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Definition of a lake

* “Alarge body of water surrounded by land.”

e How the EPA defined a lake:

— Natural or man-made

— > 2.5 acres (10 acres for 2007 assessment)
— At least 1 meter (3.3 feet) deep

— At least 0.25 acres must be open water

— This produced 68,223 lakes nationwide in 2007; >
100,000 in 2012
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Parameters

Physical Habitat

— In-lake
— Riparian

Chemical Condition

Trophic State
Sediment

Algal Toxin
Presence/Concentration

Atrazine Presence/Concentration
Zooplankton Community

Phytoplankton Community
— Cyanobacteria

Macroinvertebrate Community
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Summary of lake activities

Obsarvation
station 10 m
offshore for

H \)Z sampling

i |

Littoral Zone

Sub-Littoral Zone

Profundal Zone 10 evenly
spaced
g sampling
E * stations
/ INDEX SITE ]
Deepest point up to A
50 m in natural lakes /
and the middle of FINAL HABITAT
reservoirs A STATION
{<30 min to choose) ylla

INDEX SITE T Ch—0—oub B starting point randomly
Temp, DO, pH profile, in situ selected a priori
Water Chemistry 15m
Nutirents
Chlorophyll a o
Phytoplankton R'ZD:;:”
Triazine Pesticide Screen =
Algal Toxins Shoreline m }—
Zooplankton \\
Sediment Diatoms Benthic sample collected Littoral }
Sediment Dating from dominant habitat within Z%’ }
Sediment Mercury littoral zone ?

Dissolved Carbon (selected lakes) Observation Station

Chloroph
ﬁ Algal Toxins
PHYSICAL HABITAT &  Phytoplankton
BENTHIC SAMPLING
STATIONS (A-))

15m

variable

10m

Index site
Littoral site

Water chemistry, sediment,
profile, phytoplankton, and
zooplankton at index site

Physical habitat and Benthic
sampling stations
— Physical habitat at all stations

— Benthic sampling at all
stations

— Macrophytes at every other
station



Macrophytes assessed
at 5 stations

Sampled using a
modified rake to gather
plants

Sampled at discrete
depths (i.e., 0.5 m, 1, 2,
3...)

Minimum of 6 rake tows




e Assessed riparian vegetation
and disturbance using EPA
forms

* \egetative cover assessed at
the canopy, understory, and
ground levels

e Disturbance forms include:
— Pasture
— Row crop
— Buildings
— Commercial
— Mining
— Roads



e Water chemistry samples collected in 1-gallon cubitainer
using 2-meter column sampler

e Duplicate samples collected and sent to NDDoH lab

e Additional sample taken with 2-meter sampler for:
— Pesticide
— Phytoplankton
— Microcystin
— Chlorophyll-a
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Nearly 60% of ND lakes in
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Little change since the 2007
assessment

Overall, ND lakes in good
condition for littoral cover
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What does physical habitat condition look like?

e Good:

— Overhanging
Vegetation

— Emergent Vegetation
— Woody Vegetation

— Other fish cover
measures

* Poor:
— Exposed banks
— No shade
— No (or little) vegetation
— No snags, large rocks
— Nearshore disturbance
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Fractional cover of bottom substrate as cobble

related to riparian and littoral characteristics

Some significant correlations

Possibly more driven by drainage
area characteristics

Prairie pothole lakes naturally high
in nutrients

Sampling time may effect
relationship between nutrients
and littoral vegetation
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What does poor nutrient condition look like?

* Nuisance rooted plant
growth

* Increased algal growth
e Harmful algal blooms

e Greater DO
fluctuations

 Decreased biological
condition




Nitrogen concentrations strongly related to algal growth
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Strong correlations with nitrogen
and dissolved nitrogen

Phosphorus (by itself) did not
correlate with algal growth

N:P may play bigger role

Timing may be an issue
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Potential issue with timing
and location of sampling



Can you spot microcystin issue by looking at it?

MC = 34.5845 pg/L

Things are not always
as they appear

Toxins harmful to in-
lake species

... Also harmful to
humans, livestock,
pets, etc.

Increased focus s g § TR
throughout country * oy e




Summary

ND lakes are relatively high in
nutrients

Good in-lake habitat, improved
riparian habitat

“Poor” scores in NPL

Potential issue with timing




Questions?




Extrapolation of

Target Population: results
4 855 lakes

e “Weights” applied to NLA
/ j \ target lakes
Target— Inaccessible: § Target— Access Denied: We'ghts based on:
244 lakes 578 lakes .
— Size class

— Location

Target — Not Sampled:

38 lakes

e |nformation from NHD

Target — Sampled:
3,995 lakes e Access denial common

reason lakes “thrown out”







What does riparian cover condition look like?

e Good:

— Woody vegetation
(canopy and
understory)

— Little to no nearshore
impact

— Inundated ground (i.e.,
nearshore wetlands)

* Poor:
— Near-shore impacts
— Agriculture
— Parks
— Cabins

— Mining
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