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[. Introducti on

VWIN's History

TheVolunteer Water Information Network (VWINS$ a volunteetbased, surface water
monitoringprogramoperated by the Envanmental Quality InstituteThe VWIN program was
initiated at UNGAshevillemore than two decades ado.February of 1990, volunteers began
monthly samplingf 27 stream sites in Buncombe Cour@®yer time, the program grew to
sample more than 200 sites per month throughout WNC.-Astville hosted the program
until Octoberof 2009, when the research laboratory was eliminated due to state budgegt cuts.
October ¢ 2010 EQI regened as a nonprofit laboratolyshould be notethat the first batch
of samples received was from TRVW.

The networkcurrentlyincludesalmost 20Gstream and lake sites itd WNC counties.
VWIN stakeholders includeegionalmunicipalities ad watershed advocacy groups, sucthas
Buncombe and Henderson County Commissioner8tineombe Countietropolitan
Sewerage DistricBuncombe and Madison Courbpil and Water Conservation Districthe
City of Asheville's Stormwater Services Divisidghe Town of Lake LureRumbling Bald
ResortHaywood Waterways AssociatioBeven Lakes West Landowners Associattba,
Environmental and Comsvation Organizatig the Friends of Lake Glenvillghe Lake dmes
Environmental Associatigithe Toe River Valley Watglthe Elisha Mitchell Audubon Society,
and the Town of Lake Santeetl&QI provides laboratory analysig water samples, statistical
analysis of wateruplity results, and written interpretation of the datatakeholders/olunteers
venture out once per month to collect water samples froigraded sites along streamisers,
and lakesn the region.

VWIN data and technical reports are frequentlydugesupport grant requests funding
stream restoration, to evaluate the influences of point and nonpoint source pollution in surface
waters, and to work for proper stream classificatidmsaccurate and egoing water quality
database, as provided by VW]IN essential for good environmental planning. The data gathered
by thetrainedvolunteers provides an increasingly accurate picture of water quality conditions
and changes in these conditions over time. Communities can use this data to identify $treams o
high water quality that need to be preserved, as well as streams that cannot support further
development without significant water quality degradation. In addition, the information allows
planners to assess the impacts of increased development andcgssaf pollution control
measures. Thus, this program provides the water quality data for evaluation of current
management efforts and can help guide decisions affecting future management&utions.
program also promote®lunteerism throughout WN@ndeducates citizens about the
mount ainsd natur al resources



The Toe River Valley Watch Monitoring Program

Toe River ValleywWatchis a nonprofit group founded in 2006 to address the challenges
of rapid alterations in the landscape from the declingotalture and the pressures of
development, and to preserve the unique rural heritage of Mitchell and Yancey counties. The
main goal is to create solutions that will help the local economy grow without compromising
natural resourceso assure a continughealthy, and abundant supply of clean water in the Toe
River, a designated trout stream, and to protect all the creeks and streams that feed into the Toe
River.

In April of 2007, TRVW began monitoring six sites in the Toe and Cane River
watersheds in Yfacey and Mitchell Counties to establish a baseline of water quality for some of
the major streams in the area. Table 1 is a list of the monitoring sites, and the approximate
locatiors can be found on the map in FiguréAthile EQI was closeddm Septembe2009
through September 2010, TRVW had their samples tested at Environmental Testing Solutions,
Inc. (ETS), a commercial laboratory in Asheville, NC. EQI resumed sample analysis in October
2010.Monitoring at Site #7 was initiated in September of 2@ites #1, #4, and #5 also aiso
monitored for benthic macroinvertebrates through the volunteer Stream Monitoring Information
Exchangg SMIE) program.

Table 1: Toe River ValleyWatch monitoring sites

Cane Creek at Bakersville

Cane Creek at Loaferds Gl ory
South Toe River downstream from the Mt Mitchell Golf Course
North Toe River at Red Hill Bridge

Cane River at Mountain Heritage High School

Bald Creek at Bald Creelddmentary School

Jacks Creek at Smith Johnson Road

NoakswNpE




Figure 1: Map of TRVW monitoring sites
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II. Methodology

Chemical Monitoring

A water monitoring coainator provides hanesn instruction and experience in sample
collection to all volunteers prior to their first day of sample collecfl®VW samples are
collected on the second Saturday of each month. Collecting coincident samples from all the sites
in the monitoring area greatly reduces meteorological variability between sites. Therefore, the
volunteers are asked to collect samples from the assigned site as close to noon as possible. Water
samples are collected five 250mL polyethylene bottlefachbottle is labeled with the site
number and the parameter for which the water from that particular bottle will be analyzed. Each
kit includes a chauof-custody form to be completed by the volunteer. This form includes site
number and site location, the #nand date of sample collection, the name of the person
collecting the sample, weather conditions prior to sample colle@mhgeneral observations at
the time of collectionAppendix A is a copy of the chaof-custody form used by the volunteers.

After collection, the volunteer takes the samples and data sheet to a designated drop point
where the samples are refrigerated. It is the job of the volunteer coordinator to pick up the
samples from the drop point and deliver them or ship them to the EQalabyofor analysis
within two days of collection. A description of the laboratory analysis methodology is contained
in Appendix B.Standard operating procedures may have been slightly different at the ETS lab
for results from Septembef 2009 through Sepmberof 2010.Following analysis of samples,
the empty bottles are cleaned in the laboratory and then packed together withchhiaok
custody formfor usethe next month.

Various statistical analyses are performed on the data and are intended to:

1) Characterize the water quality of each stream site relative to accepted or established water
guality standards;

2) Compare water quality of each stream site relative to all other sites in the VWIN program;

3) Identify effects oktream water flowseasonality andand temporal trends on water quality,
after sufficient data has been collected.

Biological Monitoring

The Stream Monitang Information Exchangprogramtrains olunteerswhoreceive
classroom instruction in general stream ecology rlasiand the theory betd evaluating
water quality Instruction includes learning how to identify and the significaridke common
groups of insects listed in the protocol. Classroom instruction is followed-bifeostream
monitoring trainingVolunteers work with Group Leaders, who have additional training and
experience, to sample all monitoring sites each fall and spring.

Riffles are the focus of sampling aack loosely defined as areak5#* where water
depthis relatively shallow (10 to 30cm drto 12n) and with visible cuent. A kick net (mesh
size 500m) is used to collect macroinvertebrates in the riffle habitat. Sampling consists of
overturning stones (by feet or hands) for one minute, within 4 &%f& upstream of the net.



Organisms & picked from the net, identified and recorded separately from the other collection
methodsLeaf packs are collected in riffles at each,sithich arerinsedand poured through the
net several times toollect the insectsThese organisms are picked fréme net, identified, and
recorded separately from the other sampdegisual survey ialsoperformed by someone with a
working knowledge of different types of habitat anddcts, in most instances bgraup leader.
This survey is performed in all hais in the representative section of stream, including those
outside the riffle area. This method often yields taxa not collected in the other two samples and is
important to providing a total estimate of taxa richness at al$iese organisms aigenified

and recorded separgtdrom the kick net and leaf pack samplashabitat survey isompleted

at each sit¢o evaluate potential limiting factors to stream health. This survey assesses the
observabldish community, riparian vegetation conditiondastream substrates.

Several metrics are calculated from this summary, including an I1zaak Walton League
rating, Virginia Save Our Streams muttietric index, several taxa richness metrics, and
ecological metrics calculated as ratios of trophic grougfified at family level). A sample
data sheet is provided in AppendixMore details about sampling and analysis can be found in
the 202 SMIE Report Traylor & O'Neill 2013.

[1l. Results and Discussion

This discussion is based tmefive and a halfears ofdata gathered from April 2007
throughOctober 2012With each additional year of continuous stream monitoring, trends in
water quality become more evident, and a clearer picture of actual conditisinsgeix various
streams and watersheds is available. Continuing water quality data collection over time provides
updated informabn on changing conditions. Usitigis information financial resources and
policies can be focused on areas of greatestetonc

A discussion of the stream sites relative to specific water quality parameters follows. To
better understand the parameters, explanations, standards and sources of contamination, some
definitions of units and terms have been provided.

The amount of gubstance in water is referred to in unite@ficentrationParts per
million (ppm) is equivalent to mg/L. This means that if a substance is reported to have a
concentration of 1 ppm, then there is one milligram efdhibstance in each liter (L0@&ms)of
water. The parametgéotal suspended solid$SS) illustrates the weight/volume concept of
concentration. According to the statistical summary data foF MW sites (Appendix¥), site 1
had a median TSS concentratiodimg/L over the paghreeyears, which is equivalent to
4.1ppm. Thus if you filter one liter of water from site 1 on average yolucwillect sediments
that weigh4.1mg. The same conversion applies for parts per billion (ppb), which is equivalent to
micrograms per liter (ug/L). Conotrations of the VWIN parameters in water samples are
compared tgmormal ambient levelsAmbient levels are estimates of the naturally occurring
concentration ranges of a substance. For instance, the ambient level oficappst streams is
less than 1u@ (1ppb).Ambient water quality standardsn the other hand, are used to judge
acceptable concentrations. The ambient water quality standard for aramitooggn to protect
trout populations is 1.0 mg/L, but the normal ambient levediost trout waterss about
0.1Img/L.

A classification grade was assigned to each site based on the results of analysis. This
report shows sitgpecific grades for each parameter forttireeyearperiod fromNovemberof
2009to Octoberof 2012(Table 2). The grades are dgeed to characterize the water quality at
each site with regard to individual parameters. Water quality standards were used where




applicable to assess the possible impacts these levels could have on human health and organisms
in the aquatic environmentoFexample, th€.05mg/L ambient level for orthophosphatas
used to determine grades for the sites. A grade of "A" would be assigned ti theiteedian
concentration over the last three years didexaeedhis standard. In contrast, due to the
detrimental effectshat a decreasa pH can have on the organisms that live in streams, a site
could receive an "A" if minimum pH value was nei@werthan 6.0. Appendi® describes the
criteria usedn the grading system for each parameter.

AppendixE is a list of all VWIN stream sites monitored in WN@exed and ranked
using the grading system previously discussed and shown in Table 2. This indexing system was
developed to facilitate comparisons of specific problem areas such as seatichautrients.
Parameteraregrouped into theswvo categories and number grades were assigned to each
parameter (A=100, B=75, C=50, D=25). The numbers were added and the total divided by the
number of parameters in the dimension. For example, a site with a B intjuanid a C in total
suspended solids would receive a sediment index of (75 + 50)/2 = 62.5 (rounded to 63). Index
ratings for each of thisvo groupingsareadded and the total divided Byto determine the
overall index rating for each site. A maximumigcof 100 and a minimum of 25 are possible.
The index ratings used to include heavy metals (lead, copper, and zinc) at other sites in WNC.
However, nost other partner VWIN organizations have dropped metal analysis in recent years,
making it more practicdb eliminate metals in comparisons between regional sites. In order to
allow conductivity to be used in the ratings, it is now grouptmitime sediment category.

Table 2: Classification grades based on parameters and ranges
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Site Description I 2 2 » §8 §5 £ 2
1 |Cane Creek at Bakersville A B C B C B A
2 |Cane Creek at Loafer's Glory A B C B C B A B
3 |South Toe River B D A A A A A A
4 |North Toe River at Red Hill B cC C B D A A A
5 |Cane River at MH High Sch B D A A B C A B
6 |Bald Creek at Bald Crk Elem B B C D C C A B
7 |Jack's Creek at Smith Johnson Rd A A B A D C A B

It is important and useful to compare sites within the mountain area to understand how
water quality from each stream ranks, not only within an area, but also within the. Aagih
this information local governments, organizations, and individuals can compare areas with
similar problems or successes and share information, or even developwetgqguians. It will
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also be helpful to note changes in ranking over time aastveater quality improves or

deteriorates relative to the many other mountain streams tested in the VWIN program. Many
factors such as population density, industrial development, topography, and land use patterns can
affect water qualityAll of these faabrs must be taken into consideoativhen comparing

stream water data

AppendixF contains summarized statistical data collected over the course of this study. It
is a list of minimum, maximum, and median concentrations or values oveashéree years
and also the median values for each site over the entire period of theéWitidihis expanded
information, changes in median values over time can be seen.

TheVWIN data from179 streansites throughout Western Noi@arolina ae used in
this report ® compare water quality from the stream sites in theahokCane River watershed
with water quality from the mountain region in general. It should be noted that, although there
are always some sites in each area that are relatively unaffected by htimaesaenost VWIN
sites are generally chosen to measure the effects of human activities on stream water quality. For
this reason forest streams are undgresented, and the averages in all areas are weighted
somewhat toward streams that experienceouardegrees of pollution. The data from several
sites iNWNC that are in exclusively or largely forested areas are also used to compare water
guality from each monitoring site with water quality of sites in relatively undisturbed areas.

A statistical anajsis of the efécts of stream water flqwemporal changes, and
seasonality on the water quality parameters at individual sites has also been included in this
discussion. This analysis is used to determine if changes in concentrations or levels of a
paraméeer relate to changes in water levels, (i.e. flow), increases or decreases over time (i.e.
temporal change), and changes of the seasdWNG (i.e. seasonality)The generalized least
squares technique was used to determine trends with time, flow, &t SJeands are observed
in the data, and interpretations of what might be causing the trends are suggested. These data and
interpretations continue to be strengthened by continuous monitoring overtends are
considered significant if the-yalue isless than 0.05. Theyalue is the probability of obtaining
as much trend as observed in the data if, in fact, there was no true underlyingxtesde
outliers were removed prior to analyses to eliminate the effects of unusual environmental
conditionsor sampling error, but these outliers did not exceed 1.1% of the samples over all years
of monitoring.Data obtained from the ETS laboratory was excluded from the trend analyses.
Due to potential differences in protocols and no values provided belowpibrtimg limits, there
were concerns about detecting spurious trends. Methodology and instrumentation has been kept
the same at the EQI laboratory, so its data has remained consistent.

Trends related to flow are determined udilogv measurements from négrUnited
StatesGeological Survey gauging statioft$SGS 20B). This method may also present some
problems since gauging stations can only truly represent the streams on which they are located,
but it has been found to be the most reliable method ofrdietieg these trends. The USGS
gauging station on the South Toe River near Celo (UB&%3300) is utilized to determine
relative flow for the sites in the Toe af@hne River watshed. The logarithm of the ratio of the
measured flow to the lorgrm averge flow for each date is used as fhredictor variable for
flow. Corresponding flow data are analyzed for all sample collection dates from the beginning of
the monitoring program to preseAppendixG is a summary of trends related to flow,

AppendixH shows trends related tome, and Appendid shows trends related to season.
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A. Acidity (pH) and Alkalinity : pH is used to measure acidity. The pH is a measure of the
concentration of hydrogen ions in@wion. If the value of the measurement is less than 7.0, the
solution is acidic. If the value is greater than 7.0, the solution is alkaline (more commonly
referred to as basic). The ambient water quality standard is between 6.0 and 9.0. Natural pH in
area streams should be in the range of-&/2. Values below 6.5 may indicate the effects of acid
rain or other acidic inputs, and values above 7.5 may be indicative of an industrial discharge.
Because organisms in aquatic environments have adapted ta doagitions of natural waters,
even small pH fluctuations can interfere with the reproduction of those organisms or can even
kill them outright. The pH is an important water quality parameter because it has the potential to
seriously affect aquatic ecosgms. It can also be a useful indicator of specific types of
discharges.

Alkalinity is the measure of the acid neutralizing capacity of a water or soil. Waters with
high alkalinity are considered protected (well buffered) against acidic inputs. Stredraseth
supplied with a buffer are able to absorb and neutralize hydrogen ions introduced by acidic
sources such as acid rain, decomposing organic matter and industrial effluent. For example,
water can leach calcium carbonate (a natural buffer) from limestoils or bedrock and then
move into a stream, providing that stream with a buffer. As a result, pH levels in the stream are
held constant despite acidic inputs. Natural buffering materials can become depleted due to
excessive acidic precipitation ovene. In that case, further acidic precipitation can cause severe
decreases in stream pH. Potential future stream acidification problems can be anticipated by
alkalinity measurement. There is no legal standard for alkalinity, but waters with an alkalinity
below 30 mg/l are considered to have low alkalifM§NC streams tend to have low alkalinity
because of generally thin soils and because the underlying granitic bedrock does not contain
many acidneutralizing compounds such as calcium carbonate.

Figures 2and 3are boxandwhisker plots foppH and alkalinityover the past three years

atheTRVWmoni toring sites. The horizont al bar i n
median for each site, while the upper and lower bars representtae@5%' percentiles
respectively. The fiwhiskerso showdothe range o

Boxplots are used to identify samples with extreme characteristics, or a particular skew to the
data. Outliers arsaformationrich aspect®f the datasefas they may indicate an ecological
disturbanceThe plots also shoWWNC regional median levels and levels in largely undisturbed
areador comparison
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Figure 2: pH levels at each monitoring site compared to the VWIN regional average
median for WNC and to the median for sites in largely undisturbed areas
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Figure 3: Alkalinity levels at each monitoring site compared to the VWIN regional average
median for WNC and to the median for sitesn largely undisturbed areas
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B. Turbidity and Total Suspended Solids (TSS)Turbidity is a measurement of thesual

clarity of a water sample and indicates the presence of fine suspended particulate matter. The
unit used to measure turbidity is NTU (nephelometric turbidity units), which measures the
absorption and reflection of light when it is passed through alsashwater. Because particles

can have a wide variety of sizes, shapes and densities, there is only an approximate relationship
between the turbidity of a sample and the concentration (i.e. weight) of the particulate matter
present. This is why there aeparate tests for turbidity and suspended solids.

Turbidity is an important parameter for assessing the viability of a stream for trout
propagation. Trout eggs can withstand only small amounts of silt before hatching success is
greatly reduced. Fish thate dependent on sight for locating food are also at a great
disadvantage when water clarity declines. For this reason, the standaodifdesignated
waters is 18lTU while the standard torptect other aquatic life is B0rU.

Mountain streams in undigtoed forested areas remain clear even after a moderately
heavy rainfall event, but streams in areas with disturbed soil may become highly turbid after
even a relatively light rainfall. Deposition of silt into a stream bottom can bury and destroy the
compkex bottom habitat. Consequently, the habitat for most species of aquatic insects, snails, and
crustaceans is destroyed by stream siltation. The absence of these species reduces the diversity of
the ecosystem. In addition, small amounts of boitiepositedsediment can severely reduce the
hatch rate of trout eggs. There is no legal stanftar@dSS, but values below 30/l are
generally consiered low, and values above @) are considered high. TSS quantifies solids
by weight and is heavily influenced the combination stream flow and land disturbing
activities. A good measure of the upstream land use conditions is how much TSS rises after a
heavy rainfall.

Figures 4 and &re boxandwhisker plots foturbidity and TSSt the Toe/Cane River
monitoringsites over the pagireeyears. The plots also shoWNC regional median levels and
levels in largely undisturbed arefas comparisonNote that extreme outliers for turbidity and
TSS are shown at the top of the plots, but are not to scale.
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Figure 4: Turbidity levels at each monitoring site compared to the VWIN regional average
median for WNC and to the median for sites in largely forested areas
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Figure 5: Total suspended solids carentrations at each monitoring sitecompared to the
VWIN regional average median for WNC and to the median for sites in largely forested
area
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C. Conductivity: Conductivity is measured in micromhos per centimeter (umho/cm) and is used
to measure the ability of a water sample to conduct an electrical current. Pure water will not
conduct an electrical current. However, samptegaining dissolved solids and salts will form
positively and negatively charged ions that will conduct an electrical current. The concentration
of dissolved ions in a sample determines conductivity. Inorganic dissolved solids such as
chloride, nitrate, @fate, phosphate, sodium, magnesium, calcium, iron, and aluminum affect
conductivity levels. Geology of an area can affect conductivity levels. Streams that run through
areas with granitic bedrock tend to have lower conductivity because granitic rockpssed of
materials that do not ionize in water. Streams that receive large amounts of runoff containing
clay particles generally have higher conductivity because of the presence of materials in clay that
ionize more readily in water. Elevated levels ofductivity are most often seen in streams
receiving industrial or domestic wastewater or urban runoff. These substances also occur
naturally in soils and may show higher levels in streams where severe erosion and runoff are
occurring.

Figure 6is a boxand-whisker plot forconductivityat theTRVW monitoring sites over
the pasthreeyeass. The plot also show&/NC regional median levels and levels in largely
undisturbed aredsr comparison

Figure 6: Conductivity levels at each monitoring siteeompared to the VWIN regional
average median for WNC and to the median for sites in largely forested area
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D. Nutrients (Orthophosphate (PQ*), Ammonia-Nitrogen (NH4*/NH3), and

Nitrate/Nitrite -Nitrogen (NO3/NOy): Phosphorus is an essential nutrient for aquatic plants and
algae. It occurs naturally in water and is in fact, usually the limiting nutrient in most aquatic
systems. In other words, planbgrth is restricted by the availability of phosphorus in the

system. Excessive phosphorus inputs stimulate the growth of algae and diatoms on rocks in a
stream and cause periodic algal blooms in reservoirs downstream. Slippery green mats of algae
in a strean, or blooms of algae in a lake are usually the result of an introduction of excessive
phosphorus into the system that has caused algae or aquatic plants to grow at abnormally high
rates. Eutrophication is the term used to describe this growth of algée aluever abundance

of a limiting nutrient. Sources of phosphorus include soil, disturbed land, wastewater treatment
plants, failing septic systems, runoff from fertilized crops and lawns, and livestock waste storage
areasPhosphates have an attractiorsoil particles, and phosphorus concentrations can increase
greatly during rains where surface runoff is a problenthis report orthophosphate is reported

in the form of orthophosphate (F9. To isolate phosphorus (P) from tmeasurement, divide

the reported amount by 3.07. Orthophosphatenseasure of the dissolved phosphorus that is
immediately available to plants or algae. Orthophosphate is also referred to as phosphorus in
solution. There is no legal water quality standard, but generallyslewett be below 0.05 mg/I

to prevent downstream eutrophication.

Ammonianitrogenis contained in the remains of decaying wastes of plants and animals.
Some species of bacteria and fungi decompose these wastes aisddiied. The normal
ambient level impproximately 0.10 mg/l, and elevated levels of;ld&h be toxic to fish.

Although the actual toxicity depends on the pH of the water, the proposed ambient standard to
protect trout waters is 1.0 mg/l in summer and 2.0 mg/l in winter. The most probafiessof
ammonia nitrogen are agricultural runoff, livestock farming, septic drainage and sewage
treatment plant discharges.WINC, streams with extensive trout farming may also show
elevated ammoniaitrogen concentrations.

Like phosphorusnitrate/nitrie-nitrogenserves as an algal nutrient contributing to
excessive stream and reservoir algal growth. In addition, nitrate is highly toxic to infants and the
unborn causing inhibition of oxygen transfer in the blood stream at high doses. This condition is
known as "bluébaby" disease. This is the basis for the 10 mg/L national drinking water standard.
The ambient standard to protect aquatic ecosystems is 10 mg/L as well. The most probable
sources are septic drainage and fertilizer runoff from agriculturdldad domestic lawns.

Nitrates from land sources end up in streams more quickly than other nutrients such as
phosphorus because they dissolve in water more readily and can travel with ground water into
streams. Consequently, nitrates are a good indicatbe possibility of sources of pollution

from sewage or animal waste during dry weather.

Figures 7, 8, and @re boxandwhisker plots folorthophosphate, ammonmatrogen, and
nitrate/nitritenitrogen at th@ RVW monitoring sites over the pasireeyeas. The plots also
showWNC regional median levels and levels in largely undisturbed &measmparison
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Figure 7: Orthophosphate concentrations at each monitoring siteompared to the VWIN
regional average median for WNC and to the median for sites in largely forested area
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Figure 8: Ammonia-nitrogen concentrations at each monitoring siteompared to the
VWIN regional average median for WNC and to the median for sites in largely forested
area
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Figure 9: Nitrate/nitrite -nitrogen concentrations at each monitoring siteompared to the
VWIN regional average median for WNC and to the median for sites in largely forested
area
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E. Biological Monitoring

Due to the time constraints and higlstof laboratory testing for organic pollutants, such
as pesticides, biological monitoring is preferable. Aquatic insect communities are excellent
indicators of toxic substances in streams, since they are in the water constantly and have specific
tolerancdevels to pollutants. If a stream hg@od chemical ratings, but poor biological scores, it
could mean that unmeasured toxic substances are getting into the water periodically.

In the spring and fall of 2008 thér&am Monitoringnformation Exchange pgram
beganvolunteerbiological monitoring athe Cane Creekitein Mitchell Countyand Cane River
site in Yancey County respectiveljhe North Toe River site was added in the spring of 2009.
The Cane River and the North Toe River were not samplee ifalihof 2009 due to the
frequency of rain events and subsequent stream floodirginia Save Our Streams (VASOS)
and lzaak Walton League ratinigave been determined at these site#f) amalysis of data
though the falbf 2011 so far (Table 3)Additional monitoring will continue téorm a more
complete view of actual trends by season and year.
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