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Figure 31. Historic depths at which the dissolvedxygen concentrations were below 5 ppm
and below 1 ppm in late August or September for Log Pond North at site 1 (see Figure 28
for site locations). Data collected by the Maine DE and CEAT.

The temperature profile depicts highly stratifiedters from late June to mid August
(Figure 32). The thermocline is the area of rapidperature change with depth found below the
wind mixed surface epilimnion. Historical annuamperature data in July indicates that the
thermocline consistently occurs at depths betwesnahd 9 m (Figure 33). The region of rapid
change in dissolved oxygen concentration mirroestdmperature thermocline, confirming that
these two physical parameters are correlated (€igd). These two profiles illustrate the rapid

decrease in depth of the anoxic layer that occurrédigust.
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Figure 32. Temperature profile (degrees Celsiushi2006 for Long Pond North at site

(A.) and site 3 (B.) (see Figure 28 for site locatns).
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Figure 33. Historic temperature profile (degrees Cisius) in July since 1989 for Long Pond
North at site 1 (Figure 28 for site locations). Dat collected by Maine DEP.
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Figure 34. Temperature and dissolved oxygen proék on 8-Aug-06 (A.) and 14-
Aug-06 (B.) for Long Pond North at site 1 (see Fige 28 for site locations).
Transparency

I ntroduction

Transparency is a measure of visibility in theavatolumn and is typically measured in
meters with a Secchi disk. This 20 cm-diameterlbkad white disk is lowered into the water
until it is no longer visible and then raised uritileappears. This is repeated three times to
obtain an average depth. Transparency is therefdtaction of the reflection of light off the
disk, as influenced by the number of suspendedcpestand the light absorption qualities of
water (Wetzel 2001). Secchi depth varies with fexteuch as the viewer’'s eyesight, contrast
between the disk and the water, and intensity dasa light (Cole 1975). The best time of day
to sample is from 10 AM to 2 PM, and measurememisilsl be made from the shady side of the
boat (Cole 1975).

The Secchi disk provides a simple, inexpensive noreasf lake water quality and
changes in algal biomass. Secchi depth is alseleted with light penetration in the water
column (Wetzel 2001). A higher measurement indatearer waters, greater light penetration,

and lower lake productivity, whereas a lower measant indicates more turbid waters and a
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decrease in water quality, most often as a resudtgal growth (O’Sullivan & Reynolds 2005).
In Maine, a lake is considered to have an algablavhen Secchi depth is less than 2 m (SOS
2005). Mean Secchi depth (SD) can be used to eaécthe trophic state index (TSI) for a lake.
Dr. Robert Carlson originally derived this index1f77, and a modified version is still used in
order to assess and classify lake productivitylgaldiomass:
TSI (SD)=10[6 - (In (SD) / In 2)]
or modified, TSI (SD) = 60 - (14.41 * In (SD))

Similar equations exist for TSI that utilize eithehlorophyll pigment or total phosphorus
measurements. A high TSI is associated with lakes thave low visibility due to high algal
growth rates, whereas a lower index value indicatleke with clear waters and low productivity
(PEARL 200@). Oligotrophic lakes (low productivity) are assggha TSI of less than 40,
whereas mesotrophic lakes (moderate productiviyeha TSI of 40 - 49 and eutrophic lakes
(high productivity) have a TSI of 5gPEARL 2008).
Methods

Transparency was measured on a weekly basis v8#rahi disk and an Aqua-Scope (to
remove effects of surface glare) from 6-Jun-06 @eABg-06 and on 2-Oct-06 for site 1, from
13-Jun-06 to 30-Aug-06 and 2-Oct-06 for site 2, &wen 12-Jun-06 to 30-Aug-06 for site 3
(Appendix A). Site 4 was too shallow for measuretmetistorical data were obtained from the
PEARL website (2009. The 2006 mean Secchi disk measurement (SD) wed 1o calculate
the TSI of Long Pond North using the modified equrat
Results and Discussion

At site 1, transparency ranged from 6.2 m to 36%ith a mean of 4.65 m + 0.20, site 2
ranged from 4.95 m to 3.9 m with a mean of 4.35 14, and site 3 ranged from 6.15 m to 3.9
m with a mean of 4.79 m £ 0.26. There was no sicgnit decrease in average Secchi depth for
sites 1 or 3 throughout the summer, but a decrdabeccur from June to July for site 2,
suggesting a drop in water clarity (Figure 35).c®edepth never fell below 2 m for sites 1 - 3,
indicating that no algal blooms occurred during swen2006. TSI for Long Pond North was 38,
classifying the lake as oligotrophic (less than. #)significant future increase in productivity

could easily increase TSI, placing Long Pond Nartthe mesotrophic category (40 - 49).
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Figure 35. Mean (x SE) Secchi depth (m) in 2006 for Long Pond Nb sites 1-3
(see Figure 28 for site locations).
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Figure 36. Water clarity as represented by mean (8E) Secchi depth (m) and
linear trendline from 1970 to 2006 for Long Pond Nah site 1 (see Figure 28 for
site locations). Data from 2006 collected by CEATII other data from Maine DEP.
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From 1978 to 1982, water clarity was high with aamé&ecchi depth of more than 7 m
(Figure 36). From 1982 through 2006, there wasadiin decreasing mean depth (Figure 36).
The 2006 mean visibility was about 3 m less than1fi78 reading. This change indicates that
over the past two and a half decades, visibilitgt eater quality have declined. In 2006, Maine
DEP listed Long Pond as “impaired” because of khssorical decrease in transparency and the
increasing anoxia in the bottom waters during Eienmer (see Figure 29) (Bouchard, pers.

comm.).

Turbidity
I ntroduction

Similar to transparency, turbidity is also a measaf visibility in the water column, but
is based upon the interaction of light with susehgarticles (Stednick 1991). A beam of light
shone through pure water travels undisturbed thrdabg sample. If particles are present in the
water, they absorb the light striking them and det light energy in different directions
(Stednick 1991). The pattern of light distributiearies with factors such as particle shape and
size, wavelength of incident light, and particlencentration (Stednick 1991). A turbidimeter,
commonly used to measure turbidity, sends a beatglaf through a sample. The suspended
particles in the sample scatter light energy inaarount proportional to the turbidity, and this
light energy is converted to an electric signalptovide a reading. Turbidity readings are
typically reported in Nepalometric Turbidity UniisiTU). High NTU values reflect greater light
scattering, higher turbidity, and reduced clartPCA 2006).

A higher turbidity reading indicates more suspenthidganic and organic particles in a
sample, which may include clay, silt, fine orgaparticulate matter, and plankton (Wetzel &
Likens 2000). A lack of clarity can arise for sealereasons including turbulence, increased algal
growth, and pollution. The particles in highly tidlwaters may inhibit algal and macrophyte
primary production by reducing light penetratiorjigh in turn affects the macroinvertebrates
that feed upon them (Rast & Thornton 1979). Filemders are also harmed by high turbidities,
and lake predators may find it more difficult teaéde prey (Rast & Thornton 1979).

Methods
The turbidity of surface, mid, and bottom watempées was measured for sites 1 - 3 on a

weekly basis from 6-Jun-06 to 30-Aug-06 (Appendix Aite 4 was too shallow to collect
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turbidity samples at depths other than the surfacelaci™ 2100P Turbidimeter was used to
take measurements in Nepalometric Turbidity Uri$J).
Results and Discussion

Throughout the summer, turbidity readings for diteanged from 0.55 NTU to 2.01
NTU. Mean (x SE) surface turbidity was 0.89 NTU 2D A major increase in surface turbidity
occurred on 27-Jun-06 (Figure 37). This increasge @esed by a higher particulate abundance
in the water, perhaps resulting from high winds antlulence or greater levels of algal growth.
Average surface turbidity increased as site deptinehsed, suggesting turbulence and mixing at

the shallower sites (Figure 38).
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Figure 37. Surface, mid, and bottom turbidity (NTU) in 2006 for Long Pond North
site 1 (see Figure 28 for site locations).
Site 1 is the deepest (approximately 20 m) andthadowest average turbidity, whereas
site 4 was the shallowest (approximately 3.5 mhwfhie highest average turbidity. Sites 2 and 3
were of intermediate depths (approximately 8 aneh Tespectively) and had an intermediate
average turbidity. This trend occurs because sitedeep enough to stratify, and there is very
little mixing between the hypolimnion and the apition. The more shallow sites do not stratify
and are wind mixed, which may stir up sediment deckease water clarity throughout the entire

water column.
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Bottom turbidity at site 1 ranged from 0.49
NTU to 2.21 NTU, with a mean of 1.26 NTU + 0.18.
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Bottom turbidity increased steadily from 25-Jul-06
T until it peaked on 14-Aug-06 (Figure 37). Algae

populations tend to increase as summer progressds,
as they die, they settle to the bottom to be bral@mn
by decomposers. The higher bottom turbidity
measurements in late summer reflect this increase i
accumulated organic matter.
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Figure 38. Mean (x SE) surface
turbidity (NTU) in 2006 for Long
Pond North sites 1-4 (see Figure 28
for site locations).

CHEMICAL ANALYSES

pH
I ntroduction

pH is a measurement of the concentration of hydroigas (H). It is based on a
logarithmic scale where a change in pH value byil nefers to a change in ion concentration by
a factor of 10 (PEARL 2006j). pH can range frommyvacidic (value of 1) to very basic (value
of 14). The pH in lakes can fluctuate due to yttalhts such as acid rain or decomposition of
organic matter.

The level of primary production can also influenaelake’s pH. Carbon dioxide
combines with water to form carbonic acid. Thu$gas an acidifying effect on water by shifting
the bicarbonate buffer equilibrium. When respirpignts produce Cthey decrease the pH of
water. Plants also use ¢@uring photosynthesis and this makes the waterenadkaline.

Higher net pH values may consequently be an indiicatalgal growth (PEARL 2006j).

Colby College: Long Pond North Report 111



The acidity or alkalinity of lake water impacts eeal aspects of the ecosystem. Typical
lakes range in pH from 4 to 9. However, lakes withlevels from 5 to 7 generally have better
health since the phosphorus retention of ferric mmmmds is maximized, thereby reducing a
source of excess nutrients (Cooke et al. 1998)adtition, pH can influence lake biota based on
optimum species-specific pH ranges.

If a lake is in need of water quality improvemembgesses because of eutrophication,
several of the treatment options are pH dependéiite optimum effectiveness of chemical
coagulation, disinfection, softening, and corrosiontrol are all determined by pH.

Methods

pH profiles were taken at sites 1, 2, 3, and 22 Jun-06, 27-Jun-06, 5-Jul-06, 11-Jul-
06, 18-Jul-06, 25-Jul-06, 1-Aug-06, 8-Aug-06, 30gAL6, and additionally at site 2 on 6-Jun-06,
15-Jun-06, and 2-Oct-06 (see Figuref@8site locations). Data was collected using d 850
MDS Sonde probe at one meter intervals. The imstnt was calibrated before use (Appendix
B). Annual mean pH values at site 1 were analywedain a historical perspecti{EARL
2006a). Mean surface pH values and the trophte staLong Pond North were compared with
several other area lakes.

Results and Discussion

Surface pH was significantly more basic than benkéwvels at all four sites (Figure 39).
In deeper waters, less @@ removed through photosynthesis and the pH msnkwer.
Changes in temperature and dissolved oxygen, txecaurse of the summer, indicate that the
water column becomes increasingly stratified. Tread was observed with pH as well. The pH
range of Long Pond North, however, did not subgiintchange over the course of the summer.
Peak pH values occurred at sites 1, 3, and 4 ond@9%. This date corresponds with high
chlorophyll readings relating to an increased psytthetic rate due to warmer, nutrient-rich
waters. The most likely cause of high pH values wWe removal of COfrom the water as a
result of increased levels of photosynthesizinglktian.

In general, lake pH remained above 7 in the &ight meters of water. The more basic
surface pH values, particularly at the shallowts 4| should be closely monitored. There is also
a historic trend depicting increasing annual meldnvalues with the exception of 1988 (Figure

40). The pH of Long Pond North fell within the genfor maximum phosphorus retention (pH 5
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Figure 39. pH profiles in 2006 for Long Pond Northat site 1 (A.) and site 3 (B.) (see
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to 7) at the majority of depths, indicating 7.3

good overall lake health. Should pH 75

values continue to rise, it is possible that

increased phosphorus may be released

~
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from the sediments at shallow sites.

The trend of mean surface pH 056-9;
Long Pond North was interesting when 6.8—5
compared with other nearby lakes (Table 6.7—§
10). Great Pond is beginning to show ;

signs of eutrophication and China Lake,

East Pond, Webber Pond, and Threemile6'5 ©

Pond are all experiencing algal blooms. A + +d «d d 4 «
Figure 40. Mean pH values at 7 m

o and surface (*) in all available years
growth, it is expected that Long Pond for Long Pond North at site 1 (see

North would have lower values than Figure 28 for site locations). Data
collected by Maine DEP and CEAT.

Table 10. Mean surface pH £ SE) of five many of the other cited lakes. Higher pH

nearby lakes (CEAT 1995, 2000, 2004, 2005,results than anticipated at Long Pond North
2006; King 2005). may in part be attributed to the presence of

As higher pH is indicative of algal

Lake pH (surface) Gloeotrichia enchinulata (see Background:

Belgrade Lakes Region Water Quality).

Long Pond North 7.36+ 0.04 (n =43)
Great Pond 7.2+ 0.16 (n =11)
East Pond 7.43%0.23 (n = 34)
China Lakes Region
China Lake 7.95%+ 0.19 (n = 19)
Threemile Pond 6.97+0.21 (n = 11)
Webber Pond 7.13+ 0.31 (n =10) | ntroduction

Total Phosphorus

Phosphorus limits  phytoplankton

growth and in many lakes it is the main nutriergpansible for eutrophication (Boyd 2000).
Increases in phosphorus can result in algal bloaimsteby decreasing water clarity and
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dissolved oxygen concentrations in the hypolimni@ligotrophic lakes tend to have an
epilimnion total phosphorus concentration of ldsnt5 ppb, whereas a eutrophic lake will have
phosphorus levels of 30 to 100 ppb (Wetzel 2001).

Common sources of phosphorus include phosphorusageaninerals, detergents,
fertilizers, sewage, internal loading, and soilaffir{Boyd 2000). Phosphorus is present in lakes
as orthophosphate, polyphosphate, and organic phatsgTomar 1999). Once dissolved and
particulate forms of phosphorus enter a lake, tteeybe absorbed by plants and incorporated as
biomass. After the plants or the animals that coresthem die, decomposers release dissolved
phosphorus. Phosphorus can then be reabsorbedahts @nd continue the cycle or become
sequestered in the sediments.

In unpolluted lakes, most of the phosphorus is oim bottom sediments, tied up in
aluminum, iron, and calcium complexes (Boyd 200®je release of phosphorus into the water
by these complexes depends upon pH and hypolimoxygen levels. When waters become
anoxic, meaning dissolved oxygen levels drop beloppm, phosphate complexes are reduced
and phosphorus is released into the water (seegBaakd: Phosphorus and Nitrogen Cycles).
The solubility of aluminum and ferric phosphatesr@gases at pH higher and lower than 6,
whereas carbonate phosphate compounds are leséesalthigher pH (Wetzel 2001). Phosphate
absorption by clays occurs mostly at low pH (We2@01).

Methods

Surface, mid, bottom and epicore water sample® wellected by CEAT on a weekly
basis from 6-Jun-06 to 30-Aug-06 at site 1. Surfacdiel, and bottom samples were taken on a
weekly basis from 13-Jun-06 to 30-Aug-06 at sitean? 3, and only surface samples were
consistently collected each week at site 4 duehtl@v depth. See Appendix A for further
information on sample dates.

The ascorbic acid method was used to determintotakephosphorus concentration (ppb)
of the samples (see Appendix B). After collectisamples were placed on ice and brought back
to the laboratory. One mL of 1.75 N ammonium petbsylfate and 1.0 mL 11 N sulfuric acid
were added to each 50 mL sample, and these weestdiyjin an autoclave at 15 Ibé/and
120°C for 30 min. This process converted condersed organic phosphorus to soluble
orthophosphate. Post-digestion, the samples weagetl to a pH of 6, and a combined reagent
was added. The intensity of the color producedhayreagent reacting with orthophosphate was
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measured with a Milton Roy Thermospectronic Aquanrpectrophotometer and converted to
phosphorus concentration in ppb. Historical dataewebtained from Maine DEP (PEARL
2006,).
Results and Discussion

Mean (x SE) surface, mid, and bottom total phosphdor site 1 were 6.6 ppb £ 2.1, 9.5
ppb = 2.0, and 12.8 ppb + 2.0 respectively. MeaSIE} epicore total phosphorus was 7.5 ppb +
1.7. Mean (x SE) surface, mid, and bottom totalgphorus for site 2 were 8.0 ppb + 2.8, 7.3
ppb £ 0.95, and 5.6 ppb + 1.0 respectively. Fa 3jtmean (+ SE) surface, mid, and bottom total
phosphorus were 6.6 ppb = 0.33, 6.7 ppb £ 0.80,6a8¢pb + 0.73 respectively. Site 4 mean (+
SE) surface total phosphorus was 5.8 ppb * 1.2alTdtosphorus at site 1 increased with depth
because site 1 is stratified and little mixing ascoetween bottom and surface water (Figure 41).
Bottom waters are more likely to have higher tptabsphorus concentrations because of internal
loading from the sediments. Total phosphorus ftessR and 3 did not increase with depth
(Figure 41). These shallower sites are not deepigindo stratify. Wind mixing of the entire

water column prevents the buildup of bottom phosp$io
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Figure 41. Mean (x SE) surface, mid, and bottom total plephorus (ppb) in 2006
for Long Pond North sites 1-4 (see Figure 28 for site lotans). Italicized values in
Appendix C were omitted.
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Total phosphorus concentrations at surface, mmdl Bottom depths at site 1 were
relatively high in June, although standard erros \geeat (Figure 42). The total phosphorus of
the site 2 surface sample and the site 1 surfaick,and bottom samples collected on 27-Jun-07
had unusually high values (see italicized number&ppendix C). CEAT believes that these
results occurred because of an error in the ascadd testing procedure. Consequently, these
values were omitted from any mean calculations Iughog these values, mean (= SE) surface,
mid, bottom, and epicore total phosphorus conctaatrafor site 1 were 4.7 ppb £ 0.8, 8.1 ppb +
1.5, 11.5 ppb = 1.6, and 6.1 ppb £ 0.7, respectiv®lean (+ SE) surface total phosphorus
concentration for site 1 was 5.5 ppb = 1.0. FromeJto July, the surface and mid total
phosphorus concentrations at site 1 showed a stigrgase, but the greatest increase occurred in
bottom concentrations (Figure 42). As summer preggs, phytoplankton die, fall to the bottom,
and decompose, causing dissolved oxygen levelseirhypolimnion to become anoxic, as seen
at site 1 on 8-Aug-06 (Figure 29). In those coodisi, metal phosphate complexes are reduced,
releasing phosphorus from the bottom sedimentsalBsr site 1 is stratified, the released
phosphorus remains in the bottom waters. This as&ein total bottom phosphorus is not

observed in the shallower sites (Figure 43) becanfsanixing and oxygenated waters.
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Figure 42. Mean (x SE) surface, mid, and bottom pdsphorus concentrations
(ppb) in 2006 for Long Pond North site 1 (see Figer 28 for site locations).
Italicized values in Appendix C were omitted.
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Figure 43. Mean (= SE) surface, mid, and bottom phosplnes concentrations

(ppb) in 2006 for Long Pond North site 3 (see Figure 28 fgite locations).

There was relatively little historical change inorface or epicore total phosphorus
concentrations at site 1, but bottom total phosphancreased from 1976 to 2006 (Figure 44).
Bottom total phosphorus concentration was fairly lntil 1982, but thereafter increased until a
peak of more than 45 ppb in 1996 (Figure 44). Cotrtaéion decreased after that year, but
remained higher than the 1976 - 1982 levels (Figdde High bottom phosphorus concentrations
indicate that the bottom waters become anoxic atespoint during the summer, suggesting an
overall decrease in water quality. Although sevemsasurements of bottom phosphorus
concentration were significantly greater than thoSether years, the averages since 2004 have
not exceeded 15 ppb. This is a good sign becaustar anoxic lakes, bottom total phosphorus
levels can become greater than 100 ppb (CEAT 2006).
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Figure 44. Mean (x SE) bottom total phosphorus carentrations (ppb) and linear
trendline from 1976 to 2006 for Long Pond North si¢ 1 (see Figure 28 for site
location). Data from 2006 collected by CEAT, all dter data from Maine DEP.

BIOLOGICAL PARAMETERS

Chlorophyll-a
I ntroduction

Chlorophyll is a pigment comprising 1 to 2 perceot the dry weight of
photosynthesizing organisms (APHA 2005). It isdlved in the pathway that transforms light
energy into organic matter. Measurements of ciploy-a are the most common estimate of
relative phytoplankton biomass in a lake, thus hong an indirect estimate of a lake’s trophic
status (Chapman 1996; Effler et al. 1996). Sevardbrs can influence the growth of algae such
as temperature, light (depth), and nutrient leve@hlorophylla can fluctuate based on these
long-term variables as well as with weather condgi
Methods

Chlorophylla profiles were obtained at sites 1, 2, 3, and £221Jun-06, 27-Jun-06, 5-
Jul-06, 11-Jul-06, 18-Jul-06, 25-Jul-06, 1-Aug-86Aug-06, 30-Aug-06, and additionally at site

1 on 6-Jun-06, 15-Jun-06, 2-Oct-06 (see Figurdok&ite locations). Fluorescence data was
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collected using a YSI 650 MDS Sonde probe at onéemiatervals. The instrument was
calibrated with a zero standard of E-pure wateotgetise (Appendix B). Fluorescence is a more
sensitive method to determine the relative chloytipld concentration at different sites with
respect to the zero standard in parts per billppb). Annual mean chlorophyll concentrations at
site 1 were analyzed for a historical perspectRlEARL 2006a)

Results and Discussion

Profile results indicate relatively high chloroflhgoncentrations from surface depths
down to 9 m (Figure 45). At this level, light imable to penetrate sufficiently and growth of
photosynthetically active algae is limited. As gew is a byproduct of photosynthesis, the drop
in chlorophylla correlates with the dissolved oxygen profile (Begure 29).

The highest chlorophyli-concentrations were found in early August, coimgdvith the
phosphorus, temperature, and Secchi disk dataseTtesults are indicative that this is the time
of peak primary production during the season.

Peak chlorophylk readings were not correlated directly at surfaeptius. Ultraviolet
sunrays as well as surface turbulence are damadgirglls. The deep hole at site 1 reached
maximum chlorophylla values between 4 m and 6 m. Sites 2 and 3, efrediate depths
reached maximum chlorophydl-values between 4 m and 5 m. The shallowest site, 4
obtained its highest chlorophydlievels at 3 m.

Historic mean chlorophyl concentrations have remained relatively constatvp 5
ppb (Figure 46). The highest chlorophallevel was recorded in 2001 at 9.6 ppb. China [ake
with annual algal blooms, consistently reportedigalabove 10 ppb (CEAT 2006).
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Figure 45. Chlorophyll (ppb) profile in 2006 for Long Pond North at site 1 (A.) and

site 2 (B.) (see Figure 28 for site locations).
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Figure 46. Mean annual chlorophyll
concentrations (ppb) at mid-depths in

all available years for Long Pond North
at site 1 (see Figure 28 for site locations).
Data collected by Maine DEP.
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WATER BUDGET

INTRODUCTION

A water budget accounts for the inputs and outpditevater in a lake. The primary
purpose of calculating a water budget is to deteenfiushing rate, representative of the annual
frequency by which the total volume of lake watsrréplaced. The flushing rate value is
inversely proportional to residence time (lengthtiofe the average water molecule remains in
the lake) (Chapman 1996).

A water budget provides valuable information foojpcting the future lake health under
changing land-use practices. The length of tina thater is retained in the lake predicts the
vulnerability of Long Pond and lake recovery timgll lakes have low flushing rates relative to
rivers and streams. As a result, lakes are maeegtible to the accumulation of pollutants and
nutrients in the water column, as well as bioacdatran in aquatic organisms. Relatively low
flushing rates among lakes do not alter water guyadut lakes become even more vulnerable as
nutrient-loading problems are exacerbated and phiccation accelerates.

Flushing rate is of primary concern as it influenb®w quickly nutrients are removed or
accumulated. Long Pond South receives water flearNorth Basin. Any negative changes in
Long Pond North will adversely impact the water lgyaof the south basin in relation to
drainage rate. Similarly, Long Pond North is hgawmfluenced by the water input from Great
Pond.

METHODS

The water budget calculates the net water draimtgthe lake and subtracts the water
losses of the lake, resulting in the net input)(neasured in meteYgear (see Appendix D).
The flushing rate is measured in flushes/year. fohewing formulas were used to calculate net

input and flushing rate (see Appendix D):

Inet = (runoff * watershed area) + (precipitation * lake area) — (evaporation * lake area)
Flushing Rate = [(het Long Pond) + (ket Inputy) + ... (Inet Input )] / (volume of lake)
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Lake water level is constantly changing due to @ealsand daily fluctuations in direct rainfall,
runoff from the watershed, and evaporation of #ielwater. For the purpose of this study, we
will use an annual mean water level, assumingttietvater entering the lake is equal to the
water leaving the lake over the course of a yekk: values were calculated for Long Pond
North, as well as for each of the lakes draining inong Pond North, including Beaver Pond,
Great Pond, Kidder Pond, Mcintire Pond, Round Pdvd{son Pond, and Whittier Pond (Figure
47). These indirect watershed inputs were adddidetalirect watershed input and divided by the
volume of Long Pond to compute the annual flushatg.

Calculations of net inputs required several valu&se runoff constant (0.62 m/yr) was
determined by the Kennebec Regional Planning Cosians(KRPC) (unpublished data). The
evaporation constant (0.56 m/yr) was based on@dystuthe Lower Kennebec Basin (Prescott
1969). The mean annual precipitation was measatr¢de Waterville Treatment Plant and the
data supplied by the National Oceanic & Atmosphédininistration (NOAA) over a 10 year
period (NOAA 2006).

Characteristics of the watershed of Long Pond, Be&ond, Mcintire Pond, and Round
Pond were calculated using ArcGI9.1 with layers from the Maine Office of GIS (MESI
2006). Analysis yielded watershed land area ake $arface area, allowing CEAT to calculate
the volume of Long Pond North. For the additiomalirect watersheds, Great Pond, Kidder
Pond, Watson Pond, and Whittier Pond, informatiorite lake volume and flushing rates were
obtained from the Maine DEP (PEARL 2006c, d, @, f, i) in order to calculate each:!

RESULTS AND DISCUSSION

Water enters Long Pond North from spring runaibyis events, and inflow from other
watersheds. Water exits Long Pond North eitherexaporation or a culvert beneath Castle
Island Road into the South Basin.

The flushing rate of Long Pond North was calcuat® be 3.79 flushes/year, such that
the water is replaced a little less than 4 timasypar. This flushing rate is significantly higher
than the average rate of 1 to 1.5 flushes/yeaalfdviaine lakes (MDEP 1996) and the rates of
several area lakes (Table 11). The flushing rateoag Pond North indicates a high cleansing

potential and the ability to remove accumulatediants, thus helping to explain the high lake
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Figure 47. Long Pond North direct watershed, and the watersheds of nearby ponds that
feed into Long Pond North. The streams and ponds were obtained from the Maine Office of

GIS (MEGIS 2006) and the watersheds were obtained from the Maine DEP.
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water quality we observed. The Maine DEP (Pea@l62) flushing rate for Long Pond North
was slightly lower at 3.5 flushes per year. THwer rate can probably be attributed to a
change in what was considered to be the directiraticect watersheds by the Maine Office of
GIS as well as the updated ten year precipitataia.d

Table 11. Flushing Rate of Long Pond North and othreBelgrade Lakes. Data collected by
CEAT (1995, 1997, 1999, 2000, and 2006).

Lake Flushes/Year  Volume () Watershed Area (nf)
Long Pond, North Basin 3.79 34,922,160 23,161,123

East Pond 0.29 33,848,120 10,598,777
Great Pond 0.43 240,649,445 214,710,000
North Pond 1.36 37,148,856 30,920,000
Salmon Lake/McGrath Pond 0.58 28,410,750 23,126,300

Long Pond is the second to last lake in the Belgradkes chain and is partially
dependent on the water quality of all "upstreankéta Long Pond receives the majority of its
water from Great Pond (77 percent). Thus, GreatdRms a tremendous influence on the water
quality of Long Pond (see Phosphorus Budget). TBBserved that the water input from Great
Pond may flow toward the southern outlet and not c@mpletely with the rest of the lake. If
so, the northern lake arms would experience a réifteturnover rate. They may be more
dependent on sediment and surrounding land-useerpattfor their water chemistry (see
Phosphorus Budget). Further study is necessary.

It is important to monitor the nutrient sourcesafiog directly into Long Pond North as
well as the entire region. As a result of its hilgishing rate, Long Pond North is less vulnerable
to the accumulation of nutrients and pollutantsrfrits watershed.
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PHOSPHORUS BUDGET

INTRODUCTION

A phosphorus loading model can be used to estitegetotal amount of phosphorus
entering a lake in a given year. This model takés account factors such as land use, soil type,
septic systems, point source pollution, and watstunoff. A phosphorus budget is helpful in
assessing overall water quality and identifyinghjean areas in terms of phosphorus loading.
This model can also be used to predict the effeicfature development, land-use changes, and
population increases on phosphorus loading.

METHODS

The model used for this study was adapted fronkRe@ and Chapra (1983) in order to
estimate how much phosphorus enters Long Pond Noglygiven year:
W= (EgoArea) + (EGgoAreay) + (EGr 0 Areay) + (Eqr 0 Areay) + (Ega Areay) +
(Ecw 0 Areay) + (Eq 0 Area) + (EGm o Arean) + (EGi o Areay) + (EGn 0 Areanr) + (EGk
o Areay) + (EGroAreay) + (Egr o Areay) + (EgoArea) + (EG o Area,) +
[(Ecsst # capita yearss (1-SR)) + (EGso # capita years: (1-SR))] + (Sdso Areay) +
PSkp + PShp + PShyp

W represents the total phosphorus entering LongdPdorth in kg/yr. In order to
calculate W, export coefficients were first deriv&gch coefficient, represented by the Ec term,
corresponds to a different land-use type within thatershed and represents how much
phosphorus each contributes to the lake in kg/hefgt@ar. Phosphorus input sources consist of
the atmosphere (a), agricultural land (ag), coaiisrforest (cf), deciduous forest (df), golf
course (gc), wetlands (w), cleared land (c), consmaédand (cm), reverting land (rl), mixed
forest (mf), park (pk), camp roads (cr), state sogar), shoreline development (s), non-shoreline
development (n), shoreline septic systems (ss)shoneline septic systems (ns), and sediment
release (cs). SRand SR are soil retention coefficients and characterize dbility of shoreline
and non-shoreline soils to immobilize phosphorus @cale of 0-1.0 (Reckhow & Chapra 1983).
The higher the soil retention coefficient, the meplesphorus is retained and prevented from
entering the lake. This value is based on soil phorus adsorption capacity, natural drainage,
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permeability, and slope (Reckhow & Chapra 1983)4£®8Slk, and PSJ, represent the point-
source inputs from Great Pond, Beaver Pond, andtfPond, respectively. See Appendix E
for further information about the coefficients us&gch export coefficient was multiplied by the
area of its respective land use.rApresents the surface area of Long Pond NortrotAér land-
use areas were calculated using ArcGBB1 and 2003 digital orthophoto-quadrangles of the
Long Pond North watershed (see Watershed Land-dierRs: Methodology).

The export coefficients for shoreline and non-shine septic systems were multiplied by
the number of capita years and by one minus th#iceat values for soil retention. The capita
year value represents the average number of octsupad average duration of occupancy per
household within the watershed. The average nuwiggeople per unit was estimated to be 2.54
based a 2000 census (Najpauer, pers. comm.). Yeadrand seasonal residences were
estimated to be occupied 355 and 95 days of the sespectively (CEAT 2005).

Low, best, and high estimates of export coeffisewere used to provide confidence
intervals from possible error resulting from natdhactuations and estimation. The best estimate
coefficients were what CEAT believed to be the beptesentation for each land-use type. Low,
best, and high total phosphorus loading values \#be calculated with and without sediment
release using these coefficients, area of landyyss and water budget data. The total input of
atmospheric and land use phosphorus into Long Ramth (P) was calculated by the following
formulas adapted from Reckhow and Chapra (1983):

L=W/A
P=L/(11.6+1.29

L is the annual areal phosphorus loading in Kefmderived from dividing the low, best,
and high phosphorus loading values (W) by the lalkdace area (4 This value was then
divided by the term (11.6 + 1.9gwhich represents the settling velocity of phaspis and areal

water loading in the lake.

RESULTS AND DISCUSSION

The phosphorus loading model predicted a rangel383.31 kg to 2259.70 kg
phosphorus entering Long Pond North per year fratereal sources, with a best estimate of
1601.78 kg/yr. The estimate of phosphorus entettieglake from external sources was higher
when sediment release (internal phosphorus loadiay) taken into account, with a range of
1354.91 kglyr to 2775.68 kg/yr and a best estimatE911.37 kg/yr. The model also calculated
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total phosphorus concentration, which with sedinmrefgase, ranged from 6.2 - 12.7 ppb with a
best estimate of 8.7 ppb. The mean total phosplamsentration for epicore samples collected
by CEAT from 6-Jun-06 to 30-Aug-06 at site 1 wa8 fgpb + 1.7. This value falls within the
range predicted by the model and is close to tls¢ é&timate, reinforcing the legitimacy of our
model.

To calculate the low, best, and high estimates lafsphorus loading with sediment
release, the sediment release export coefficientisa final model were adjusted until their best
estimate fell within 7.6 ppb + 1.7. The sedimenéfticient range was 0.1 - 1.0, with a best
estimate of 0.6. Compared to studies performediff@reint anoxic lake sediments, our release
rates are very low, but our calculated total phosp$ estimates are overall much lower than the
lakes in these studies (Nurnburg 1988, Mattsonatads1999).

The largest sources of phosphorus loading in thlegLPond North watershed are the
three point-source inputs from nearby Great PorevBr Pond, and Whittier Pond, altogether
contributing 55 percent of the best estimate fealtmmass phosphorus loading (with sediment
release). Most of this phosphorus (a best estimbt®98.72 kg/yr) comes from Great Pond,
whose contribution alone equals 47 percent of thst lestimate of total phosphorus entering
Long Pond North. This finding has significant ingaltions for the health of Long Pond North.
Because the majority of external phosphorus isvddrirom Great Pond, the water quality of
Long Pond North is determined to a large degree¢hlkeywater quality of Great Pond. CEAT
found that during summer 2006, surface total phosgh concentration at Great Pond site 1
(9.34 ppb + 1.52) was higher than that of Long Pbiadth site 1 (4.7 ppb £ 0.8). In addition,
CEAT observed from satellite images that the watput from Great Pond might flow to the
southern basin without mixing with the northernmasitters. Thus, phosphorus loading in the
northern and southeast arms may be more affectedtlie rest of the lake by land-use types and
runoff than the center and southwest arms of tke. |Monitoring the water quality of Great
Pond is key to maintaining the health of Long Pdlwith because changes in Great Pond water
quality parameters have the potential to signifilyaaffect Long Pond North.

Sediment release accounted for 16 percent ofésedstimate for total mass phosphorus
loading. Excluding phosphorus input from point s&4; the top three phosphorus sources within
the direct watershed were shoreline septic, atmagplmput, and camp roads (23, 17, and 15
percent of the best estimate for total mass phasghtoading, respectively) (Table 12).
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Although many of the septic systems around the la&kee been updated as a result of new
construction or conversion from seasonal to yeandoresidency, shoreline septic systems still
have the potential to contribute a great deal alsphorus because of their proximity to the lake.
Certain sources, such as industry and wood-burstoyes, release phosphorus-containing
particulates into the air, which can then enterléke through precipitation. These particles can
travel great distances with wind patterns and oguesetly may originate from distant sources.
Runoff from camp roads may also be a major contoibaf phosphorus to a lake because they
are mostly unpaved and located close to the si8®&eeral Long Pond North camp roads were
lacking proper drainage or crownage (see WaterBlee@lopment Problems: Roads).

Table 12. Percent contribution of phosphorus for & land-use types, determined by low,
best, and high estimates of different export coeffients. These calculations do not take into
account phosphorus loading from point-source inputs Values reflect the amount of
phosphorus input for each land use under differentestimates, relative to the total
phosphorus load.

Input Categories Low Estimate Best Estimate High Estimate
(%) (%) (%)
Atmospheric 14.8 10.0 6.5
Agricultural 0.3 0.4 0.5
Cleared Land 0.4 0.7 0.9
Coniferous forest 10.9 10.1 7.6
Mixed forest 16.8 19.5 17.6
Deciduous forest 18.5 12.9 9.7
Regenerating land 2.8 2.3 2.6
Wetlands 0.2 0.1 0.1
Park 0.0 0.0 0.0
Golf course 0.4 0.3 0.3
Commercial land 0.3 0.1 0.2
Camp roads 3.3 11.7 13.8
State and municipal roads 1.8 2.8 5.7
Shoreline development 6.0 10.0 7.5
Non-shoreline development 6.8 3.1 4.5
Shoreline septic systems 15.1 13.8 19.5
Non-shoreline septic systems 1.7 2.1 3.0
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FUTURE PROJECTIONS
POPULATION TRENDS

HISTORIC POPULATION TRENDS

According to the United States Department of ConumeBureau of the Census, the
towns of Rome and Belgrade, comprising the LongdPNiorth direct watershed, underwent
significant population growth between 1930 and 2{Btgure 48). Belgrade’s population
increased continuously throughout this period. Baenpopulation, however, displayed some
fluctuation. The population of both towns increadeamatically between 1970 and 1980 (Figure
48). Belgrade’s Comprehensive Plan suggests timtriibrease may be attributed to a skewed
age distribution during this period. At this tim&,number of young adults moved into the
township (Town of Belgrade 1987). Similarly, seadoresidences have been converted into
year-round residences coinciding with the popukaiilicrease. Many families, who used their
summer camps for seasonal recreation and relaxatomverted their residences into year-round
retirement residences as they aged.
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Figure 48. Population counts from the Census Bureau of the United States
Department of Commerce for the towns of Belgrade and Rome, Maine for the
years 1930-2005 (DOC 1930-2005).
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FUTURE POPULATION AND DEVELOPMENT TRENDS

Several factors that contributed to Rome and Bdijgpopulation boom from 1970
until the present suggest that similar populatioomgh will continue in the future. In the past
several decades, the towns of Belgrade and Ronmedtenged from rural and agriculture-based
communities to residential communities. It is ualikthat this trend will change or that farms
will be reintroduced into the watershed (Fuller petomm.). Development is also likely to
continue in the near future. Although many newdesces have been constructed in the recent
past, many lots are still available and probablif né developed in the future. In a discussion
with the Belgrade Code Enforcement Officer Garylétyultax-maps were reviewed, and it was
noted that in Belgrade, there are 100 developedaoti 11 lots upon which houses have not been
constructed. Although all the lots are owned pelyg the 11 undeveloped lots exist where
single families own large lots with the potentiallde subdivided into multiple lots (Fuller pers.
comm.). Mr. Fuller believes that those owners magitb selling their sub-lots as property value
rises in the area. Additionally, in Belgrade thesxen area with high potential for development
bordering the southeastern part of the lake. In ®otihe same phenomenon of development
potential exists within the shoreline: there ar@ &&al shoreline lots, but only 249 are currently
developed. Also, in Rome there are two areas ctlyrbaing developed. In the northwest corner
of Long Pond North, development is occurring in gd?ond Estates. Development is also taking
place in the southwestern corner of Long Pond NioriVild Flower. In these three development
areas, there are several hundred lots that arenwii®00 ft of the shoreline. Many of these lots
are smaller than the current minimum lot size sdathidbut these lots may be grandfathered and
allowed to undergo development without meeting ti®ev regulations. Even though some
development may occur away from the direct shoeelthese structures can still negatively

affect water quality, particularly if they are neireams running into Long Pond North.
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RECOMMENDATIONS
WATERSHED MANAGEMENT

ROADS

The quality of the camp roads is poorer than thatate roads located in the Long Pond
North watershed. Camp roads should be maintaeg@darly and direct attention should be paid
immediately to the problem areas recognized andridbesl in this report.
* Problems should be addressed with attention fiigd o those that have greatest effect
on the lake.
* Private camp roads should be evaluated annuallycfowns, ditches, diversions,

turnouts, and culverts, and repair work should égomed accordingly.

LAND USE

All land use within the Long Pond North watershedikely to affect Long Pond’s water
guality. The clearing of land for logging, residahtcommercial, or agricultural purposes could
have the most pronounced effect on Long Pond’'shiootatus. Deforestation not only
eliminates valuable habitat for many plants andnaihg, but may also lead to greater erosion and
results in increased runoff. Forests have the dpar act as buffers by reducing soil erosion
with their canopy and root systems and by sequegterutrients that may otherwise become
incorporated into Long Pond via runoff. Forest dieg will result in the loss of all these
ecosystem services.

Agricultural practices typically utilize significaramounts of phosphorus in fertilizers.
This phosphorus is highly susceptible to being lostunoff, and may easily be carried away
from the cleared land by stormwater. Agriculturaind does not comprise a significant
percentage of the Long Pond North direct watersNegertheless, these lands, in addition to the
golf course, are potentially important non-pointises of phosphorus and should be considered
as such.

In order to maintain acceptable water quality imggd?ond North and to prevent cultural
eutrophication, the Colby Environmental Assessm&am (CEAT) recommends that the
residents of the Long Pond North watershed consakeng the following actions.

» Continue to monitor residential and commercial dgwment, especially shoreline lots
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» Install effective buffer strips to prevent nutrieahoff
» Strictly enforce zoning ordinances in wetland ame$ted lands

* Monitor phosphorus use in golf course and agricaltareas

BOAT RAMP

The public boat ramp to the south of Castle Islatalys an important role in the
recreational use of Long Pond. The boat ramp iatéxt in the South Basin and serves as an
access point to both basins of Long Pond for marstate and out-of-state boaters. This ramp is
a prime area of concern for accidental introductbmnvasive aquatic plants such as milfoil to
Long Pond. The Maine Volunteer Lake Monitoring Reog (VLMP) frequently conducts
surveys and inspects Long Pond in an effort to aduboaters about the hazards of invasive
species, as well as to aid with identification log t11 species considered as threats to the area
(VLMP 2006). Public awareness of this issue is wcial aspect of the prevention process and
should continue to be fostered by volunteer prograsiwell as by other concerned citizens. To
prevent invasive species from colonizing Long PEGEAT recommends the following.

» Closely inspect boats and trailers for clinging etagjon

* Frequently monitor aquatic vegetation adjacenh&olioat ramp

* Remove suspicious plants and report to properiafiic

* Increase public awareness of the issue, both abdhé ramp and around Belgrade and

Rome

COMMUNITY AWARENESS AND EDUCATION

* The Belgrade Lakes Association (BLA) and their agged programs have performed a
lot of work and many service projects.

* There needs to be an effort to involve the entoemunity. The BLA is based on
membership and not all residents are members.

* There has been an effort to include high schoalesits as summer employees on the
lake. This program must be expanded.

* The BLA and other organizations should continuehtdd demonstrations on good

practices within the watershed.
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» The Belgrade Regional Conservation Alliance (BR@AJst continue their work to unify

the towns and lake alliances in the Belgrade region

» Belgrade Regional Conservation Corps (BRCC) musitticoe their work to educate

landowners in the art of creating a lake-friendigperty.
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APPENDICES

APPENDIX A. WATER-QUALITY MEASUREMENTSAND TESTS

Physical, Chemical and Biological tests preformed diween Jun-06 and Oct-06 at
various sample sites on Long Pond North (see Figu@3 for site locations).

Measurement or Test

Sample Date Sample Site

Physical Measurements
Temperature

DO

Transparency

Turbidity

Chemical Analyses
pH

Total Phosphorus

Biological Analyses
Chlorophylla

22-Jun-06, 27-Jun-06, 5-Jul-06, M-2, 3,4
Jul-06, 18-Jul-06, 25-Jul-06, 1-Aug-
06, 8-Aug-06, 14-Aug-06, 30-Aug-06
6-Jun-06, 15-Jun-06, 2-Oct-06 1,2
22-Jun-06, 27-Jun-06, 5-Jul-06, 11, 2,3,4
Jul-06, 18-Jul-06, 25-Jul-06, 1-Aug-
06, 8-Aug-06, 14-Aug-06, 30-Aug-06
6-Jun-06, 15-Jun-06 1
2-Oct-06 1
6-Jun-06, 2-Oct-06 1
13-Jun-06, 6-Jul-06, 12-Jul-06, 181, 2,3
Jul-06,
22-Jun-06, 27-Jun-06, 1-Aug-06, 81,2,3,4
Aug-06
14-Aug-06 1,
30-Aug-06 1
6-Jun-06, 27-Jun-06, 5-Jul-06, 11-Jul-
06

13-Jun-06 1,2,3
22-Jun-06, 18-Jul-06, 25-Jul-06, 11, 2,3
Aug-06, 8-Aug-06, 14-Aug-06, 30-
Aug-06
27-Jun-06
6-Jul-06, 12-Jul-06

, 2

2,4
3

, 4

131
3

N -
S

22-Jun-06, 27-Jun-06, 5-Jul-06, 11, 2,3,4
Jul-06, 18-Jul-06, 25-Jul-06, 1-Aug-
06, 8-Aug-06, 14-Aug-06, 30-Aug-06

6-Jun-06, 15-Jun-06, 2-Oct-06 1,2
6-Jun-06, 11-Jul-06 1

13-Jun-06, 5-Jul-06 1,2,3

22-Jun-06, 27-Jun-06, 18-Jul-06, 25t 2, 3, 4

Jul-06, 1-Aug-06, 8-Aug-06, 14-Aug-
06, 30-Aug-06

22-Jun-06, 27-Jun-06, 5-Jul-06, 11%,2, 3,4
Jul-06, 18-Jul-06, 25-Jul-06, 1-Aug-

06, 8-Aug-06, 14-Aug-06, 30-Aug-06
6-Jun-06, 15-Jun-06, 2-Oct-06 1,2
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APPENDIX B. QUALITY ASSURANCE

The Long Pond North study followed a quality aseaeaplan developed by CEAT to
standardize the procedures used. The followingiehenit was modified from CEAT (2006).

Bottle Preparation:

1. To make the acid rinse, use 1 L of E-pure and bicentrated hydrochloric acid. The
resultis a 1:1 ratio HCI:E-pure water.

2. All phosphorus-sample bottles were triple acid eth®efore use to avoid contamination
of the sample

Approaching Site:

1. When approaching the test site, accelerate, then dff the engine and coast to the
sampling site to limit stirring the surface water.
2. Always sample into the wind and from the bow of ltioat.

Surface Sampling:

1. Remove the cap from the sample bottle without tongcthe lip or the edge of the cap.

2. Invert and immerse the bottle to approximately ®.5 Turn the bottle on its side and
move it horizontally through the water away frore tioat.

3. Tilt the bottle upright, remove from water, and lese the cap. Place the bottle in the
cooler on ice.

Secchi Disk:

1. Use the Aqua-scope to view the disk.

2. Lower the disk on the shady side of the boat uintiisappears from view, then record the
depth.

3. Bring the disk back to the surface and repeat thegss two more times.

Measuring Depth:

1. Use LCD Digital Sounder (Depth Finder) or boat sona

2. Put the lanyard of the depth finder around youstawri

3. Put the depth finder in the water and push thectwtibwards the bottom of the lake (in
the direction of the arrow). Hold for three secand

4. Point the depth finder straight down. Record tiapth.

5. Repeat the process once.

Turbidity:

1. Measure turbidity using the HACH 2100 Portable Tdirbeter (HACH 1999).
2. Used cleaned sample cells included with the pogtabrbidimeter.
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3. Conduct analysis in the field using the calibratadtrument (calibrated with three

standards). Follow surface sampling procedure.

4. Samples were read on site.

YSI 560 MDS (Multiparameter Display System) Sonde

The YSI MDS Sonde was calibrated and used astditan the YSI 6-Series operating

manual (YSI 2002). The sonde was used to measrdollowing parameters in the field:
Chlorophyll-a, Nitrates, Ammonium, pH profile, Temperature, Dised Oxygen, and Depth.

pH:

A. Calibration: Before any test is performed, the praé the 650 MDS Sonde must be

calibrated using a 2-point calibration method at $tdnd pH 7. This should be done
once during the testing day, provided the calibratentered into the meter is not
accidentally deleted.
1. Press the POWER button. The pH meter automatiealigrs the measurement.
2. Press CALIBRATE and ISEI pH. Then press 2 POINT.
3. Enter the Sonde standard pH value and insert prabepH 7 solution. Go to
Sonde menu.
4. After calibration, rinse the sensor thoroughly witipure water.
5. Repeat calibration for pH 4.
6. Check that the probe is working properly by meaguaerated deionized water.
The meter should give a value of 5.56.
7. Be sure to rinse the probe with distilled wateroprto and following each
measurement.

B. Measurement.

1. Immerse the Sonde 0.5 m to 1.0 m below the surface.
2. Go to SONDE RUN in the 650 main menu. Wait for pinebe to stabilize.
3. Highlight "Log One Sample" and press the ENTER\arab one meter intervals.

C. Quality Assurance.

1. Take the pH reading twice at each site to assureracy.

Dissolved Oxygen:

1.

2.

3.

Calibrate the probe of the 650 MDS Sonde in tharated air chamber after the proper
warm-up time.

Lower the Sonde into the water, shaking it gentlyntake sure there are not bubbles
around the probe.

Immerse the probe until covered. Record measurenasndescribed above.

Mid-depth and Bottom Sample:

1. Pull the rubber stoppers out of the ends of theobhosampler.

2. Hook metal cables to the two small pegs locatddeatop of the sampler.
3.

4. Release the sliding weight to close water sampler.

After taking the depth reading, lower the sampdemid-depth to sample.
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© N

Pull out the water sampler. Open the air valve tredblack tap by pushing the outside
ring of the tap in. Drain the tap for a few secand

Fill the sample bottle and place it in the coolernae.

Empty the water sampler. Repeat the sampling proeefor the bottom sample.

Take the bottom sample one meter above the botiawudid sediment contamination.

Epicore Samples:

8.

9.

. Rinse the tube three times by lowering it down tht® lake water and pulling it back out.

For sites with sufficient depth for a thermoclinewer the tube one meter below the
epilimnion into the thermocline (determined frone thO/temperature profile).

For shallow depths, lower the tube to one metenftioe bottom.

The tape marks on the tube indicate one meter.

Crimp the tubing just above the water (best donednyding it tightly, twisting, and then

holding it in one hand).

Pull the tubing up, making sure that the excessmtulgoes into the water and not the
boat. Be careful not to touch the end through wilhe water comes out.

Allow the water to drain into the labeled epicorixing bottle, being careful not to touch

the inside of the tube, the cap, or the end otube.

Be sure to keep the non-pouring end of the tubesaphe water does not drain out of it,
and so that it does not take up surface water.

Hold up the crimped area and undo the crimp. @aetito raise the tubing and move
towards the draining end.

10. Repeat the process three times, draining all oivdier into the epicore mixing bottle.
11.Pour about 125 mL each of this water into two PRAdKs (fill to just below the neck).

Be careful not to contaminate the samples by tagriine inside of the bottles or the
inside of the caps.

12.Discard the remaining water from the mixing bottel rinse it with E-pure water. Place

all samples into the cooler on ice.

Quality Control Sampling:

1.

Spike E-pure samples with a known amount of comated standard and run against a
standard curve to confirm the accuracy of technicizefore water samples were

analyzed. This accuracy test is repeated untilviiees of the test samples are within
10% of each other.

Duplicate samples every tenth sample to test tberacy of sampling procedures.

Split samples every tenth sample in the laboratiigst the lab procedure.

Run one control with each set of samples analyzed.

Total Phosphorus:

1.
2.

Collect and make splits and duplicates for evenystamples.
Make standard solutions of known concentrationshwetich testing to ensure lab
precision.
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3. Use reagent blanks to make a standard curve torndet the concentration of
phosphorus studied. The standard curve should d@av@imum of six points.

4. The accuracy of the Absorbic Acid method used twaltphosphorus analysis has a
detection point less than 1 ppb.

5. Preserve water samples for analysis by digestintp wulfuric acid and ammonium
peroxydisulfate, and then autoclave at 15 psi @omintues.

6. Conduct analysis within 28 days of sampling date.
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APPENDIX C. PHYSICAL MEASUREMENTS AND CHEMICAL ANALYSES OF LONG
POND WATER QUALITY

Physical tests: Temperature (C) and dissolved oxgm concentration (ppm) at sites 1-4 (see Figure Z8r site locations). Data
collected using a YSI Sonde.

6-Jun-06 15-Jun-06 22-Jun-06 27-Jun-06 5-Jul-06 11-Jul-06 18-Jul-06

Depth (m) Temp. DO Temp. DO Temp. DO Temp. DO Temp. DO Temp. DO Temp. DO
Site 1

0 19.26 8.73 18.02 11.65 22.33 10.35 22.37 13.12 23.87 10.84 25.69 10.81 27.66 10.41
1 17.64 8.95 18.04 10.22 22.29 9.36 22.55 9.97 23.77 9.22 25.63 10.09 26.92 8.85
2 17.24 8.93 18.02 10.14 22.18 9.35 22.38 9.88 2351 9.23 25.59 10.08 26.78 8.96
3 17.14 8.87 17.97 10.06 21.71 9.39 22.23 9.86 23.37 9.17 25.15 8.33 25.16 9.35
4 16.82 8.76 17.92 10.03 20.10 9.73 22.07 9.83 23.27 9.10 24.86 10.14 25.09 7.34
5 15.99 8.72 17.835 10.35 19.81 9.47 20.1 9.98 22.34 8.88 24.45 9.925 24.83 9.22
6 15.47 8.72 17.8 10.49 19.47 9.48 19.48 9.08 22.3 8.77 22.04 10.17 21.83 9.40
7 14.99 8.51 17.76 10.34 18.27 9.26 17.83 9.47 18.84 8.29 20.18 10.59 19.70 7.74
8 14.30 8.52 17.41 10.22 17.94 9.23 16.04 9.56 15.98 8.31 17.6 9.86 17.49 7.02
9 13.89 8.28 14.58 10.07 14.49 9.84 14.04 8.42 14.70 6.81 15.56 8.74 15.05 6.73
10 11.52 8.46 13.74 9.19 13.56 8.86 13.58 7.98 13.40 6.83 14.16 7.98 13.38 6.26
11 11.07 7.65 11.53 9.32 13.08 8.24 12.93 7.69 12.96 6.41 13.69 7.25 13.18 5.71
12 10.81 7.31 10.7 8.12 12.59 7.84 12.32 7.36 12.18 6.16 12.58 6.88 12.36 5.19
13 10.54 7.25 10.68 7.94 11.98 7.48 11.73 7.05 10.93 5.79 11.7 6.56 11.93 4.80
14 10.335 7.01 10.52 7.84 11.54 7.11 11.45 6.82 10.84 5.25 10.95 6.11 11.73 4.63
15 9.99 6.89 10.19 7.74 11.47 6.97 11.22 6.65 10.8 4.98 10.88 5.44 11.48 4.29
16 - - 9.92 7.49 11.34 6.77 11.12 6.47 10.73 4.69 10.75 4.63 11.38 411
17 - - 9.86 7.17 11.07 6.68 11.03 6.21 10.67 4.52 10.73 4.44 10.93 3.72
18 - - 9.83 7.08 10.73 6.43 - - 10.66 4.31 10.69 412 10.89 3.45
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APPENDIX C. (Continued)

6-Jun-06 15-Jun-06 22-Jun-06 27-Jun-06 5-Jul-06 11-Jul-06 18-Jul-06
Depth (m)  Temp. DO Temp. DO Temp. DO Temp. DO Temp. DO Temp. DO Temp. DO
Site 2
0 - - - - 22.23 10.05 22.06 12.73 23.89 13.19 24.97 11.43 27.26 11.84
1 - - - - 22.14 9.22 21.68 10.24 23.50 9.99 24.62 8.75 26.49 9.36
2 - - - - 21.99 9.25 20.88 10.02 23.16 9.84 24.32 8.83 26.05 9.38
3 - - - - 20.96 9.45 20.25 9.83 23.12 9.69 24.18 8.78 25.87 9.32
4 - - - - 19.91 9.64 19.6 9.8 22.86 9.55 24.00 8.69 25.64 9.25
5 - - - - 19.62 9.65 18.98 9.58 22.77 9.53 23.75 8.68 25.22 9.34
6 - - - - 18.83 9.60 18.02 9.49 21.87 9.28 22.96 8.63 21.65 9.50
7 - - - - 18.03 9.34 17.15 9.16 19.67 9.49 21.27 8.07 19.53 8.30
8 - - - - 16.53 8.83 16.15 8.79 15.97 8.64 17.71 8.09 17.63 7.39
9 - - - - 15.78 8.56 12.67 8.79 15.06 7.67 16.52 7.12 15.67 6.44
Site 3
0 - - - - 23.05 11.81 23.26 12.88 24.41 10.86 26.04 8.70 29.11 11.08
1 - - - - 23.05 9.41 23.25 10.12 24.27 8.99 25.89 8.77 28.63 8.95
2 - - - - 23.04 9.33 23.18 10.09 24.06 9.01 25.8 8.80 28.50 8.85
3 - - - - 23.02 9.26 23.10 9.98 23.81 9.01 25.6 8.77 28.40 8.88
4 - - - - 22.78 9.06 23.08 9.93 23.70 8.94 25.05 8.72 25.72 9.51
5 - - - - 22.57 9.30 23.05 9.87 22.93 8.89 2291 9.20 23.82 9.34
6 - - - - 18.52 10.51 23.03 9.81 21.92 8.76 21.78 8.39 22.50 8.73
7 - - - - 16.38 9.93 22.91 9.76 20.29 8.71 20.76 7.95 21.18 7.91
8 - - - - 15.61 9.13 22.87 9.67 18.92 8.01 20.34 7.55 19.99 6.92
Site 4
0 - - - - 23.15 10.41 23.75 12.71 24.65 9.62 26.32 8.43 29.47 8.66
1 - - - - 23.15 9.57 23.72 9.85 24.37 9.32 26.07 8.51 28.93 8.79
2 - - - - 23.09 9.42 23.7 9.74 24.28 9.29 25.98 8.52 28.74 8.65
3 - - - - 23.04 9.34 23.59 9.62 23.9 9.13 25.88 8.46 28.52 8.54
4 - - - - 22.65 9.50 23.13 9.58 23.71 9.04 25.14 8.33 27.77 8.57
5 - - - - 22.16 23.03 - 23.35 -
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APPENDIX C. (Continued)

25-Jul-06 1-Aug-06 8-Aug-06 14-Aug-06 30-Aug-06 2-Oct-06

Depth (m)  Temp. DO Temp. DO Temp. DO Temp. DO Temp. DO Temp. DO
Site 1

0 25.27 9.82 26.79 10.46 25.02 10.93 22.61 7.68 21.41 9.38 16.99 8.445
1 25.26 9.26 25.99 10.43 25.15 10.82 22.57 7.78 21.37 9.11 17.00 8.34
2 25.22 9.24 25.97 10.47 25.14 10.82 22.50 7.82 21.19 9.05 17.00 8.55
3 25.16 9.28 25.70 10.45 25.13 10.8 22.50 7.79 20.96 8.91 17.00 8.60
4 25.08 9.25 25.55 10.44 25.12 10.81 22.45 7.78 20.77 8.66 17.00 8.63
5 24.41 9.25 25.19 10.17 25.06 10.82 22.41 7.68 20.74 8.48 17.00 8.79
6 22.85 8.83 24.82 10.04 25.04 10.76 22.40 7.68 20.73 8.45 17.00 8.78
7 20.03 7.36 21.35 9.19 21.86 9.97 22.38 7.79 20.70 8.43 17.00 8.75
8 17.76 6.15 17.83 6.97 17.97 7.94 17.74 1.85 20.14 5.26 17.00 8.73
9 15.83 5.34 15.15 6.23 15.88 521 16.48 1.76 16.37 1.46 17.00 8.76
10 13.87 4.97 14.38 4.11 14.62 4.09 14.81 1.40 14.42 0.44 17.00 8.69
11 12.89 4.54 13.17 3.94 13.71 3.80 13.47 1.22 12.74 0.28 17.00 8.73
12 12.22 431 12.33 3.53 12.72 3.19 12.77 1.13 12.07 0.25 17.00 9.33
13 11.64 3.90 11.91 3.34 12.11 2.94 11.68 0.75 11.78 0.18 15.43 7.83
14 11.60 3.59 11.52 3.19 11.68 2.74 11.51 0.62 11.36 0.15 13.85 0.95
15 11.53 3.52 11.29 2.90 11.16 1.93 11.15 0 11.19 0.13 11.69 0.62
16 11.26 3.43 11.18 2.56 11.09 1.37 11.12 0 11.10 0.10 11.62 0.40
17 10.93 3.02 11.08 2.23 11.06 0.90 11.12 0 11.08 0.10 11.51 0.32
18 - 3.02 11.05 1.97 11.05 0.79 11.12 0.1 11.02 0.10 11.48 0.25
19 - - 11.01 1.77 11.04 0.73 - 0.1 10.99 0.09 11.34 0.25
20 - - 11.01 1.64 11.02 0.67 - 0.1 - 0.09 - 0.25
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APPENDIX C. (Continued)

25-Jul-06 1-Aug-06 8-Aug-06 14-Aug-06 30-Aug-06 2-Oct-06
Depth (m)  Temp. DO Temp. DO Temp. DO Temp. DO Temp. DO Temp. DO
Site 2
0 25.44 14.55 26.44 10.2 24.92 11.29 23.18 - 21.46 9.53 16.92 -
1 25.41 9.67 25.85 9.96 24.96 10.81 22.93 - 21.42 9.18 16.95 -
2 25.27 9.67 25.68 10.02 24.96 10.79 22.76 - 21.38 9.17 16.95 -
3 25.11 9.59 25.62 9.99 24.96 10.79 22.62 - 21.33 9.17 16.95 -
4 24.88 9.43 25.57 10.01 24.96 10.88 22.54 - 21.28 9.17 16.95 -
5 23.64 9.51 25.12 9.99 24.95 10.86 22.52 - 21.26 9.18 16.95 -
6 22.29 8.61 23.97 9.30 24.94 10.83 2251 - 20.90 9.18 16.95 -
7 19.67 7.74 21.63 8.34 24.93 10.86 2211 - 20.80 9.00 16.95 -
8 16.41 6.33 18.06 6.57 24.87 10.88 18.21 - 20.76 8.805 - -
9 16.16 5.32 16.45 5.24 - 10.88 16.28 - 20.73 8.81 - -
Site 3
0 25.04 11.73 26.76 9.74 22.92 10.42 22.92 - 21.55 9.35 - -
1 25.04 9.75 26.65 9.77 22.82 10.49 22.82 - 21.48 9.08 - -
2 24.99 9.81 26.48 9.78 22.84 10.55 22.84 - 21.00 9.10 - -
3 24.93 9.76 26.25 9.76 22.63 10.59 22.63 - 20.91 9.00 - -
4 2491 9.75 26.11 9.80 22.50 10.51 22.50 - 20.85 8.91 - -
5 24.87 9.76 25.82 9.80 22.44 10.00 22.44 - 20.82 8.83 - -
6 24.80 9.66 23.95 9.54 22.35 8.83 22.35 - 20.80 8.91 - -
7 24.76 9.65 20.32 7.72 22.04 6.79 22.04 - 20.79 9.02 - -
8 22.48 9.64 19.21 5.95 21.97 5.08 21.97 - - 9.00 - -

17.49 - - - - - - - - - - -
Site 4
0 25.12 11.69 26.65 9.67 25.60 10.78 2291 - 21.58 9.01 - -
1 25.11 9.70 26.34 9.61 25.74 10.82 22.88 - 21.25 8.95 - -
2 25.08 9.64 26.26 9.64 25.69 10.76 22.73 - 20.95 8.96 - -
3 25.08 9.66 26.08 9.62 25.52 10.75 22.43 - 20.77 8.89 - -
4 25.03 9.61 25.70 9.29 25.31 10.42 22.32 - 20.67 8.91 - -
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APPENDIX C. (Continued)
Chemical and Biological Tests: pH and chlorophylla concentration (ppb) at sites 1-4 (Figure 11.D.1.1). Data collected using a YSI
Sonde.

6-Jun-06 15-Jun-06 22-Jun-06 27-Jun-06 5-Jul-06 11-Jul-06 18-Jul-06

Depth (m) pH Chloro. pH Chloro. pH Chloro. pH Chloro. pH Chloro. pH Chloro. pH Chloro.
Site 1

0 7.44 2.8 7.36 24 7.25 3.7 7.38 3.7 7.19 2.2 7.43 3.7 7.37 2.7
1 7.44 1.9 7.19 24 7.24 15 7.25 3.4 7.15 2.6 7.31 21 7.355 2.7
2 7.44 3.1 7.15 3.3 7.24 1.8 7.23 35 7.14 25 7.29 2.9 7.34 2.7
3 7.42 35 7.12 35 7.23 2.7 7.21 34 7.13 3.6 7.29 3.2 7.35 3.1
4 7.40 34 7.10 4.4 7.20 2.3 7.20 3.9 7.12 3.8 7.27 35 7.34 34
5 7.38 3.3 7.095 4.1 7.18 2.7 7.15 3.1 7.06 3.7 7.26 4.3 7.32 4.0
6 7.35 2.8 7.09 2.6 7.15 2.8 7.00 2.1 7.04 3.6 7.22 4.6 7.24 3.8
7 7.30 25 7.08 3.1 7.08 24 6.97 1.9 6.88 2.7 7.12 3.7 7.03 2.7
8 7.26 2.2 7.05 3.1 7.05 1.6 6.92 1.6 6.79 2.6 6.96 4.3 6.94 1.6
9 7.20 1.7 6.97 2.2 7.02 17 6.80 1.6 6.49 1.6 6.85 2.7 6.84 2.1
10 7.15 1.9 6.87 1.9 6.92 0.9 6.74 1.6 6.47 17 6.72 23 6.75 19
11 7.08 24 6.81 11 6.85 1.0 6.69 0.7 6.41 1.8 6.66 21 6.69 1.9
12 7.01 1.6 6.71 1.3 6.80 0.8 6.63 0.6 6.37 1.8 6.59 21 6.63 2.1
13 6.98 24 6.67 14 6.75 0.8 6.59 1.8 6.32 1.3 6.54 23 6.57 2.1
14 6.87 1.6 6.64 15 6.70 0.8 6.57 1.3 6.30 1.7 6.46 2.0 6.53 2.2
15 6.81 1.83 6.61 15 6.66 0.5 6.54 14 6.28 2.0 6.42 1.8 6.49 1.9
16 - - 6.57 0.7 6.63 0.3 6.51 0.7 6.24 2.0 6.39 1.7 6.46 2.1
17 - - 6.53 0.7 6.60 0.2 6.48 11 6.23 2.0 6.37 1.9 6.43 1.8
18 - - 6.51 0.5 6.57 - 6.45 - 6.20 - 6.35 - 6.40 1.0
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APPENDIX C. (Continued)

6-Jun-06 15-Jun-06 22-Jun-06 27-Jun-06 5-Jul-06 11-Jul-06 18-Jul-06

Depth (m) pH Chloro. pH Chloro. pH Chloro. pH Chloro. pH Chloro. pH Chloro. pH Chloro.
Site 2

0 - - - - 7.24 1.0 7.47 3.7 7.30 3.7 7.33 3.7 7.44 3.7
1 - - - - 7.21 1.0 7.30 3.9 7.24 3.2 7.29 3.1 7.42 2.5
2 - - - - 7.20 11 7.21 4.6 7.22 4.0 7.28 3.3 7.42 2.5
3 - - - - 7.20 25 7.15 4.0 7.21 4.1 7.27 4.0 7.41 3.1
4 - - - - 7.16 2.8 7.10 3.9 7.18 5.1 7.24 4.3 7.40 4.1
5 - - - - 7.13 2.8 7.04 2.8 7.15 5.2 7.24 4.4 7.38 4.4
6 - - - - 7.11 1.8 7.00 25 7.10 3.7 7.19 4.3 7.27 3.8
7 - - - - 7.04 2.4 6.93 2.9 7.04 35 7.10 3.7 7.12 3.0
8 - - - - 6.96 11 6.87 2.9 6.90 3.0 7.01 3.8 6.98 2.7
9 - - - - 6.87 - 6.78 2.2 6.80 3.2 6.94 - 6.88 2.3
Site 3

0 - - - - 7.27 3.7 7.37 3.7 7.23 2.5 7.46 1.9 7.54 3.7
1 - - - - 7.25 3.4 7.31 35 7.20 1.9 7.34 25 7.47 2.7
2 - - - - 7.24 3.6 7.29 3.9 7.19 3.1 7.32 2.6 7.44 2.2
3 - - - - 7.23 35 7.29 4.6 7.18 4.0 7.31 2.8 7.42 2.2
4 - - - - 7.23 6.3 7.30 4.7 7.17 3.4 7.29 3.2 7.41 3.1
5 - - - - 7.22 4.8 7.29 4.8 7.11 3.2 7.25 35 7.34 4.7
6 - - - - 7.21 4.2 7.29 4.9 7.04 3.0 7.15 2.9 7.24 4.1
7 - - - - 7.15 3.0 7.28 4.7 7.01 2.8 7.08 3.0 7.10 3.4
8 - - - - 7.06 2.8 7.28 4.7 6.90 3.0 7.00 2.7 6.97 2.9
Site 4

0 - - - - 7.24 3.7 7.66 3.7 7.32 2.4 7.74 5.6 7.59 2.4
1 - - - - 7.21 2.7 7.49 3.7 7.28 2.8 7.37 5.7 7.47 1.9
2 - - - - 7.20 3.4 7.45 4.2 7.26 2.9 7.32 5.7 7.41 2.0
3 - - - - 7.18 4.6 7.4 5.7 7.21 4.3 7.28 6.6 7.37 2.4
4 - - - - 7.16 3.3 7.35 3.7 7.18 3.9 7.20 6.3 7.34 2.4
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APPENDIX C. (Continued)

25-Jul-06 1-Aug-06 8-Aug-06 14-Aug-06 30-Aug-06 2-Oct-06
Depth (m) pH Chloro. pH Chloro. pH Chloro. pH Chloro. pH Chloro. pH Chloro.
Site 1
0 7.32 2.7 7.32 1.7 7.74 4.1 7.49 1.2 7.72 3.6 7.42 21
1 7.32 2.7 7.17 2.3 7.345 4.1 7.14 2.8 7.42 1.8 7.19 4.1
2 7.32 35 7.16 2.7 7.27 4.0 7.08 3.4 7.31 3.6 7.14 4.7
3 7.32 4.1 7.15 3.0 7.25 4.0 7.05 4.1 7.25 3.6 7.07 4.5
4 7.32 3.7 7.13 3.9 7.23 4.2 7.03 4.2 7.18 35 7.01 4.2
5 7.29 3.7 7.07 4.2 7.20 4.2 7.01 4.1 7.11 2.8 6.98 4.2
6 7.18 4.1 7.02 45 7.18 4.2 7.00 3.9 7.04 2.8 6.96 3.8
7 6.95 3.7 6.85 4.4 6.99 4.4 6.99 4.7 7.01 25 6.94 4.1
8 6.81 3.0 6.65 3.2 6.79 3.8 6.78 3.0 6.74 2.0 6.93 4.6
9 6.70 2.2 6.45 3.2 6.63 2.8 6.55 25 6.45 2.1 6.93 4.2
10 6.63 2.3 6.28 2.7 6.52 2.8 6.46 2.1 6.26 1.6 6.91 3.8
11 6.57 14 6.24 2.2 6.47 18 6.34 2.1 6.13 13 6.9 4.1
12 6.52 1.7 6.19 1.9 6.41 14 6.3 17 6.10 2.2 6.86 3.8
13 6.48 2.0 6.16 24 6.37 1.8 6.25 25 6.08 21 6.68 3.1
14 6.45 1.3 6.13 25 6.33 1.8 6.22 15 6.06 15 6.57 2.2
15 6.41 1.8 6.11 1.9 6.29 1.7 6.19 1.3 6.10 1.9 6.49 2.7
16 6.39 1.8 6.09 1.9 6.24 1.8 6.17 15 6.15 2.3 6.49 25
17 6.35 2.9 6.07 1.9 6.15 24 6.16 15 6.15 1.6 6.49 2.8
18 - - 6.05 23 6.15 2.1 6.15 1.6 6.16 1.8 6.50 24
19 - - 6.03 2.2 6.13 1.8 - - 6.19 2.2 - -
20 - - - 23 6.11 - - - - - - -
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APPENDIX C. (Continued)

25-Jul-06 1-Aug-06 8-Aug-06 14-Aug-06 30-Aug-06 2-Oct-06
Depth (m) pH Chloro. pH Chloro. pH Chloro. pH Chloro. pH Chloro. pH Chloro.
Site 2
0 7.44 3.7 7.03 3.7 7.12 3.7 6.99 3.7 6.94 3.7 7.60 3.7
1 7.39 25 7.03 3.0 7.05 5.0 6.98 3.3 6.85 2.9 7.10 4.0
2 7.38 2.9 7.05 3.2 7.04 4.7 6.98 4.4 6.84 35 7.04 4.5
3 7.37 4.1 7.05 3.9 7.03 4.6 6.98 4.6 6.84 4.5 7.00 3.8
4 7.34 4.0 7.05 4.0 7.03 4.1 6.97 4.4 6.84 4.4 6.97 3.8
5 7.29 3.8 7.01 4.1 7.03 4.8 6.96 4.7 6.84 4.2 6.95 4.5
6 7.12 3.7 6.89 4.2 7.03 4.2 6.96 4.0 6.84 4.2 6.94 4.0
7 6.96 3.2 6.71 4.0 7.03 4.6 6.92 3.7 6.82 4.3 6.93 4.1
8 6.80 2.3 6.52 3.3 7.03 4.5 6.73 3.0 6.80 3.7 6.91 -
9 6.74 2.3 6.43 3.3 7.03 - 6.52 2.2 6.79 3.7 6.91 -
Site 3
0 7.45 3.7 6.98 3.0 7.61 3.7 7.12 2.9 7.36 1.7 - -
1 7.38 2.9 6.99 2.7 7.43 3.2 7.07 35 7.06 2.6 - -
2 7.37 3.2 6.98 3.0 7.39 4.4 7.04 4.0 7.01 2.8 - -
3 7.36 4.2 6.98 3.2 7.36 5.0 7.02 3.8 6.97 3.6 - -
4 7.35 4.1 6.99 3.0 7.29 5.2 7.01 3.9 6.94 3.6 - -
5 7.34 35 6.98 3.9 7.21 4.8 6.96 3.9 6.91 3.8 - -
6 7.33 3.8 6.90 4.5 6.99 4.4 6.95 4.1 6.90 4.5 - -
7 7.31 3.6 6.66 4.3 6.79 3.4 6.93 3.6 6.90 3.0 - -
8 7.20 3.6 6.49 3.5 6.61 35 6.90 5.1 6.90 - - -
Site 4
0 7.52 3.7 6.82 14 8.06 0.9 7.14 3.3 7.27 1.8 - -
1 7.37 2 6.84 2.4 7.53 3.3 7.06 3.0 7.02 2.1 - -
2 7.32 2.8 6.85 2.3 7.41 3.8 7.02 3.3 6.97 3.8 - -
3 7.30 3.6 6.84 2.8 7.33 4.2 6.99 35 6.93 4.6 - -
4 7.27 3.3 6.80 3.4 7.21 35 6.98 3.2 6.91 35 - -
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APPENDIX C. (Continued)

Chemical Tests: Total Phosphorus (ppb) (see Figur#8 for site locations)

6-Jun-06  13-Jun-06  22-Jun-06  27-Jun-06  5-Jul-06 H-06  18-Jul-06  25-Jul-06  1-Aug-06  8-Aug-06  14-Au@6  30-Aug-06

Site 1

Surface 5.0 3.8 2.0 27.5 7.1 3.7 4.6 1.9 1.4 7.7 2 9. 52

Middle 21.4 5.2 8.6 24.7 9.8 6.4 53 4.5 51 58 2 7. 9.8

Bottom 7.2 5.2 7.5 26.7 9.8 10.7 10.1 9.6 12.5 14.4 15.6 23.8

Epicore 9.0 5.6 6.2 23.9 8.4 95 4.4 2.5 3.6 4.7 1 7. 6.8
Site 2

Surface  -- 7.0 2.9 305 8.3 -- 4.0 3.7 3.1 8.4 96 24

Middle -- 12.4 2.1 8.2 8.8 -- 8.3 35 7.7 7.2 7.9 46

Bottom  -- 55 0.2 8.3 7.4 -- 5.0 6.1 7.8 7.9 7.5 3 5.

Epicore  -- 6.1 6.4 7.2 -- -- -- -- -- -- -- --
Site 3

Surface  -- 57 7.2 7.9 7.1 -- 6.8 4.7 5.9 7.7 7.1 .06

Middle -- 7.5 8.2 10.9 7.1 -- 7.4 4.2 3.1 6.3 6.0 - -

Bottom  -- 11.0 9.3 9.1 6.6 -- 4.2 7.1 55 53 6.1 05

Epicore  -- 53 -- -- -- -- -- -- -- -- -- --
Site 4

Surface  -- -- 4.7 10.2 -- -- 3.0 3.2 3.1 110 7.5 4.8

Middle -- -- 8.6 12.6 -- -- -- -- -- -- -- --

Bottom  -- -- -- -- -- -- -- -- 34 33 7.2 5.2
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APPENDIX C. (Continued)

Sampling conditions and physical parameters: Secchdisk (m) and turbidity (NTU) (see

Figure 28 for site locations)

6-Jun-  13-Jun-06 22-Jun-06 27-Jun- 5 & 6-Jul- 11&12-Jul-06
06 06 06
Cloud Cover 45-70% 35-90% 30-60% 25-60%  10-90%
Wind Speed 5-8 mph 5-11 mph 9-15 5-10 mph 7 mph
Wind Direction From N From S mph From W From S
Previous Weather Rain Heavy Rain, Night T-storms, FromS Sun Rain, before &
Sun sun Rain after T-storms
Site 1
Sample Depths (m)
Epicore 7.0 7.0 8.0 8.0 8.0 8.0
Middle 7.0 7.5 9.0 8.5 9.0 9.0
Bottom 13.5 16.0 17.0 16.5 18.0 17.0
Secchi Disk (m) 4.79 4.37 4.50 4.80 5.60 4.40
Turbidity
Surface 0.55 0.61 0.87 2.01 0.92 0.84
Middle 0.67 0.66 1.65 2.34 0.82 0.68
Bottom 0.60 0.49 2.09 1.57 1.98 0.88
Site 2
Sample Depths (m)
Epicore - 7.0 8.0 8.0 - -
Middle - 4.5 4.5 4.5 4.0 4.0
Bottom - 8.0 8.0 8.0 8.0 8.0
Secchi Disk (m) - 4.58 4.95 5.00 3.85 4.28
Turbidity
Surface - 0.69 0.73 2.08 1.14 0.92
Middle - 0.66 0.71 2.59 1.11 1.01
Bottom - 0.25 1.28 2.73 1.93 3.32
Site 3
Sample Depths (m)
Epicore - 7.0 - - - 8.0
Middle - 7.0 4.5 3.8 4.0 35
Bottom - 4.0 7.0 7.5 7.0 7.5
Secchi Disk (m) - 4.08 4.65 4.60 3.90 5.50
Turbidity
Surface - 0.56 1.03 1.59 1.76 0.92
Middle - 0.88 1.24 1.90 0.98 1.08
Bottom - 0.85 0.84 4.63 1.14 1.08
Site 4
Sample Depths (m)
Epicore - - - - - -
Middle - - 2.0 2.5 - -
Bottom - - - - - -
Secchi Disk (m) - - 4.10 3.90 - -
Turbidity
Surface - - 1.14 1.70 1.37 1.55
Middle - - 1.48 2.07 - -
Bottom - - - - - -
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APPENDIX C. (Continued)
Sampling conditions and physical parameters: Secchiisk (m) and turbidity (NTU)
18-Jul-06  25-Jul-06 1-Aug-06  8-Aug-06  14-Aug- 30-Aug- 2-Oct-06

06 06
Cloud Cover 15% 5-10% 50-70% 25-80% 30-90%  5-20% 98-100%
Wind Speed 8-11 mph 8-13mph 5-11 mph 9-13mph  5-10 mph 5-10 mph 8-13 mph
Wind Direction FromSW From SE From S From N From S FromN  FromN
Previous Weather Sun Sun, Sun Sun, Some Rain Sun Previous Previous
showers  clouds previous rain rain
night
Site 1
Sample Depths (m)
Epicore 9.0 9.0 9.0 - 9.0 10.0 -
Middle 9.0 9.5 9.5 10.0 9.0 10.0 -
Bottom 17.0 18.0 19.0 19.5 18.0 19.0 -
Secchi Disk (m) 4.60 - 4.43 451 4.00 6.20 3.65
Turbidity
Surface 0.80 0.91 0.74 0.73 0.97 0.69 -
Middle 1.13 0.65 0.89 0.61 1.22 1.15 -
Bottom 0.82 0.87 1.28 1.43 2.21 0.86 -
Site 2
Sample Depths (m)
Epicore - - - - - - -
Middle 4.0 4.5 4.5 4.0 4.5 4.3 -
Bottom 8.0 8.0 8.5 8.0 8.5 8.0 -
Secchi Disk 4.40 - 3.90 4.50 3.90 - 4.10
Turbidity
Surface 0.75 0.89 0.73 0.77 0.78 0.51 -
Middle 1.04 0.96 1.10 0.85 0.89 0.82 -
Bottom 1.60 1.28 0.97 0.69 1.49 0.68 -
Site 3
Sample Depths (m)
Epicore - - - - - - -
Middle 3.5 4.0 4.0 4.0 4.0 4.0 -
Bottom 7.0 7.5 7.0 7.5 7.0 7.3 -
Secchi Disk 5.10 - 491 4.20 - - -
Turbidity
Surface 0.75 0.97 1.11 0.83 0.95 - -
Middle 0.87 0.91 0.72 0.79 0.75 0.66 -
Bottom 0.90 1.00 0.94 0.87 0.95 0.70 -
Site 4
Sample Depths (m)
Epicore - - - - - - -
Middle - - - - - - -
Bottom - - 3.5 3.5 3.5 4.0 -
Secchi Disk - - - - - - -
Turbidity
Surface 0.93 1.30 1.30 0.88 0.87 0.64 -
Middle - - - - - - -
Bottom - - 0.92 1.20 0.99 0.76 -
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APPENDIX D. WATER BUDGET VALUES AND CALCULATION

1. Physical Parameters of Long Pond North Used irhe Water Budget

Physical Parameter Value Units

Runoff Coefficient 0.622 meters/year
10 Year Mean Precipitation 1.057 meters/year
Evaporation Coefficient 0.560 meters/year
Watershed Area 2.316 x 10 meter$

Lake Area 5.160 x 0 meter$

Lake Volume 3.492 x 10 meters

2. Calculating Net Input (m*/year) of Long Pond North

Inet = (runoff * watershed area) + (precipitation * éaftrea) — (evaporation * lake area)
lnet = (0.622 * 2.316 x 10 + (1.057 * 5.160 x 19 — (0.560 * 5.160 x 19

The net input to Long Pond North is 1.697 X &0bic meters per year.

3. Input of Lakes Draining into Long Pond North

Lake Net Input (m*/year)
Beaver Pond 2.398 x 10
Great Pond 1.034 x %0
Kidder and Mclntire Ponds 9.072 x°10
Round Pond 2.257 x 10

Whittier and Watson Ponds 6.208 ¥ 10

4. Flushing Rate (flushes/year)

Flushing Rate = [(kiLong Pond) + (et Input) + ... (Inet Input))] / (Volume of Lake)
Flushing Rate = (1.324 x 11(3.492 x 10)

The flushing rate of Long Pond North is 3.79 fleslper year.
5. Total Input (Q) to Long Pond North for Use in fhosphorus Budget

Q (Total) = (het Long Pond) + @e: INnputy) + ... (Inet INpuUty)
Q (Total) = 1.324 x Xxubic meters per year
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APPENDIX E. PHOSPHORUS MODEL EQUATION

W = (EgoArea) + (EGggoArea) + (EGr 0 Areay) + (EGr 0 Areay) + (EGa Areay) +
(Ecy 0 Areay) + (EGc 0 Areay) + (EGm 0 Areayn) + (EGi 0 Area) + (EGnt 0 Areayy) +
(Ecok 0 Aregy) + (EGr o Areay) + (EGroAreay) + (Eg o Area) + (EG o Area,) +
[(EcssD # capita years (1-SR)) + (EGs0 # capita yearss (1-SR))] + (Sdis0 Area) +
PSkp+ PShp + PSlyp

Ec, = export coefficient for atmospheric input (kggr/
Estimated Range = 0.11 - 0.21 Best Estimate = 0.16
Reckhow and Chapra (1983) derived an estimatedsgieric export coefficient range
of 0.15 - 0.6. This study uses a lower range arsdl éstimate based on a recent study of
Togus Pond, which is located in the same countyoag Pond North (MDEP & MACD
2005). Air particulate content is most likely lowrfLong Pond North because it is far
from any large city and has relatively little inthysor agriculture.

Ecyg = export coefficient for agricultural land (kg/kiey
Estimated Range =0.2-1.3 Best Estimate = 0.5
This coefficient is based on Reckhow and Chapstigly of Higgins Lake in Michigan
(1983). Like Higgins Lake, Long Pond North’'s agtamal land consists mostly of
pasture. The best estimate is adapted from theslgrak export coefficient from a past
report on China Lake (CEAT 2005).

Ec = export coefficient for coniferous forest (kghAm/
Estimated Range = 0.01 — 0.07 Best Estimate 4 0.0
Coniferous forests contribute less phosphorusaked than deciduous forests because
coniferous trees produce less leaf litter. Thenestied range and best estimate are similar
to those from a recent study of Togus Pond (MDEMACD 2005).

Ecyr = export coefficient for deciduous forest (kg/hgvy
Estimated Range = 0.02 — 0.09 Best Estimate = 0.06
This range is derived from a past study on TogosdP but is adapted to be slightly
higher than the coniferous forest coefficient ramgeause deciduous trees contribute
more phosphorus to a lake (MDEP & MACD 2005). Tlstkestimate is also higher than
that of the coniferous forest for this same reason.

Ecyc = export coefficient for golf course (kg/halyr)
Estimated Range = 0.3 — 1.00 Best Estimate = 0.50
For this study, the estimated range is adapteth fReckhow and Chapra’s (1983)
agricultural export coefficient range of 0.2 - 1.3Me lower end is greater than that of
Reckhow and Chapra’s because golf courses tend kargpe and heavily fertilized. There
is virtually no canopy to slow rain before groungpact, resulting in higher erosion rates.
A similar range of 0.4 - 1.00 is used in a pasborepn Great Pond for industrial and
municipal land, which mainly took into account thgolf course’s phosphorus
contribution (CEAT 1999).

Ecy = export coefficient for wetlands (kg/halyr)
Estimated Range = 0.02 — 0.05 Best Estimate £ 0.0
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These low values are based upon a past study gusT®ond, which yielded a range of 0
- 0.05 (MDEP & MACD 2005). Wetlands act as a siok phosphorus, especially during
the summer growing season, and therefore contrimrgelittle phosphorus to the lake.

Ec. = export coefficient for cleared land (kg/ha/yr)
Estimated Range = 0.10 — 1.00 Best Estimate = 0.40
A past Long Pond North report gives cleared laneffaoents of 0.10 - 1.00 because at
the time, there were no active farms within the essgtted (CEAT 1995). The best
estimate for this study is on the higher end bez#us horse farm reopened. Cleared land
has higher rates of erosion and phosphorus ruhaff torested lands.

Ec.m = export coefficient for commercial land (kg/hg/yr
Estimated Range = 0.40 — 1.00 Best Estimate = 0.40
The main component of Long Pond North’'s commerltaall is the town of Belgrade
Lakes, which sits between Long Pond and Great Poimel export coefficients are similar
to those from a past Great Pond study (CEAT 1988, a higher best estimate since the
town sits near the mouth of one of Long Pond Narthain water inputs.

Ec.r = export coefficient for camp roads (kg/ha/yr)

Estimated Range = 0.45 — 6.00 Best Estimate & 2.5
Ecsr = export coefficient for state roads (kg/ha/yr)
Estimated Range = 0.25 - 4.00 Best Estimate & 1.0

These coefficients are adapted from a past studyfagus Pond (MDEP & MACD
2005). Camp roads have a higher best estimate bethey are closer to the lake, mostly
unpaved, and in poorer condition than the impejoell-maintained state roads. Many
Long Pond North camp roads are lacking proper dggrand crownage (see Watershed
Development Patterns: Roads).

Ecn = export coefficient for mixed forest (kg/hal/yr)
Estimated Range = 0.02 — 0.08 Best Estimate = 0.05
Reckhow and Chapra report a general forest exguetficient of 0.02 - 0.45 in their
study of Lake Higgins (1983). This study uses adowpper limit and best estimate
derived from a past Togus Pond study (MDEP & MAQID2). Being comprised of both
deciduous and coniferous trees, mixed forests iboér an intermediate amount of
phosphorus to the lake.

Ecs = export coefficient for shoreline development/fkayr)
Estimated Range = 0.50 — 1.3 Best Estimate = 2.00
Reckhow and Chapra assigned Higgins Lake a coéffeage of 0.35 - 2.7 (1983). Like
Higgins Lake, Long Pond North is mostly a resiogiecreational lake. The bottom
limit for this study is higher than the 1983 Higgihake study to take increased
development into account. A past study on Long Peacth reports an estimated range
of 0.80 - 3.00 (CEAT 1995). The coefficient rangel dest estimate for this study are
smaller than the 1995 range because although tiasréeen more development, many of
the new houses are built to code with proper septitbuffer requirements.

Ec, = export coefficient for non-shoreline developmga/ha/yr)
Estimated Range = 0.35 - 1.00 Best Estimate = 0.35
Non-shoreline homes are farther away from the &k contribute less phosphorus than
shoreline homes. Their coefficient range is theefouch less. The export coefficient is
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derived from a past study on Great Pond becausis sfmilarity to Long Pond North
(CEAT 1999).

Eci = export coefficient for regenerating land (kgja/
Estimated Range = 0.2 -0.8 Best Estimate = 0.35
Regenerating land is defined as land that wasede®ut is currently undergoing early to
mid-successional stages of growth. The estimatederavas based on the reverting land
coefficient from a study of Threemile Pond becaofkthe lack of a full canopy (CEAT
2004). The best estimate was chosen to fall betwesrof forested and cleared land.

Ec = export coefficient for park (kg/ha/yr)

Estimated Range = 0.20 — 0.80 Best Estimate = 0.30

Parkland is defined as open, grassy areas usedyniaii recreation. The best estimate is
less than that of the golf course because of tble ¢d fertilizer, and less than that of
cleared land because parklands tend to be managkdantain very few trees. The
estimated range is similar to the export coeffitiem reverting land from a past China
Lake report because reverting land characteriatiesimilar to those of parkland (mostly
grasses and shrubs with less than 50 percent caowgy) (CEAT 2005).

Ecss = export coefficient for shoreline septic tankteyss (kg/ha/yr)
Estimated Range = 0.40 — 1.20 Best Estimate = 0.50
A study of Great Pond reported a conservative foexfit range of 0.5 - 1.30 because
many areas around the lake have soils with pooticsspitability (CEAT 1999). The
range for this study has been lowered because wifaihyg septic systems around the lake
have been brought up to date due to new constructioconversion from seasonal to
year-round residency. Also, the soil around theeddlore is mostly suitable for septic
systems (see Watershed Development Patterns: Raald8urvey: Septic Suitability
Model). The best estimate is also on the lowerfenthese same reasons.

Ec.s = export coefficient for non-shoreline septic taystems (kg/ha/yr)
Estimated Range = 0.30 — 0.90 Best Estimate = 0.40
Non-shoreline septic tank systems should havesseteeffect on phosphorus runoff
because of their distance from the shore. Thisgdadgased on a past study of nearby
Great Pond (CEAT 1999).

SRy = soil retention coefficient for shoreline devetognt

Estimated Range = 0.65 - 0.35 Best Estimate 5 0.4
SR, = soil retention coefficient for non-shoreline é@pment
Estimated Range = 0.90 — 0.75 Best Estimate & 0.8

Soil retention is a measurement of how well thd san retain nutrients such as
phosphorus. This coefficient ranges from 0 to hwiteater values representing a greater
capacity to hold phosphorus. Soils with largeripkes tend to retain less and have higher
coefficients than those with smaller particles. b around the shore consists mostly of
Berkshire stony, which has a moderately coarsaitexand drains well. This increases
the likelihood of septic leakage percolating irtie soil and traveling towards this lake. A
lower coefficient range similar to Togus Pond isdifecause its soil is also of moderate
permeability and excessively drained (CEAT 200%)e Foil retention farther away from
the shoreline affects phosphorus runoff less, sigher coefficient range and estimate
are granted to non-shoreline development.
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PSkp = point-source input from Great Pond (kg/yr)
Best Estimate = 898.72
Great Pond flows directly into Long Pond North \dadam on the Long Pond North
eastern shore. CEAT calculated from summer 2006surements of Great Pond that
mean (x SE) epicore total phosphorus is approxim&é& ppb + 1.3. Using the amount
of water entering Long Pond North from this lakeg total mass input from this point
source was calculated to be 898.72 kg/yr.

PSkp = point-source input from Beaver Pond (kg/yr)
Best Estimate = 27.6

Mclintire Pond empties into Kidder Pond, which flowm$éo Round Pond, which empties
into Beaver Pond and eventually flows into Long @®orth via Beaver Brook in the
northwest. The surface total phosphorus conceatraif Beaver Pond was 10.0 ppb in
2004 (PEARL 2006), whereas Beaver Brook was meddoyeCEAT to have a surface
total phosphorus concentration of 13.0 ppb in 20B6r this point-source input
calculation, an average of the two values (11.5 py@s used. The total mass input (27.6
kg/yr) was calculated using the amount of wateeemg Long Pond North from Beaver
Pond.

PSlyp, = point-source input form Whittier Pond (kg/yr)
Best Estimate = 117.8
Watson Pond empties into Whittier Pond, which #omto Long Pond North via a
tributary in the northern-most region of the lakbe epicore total phosphorus of Whittier
Pond in 2004 was 19 ppb (PEARL 2006). Using thewarhof water entering Long Pond
north from Whittier Pond, the total mass input frins point source was calculated to be
117.8 kglyr.

Areas of Land-Use Components:

Area Symbol Area Term Area (ha)

As Area of Long Pond North 595.00
Area Area of mature forest 746.10
Areag Area of coniferous forest 482.52
Areay Area of deciduous forest 410.94
Areay Area of wetlands 35.13
Area Area of cleared land 17.40
Area Area of regenerating land 61.83
Areanm Area of commercial land 3.50
Aregy Area of park land 0.24
Areay. Area of golf course 5.31
Area;, Area of camp roads 33.00
Area Area of state roads 18.00
Area Area of shoreline residential land 52.81
Area, Area of non-shoreline residential land  85.80
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APPENDIX F. PREDICTIONS FOR ANNUAL MASS RATE OF
PHOSPHORUS INFLOW

The phosphorus loading model used by CEAT in thislys presents the annual total
phosphorus input as a loading per unit lake suriiadey/ha. This was estimated by dividing the

total phosphorus inflow (W) by the surface aredafig Pond North (4 (Reckhow and Chapra
1983):

L=W/A
L = areal phosphorus loading (kg/halyr)
wW = annual mass rate of phosphorus inflow (kg/yr)
As = surface area of the lake3{m

Atmospheric water loading was calculated by diwidihe total inflow water volume by the
surface area of the lake Reckhow and Chapra 1983):

gs = Qotall As

Os = areal water loading (m/yr)
Qo = total inflow water volume (ftyr)

Low, best, and high estimates of total phosphoameentration were then calculated by dividing
the total atmospheric phosphorus loading by theamation of phosphorus settling velocity in
the lake (Reckhow and Chapra 1983):

P=L/(11.6 +1.29

P = total phosphorus concentration (ppb)

Constants for low, best, and high estimates forg.Band:

As  =5159746.5m
Qo = 132387058.4 M
Os = 25.66 m/yr
Low Estimate: Without Sediment Release With Sediment Release
wW = 1303.31 kglyr 1354.91 kglyr
L = 0.25 kg/halyr 0.26 kg/halyr
P = 5.96 ppb 6.19 ppb
Best Estimate:
w = 1601.78 kglyr 1911.37 kglyr
L = 0.31 kg/halyr 0.37 kg/halyr
P = 7.32 ppb 8.74 ppb
High Estimate:
wW = 2259.70 kglyr 2793.52 kglyr
L = 0.44 kg/halyr 0.54 kg/halyr
P = 10.33 ppb 12.69 ppb
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APPENDIX G. ROAD INDEX FIGURES AND SURVEY FORMS
ROAD SURVEY DATA SHEET 2006

DATE: SURVEYORS: ROAD NAME:

ROAD

TYPE: state road
GPS at start of road: camp road
GPS at end of road: other:

ROAD LENGTH (MILES):

AVERAGE WIDTH (FEET, include shoulders):

HOUSE COUNT (tally # of houses per road) Year-RoMod Shore #: Shoreline:

Seasonal Not Shore #: Shoreline:

NOTE COMMERCIAL LAND USE, GPS (gas stations, store.):

TALLY # INACCESSABLE LAKEFRONT DRIVEWAYS:

SLOPE: Draw road profile, label with significant0-5%, 6-10%, 11-15%, 16-20%, >20%
slope range describe any discrepancies

DESCRIBE CROWN:

measurment: 0-2 in 2-4in 4-6in 6-8 in

DESCRIBE DITCH CONDITION:
shape:
vegetation, stone-lined, mixed dirt/gravel, dirt:

clear of debris?

DESCRIBE ROAD SURFACE CONDITION:
surface material (gravel, gravel/sand, dirt, sdag/clay, pavement):
age of road (new or old)

road use (year round or seasonal):

BASIC SUMMARY:

OVERALL CONDITION good acceptable fair poor
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APPENDIX G. (continued)

Road Survey Data Sheet for Problem areas

Please address these issues for the following gmohreas:
Crown- height, edge (berms or ridges preventinter@a
Ditch- depth and width, vegetation, sedimentspsha
Diversion- needed? where does water
runoff go?
Culvert- wear (erosion/crushed), diameter, inside,
covering material

Problem #

GPS reading

Location on road (miles)

Problem area crown ditch diversion culvert other

Summary (address issues above, what needs to kg don
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APPENDIX H. PERSONAL COMMUNICATIONS

Bacon, Earl
Bouchard, Roy
Firmage, David
Fuller, Gary
Keschl, Dennis

Najpauer, William

Long Pond North resident

Maine Department of Environmental Protection
Biology Department, Colby College

Code Enforcement Officer, Belgrade MunicipaliCef
Town Manager, Belgrade Municipal Office

Code Enforcement Officer, Rome Municipal Office
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APPENDI X |. BUFFER STRIP SURVEY

Group Members Date:
Reference Number:
GPS Coordinates:
% Shoreline w/Buffer 0 1-25 26-50 51-75 Over 75

0 1 2 3 4
Buffer Depth from| O 1-10 11-33 34-65 Over 65
Shore (ft) 0 1 2 3 4
Slope Rating Steep '\S"t‘;‘éf)rate'y small Incline| Flat

1 2 3 4

Buffer Composition | 100% 75% 50% 25% 0%
Trees 4 3 2 1 0
Shrubs/Herbaceous 10 8 6 4 0
Total
Building Type Year Round Residencs Seasonal Res@en Commercial
o e (ft)s’hore"”e 0-60 60-120 | 120-180 | Over 180
Noticeable  Outdoof
Septic ves No
Rip Rap Exists Needed

Colby College: Long Pond North Report

167



APPENDIX J. RESIDENTIAL SURVEY FORM

OVERALL ROAD SURVEY DATA SHEET 2006

ROAD
DATE: SURVEYORS: NAME:

ROAD TYPE: state road
GPS at start of road: camp road
GPS at end of road: other:
ROAD LENGTH (MILES):
AVERAGE WIDTH (FEET, include shoulders):
HOUSE COUNT (tally # of houses per road) Year-Robiod Shore #: Shoreline:

Seasonal Not Shore #: Shoreline:

NOTE COMMERCIAL LAND USE, GPS (gas stations, storets.):

TALLY # INACCESSABLE LAKEFRONT DRIVEWAYS:

SLOPE: Draw road profile, label with significantopk
range

0-5%, 6-10%,
>20%

11-15%, 16-209

describe any discrepancies

DESCRIBE CROWN:

measurment: 0-2 in 2-4in 4-6in 6-8 in
DESCRIBE DITCH CONDITION:
shape:

vegetation, stone-lined, mixed dirt/gravel, dirt:
clear of debris?

DESCRIBE ROAD SURFACE CONDITION:

surface material (gravel, gravel/sand, dirt, sdag/clay, pavement):

age of road (new or old)
road use (year round or seasonal):

BASIC SUMMARY:

OVERALL CONDITION good acceptable

fair

poor
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Road Survey Data Sheet for Problem areas
Please address these issues for the following @mohreas:
Crown- height, edge (berms or ridges preventinggr?a

Ditch- depth and width, vegetation, sedimentspsha
Diversion- needed? where does water runoff

go?
Culvert- wear (erosion/crushed), diameter, insid®yvering
material
Problem #
GPS reading
Location on road (miles)
Problem area crown ditch diversion culvert other
Summary (address issues above, what needs to kg don
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