Worthley Pond Baseline Water Quality Report

2009

On July 28 and August 24, 2009, baseline watentyuabnitoring was done on

Worthley Pond, in order to assess present conditiand to compare the findings to
similar historical data for the pond. It is impartdo recognize that lakes and ponds often
experience considerable natural variability onasseeal and annual basis, and that a
single baseline event represents a “snapshot’mditons on the date of sampling.
However, baseline sampling conducted during theedatnmer (mid-August through

early September) is generally considered to berapti time to obtain information about
the conditions in a lake during the peak of biotadjiactivity in the lake basin. It is during
this period when many lakes and ponds exhibit tieatgst signs of stress.

In addition to the data gathered in July and Augaisbomplete season of water clarity
(Secchi disk transparency) data was collected hyfied volunteer lake monitor, Bruce
Eastman. This additional information is very usefunterpreting the baseline data.

Baseline sampling took place at the deepest knoeaia 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 is measured to estimate the amouptastktonic (free floating) algae
growing in the lake. On July 28, water clarity (Sleidransparency) measured 5.0 meters
at Station 01. The August 24 reading measured @t@éns1 Readings taken by Bruce
Eastman during the course of the summer ranged drtow of 4.3 meters to a high
reading of 6.7 meters. The average for all watamitgl readings taken in the period from
May through October was 5.7 meters (~19 feet) fati&t 01, compared to 6.8 meters in
2008, 6.9 meters in 2007, and 6.6 meters in 2006.historical average for this area of



the lake, from 1980 to present, is 6.6 meters (€2P)f Water clarity varies from year to
year as a result of a number of influences, inclgdiuman activity in the watershed and
the weather.

The clarity of the water in Worthley Pond declirggarply in 2009, compared to
previous years, and the long-term historical avefagthe pond. Last summer was one
of the two least clear years for the pond, goingklda 1980, the other year being 1998.
the sharp decline was most probably due extremearad stormwater runoff that
occurred nearly continuously, prior to, and duting summer lake monitoring season
last year. Many Maine lakes experienced a simigyative response to weather
conditions in 2009.

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 watéuitm sample taken on July 28
measured 11 parts per billion (ppb); the August@ameasured 10 ppb. Historical
samples for Worthley Pond have ranged from 4-11TpbThe historical average for the
lake is 7 ppb The July and August, 2009 phosphorus samples amapong the highest
that have been recorded for this lake. It is likislgit the high concentration of
phosphorus measured in the water last summer wateckto extreme precipitation that
was documented throughout much of the area fromsmadt in the spring throughout the
summer monthg.he unusually heavy, and frequent rain undoubtediysed excess
stormwater runoff from the Worthley Pond watersteedarry excess phosphorus into the
lake, resulting in an increase in algae growth. arhthe phosphorus may also have
been due to suspended sediment particles in therwasulting from soil erosion in the
watershed. However, phosphorus levels in the lakéhe past two years are the highest
on record for this lake.

Phosphorus was also sampled from the water justesi@ 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 11 ppb. In
past years, many of the phosphorus samples takerthmebottom of the deep station
were substantially higher in concentration than@astaken near the surface. But that
was not the case in 2009, in part due to the higisphorus level at the surface.

Worthley Pond experiences oxygen loss in the deepea of the lake during the late
summer. However, a relatively small area of the lisksufficiently deep for this
phenomenon to occur. Therefore, at this pointriretiany release of phosphorus is
probably having a minimal adverse effect on thela&konetheless, 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(CHL) is a pigment found in algal cells. The CHingple taken on July 28
measured 4.8 ppb, and the August sample measuqipl, resulting in an average for
the year of 4.7 ppb. CHL levels during the past sammmers have been the highest
recorded for Worthley Pond, and historical data gest that CHL levels in the lake may
be on the rise (see graph belovihe historical average for the lake is 3.4 ppb. The
relatively high (for Worthley Pond) 2008 and 200&keages suggest that the high
phosphorus concentration in the lake may have $irad the growth of algae in the
water.The relatively low water clarity readings taken looth dates were probably the
result of increased algae growth in the lake, ai a®some sediment-related turbidity.
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Annual Chlorophyll a Concentrations in Worthley Pond

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 takenuby 28 showed depressed oxygen
levels below 7 meters depth, and very low oxygeelebelow 12 meters depth. The
August 24 profile showed depressed oxygen belovetera depth, and critically low
levels of dissolved oxygen from 8 meters to theédyotof the pond at 14.7 meters depth.
Thermal stratification of the water column was sg@n both dates.

The 2009 dissolved oxygen profiles were similahigiorical profiles for the lake. This
indicator of water quality should continue to benitored whenever possible, in order to
document any changes that may be taking placeeitalte. The degree to which this
phenomenon has changed over time in Worthley Ponddlear because of the
complexity of the variables that influence the @s& However, conditions appear to be
stable during the past decade.



Additional water quality indicators measured inyJaihd August, including background
water color, pH, total alkalinity, were within th@nge of historical values for the lake.
The natural color of the water last summer was sdmaé higher than the historical
average for the lake. Water color is influencedh®ydegree 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. The higher leveladural water color in 2009 could
account for a slight decrease in water claritywel as slightly higher levels of
phosphorus and CHL. However, the effect would rastehbeen significant.

Statewide Perspective on Lake Water Clarity in 2009

Figure 1 below shows the extent to which wateritgidSecchi transparency) has varied
for Maine lakes over time. The chart shows the ayemwater 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 averhgs, for most years since this
information has been tracked, fallen between 550a%eters. Variation from one year to
the next is influenced by many factors, not thestied which is weather. Maine lakes
may be clearer overall during relatively dry yelaegause stormwater runoff from rainfall
carries phosphorus and other pollutants from thienshed to the lake.
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Figure 1: (Source: Maine DEP and VLMP 2009)

The illustration above shows that for the periaahir2004-2006, the “average” clarity of
Maine lakes dropped substantially. This may hawenlmhie 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, whbkigla percentage of watershed
phosphorus loading typically occurs for lakes. Ma@xperienced very wet conditions in
2008 and 2009, at which time the state averagengelclas shown on the graph.The
graph shows that a number of similar dramatic charmgve 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.

To put into perspective the significance of the@@@ter clarity findings, consider that
out of 457 Maine lakes that were assessed last ¥8a?2% were clearer, but 50.1 %
were less clear, and 10.7% were unchanged, comgarttkir historical average

(Figure 2).The clarity of Maine’s lakes has declined sigrafidy during the past two
years, compared to 2007, when a much higher pexgerf lakes were clearer than they
had been historically.
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Figure 2: Percentage of 457 Maine Lakes that weaer, less clear, or
unchanged, compared to their historical averag®d® (Source: MDEP and
MaineVLMP)

It is likely that the decline in the number of lakkbat were clearer than average in 2009
was the result of heavy snow melt during the spiamgl moderate to severe rainfall
throughout much of Maine during the summer perindact, 2009 was one of the wettest
years on record for the State of Maine. Informatirtained from the National Weather
service indicated that Portland and much of tha&std Maine experienced the wettest
summer on record.

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 biologicalreleteristics 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 faumary indicators of the biological
productivity of lake ecosystems, in addition to therient phosphorus (TP), chlorophyll
a(CHL), a plant pigment used to measure of the eotration of algae in lake water, and
the concentration of dissolved oxygen in deep apé#se lake during the summer
months.

Summary:

Although the overall water quality of Worthley Pooahtinues to be good, conditions
documented during the past two years suggesttbgidnd is vulnerable to a negative
change under certain circumstances. While the metnweather for the summer may
have caused unusual conditions to occur in WortRlayd, the demonstration provided
by mother nature shows us how precipitation, staatewrunoff and watershed
development have caused a two year decline indhd.gJnless similar weather occurs
in 2010, it is likely that the pond will recoveretivery good water quality that it has had
historically.

However, some of the changes observed during thietywa years may be part of a
longer-term trend. Although historical sampling@newhat limted, the concentration of
chlorophyll ain the lake appears to be rising — an indicati@t &lgae levels in the water
are increasing. This possibility is cause for conce

Late summer oxygen levels continue to be low inrthaly, and while this phenomenon
does not appear to pose a threat to water qualitysatime, any worsening of this
condition could seriously impact water quality vesl as the health of the coldwater
fishery.

The most effective strategy for protecting the lagainst increasing algae growth in the
lake, resulting in additional dissolved oxygen Idssing the summer, is to implement
water gquality conservation practices in the watedsto minimize the amount of
phosphorus that flows into the lake from areas @natdeveloped. This includes roads,
residential lots, timber harvest areas, and argtioas where the natural forest cover has
been altered. Proposals for new development invdtershed should always be assessed
for the potential of the project to impact watealijty, and specific conservation practices
should be required to protect Worthley Pond.

Prepared by Scott Williams, Aquatic Biologist; La&k&Vatershed Resource
Management Associates; P.O. Box 65; Turner, ME 24287-336-2980
LWRMA@megalink.net




