Key to Park Summaries: Site Characteristics

KEY

The Park Summaries that follow in this chapter have been prepared to provide the reader with a summary of selected
contaminant results for each core WACAP national park. A set of reduced summaries for the secondary parks that contain
only vegetation results follows the core park summaries, with a separate key. The Arctic parks GAAR and NOAT, with one
lake site each, have been combined into one summary. These summaries contain a considerable amount of information,
but do not represent all data and information available for the parks. This two-page Key provides explicit detail regarding
each block of information the reader will encounter on the two-page graphical summaries and is intended to guide the
reader through the summaries. Summaries for all parks are presented in the same format. The summaries are designed so
the two lake sites within each park can easily be compared and the relative position of these sites within the context of all
WACAP core parks can be visualized. The reader is encouraged to consult the other chapters of this report for more
detailed information on the full range of WACAP results and their interpretation.

¢ Park and Lake Setting ¢

In each of these site locations, the hame of

The purpose of the Park Summaries is to each lake is given with some of the very basic

provide an explicit location in the information that defines the location of the
WACAP report where contaminant and site and other important characteristics of the
other key information can be easily lake. We have used metric units: m = meters,
compared between the two sites within ha = hectare. \
each core park and among all of the core . ' \
park sites. A digital image of the lake and its watershed is
- . provided to give the reader an appreciation of
In this figure, the boundary of the park is the steepness of the landscape, geology, and
shown as well as the boundary of each vegetative cover of the watershed.
watershed. All this is overlain on-a
shaded relief map to give the reader A depth map (bathymetric map) of each lake
some perspective of the topography is provided. The depth contou haded
surrounding these locations. with the deepest depth the d colors.
The depth increments-shown in set key

are in meters (m). One | meter equals 3.28 feet.

& Atmospheric Transport ¢

This [figure shows the seasonality and

This figure shows calculated “back precipitation of the six, one-day clusters
trajectory” clusters. derived from shownpto the left. The top of each bar
thousands _of computer simula- graph represents the percent of trajecto-
tions that represent daily air mass ries (or days from the eight-year period)
movements over an eight-year that are in the given|clusters. The different
time period closely associated with colors on the bars are the seasonal contri-
the WACAP sampling period. bution of these days and the blue circles

are the percent of [total |precipitation for
which each clusteris responsible.

¢ Physical and Chemical Characteristics ¢

This space displays physical and chemical characteristics| of the lake sites
depicted above. The chemical characteristics are from measurements|on’
epilimnetic (i.e.] near surface) water samples from the| lakes, Thevalue for
each site or lake|is shown|as a colored |circle. The yellow bar graph behind
the dots represents|/the total range for the specific variable among all core
WACAP parks. The line in the bar represents the median value among all
parks. Note that each group-has its own scale and in several instances the
scale|is broken in lorder to represent the range, of all sites. This approach
allows comparisons between sites in| a park _and permits icomparisons|
among all core WACAP parks.
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Key to Park Summaries: Contaminant Summaries

4 Snow Contaminant Fluxes ¢

¢ Whole Fish Contaminant Concentrations ¢

This figure shows the fluxes of the most
prevalent semi-volatile organic compounds*
(SOC) and five metals present in the annual
snow pack samples taken over the three
years of WACAP sampling. The different
sites sampled in the park are represented
by |the! colored dots. The three sample
years are indicated by the placement of
the dots in the-width of the yellow bars:
Spring 2003 ‘is .on:the left edge, Spring
2004 is in.the middle, and Spring 2005 is
on the right/edge. The yellow barin back
of, the |dots represent the total range of
snow contaminant fluxes among all core
WACAP parks and the line on each bar
represents the median value for| each
contaminant. Note the vertical axis is in
log units that range from 0.01 to 1,000,000
ng/m2/yr.

Whole fish concentrations in ng/g wet weight of the most preva-
lent semi-volatile organic compounds* (SOC) and five metals are
shown in this figure. The blue bars for contaminant concentra-
tions show the maximum, minimum, and median (horizontal
line) values of the five to ten fish analyzed from each lake. The
yellow bar behind the fish data represents the total range for
these contaminants among all-core parks |and the line in each
bar represents the median value for all parks. Note the vertical
axis is-in log units that range from 0.0001 te 100,000 ng/g.

Contaminant health/thresholds cited in the literature are- shown
on this graph for selected SOCs|and mercury for humans and
piscivorous mammals and birds. Human thresholds for SOCs
(discussed in Section 5.4.3) are based on consumption levels for
recreational and subsistence fishers, The human threshold for
mercury (discussed in Section 5.4.1) is based on a consumption
rate [similar to the values for recreational fishers, and was
converted from| a fillet to whole-fish basis. The| pisciverous
mammal threshold (discussed in Section 5.4.2) is an average of
the thresholds for otter and mink (Lazorchak et al., 2003).

¢ Vegetation Contaminant Concentrations ¢

*SOC groupings by compound class are listed in Table 4-1.

¢ Sediment Organic Contaminant Fluxes ¢

The concentrations of the most prevalent
semi-volatile organic compounds* (SOC) and
total mercury in lichen| and two-year old
conifer needles are shown for core WACAP
sites in this figure. Conifers were sampled
along an elevation gradient shown by the
colored . dots on  the right, above each
contaminant name. The left-side shows the
median value for a bulk lichen sample taken
near the lake site. Lichens differ from conifer
needles in that they cannot be aged and
usually are expected to be more than two
years old. The yellow bars behind the dots
show the total range of contaminants among
all core WACAP |parks for the’ respective
plants-and the line in the bars|represents the
median value. Note these values are on a log
scale| — spanning a very broad range of
concentrations from 0.001 to 1,000,000 ng/g
(lipid weight for SOCs, dry weight for mercury).
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Yearly focusing factor-corrected sediment fluxes
of semi-volatile-organic-compounds* (SOC). are ]
shown in this figure-Year (depth) is shown'on the
vertical axis. Given the expense of theSOC analy-
sefg, WACAP allocated approximately eight slices
to be analyzed for each sediment/core. The green
lines are the year in which the individual SOC-was
registered with the US government. When present,
the red dotted line is the date that use in the US
was discontinued. An asterisk indicates that the
value at that level in the core was below the detec-
tion limit. Profiles of the two lakes are shown side
by side for each different contaminant.

=

4 Sediment Contaminant Fluxes

These figures are sediment profiles for each site. The top of the graph represents the surface of the sediment core;
the dates on the vertical axis are derived from 219Pb dating. Each point on a graph represents results of an analysis
of a sediment slice having an average date represented by the circle.

Spheroidal Carbonaceous Particles (SCP) are

temperattire combustion associateéahwith fossil fuel
(coal land oil) combustion, They are expressed as
number (ne.) per unit area |per year and are excellent
indicators’of local or regional sources of human in-
dustrial‘activities. Total Organic Carben, in mass per

derived from in-lake photosynthesis production or

as aresult of biogenic processes in the sediment.

microscopic “fly ash" materials formed-enly by high

unitareaperyear,isacomponentofthesedimentrecord

watershed sources and typically decreases with depth

Sediment Metals'Enrichment:* Results of the analysis
of four metals in lake sediments for each of the two
lakes are shown here.
Percent Enrichment frol

to each|lake system with|respect to background.
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Key to Secondary Parks: Summary

US Map

This inset shows the
location of the park

(yellow dot) in

KEY

The pages that follow have been prepared to provide the reader with a summary of contaminant
results for air and vegetation sampling in each secondary WACAP park. The word park, as used
here, encompasses federally managed lands, including national parks, monuments, preserves,
and wilderness. This one-page key provides explicit detail regarding each block of information
the reader will encounter. Summaries for all secondary parks are presented in the same format.
The summaries are designed so that the location and contaminant concentrations at the four to
six sampling sites within each park and across all parks can be easily visualized and compared.
The reader is encouraged to consult the other chapters of this report and the primary park
summaries for more information on the full range of WACAP results and their interpretation.

western North
America relative to
other WACAP
secondary parks
(brown dots).

Site Photos

A photograph of the environs at each site is provided to give the
reader an appreciation of the vegetative cover, steepness of the
landscape, climate, and geology. The name of the sampling site
is given with some very basic information: a short verbal
description of the site location, latitude and longitude in
decimal degrees, average annual temperature and precipitation
estimated by the PRISM model, whether or not air was sampled
at the site, and the scientific names of the conifer and lichen
vegetation sampled at the site. Units follow the metric system:
m = meters, cm = centimeters, °C = degrees Centigrade. N, W =

Park Relief Map

In this figure, the boundary of the park
and the location of the vegetation and
air sampling sites are overlaid on a
shaded relief map to give the reader
some perspective of the topography
surrounding the sites.

north, and west.

Air Summary Statements

This text block summarizessthe rgulis; of the laboratory analysis
of the passive air sampling devices (PASDs) and highlights the
most ‘important findingsnddwesatiincladettbe Vid@ibnpaksthe
monitors in the parks, ¢helSEUS ddttetiddandrtheiodenatentra-
tions in picograms per ¢8a®) XA sesif(dry386igatidwitbrepark
differences in. SOC. ¢en¢epptrationadithmttiimessampleshivere
deployed, and how pak$OGLPRgAMHAfIMDIRNKed relative to
other WACAP parks.

Vegetation Summary Statements

This text block summarizes the results of the laboratory
analysis of vegetation samples and highlights the most
important findings. These include: the SOCs detected
and their concentrations in nanograms per gram conifer
needle lipid or lichen lipid (bdl indicates values below
detection limit); differences between concentrations
in 'needles versus lichens, if important; effects of
elevation on concentrations of SOCs in lichens; ranking
of SOC concentrations in vegetation relative to vegeta-
tionin other WACAP parks; concentrations of nitrogen
and sulfur (nutrients), mercury and other toxic metals in
lichens relative to known or expected background ranges;
and ecological implications of, or concerns indicated by,
the results.

Vegetation Contaminant Concentrations

The .concentrations of the most prevalent semi-volatile organic
compounds (SOCs) in lichens and 2-year-old conifer needles are
shown for WACAP sites in the figure. Conifers and lichens were
sampled along an elevational gradient. Concentrations at each site are
represented by the shaded circles above each contaminant name. The
middle horizontal line within each background bar behind the circles
shows the median value for all WACAP sites across all parks; the top
and bottom horizontal edges| of the background bars show the
maximum and minimum concentrations across all WACAP sites.
Brown and green bars indicate lichen and conifer needle concentra-
tions, respectively. These values are on a log scale — spanning a very
broad range of concentrations from 0.001 to 1,000,000 ng SOC per
gram of lipid in lichens or needles. When sample concentrations were
below detection limits, the circle representing the site was placed at
one-half the estimated detection limit and the circle is open. Circle
shading intensity darkens with increasing elevation. SOCs are
grouped by current-use pesticides (endosulfans, chlorpyrifos,
dacthal), historic-use pesticides (g-HCH, a-HCH, HCB), polycyclic
aromatic hydrocarbons (PAHs), and polychlorinated biphenyls (PCBs).
Metals were not analyzed in vegetation samples at secondary parks.

www.nature.nps.gov/air/Studies/air_toxics/wacap.cfm
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