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Additional Reports and Information

To augment the findings of this report, EPA is providing several additional reports. The first
is the National Lakes Assessment: Technical Appendix. This appendix describes in detail the
data analyses and scientific underpinnings of the results. It is intended to aid States and other
institutions who would like a more in-depth explanation of the data analysis phase with the possible
intention of replicating the survey at a smaller scale. Additional results are also forthcoming. Due
to a number of reasons, EPA is not able to report at this time the results from several indicators
(e.g., sediment mercury, enterococci, and benthic macroinvertebrates). Work is on-going for each
of these indicators and results will be published when complete. The Technical Appendix, Field
Methods and Laboratory Protocols are currently available on EPA’s web site at http://www.epa.gov/

lakessurvey/.

For those wishing to access data from the survey to perform their own analyses, EPA has made

flat files of the data available via the internet at http://www.epa.gov/owow/lakes/lakessurvey/

web_data.html. Additionally, raw data and information on the sampled lakes will be uploaded to
EPA’s STOrage and RETrieval (STORET) warehouse at http://www.epa.gov/STORET.
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Photo courtesy of Frank Borsuk

Executive Summary

"A lake is the landscape’s most
beautiful and expressive feature. It
is earth’s eye; looking into which the
beholder measures the depth of his
own nature.”

These words by the American
poet Henry David Thoreau underscore
America’s love of lakes. Lakes are
places of reflection, relaxation, and
repose, but like all our waters, they are
being increasingly stressed. Growing
anthropogenic pressures have prompted
many governments, associations, and
individuals to invest time in preserving or
restoring the water quality of their lakes.
To protect our nation’s lakes, Americans
must strive to understand how their
actions as individuals and as a society are
affecting them.

Under the Clean Water Act (CWA),
the U.S. Environmental Protection Agency
(EPA) must report periodically on the

condition of the nation’s water resources
by summarizing water quality information
provided by the states. However,
approaches to collecting and evaluating
data vary from state to state, making it
difficult to compare the information across
states, on a nationwide basis, or over
time. EPA and the states are continually
working on ways to address this problem
to improve water quality reporting.

Congress, environmental groups,
and concerned citizens routinely ask
EPA questions about the quality of the
nation’s waters such as: What are the key
problems in our waters? How widespread
are the problems? Are there hotspots?
Are we investing in water resource
restoration and protection wisely? Are our
waters getting cleaner? To better answer
questions about the condition of waters
across the country, EPA along with its
state and tribal partners have embarked
on a series of surveys to be conducted
under the National Aquatic Resource
Surveys (NARS) program. This relatively




new program provides statistically valid
data and information vital to describing
water resource quality conditions across
the country, how these conditions vary
with geographic setting, and the extent of
human and natural influences.

The National Lakes Assessment (NLA)
is one in a series of annual NARS surveys.
The NLA is the first statistical survey of
the condition of our nation’s lakes, ponds,
and reservoirs.' Based on the sampling
of over 1,000 lakes across the country,
the survey results represent the state
of nearly 50,000 natural and man-made
lakes that are greater than 10 acres in
area and over one meter deep. In the
summer of 2007, lakes were sampled for
their water quality, biological condition,
habitat conditions, and recreational

B Good = <20% Taxa Loss
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suitability. Field crews used the same
methods at all lakes to ensure that results
were nationally comparable. For many

of the indicators, scientists analyzed the
results against a reference condition.
Reference conditions were derived from

a set of lakes that were determined to be
the least disturbed lakes for a region.

Key Findings

Biological Quality - 56% of the nation’s
lakes are in good biological condition.
Natural lakes had a higher percentage of
lakes in good condition than man-made
lakes (Figure ES-1).

MNatural Lakes

Man-Made Lakes

[] Fair = 20% - 40% Taxa Loss [l Poor = >40% Taxa Loss

& I >
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Figure ES-1. Biological condition of lakes nationally and based on lake origin.

"The full report including technical supporting documents is available on-line at http://www.epa.gov/lakessurvey/
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Lake Physical Habitat - Of the stressors
included in the NLA, poor lakeshore
habitat is the biggest problem in the
nation’s lakes; over one-third exhibit poor
shoreline habitat condition. Poor biological
health is three times more likely in lakes
with poor lakeshore habitat (Figure ES-2).

Nutrients - About 20% of lakes in the
U.S. have high levels of phosphorus or
nitrogen. High nutrient levels are the
second biggest problem in lakes. Lakes
with excess nutrients are two-and-a half-
times more likely to have poor biological
health (Figure ES-2).

Algal Toxins - The NLA conducted the
first-ever national study of algal toxins in
lakes. Microcystin - a toxin that can harm
humans, pets, and wildlife - was found to
be present in about one-third of lakes and
at levels of concern in 1% of lakes.

Fish Tissue Contaminants - A parallel
study of toxins in lake fish tissue shows
that mercury concentrations in game fish
exceed health based limits in about half of
lakes (49%); polychlorinated biphenyls
(PCBs) at potential levels of concern are
found in 17% of the lakes.

Relative Risk to

Extent of Stressor f,'t:ﬁ; Biological Condition

Lakeshore Habitat -I 35.9% 17,807 3.0
Physical Habitat Complexity HH 32.4% 16,033
Shallow Water Habitat 20.1% 9,980
Total Nitrogen 19.1% 9,467

Total Phosphorus | H 18.2% 9,006 22
Lakeshore Disturbance 16.9% 8,364
Turbidity 6.3% 3,100 21
Dissolved Oxygen i 1.3% 632
0 20 40 60 80 100 :; 1 2 3 4 5

Percentage of Lakes Rated

Relative Risk

Poor for Each Stressor

Figure ES-2. Extent of stressor and relative risk of stressor to biological condition.
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Trophic Condition - The NLA establishes Implications
the first nationally consistent baseline
of trophic status. Over 36% of the As these results show, EPA and its
nation’s lakes are mesotrophic, based on state and tribal partners have begun
chlorophyll-a concentrations. to answer important national questions
about the condition of the country’s lakes.
Changes in Trophic Condition - When The results establish a national baseline
compared to a subset of wastewater- status for future monitoring efforts which
impacted lakes sampled 35 years ago, can be used to track scientifically credible
trophic status improved in one-quarter trends in lake conditions. Successive
(26%) and remained stable in over half surveys will help answer the question “Are
(51%) of those lakes (Figure ES-3). This our lakes getting better?”

could indicate that, when considering
rising populations in these areas,
investments in wastewater pollution
control are working.

Change in Trophic State
(Chlorophyll a)

Increase
22.6%

Figure ES-3. Proportion of National Eutrophication Survey
(NES) lakes that exhibited improvement, degradation, or no
change in trophic state based on the comparison of the 1972
National Eutrophication Survey and the 2007 National Lakes
Assessment.
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For water resource managers,
policymakers, boaters, swimmers, and
others, the NLA findings suggest:

e Poor lakeshore habitat condition

Xii

imparts a significant stress on

lakes and suggests the need for
stronger management of shoreline
development, especially as
development pressures on lakes keep
steadily growing.

Effective nutrient management
continues to be needed in the nation’s
lakes. Excess levels of nutrients
contribute to algae bloom, weed
growth, reduced water clarity, and
other lake problems. The adverse
impact of nutrients on aquatic

life, drinking water, and recreation
remains a concern.

National Lakes Assessment: A Collaborative Survey of the Nation’s Lakes

¢ Local, state and national initiatives to
protect the integrity of lakes should
center on restoring the natural state
of shoreline habitat — particularly
vegetative cover and nutrient loading.
Managers, residents, businesses,
and community leaders should work
together and enhance their efforts to
preserve, protect, and restore their
lakes and the natural environment
surrounding them.
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National Park, WY. Photo courtesy of Great Lakes Environmental Center.
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Chapter 1
Introduction

A Highly Valued and
Valuable Resource

For anyone who went fishing as a child,
water-skiing as a teen, or bird-watching as
an adult, lakes are special places. Healthy
lakes enhance the quality of life. In addition
to supplying people with essential needs
like drinking water, food, fiber, medicine,
and energy, a lake’s ecosystem is important
in providing habitat for wildlife, recreation,
aesthetics, reducing the frequency and
severity of floods, shaping landscapes, and
affecting local and regional climates. Lakes
provide habitat for wildlife and enjoyment for
people while supporting intrinsic ecological
integrity for all living things.

It is difficult to put a price on a natural
treasure. Certainly, from a vacationer’s
perspective, lakes are invaluable, providing
endless enjoyment and relaxation year-
round. According to the U.S. Fish and
Wildlife Service, 30 million Americans went
fishing in 2006 and $42.2 billion was spent on

National Lakes Assessment: A Collaborative Survey of the Nation’s Lakes

recreational fishing. Locally, this translates
into important economic and recreational
benefits. For example, Lake Champlain, on
the border of Vermont and New York, has
over 65 beaches and 98 fishing-related
businesses. According to the 2003 Lake
Champlain Management Plan, in 1998 a total
of $3.8 billion was generated from tourism.
As more and more people use lakes for their
livelihood and recreation, the competition for
lake resources will continue.

Protecting lake ecosystems is crucial
not only to protecting this country’s public
and economic health, but also to preserving
and restoring the natural environment for
all aquatic and terrestrial living things.
Lake protection and preservation can only
be achieved by making informed lake
management policy decisions at and across all
jurisdictional levels.

Why a National Survey?

Water resource monitoring in the U.S.
has been conducted by many different
organizations over many decades using
a variety of techniques. States and tribes
conduct monitoring to support many Clean
Water Act (CWA) programs. Section 305(b)
of the CWA requires the U.S. Environmental
Protection Agency (EPA) to report periodically
on the condition of the nation’s water
resources by summarizing information
provided by the states. Yet approaches to
collecting and assessing data vary from
state to state, making it difficult to compare
the information across states or on a
nationwide basis. Each of these monitoring
efforts provides useful information relative
to the goals of the individual programs,
but integrating the data into a nationwide
assessment has been difficult.
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In recent years, a number of independent
reports have identified the need for improved State Water Quality Reports
water quality monitoring and analysis at a
national scale. Among these, the General
Accounting Office (2000) reported that
EPA and states cannot make statistically
valid assessments of water quality and
lack the data to support key management
decisions. The National Research Council
(2001) recommended that EPA and states
promote a uniform, consistent approach
to water monitoring and data collection to
better support core water management
programs. The National Academy of Public
Administration, in its 2002 report entitled,
Understanding What States Need to Protect
Water Quality, concluded that improved
water quality monitoring is necessary to help
state agencies make better decisions and
use limited resources more effectively. These
reports underscore the need for more efficient
and cost-effective ways to understand the
magnitude and extent of water quality
problems, the causes of these problems, and
practical ways to address the problems.

Under section 305(b) of the Clean
Water Act the states must submit
biennial reports on the quality of their
water resources. According to the

most recently published National Water
Quality Inventory Report (2004) the
states assessed just over a third of the
nation’s waters — 37% or 14.8 million
acres of the nation’s 40.6 million acres
of lakes, ponds and reservoirs. Of the
lakes that were assessed, over half, 58%
or 8.6 million acres, were identified as
impaired or not supporting one or more
of their designated uses such as fishing
or swimming. The states cited nutrients,
metals (such as mercury), sewage,
sedimentation and nuisance species as
the top causes of impairment. Leading
known sources of impairment included
agricultural activities and atmospheric
deposition, although for many lakes,
the sources of impairment remain

The National Aquatic unidentified.
Resource Surveys

To bridge this information gap, EPA, The surveys are designed to answer such
other federal agencies, states and tribes guestions as:
are collaborating to provide the public
with improved environmental information. e What is the extent of waters that
Statistical surveys are one way of addressing support a healthy biological condition,
water resource assessment needs. By recreation, and fish consumption?
choosing a statistical design with standardized
field and laboratory protocols, the EPA, states e How widespread are major stressors
and tribes are able to collect and analyze that impact water resource quality?
data that are nationally consistent and
representative of waterbodies throughout e Are we investing in water resource
the U.S. These statistical surveys offer a restoration and protection wisely?
cost-effective and scientifically valid way to
fulfill statutory requirements, complement e Are our waters getting cleaner?

traditional monitoring programs, and support
a broader range of management decisions.

3
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The help of state partners was essential.
Photo courtesy of Frank Borsuk.

The specific goals of NARS are to generate
scientifically valid information on the condition
of water resources at national and ecoregional
scales, establish baseline information for
future trends assessment, and assist states
and tribes in enhancing their water monitoring
and assessment programs.

The focus of NARS is on waterbodies
as groups or populations, rather than as
individual waters. For example, a state or
local manager may be interested in nutrient
levels in a given lake over time. NARS, on
the other hand, allows one to examine the
percentage of the nation’s lakes that have
experienced changes in nutrient levels over
time. Findings such as these help drive
national water quality management decisions.

By generating population estimates of
condition, the national statistical surveys
and other statistical surveys have begun to
provide answers to water resource questions
with a known level of confidence. Working
with its partners in states, tribes, territories,
and other federal agencies, EPA has in recent
years conducted statistical surveys of coastal
waters, wadeable streams, and contaminants
in lake fish tissue. The Agency’s plans are
to survey each of the five waterbody types,

National Lakes Assessment: A Collaborative Survey of the Nation’s Lakes

(lakes, rivers, streams, wetlands, and
estuaries), on a 5-year rotating basis. EPA
and its partners anticipate that the national
surveys will continue to foster collaboration
across jurisdictional boundaries, build state
and tribal infrastructure and capacity for
enhanced monitoring efforts, and achieve

a robust set of statistically-sound data for
better, more informed water resource quality
management policies and decisions.

The National Lakes Assessment (NLA)
is one component of the National Aquatic
Resource Surveys. This report summarizes
the first-ever assessment of lakes across the
continental United States using consistent
protocols and a modern, scientifically-
defensible statistical survey approach.

Because of their scientific credibility,
results from these surveys are being used
in other scientific contexts. Most notably
is the recent Heinz Center Report, The
State of the Nation’s Ecosystems, 2008.
The Heinz Center’s report is designed to
provide a high level, comprehensive and
scientifically sound account on the state
of the nation’s ecosystems. The Heinz
Center uses data derived from EPA’s
Wadeable Streams Assessment report
and National Coastal Condition Report to
answer a number of outstanding questions
about surface water health in our country.
Information from on-going and upcoming
national surveys will help fill gaps
identified for other water resources and
show trends in national water quality.
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—— Think Globally — Act Locally.
Restoring Mousam Lake

ra

HHH“\_ — [ “Every little bit helps” is perhaps the fundamental tenet
a I'I, of the estimated 3,000 to 4,000 local watershed groups
[

\ . across the country. Many communities are proving that

\ L they can make a noticeable difference in their neighborhood

Mousam Lake Watarshaq N | water resource. In York County, Maine, the Soil and Water
1

‘\ . '& Conservation District (SWCD) and the Mousam Lake Regional
\ Association (MLRA) together with residents, townships, state
» Shapleigh '||I agencies and others embarked on the Mousam Lake Water
Acton , Quality Improvement Project. With widespread collaboration
‘2 || and some funding, they were able to clean up an impaired

. lake.

| Confronting Environmental Challenges

e I'. <( Mousam Lake, a 863-acre lake located at the southern
T _|____ e point of Maine, is a popular spot for boaters, anglers, and
. _' A\( vacationers with its sandy shores and excellent cold and
rea of Deta | . .1 warm water trout fisheries. However, this 21- square mile
i f,,..ﬁ‘fw R 18 B A watershed suffered from suburbanization and the conversion
s - o m——Miles of forested land to driveways and parking lots. The lake’s

shoreline is heavily developed with over 700 seasonal and

year-round homes and a heavily used boat ramp. For the past
several decades, Mousam Lake has endured increased soil erosion and pollution from stormwater runoff

from home construction, lawns and roads, and from failing septic systems. Higher levels of phosphorus
have led to increased algal growth, decreased water clarity and lower levels of dissolved oxygen. In the
2003 Total Maximum Daily Load (TMDL) assessment, excess phosphorus was identified as the major
impairment. This downward trend in water quality resulted in a steady decline in the lake’s once viable
ecology and that of its surrounding aquatic habitats. Maine’s Department of Environmental Protection
(MDEP) attributes the problem to soil erosion and polluted runoff from residential properties and camp
roads and effluent from inadequate septic systems located in the sandy soils around the lake. The TMDL

assessment estimated that to meet Maine water quality standards, the annual amount of phosphorus
reaching the lake would need to be reduced by 27%.

A Decade of Effort

Since 1997, the York County SWDC, MLRA, MDEP, and the towns of Acton and Shapleigh have

been working together to address sources of pollution in Mousam Lake and foster long-term watershed
stewardship. In 1999, the Mousam Lake Water Quality Improvement Project began. With help from EPA,
the Maine Department of Transportation and the Maine Department of Agriculture negotiated cost share
agreements with public and private landowners, and best management practices were initiated at 45
priority sites. Technical assistance was provided to another 77 landowners. Projects included stabilizing
shoreline erosion, improving gravel road surfaces and installing and/or upgrading roadside drainages.
Twenty-one roads were repaired. In 2001, the Lake Youth Conservation Corps program was established
to help with the implementation of best management practices, raise local awareness and commitment

|

&
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to lake protection, and involve local youth in environmental stewardship. Since 2007, the youth have
completed over 115 projects and continue to repair an average of 18 sites each year with annual
support from the towns of Acton and Shapleigh. The total cost for the project was $1.1 million with local
townspeople and others contributing over $400,000 in matching funds or in-kind services.

A Cleaner, Healthier Lake

In 1998 MDEP designated Mousam Lake as impaired and added it to the state’s section 303(d) list of
waters not meeting water quality standards, a requirement of the federal Clean Water Act. From 1999
through 2006, a galvanized community tackled the problem and in 2007, monitoring results indicated that
pollution loads in the lake were reduced by more than 150 tons/per year of sediment and 130 pounds/
per year of phosphorus. Water clarity depth has increased by a full meter from what it was ten years ago.
Today, erosion control projects continue, thus keeping an estimated 76 tons of sediment and 64 pounds of
phosphorus out of the lake each year. In 2006, Mousam Lake was removed from the state’s 303(d) list of
impaired waters.

Staff and a small cadre of local leaders are continuing their campaign to keep the lake in good health.
Community outreach and education activities are ongoing to inform residents on how they can help.
As part of the project, numerous newsletters have gone to every household in the watershed; MLRA
holds annual meetings; the SWCD conducts workshops and delivers presentations; 30 construction sites
have been acknowledged with “Gold Star” signs for environmental stewardship; and more than 200
homeowners attended one of the thirteen “Septic Socials” to learn about septic system function, proper
maintenance and water conservation.

Every Little Bit Helps

In many, many instances, small, local
efforts can provide incentives and moral
support for others. The success of the
Mousam Lake project has inspired protection
efforts on several neighboring lakes. The
Acton Wakefield Watershed Alliance, the
Square Pond Association, and the Loon Pond
Association are now busy with their own
restoration activities. For more information or
tips from the people at Mousam Lake, contact
Joe Anderson at York County SWCD at (207)
324-0888, janderson@yorkswcd.org or Wendy
Garland (MDEP) at (207) 822-6320, wendy.

garland@maine.gov.

Vegetated buffer planting by Master Gardeners.
Photo courtesy of Deborah Kendall.
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Chapter 2
Design of the Lakes Survey

Lakes in the U.S. are as varied and
unique as the landscape surrounding them.
Receding glaciers formed thousands of lakes
in the northwestern, upper midwestern, and
northeastern parts of the country. Glacial
action formed the Finger Lakes in New York,
the Adirondack region, the kettle ponds in
New England, as well as humerous lakes
and “prairie potholes” located in Minnesota,
Wisconsin, Iowa, and the Dakotas. In
contrast, Oregon’s Crater Lake is a water-
filled volcanic depression, as is Yellowstone
Lake in Wyoming. Lake Tahoe in California
and Pyramid Lake in Nevada were formed
by tectonic action. Along major rivers, like
the Mississippi, oxbow lakes were formed
from meandering river channels. Similarly,
damming of the Columbia River and the
Colorado River has created large man-made
lakes and reservoirs. Smaller previously
impounded streams comprise thousands of
man-made lakes that provided energy for
mills during industrialization. Natural lakes
are scarce across the southern U.S. Many
of the lakes in the arid southwestern and
the humid southeastern U.S. are man-made
lakes or reservoirs. The NLA survey included
examples of all of these lake types.

Areas Covered By
the Survey

The NLA encompasses the lakes, ponds
and reservoirs of the continental U.S.
including private, state, tribal and federal
land. Although not included in this report,
a lake-sampling project is underway in
Alaska. Hawaii was not included in the
national survey design. Information from the
NLA is also presented for both natural and
man-made lakes to present any difference
in biological condition or responses to
stressors.

NLA results are reported for the
continental U.S. and for 9 ecological regions
(ecoregions). Areas are included in an
ecoregion based on similar landform and
climate characteristics (see Chapter 6 and
Figure 20). Assessments were conducted
at the ecoregion level because the patterns
of response to stress are often best
understood in a regional context. Some
states participating in the NLA assessed
lake condition at an even finer state-scale
resolution than the ecoregional scale by
sampling additional random sites within their
state boundaries. Although these data are
included in the analysis described in this
report, state-scale results are not presented.

Selecting Lakes

Since a census of every lake in the
country is cost prohibitive and beyond the
reach of any program, EPA used a statistical
sampling approach incorporating state-of-
the-art survey design techniques. The first
step, to ascertain the number of lakes in the
country, was challenging because there is no
comprehensive list or source for all lakes in
the U.S. The best resource available is the
USGS/EPA National Hydrography Dataset
or NHD. The NHD is a multi-layered series
of digital maps that reveal topography,




Alaska’s Lake Assessment

By Terri Lomax, AK Department of Environmental Conservation
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The State of Alaska is about one-fifth the land mass of the continental U.S. Most of

it is sparsely populated with extremely limited access. This limited access has helped

q B ' preserve its rugged beauty and abundant natural resources. But Alaska is facing
- pressure from climate change and natural resource development. In the populated
= areas, the main causes of waterbody pollution are urban runoff and agricultural activity.

ey,

There are an estimated 3 million lakes in Alaska. Instead of being a full participant in the National Lakes
Survey, the State of Alaska opted to conduct a regional assessment. It focused on the Cook Inlet Basin, an
area located in the southcentral part of the state; at 39,325 square miles, it is slightly smaller than the state
of Kentucky. The State selected this area because the only agricultural activity of significance occurs within

the Cook Inlet Basin.

Alaska’s lake assessment began in 2007 with a pilot study of four lakes. This pilot study was focused
on access and coordinating logistics of sampling, procedures, and analysis. In 2008, the full project was
completed with sampling of 50 lakes in the Cook Inlet ecoregion. The field crew was from the Alaska
Department of Environmental Conservation and the University of Alaska Anchorage Environment & Natural
Institute. In addition to the National Lakes Assessment indicators, fish tissue for metals and mercury,
sediment trace metals, and core dating were added to the study.

To date, all water chemistry, habitat, and lake profile data has been analyzed. Biological indicators,
sediment metals and mercury, and fish tissue samples are currently being analyzed. All data collected must
undergo quality assurance review before a final release of the data. However, initial results indicate that lakes

in the Cook Inlet ecoregion of Alaska are healthy.

area, flow, location, and other attributes of
the nation’s surface waters. When queried,
NHD has 389,005 features listed that could
potentially be lakes, ranging in size from less
than 2.4 acres (1 hectare) up to the largest
lakes in the country. Figure 1 illustrates the
sample framework for the survey.

Initial discussion by states and EPA
regarding the scope of the survey focused on
the size of lakes that were to be considered
in the target population. It was agreed that,
to be included, the site had to be a natural or
man-made freshwater lake, pond or reservoir,
greater than 10 acres (4 hectares), at least
3.3 feet (1 meter) deep, and with a minimum
of a quarter acre (0.1 hectare) open water.
The Great Lakes and the Great Salt Lake

were not included in the survey, nor were
commercial treatment and/or disposal ponds,
brackish lakes, or ephemeral lakes. After
applying the criteria, 68,223 waterbodies
were considered lakes by the NLA definition
and thus comprised the target population
(Figure 1, 3™ bar).

Other factors in lake selection included
accessibility. In some cases, crews were
either denied permission by the landowner or
unable to reach the lake for safety reasons,
such as sharp cliffs or unstable ridges.

Using data from the crews’ experience

and pre-sampling reconnaissance, it was
estimated that 27% or 18,677 lakes fell into
the inaccessible category. This left 49,546
lakes which could be assessed - inference

9
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National Hydrography Dataset (NHD) - 389,005

Excluded - |
4 hectare

Included - 123,368

Excluded - other - 32,008

_— MHD Sample Frame - 123,369

Mon-Target (not a lake) Target - meats target
55,146 population definitions - 68,223

Target Populaticn - 68,223

Target - not sampled

18,677 Target - Sampled - 45,546

Inference Population - 49,546 Lakes

Figure 1. The process of lake selection. Starting with the NHD list
of waterbodies, potential lakes are eliminated due to not meeting
set criteria for inclusion in the survey (top bar), not being a lake
(2nd bar), and inaccessibility (3rd bar) leaving the number of
sampleable lakes or inference population (4th bar).

population (bottom bar). In the end, a total
of 1,028 lakes were sampled in the survey.
These 1,028 lakes represent the population.
For quality assurance purposes, 10%, of the
target lakes were randomly selected for a
second sampling later in the summer.

Due to the selection process, the sampled
NLA lakes represent 49,546 lakes or 73%
of the target population. Thus, throughout
this report, percentages reported for a given
indicator are relative to the 49,546 lakes. For
example, if the condition is described as poor
for 10% of lakes nationally, this means that
the number of lakes estimated to be poor for
that indicator is 4,955 lakes.

As an added feature, the design
specifically included some sites from EPA’s
1972 National Lake Eutrophication Study

National Lakes Assessment: A Collaborative Survey of the Nation’s Lakes

(NES). By including this subset of lakes EPA
hoped to be able to evaluate changes that
occurred between the 1970s and 2007.

In conjunction with the national survey, a
number of states opted to sample additional
lakes to achieve a state-wide probabilistic
survey. EPA provided a list of additional lakes
to the states so that any state wishing to
conduct a state-scale statistical survey could
do so. Sampling and processing methods from
these additional lakes had to adhere to both
the national field and laboratory protocols.
Eight states (MI, WI, IN, MN, TX, OK, ID,
and WA) took advantage of the opportunity
and the results from the additional sites were
analyzed along with the national data. Some
states increased the number of sites, but only
collected a subset of indicators. Still other
states opted to expand the list of indicators
to address issues specific to their state; for
example, Minnesota used its state-scale
survey to assess pesticides.

Figure 2 shows the location of the lakes
that were sampled for the NLA. The surveyed
lakes cover an area of 3.8 million acres of
surface water spread across the national
landscape.

The site selection for the survey ensures
that EPA can make unbiased estimates
concerning the health of the target population
of lakes with statistical confidence. The
greater the number of sites sampled, the
more confidence in the results. The number
of sites included in the survey allows EPA to
determine the percentage of lakes nationwide
and within predetermined ecoregions that
exceed a threshold of concern with 95%
confidence. In the graphs throughout this
report, the margin of error is provided as thin
lines on either side of the bars and represent
the 95% confidence interval for the estimate.
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Figure 2. Location of lakes sampled in the NLA. Natural lakes are the blue dots; Man-made lakes are brown.

For national estimates, the margin of error
around the NLA findings is approximately
+£5% and for ecoregions the margin of error

is approximately £15%. For example, for the
national biological condition findings, the NLA

estimates that 22.4% of the nation’s lakes
are in poor condition and that the margin of
error is +/- 4%. This means that there is a
95% certainty that the true value is between
18.4% and 26.4%.

Lake Extent -
Natural and Man-made Lakes

NLA analysts, comprised of lake science