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Figure 3. Temperature (top) and dissolved oxygen (bottom) isopleth charts for Site 1 (left) and Site 2 (right) on Lake Wononscopomuc in 2021. The 
black dashed lines represent the approximate location of the upper and lower metalimnetic boundaries; the solid black line represents the 
approximate location of the thermocline. 
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Total Nitrogen 

Total Kjeldahl nitrogen (TKN) is a measure of the reduced forms of nitrogen (including 
ammonia) and proteins in the water column. Since TKN accounts for biologically de- 
rived nitrogen-rich proteins in the water column, it is useful in assessing the productiv- 
ity of the lentic system. Nitrate and nitrite are often below detectable levels in natural 
systems because they are quickly cycled by bacteria and aquatic plants. Total nitro- 
gen is the sum of TKN, nitrate, and nitrite; since the latter two are often below detecta- 
ble limits, TKN levels are often similar or equal to total nitrogen (TN) levels. 

Nitrogen constituents were analyzed in samples collected at one meter below the sur- 
face and approximately 0.5m from the bottom during each sampling event. Due to a 
change in laboratory analyst in October, a higher minimum detection limit was used 
for TKN. The detection limit was higher than the concentrations found in the samples, 
and sample concentrations were reported as <0.5mg/L. Those October 21st data are 
being excluded from our assessment of total nitrogen below. 

Epilimnetic total nitrogen levels were low to moderate with season averages of 319 and 
307µg/L at Sites 1 and 2, respectively. Ammonia was not detected in epilimnetic sam- 
ples collected at either site. A small concentration of nitrite was detected at Site 1 on 
June 16th and a small concentration of nitrate at Site 2 on August 26th (Fig. 6). The high- 
est total nitrogen concentrations at both sites occurred on September 20th. 

Average total nitrogen concentrations in the hypolimnion were significantly higher 
than epilimnetic averages (p<0.05). Most of the hypolimnetic total nitrogen after May 
18th was in the form of ammonia (Fig. 6). A small amount of hypolimnetic nitrite was 
also detected at Site 1 on June 16th. Hypolimnetic total nitrogen concentrations, partic- 
ularly the ammonia faction, increased over the course of the season concurrent with 
the length of time anoxic conditions persisted in the hypolimnion. 

Trophic data and other chemical data discussed below are compiled in a tabular for- 
mat in Appendix B. 

 
 
Algal Community Dynamics 

Algae have been used in water quality assessments for many years, for multiple rea- 
sons, and in a variety of ways. Algae are essential to the aquatic food web, particularly 
in the open water environment. They are responsive to changes in water quality and 
chemistry; increasing nutrient levels often result in greater algae cell concentrations 
and community composition shifts where populations of cyanobacteria become domi- 
nant. The quantity of cells, algal biomass, and composition of the community can all 
be used as diagnostic tools to assess water quality. 

In recent years, there has been much attention focused on the cyanobacteria (aka Cy- 
anophyta or blue-green algae). As noted, their dominance in the water column and for- 
mation of blooms is a feature of eutrophication. More recently, the toxigenic nature of 
some taxa of cyanobacteria has prompted state government environmental agencies 
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Table 4. Comparisons of the Lake Wononscopum averages for selected water quality variables from the early 1990s, 2019, and 2021 to 
corresponding averages from lakes in the Connecticut Marble Valley geological region and from a statewide survey of 60 lakes (Canavan and 
Siver 1995) conducted in the early 1990s. All measures with the exception of Secchi transparency were from samples collected at 1 meter 
depth. Abbreviations: Wononsco. = Wononscopomuc, Nitro. = nitrogen, Phos. = phosphorus, Chloro-a = chlorophyll-a, Sp. Cond. = specific 
conductance. 

 

 
Parameter 

 
Units 

Wononscopomuc Marble Valley Lakes 60 CT Lake Set  

1990s 2019 2021 Min Max Mean Min Max Mean 

Total Nitro. µg/L 334 249 313 334 547 449 119 3831 439 

Total Phos. µg/L 21 10.8 13.4 21 42 31 9 334 33 

Chloro-a µg/L 1.2 NA NA 1.2 7.1 4.3 0.2 71.6 6.5 

Secchi Disk meters 4.9 4.87 4.91 2.0 4.9 3.3 0.9 7.6 3.3 

pH pH units 8.5 8.8 9.0 7.8 8.3 8.2 4.6 8.8 7.1 

Sp. Cond. µS/cm 274 323 347 180 317 258 24 317 102 

Alkalinity mg/L 121 127 130 54.5 120.5 90 0 120.5 14.5 

Chloride mg/L 9.2 NA NA 3.2 42.2 21.3 0.7 42.2 10.3 

Calcium mg/L 25.2 NA NA 16.6 28.8 22.8 1.2 28.8 7.6 

Magnesium mg/L 15.4 NA NA 5.9 15.2 9.8 0.2 15.2 2.5 

Sodium mg/L 6.7 NA NA 2.5 24.6 13.1 1.4 24.6 6.9 

Potassium mg/L 1.6 NA NA 1.2 2.7 1.9 0.4 2.7 1.2 
 



 

Recommendations 

Recommendation 1. Continue Water Quality Monitoring 

The water quality monitoring program is an essential component to successful lake 
management because it provides a basis of assessing change in the system, both 
positive and negative change. Those changes can be natural, i.e., the natural lake ag- 
ing process, due to perturbations in the watershed, or can be related to successful 
management initiatives in the lake or watershed. 

There are several variables we recommended adding to the program. First, chlorophyll- 
a in samples collected near the surface is recommended. This variable is a direct as- 
sessment of algal biovolume and will provide additional insight into the trophic dy- 
namics, including coprecipitation of phosphorus, at the lake. 

Base cations (sodium, potassium, calcium, and magnesium) and chloride in the epilim- 
nion should also be considered for addition to the monitoring program to develop an 
understanding of the increasing specific conductance levels. These variables would 
not have to be measured monthly during a monitoring year, but they should be meas- 
ured on some regular interval. 

AER can intercede with the commercial laboratory to negotiate a favorable pricing for 
the additional laboratory charges incurred through these proposed modifications. 

Recommendation 2. Develop a strategy to better understand the impacts of internal 
loading of phosphorus. 

Total phosphorus levels in samples collected from the bottom of the water column, af- 
ter a protracted period of anoxia at those strata, were one to two orders of magnitude 
greater than corresponding levels in samples collected near the surface. The anoxic 
conditions increased upward as the season progresses reaching the lower metalim- 
netic boundary by October. Influences of phosphorus enrichment from the bottom at 
mid-range depths where concentrated layers of cyanobacteria are observed are not 
well understood. 

We proposed developing a cost-effective approach to assessing influences on mid- 
range depths by internal loading of phosphorus from the sediments. 

Recommendation 3. We recommend a publication by the Cary Institute entitled Road 
Salt: The Problem, The Solution, and How to Get There. 

As noted, specific conductance has greatly increased since the early 1990s. As has 
been documented at other waterbodies much of this is due to increased use of winter 
deicing salts on roads. In the recommended publication, the authors provide insights 
into the road salt issue, including impacts to lakes, and provide management recom- 
mendations, e.g., 

• Anti-icing 
• Pre-wetting 
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! R*! +'+c! C')! U'b! ('+! bc)'R! R+H! U'cR!
! R)! +'+H! C'(+! ('R! ('*+! bUH'U! RHb'+! U'U(!
! bC! +'+R! C'(! C'*! R'()! b*+'U! RH('(! U'U)!
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! C'+! RR'bU! )'H)! ((('+! R'HU! bcH'(! U)'(! *'*)!
! (! RR'bU! )'+! ((('c! ('H+! bcH! *+'+! *'**!
! R! RR'R*! )'+R! ((('U! R'(! bcH! **'R! *'**!
! b! ()')b! (C'c! ((*'*! R'(! bcb')! (C('H! *'**!
! H! (*'HU! (C'U! ((c'H! ('+(! bcb'b! (Cb'(! *'*)!
! +! (U'*+! (C'cc! ((H'+! ('c)! bcb'b! (CH'*! *'U)!
! c! (+')c! (('+R! (()! ('U*! bcR'*! (C)! *'UR!
! U! (b'CH! (R'+b! (R('+! ('c*! bcC'c! ((C'H! *'UH!
! *! (C'cR! (R'Uc! ((U! R'R! bcC'U! (((! *'cU!
! )! )'U! (R'cH! ((b'H! R'bH! bcC'*! ((('c! *')b!
! (C! *'U)! (R'(+! (Cc'U! R'(b! bc('H! (((')! *'*H!
! ((! U'U(! (C'+c! )C'b! c'R+! bcR'R! (C)'H! *'c(!
! (R! U'b(! *'*R! UH'U! (*'+*! bcb'R! ((('H! *'b*!
! (b! c')(! H'((! bH'H! (('bH! bc+'b! (C)')! *'C*!
! (H! c'UR! C'+*! H'*! H'bH! bcU'U! (CR'*! U')b!
! (+! c'c! C'Rb! (')! b'c)! bUC'+! *H'H! *')c!
! (c! c'+b! C'(+! ('R! R'*H! bUR'*! Uc')! )'(+!
! (U! c'HR! C'(! C'*! b'b*! b*b'H! +)'c! )'Hb!
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! C'+! R+'(c! )'C*! ((R'H! ('+*! bH+! ())')! *'UU!
! (! R+'(c! )'R*! ((H')! ('H)! bH+! RCC'*! *'*!
! R! R+'(+! )'b(! ((+'b! R'CR! bH+! RCR'R! *'U*!
! b! R+'Cb! )'bH! ((+'+! C'*(! bH+'(! RCR'U! *'U*!
! H! RH'+H! )'RU! ((b'+! ('c)! bH*'U! RCc'(! *'UR!
! +! RR'H! )'Rb! (C*'+! R'bb! bH)'c! R(C')! *'cb!
! c! ()'(b! (C'b(! ((b'U! R'HR! bc('R! R(+'(! *'cb!
! U! (+'(R! (R'CU! (RR'H! R'H*! bc('b! RRC'H! *'cH!
! *! (R'++! (R'+*! (RC'c! R'U(! bcR'c! RRb'H! *'cH!
! )! (C'+*! (('HU! (C+! R'+*! bcR'R! Rbb! *'Hb!
! (C! )'RR! (C'CH! *)'(! b'UH! bcR')! RH('U! *'RR!
! ((! *'H*! )')c! *c'*! b'Ub! bcR'c! RHb'b! *'RR!
! (R! U'+)! )'Hc! *C'c! (('++! bcb'R! RHU'b! *'(b!
! (b! U'()! *'HH! U('R! (C'*b! bcH'(! R+('(! *'Cb!
! (H! c'U+! +'CR! H(')! c'Rc! bcH'+! R+*'H! U'*b!
! (+! c'H+! H'*R! b)')! H'Cc! bcH'b! R+)'c! U'*!
! (c! c'Rb! H'UR! b*')! R'R! bcb')! RcC'R! U'*!
! (U! c'C)! H'UH! b*')! ('+R! bcH! Rc(! U'U)!
! (*! c'CR! H'bb! b+'+! ('*(! bcH'H! RcR'H! U'UU!
! ()! +')+! H'Rc! bH'*! ('(R! bcH'R! RcR'U! U'Uc!
! RC! +')! H'(H! bb'*! ('+b! bcH'b! Rcb'R! U'c)!
! R(! +'Ub! b'cR! R)'H! ('RH! bcH'+! RcR'R! U'c+!
! RR! +'UR! R'U*! RR'c! C')b! bc+'U! R+)'*! U'+)!
! Rb! +'c*! ('Ub! (H! ('CH! bcc! R+)'*! U'+c!
! RH! +'cH! C'cb! +'(! ('+b! bcU')! R+)'+! U'+R!
! R+! +'cb! C'RH! (')! ('R! bU('c! R+)'c! U'+H!
! Rc! +'cb! C'(+! ('R! ('RH! bUb'U! R+)'H! U'+*!
! RU! +'cR! C'(b! (! C')+! bUc'+! R+)'c! U'c*!
! R*! +'+)! C'C)! C'U! (! b*c'H! R+U! *'H+!
! R)! +'+*! C'C+! C'H! ('HH! b)(')! RbU'*! )'R+!
! bC! +'+U! C'C+! C'H! ('R*! b)c'*! RR+'H! )'bH!
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! C'+! R+'b+! )'R*! ((+'b! R'b*! bHH'R! UR'R! )'R*!
! (! R+'R)! )'+(! ((*'(! (')b! bHH'R! *C'c! )'R(!
! R! R+'Rb! )'+b! ((*'R! R'Cb! bHH'b! (CC! *'*c!
! b! R+'(*! )'H)! ((U'c! R'(U! bHH'R! (CR'c! )'Rc!
! H! Rb'U*! )'Rc! ((('*! R'R! b+R'b! ((C'+! )'(*!
! +! RR'R(! )'b(! (C)'(! R'c! b+R'U! ((H'*! )'(b!
! c! (*'*c! (C'H)! ((+'(! R'U! bc(')! ((*'(! )'R(!
! U! (c'()! ((')+! (RH'(! R'c(! bc(')! (RC'*! )'Rc!
! *! (R'*(! (R'HH! (RC! R'Uc! bc('*! (RC'H! )'b!
! )! (C'UH! (('R+! (Cb'+! b'(! bcR'c! (RU'(! )'Rc!
! (C! )'HH! (C'HR! )R')! H'H(! bcb'(! (b('U! )'((!
! ((! *'+! )'(*! *C'(! c'*H! bcb')! (bc'*! )'R!
! (R! *'CH! c'bR! +H'+! H'(R! bcH'c! (Hc'b! )'C+!
! (b! U'c*! b'b(! R*'b! R'HR! bcc! (+)'b! *')!
! (H! U'(c! C'Rc! R'R! b'+! bUb'(! (bc'*! (C'R!
! (+! c')(! C'R! ('U! R'c*! bU)'+! (b('*! (C'++!
! (c! c'U)! C'(b! (! R'((! b*H'U! (C)'U! (('C(!
! (U! c'Ub! C'(! C'*! R'R(! b*c'H! )C'U! (('(b!
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! C'+! R+'+(! *'*)! ((C'*! C'+H! bbb'b! R(*'*! *'U(!
! (! R+'+(! *'*)! ((C'*! ('cR! bbb'H! R()')! *'Ub!
! R! R+'HU! *')(! (((! ('+H! bbb'b! RRC'*! *'Ub!
! b! R+'C)! *')*! ((('(! ('UH! bbR'H! RRC')! *'Uc!
! H! RH'U*! )'CH! ((('(! R'RR! bbb'b! RRR! *'UH!
! +! Rb'U)! *'b*! (C('(! R'(+! bHH'+! RR*')! *'+*!
! c! RC')b! *'Hc! )c'U! R'b(! bc(')! RbH'c! *'H*!
! U! (U'(U! *'U(! )R'b! R'+c! bcU')! Rb)'*! *'HR!
! *! (R'*)! )'U! )b'U! H'U*! bcH'H! RH*! *'b(!
! )! (('(b! )')U! )R'+! c'U)! bcb'*! RH)'*! *'R)!
! (C! )'UR! )')*! *)'c! U')(! bcH'*! R+('b! *'R*!
! ((! *'cH! +'U+! +C'b! R')*! bUC'b! RcH'c! U')c!
! (R! U'*(! +'+)! HU')! R'(c! bUC'H! Rcc! U')H!
! (b! U'(R! b'c+! bC'*! R'b*! bU('R! RU('H! U'U*!
! (H! c'c)! b'CR! R+'(! ('+*! bc*'c! RUH'b! U'U(!
! (+! c'Hc! R'c*! RR'R! ('+(! bcc'c! RUc! U'cc!
! (c! c'bb! R'H+! RC'R! ('bR! bc+'c! RUC'U! U'cb!
! (U! c'R(! R'C)! (U'R! ('HH! bc+'R! RC*'+! U'+*!
! (*! c'CU! ('U)! (H'c! ('Hb! bcH'U! ()*')! U'+c!
! ()! +')U! ('c*! (b'U! ('H! bcH'H! ()c'*! U'++!
! RC! +'**! ('c+! (b'+! C'))! bcH'b! ()+')! U'++!
! R(! +'*! ('cH! (b'H! ('b! bcH'c! ()+'b! U'+H!
! RR! +'U+! C'+c! H'+! ('H)! bc+'c! ()('*! U'+!
! Rb! +'Ub! C'bc! R')! ('CH! bc*'(! ()C'U! U'+!
! RH! +'c)! C'b! R'H! ('c)! bUH'R! (*U'(! U'+)!
! R+! +'cc! C'(*! ('H! ('Cb! b*('b! (RH'R! *'U)!
! Rc! +'c+! C'(+! ('R! ('Cb! b*c! )R! )'(*!
! RU! +'cR! C'(R! C')! ('()! b)+'R! cc'+! )'HH!
! R*! +'c(! C'(! C'*! ('H(! b))'+! H+'c! )'c!
! R)! +'c! C'C*! C'c! ('cR! HCU'b! ()'(! )'UH!
! bC! +'+)! C'Cc! C'+! ('H*! HRR'+! B)! )'*c!
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! C'+! R+'H! )'R! ((H'H! U')+! bbR'b! Hc! )'((!
! (! R+'H! )'()! ((H'b! +'*R! bbR'U! H*'H! )'((!
! R! R+'bc! )'()! ((H'R! +'cH! bbR'*! +R')! )'(!
! b! RH'))! )'R! ((b'c! H'c)! bbb! cb'(! )'C)!
! H! RH'U! *'**! (C)! b'UR! bbb'*! U+'+! )'Cc!
! +! RH'CR! *'bc! (C('b! b'Cb! bHR'b! )R! *'cc!
! c! RC'R(! *'b*! )H'+! R'*+! bcR'*! (C('U! *'H)!
! U! (c'bb! *'U)! )('+! R'*(! bcc'R! (CH')! *'))!
! *! (b'+R! )'b(! )('R! b'cc! bcH')! (Cb'(! *')H!
! )! (('(! )'c+! *)'+! U'U)! bcb'H! (CR'R! *'))!
! (C! )'cR! *'*+! U)'b! c'Rc! bc+'U! (C+'c! *'Uc!
! ((! *'*H! H'*+! HR'c! R')+! bUR'U! (C)'(! *'H!
! (R! *'RH! ('+)! (b'*! (')R! bUH'H! ((+'R! *'(b!
! (b! U'Uc! C'Hc! b')! H'(b! bU(')! ((U'H! *'C(!
! (H! U'b)! C'b(! R'c! H'CR! bU*'H! *U'b! *'*H!
! (+! U'Cc! C'R! ('c! R'c+! b*c'(! HR'*! )'bc!
! (c! c')R! C'(+! ('R! ('))! b)('b! (U'b! )'HH!
! (U! c'*c! C'(R! (! R'bR! b)H'b! ('H! )'HU!
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! C'+! RR'C+! )'Cb! (C+'H! BC'(R! bb+'+! R(*'(! *'*)!
! (! RR'Cc! *')U! (CH'U! R')c! bb+'H! R()'U! *'*H!
! R! RR'Cc! *')H! (CH'+! ('C*! bb+'H! RR(! *'*(!
! b! RR'Cc! *')H! (CH'H! ('*+! bb+'+! RR('*! *'U)!
! H! RR'Cc! *')b! (CH'b! R'C+! bb+'+! RRR'(! *'U*!
! +! RR'C+! *')R! (CH'R! b'CR! bb+'+! RRR'c! *'UU!
! c! RC')! U')R! )C'H! R'C*! bH('*! Rbb'c! *'+!
! U! (U'*H! U'**! *H'c! R')+! b+c'U! RHC'H! *'bU!
! *! (H'b+! *'U*! *U'c! R'UU! bc+'R! RHU')! *'RU!
! )! (R'b)! )'b)! *)'U! +'+)! bcc! RH)'*! *'R*!
! (C! (C'R! c'HR! +*'b! (H'+*! bc*'H! RcR'b! *'U!
! ((! *'U)! b'RR! R*'R! R'(+! bUR'c! Rc)'(! *'H+!
! (R! U'cb! R'R*! ()'H! R'Rc! bUH'U! RUR'b! *'bH!
! (b! U'(b! ('*+! (+'c! ('U*! bUR'c! RUH'R! *'R*!
! (H! c'U)! ('R+! (C'H! ('b)! bUC'H! (HU'R! *'(*!
! (+! c'+c! ('Rb! (C'R! ('b! bc*'c! (H+'c! *'(*!
! (c! c'H(! ('Rb! (C'R! ('HR! bcU'c! (HH'+! *'(U!
! (U! c'RH! ('C*! *')! ('CU! bcc! (HC'b! *'(+!
! (*! c'CR! C'*H! c'*! ('Rb! bc+'c! (b*'U! *'(b!
! ()! +')b! C'bH! R'U! ('(R! bcc'(! (b+'H! *'C)!
! RC! +'*b! C'Rb! (')! ('(*! bcc! (bH'c! *'C*!
! R(! +'UU! C'()! ('+! ('Rc! bc*')! (bH'H! *'CU!
! RR! +'UH! C'(b! (! C')! bUR'c! (R(! *'R)!
! Rb! +'UR! C'(! C'*! ('R! bU+'+! )b'H! *'cc!
! RH! +'U! C'CU! C'c! ('((! b*H'U! HR! )'R)!
! R+! +'c*! C'Cc! C'+! ('R(! b*U'*! (('+! )'c(!
! Rc! +'cU! C'C+! C'H! ('Rb! b)R! B(R'c! )'*!
! RU! +'cc! C'C+! C'H! ('HH! b)+')! BR+'c! )'**!
! R*! +'c+! C'C+! C'H! ('H! b))'+! BbH'b! )')R!
! R)! +'cH! C'CH! C'b! ('RU! HC('H! BHb'+! )')U!
! bC! +'cb! C'CH! C'b! ('Hc! HC+'H! B+R'R! (C'C(!
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! C'+! RR'Cc! )'(H! (Cc'*! b'bH! bb+'+! (R'H! )'**!
! (! RR'C+! )'((! (Cc'H! R'bU! bb+'H! (*'*! )'*+!
! R! RR'C+! )'(! (Cc'b! b'(H! bb+'+! RR'H! )'*c!
! b! RR'CH! )'C)! (Cc'(! b'Rc! bb+'+! RU'R! )'()!
! H! RR! )'Cb! (C+'b! b'((! bb+')! b+'c! *')b!
! +! R('*)! *'Uc! (CR! R'c(! bbc'U! H*! )')H!
! c! RC'cH! *'H+! )c! R'cb! bHb'b! +c'(! )'*+!
! U! (*'(+! U'*+! *H')! b'(H! b++'(! c)'c! )'UU!
! *! (b')+! *'*! *U! H'C+! bc+'*! cU'b! (C'Cc!
! )! (('Ub! *'cc! *('+! (c'(c! bcU'H! c+! (C'C*!
! (C! (C'(*! +'+b! +C'R! U'U*! bc)'+! c('U! )')(!
! ((! )'RH! R'++! RR'c! R'H+! bUb'(! cC'H! )'U*!
! (R! *'c)! C'b+! b! ('))! bU+'c! +U'R! )'Uc!
! (b! U'*(! C'R(! ('*! H'R+! b*C'b! +b'b! )')!
! (H! U'HR! C'(*! ('+! b'*b! b*U! ()')! (C'bc!
! (+! U'()! C'(+! ('R! R')b! b)R'U! B*'U! (C'Uc!
! (c! U'((! C'(b! ('(! R'*(! b)+! BRH'c! (C')H!
! (U! U! C'(! C'*! b'Cb! b)*'c! BHC'H! (('((!
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! C'+! (c'cb! )'cR! (CC'*! R'bR! bH('R! RHc')! )'(+!
! (! (c'cR! )'c! (CC'c! R'+(! bH('b! RHU'b! )'CH!
! R! (c'c(! )'c! (CC'+! R'*)! bH('R! RH*'+! *')!
! b! (c'+)! )'c! (CC'+! b'++! bH('R! RH*'*! *'*H!
! H! (c'+)! )'c! (CC'+! R'U*! bH('R! RH)'b! *'U*!
! +! (c'+U! )'c(! (CC'+! R'UR! bH('R! RH)'(! *'Uc!
! c! (c'Hc! )'c! (CC'R! R'))! bH('R! RH)'U! *'U(!
! U! (c'H(! )'Hb! )*'b! b')b! bH('*! R+C'b! *'c+!
! *! (c'(H! *'))! )b'R! b')! bH+'b! R+b'*! *'+b!
! )! (b'cH! U'R*! U('+! +'UH! bc+'H! RU('c! *'C+!
! (C! (C'cb! R'+U! Rb'+! R'(c! bU('U! R*+'+! U'c+!
! ((! )'H)! ('bb! (('*! ('+H! bUR'U! R**')! U'+b!
! (R! *'R! C'Uc! c'c! ('RR! bUb'H! R)('R! U'H+!
! (b! U'RU! C'RU! R'b! ('RH! bUR'b! R)b'H! U'b*!
! (H! c'*+! C'()! ('c! ('H)! bUC! R)H'b! U'b+!
! (+! c'cH! C'(! C'*! ('(c! bc)'R! R)+! U'b+!
! (c! c'b)! C'CU! C'c! ('C(! bcU'H! R)+'b! U'bc!
! (U! c'Rb! C'Cc! C'+! ('Rc! bcU'H! R)c! U'b+!
! (*! c'(R! C'C+! C'H! ('CH! bcU! R)c'(! U'bc!
! ()! c'C*! C'CH! C'H! ('CU! bc*'(! R*U')! U'HR!
! RC! +')*! C'CH! C'b! C')R! bc)'b! R*C'*! U'+R!
! R(! +'*c! C'CH! C'b! C'*(! bU(! Rcc'b! U'Ub!
! RR! +'*b! C'CH! C'b! ('bc! bUb'H! RRb'b! U')c!
! Rb! +'U)! C'CH! C'b! ('(c! bU*! (+R'c! *'+!
! RH! +'Uc! C'Cb! C'b! ('Cc! b*R')! (CR'*! )'C+!
! R+! +'UH! C'CH! C'b! ('C)! b*c'*! +b'+! )'H*!
! Rc! +'UR! C'Cb! C'b! ('b! b)('(! bC! )'cc!
! RU! +'U(! C'CH! C'b! ('H+! b)R'*! H! )'*!
! R*! +'U! C'CH! C'b! ('H! b)+'U! B*'*! )'*c!
! R)! +'c*! C'Cb! C'b! ('H*! HC('R! BR('(! )')(!
! bC! +'cU! C'Cb! C'b! ('b*! HCb'b! Bb(')! )')c!
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! C'+! (c'U+! )')b! (CH'b! b'bb! bHC')! ((! )'cR!
! (! (c'Uc! )'*U! (Cb'c! b'*U! bHC'*! (c'c! )'+U!
! R! (c'Ub! )'*U! (Cb'c! b'cH! bHC')! ()'U! )'+H!
! b! (c'U(! )'*c! (Cb'H! b')*! bHC')! RR'c! )'+(!
! H! (c'+c! )'UU! (CR'R! b'UR! bHC')! RU'H! )'Hc!
! +! (c'H)! )'c(! (CC'b! b'U)! bHC'*! bU'(! )'b*!
! c! (c'H+! )'++! ))'c! b'(R! bH('b! HC')! )'b+!
! U! (c'bb! )'H(! )U')! b'H! bHR'R! Hc! )'b!
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Site 2 

 
18-May-21 Depth (m) Alk (mg/L) NH4 (mg/L) TKN (mg/L) NO3 (mg/L) NO2 (mg/L) TP (µg/L) Secchi (m) 

 0.5 134 0 0.285 0 0 0.018 5.33 
 17 134 0 0.407 0 0 0.029  

16-Jun-21 Depth (m) Alk (mg/L) NH4 (mg/L) TKN (mg/L) NO3 (mg/L) NO2 (mg/L) TP (µg/L) Secchi (m) 
 0.5 146 0 0.284 0 0 0.026 5.50 
 17 148 0.243 0.685 0 0 0.137  

22-Jul-21 Depth (m) Alk (mg/L) NH4 (mg/L) TKN (mg/L) NO3 (mg/L) NO2 (mg/L) TP (µg/L) Secchi (m) 
 0.5 132 0 0.222 0 0 0.015 3.90 
 17 148 0.792 0.944 0 0 0.324  

26-Aug-21 Depth (m) Alk (mg/L) NH4 (mg/L) TKN (mg/L) NO3 (mg/L) NO2 (mg/L) TP (µg/L) Secchi (m) 
 0.5 116 0 0.266 0.05 0 0.008 4.21 
 17 152 1.368 1.533 0 0 1.3  

20-Sep-21 Depth (m) Alk (mg/L) NH4 (mg/L) TKN (mg/L) NO3 (mg/L) NO2 (mg/L) TP (µg/L) Secchi (m) 
 0.5 124 0 0.428 0 0 0 5.40 
 17 150 0.849 1.336 0 0 0.198  

21-Oct-21 Depth (m) Alk (mg/L) NH4 (mg/L) TKN (mg/L) NO3 (mg/L) NO2 (mg/L) TP (µg/L) Secchi (m) 
 0.5 130 0 0 0 0 0 4.60 
 17 160 1.6 1.5 0 0 0.39  
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Taxa Genus 18-May-21 16-Jun-21 22-Jul-21 26-Aug-21 20-Sep-21 21-Oct-21 

Chlorophyta (con’t) Staurastrum sp.      X 
 Tetraedron sp.   X X X  

 Treubaria sp.   X X   

Chrysophyta Dinobryon sp. X X X X X X 
 Epipyxis sp.  X     

 Kephyrion sp. X X     

 Mallomonas sp. X X X X X X 
 Spinifermonas sp.   X    

 Synura sp.  X    X 
 Uroglenopsis sp. X X X X X X 

Bacillariophyta Asterionella sp. X      

 Cyclotella sp. X X X X X X 
 Fragilaria sp. X X X  X X 
 Rhizosolenia sp. X X X X X X 
 Synedra sp. X X X X X X 
 Tabellaria sp. X X     

Pyrrophyta Ceratium sp. 
 X X X X X 

 Glenodinium sp. X X X X X X 
 Gymnodinium sp.     X X 
 Peridinium sp. X X X X X X 

Cryptophyta Cryptomonas ovata X X     

Euglenophyta Trachelomonas sp. X X X X X X 

Ochrophyta Stichogloea sp.    X   

 Total each month 21 23 24 27 26 21 



 

Algae Count Data 

May 18, 2021 – Site 1 
 

Taxa Genus / species Cells / 
mL % Taxa cells / 

mL Taxa % 

Cyanophyta Planktothrix sp. 1906 47.0 1906 47.0 
 Snowella sp. 0 0.0   
 Woronichinia sp. 0 0.0   

Chlorophyta Anikistrodesmus sp. 0 0.0 216 5.3 
 Lagerheimia sp. 9 0.2   
 Mougiotia sp. 19 0.5   
 Selenastrum sp. 188 4.6   

Chrysophyta Chrysosphaerella sp. 0 0.0 1755 43.3 
 Dinobryon sp. 1690 41.7   
 Kephyrion sp. 66 1.6   

Bacillariophyta Asterionella sp. 19 0.5 103 2.5 
 Cyclotella sp. 19 0.5   
 Fragilaria sp. 9 0.2   
 Rhizosolenia sp. 19 0.5   
 Synedra sp. 28 0.7   
 Tabellaria sp. 9 0.2   

Pyrrophyta Ceratium sp. 0 0.0 38 0.9 
 Peridinium sp. 38 0.9   

Cryptophyceae Cryptomonas sp. 0 0.0 0 0.0 
Euglenophyceae Euglena sp. 0 0.0 0 0.0 

 Trachelomonas sp. 0 0.0   
 Unknown 38 0.9 38 0.9 

Taxa identified      

13 Totals 4055 100 4055 100 
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!)#)?+&271&232/&4&56+%&2&
!

!"#"$ %&'()$*$)+&,-&)$ .&//)$*$
01$ 2$ !"#"$,&//)$*$

01$ !"#"$2$

!"#$%&'"(#) 5.(#$*C'72$'$,-./, ,) ,0,) 55) 50-)
! >'"*4('-.2)787,-./, 55) 50-) ! !

!'1%2%&'"(#) 5$*%*-&)'62-78-,-./, ,) ,0,) 5,,) 550,)
! <('6#&2""#,-./, 3) ,03) ! !

! <)842:*$*#,-./, 3) ,03) ! !

! 042$262-78-,-./, 34-) 360*) ! !

! 02"2$#-&)87,-./, *,) *0*) ! !

! 0.'$6="'-*87,-./, 3/) 50,) ! !

! D2&)#26)'$,-./, .) ,0.) ! !

!'2"7%&'"(#) <()=-'-.(#2)2""#, -./, ,) ,0,) 34) 30/)
! >*$'?)='$,-./, -) ,0-) ! !

! E.*.=+*-,-./, ,) ,0,) ! !

! @2.(=)*'$,-./, ,) ,0,) ! !

! ;#""'7'$#-,-./, *5) *04) ! !

! 0=$8)#,-./, ,) ,0,) ! !

! F)':"2$'.-*-,-./, -) ,0-) ! !

8#9:11#2:%&'"(#) 5-&2)*'$2""#,-./, ,) ,0,) .+/) 4.04)
! <=4"'&2""#,-./, .+5) 4.0*) ! !

! 0=$26)#,-./, .) ,0.) ! !

;"22%&'"(#) <2)#&*87,-./, ,) ,0,) 6) ,06)
! H"2$'6*$*87,-./, -) ,0-) ! !

! !2)*6*$*87,-./, 3) ,03) ! !

!2"&(%&'"9<#<) <)=.&'7'$#-,-./, 6) ,06) 6) ,06)
=>?1<$%&'"9<#<) E8:"2$#,-./, ,) ,0,) .) ,0.)
! D)#4(2"'7'$#-,-./, .) ,0.) ! !

G9'2%&'"(#) 0&*4(':"'2#,-./, ,) ,0,) ,) ,0,)
! F$%$'1$, 5/) .0,) 5/) .0,)
C#D#):E<$(:F:<E) ! ! ! ! !

*-) D'&#"-, +*,) *,,) +*,) *,,)



@/&)

5%B+%=C%>&231&232/&4&56+%&/&
!

!"#"$ %&'()$*$)+&,-&)$ .&//)$*$
01$ 2$ !"#"$,&//)$*$

01$ !"#"$2$

!"#$%&'"(#) 5.(#$*C'72$'$,-./, ,) ,0,) *,) 30/)
! <()''4'448-,-., +) 30.) ! !
! >'"*4('-.2)787,-./, *) ,03) ! !

!'1%2%&'"(#) 5$*%*-&)'62-78-,-./, ,) ,0,) 365) /+04)
! <('6#&2""#,-./, 3) ,04) ! !
! <'2"#-&)87,-./, .,) **03) ! !
! ;'8:*'&*#,-./, *) ,03) ! !
! G'4=-&*-,-./, /) 30,) ! !
! 042$262-78-,-./, */+) 4,0.) ! !
! 02"2$#-&)87,-./, 35) -0-) ! !
! 0.'$6="'-*87,-./, 3) ,04) ! !
! D2&)#26)'$,7*$*787, 3+) 60*) ! !

!'2"7%&'"(#) <()=-'-.(#2)2""#, -./, ,) ,0,) *,) 30+)
! >*$'?)='$,-./, *) ,03) ! !
! ;#""'7'$#-,-./, 4) *04) ! !
! F)':"2$'.-*-,-./, .) *03) ! !

8#9:11#2:%&'"(#) 5-&2)*'$2""#,-./, ,) ,0,) *,) 30+)
! <=4"'&2""#,-./, +) 30.) ! !
! 0=$26)#,-./, 3) ,04) ! !

;"22%&'"(#) <2)#&*87,-./, 3) ,04) 3*) 40+)
! H"2$'6*$*87,-./, *4) .03) ! !
! !2)*6*$*87,-./, .) *03) ! !

!2"&(%&'"9<#<) <)=.&'7'$#-,-./, ,) ,0,) ,) ,0,)
=>?1<$%&'"9<#<) E8:"2$#,-./, ,) ,0,) +) 30.)
! D)#4(2"'7'$#-,-./, +) 30.) ! !

G9'2%&'"(#) 0&*4(':"'2#,-./, ,) ,0,) ,) ,0,)
! F$%$'1$, *5) 50/) *5) 50/)
C#D#):E<$(:F:<E) ! ! ! ! !

*+) D'&#"-, 54-) *,,) 54-) *,,)



@2&)

5%B+%=C%>&231&232/&4&56+%&2&
!

!"#"$ %&'()$*$)+&,-&)$ .&//)$*$
01$ 2$ !"#"$,&//)$*$

01$ !"#"$2$

!"#$%&'"(#) 5.(#$*C'72$'$,-./, ,) ,0,) *,5*) 640-)
! <()''4'448-,-., */) *0.) ! !
! >'"*4('-.2)787,-./, 54) 30+) ! !
! !"#$%&'&()*+,-./, +/+) 6*05) ! !

!'1%2%&'"(#) 5$*%*-&)'62-78-,-./, ,) ,0,) **/) +0/)
! 042$262-78-,-./, /-) -05) ! !
! 02"2$#-&)87,-./, 3.) 30,) ! !
! D2&)#26)'$,7*$*787, */) *0.) ! !
! D)28?#)*#,-./, ,) ,0,) ! !

!'2"7%&'"(#) <()=-'-.(#2)2""#, -./, ,) ,0,) *5) *0*)
! ;#""'7'$#-,-./, .) ,0.) ! !
! F)':"2$'.-*-,-./, +) ,0/) ! !

8#9:11#2:%&'"(#) 5-&2)*'$2""#,-./, ,) ,0,) *5) *0*)
! <=4"'&2""#,-./, +) ,0/) ! !
! 0=$26)#,-./, .) ,0.) ! !

;"22%&'"(#) <2)#&*87,-./, -) ,04) *4) *05)
! H"2$'6*$*87,-./, -) ,04) ! !
! !2)*6*$*87,-./, 3) ,03) ! !

!2"&(%&'"9<#<) <)=.&'7'$#-,-./, ,) ,0,) ,) ,0,)
=>?1<$%&'"9<#<) E8:"2$#,-./, ,) ,0,) .) ,0.)
! D)#4(2"'7'$#-,-./, .) ,0.) ! !

G9'2%&'"(#) 0&*4(':"'2#,-./, ,) ,0,) ,) ,0,)
! F$%$'1$, **) ,0+) **) ,0+)
C#D#):E<$(:F:<E) ! ! ! ! !

*.) D'&#"-, *3,.) *,,) *3,.) *,,)



@8&)

DE+(C%>&2/1&232/&4&56+%&/&
!

!"#"$ %&'()$*$)+&,-&)$ .&//)$*$
01$ 2$ !"#"$,&//)$*$

01$ !"#"$2$

!"#$%&'"(#) 5.(#$*C'72$'$,-./, ,) ,0,) 3//3) +,0,)
! >'"*4('-.2)787,-./, 3*4) /0,) ! !

! !"#$%&'&()*+,-./, 344/) 650,) ! !

!'1%2%&'"(#) 5$*%*-&)'62-78-,-./, ,) ,0,) 33+) /0.)
! <"'-&2)*87,-./, 3) ,0*) ! !

! G'4=-&*-,-./, 4) ,03) ! !

! 042$262-78-,-./, 3,6) -06) ! !

! 02"2$#-&)87,-./, +) ,05) ! !

! D2&)#26)'$,7*$*787, 4) ,03) ! !

!'2"7%&'"(#) <()=-'-.(#2)2""#, -./, ,) ,0,) 53) *0*)
! >*$'?)='$,-./, +) ,05) ! !

! ;#""'7'$#-,-./, +) ,05) ! !

! 0=$8)#,-./, 4) ,03) ! !

! F)':"2$'.-*-,-./, +) ,05) ! !

8#9:11#2:%&'"(#) 5-&2)*'$2""#,-./, ,) ,0,) /) ,03)
! A)#:*"#)*#,-./, 3) ,0*) ! !

! 0=$26)#,-./, 4) ,03) ! !

;"22%&'"(#) <2)#&*87,-./, 3) ,0*) +) ,05)
! H"2$'6*$*87,-./, 3) ,0*) ! !

! H=7$'6*$*87,-./, ,) ,0,) ! !

! !2)*6*$*87,-./, 4) ,03) ! !

!2"&(%&'"9<#<) <)=.&'7'$#-,-./, /) ,03) /) ,03)
=>?1<$%&'"9<#<) E8:"2$#,-./, ,) ,0,) +) ,05)
! D)#4(2"'7'$#-,-./, +) ,05) ! !

G9'2%&'"(#) 0&*4(':"'2#,-./, ,) ,0,) ,) ,0,)
! F$%$'1$, *.) ,04) *.) ,04)
C#D#):E<$(:F:<E) ! ! ! ! !

*6) D'&#"-, 5,/+) *,,) 5,/+) *,,)



@9&)

DE+(C%>&2/1&232/&4&56+%&2&
!

!"#"$ %&'()$*$)+&,-&)$ .&//)$*$
01$ 2$ !"#"$,&//)$*$

01$ !"#"$2$

!"#$%&'"(#) 5.(#$*C'72$'$,-./, ,) ,0,) .3.*) +/0.)
! >'"*4('-.2)787,-./, */3) .0,) ! !
! !"#$%&'&()*+,-./, .,-+) +50.) ! !

!'1%2%&'"(#) 5$*%*-&)'62-78-,-./, ,) ,0,) /.) *0/)
! 042$262-78-,-./, 4/) *05) ! !
! 02"2$#-&)87,-./, 6) ,03) ! !

!'2"7%&'"(#) <()=-'-.(#2)2""#, -./, ,) ,0,) 34) ,0-)
! >*$'?)='$,-./, *3) ,05) ! !
! ;#""'7'$#-,-./, 6) ,03) ! !
! F)':"2$'.-*-,-./, .) ,0*) ! !

8#9:11#2:%&'"(#) 5-&2)*'$2""#,-./, ,) ,0,) .) ,0*)
! 0=$26)#,-./, .) ,0*) ! !

;"22%&'"(#) <2)#&*87,-./, ,) ,0,) *3) ,05)
! H"2$'6*$*87,-./, 6) ,03) ! !
! !2)*6*$*87,-./, .) ,0*) ! !

!2"&(%&'"9<#<) <)=.&'7'$#-,-./, ,) ,0,) ,) ,0,)
=>?1<$%&'"9<#<) E8:"2$#,-./, ,) ,0,) ,) ,0,)
! D)#4(2"'7'$#-,-./, ,) ,0,) ! !

G9'2%&'"(#) 0&*4(':"'2#,-./, ,) ,0,) ,) ,0,)
! F$%$'1$, ,) ,0,) ,) ,0,)
C#D#):E<$(:F:<E) ! ! ! ! !

**) D'&#"-, .54-) *,,) .54-) *,,)



@;&)

)
)
)
!

)
!

F%.G&!"H&I&$"H$"6*6+.J&!==&I&$==(*6$J&KD8&I&*6+>$+%J&KD2&I&*6+>6+%J&LFK&I&+(+$"&
FM%"N$O"&*6+>(#%*J&LP&I&+(+$"&BO(?BO(>)?Q&LO%&RQLS&$*N&RQTS&U(""(V6*#&$&W$>6$C"%&6*N6X&
E$+%?&VO%+O%>&+O%&N$+$&V$?&U>(=&+O%&+(B&(U&+O%&V$+%>&E(")=*&Y%B6"6=*6(*Z&(>&C(++(=&(U&
+O%&V$+%>&E(")=*&YO.B("6=*6(*Z1&>%?B%E+6W%".Q&
!
!
345/&$1"6&$7.508-'&9:$;(/<-+/&$1-'&"=$>&?=&))-5'$

!

! @)<-0"<&$ A<9B$@==5=$ <$C"/(&$ D=7EF<F:$ A-?'-G-,"',&$
HI$(<29<&(J) 30,.=K,5) -06/=K,,) 3+-0*+.) L)3<M*-) NNN)
&O0C) M*0-5=K,,) 6045=M,*) M*0+*5) ,0,-45) 0)
&O08) .0,5=M,*) 30,6=M,*) *0+5+) ,0,-*+) 0)
P1A0C) M30++=M,3) 30,*=M,3) M*0.64) ,0*.6) !

PQQ0C) M/0+6=M,*) 3045=M,*) M50*45) HBHHIJK$ NN)
RG50C) M*0/5=K,,) .0*.=K,,) M,0.*6) ,0-/66*) !

RG30C) M*06.=K,*) *0--=K,3) M,0**) ,0+*3//) !

CSR0C) 30,6=M,*) *0.3=M,*) *0.-*) ,0*4.45) !

C;0C) M*0+.=M,5) *0-5=M,3) M,0**+) ,0+,464) !

P1A08) M+04/=M,5) *0,4=M,3) M,0+*) ,05/,,4) !

PQQ08) M*0**=K,,) 50+5=M,*) M3065) HBHHLMM$ NN)
RG508) M50+5=K,,) *0.,=K,,) M306*+) HBHHLNK$ NN)
RG308) .034=K,*) *055=K,3) ,05*6) ,0/4343) !

CSR08) M504*=M,*) +064=M,3) M504-.) HBHHOMK$ NN)
C;08) 3035=M,5) *0,,=M,5) 3033-) HBHIIJK$ N)
T<99':) 30,3=M,*) 3055=M,*) ,06-+) ,05+*44) !

23) ,0-/54)
! ! ! !

U)
&)

/0*6+)
304+=M,-)

! ! ! !



@7&)

$
!

@+-/-0'&<-,$;(/<-+/&$1-'&"=$>&?=&))-5'$
!

!
HI$(<29<&(J)

@)<-0"<&$
3,3/0,6*-*)

A<9B$@==5=$
/0/,36+)

<$C"/(&$
3-50*46)

D=7EF<F:$
L)3<M*-)

A-?'-G-,"',&$
NNN)

&O0C) M,0/-.-/) ,0/+5.6) M,0+-.) ,05.*.46) !

P1A0C) M,0,*.6*) ,0,3.3.) M,0-**) ,04..+,.) !

PQQ0C) M,03+5./) ,03+,*/) M*0,**) ,05*6.,6) !

RG50C) M30+.4-4) .0+6/4/) M,04+*) ,044656) !

RG30C) .40.,5/*) 5.0..,3/) *05*6) ,0*+4.+-) !

CSR0C) M,056.++) ,0*,.45) M50-65) HBHHHPIM$ NNN)
C;0C) M,0,3.+4) ,0,*6/3) M*0555) ,0*+,636) !

T<99':) ,03553-) ,03/5./) ,0645) ,05++*/5) !

23) ,0.543)
! ! ! !

U) 4055.) ! ! ! !

&) ,0,,,*/5.) ! ! ! !

!
!
!

QR+5/-0'&<-,$;(/<-+/&$1-'&"=$>&?=&))-5'$
!

!
HI$(<29<&(J)

@)<-0"<&$
30,3=K,5)

A<9B$@==5=$
*0/.=K,,)

<$C"/(&$
**-30/5+)

D=7EF<F:$
L)3<M*-)

!
NNN)

&O08) /0/,=M,3) *0./=M,*) ,0434) ,0-,3-) !

P1A08) M.0*3=M,5) *0,4=M,3) M,05+5) ,0-+-*5) !

PQQ08) M+0..=M,*) 50,/=M,*) M50,/6) HBHHIPK$ NN)
RG508) M30*4=K,,) *0*5=K,,) M*06+5) ,0,-4-4) 0)
RG308) 30/3=K,*) 30*3=K,*) *036*) ,03,/4.) !

CSR08) M505.=M,*) -06*=M,3) M.0+,4) OBJH@SHK$ NNN)
C;08) 50*.=M,5) +0/+=M,.) 503,-) HBHHMJK$ NN)

23) ,0-*-)
! ! ! !

U)
&)

**0//)
40,4=M,6)

! ! ! !



@@&)

345/&$1"6&$TUVWT$
!

! XG$ A(0$AY$ ;&"'$AY$ Z$C"/(&$ D=7EZ:$ A-?'-G-,"',&$
&O0C) *) 30+6) 30+6) *064-6) ,0*65*53-) !

&O08) *) ,0.53) ,0.53) ,03-+) ,0-,/6*-*) !

P1A0C) *) ,0/+-) ,0/+-) ,0.+4/) ,0.6-65,*) !

PQQ0C) *) 560-.5) 560-.5) 3.0,/--) IBHI@SHK$ NNN)
RG50C) *) 6043+) 6043+) 405*5+) HBHMLMKOL$ N)
RG30C) *) 40-5/) 40-5/) 504**+) ,0,/,/) 0)
CSR0C) *) 45046-) 45046-) 55056--) MBJH@SHJ$ NNN)
C;0C) *) 40+,4) 40+,4) 50-/+) ,0,-.--3+) 0)
P1A08) *) *,0-/4) *,0-/4) -0-4,+) HBHOKHKLI$ N)
PQQ08) *) ,055.) ,055.) ,03,6.) ,0-4*5.3-) !

RG508) *) *30635) *30635) /0+6+5) HBHHLM[KP$ NN)
RG308) *) ,0,-.) ,0,-.) ,0,.) ,06.364//) !

CSR08) *) 3*0/3*) 3*0/3*) *504553) HBHHH[OKJ$ NNN)
C;08) *) +0/5*) +0/5*) -0,-3+) HBHO[PJLL$ N)
T<99':) *) *03*5) *03*5) ,0/446) ,05+*4.-4) !

!
@+-/-0'&<-,$TUVWT$

!

! XG$ ! A(0$AY$! ;&"'$AY$ Z$C"/(&$ D=7EZ:$ !

&O0C) ! *) ! 30+6) 30+6) *0,/55) ,05,-+*64)
P1A0C) ! *) ! ,0/*-) ,0/*-) ,034/+) ,0-*.-*55)
PQQ0C) ! *) ! 5+0*5*) 5+0*5*) *.0,+3+) HBHHHK[PO$ NNN)
RG50C) ! *) ! 60./4) 60./4) 50,433) ,0,66+3--) 0)
RG30C) ! *) ! 404+6) 404+6) 30,*-3) ,0*-5++46) !

CSR0C) ! *) ! 450-6+) 450-6+) *+055-5) LB[O@SHK$ NNN)
C;0C) ! *) ! 406/5) 406/5) 30**43) ,0*4.3/56) !

T<99':) ! *) ! 30,3) 30,3) ,0/3/4) ,05++*/3+) !
!
QR+5/-0'&<-,$TUVWT$

!

! XG$ ! A(0$AY$! ;&"'$AY$ Z$C"/(&$ D=7EZ:$ !

&O08) ! *) ! ,0634) ,0634) ,0.3,6) ,043,35+)
P1A08) ! *) ! 30-+-) 30-+-) *05/./) ,03./+.+)
PQQ08) ! *) ! *+0+*-) *+0+*-) *,0*4-/) HBHHMPL[$ NN)
RG508) ! *) ! .40--3) .40--3) 35036-*) MBHJ@SHK$ NNN)
RG308) ! *) ! 40*-5) 40*-5) 30-53+) ,0**3434) !

CSR08) ! *) ! -/0*.6) -/0*.6) 5.03.5) PBJN@SHP$ NNN)
C;08) ! *) ! 3,0*45) 3,0*45) *,03//.) HBHHMJNL$ NN)

&


