records for key
nutrient parameters 

121,968 27,641 86,281 8,046
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Definitions used in filling Table 1

1.  # of records refers to the total count of observations for that
parameter over the entire decade (1990-1999) for that particular
aggregate or subecoregion.  These are counts for all seasons over
that decade.

2. # of stream stations refers to the total number of river and
stream stations within the aggregate or subecoregion from which
nutrient data was collected.   Since streams and rivers can cross
ecoregional boundaries, it is important to note that only those
portions of a river or stream (and data associated with those
stations) that exist within the ecoregion are included within this
table.

Tables 2 and 3a-c present potential reference conditions for both the aggregate ecoregion
and the subecoregions using both methods.  However, the reference stream column is left blank
because EPA does not have reference data and anticipates that States/Tribes will provide
information on reference streams.  Appendix A provides a complete presentation of all descriptive
statistics for both the aggregate ecoregion and the level III subecoregion. 

4.6.  Classification of River/Stream Type

It is anticipated that assessing the data by stream type will further reduce the variability in
the data analysis.  There were no readily available classification data in the National datasets used
to develop these criteria.  States and Tribes are strongly encouraged to classify their streams
before  developing a final criterion.

4.7.  Summary of Data Reduction Methods

All descriptive statistics were calculated using the medians for each stream within
ecoregion XIV, for which data existed.  For example, if one stream had 300 observations for
phosphorus over the decade or one year’s time, one median resulted.  Each median from each
stream was then used in calculating the percentiles for phosphorus for the aggregate nutrient
ecoregion/subecoregion (level III ecoregion) by season and year (Figure 4a & b).




