Report on the Health of Worthley Pond
2010

On July 7 and August 13, 2010, baseline water tyuadonitoring and sampling was
conducted on Worthley Pond, in order to asseseptesnditions, and to compare the
findings to similar historical data for the pontimust be emphasized that lakes and
ponds normally experience “natural variability” arseasonal and annual basis, and that a
baseline sampling represents a “snapshot” of cmmditon the date of sampling.

However, comprehensive baseline sampling condudiedg the late summer provides
critical data about conditions in a lake during ple@k of biological activity in the lake
basin. During this period, many lakes and pondsbéxife greatest signs of stress.

In addition to the data gathered in July and Augaisibomplete season of water clarity
(Secchi disk transparency) data was collected hiyfied volunteer lake monitor, Bruce
Eastman. This additional information is very uséfuinterpreting the baseline data.
Bruce has been continuously active monitoring WeytfPond for many years.

Baseline sampling took place at the deepest knoeania the lake basin, referred to in
historical reports as “Station 01”. Volunteer watkarity data were also collected at this
location, as well as at Station 02, situated indasterly basin of the lake. Historical
sampling of Worthley Pond has shown that therétle variation in conditions between
the two sampling stations. That is most probably tuthe fact that no significant
restrictions to the circulation of lake water eXastween the two locations.

Water Clarity in 2010:

Water clarity is measured to estimate the amouptasfktonic (free floating) algae
growing in the lake. On July 07, water clarity (Bl@idransparency — which measures the
distance one can see down into the water fromuHace) measured 7.7 meters (~25
feet) at Station 01. A reading taken at the saroation in July, 2009 measured only 5.0
meters (~16 feet). The August 13 reading measui&lriieters, compared to 6.0 meters
in 2009. The average for all water clarity readitegsen in the period from May through



October, including those taken by Bruce Eastman@vasneters (24 feet), in dramatic
comparison to the 2009 average of 5.7 meters (it fEhe 2008 average was to 6.8
meters, 6.9 meters in 2007, and 6.6 meters in ZDW& historical average for this area of
the lake, from 1980 to present, increased in 283@, result of exceptionally clear
conditions in the lakdn fact, 2010 was tied with 1992 as one of the diearest years

for Worthley Pond, since the first year of monmgrihe pond in 1980! The 2010 average
was substantially clearer than the historical avgegor Worthley.

This is in stark contrast to 2009, when the claoityhe water in Worthley Pond declined
sharply, compared to previous years. 2009 was btieedwo least clear years for the
pond, going back to 1980, the other year being 1988 sharp decline in 2009 was most
probably due extreme rain and stormwater runoff dlcaurred nearly continuously, prior
to, and during the summer lake monitoring seassinyiar. Many Maine lakes
experienced a similar negative response to weathstitions in 2009But in 2010,
conditions changed dramatically for the better,iofdr Worthley Pond and the majority
of lakes monitored throughout Maine (see “Stateviéespective” below), very

probably due to the unusual spring and summer vezatbnditions last summer.

Phosphorus Levels in 2010:

Phosphorus is the nutrient that most directly iefices the growth of algae in lakes and
ponds. Total phosphorus (TP) is measured to deterthe amount of this nutrient that is
available to algae in the water, and the amountishdied up” in algal cells and other
organic matter in the water. An integrated watduimm sample taken on July 7 measured
5 parts per billion (ppb); the August sample meed® ppb (compared to 11 and 10 ppb
in 2009). Historical samples for Worthley Pond heaeged from 4-11 ppb TP. The
historical average for the lake is 7 ppb

Just as the 2009 and 2008 phosphorus samples wawagthe highest on record for
Worthley Pond, the 2010 readings were among thesgwvhich had a beneficial effect
on the clarity of the lake last summer. This dramapositive turnaround is certainly
good news for Worthley, and it also makes a pdoi the very strong effect that
annual weather events can have on lakes. Manyg ldhkeughout Maine experienced an
improvement in 2010, but few saw as much of aigesihange as was measured in
Worthley The spring and summer of 2010 will long be remeeabes highly unusual for
Maine lakes. Record spring ice out was measurezltfhout Maine, winter produced
relatively little snow, and summer-like conditiagsted in April. Reduced spring runoff
may also have played a role in reducing waterslaldesosion and phosphorus levels in
the pond last summer.

Phosphorus was also sampled from the water justesiv@ bottom of the deepest point
in the lake, in order to determine whether or hetriutrient was being released from the
bottom sediments to the overlying water (a conditlwat may occur when dissolved
oxygen levels in the water are very low). The bottgrab” sample measured 10 ppb,
compared to 11 ppb in 2009. In past years, manlyeophosphorus samples taken near
the bottom of the deep station have been subdigittigher in concentration than



samples taken near the surface, as was the ca®a0n This is very likely related to low
dissolved oxygen levels in the water in the deeja af the lake.

Worthley Pond experiences oxygen loss in the deepea of the lake during the late
summer. However, a relatively small area of the lesksufficiently deep for this
phenomenon to occur. Therefore, at this pointriretiany release of phosphorus is
probably having a minimal adverse effect on thelakonetheless, this phenomenon
should continue to be monitored in the future bseahe low late summer dissolved
oxygen levels are a sensitive indicator of chandakes, often leading more obvious
signs of change, such as lake water clarity, bgsdwears.

Chlorophyll-a (algae):

Chlorophyll a (CHL) is a pigment found in algallselThe CHL sample taken on July 7
measured 1.8 ppb (compared to 4.8 ppb in 2009)tl@nAugust sample measured 1.6
ppb (compared to 4.6 ppb in 2009), resulting irmaerage for the year of 1.7 ppb,
compared to 4.7 ppb in 200Bhis substantial reduction in the amount of algathe
water in 2010, compared to 2009, is consistent \eiver levels of phosphorus, and
greatly improved water clarity last summer. Thedwing chart illustrates that the 2010
CHL levels were the lowest that have been recond&tlorthley Pond!
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Annual Chlorophyll a Concentrations in Worthley Pond

Dissolved Oxygen:

The amount of oxygen that is dissolved in the watéhe deepest point of the lake
during late summer is an important overall indicatblake quality. Historically,

Worthely Pond has experienced moderate oxygemieaisthe bottom of the deepest
areas of both monitoring stations during the moofhiuly, August and September. A
temperature and dissolved oxygen profile takenubyn d showed depressed oxygen
levels below 11 meters depth, and very low oxygaels below 14 meters depth. The
August 13 profile showed depressed oxygen belovefra depth, and critically low
levels of dissolved oxygen from 11 meters to thiedmo of the pond at 15.5 meters depth.
Thermal stratification of the water column was sg@n both dates.



The 2010 dissolved oxygen profiles were similanigiorical profiles for the lake, but
were improved, compared to 2009. This was venylikee result of reduced algae
growth in the pond last summer. This indicator atev quality should continue to be
monitored whenever possible, in order to documawptchanges that may be taking place
in the lake. The degree to which this phenomenanchanged over time in Worthley
Pond is unclear because of the complexity of thiakikes that influence the process.
However, conditions appear to be stable duringptist decade.

Additional water quality indicators measured inyJahd August, including background
water color, pH, total alkalinity, were within tih@nge of historical values for the lake.
The natural color of the water last summer was sdmaélower than the historical
average for the lake, in contrast to 2009, wherctier level was higher than the
historical average. Water color is influenced by tkegree to which natural humic acids
are dissolved in the water. Higher concentratidnsaier color generally cause water to
be less clear. Water color varies somewhat fronn tgegear, depending on the amount of
precipitation that has occurred, in addition toeotfactors.

Summary:

The dramatic improvement in the water quality ofikiey Pond in 2010, compared to
the preceding two years, is certainly good newgrdéved water clarity, and lower
concentrations of both phosphorus and algae ifakleemade 2010 one of the two best
years on record for Worthley.

Based on statewide conditions in 2010, we can assbat improved conditions in
Worthley last year were due, at least in parth®ounusual weather influences during the
winter, spring and summer period. But there is alsother message in the exceptional
changes that were documented: The weather is arpdvinfluence on the indicators
used to monitor lake water quality. But the effeaftsveather on lakes is indirect, in that
watersheds are the force upon which the weathsr ddte extent to which lake
watersheds are developed, and the degree to whideovation measures have been
employed to minimize the effects development anst@fmwater runoff on lake water
guality, plays a strong role in determining thepsse of individual lakes to the weather.

The most effective strategy for protecting lakeaiast increasing algae growth and
reduced water clarity, and dissolved oxygen las§) implement water quality
conservation practices in the watershed that asggded to minimize the amount of
phosphorus that flows into the lake from develogeghs. This includes roads, residential
lots, timber harvest areas, and any locations wiher@atural forest cover has been
altered. Proposals for new development in the \shtst should always be assessed for
the potential of the project to impact water qyal#&nd specific conservation practices
should be considered to protect the lake.

(See Statewide Lake Clarity Perspective below)



Statewide Perspective on Lake Water Clarity in 2010

Figure 1 below shows the extent to which waterntgldSecchi transparency) has varied
for Maine lakes over time. The chart shows the ayemvater clarity for all Maine lakes
monitored in a given year — denoted by the dotamhennual line of the graph. The
average of the highest and lowest readings for gaahis indicated by the high and low
limits of each annual line. Note that this averbgs, for most years since this
information has been tracked, fallen between 550afeters. Variation from one year to
the next is influenced by many factors, not thestiedé which is weather. Maine lakes
may be clearer overall during relatively dry yelaesause stormwater runoff from rainfall
carries phosphorus and other pollutants from theenshed to the lake.
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Figure 1: (Source: Maine DEP and VLMP 2009)

The illustration above shows that for the periadr2004-2006, the “average” clarity of
Maine lakes dropped substantially. This may hawnlzhie to the fact that much of the
state experienced above average precipitation gltine period. But in 2007, Maine lakes
as a whole were significantly clearer, most propalie to reduced precipitation during
the winter, spring and early summer months, whkigla percentage of watershed
phosphorus loading typically occurs for lakes. Ma@xperienced very wet conditions in
2008 and 2009, during which time the state avedmgéned, as shown on the graph. But
in 2010, this decline reversed, as the averag®lfone lakes increased to 5.6 meters. It
is worth noting that the statewide minimum for 2@d&sn’t as low as it has been for
many previous years, also consistent with imprax@utiitions for many Maine lakes last
year.

The graph shows that a number of similar dramditésnges have occurred historically.
Some of the “clearest” years have been those dwinigh drought has recently occurred,
such as 1985 and 2002 and 2003, which followeddvere statewide drought of 2001.
But 2010 will long be remembered as highly unusumatlhat winter produced relatively
little snow accumulation, and record early ice canditions occurred in lakes throughout



Maine. This was followed by unusually warm weatts¢ayting in April and running
through the summer months. One might expect thd¢musuch circumstances, lakes
would be less clear during the summer months, daa textended, warm, growing
season for algae. But clearly, other factors playeale in this picture, possibly including
opportunistic rooted aquatic plants and filamentalgae (which may have benefitted
from the early loss of ice and clear water) tyipgplhosphorus that would otherwise have
been available to the planktonic algae, which nmd&ience the clarity of lake water.

To put into perspective the significance of the@lke clarity findings, consider that
out of 447 Maine lakes that were assessed last $da9% were clearer, only 26.8 %
were less clear, and 6.8% were unchanged, compar#tkir historical average (Figure
2). The clarity of Maine’s lakes has declined sigrafily during the past two years,
compared to 2007, when a much higher percentatkes were clearer than they had
been historically.

Figure 2: Percentage of 44Maine Lakes that were clearer, less clear, or unchmyed, compared to their historical average in
2010 (Source: MDEP and Maine VLMP)

It is likely that the very substantial increasetle number of lakes that were clearer than
average in 2010 was related to the very unusuatheraconditions last year, although
the exact way in which the record breaking condgitnfluenced lake water clarity has
not yet been fully explored. In sharp contrast, 2@@s one of the wettest years on
record for the State of Maine. Information obtairiemm the National Weather service
indicated that Portland and much of the State ofridaxperienced the wettest summer
on record. Many less lakes were clearer than treayetbeen historically in 2009. Figure
3 illustrates this interesting phenomenon during plast decade. For most years, it has
been possible to generally correlate changes imtmaber of lakes that were clear or
less clear than they have been historically to d@mi weather during the several
months of the year before and during the monitosegson. The effect on Maine lakes
of the extremely unusual and complex weather coamdithat occurred in 2010 is
currently being studied.
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Figure 3: Percentage of monitored Maine lakes fron2001-2010 that have been clearer than, less clear,
unchanged, compared to their historical average clity/transparency



Each lake and pond responds in a unique way tmtheences of weather, changes in
land use in the watershed, and other forces upmetbsystem. This is because of the
wide range of physical, chemical and biologicalreloteristics of each lake basin and its
watershed. Most lakes and ponds experience a medareount of natural annual
variability.

Water clarity (Secchi transparency) is one of faimary indicators of the biological
productivity of lake ecosystems, in addition to tharient phosphorus (TP), chlorophyll
a (CHL), a plant pigment used to measure of theewoimation of algae in lake water, and
the concentration of dissolved oxygen in deep apé#se lake during the summer
months.



