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EXECUTIVE SUMMARY

Florida’s freshwater springs and their associated spuing are important biological and
recreational resources. Benthic and attached algaglfpen) including flamentous
macroalgae are natural components of these and otleesylstems. However, excessive
growth of algae in springs, particularly large filamentfmuss, may be detrimental to
Florida’s spring systems by altering habitat, degrading@maaality and impacting
recreational use.

The objective of the work described in this report teasiore completely characterize
periphytic algae in the Wekiva River and Rock Springs Ranexamine relationships
between these communities and water quality, comparasg thystems to less impacted,
reference streams (Alexander Spring Creek, Juniper Creegilver Glen Springs).

The two main sampling components of the study and theriaglings of each is below:

1. Annual quantification of the distribution and coverafjmacroalgae in the
headsprings and spring-run streams of the Wekiva Rivek Bpiengs Run, Juniper
Creek, Alexander Spring Creek and Silver Glen Spring Run.

* Benthic/floating mats of filamentous algae were moshmmon in and around the
headsprings and in wide, shallow areas with low canopgrco

* The most extensive growths of filamentous algae wbhserved in the Wekiva
River, Juniper Springs, Alexander Springs and Silver Grmés.

» The largest mats observed werd_pgifigbya wollei, Dichotomos phon/Vaucheria
sp.,Hydrodictyon reticulatum andCompsopogon coer uleus.

2. Quarterly sampling of periphytic algal communities frdominant substrates and
water quality in selected segments from Wekiva RiveckR&prings Run, Juniper Creek,
Alexander Spring Creek and Silver Glen Spring Run.

» Diatoms had the highest species richness of all algalgron all substrates, at
all sites and on all sampling dates.

* Interms of cell density and relative abundance, diatmmdscyanobacteria were
dominant in almost all samples from all springs, withrmbacteria more
important in SAV samples.

» Diatoms were dominant or co-dominant in all sampldsiims of biovolume and
biovolume relative abundance.

* Few consistent patterns in relationships betweenrwgaiaity and biological
parameters were found. Changes in water quality paranagfecting light
availability and concentrations of various forms ifagen and phosphorus were
most often correlated with total cell number, toial/blume, periphyton ché
and periphyton AFDW.



INTRODUCTION/BACKGROUND

Florida’s freshwater springs and their associated spuing are important biological and
recreational resources (Fisher 1994, Stevenson et al. B¥rthic and attached algae
(periphyton) including filamentous macroalgae are natunaponents of these and other
lotic systems, playing important roles in autochthorasluction (Odum 1957, Vannote
et al. 1980), chemical modulation (Lock et al. 1984) and naitcigiing (Mulholland
1996), stabilization of benthic substrata (Stevenson 198@bpeoviding habitat for
aquatic invertebrates and smaller meiofauna (Power 199fiJjosnd Guddder 1992).
Excessive growth of algae in springs, particularly lailgenéntous forms, may be
detrimental to Florida’s spring systems by altering tadlaind degrading water quality
(Stevenson 1997, Stevenson et al. 2004).

Due to their rapid response to environmental changgshyéd algal communities can

be useful indicators of stream water quality (Rosen 199%¢eland Pan 1996).
Monitoring periphytic algal communities in selected spring streams in the Middle St.
Johns River Basin of the St. Johns River Water iganmgent District will enable better
assessment of water quality and ecological conditiotigese systems, allow assessment
of the effects of elevated nutrient concentratiorts@her water quality conditions on
algal community structure and contribute to the refingraéRollution Load Reduction
Goals (PLRG) for nutrients in the Wekiva River and R8prings Run.

The Wekiva River and Rock Springs Run have elevatedenitirad phosphorus levels
due to human activities in their watersheds (WSI 2004 xaNder Spring Creek, Juniper
Creek and Silver Glen Springs have lower nutrient lemetsare considered to be
“reference” spring-run streams (Florida Springs Task Fag&®, WSI 2004).

The objective of the current work is to more completdlaracterize periphytic algae in
the Wekiva River and Rock Springs Run and examine reddtijos between these
communities and water quality, comparing these systettessampacted, reference
streams (Alexander Spring Creek, Juniper Creek and Sileer &prings).

The project has two main sampling components:

1. Task 2: Annual quantification of the distribution andesage of macroalgae in the
headsprings and spring-run streams of the Wekiva River (yERock Springs Run
(RSR), Juniper Creek (JUNC), Alexander Spring Creek (ALXQ) Silver Glen Spring
Run (SGLR).

2. Task 3: Quarterly sampling of periphytic algal communftiesm dominant substrates
and water quality in selected segments from WEKR, RBRC] ALXC and SGLR.



Task 2: Quantify Macroalgal Distribution and Coverage

Purpose
The purpose of this task was to semi-quantitatively desthie distribution and spatial

coverage of flamentous macroalgae in each of thesfivimg-run streams and their
headsprings on an annual basis. Macroalgae for the purpiotestask are defined as
algae with a macroscopic thallus visible to the naked ey

Methods

To quantify macroalgal distribution and coverage, systeraampling using transects
was conducted along the length of each spring-run streem(&nd including) the
headspring to a selected downstream point in May-June 20Ggaimdin May-July
2008. Late spring and summer was chosen for Task 2 work toregygak algal cover,
based on part on an earlier periphyton study conductecedVe¢kiva River and Rock
Springs Run by GreenWater Laboratories in 2005. The dogamtpoints for each site
were as follows: WEKR-the confluence of Blackwatee&k, RSR-confluence of
Wekiva River, JUNC- the bridge at Highway 19, ALXC-boamp at the end of FR552
and SGLR-the entrance to Lake George. Numbers of tnfee each spring run was as
follows: WEKR (25), RSR (16), JUNC (15), ALXC (15) and SG(R). Transects were
at more-or-less regular intervals down each spring rtimtive exception of intervals
being tighter near the headspring. Transect numbersaandw to high representing
relative distance from spring outflow. Individual transeeere run from shoreline to
shoreline.

Along each transect a 0.2% guadrat was set at five randomly selected locations.
Macroalgal frequency, abundance and density were determsnggithe Braun-Blanquet
scale. Frequency values range from 0 to 1, with O indgatinmacroalgae observed in
any of the five quadrats along a transect and 1 meanlagsitsome macroalgae
observed in all five quadrats. Abudance values range framb0Qwith O representing 0%
macroalgal cover in all five quadrats and 5 representing X8étoalgal cover in all
guadrats where macroalgae were observed. Density valogs from 0 to 5, with O
meaning 0% macroalgal cover in all five quadrats and 5 inged00% macroalgae cover
in all five quadrats. Where water depth or turbidity/cqoecluded observation of the
guadrat, presence/absence of algae was determined usingatigeidottom grab.
Substrate, macroalgal appearance, mode of attachme(it posisible) dominant
macroalgal species composition was recorded. A GPS wamtaptured at the center of
each transect using a WAAS-enabled Magellan MAP 330 hddd=atebal Positioning
System.

At each transect samples were collected for macroidigiatification in the laboratory.
Wet mounts were made from the collected material asdrobd using a Nikon Eclipse
TEZ200 inverted microscope equipped with phase contrast dplgegifications were
made to the lowest practical taxonomic level.

At each transect field water quality measurements vedsen with a calibrated YSI 6600
Multi-Parameter Water Quality Monitor. Parameters snead included water



temperature, pH, dissolved oxygen (D.O.), conductivity aattmdepth. Water velocity
was measured using an electronic flow meter.

Results:

Wekiva River (WEKR)

In both 2007 and 2008 lowest water temperature (07 £Q40B = 23.9), D.O. (0.62
mg/L, 1.09 mg/L) and pH (6.70, 7.35) were recorded near the haagigpig. 1).
Patterns in water temperature, D.O. and pH from headsywridownstream endpoint
were similar between years, with the exception 2008 temperature and D.O. at the 7
most downstream transects was lower than in 2007 (FiG.ah)ductivity increased
sharply near the downstream endpoint in both 2007 (maximurar@@@s/cm at transect
24) and 2008 (836 umohs/cm at transect 24) (Fig. 2). Depth at eaiostf transects
displayed a similar pattern from upstream to downstre&@7 and 2008, however
there were differences in location of lowest watgtd€0.48 m, transect 20 in 2007;
0.57 m, transect 17 in 2008) and highest water depth (2.70 nmedtds 2.54 m,
transect 19) (Fig. 3). Current velocity ranged from 0.01te&30 m/s in both 2007 and
2008 (Fig. 3). There were more instances of current ¥els@f 0.20 m/s or more in
2008 (9) than in 2007 (6).

Macroalgal frequency was highest closet to the headspriath years (Fig. 4).
Frequency values were lower in wooded areas where tieg drapped off sharply from
the shoreline (Transects 12-16 and 21-24). These samehackhgh macroalgal
abundance levels (Fig. 5) because the shallow, shoestas tended to have mats of
Dichotomosi phon/Vaucheria present. In both 2007 and 2008 macroalgal density
fluctuated along the entire run. In 2007 maximum density oed.at transect 6 and in
2008 at transect 17 (Fig. 6). Macroalgal density was lowdstth years between
transects 12 and 15 (Fig. 6).

Dominant macroalgae in the headspring were the cyaterizOscillatoria princeps,
Oscillatoria spp. andPhormidium spp. and the chlorophyt€adophora glomerata,
Hydrodictyon reticulatum and Rhizoclonium hieroglyphicum. The most common
flamentous cyanobacteria observed in WEKR in 2007 @asodlatoria cf.

smplicissma (11 transects) an@scillatoria/Phormidium spp and in 2008scillatoria
princeps (20 transects) an@. cf. smplicissma (18 transects) (Table 1). The most
common chlorophyte macroalgae in both 2007 and 2008 Speragyra spp. (15 and 13
transects respectivelypedogonium spp. (12/19) an@ladophora glomerata (10/15).
The large chain-forming diaton®eurosira laevis andTerpsinoe musica were found at
10 and 15 transects respectively in 2007, and at 18 and 22 tsans2@08. Another
common filamentous alga commonly observed (16 trange207 and 13 in 2008) was
Dichotomosiphon/Vaucheria sp. Despite being in different algal groupishotomos phon
(Chlorophyta) an&/aucheria (Xanthopyta) can be extremely difficult to differetgia
when sexual reproductive structures are absent (DaviSandek 1972). The most
common red alga (Rhodophyta) in 2007 \Basrachospermum sp. (present at 3
transects) and in 2008 w&smpsopogon coeruleus (9 transects).



Rock Springs Run (RSR)

Water temperature, pH and D.O. followed a similar spptigtlern in 2007 and 2008 (Fig.
7). Water temperature (<23@) and D.O. (<4 mg/L) were lowest near the headspring,
while pH (7.86 to 8.15) was relatively constant along titeesrun (Fig. 7). Conductivity
was also relatively constant (261-277 umohs/cm) alongrttire eun, although 2008
values tended to be higher than 2007 values at the downstreh(fig. 8). Mid-transect
water depth was highest (1.64 m) at transect 9 in 2007 arahaett 6 (3.05 m) in 2008.
Mid-transect water depth was higher in 2008 than in 2007 at 18 vhnsects (Fig. 9).

In both years current velocity was high (0.3-0.7 m/set)ansects located in the
recreational area just below spring outfall (trans&€3$ and continued to be 0.3 m/sec or
higher for the next two transects (4 and 5) (Fig. 9). &urvelocity increased again at the
downstream end of the run (Fig. 9). Between these twik @eaent areas, current
velocity was 0.10 m/sec or less (Fig. 9).

Macroalgal frequency, abundance and density in 2007 all disiilagesame pattern with
highest values in the headspring (transects 1-3), midwag éhe spring run (transects 6
or 7 through 11) and near the confluence of the Wekivar Riransects 15-16) (Fig. 10-
12). Frequency in 2008 was similar to 2007 except that highezs/alere observed
between transects 4-6 and 12-13 (Fig. 10). Abundance and deesstgimilar between
2007 and 2008 near the headspring, but were higher in 2007 fromectrérn® 11 and
higher in 2008 from transect 12 to 15 (Fig. 11,12)

Dominant macroalgae in the headspring were the chlotepGladophora glomerata,
Rhizoclonium hieroglyphicum andSpirogyra sp., the cyanophytézhormidium spp. and
Lyngbya wollei and the red algBatrachospermum sp. The most common filamentous
cyanobacteria observed in RSR in 2007 welrermidium spp. (12 transects) ahd

wollei (6) and in 2008 werke. wollei (9) andOscillatoria cf. simplicissma (6) (Table 2).
The most common chlorophyte macroalgae in 2007 Wkad@ophora glomerata (8
transects) an@edogonium spp. (7) and in 2008 wef& glomerata (8), Oedogonium spp.
(8), R. hieroglyphicum (7), Spirogyra spp. (7) and@&igeoclonium sp. (7) The large-chain
forming diatomsTerpsinoe musica andPleurosira laevis were observed at 11 and 7
transects respectively in 2007 and 14 and 16 transects in 2008.

Dichotomosi phon/Vaucheria sp. was found at 3 transects in 2007 and 8 transects in 2008
and the red algBatrachospermum sp. was observed at 2 transects both years.

Juniper Creek (JUNC)

In both 2007 and 2008 water temperature displayed an increasiCj>t2dvards the end
of the run where canopy cover was low (Fig. 13). Dissbluxygen (9.73 mg/L) was
highest at the springhead in 2007 and pH was highest at thghgad in both 2007
(8.99) and 2008 (8.86) (Fig. 13). Dissolved oxygen was higher in 26874rtt2008 at
the beginning and end of the run (Fig. 13). Conductivity gtbavmarked spike towards
the end of the run in both years, with values over 100thafom compared to around
115 umohs/cm at the springhead (Fig. 14). Mid-transect wapghglerere higher at the
beginning, middle and end of the run in both 2007 and 2008 (FigD&p)hs were
greater at 10 transects in 2008 compared to 2007 (Fig. 15). Lowesit velocity in
both years was recorded at transects 1 and 2 (Fig. 155e Tiamsects were located in the



main spring area, but upstream of the springhead itsedfp&bk current velocity found
during both years was 0.70 m/s at transect 9 in 2007 (Fig. 15).

In 2007 macroalgal frequency had the maximum value of 1 hedreadspring (transects
1-3), at transect 6 and at transects 10 through 12 (Fig. 1B)0OBimacroalgal frequency
was higher than in 2007 at transects 4,5 and 7, but lowemsects 9-12 (Fig. 16).
Macroalgae were observed at transect 15 in 2007 but not ina2@08 macroalgae were
seen at transect 8 in either year. Transect 3 wagdis 2008. Macroalgal abundance in
both years was highest in the headspring (transectd 2)aand at transect 10 (Fig. 17).
Macroalgal density displayed a similar spatial patterabasdance in both 2007 and
2008 (Fig. 18).

The dominant macroalga in the headspring Wawgbya wollei. The most common
flamentous cyanobacteria observed in JUNC in both 26872808 weréd.. wollel (8
transects in 2007 and 6 transects in 20BBYrmidium spp. (7,9) an@®scillatoria spp.
(4,10) (Table 3). The most common chlorophyte macroaigae Spirogyra spp. (6
transects in 2007 and 8 transects in 20BBi)zoclonium hieroglyphicum (5,6) and
Cladophora glomerata (5,3). The large-chain forming diatdpheurosira laevis was

found at 7 transects in both 2007 and 2008Tangdsinoe musica at 5 and 8 transects in
2007 and 2008 respectiveichotomos phon/Vaucheria sp. was found at 3 transects in
2007 and 2 transects in 2008. The red Blgtaachospermum sp. was present at 1
transect in 2007 but was not observed in 2008.

Alexander Spring Creek (ALXC)

In both 2007 and 2008 water temperature decreased slightlyrfaiosetts 1 to 9, before
increasing along the remainder of the run (€24t transect14) (Fig. 19). Dissolved
oxygen decreased in both years from transects 1 to 4r{#jA9in 2007 and 1.61 mg/L
in 2008), before increasing along the remainder of thémaximum of 9.34 mg/L in
2007 and 8.12 mg/L at transect 13) (Fig. 19). Dissolved oxygels leeee generally
lower than in 2008 than in 2007 (Fig. 19). There was littkerdihce in pH between 2007
and 2008 and pH was relatively constant (7.89 to 8.40) alorentle run (Fig. 19).
Conductivity in 2008 was higher than in 2007 at all but onesget (transect 1)(Fig. 20).
Highest conductivity in both 2007 and 2008 was recorded at ttah$&208 umohs/cm
in 2007 and 1200 umohs/cm in 2008), which was just downstreara sptimghead (Fig.
20). Mid-transect water depth in the springhead area \yasrhin 2008 (>0.7 m) than in
2007 (<0.4 m) (Fig. 21). From transect 6 to the end of themightransect water depth
displayed a similar pattern (Fig. 21). Maximum water dep&0i7 (1.81 m) was
recorded at transect 15 and at transect 6 (1.23 m) in 2002 {frigCurrent velocity was
lower in 2008 than in 2007, but in both years varied onkréen 0.01 m/sec and 0.20
m/sec along the length of the run (Fig. 21).

Macroalgal frequency had a maximum value of 1 (macroalgsereed in all quadrats
along a transect) in both 2007 and 2008 at transects 1-4 aigd 84 This same
frequency was also observed at transect 7 in 2007 anchs¢dta 5, 9 and 12 in 2008
(Fig. 22). Macroalgae were observed at transects 14 and?09&; whereas these
transects were bare in 2007 and no algae were found s¢dtell in either year (Fig.



22). Macroalgal abudance was 3 or higher in both yedrarsects 1-6, with 100% cover
in all quadrats with macroalgae recorded at transectdaé&roalgal abundance was
higher in 2007 than in 2008 at transects 8,9,10 and 13 and hig@drthan in 2007 at
transects 7 and 12 (Fig. 23). Macroalgal density was 3 oehagtransects 1 through 6
in both 2007 and 2008, and also at transects 9 in 2007 and 7 in 29034(Fi

Thick, expansive mats of the chlorophigdrodictyon reticulatum were present in the
headspring downstream of the spring outflow. The most canfitamentous
cyanobacteria observed in ALXC in 2007 wegagbyawollel (7 transects) aniddyngbya

cf. aestuarii (5) and in 2008 wer®scillatoria princeps (10 transects),yngbyawollei (9)
andLyngbya cf. aestuarii (8) (Table 4). Large floating accumulations of the cmlon
filamentous cyanophyt&loeotrichia natans were recorded at transect 10 and 11 in 2007.
In both years gelatinous coloniesNidstochopsis |obata were commonly seen on woody
debris in the lower end of the run. The most commdaercphyte macroalgae seen in

2007 werespirogyra spp. (10 transectd). reticulatum (7), Rhizoclonium

hieroglyphicum (7) andCladophora glomerata (5) and in 2008 wer®edogonium spp.

(13 transects)irogyra spp. (9),Ulva flexuosa (7), H. reticulatum (6), Rhizoclonium
hieroglyphicum (6) andCladophora glomerata (5). The large-chain forming diatoms
Terpsinoe musica andPleurosira laevis were observed at 6 and 8 transects respectively in
2007 and at 7 and 12 transects in 2@i8hotomosi phon/Vaucheria sp. was found at 2
transects in both years. The red digérachospermum sp. was found at 1 transect in

2007 andCompsopogon coeruleus at 2 transects in 2008.

Silver Glen Spring Run (SGLR)

There was less than &Cldifference (22.72C to 23.69C) in water temperature between
transects in both 2007 and 2008 (Fig. 25). There was littereiif€e in pH from the
headspring to the downstream end of the run in either 2003 {(@.7.80) or 2008 (7.75
to 8.15) and also little difference between years (Fig. RBsolved oxygen was low at
the springhead (transect 1-3) in both years, ranging &88+4.50 mg/L (Fig. 25). In
2007 D.O. increased towards the end of the run, reachiraxienom at transect 8 of
6.48 mg/L but in 2008 D.O. decreased towards the end of theaahing a minimum of
3.64 at transect 9 (Fig. 25). In 2007 conductivity was highe@47lymohs/cm) at
transect 1, which was located just downstream of outflbsmaller, secondary spring
and in 2008 (1947 umohs/cm) at transect 4 (Fig. 26). Conducthageded 1,800 umohs
/cm the entire length of the run in both years (Fig. B8Jl-transect water depth at the
headsprings was greater in 2008 (0.77 m to 1.19 m) than in 2007 (®046.7% m), but
was lower than 2007 for the remainder of the run (Fig.1B4)oth 2007 and 2008
current velocity was highest at transects 1 (0.20 to 0.88anand 3 (0.10 to 0.20
cm/sec) and was 0.10 m/s or less at all other trand&gt27).

Macroalgae were found in all five quadrats (frequency 2 g)ght of the ten transects in
2007 and at all ten transects in 2008 (Fig. 28). Macroalgal abcedad density had the
maximum value of 5 (100% cover in all five transectsatdects 1 and 4 in 2007 and
transects 3 and 7 in 2008 (Figs. 29,30). Macroalgal abundanceraity deas higher in
2008 compared to 2007 in 7 of 10 transects (Figs. 29,30).



Thick, expansive mats of the cyanophlytmgbya wollel were present in the small area
of the secondary spring outflow and in the large ropedrefh in the recreational area
downstream of the main spring outflolayngbya wollel was dominant or co-dominant at
all 10 transects in both 2007 and 2008. Other common filamgmy@nobacteria
includedOscillatoria spp. (8 transects) amthormidium spp. (6) in 2007 and Lyngbya sp.
(8 transects) in 2008. Common chlorophyte macroalgaetin2i®)7 and 2008 included
Oedogonium spp. (8 transects in both 2007/08)adophora glomerata (7,7) and

Rhi zoclonium hieroglyphicum (6,7) and in 2008 also includ&dirogyra sp. (7 transects)
andStigeoclonium sp. (7). The large-chain forming diatoife psinoe musica and
Pleurosira laevis were observed at 1 and 4 transects respectively in 2004t &nand 9
transects in 2008. NDichotomosiphon/Vaucheria sp. or red algae were observed.
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Fig. 1: WEKR Task 2 Water Temp., pH and D.O.
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Fig. 2 WEKR Conductivity
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Fig. 3 WEKR Mid-Transect Water Depth and Current Velocity
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Fig. 4 WEKR Macroalgal Frequency

ARA IR

A TR Y

AT

I

A IR

AR RN

AXIIIITIIIMIINIINY

AR RN

ARA IR

Y
1l ! ________________________|

RN

I R TN

AR RN

- © o o ©o o o o o o o

Aouanbaly

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Transect Number

12



Fig. 5 WEKR Macroalgal Abundance
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Fig. 7: RSR Task 2 Water Temp., pH and D.O.
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Fig. 9 RSR Mid-Transect Water Depth and Current Velocity
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Fig. 11 RSR Macroalgal Abundance
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Temp., pH, D.O.
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Fig. 13: JUNC Task 2 Water Temp., pH and D.O.
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Fig. 15 JUNC Mid-Transect Water Depth and Current Velocity
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Fig. 17 JUNC Macroalgal Abundance
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Fig. 19: ALXC Task 2 Water Temp., pH and D.O.
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Fig. 21 ALXC Mid-Transect Water Depth and Current Velocity
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Fig. 22 ALXC Macroalgal Frequency
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Fig. 23 ALXC Macroalgal Abundance
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Fig. 24 ALXC Macroalgal Density
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Fig. 25: SGLR Task 2 Water Temp., pH and D.O.
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Fig. 27 SGLR Mid-Transect Water Depth and Current Velocity
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Fig. 29 SGLR Macroalgal Abundance
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Table 1: WEKR Task 2 Macroalgae Species (Number of transectaxa
were present out of 25 transects)

Taxa Division 2007| 2008
Pleurosira laevis Bacillariophyta 10 18
Terpsinoe musica Bacillariophyta 15 22
Cladophora glomerata Chlorophyta 10 15
Coleochaete sp. Chlorophyta 0 2
Hydrodictyon reticulatum Chlorophyta 2 3
Mougeotia spp. Chlorophyta 6 4
Oedogonium spp. Chlorophyta 12 19
Rhizoclonium hieroglyphicum Chlorophyta 5 3
Schizomeris lebleinii Chlorophyta 0 6
Spirogyra spp. Chlorophyta 15 13
Stigeoclonium spp. Chlorophyta 4 12
Ulothrix sp. Chlorophyta 2 1
Dichotomosiphon/Vaucheria spp. | Chlorophyta/Xanthophyta 16 13
Aphanothece stagnina Cyanobacteria 5 2
Lyngbya wollei Cyanobacteria 7 10
Oscillatoria cf. smplicissma Cyanobacteria 11 18
Oscillatoria limosa Cyanobacteria 4 0
Oscillatoria princeps Cyanobacteria 8 20
Oscillatoria spp. Cyanobacteria 2 11
Oscillatoria/Phormidium spp. Cyanobacteria 10 2
Phormidium spp. Cyanobacteria 8 10
Batrachospermum sp. Rhodophyta 3 3
Compsopogon coeruleus Rhodophyta 1 9
Thorea ramosissma Rhodophyta 1 0
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Table 2: RSR Task 2 Macroalgae Species (Number of transecttxa
were present out of 16 transects)

Taxa Division 2007| 2008
Pleurosira laevis Bacillariophyta 14
Terpsinoe musica Bacillariophyta 1 16
Cladophora glomerata Chlorophyta
Mougeotia spp. Chlorophyta
Oedogonium spp. Chlorophyta
Rhizoclonium hieroglyphicum Chlorophyta
Schizomeris lebleinii Chlorophyta
Spirogyra spp. Chlorophyta
Stigeoclonium spp. Chlorophyta

Dichotomosiphon/Vaucheria spp.

Chlorophyta/Xanthophyta

8
4
8
7
2
7
7
8
Calothrix sp. Cyanobacteria 1
Homoeothrix sp. Cyanobacteria 1
Lyngbya sp. Cyanobacteria 2
Lyngbya wollei Cyanobacteria 9
Oscillatoria cf. smplicissma Cyanobacteria 6
Oscillatoria princeps Cyanobacteria 4
Oscillatoria spp. Cyanobacteria 4
Oscillatoria/Phormidium spp. Cyanobacteria 1
Phormidium amoenum Cyanobacteria 1
Phormidium favosum Cyanobacteria 2
Phormidium puteale Cyanobacteria 0
Phormidium retztii Cyanobacteria 1
Phormidium terebriforme Cyanobacteria 2
Phormidium spp. Cyanobacteria 2
Batrachospermum sp. Rhodophyta 2

NSOk u|k|ojo|lw|kr|No|o|o|k | WO W oA NIF W) N
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Table 3: JUNC Task 2 Macroalgae Species (Number of transedtsxa
were present out of 15 transects)

Taxa Division 2007| 2008

Pleurosira laevis Bacillariophyta 7 7

Terpsinoe musica Bacillariophyta 5 8

Cladophora glomerata Chlorophyta 5 3
Mougeotia spp. Chlorophyta 1 4
Oedogonium spp. Chlorophyta 0 4
Rhizoclonium hieroglyphicum Chlorophyta 5 6
Spirogyra spp. Chlorophyta 6 8
Stigeoclonium spp. Chlorophyta 0 1

Ulothrix sp. Chlorophyta 0 2

Ulva flexuosa Chlorophyta 2 1

Dichotomosiphon/Vaucheria spp. | Chlorophyta/Xanthophyta 3 2

Calothrix sp. Cyanobacteria 2 5
cf. Trichormus sp. Cyanobacteria 0 1
Lyngbya cf. aestuarii Cyanobacteria 1 0
Lyngbya wollei Cyanobacteria 8 6
Lyngbya/Phormidium sp. Cyanobacteria 0 1
Microchaete sp. Cyanobacteria 1 1
Osgcillatoria cf. smplicissma Cyanobacteria 0 7
Oscillatoria princeps Cyanobacteria 0 1
Oscillatoria spp. Cyanobacteria 4 7
Oscillatoria/Phormidium spp. Cyanobacteria 1 2
Phormidium spp. Cyanobacteria 7 9
Scytonema/Tolypothrix sp. Cyanobacteria 0 2
Batrachospermum sp. Rhodophyta 1 0

28




Table 4: ALXC Task 2 Macroalgae Species (Number of transectaxa
were present out of 15 transects)

Taxa Division 2007| 2008

Pleurosira laevis Bacillariophyta 8 12
Terpsinoe musica Bacillariophyta 6 7
Cladophora glomerata Chlorophyta 5 5
Hydrodictyon reticulatum Chlorophyta 7 6
Mougeotia spp. Chlorophyta 3 6
Oedogonium spp. Chlorophyta 3 13
Rhizoclonium hieroglyphicum Chlorophyta 7 6
Spirogyra spp. Chlorophyta 10 9
Stigeoclonium spp. Chlorophyta 0 1
Ulva flexuosa Chlorophyta 2 7
Dichotomosiphon/Vaucheria spp. | Chlorophyta/Xanthophyta 2 2
Anabaena sp. Cyanobacteria 0 5
Gloeotrichia natans Cyanobacteria 3 1
Hapal osiphon sp. Cyanobacteria 1 0
Lyngbya cf. aestuarii Cyanobacteria 5 8
Lyngbya wollei Cyanobacteria 7 9
Lyngbya spp. Cyanobacteria 2 7
Microchaete sp. Cyanobacteria 1 1
Nostochopsis |obata Cyanobacteria 1 2
Osgcillatoria cf. smplicissma Cyanobacteria 0 5
Oscillatoria limosa Cyanobacteria 0 4
Oscillatoria princeps Cyanobacteria 1 10
Oscillatoria spp. Cyanobacteria 3 5
Oscillatoria/Phormidium spp. Cyanobacteria 0 1
Phormidium spp. Cyanobacteria 4 5
Scytonema crispum Cyanobacteria 1 0
Scytonema/Tolypothrix sp. Cyanobacteria 0 2
Batrachospermum sp. Rhodophyta 1 0
Compsopogon coeruleus Rhodophyta 0 2
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Table 5: SGLR Task 2 Macroalgae Species (Number of transedisxa
were present out of 10 transects)

Taxa Division 2007| 2008
Pleurosira laevis Bacillariophyta 4 9
Terpsinoe musica Bacillariophyta 1 5
Chaetomorpha sp. Chlorophyta 0 1
Cladophora glomerata Chlorophyta 7 7
Coleochaete sp. Chlorophyta 0 1
Hydrodictyon reticulatum Chlorophyta 3 3
Mougeotia spp. Chlorophyta 4 4
Oedogonium spp. Chlorophyta 8 8
Rhizoclonium hieroglyphicum Chlorophyta 6 7
Spirogyra spp. Chlorophyta 3 7
Stigeoclonium spp. Chlorophyta 2 7
Ulothrix sp. Chlorophyta 2 0
Ulva flexuosa Chlorophyta 3 3
Anabaena sp. Cyanobacteria 1 6
Calothrix sp. Cyanobacteria 1 2
cf. Trichodesmium Cyanobacteria 0 1
Lyngbya spp. Cyanobacteria 4 8
Lyngbya wollei Cyanobacteria 10 10
Lyngbya/Phormidium Cyanobacteria 0 1
Microchaete sp. Cyanobacteria 0 2
Oscillatoria cf. smplicissima Cyanobacteria 0 5
Oscillatoria limosa Cyanobacteria 0 4
Oscillatoria princeps Cyanobacteria 2 4
Oscillatoria spp. Cyanobacteria 6 1
Oscillatoria/Phormidium spp. Cyanobacteria 0 2
Phormidium spp. Cyanobacteria 6 3
Trichormus sp. Cyanobacteria 0 1
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Task 3: Algal and Water Quality Studies

Purpose
The purpose of this task was to conduct detailed, quantitsttidies of periphytic algal

communities and water quality within selected segmertseifive spring-run streams on
a quarterly basis.

Methods

Nine stream segments were sampled quarterly for watatyoaradl algal periphyton
community analysis. Two segments each were locat&EIKR (WEKR1, WEKR3),
RSR (RSR1, RSR2), JUNC (JUNCL1, JUNC2) and ALXC (ALXC1X&I2) and one
segment was located in SGLR (SGLR1). GPS points werteireal at the beginning and
end of each study reach using a WAAS-enabled Magellan 888Fhand-held Global
Positioning System. Field sampling for Task 3 began imUael 2007 and ended in May
2009.

Water Quality Analyses

Water quality sampling was concurrent with algal samphirgjd water quality
measurements were taken with a calibrated YSI 6600 MultirReter Water Quality
Monitor at each location algae was sampled. Parantetdaes measured included water
temperature, pH, D.O., conductivity and water depth. Ah sampling location a GPS
point was captured, current velocity was measured usinigetnomic flow meter and
canopy cover was determined with a hemispherical deesgzm

Samples for chemical water quality parameters were tali@dstream at approximately
the midpoint of the sampling reach, the location oftlwhvas recorded using GPS.
Parameters measured included color, alkalinity, turbitbityl suspended solids, total
organic carbon, dissolved ammonia (NBI), dissolved nitrate-nitrite (N@D), total
Kjeldahl nitrogen (TKN), total phosphorus (TP) and dissdlerthophosphate (RD).
Water samples were collected, processed and preservediagdo the SIRWMD’s
“Standard Operating Procedures for the Collection of Sedater Quality Samples and
Field Data-Feb. 13, 2004” and FDEP’s Standard Operating Prose@amples were
kept on ice and brought to Advanced Environmental Labdest@AEL) in Gainesville,
Florida for analysis. Samples were brought to AEL terlthan 12:00 p.m. on the day
after collection.

Algal Community Analysis: Field Sampling

Within each segment dominant substrates were sampl@efiphytic algae analysis.
Substrate types included submerged stems of emergent veg¢EMERG), leaf blades
of submerged aquatic vegetation (SAV), woody debris (W&ingents (SED) and
benthic filamentous macroalgae (BFA). Table 6 showstsates sampled at each
segment and the nature of analyses to be conducted.

Three locations of each dominant substrate in a sedgnse sampled. A random
number table was used to determine approximate numbestefsrirom beginning of
reach to the sampling location. The nearest dominaaiahble substrate from that point
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was sampled. A 0.25nquadrat was randomly placed on the area of substrate to b
sampled. Qualitative observations of the quadrat were.rkadm the quadrats samples
were collected for algal identification (qualitativequrantitative), periphyton dry weight
and ash-free dry weight (AFDW) and chloroplayld'he number of samples and
replicates and the method of algal removal for eachtsmibgype are summarized in
Table 7.

For emergent vegetation samples pieces of stem fromater surface to ~20 cm below
the surface were clipped from a minimum 6 plants using gaifuears. For submerged
vegetation samples leaf blades ~20 cm in length (if pe¥sitere clipped from a
minimum of 6 plants using garden shears or scissors. Godywebris a minimum of 6
pieces of ~20 cm length (if possible) were clipped using gasiears. For sediment
epipelon and chk analysis samples were either collected by hand og asirekman
dredge. The bottom half of a 3-1/2” petri dish was pushedl@sediment until filled.
The top half of the petri dish was slid underneath tdasonhe sample. A total of nine
petri dishes of sediment were taken (three from eattreé Ekman grabs if used) and
three put in each of three plastic bags. For benthazoatgal mat samples macroalgae
was removed from a portion or the entire area of a ¢ 2fiadrat. All samples were
placed in labeled plastic bags and transported on icetialibratory.

Two glass slide periphytometers (Wildco 156 Periphyton Sajnpkre deployed at six
sites: WEKR1, WEKR3, RSR1, JUNC1, ALXC1 and SGLR1. Perqmgters (PERI)
were placed approximately four weeks prior to natural sategtvater quality sampling
and recovered during sampling. For each periphytometer 2lie8 were used for algal
identification and enumeration, 3 for measurement eé@mnd 3 for measurement of
AFDW. Methods for processing of slides were as descib&tandard Methods No.
10300 C.

Algal Community Analysis: Laboratory Processing

Periphyton Removal:

For emergent vegetation, submerged vegetation and woody dafmples the six ~20cm
lengths were cut in half making twelve ~10 cm lengthg&arh of the three sampling
points in the reach. These were pooled and 4 randombenhmeces were scraped for
algal ID and enumeration, 4 for dry weight/AFDW and 4 fadracanalysis. Material was
scraped with a soft or hard brush dependent on the ndttive substrate. Preliminary
examinations were made to insure that the majoriglgge were removed and a minimal
amount of substrate material was included. Surface &szaped surface (Grwas
recorded. Observations of leaf blades using epi-fluoresdedicated that some small
cyanobacterial forms were impossible to remove withiocluding large amounts of leaf
material in the samples. The impact of including leatensa in chla and AFDW

analysis is likely greater than the omission of thelk attached/embedded cyanophytes.

Additional samples of vegetation, submerged vegetation aodywdebris were removed
for preparation of cleaned diatom slides. These slides used to aid in diatom species
identification in the Lugol's preserved samples and tdrdmrie to the overall list of
species found in each spring run.
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Benthic macroalgae samples collected were analyzedtyaveight.

Material for chla analysis was filtered on to glass fiber filters ammén prior to
analysis.

Algal Identification and Enumeration

Material to be used for algal identification and enuni@natvas preserved in Lugol's
lodine Solution. Samples for algal identification and eswation were homogenized
with a blender prior to analysis. Multiple aliquots offegyenized sample were collected
for algal ID and enumeration samples to reduce error dpatthiness.

Samples were analyzed using Uterméhl settling chambdrarainverted microscope.
Enumeration was performed on a Nikon Eclipse TE200 inventexdscope equipped
with phase contrast optics. Before beginning enumeratiges were scanned at low
power to ensure that distribution of cells was relgtivaiform. Only intact, viable cells
were counted. Counts were made as natural units (daltsefts, colonies). The goal
was to count a total of 400-600 natural units per sample nfnonn of 10 and a
maximum of 50 fields were counted at both 400X and 200X. Aniadditscan of the
entire slide was made at 100X to count large and/or raae t& maximum of 100 fields
combined at 400 and 200X plus the 100X scan was performed oaraples

For colonial and filamentous forms number of cellsqudony or filament were recorded
(20-30 filaments or colonies for each species if pogsitrid means used to calculate
cells/natural unit. Cell biovolumes were calculated leasuring 10-15 cells (if possible;
more if necessary depending on variability of spec@slehgth, width and depth and
applying the volumetric formula for the best fitted gearoethape or shapes (Hillebrand
et al. 1999).

Samples for diatom slides were treated with concentidt80O, and hydrogen peroxide
and the resultant cleaned diatoms mounted in Naphrax mguné&dium.

Dry Weight/AFDW Analysis

For dry weight of macroalgae samples filaments wereratgghby species (if possible),
dried to a constant weight at P@5and weighed. If separation by species was not
possible material was examined under the microscopecstatitve abundance of
dominant species in the sample noted.

Samples for periphyton biomass were filtered on to prebusted, pre-weighed 47 mm
GF/C filters. Filters were dried to a constant weht05C, weighed, placed in a muffle
furnace at 50(C for one hour and re-weighed to determine periphytorfrashdry
weight.

Chlorophyll-a Analysis
Material for chla analysis was filtered on to glass fiber filters. ks for chla
analyses were kept frozen and in the dark following psiegsnd taken to AEL labs in
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Gainesville. Chla was measured by AEL using District approved methodoloBesults
were corrected for phaeophytins.

Sediment chh and AFDW

Sediment chl-a and AFDW were determined using EPA Meths8t J otal solids,
procedure for sediment samples with volatile solids detetion (USEPA/Army Corps
1981) and Methods 10200H and 10300C: Chlorophylls and Phaeophytisesiatym
Standard Methods for the Examination of Water and Wetr (2005).

Statistical Analysis

Water quality differences between stream segments nedgzad using ANOVA
followed by Fisher’'s PLSD. Differences between straggments in periphytic algal cell
density, biovolume, chd-and AFDW were analyzed using the Kruskal-Wallis Test
followed by Dunn’s Procedure. Relationships betweerogiochl and water quality
parameters were analyzed using Spearman Correlatiostafiitical analyses were run
using StatView for Windows, Version 5.0.1 (SAS Institute 19928).

Results

Segment Descriptions

WEKRL1 began from just downstream of the lagoon areaeiwé Springs and ran for
approximately 1000 m and was within the “WR-SEG1” sampled/By (2005). The
dominant species of submerged aquatic vegetation (SAYgisegment wasajas
guadalupensis (water naid) (Table 8). Other SAV observed at catecpoints along the
segment includedllydrilla verticillata andVallisneria americana (wild celery).Nuphar
advena (spatterdock, yellow cow-lily) was the dominant emetffleating species (Table
8), withLemna sp. (duckweed}lydrocotyle sp. (water pennywort or dollarwee®jstia
stratiotes (water lettuce) an@icuta mexicana (water hemlock) also noted. Shoreline
vegetation was dominated (Table 8)Aner rubrum (red maple)Sabal spp. (cabbage
palm/saw palmetto) aréersea sp. (bay), wititMyrica cerifera (wax myrtle),Sambucus
canadensis (elderberry) Fraxinus sp. (ash) an@uercus spp. (oak) also observed.
Filamentous green algae and red aldzegr@chospermum sp. orCompsopogon

coeruleus) were regularly observed attached or entangled with $#\¥dvena stems and
woody debris. Areas of bentHRi chotomosi phon/Vaucheria and the cyanophyte
Aphanothece stagnina were also noted at times.

WEKR1 average channel width was 20 m (WSI 2005) and water dapjbd from 0.45
m to 1.90 m with a mean of 1.08 m (SD=0.32) and median of 1.Mimmum current
velocity (flow) was 0 m/sec and maximum was 0.20 m/séc avmean of 0.08 m/sec
(SD=0.04) and median of 0.10 m/sec. Canopy cover ranged f&%mntd. 99.0%, with a
mean of 47.14% (SD=23.17) and median of 41.76% (Table 9).

WEKR3 was located on the Wekiva River and began approeiymBEd00 m upstream of
the bridge at State Road 46, ended at the bridge and was twélf\WR-SEG2” sampled
by WSI (2005). The dominant species of SAV in the segmesi/allisneria americana
(Table 8). Other SAV observed in the segment includgds guadalupensis. Nuphar
advena was the dominant emergent/floating species (Table®).ocotyle sp.,Lemna
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sp., Wolffia sp. (water-meal)alvinia sp. (water fern, water spangleBjstia stratiotes,
Eichhornia crassipes (water hyacinth)Alternanthera philoxeroides (alligator weed),
Cicuta mexicana andColocasia esculenta (wild taro) were also noted. Shoreline
vegetation was dominated (Table 8)Quercus spp.,Sabal spp. andlraxodium sp.
(cypress) Acer rubrum andTypha sp. (cattail) were also observed. Filamentous green
algae and red algaBdtrachospermum sp.) were regularly observed attached or
entangled with/. americana andN. advena stems. Brownish diatom films and
“filaments” were observed ovi americana leaf blades andll. advena stems.

WEKR3 average channel width was 124.2 m (WSI 2005) and watdr ceyged from
0.10 m to 1.85 m with a mean of 0.68 m (SD=0.33) and median ofid(6able 10).
Minimum current velocity (flow) was 0 m/sec and maximwas 0.35 m/sec with a mean
of 0.09 m/sec (SD=0.06) and median of 0.10 m/sec (Table 10).R8H&d significantly
lower mean canopy cover than all stream segmentpeAtXC1, JUNC2 and SGLR1
and ranged from 0% to 40.70% with a mean of 1.44% (SD=6.50) atidmed 0%.

RSR1 was located downstream of the headspring and wighifiRSR-SEG1” sampled
by WSI (2005). Segment length was approximately 1000 m. Thendatrspecies of
SAV in the segment wendallisneria americana andChara sp. (musk-grass) (Table 8).
Nuphar advena andHydrocotyle sp. were the dominant emergent/floating species (Table
8). Lemna sp.,Pistia stratiotes, Cicuta mexicana andPontederia cordata (pickerelweed)
were also noted. Shoreline vegetation was dominat&dla}l spp.,Quercus spp. and
Persea sp. (Table 8)Taxodium sp.,Fraxinus sp.,Cyrilla racemiflora (swamp titi),Acer
rubrum, Typha sp.,Salix sp. (willow), Liguidambar styraciflua (sweet gum)lL.udwigia
sp. (water-primrose) ardarya sp. (hickory) were also observed. Filamentous green
algae were regularly observed attached or entangled withe8d woody debris.
Brownish diatom films and “filaments” were observed\bamericana leaf blades and
woody debris.

RSR1 average channel width was 31.3 m (WSI 2005) and waterrdegéd from 0.10
m to 5.34 m with a mean of 0.97 m (SD=0.95) and median of 0.K&mmum current
velocity (flow) was 0 m/sec and maximum was 0.60 m/séc avmean of 0.11 m/sec
(SD=0.11) and median of 0.10 m/sec (Table 11). Canopy cawgeddrom 0% to
100.0% with a mean of 32.64% (SD=22.73) and median of 26.70% (Table 11)

RSR2 began approximately 1000 m upstream of the confluerfceheitVekiva River
and within the “RSR-SEG2” sampled by WSI (2005). The donhispecies of SAV in
the segment werdallisneria americana andNajas guadalupensis (Table 8).Nuphar
advena andHydrocotyle sp. were the dominant emergent/floating species (Bjble
Lemna sp.,Pistia stratiotes, Cicuta mexicana, Pontederia cordata andEichhornia
crassipes were also noted. Shoreline vegetation was dominat&dda) spp.,Quercus
spp. andrraxinus sp. (Table 8)Taxodium sp.,Cyrilla racemiflora, Acer rubrum, Persea
sp.,Liquidambar styraciflua, Sambucus canadensis, Myrica cerifera andColocasia
esculenta were also observed. Filamentous green algae were rgagidaerved attached
to or entangled witlN. advena stems and woody debris. Brownish diatom films and
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“filaments” were observed dd. advena stems and woody debris and patches of benthic
Dichotomosiphon/Vaucheria sp. was recorded.

RSR2 average channel width was 37.5 m (WSI 2005) and waterrdegéd from 0.20
m to 2.50 m with a mean of 0.61 m (SD=0.32) and median of 0.B&mmum current
velocity (flow) was 0.03 m/sec and maximum was 0.50 m/sgcanmean of 0.23 m/sec
(SD=0.12) and median of 0.20 m/sec (Table 12). Mean wateraldRSR2 was
significantly higher than at all other stream segmeritts the exception of JUNC2.
Canopy cover ranged from 14.70% to 88.60% with a mean of 55.30%16517) and
median of 54.50% (Table 12). Mean canopy cover at RSR2igraficantly higher than
at all other stream segments with the exception dfQLU

JUNC1 began approximately 1000 m upstream of the inflow wf Hammock Spring.
The only species of SAV observed in the segmentWalssneria americana, although
Chara sp. was observed upstream (Table 8). No emergent/fiospiecies were observed
at collection points along transect (Table 8). Shaeehegetation was dominated libgx
sp. (holly),Sabal spp. andVyrica cerifera (Table 8). Other species observed along
shoreline at collection points along the transecewsgonia lucida (fetterbush)Salix sp.,
Cephalanthus occidentalis (buttonbush)Acer rubrum, Cyrilla racemiflora, Quercus spp.,
Persea sp. andl'ypha sp. Benthic mats of the filamentous cyanophyteollei were
frequently observed close to the shoreline. Filamehts wollei were also found
entangled with/. americana. Diatoms and filamentous green algaevoamericana

were observed less frequently.

JUNC1 average channel width was 10.2 m (WSI 2005) and watdr deyged from 0.20
m to 1.30 m with a mean of 0.54 m (SD=0.23) and median of 0.Blimmum current
velocity (flow) was 0.05 m/sec and maximum was 0.40 m/sgcanmean of 0.20 m/sec
(SD=0.08) and median of 0.20 m/sec (Tab le 13). Mean canapy abJUNC1 was
significantly higher than at all other stream segmantsranged from 10.60% to 96.90%
with a mean of 62.95% (SD=18.68) and median of 67.00% (Table 13).

JUNC2 was located upstream of the SR19 bridge and withid@&EG1” sampled by
WSI (2005. Segment length was approximately 1000 m. The donsipaaies of SAV in
the segment waBotamogeton pectinatus (Sago pondweed) (Table 8). Other SAV
observed in the segment includéal lisneria americana andNajas guadalupensis.
Hydrocotyle sp. was the dominant emergent/floating species (Tables@ha sp.,
Salvinia sp.,Pistia stratiotes, Eichhornia crassipes, Cicuta mexicana, Eleocharis sp.
(spikerush)Juncus sp. (rush)Pontederia cordata andSagittaria sp. were also noted.
Shoreline vegetation was dominated\Mbyrica cerifera, unknown shrubs and unknown
grasses (Table 8galix sp.,Persea, Quercus spp.,Sabal spp andsolidago sp.
(goldenrod) were also observed. Filamentous green alyaeding Cladophora
glomerata andUlva flexuosa) were regularly observed attached to or entangledRvith
pectinatus. Brownish diatom films and “filaments” were also ehs&d onP. pectinatus.
Benthic clumps oDichotomos phon/Vaucheria were also recorded.
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JUNC2 average channel width was 33.3 m (WSI 2005) and watdr deged from 0.15
m to 2.10 m with a mean of 0.78 m (SD=0.40) and median of 0.K&mmum current
velocity (flow) was 0.10 m/sec and maximum was 0.80 m/sgcanmean of 0.34 m/sec
(SD=0.13) and median of 0.30 m/sec (Table 14). Mean watemitas significantly
higher at JUNC2 than at all other stream segmentsCAU¥d significantly lower mean
canopy cover than all stream segments except WEKR3CALahd SGLR1 and ranged
from 0.0% to 51.60% with a mean of 3.42% (SD=8.96) and mediu®% (Table 14).

ALXC1 began 1000m upstream of FR445 and was within the “ASR1SE&@npled by
WSI (2005). The dominant species of SAV in the segment Medtisneria americana
andNajas guadalupensis (Table 8). Other SAV observed in the segment included
Ceratophyllum demersum (coontail).Nuphar advena andHydrocotyle sp. were the
dominant emergent/floating species (TableL®nna sp.,Pistia stratiotes, Eichhornia
crassipes, Cicuta mexicana andPontederia cordata were also noted. Shoreline vegetation
was dominated byypha sp.,Quercus spp. andsabal spp. (Table 8)Acer rubrum,

Myrica cerifera andPinus sp. (pine) were also observed. Filamentous green algae
(particularlyCladophora glomerata) were regularly observed attached or entangled with
the SAV, sometimes forming extensive surface mats aitremely long filaments.

Benthic patches of chlorophyte macroalgae were old@wevell.Lyngbya wollei was
found primarily close to the shore. Brownish diatomdiland “filaments” were observed
on SAV.

ALXC1 average channel width was 60.3 m (WSI 2005) and wateh dapged from
0.25 mto 1.01 m with a mean of 0.67 m (SD=0.18) and median ofr0.Kinimum
current velocity (flow) was 0.0 m/sec and maximum was h&@&c with a mean of 0.10
m/sec (SD=0.04) and median of 0.10 m/sec (Table 15). ALXCXigadicantly lower
mean canopy cover than all stream segments except WEKRC2 and SGLR1 and
ranged from 0.0% to 32.40% with a mean of 1.52% (SD=5.58) and m&dia0%
(Table 15).

ALXC2 began approximately 1000m upstream of the FR552 boat nadmwas within
the “ASR-MB2” segment sampled by WSI (2005). The only spemie€SAV recorded at
collection points wa¥allisneria americana (Table 8).Nuphar advena andHydrocotyle
sp. were the dominant emergent/floating species (TabletBer emergent/floating
species recorded weRestia stratiotes, Cicuta mexicana, Salvinia sp.,Lemna sp. and an
unknown grass. Shoreline vegetation was dominatégubgcus sp.,Sabal spp. and
Typha sp. (Table 8). Filamentous green algae were regulargredss attached to or
entangled witiN. advena stems and woody debris. Gelatinous cyanophyte colonies
(Nostochopsis lobata) were observed attached to woody debris. Brownish midibms
and “filaments” were observed dh advena stems and woody debris and patches of
benthicDichotomosi phon/Vaucheria sp. were recorded.

ALXC2 average channel width was 48 m (WSI 2005) and water depged from 0.22

m to 2.25 m with a mean of 0.87 m (SD=0.42) and median of 0. Ffimmum current
velocity (flow) was 0.0 m/sec and maximum was 0.30 m/sdtanmean of 0.12 m/sec
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(SD=0.08) and median of 0.10 m/sec (Table 16). Canopy cawgeddrom 0.0% to
73.00% with a mean of 22.42% (SD=22.07) and median of 13.70% (Table 16)

SGLR1 was located along the west bank of the springeifatiye roped off area
downstream of the headspring, and in the short run cfgbendary spring vent west of
the main spring vent. The dominant species of SAVeanstgment wagallisneria
americana (Table 8). Other SAV observed in the segment includigds guadalupens's,
Chara sp.,Hydrilla verticillata andZannichellia palustris (horned pondweed).
Eichhornia crassipes andHydrocotlye sp. were the dominant emergent/floating species
(Table 8).Pontederia cordata was also observed. Shoreline vegetation was domibgted
Quercus spp.,Sabal spp. andvyrica cerifera (Table 8). Thick (>20cm deep), expansive
mats of the cyanophyleyngbya wollel were present throughout the segment.

SGLR1 water depth ranged from 0.33 m to 1.95 m with a me@®6fm (SD=0.34) and
median of 0.95 m. Minimum current velocity (flow) was 0.3®es and maximum was
0.50 m/sec with a mean of 0.11 m/sec (SD=0.13) and media@hlsec (Table 17).
SGLR1 had significantly lower mean canopy cover thbstieam segments except
WEKRS3, JUNC2 and ALXC1 and ranged from 0.0% to 27.20% with anra€3.96%
(SD=6.29) and median of 0.00% (Table 17).

Water Quality
WEKR1

Field Measurements

Task 3 water quality field measurements for WEKR1 are suin@thin Table 9. Water
temperatures ranged from 22°€1to 24.64C with a mean of 23.5Q (SD=0.65) and
median of 23.6°C. Values of pH varied from 6.65 to 8.38 with a mean of 7.51
(SD=0.22) and a median of 7.54. Dissolved oxygen readings Ibadwalue of 1.02
mg/L and high value of 4.36 mg/L with a mean of 2.83 (SD=0.88)amedian of 3.00.
Mean dissolved oxygen at WEKR1 was significantly lovwamtat all other stream
segments. Conductivity varied from 304.0 umohs/cm to 540.0 uomhegith a mean of
342.3 umohs/cm (SD=23.0) and median of 341.5 umohs/cm.

Laboratory Measurements

Task 3 water quality lab measurements for WEKR1 are sumedan Table 9. Mean
alkalinity at WEKR1 was significantly higher than dtather stream segments.
Alkalinity varied from 92 mg/L to 126 mg/L with a mean of 120r6g/L (SD=10.91)
and median of 124 mg/L. Color ranged from 5 cpu to 100 cpu witkea of 19.44 cpu
(SD=30.46) and a median of 10 cpu. Dissolved ammonia-D)Haried from 0 to 0.189
mg/L with a mean of 0.025 mg/L (SD=0.062) and median of 0.00 nésolved
nitrate-nitrite (NOx-D) reached a low of 0.603 mg/L arugh of 1.050 mg/L with a
mean of 0.772 mg/L (SD=0.158) and median of 0.756 mg/L. MinimurhKgalahl
nitrogen (TKN) was 0.030 mg/L and maximum was 0.700 mg/L witlean of 0.182
mg/L (SD=0.203) and median of 0.130 mg/L. Dissolved orthophosgR&keD) ranged
from 0.092 mg/L to 0.126 mg/L with a mean of 0.117 mg/L (SD=0.011)rsedian of
0.117 mg/L. Mean PED at WEKR1 was significantly higher than at all otkeam
segments. Minimum total phosphorus (TP) was 0.109 mg/L antnonaxwas 0.161
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mg/L with a mean of 0.126 mg/L (SD=0.016) and median of 0.120 riigAKR1 had
significantly higher mean TP than all other streagnsents with the exception of
WEKRS. Total organic carbon (TOC) varied from 0.27 mg/l1510 mg/L with a mean
of 3.09 mg/L (SD=4.56) and median of 1.50 mg/L. Total suspendet} $0l6S) reached
a low of 0.0 mg/L and high of 3.00 mg/L with a mean of 1.11 n¢§D=0.93) and
median of 1.00 mg/L. Turbidity ranged from 0.0 ntu to 0.92 ntu avithean of 0.28 ntu
(SD=0.30) and median of 0.15 ntu.

WEKR3

Field Measurements

Task 3 water quality field measurements for WEKR3 are suineahin Table 10. Water
temperatures ranged from 162C&o 27.95C with a mean of 23.98 (SD=3.84) and
median of 25.4%. Values of pH varied from 7.21 to 8.79 with a mean of 7.88
(SD=0.41) and a median of 7.89. Dissolved oxygen readings lbadvalue of 4.01
mg/L and a high value of 13.29 mg/L with a mean of 8.41 mg/l=¢5br) and a median
of 9.32 mg/L. Mean D.O. levels at WEKR3 were significahtgher than at all other
stream segments. Conductivity varied from 302.0 umohs/eTd umohs/cm with a
mean of 386.9 umohs/cm (SD=45.8) and median of 381.0 umohs/cm.

Laboratory Measurements

Task 3 water quality lab measurements for WEKR3 are sumedan Table 10.
Alkalinity varied from 90 mg/L to 126 mg/L with a mean of 111B§/L (SD=12.53)
and median of 115.0 mg/L. Mean alkalinity at WEKR3 was sgmtly higher than at

all other stream segments with the exception of WEKEdor ranged from 5 cpu to 70
cpu with a mean of 28.33 cpu (SD=21.36) and a median of 20 cpulMBésonmonia
(NH4-D) varied from 0 to 0.160 mg/L with a mean of 0.038 mg/L (SD59) and
median of 0.002 mg/L. Mean NHD at WEKR3 was significantly higher than at all other
stream segments. Dissolved nitrate-nitrite (NOx-@ched a low of 0.205 mg/L and a
high of 0.645 mg/L with a mean of 0.316 mg/L (SD=0.132) and mediar263 mg/L.
Minimum total Kjeldahl nitrogen (TKN) was 0.090 mg/L and imaxm was 0.800 mg/L
with a mean of 0.354 mg/L (SD=0.209) and median of 0.290 mg/LoRexs
orthophosphate (P£D) ranged from 0.084 mg/L to 0.112 mg/L with a mean of 0.101
mg/L (SD=0.010) and median of 0.104 mg/L. Mean£Cat WEKR3 was significantly
higher than at all other stream segments with theptian of WEKR1. Minimum total
phosphorus (TP) was 0.110 mg/L and maximum was 0.161 mg/L widaa af 0.130
mg/L (SD=0.018) and median of 0.135 mg/L. Mean TP at WEKRS iga#icantly
higher than at all other stream segments. Total czgambon (TOC) varied from 1.90
mg/L to 13.30 mg/L with a mean of 5.77 mg/L (SD=3.98) and medi&©0 mg/L.
Total suspended solids (TSS) reached a low of 1.00 mg/L ghahiL5.00 mg/L with a
mean of 4.33 mg/L (SD=4.36) and median of 4.00 mg/L. Turbidityedrirom 0.15 ntu
to 5.28 ntu with a mean of 1.11 ntu (SD=1.73) and median of 0.45 iMegan turbidity
at WEKRS3 was significantly higher than at all otheéeam segments with the exception
of RSR2.
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RSR1

Field Measurements

Task 3 water quality field measurements for RSR1 are sugedan Table 11. Water
temperatures ranged from 20°G&o 25.26C with a mean of 23.46 (SD=1.32) and
median of 23.9%. Values of pH varied from 7.51 to 8.21 with a mean of 7.93
(SD=0.13) and a median of 7.92. Dissolved oxygen readings lbadvalue of 5.40
mg/L and a high value of 7.24 mg/L with a mean of 6.26 mg/L=(b®7) and a median
of 6.28 mg/L. Conductivity varied from 255.0 umohs/cm to 272.0 ufoohwith a mean
of 262.7 umohs/cm (SD=4.4) and median of 262.0 umohs/cm.

Laboratory Measurements

Task 3 water quality lab measurements for RSR1 are supadani Table 11. Alkalinity
varied from 86 mg/L to 100 mg/L with a mean of 94.22 mg/L (SD=4as#) median of
96 mg/L. Color ranged from 5 cpu to 20 cpu with a mean of 7.223peH.07) and a
median of 5 cpu. Dissolved ammonia (NB) varied from 0 to 0.049 mg/L with a mean
of 0.015 mg/L (SD=0.021) and median of 0.00 mg/L. Dissolved nitrititiee (NOXx-D)
reached a low of 0.986 mg/L and a high of 1.390 mg/L with a m&4ri32 mg/L
(SD=0.126) and median of 1.120 mg/L. Mean NOx-D at RSR1 waicagily higher
than at all other stream segments. Minimum totaldsjel nitrogen (TKN) was 0.030
mg/L and maximum was 0.170 mg/L with a mean of 0.080 mg/L (SD=0&tBnedian
of 0.070 mg/L. Mean TKN at RSR1 was significantly loweartlat all stream segments
with the exception of JUNC1 and SGLRL1. Dissolved orthgphate (P@D) ranged
from 0.072 mg/L to 0.086 mg/L with a mean of 0.080 mg/L (SD=0.004jredian of
0.079 mg/L. Minimum total phosphorus (TP) was 0.081 mg/L and niaximas 0.119
mg/L with a mean of 0.092 mg/L (SD=0.013) and median of 0.087 riighial organic
carbon (TOC) varied from 0.46 mg/L to 2.50 mg/L with a med.89 mg/L (SD=0.62)
and median of 0.78 mg/L. Total suspended solids (TSS) readbedod 0 mg/L and
high of 4.00 mg/L with a mean of 1.89 mg/L (SD=1.36) and medi&i0® mg/L.
Turbidity ranged from 0.14 ntu to 0.43 ntu with a mean of 0.2Z3iD+0.09) and
median of 0.20 mg/L.

RSR2

Field Measurements

Task 3 water quality field measurements for RSR2 are sum@dan Table 12. Water
temperatures ranged from 14°67to 28.48C with a mean of 22.98 (SD=4.14) and
median of 23.6°C. Values of pH varied from 6.38 to 8.13 with a mean of 7.70
(SD=0.46) and a median of 7.88. Dissolved oxygen readings lbadvalue of 2.40
mg/L and a high value of 10.10 mg/L with a mean of 7.61 mg/l=ISD6) and a median
of 7.85 mg/L. Conductivity varied from 256.0 umohs/cm to 716.0 ufoohwith a mean
of 327.5 umohs/cm (SD=132.6) and median of 282.0 umohs/cm.

Laboratory Measurements

Task 3 water quality lab measurements for RSR2 are supadani Table 12. Alkalinity
varied from 42 mg/L to 106 mg/L with a mean of 90.33 mg/L (SD=18868)median of
94 mg/L. Color ranged from 10 cpu to 240 cpu with a mean of 51.67Sp«76.95) and
a median of 20 cpu. Mean color at RSR2 was significaiglyeln than at all other stream
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segments with the exception of ALXC2. Dissolved amm@Nid;-D) varied from O to
0.063 mg/L with a mean of 0.016 mg/L (SD=0.024) and median of 0.00. igtolved
nitrate-nitrite (NOx-D) reached a low of 0.061 mg/L arfugh of 1.020 mg/L with a
mean of 0.712 mg/L (SD=0.272) and median of 0.795 mg/L. MinimurhKgtalahl
nitrogen (TKN) was 0.060 mg/L and maximum was 1.730 mg/L witlean of 0.456
mg/L (SD=0.506) and median of 0.280 mg/L. Mean TKN at RSR2 igasgicantly
higher than at any other stream segment. Dissolvéoamnbsphate (P£D) ranged from
0.037 mg/L to 0.090 mg/L with a mean of 0.072 mg/L (SD=0.015) and metliaf75
mg/L. Minimum total phosphorus (TP) was 0.075 mg/L and maxinasi0.114 mg/L
with a mean of 0.090 mg/L (SD=0.012) and median of 0.090 mg/L| ®daanic carbon
(TOC) varied from 1.62 mg/L to 40.70 mg/L with a mean of 8.63.n(§D=12.36) and
median of 4.00 mg/L. Mean TOC at RSR2 was significant/ipdri than at any other
stream segment with the exception of ALXC2. Total sudpdrsolids (TSS) reached a
low of 0.0 mg/L and high of 7.00 mg/L with a mean of 3.89 m&D%£2.09) and median
of 4.00 mg/L. Turbidity ranged from 0.41 ntu to 3.43 ntu with amudal13 ntu
(SD=0.98) and median of 0.95 mg/L. Mean turbidity at RSR2 vgasisantly higher
than at any other stream segment other than WEKR3.

JUNC1

Field Measurements

Task 3 water quality field measurements for JUNC1 are suizedan Table 13. Water
temperatures ranged from 20°@7%to 22.78C with a mean of 21.9@ (SD=0.50) and
median of 21.9&. Values of pH varied from 7.66 to 8.61 with a mean of 8.20
(SD=0.22) and a median of 8.19. Dissolved oxygen readings lbadvalue of 6.66
mg/L and a high value of 8.54 mg/L with a mean of 7.75 mg/L=(b88) and a median
of 7.67 mg/L. Conductivity varied from 124.0 umohs/cm to 152.0 ufoohwith a mean
of 131.8 umohs/cm (SD=6.2) and median of 130.0 umohs/cm. Meduoaity at
JUNC1 was significantly lower than at all other stnesegments.

Laboratory Measurements

Task 3 water quality lab measurements for JUNC1 are sur@dan Table 13.

Alkalinity varied from 38.0 mg/L to 54.0 mg/L with a meard®.56 mg/L (SD=4.77)
and median of 46.0 mg/L. Mean alkalinity at JUNC1 was sogmitly lower than at all
other stream segments. Color ranged from 5 cpu to 10 cp@awidgan of 6.11 cpu
(SD=2.21) and a median of 5 cpu. Dissolved ammonia{DHvaried from 0 to 0.009
mg/L with a mean of 0.001 mg/L (SD=0.003) and median of 0.00 nmésolved
nitrate-nitrite (NOx-D) reached a low of 0.069 mg/L arugh of 0.146 mg/L with a
mean of 0.089 mg/L (SD=0.025) and median of 0.081 mg/L. MinimurhKgeklahl
nitrogen (TKN) was 0.00 mg/L and maximum was 0.130 mg/L wittean of 0.048
mg/L (SD=0.049) and median of 0.030 mg/L. Mean TKN at JUNC 1smgagficantly
lower than at all stream segments with the excetid®SR1 and SGLR1. Dissolved
orthophosphate (P£D) ranged from 0.015 mg/L to 0.032 mg/L with a mean of 0.021
mg/L (SD=0.006) and median of 0.019 mg/L. Minimum total phosph@®}¥ was 0.017
mg/L and maximum was 0.029 mg/L with a mean of 0.025 mg/L (SD=0&@#median
of 0.027 mg/L. Mean TP at JUNC1 was significantly lowemtht all stream segments
with the exception of JUNC2 and SGLR1. Total organibear(TOC) varied from 0.010
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mg/L to 1.04 mg/L with a mean of 0.503 mg/L (SD=0.328) and medi@rb560 mg/L.
Total suspended solids (TSS) reached a low of 0.0 mg/Lighah3.0 mg/L with a
mean of 1.04 mg/L (SD=1.20) and median of 0.80 mg/L. Turbidityedrdrom 0.01 ntu
to 0.39 ntu with a mean of 0.18 ntu (SD=0.12) and median of 0.16 mg/

JUNC2

Field Measurements

Task 3 water quality field measurements for JUNC2 are suzedan Table 14. Water
temperatures ranged from 182670 24.92C with a mean of 22.46 (SD=1.64) and
median of 23.2%C. Values of pH varied from 6.72 to 8.23 with a mean of 7.80
(SD=0.27) and a median of 7.85. Dissolved oxygen readings lbadvalue of 5.42
mg/L and a high value of 8.52 mg/L with a mean of 7.28 mg/L=(681) and a median
of 7.51 mg/L. Conductivity varied from 1,507.0 umohs/cm to 1,953.thafom with a
mean of 1,830.5 umohs/cm (SD=107.7) and median of 1,874.0 umohséam. M
conductivity at JUNC2 was significantly higher than lastaeam segments with the
exception of SGLR1.

Laboratory Measurements

Task 3 water quality lab measurements for JUNC2 are supadan Table 14.
Alkalinity varied from 54.0 mg/L to 61.0 mg/L with a mean5&.11 mg/L (SD=2.37)
and median of 58.0 mg/L. Color ranged from 5 cpu to 30 cpu witham of 12.22 cpu
(SD=8.33) and a median of 10 cpu. Dissolved ammonia{D)Hsaried from 0 to 0.015
mg/L with a mean of 0.005 mg/L (SD=0.007) and median of 0.00 nmgsolved
nitrate-nitrite (NOx-D) reached a low of 0.009 mg/L arugh of 0.069 mg/L with a
mean of 0.037 mg/L (SD=0.019) and median of 0.040 mg/L. MinimurhKgeklahl
nitrogen (TKN) was 0.040 mg/L and maximum was 0.190 mg/L witlean of 0.110
mg/L (SD=0.055) and median of 0.090 mg/L. Dissolved orthophosgR&keD) ranged
from 0.001 mg/L to 0.025 mg/L with a mean of 0.015 mg/L (SD=0.007 reedian of
0.016 mg/L. Mean P£D at JUNC2 was significantly lower than at all otkeam
segments. Minimum total phosphorus (TP) was 0.015 mg/L anmnomaxwas 0.037
mg/L with a mean of 0.028 mg/L (SD=0.006) and median of 0.028 rivghn TP at
JUNC2 was significantly lower than at all stream sagsevith the exception of JUNC1
and SGLR1. Total organic carbon (TOC) varied from 0.40 mg/4.87 mg/L with a
mean of 1.69 mg/L (SD=1.34) and median of 1.70 mg/L. Total suspesadids (TSS)
reached a low of 1.0 mg/L and high of 9.0 mg/L with a ntdah27 mg/L (SD=2.31)
and median of 4.00 mg/L. Turbidity ranged from 0.0 ntu to 1.21 rituanmean of 0.47
ntu (SD=0.44) and median of 0.32 mg/L.

ALXC1

Field Measurements

Task 3 water quality field measurements for ALXC1 are suaetin Table 15. Water
temperatures ranged from 22°€30 26.82C with a mean of 24.66 (SD=1.15) and
median of 24.0°C. Values of pH varied from 7.04 to 8.99 with a mean of 8.10
(SD=0.48) and a median of 8.10. Dissolved oxygen readings lbadvalue of 0.73
mg/L and a high value of 9.66 mg/L with a mean of 5.71 mg/L=5P6) and a median
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of 5.98 mg/L. Conductivity varied from 862.0 umohs/cm to 1,149.0 sfoohwith a
mean of 1,038.8 umohs/cm (SD=81.7) and median of 1,048.0 umohs/cm.

Laboratory Measurements

Task 3 water quality lab measurements for ALXC1 are suinethin Table 15.
Alkalinity varied from 70.0 mg/L to 92.0 mg/L with a mean/&.00 mg/L (SD=7.21)
and median of 74.00 mg/L. Color ranged from 5 cpu to 100 cpu witdsaa of 31.11 cpu
(SD=33.15) and a median of 15 cpu. Dissolved ammonia-D)Haried from 0 to 0.125
mg/L with a mean of 0.022 mg/L (SD=0.041) and median of 0.0 nigjdsolved nitrate-
nitrite (NOx-D) reached a low of 0.004 mg/L and a high.66@ mg/L with a mean of
0.030 mg/L (SD=0.018) and median of 0.026 mg/L. Minimum total Kjéki&iogen
(TKN) was 0.008 mg/L and maximum was 0.340 mg/L with a me&l&0 mg/L
(SD=0.118) and median of 0.130 mg/L. Dissolved orthophosphate@P@nged from
0.034 mg/L to 0.048 mg/L with a mean of 0.042 mg/L (SD=0.005) and metliaf42
mg/L. Minimum total phosphorus (TP) was 0.037 mg/L and maxinas0.056 mg/L
with a mean of 0.047 mg/L (SD=0.006) and median of 0.047 mg/L| ®daanic carbon
(TOC) varied from 0.06 mg/L to 13.40 mg/L with a mean of 4.60.ni§D=4.92) and
median of 2.22 mg/L. Total suspended solids (TSS) reached @f I®.0 mg/L and high
of 5.0 mg/L with a mean of 2.00 mg/L (SD=1.66) and median of 2@Q. Turbidity
ranged from 0.0 ntu to 0.54 ntu with a mean of 0.21 ntu (SD=0nti7/inadian of 0.18
mg/L.

ALXC2

Field Measurements

Task 3 water quality field measurements for ALXC2 are sutaetin Table 16. Water
temperatures ranged from 192800 28.59C with a mean of 24.3€ (SD=2.88) and
median of 24.5Z. Values of pH varied from 6.65 to 8.13 with a mean of 7.65
(SD=0.37) and a median of 7.81. Dissolved oxygen readings lbadwalue of 0.74
mg/L and a high value of 9.14 mg/L with a mean of 7.11 mg/L=588) and a median
of 8.19 mg/L. Conductivity varied from 762.0 umohs/cm to 1,119.0 sfaohwith a
mean of 1,003.9 umohs/cm (SD=90.3) and median of 1,002.0 umohs/cm.

Laboratory Measurements

Task 3 water quality lab measurements for ALXC2 are suinethin Table16.
Alkalinity varied from 40.0 mg/L to 82.0 mg/L with a mean6® 11 mg/L (SD=13.20)
and median of 74.0 mg/L. Color ranged from 10 cpu to 240 cpu witdsaa of 77.78 cpu
(SD=86.10) and a median of 35.0 cpu. Mean color at ALXC2 wgagfisantly higher
than at all other stream segments. Dissolved amniikigD) varied from 0 to 0.064
mg/L with a mean of 0.014 mg/L (SD=0.024) and median of 0.0 nigjdsolved nitrate-
nitrite (NOx-D) reached a low of 0.005 mg/L and a high 68@.mg/L with a mean of
0.021 mg/L (SD=0.012) and median of 0.017 mg/L. Minimum total Kjéki&iogen
(TKN) was 0.0 mg/L and maximum was 0.800 mg/L with a medh382 mg/L
(SD=0.303) and median of 0.190 mg/L. Dissolved orthophosphate@P@nged from
0.024 mg/L to 0.042 mg/L with a mean of 0.035 mg/L (SD=0.007) and metliaf37
mg/L. Minimum total phosphorus (TP) was 0.022 mg/L and maxinmas0.059 mg/L
with a mean of 0.047 mg/L (SD=0.011) and median of 0.048 mg/L| ®daanic carbon
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(TOC) varied from 0.90 mg/L to 31.10 mg/L with a mean of 11.09.r(f§D=11.11) and
median of 4.77 mg/L. Mean TOC at ALXC2 was significantihler than at any other
stream segment with the exception of RSR2. Total susfesulids (TSS) reached a low
of 1.0 mg/L and high of 7.0 mg/L with a mean of 3.44 mg/L ($B4) and median of
4.00 mg/L. Turbidity ranged from 0.02 ntu to 3.63 ntu with a mé&n8Y ntu (SD=1.19)
and median of 0.42 mg/L. Mean turbidity at ALXC2 was sigaifity higher than at any
other stream segment with the exception of WEKRS3.

SGLR1

Field Measurements

Task 3 water quality field measurements for SGLR1 are sumedan Table 17. Water
temperatures ranged from 222820 24.22C with a mean of 23.32 (SD=0.36) and
median of 23.1%C. Values of pH varied from 7.27 to 8.79 with a mean of 8.08
(SD=0.30) and a median of 8.06. Dissolved oxygen readings lbadvalue of 2.51
mg/L and a high value of 8.22 mg/L with a mean of 4.42 mg/L=58P) and a median
of 4.31 mg/L. Conductivity varied from 1,822.0 umohs/cm to 2,063.thafom with a
mean of 1,965.5 umohs/cm (SD=63.4) and median of 1,972.0 umohséam. M
conductivity at SGLR1 was significantly higher than g ather stream segment.

Laboratory Measurements

Task 3 water quality lab measurements for SGLR1 are supadan Table 17.
Alkalinity varied from 62.0 mg/L to 72.0 mg/L with a mean6®.78 mg/L (SD=3.07)
and median of 66.00 mg/L. Color was 5 cpu for all sampleyzathl Dissolved
ammonia (NH-D) varied from 0 to 0.015 mg/L with a mean of 0.003 mg/L (SD&6)
and median of 0.0 mg/L. Dissolved nitrate-nitrite (NOxfBached a low of 0.045 mg/L
and a high of 0.104 mg/L with a mean of 0.060 mg/L (SD=0.020) adémef 0.048
mg/L. Minimum total Kjeldahl nitrogen (TKN) was 0.0 mg/bhcamaximum was 0.080
mg/L with a mean of 0.022 mg/L (SD=0.028) and median of 0.010 rivghn TKN at
SGLR1 was significantly lower than at all other stnesegments with the exception of
JUNC1 and RSRL1. Dissolved orthophosphate,{Branged from 0.015 mg/L to 0.034
mg/L with a mean of 0.025 mg/L (SD=0.006) and median of 0.025 iWjAimum total
phosphorus (TP) was 0.015 mg/L and maximum was 0.041 mg/L widaa af 0.029
mg/L (SD=0.008) and median of 0.027 mg/L. Mean TP at SGLR1 igraiicantly

lower than at all other stream segments with thegb@n of JUNC1 and JUNC2. Total
organic carbon (TOC) varied from 0.01 mg/L to 0.67 mg/L withean of 0.19 mg/L
(SD=0.20) and median of 0.16 mg/L. Total suspended solids (E&&)ed a low of 0.0
mg/L and high of 5.0 mg/L with a mean of 1.91 mg/L (SD=1.96)raedian of 1.20
mg/L. Turbidity ranged from 0.0 ntu to 0.62 ntu with a mea@.d% ntu (SD=0.21) and
median of 0.07 mg/L.

Temporal Patterns of Select Water Quality Parametefelect Segments

Dissolved Oxygen

Dissolved oxygen levels at SGLR1 were lower thanather segments on all but two
time periods: fall 2008 and spring 2009 (Fig. 31). At WEKR3 dissaigden levels
declined in summer, whereas declines in D.O. occurred stammer to fall at JUNC2
and ALXC2 (Fig. 31). A sharp drop in D.O. was observed iR RSViay 2009.
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Conductivity

Conductivity was highest at JUNC2 and SGLR1 and loweafEeR3 and RSR2 (Fig.
32). The same general pattern in conductivity was obdextvall sites: an overall decline
from spring 2007 to summer 2008, followed by increasing valugarbeg fall 2008 or
winter 2008/2009 (Fig. 32). Temporal changes in conductivity generally relatively
small. Exceptions to this were the increase from 280ltbumhos/cm at RSR2 between
January and May 2009 and the decline from 1,927 to 1,728 umhositiNgR between
June and October 2007 (Fig. 32).

Color

Color fluctuated at all segments with the exception@EB1, where it remained at a
constant low (5 cpu) level for the duration of the stu€lg.(33). The remaining sites
displayed multiple peaks in color, including a smaller ped&lli2007 and a larger peak
in summer/fall 2008 (Fig. 33). An additional large increassoinr occurred at RSR2
from January to May 2009. Highest color values (240 cpu) weesuned at ALXC2 and
RSR2 (Fig. 33).

NOx

NOy concentrations were highest and most variable at RE kxhibiting a smaller peak
in December 2007 and a larger peak in January 2009 (Fig. 34)waknot found at
detectable levels on five sampling dates at RSR2, JUNG@2ABXC2 (Fig. 34). Small
peaks in NQoccurred at RSR2 and JUNC2 in December 2007 and October 2608, wi
an additional peak at RSR2 in May 2009. ALXC2 NOncentrations peaked in
December 2007 and July 2008. At SGLR1,Né&vels were highest in March 2007 (Fig.
34).

Total Phosphorus (TP)

Total phosphorus concentrations were highest at WEKR3I@played a similar

temporal pattern as NQFig. 35). A first peak occurred in December 2007 and a second
peak in October 2008 (compared with January 2009 fo) NORSR2 TP levels

displayed a general decline from the beginning to the etitestudy period (Fig. 35).

Total phosphorus in JUNC2, ALXC2 and SGLR1 all showed argeftbm spring to fall
2007, before increasing over the next three or four sagnpériods and declining again
towards the end of the study (Fig. 35). The exceptionisditial decline was at SLGR1
where TP concentrations increased from January td 2@0D (Fig. 35).

Algal Periphyton Community Analysis

Species Richness

Diatoms (Bacillariophyta) had the highest number of isgaghen all stream segments,
substrates analyzed (PERI, SAV, WD) and sampling dates eaenbined (Fig. 36).
Periphyton (PERI) samples had a mean of 37.8 (SE=0.94) diafpecies, woody debris
(WD) a mean of 35.8 (SE=0.74) and submerged aquatic vegetafi) 6amples a
mean of 28.6 (SE=0.74). Cyanobacteria species were momaaoon SAV (10.3,
SE=0.55) and PERI (7.5, SE=0.37) than on WD (5.1, SE=0.41).
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WEKR

Diatoms (Bacillariophyta) had the highest number of isgean both substrates collected
at WEKR1 (PERI, WD) and WEKR3 (PERI, SAV), with a medmover 30 diatoms
species per sample for each (Fig. 37). Cyanobacterieespaainbers were lower in WD
(mean=3, SE=0.53) samples than in those from other atdstRed algae (Rhodophyta)
were present more often in WEKRL1 than in WEKR3 samplegoms had the highest
number of species on all sampling dates in WEKR1 PERI @), WEKR1 WD (Fig.
39), WEKR3 PERI (Fig. 40) and WEKR3 SAV (Fig. 41). Total taghness in WEKR1
PERI samples varied from 39 to 61 species per sample, framm3Bspecies in WEKR1
WD, from 36 to 65 in WEKR3 PERI samples and from 39 to 66 epgxar sample in
WEKR3 SAV (Fig. 42).

RSR

Diatoms (Bacillariophyta) had the highest number of isgean both substrates collected
at RSR1 (PERI, WD) and on WD samples from RSR2, witiean of over 35 diatoms
species per sample for each (Fig. 43). RSR1 periphyton sahauethe highest number
of diatoms per sample with a mean of 47 (SE=1.24). Cyateiemspecies numbers
were lower in WD samples from RSR2 (3, SE=0.50) thanh3dAmples from RSR1 (7,
SE=0.92). Green algae (Chlorophyta) were present mae nfRSR PERI (7, SE=0.47)
samples than in the WD samples from either RSR1 orZRBRtoms had the highest
number of species on all sampling dates in RSR1 PERI4E)gRSR1 WD (Fig. 45)

and RSR2 WD (Fig. 46). Total taxa richness in RSR1 PBERIRSR1 WD samples was
higher on most sampling dates than in RSR WD samplgs4F). Total taxa richness in
RSR1 PERI samples varied from 61 to 74 species per sangpie4§ to 64 species in
RSR1 WD samples and from 38 to 51 species per sample in RBREigV 47).

JUNC

Diatoms (Bacillariophyta) had the highest number of isgean both substrates collected
at JUNC1 (PERI, SAV) and on SAV samples from JUNC2hwaitmean of over 20
diatoms species per sample for each (Fig. 48). JUNC1 pevipkgimples had the
highest number of diatoms per sample with a mean of 481(88), followed by JUNC1
SAV (28.3, SE=1.74) and JUNC2 SAV (23, SE=1.40). Cyanobacte@Ees numbers
were highest in SAV samples from JUNC1 (12, SE=0.88). Galgae (Chlorophyta)
species numbers were lower in PERI samples from JURC1 $E=0.23) than in SAV
samples from JUNC1 and JUNC2. Diatoms had the highesterurhigpecies on all
sampling dates in JUNC1 PERI (Fig. 49), JUNC1 SAV (Fig. 58)JsNC2 SAV (Fig.
51). Total taxa richness tended to be higher in JUNC1 RB&RJIJUNC1 than in JUNC2
SAV (Fig. 52). Total taxa richness in JUNC1 PERI sampde®d from 39 to 59 species
per sample, from 29 to 64 species in JUNC1 SAV samples amd2® to 44 species per
sample in JUNC2 SAV (Fig. 52).

ALXC

Diatoms (Bacillariophyta) had the highest number of isgean both substrates collected
at ALXC1 (PERI, SAV) and on WD samples from ALXC2, w@éhmean of over 25
diatoms species per sample for each (Fig. 53). Cyanolsaspecies numbers were
highest in SAV samples from ALXC1 (12, SE=1.05). Red algdedBphyta) were
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present more often in ALXC2 than in ALXC2 samples. Dima$ had the highest number
of species on all sampling dates in ALXC1 PERI (Fig. 54)X&1 SAV (Fig. 55) and
ALXC2 WD (Fig. 56). Cyanobacteria taxa richness at ARXMID was higher in April
2009 than in any other months of the study (Fig. 56). Taxal richness in ALXC1 PERI
samples varied from 41 to 68 species per sample, from 40 fec@s in ALXC1 SAV
samples and from 32 to 67 species per sample in ALXC2 WDZJF)g.

SGLR

Diatoms (Bacillariophyta) had the highest number of isgean both substrates collected
at SGLR1 (PERI, SAV), with a mean of over 25 diatomgiggeper sample for each
(Fig. 58). Cyanobacteria species numbers were high8gt\ihsamples from SGLR1

(14, SE=1.56). Diatoms had the highest number of specialt sampling dates in

SGLR1 PERI (Fig. 59) and SGLR1 SAV (Fig. 60). Cyanobactaxa richness in

SGLR1 SAV samples showed an increasing trend from OcR{88 to April 2009 (Fig.
60). Total taxa richness in SGLR1 PERI samples var@d 83 to 70 species per sample
and from 36 to 57 species per sample in ALXC2 WD (Fig. 61).

Total Cell Number

WEKR (Fig. 62)

Total cell numbers for WEKR1 PERI were generally lowemn other locations and
substrate types. Total cell numbers for WEKR1 WD dedlinem March to December
2007 and increased from March 2008 to January 2009. No periphytcidste were
recovered for algal analysis in October 2008 and January 8009HEKR1 and March
2007 for WEKR3. Total cell numbers for WEKR3 PERI decredised October 2007 to
December 2007 and remained low until increasing in January 2BRR3 SAV total
cell numbers were highest in spring and summer in both 28602@08 and spring 2009.
Total cell numbers in WEKR3 SAV were higher than fog bther substrates on five of
the nine sampling dates.

RSR (Fig. 63)

Total cell numbers for RSR1 PERI increased dramatitraliy March 2007 to June 2007
before declining again by October 2007. Total cell numtoerRSR1 WD decreased
from March 2007 to October 2007 and remained low until a laggease in October
2008. No samples were collected from RSR1 in July 2008. RSR2ovdDcell numbers
were on most sampling dates lower than either substt&®SR1.

JUNC (Fig. 64)

Total cell numbers for JUNC1 PERI were highest in M&007 and exhibited a large
decrease in June 2007 and remained low until a smaller p&akili2009. JUNC1 SAV
total cell numbers were highest in spring and summentim 2007 and 2008 and spring
2009. With the exception of December 2007, JUNC2 SAV totahembers were
generally lower than either substrate at JUNC1.

ALXC (Fig. 65)

Total cell numbers for ALXC1 PERI declined from Febru2®97 to December 2007
and were lower in each quarter than for ALXC1 SAV anX&R WD. Total cell
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numbers for ALXC1 SAV were highest in September 2008. ALX2 total cell
peaked in spring of 2008 and 2009. The high error associatechegtt sampling dates
was the result of one of the replicates on each dati&ining attached colonies of the
colonial, flamentous cyanobactehmstochopsis |obata.

SGLR (Fig. 66)

In general total cell numbers in SGLR1 PERI were high@007 than in 2008, with
peak cell numbers observed in June 2007. Total cell nummb&GLR1 SAV were
higher from October 2008 to April 2009 than from October 20aVdcch 2008, with
highest densities occurring in October 2008 and April 2009.

Total Biovolume

WEKR (Fig. 67)

Total biovolume for WEKR1 PERI was lower than otlmrdtions and substrate types
during the entire study period. WEKR1 WD total biovolume digpdl peaks in spring
2007 and 2008, summer 2008 and winter 2009. With the exception ofeD&@®/ and
July 2008, total biovolume for WEKR3 PERI was lower thaBRR1WD and WEKRS3
SAV on all sampling dates. WEKR3 SAV total biovolume \ag throughout 2007 but
increased in 2008 and 2009, with peak values recorded in March 200&rarary 2009.

RSR (Fig. 68)

Total biovolume for RSR1 PERI remained low and rel§tigenstant throughout the
study period. RSR1 WD total biovolumes were higher in 2008/@9 ith2007. Total
biovolume for RSR2 WD was higher than for RSR1 samplemast sampling dates,
with the exception of March 2008 and May 2009. Highest tatablumes for RSR2
were found in October 2008 and January 2009.

JUNC (Fig. 69)

Total biovolume for JUNC1 PERI fluctuated throughout thelgtperiod but exhibited
no large peaks. JUNC1 SAV total biovolume was highelstarch 2008, July 2008 and
January 2009. Total biovolume for JUNC2 SAYV increased ftarch 2007 to
December 2007, when a large peak in total biovolume occurhesipeak was primarily
due to relatively large numbers of the diatBleurosira laevis on one sample. Another,
smaller peak in total biovolume occurred in JUNC2 SAYAmil 2009.

ALXC (Fig. 70)

Total biovolume for ALXC1 PERI fluctuated throughout thedst period but exhibited
no large peaks. Total biovolume in ALXC1 SAV peaked in anir@nd spring in both
2007/08 and 2008/09. ALXC2 WD total biovolume fluctuated throughousttiy
period but exhibited no large peaks. Lowest total biovolfoméoth ALXC1 PERI and
ALXC2 WD occurred in July 2008.

SGLR (Fig. 71)

Total biovolume for SGLR1 PERI underwent a series oftshcreases and decreases
during the study period. SGLR1 SAV biovolume decreased fronetM2007 to June
2007 and increased from October 2007 to July 2008, when peak vaeshtained.
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Total biovolume for SGLR1 SAV then declined in Octolrd remained relatively stable
for the remainder of the study.

Cell Number By Algal Group

WEKR

In WEKR1 PERI samples diatoms (Bacillariophyta) and opacteria had the highest
cell numbers on all sampling dates (Fig. 72). Diatoms dserkin numbers from March
2007 to June 2007 before increasing each sampling period uakiimga peak in March
2008. Cyanobacteria cell numbers decreased from March 2@actmber 2007.
Highest cyanobacteria cell numbers tended to occueishng. Peak green algae
(Chlorophyta) cell numbers occurred in March 2008 whileréalralgae (Rhodophyta)
that peak occurred in March 2007. Miscellaneous (a group cothpdsaxa that could
not be put in one of the other algal groups) cell numteemsined relatively constant
over the sampling period.

For WEKR1 WD samples diatoms had the highest cell nundreiisof 9 sampling dates
(Fig. 73). Overall, diatom and cyanobacteria cell numbere higher in 2008/09 than in
2007. Highest cyanobacteria cell numbers were found in daaod May 2009. Red
algae had peak numbers in March 2007. Numbers of green algaeofthyta) and
miscellaneous were low throughout the study period.

In WEKR3 PERI samples diatom cell numbers fluctuated throuwigtine study period
(Fig. 74). Cyanobacteria cell numbers were the higheSttober 2007, January 2009
and May 2009. The peaks in cyanobacteria cell numbersmasty due to small-celled
colonial species and thin, oscillatorialean filame@tslorophyte cell numbers were
highest in May 2009 and rhodophyte numbers highest in Jap0agy

In WEKR3 SAV samples highest cell numbers for diatontued in the spring in all
years of the study (Fig. 75). Highest cyanobacteria alodoghyte cell numbers were
observed on the same dates: June 2007, July 2008 and May 2009ydeelabal peak
numbers in October 2008.

RSR

In RSR1 PERI samples diatom cell numbers fluctuated thrautdhe study period, with
peak concentration in June 2007 (Fig. 76). A large peak in bgateria cell numbers
occurred in June 2007, primarily due to the thin flamentpasiesHeteroleibleinia sp.
Green algae displayed two small peaks in cell numberinahene 2007 and the other in
May 2009. Red algae were found at low densities in October@&@D®arch 2008.

In RSR1 WD samples diatoms and cyanobacteria cell nsniisplayed the same
temporal pattern (Fig. 77). Numbers decreased from March 800¢tbber 2007,
remained relatively stable until increasing in Octa2@d8. October 2008 was followed
by a decline in diatom and cyanobacteria cell numinedanuary 2009 but another
increase occurred in May 2009. Peak diatom levels wererséay 2009 while three
large peaks (March 07, October 08 and May 09) were obseregdnobacteria cell
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numbers. Chlorophyte cell numbers were highest in May 2R68.algae were found on
six of the nine sampling dates.

In RSR2 WD samples diatom cell numbers fluctuated throughewtudy period (Fig.
78). Three peaks (June 07, October 08 and May 09) were obseoy@hobacteria cell
numbers. Chlorophyte cell numbers were highest in @ct2008. Miscellaneous cell
numbers were higher in RSR2 than in either of the R&MR&trates. Low cell numbers of
red algae were found on four of the nine sampling dates.

JUNC

In JUNC1 PERI samples diatoms, cyanobacteria and taiseelis algae cell numbers
were highest in March 2007 (Fig. 79). The large cyanobagbeak in March 2007 was
primarily due to the thin filamentous spedi¢steroleibleinia sp. A smaller peak in
cyanobacteria cell numbers occurred in April 2009. Chlortgshwere only found on
five of nine sampling dates and rhodophytes were absealt sampling dates.

In JUNC1 SAV samples cyanobacteria were dominantrmga®f cell number in spring
and summer, with the highest density of cyanobactegarang in April 2009 (Fig. 80).
This cyanobacteria peak in cell numbers was primarilytdigeall-celled colonial and
thin oscillatorialean filamentous species. Diatonhrma@ibers were higher in the spring
and summer of 2008 compared to 2007. Chlorophyte numbers wetlertmvghout the
study period. Red algae were only found on four of thesanapling dates.

In JUNC2 SAV samples cell numbers of diatoms and cyarteba fluctuated
throughout the study (Fig. 81). A large diatom peak in cell musvas observed in
December 2007. This large peak and the large error assbwiditeit were due to large
numbers of the pennate diat@uocconeis sp. on one of the three replicate samples.
Highest cyanobacteria cell numbers occurred in Oct?d®@8. Chlorophyte numbers
were low throughout the study period. Red algae were oalydfon four of the nine
sampling dates, all in 2008 and 2009.

ALXC

In ALXC1 PERI samples cell numbers of diatoms fluctuabedughout the study, with
highest concentrations in February 2009 and April 2009 (Fig. B@&nobacteria were
highest in February 2007 after which they declined througiember 2007 and
fluctuated for the remainder of the study. The large dyacteria peak in February 2007
was primarily due to the thin filamentous spetieteroleibleinia sp. Chlorophyte cell
numbers were highest in February and June 2007 and SeptembeRzaD8lgae were
only found on one sampling date (December 2007). Numberso¢ltaneous algae
were highest in February 2007.

In ALXC1 SAV samples diatom cell numbers were highezdf8/09 than in 2007 (Fig.
83). Cyanobacteria cell numbers declined from February 200&tember 2007 and
fluctuated for the remainder of the study. Peaks in cyasteba cell numbers occurred in
February 2007, March 2008 and September 2008. Cell numbers obigaemwere
highest in December 2007 due to the presence of the lEngeritous speciddlva
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flexuosa (formerly Enteromorpha flexuosa). Red algae were only found on two of the
nine sampling dates, both in 2008.

In ALXC2 WD samples cyanobacteria cell numbers weeehighest of all algal groups
on all sampling dates (Fig. 84). Peaks in cyanophyte walbers occurred in March
2008 and April 2009. The large spike in cyanophyte cell numbédsaiinh 2008 was
primarily due to high numbers of the colonial, flamergspeciedlostochopsis |obata
and an unknown, thin oscillatorialean filamentous sge€iell numbers in all groups
were low in September and December 2008. Chlorophyte naméraained low
throughout the study. Red algae were found on eight of tleesaimpling dates, but
always at low densities.

SGLR

In SGLR1 PERI samples cell numbers of diatoms and cyeateha fluctuated
throughout the study (Fig. 85). Cyanobacteria cell numbeaysneral were higher in
2007 than in 2008. Peak cyanophyte numbers were observed iBQIiheT his peak and
the large error associated with it were due to large etsrdifHeteroleibleinia sp. on one
of the two replicate samples. Cell numbers of greerealgae highest in October 2008
and red algae were only found on one sampling date (Oc2068)).

In SGLR1 SAV samples cyanobacteria were dominantrimg®f cell numbers on all but
one sampling date (July 2008) (Fig. 86). Highest concentrationy@anobacteria
occurred from October 2008 to April 2009. Diatom cell numbdacsudated more and
reached higher levels in 2008/09 compared to 2007. Chlorophiteicdders were
highest in July and October 2008 and red algae were only fiunde sampling date
(December 2007).

Biovolume By Algal Group

WEKR

In WEKR1 PERI samples diatoms were dominant or co-darninaerms of biovolume
on all sampling dates (Fig. 87). Diatom biovolume exhibéaegeneral pattern of
increasing biovolume from March 2007 to March 2008. Red aigablnme was higher
in winter and spring and reached its maximum in March 208&er@algae biovolume
peaked in March 2008 and cyanobacteria biovolume in May 2009.

In WEKR1 WD samples diatoms were dominant or co-domimatgrms of biovolume
on all sampling dates (Fig. 88). Diatom biovolume fluctualtedughout the study,
reaching a maximum on January 2009. Red algae biovolume peaWadch 2007, with
two smaller spikes occurring in July 2008 and January 2009. Glges biovolume
remained low throughout the study and cyanobacteria bimelas highest in July
2008.

In WEKR3 PERI samples diatoms were dominant or co-darhinaerms of biovolume

on all sampling dates (Fig. 89). Highest levels of diatamwdlume were reached in
October 2007 and March and July 2008. Red algal biovolume peakaduary 2009
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and green algae in May 2009. Cyanobacteria biovolume redchiw throughout the
study.

In WEKR3 SAV samples diatoms were dominant or co-doniimeterms of biovolume
on all sampling dates (Fig. 90). Diatom biovolume remafaely low in 2007 but
reached higher levels in 2008/09, peaking in January 2009. Retialgalme peaked
in October 2008. Biovolume of green algae was highestisummer in both 2007 and
2008. Cyanobacteria biovolume remained low throughout thy st

RSR

In RSR1 PERI samples diatoms were dominant in terrb®wblume on all sampling
dates (Fig. 91). No seasonal patterns in diatom biovolene observed. Chlorophyte
biovolume peaked in June 2007, but overall green algae biovekashéigher in
2008/09 than in 2007. Cyanobacteria biovolume was higher in 2607rti2008/09. Red
algae biovolume remained low throughout the study.

In RSR1 WD samples diatom and cyanobacteria biovoluvedslevere higher in
2008/09 than in 2007 while red algae biovolume was higher in 2002€88 (Fig. 92).
Green algae biovolume was highest in March 2007 and May 2009.

In RSR2 WD samples diatoms were dominant in termsowbliime on all sampling
dates (Fig. 93). Diatom biovolume peaked in October 2008 an@da2009.
Biovolumes in all other groups remained low throughousthdy.

JUNC

In JUNC1 PERI samples diatoms were dominant or co-datninderms of biovolume
on all sampling dates (Fig. 94). There was a decreasing iraliatom biovolume from
March to October 2007, after which biovolumes increaseld-@mained high for the
remainder of the study. Cyanobacteria biovolume wasehkigh October 2007 and April
2009 and green algae biovolume peaked in March 2007. Red algaeoveresent on
any sampling dates.

In JUNC1 SAV samples diatoms were dominant in ternitsasolume on all sampling
dates (Fig. 95). The three highest diatom biovolume levete attained in 2008/09, with
the peak occurring in April 2009. The large April 2009 peak in didimvolume was
primarily due to a large species®hedra. Chlorophyte and cyanophyte biovolumes
fluctuated throughout the year, mostly at relatively levels compared to the diatoms.
Red algae biovolume remained low throughout the study.

In JUNC2 SAV samples diatoms and green algae were donanaotdominant in terms
of biovolume on all sampling dates in 2007 and diatoms wewelome dominants in all
2008/09 samples (Fig. 96). Diatom biovolume peaked in December P@i8@7arge peak
and the large error associated with it were due to acetions of the large pennate
diatomPleurosira laevis on one of the three replicate samples. Green algaelbme
was highest in June and October 2007. Cyanobacteria aatjeedbiovolume remained
low throughout the study.
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ALXC

In ALXC1 PERI samples diatoms were dominant or co-domtimaterms of biovolume
on all sampling dates (Fig. 97). No seasonal patternstiardibiovolume were observed.
Cyanobacteria biovolume was highest in July and Septe2di@8. Green algae and red
algae biovolume remained low throughout the study.

In ALXC1 SAV diatom biovolume was higher in 2008/09 than in 2(fg. 98).

Biovolume of green algae was highest in December 2007 dhe fwresence of the large
filamentous specigdlva flexuosa. Cyanobacteria and red algae biovolume remained low
throughout the study.

In ALXC2 WD diatom biovolume was highest in the winggd spring months (Fig. 99).
Cyanobacteria biovolume peaked in March 2008 and April 2009 nGilgae and red
algae biovolume remained low throughout the study.

SGLR

In SGLR1 PERI samples diatoms were dominant in ternheoblume on all sampling
dates (Fig. 100). No seasonal patterns in diatom biovolene observed. Cyanobacteria
biovolume peaked in June 2007 while that of green algae aradgeeslwas highest in
October 2008.

In SGLR1 SAV samples there was a trend of increasingrdidiovolume from March
2007 to July 2008 (Fig. 101). After the July peak, diatom biovoluroeedsed and
remained relatively stable for the remainder of tiiel\z Cyanobacteria biovolume
fluctuated throughout the study with peak levels occurringanchkl 2007.Green algae
biovolume was higher in 2008/09 than in 2007. Red algae biovolmeined low
throughout the study.

Relative Abundance by Cell Number

WEKR

Diatoms and cyanobacteria made up the majority of tethhumbers in WEKR1 PERI
samples (Fig. 102). Diatoms accounted for from 42% to 81%talf ¢ell numbers,
peaking in December 2007, and cyanobacteria from 11% to 41%ng&aJune 2007.
Green algae reached a maximum contribution of 5% in M20©8, miscellaneous algae
15% in June 2007 and red algae 3% in March 2007.

In WEKR1 WD samples diatoms accounted for from 39% to 83%6taf cell numbers,
peaking in March 2008, and cyanobacteria from 2% to 50%, peiakivigy 2009 (Fig.
103). Red algae made up 38% of total cell numbers in March 20@dmiMm
contribution of green algae was 4% from June to Dece@®@r. Relative abundance of
miscellaneous algae reached a maximum of 19% in June 2007.

In WEKR3 PERI samples diatoms accounted for from 14% to &6%tal cell numbers,
peaking in March 2008, and cyanobacteria from 8% to 70%, peiakidctober 2007
and January 2009 (Fig. 104). Green algae reached a maximuibwiorirof 23% in
May 2009, miscellaneous algae 14% in June 2007 and red algae &3aamyJ2009.
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In WEKR3 SAV samples diatoms accounted for from 14% to 868astal cell numbers,
peaking in December 2007, and cyanobacteria from 8% to 70kingéa October 2007
and July 2008 (Fig. 105). Green algae ranged from a minimum &b 28tnaximum of
31% in June 2007. Miscellaneous algae reached a maximunbatintriof 12% in
October 2008 and red algae 19% also in October 2008.

RSR

Diatoms and cyanobacteria made up the majority of tefhhumbers in RSR1 PERI
samples (Fig. 106). Diatoms accounted for from 22% to 85%talf¢ell numbers,
peaking in March 2007, and cyanobacteria from 8% to 71%, peiakiume 2007. Green
algae ranged from a minimum of 1% to a maximum of 19% ip RH9. Miscellaneous
algae reached a maximum contribution of 7% in October 201lé ved algae never
made up more than 0.02% of total cell numbers.

In RSR1 WD samples cyanobacteria and diatom cell nurelaive abundance
displayed opposite patterns from March 2007 to December 2007L(Hiyy. Diatoms
accounted for 19% of total cell numbers in March 2007 and A(®@&cember 2007
while cyanobacteria accounted for 76% of total cell rensilm March 2007 and 27% in
December 2007. Green algae reached a maximum contrib@i@da m May 2009,
miscellaneous algae 17% in June 2007 and red algae 2% in O28dger

In RSR2 WD samples diatoms accounted for from 21% to 9li%talfcell numbers,
peaking in December 2007, and cyanobacteria from 2% to 68%ingéaMay 2009
(Fig. 108). Green algae reached a maximum contribution ah@ttober 2008 and
miscellaneous algae 30% in March 2007, while red algae n&ae® up more than 0.2%
of total cell numbers.

JUNC

Diatoms and cyanobacteria made up the majority of tethhumbers in JUNC1 PERI
samples (Fig. 109). Cyanobacteria had the highest reidtivedance in terms of cell
number from March to October 2007 and again in April 2009 evelidtoms had the
highest abundance from December 2007 to January 2009. Diatomsged for from
19% to 91% of total cell numbers, peaking in September 200&yandbacteria from
6% to 73%, peaking in March 2007. Green algae reached a maxiominbution of 1%
in March 2007 and July 2008 and miscellaneous algae 10% in June 2087ed algae
were not present in any samples.

Cyanobacteria made up the majority of total cell nusibedUNC1 SAV samples (Fig.
110). Cyanobacteria accounted for from 48% to 86% of tetehembers, peaking in
April 2009. Diatoms accounted for from 9% to 32% of totdlm@nbers, peaking in
January 2009. Green algae reached a maximum contribut&® of March 2008 and
miscellaneous algae 20% in January 2009, while red algae maderup more than
0.2% of total cell numbers.

In JUNC2 SAV samples diatoms accounted for from 14% to 76%tal cell numbers,
peaking in March 2008, and cyanobacteria from 6% to 84%, peiakidctober 2008
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(Fig. 111). Green algae relative abundance in terms lafue@ber was higher in 2007
than in 2008/09, with a maximum value of 11% in October 2007ZceWlasmeous algae
reached a maximum contribution of 20% in January 2009 wdd@lgae never made up
more than 0.2% of total cell numbers.

ALXC

Diatoms and cyanobacteria made up the majority of tefhhumbers in ALXC1 PERI
samples (Fig. 112). Diatoms accounted for from 22% to 75%talf ¢ell numbers,
peaking in December 2007, and cyanobacteria from 17% to 65%nge&aJune 2007.
Green algae ranged from a minimum of 0.4% to a maximub@%f in December 2008.
Miscellaneous algae reached a maximum contribution oh&%ébruary 2007 while red
algae was only found on one sampling date (December 2000n8nkdad a relative
abundance of 0.1%.

Total cell numbers in ALXC1 SAV samples were dominatgdyanobacteria, which
accounted for from 48 % to 89% of total cell numbers, wiak relative abundance in
June and September 2007 (Fig.113). Diatom relative abundatecens of cell number
was generally higher in 2008/09 than in 2007. Diatom relabuadance ranged from
4% to 49%, peaking in April 2009. Green algae reached a maximatmbezition of 30%
in December 2007 and miscellaneous algae 8% in February 20 redhalgae never
made up more than 0.03% of total cell numbers.

Total cell numbers in ALXC2 WD samples were dominatedyanobacteria, which
accounted for from 53 % to 85% of total cell numbers, wiak relative abundance in
March 2008 (Fig.114). Diatom relative abundance ranged frono43%%, peaking in
December 2007. Green algae relative abundance in terwe$f nilmber was higher in
2008 than in 2007, with a maximum value of 18% in July 2008. Miswalus algae
reached a maximum contribution of 20% in February 2007 andlgad 2% in April
2009.

SGLR

Diatoms and cyanobacteria made up the majority of tefhhumbers in SGLR1 samples
(Fig. 115). Diatom relative abundance in terms of celllbemvas higher in winter and
spring months in 2008/09 than in winter/spring 2007. Diatomivelabundance ranged
from 25% to 93%, peaking in April 2009. Cyanobacteria relativendance in terms of
cell number was higher in 2007 than in 2008/09. Cyanobacterauated for from 4% to
68% of total cell numbers, peaking in June 2007. Green alggeddrom a minimum of
2% to a maximum of 12% in October 2008. Miscellaneous atgehed a maximum
contribution of 8% in March 2007 and red algae 0.2% in Oct20@8.

Cyanobacteria were the dominant contributors to tkhhumbers in SGLR1 SAV
samples (Fig. 116). Cyanobacteria accounted for from 4188%o of total cell numbers,
peaking in June 2007 and January 2009. Diatom relative abundageé feom 7% to
58%, peaking in July 2008. Green algae reached a maximum cbintribf 12% in
October 2008 and miscellaneous algae 9% in March 2007, wthildgae was only
found on one sampling date (December 2007) and only hadise@bundance of 0.1%.
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Relative Abundance by Biovolume

WEKR

Diatoms were the dominant contributors to total bioree in WEKR1 PERI samples
(Fig. 117). Diatoms accounted for from 52% to 89% of totalddume, peaking in
March 2008. Red algae biovolume relative abundance ranged #oto 35%, peaking
in March 2007 and cyanobacteria accounted for from 0.1% tod&&tal biovolume,
peaking in May 2009. Green algae reached a maximum contraft@?o in March
2008 and miscellaneous algae never contributed more thao ttalt biovolume.

Diatoms were the dominant contributors to total biore in WEKR1 WD samples
(Fig. 118). Diatoms accounted for from 52% to 97% of totalddume, peaking in
December 2007. Red algae biovolume relative abundance ranged% to 47%,
peaking in March 2007. Peak cyanobacteria relative biovo{@6#) occurred in July
2008. Green algae reached a maximum contribution of 9% @20eV and
miscellaneous algae never contributed more than 1%dbhiovolume.

In WEKR3 PERI samples diatoms were the dominant cartib to total biovolume on
all sampling dates (Fig. 119). Diatoms accounted for from @197 % of total
biovolume, peaking in March 2008. Red algae biovolume relabwedance was highest
in October 2008 (21%) and January 2009 (39%). Green algae biovalatiee
abundance ranged from 1% to 38%, peaking in May 2009. Cyandaautdr
miscellaneous algae had maximum biovolume relative abuadari 2% and 1%
respectively.

In WEKR3 SAV samples diatoms accounted for from 27% to 9¥aétal biovolume,
peaking in December 2007 and March 2008 (Fig. 120). Red algae bievadiative
abundance peaked in both October 2007 (25%) and October 2008 (6G@%).aRjae
biovolume relative abundance ranged from 2% to 54%, peakihghm 2007.
Cyanobacteria and miscellaneous algae had maximum biogaklative abundances of
7% and 2% respectively.

RSR

In RSR1 PERI samples diatoms were the dominant cordribtd total biovolume on all
sampling dates (Fig. 121). Diatoms accounted for from 73% to®9®al biovolume,
peaking in March 2007. Green algae biovolume relative abuadanged from 0.3% to
23%, peaking in June 2007. Cyanobacteria biovolume relativedabce ranged from a
minimum of 0.4% to a maximum of 15% in October 2007. Misoetais algae reached a
maximum contribution of 2% in June 2007 and red algae 0.3% lioHV2H08.

In RSR1 WD samples diatoms were the dominant contribuitototal biovolume on all
sampling dates (Fig. 122). Diatoms accounted for from 47% to&®éal biovolume,
peaking in December 2007. Cyanobacteria biovolume relalbivadance ranged from a
minimum of 2% to a maximum of 32% in October 2008. Chlorapbyavolume relative
abundance peaked in March 2007 (19%) and May 2009 (18%). Red algeee largyer
contributor to total biovolume in 2007 than in 2008/09, witfeak percent total
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biovolume of 22% occurring in March 2007. Miscellaneous algaehed a maximum
contribution of 1% in both March and June 2007.

Diatoms were the dominant contributors to total biorn@ on all sampling dates in
RSR2 WD samples (Fig. 123). Diatoms accounted for from 898%¢099% of total
biovolume. Cyanobacteria reached a maximum contribadidatal biovolume of 10% in
March 2007, green algae 5% in March 2008 and both miscellan&aesand red algae
reached a maximum biovolume contribution of 2% in May 2009.

JUNC

In JUNC1 PERI samples diatoms were the dominant caombrib to total biovolume on
all sampling dates (Fig. 124). Diatoms accounted for from &899% of total
biovolume, peaking in December 2007. Cyanobacteria biovolataBve abundance
ranged from a minimum of 0.7% to a maximum of 47% in Oat@687. Green algae
reached a maximum contribution to total biovolume ofid®darch 2007 and
miscellaneous algae 1% on that same date. Red alga@otarbserved in JUNC1 PERI
samples.

In JUNC1 SAV samples diatoms accounted for from 9% to 3D84tal biovolume,
peaking in October 2007 (Fig. 125). Cyanobacteria biovoluragvelabundance ranged
from a minimum of 10% to a maximum of 23% in March 2007. Grdgae biovolume
relative abundance ranged from 0.5% to 11%, peaking in March Ri€Gkllaneous
algae reached a maximum contribution of 2% in March 2007exhdlgae 4% in January
2009.

In JUNC2 SAV diatoms and green algae were the dominanttilsotors to total
biovolume in 2007 and diatoms were dominant in 2008/09 (Fig. 12&)om$s accounted
for from 42% to 99% of total biovolume, peaking in Januay April 2009. Green algae
biovolume relative abundance ranged from a minimum of @& maximum of 57% in
October 2007. The high values in June 2007 were due to therilaas species
Cladophora glomerata andUIva flexuosa and in October 2007 were dueGoglomerata.
Cyanobacteria reached a maximum contribution to tmdablume of 5% in October
2008 while miscellaneous algae and red algae never exceedafdtdf# biovolume.

ALXC

In ALXC1 PERI samples diatoms were the dominant coutos to total biovolume in
2007 and diatoms and cyanobacteria were the dominanthrdots to total biovolume in
2008 (Fig. 127). Diatoms accounted for from 28% to 98% of tatablhume, peaking in
September 2007 and April 2009. Cyanobacteria biovolume rektivedance ranged
from a minimum of 1% to a maximum of 69% in September 2008e1Galgae reached a
maximum contribution to total biovolume of 10% in June 20@#enmiscellaneous

algae and red algae never exceeded 1% of total biovolume.

In ALXC1 SAV samples diatoms accounted for from 47% to 96%tal biovolume,

peaking in December 2008 (Fig. 128). Cyanobacteria biovolulat®veeabundance
ranged from a minimum of 3% to a maximum of 34% in Septe2D@7. Green algae
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biovolume relative abundance ranged from 0.05% to 35%, peakidgcdember 2007.
Miscellaneous algae and red algae never exceeded 1% ldfibetdume.

Diatoms were the dominant contributor to total biovad in ALXC2 WD samples on all
sampling dates with the exception of March 2008, when ®dauteria were biovolume
dominants (Fig. 129). Diatoms accounted for from 40% to 94#a6taf biovolume,
peaking in December 2008. Cyanobacteria biovolume relabivadance ranged from a
minimum of 1% to a maximum of 47% in March 2008. Green digaelume relative
abundance ranged from 1% to 22%, peaking in July 2008. Miscealaiadgae reached a
maximum contribution of 3% in March 2008 and red algae 16%pni 20009.

SGLR

In SGLR1 PERI samples diatoms were the dominant caidrib to total biovolume on
all sampling dates (Fig. 130). Diatoms accounted for from @véwer 99% of total
biovolume, peaking in April 2009. Cyanobacteria biovolumatred abundance ranged
from a minimum of 0.1% to a maximum of 18% in March andddaber 2007. Green
algae biovolume relative abundance ranged from 0.1% to 17&kingen October 2008.
Red algae reached a maximum contribution of 2% in March a0@8niscellaneous
algae never exceeded 1% of total biovolume.

In SGLR1 SAV samples, as relative abundance of diatoensased from March 2007 to
December 2007 relative abundance of cyanobacteria dedredtse which both
fluctuated for the remainder of the study (Fig. 131). Diataoct®unted for from 24% to
91% of total biovolume, peaking in December 2007. Cyanohadiiewvolume relative
abundance ranged from a minimum of 8% to a maximum of 74%ansh 2007. Green
algae made a larger contribution to total biovolume in 2ZWM&ian in 2007, peaking at
43% in October 2008. Miscellaneous algae reached a maximutnibadion of 1% in
June 2007 and red algae 0.4% in December 2007.

Chlorophyll Analysis

WEKR

At WEKR1 chlorophylla (chl-a) levels were higher in 2008/09 than in 2007 for
emergent and woody debris samples (Fig. 132). On most sgrdplies at WEKR1
periphytometer (Peri) cld-levels were lower than those of the natural sulestrat
Sediment chh at WEKR1 was highest in March 2008 (Fig. 133). At WEKR3 enmrge
chl-a fluctuated throughout the study, peaking in May 2009 (Fig. 134). VBEKR
submerged aquatic vegetation (SAV) alwas higher in 2008/09 than in 2007.
Periphytometer chifluctuated throughout the study at WEKR1, peaking in July 2008.

RSR

RSR1 emergent clallevels were low throughout the study period until a largek pe
occurred in May 2009 (Fig. 135). Woody debris samples from RS#plaged trends of
increasing chk from March 2007 to December 2007 and March 2008 to May 20009.
RSR1 periphytometer clalfluctuated throughout the study, peaking in May 2009.
Sediment chih at RSR1 exhibited a decreasing trend from spring to mimtgoth 2007
and 2008 (Fig. 136). At RSR2 both emergent and woody debrgstehded to be higher
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in 2008/09 than in 2007 (Fig. 137). Woody debrisahl RSR2 peaked in October 2008.
Sediment chh at RSR2 fluctuated throughout the study, with a much lohlea ¢
concentration measured in October 2008 (Fig. 138).

JUNC

JUNC1 SAV chla levels fluctuated throughout the study, although most ofitieest
concentrations were measured in 2008/09, peaking in April 20091(F%y.
Periphytometer chitlevels also fluctuated throughout the study, with maximum
concentration July 2008. Sediment elt JUNC1 varied throughout the study, with a
much lower chla concentration measured in April 2009 (Fig. 140). JUNC2 SAVachl
concentrations increased from February 2007 to December ROOWere more variable
in 2008/09 (Fig. 141). Minimum sediment @toncentration in JUNC2 samples
occurred in October 2008 and was followed by peak concemtsat January and April
2009 (Fig. 142).

ALXC

ALXC1 emergent, SAV and periphytometer ehlkevels displayed an upward trend from
February 2007 to December 2007 (Fig. 143). In 2008/09 emergent and {memipter
chlorophylla levels were low until peaking in December or April 2009 X&11 SAV
chl-a concentrations displayed an upward trend from March 200§tib2909. In
ALXC2 emergent and woody debris @both varied throughout the study period and
both reached maximum levels in April 2009 (Fig. 144). In 2007 @RXediment chi
levels were highest in February and December (Fig. 145kddiment samples were
collected at ALXC2 in 2008, as sampling was accidentallycked to SAV samples.
Sediment chh levels in April 2009 were comparable to those seenhbmnuaey and
December 2007.

SGLR

SGLR1 SAV chla was generally higher in 2008/09 than in 2007 (Fig. 146).
Periphytometer chd concentrations at SGLR1 decreased from March 2007 tonibece
2007 before becoming more variable in 2008/09.

Ash Free Dry Weight Analysis (AFDW)

WEKR

At WEKR1 emergent AFDW was low and variable throughoatdtudy, while woody
debris AFDW was higher in 2008/09 than in 2007 (Fig. 147). Peripteter AFDW at
WEKR1 was higher in 2007 then in 2008/09. WEKR1 sediment AFDW paake
December 2007 (Fig. 148). At WEKR3 emergent AFDW remainedhoaughout the
study (Fig. 149). SAV AFDW was higher in 2008/09 than in 2007, peakiktarch
2008, while periphytometer AFDW tended to be higher in 2007itha@08, with a
maximum value in June 2007.

RSR

At RSR1 emergent AFDW was low and variable throughousthey, while woody
debris AFDW peaked in October of both 2007 and 2008 (Fig. 150). RSR1
periphytometer AFDW tended to be higher in 2007 than in 20@B,anmaximum value
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in June 2007. Sediment AFDW at RSR1 peaked in June 2007 and theaddécough
October 2008 (Fig. 151). At RSR2 emergent AFDW was low throuigine study, while
woody debris AFDW displayed a large peak in March 2007 (Fig. Bz)iment AFDW
at RSR2 peaked in June 2007 and May 2009 (Fig. 153).

JUNC

In 2007 JUNC1 samples SAV AFDW peaked in June and periphytoAEERAV in
December, while in 2008/09 both substrates had maximum ARDMril 2009 (Fig.
154). With the exception of October 2007 samples, JUNC1 sedhr@®W was higher
in 2007 than in 2008/09 (Fig. 155). At JUNC2 SAV AFDW exhibitedtietly small
fluctuation throughout the study until a large peak occurrégbiit 2009 (Fig. 156).
Sediment AFDW at JUNC2 peaked in February 2007 and April 20091(%19.

ALXC

At ALXC1, emergent samples displayed an overall upward treA¢fDW from
February to December 2007 (Fig. 158). Emergent AFDW was vaoiable in 2008/09
and peaked in April 2009. ALXC1 SAV AFDW was higher in 2008/09 th&007
while periphytometer AFDW fluctuated over the coursenefdtudy. No clear patterns in
emergent AFDW were apparent at ALXC2 (Fig. 159). Followipgak in February,
AFDW in ALXC2 woody debris samples remained variabletf@ remainder of the
study. ALXC2 sediment samples showed an overall upward imelNgDW from
February to September 2007, before a precipitous declinedariber 2007 (Fig. 160).
By April 2009 ALXC2 sediment AFDW levels were more compéab that seen in the
earlier 2007 samples.

SGLR

In SGLR1 submerged aquatic vegetation AFDW peaked in Decetib@&rand July
2008 (Fig. 161). AFDW in SGLR1 periphytometer samples fluctudmeaigghout the
course of the study.

Macroalgal Mat Samples

With the exception of SGLR1, mats of macroalgae wetdrequently encountered at the
Task 3 sampling sites. At ALXC1 floating mats of attacBéatiophora glomerata

(151.2 gdw/rf) were encountered in December 2007. Benthic matgrmbya wollei

were sampled twice at JUNC1, once in October 2007 (526.24 Gieich once in
December 2007 (62.08 gdwimLarge and persistent benthic matd.grigbya wollei
occurred at SGLR1. Overall biomass of these mats tetodeel higher in 2007 than in
2008/09 (Fig. 162).

Segment Comparisons
Segment comparisons were made using the Kruskal-Walliddllesved by Dunn’s
Procedure. In figures 163-178 columns sharing a letter arggmificantly different.

Periphytic Algal Cell Density
Periphytic algal cell density on SAV over the entingdy period was significantly higher
at WEKR3, JUNC2, ALXC1 and SGLR1 than at JUNC2 (Fig. 163).deasity on
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woody debris was significantly higher at WEKR1 and RSRb @it RSR2 (Fig. 164). No
significant difference in cell density on periphytomsteras detected (Fig. 165).

Periphytic Algal Biovolume

Periphytic algal biovolume on SAV over the entire stpdsiod was significantly higher
at WEKR3, ALXC1 and SGLR1 than at JUNC1 and JUNC2 (Fig. 188Y periphytic
algal biovolume at WEKR3 was also significantly higheart at SGLR1. Periphytic algal
biovolume on woody debris was significantly higher atkKiR and RSR2 than at
ALXC2 (Fig. 167). Periphytic algal biovolume on periphytomet®as significantly
higher at WEKR3 and ALXC1 than at WEKR1 (Fig. 168).

Periphyton chia

Periphyton chia on SAV over the entire study period was significanigphar at WEKR3
than at JUNC1 and JUNC2 and was significantly highelat@{ than at JUNC1 (Fig.
169). The variability caused by a small number of highaghkeasurements may explain
why JUNC2 was not significantly different than ALXC1da8GLR1. Periphyton cld-

on woody debris was significantly higher at WEKR1 and R8Rn at ALXC2 (Fig.

170). No significant difference in periphyton ebén periphytometers was detected (Fig.
171). Periphyton chdeon emergents was significantly higher at WEKR1 and WEKR
than at ALXC2 (Fig. 172). Sediment chlwas significantly higher at RSR1 and RSR2
than at JUNC2 (Fig. 173).

Periphyton AFDW

Periphyton AFDW on SAV over the entire study period gigaificantly higher at
WEKRS than at JUNC2 (Fig. 174). Periphyton AFDW on woodyidetas significantly
higher at WEKR1 and RSR2 than at ALXC2 (Fig. 175). No sicami difference in
periphyton AFDW on periphytometers was detected (Fig. 1 &@)pltton AFDW on
emergents was significantly higher at WEKR1 and ALXChtaaRSR1 (Fig. 177).
Sediment AFDW at WEKR1 was significantly higher thaR&R1, RSR2, JUNC1 and
JUNC2 (Fig. 178). ALXC2 sediment AFDW was also significahtgher than at
JUNC2.

Substrate Comparisons
Substrate comparisons were made using the Kruskal-Walflisféllowed by Dunn’s
Procedure. In figures 179-190 columns sharing a letter arggmificantly different.

Total periphytic algal cell numbers (all stream segmeatsbined) were significantly
higher on SAV samples than on periphytometer samplgs 1¥D). There were no
significant differences in cell numbers of diatoms (Ba@phyta) or green algae
(Chlorophyta) between substrates (Figs. 180,181). Cyanoisact# numbers were
higher on SAV samples than on periphytometer or woodgidsdmples (Fig. 182). Red
algae (Rhodophyta) cell numbers were significantly higimewoody debris samples than
on periphytometer or SAV samples (Fig. 183).

Total periphytic algal biovolume (all stream segmentslmoed) was significantly higher
on woody debris samples than on periphytometer or SMples (Fig. 184). Diatom
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biovolume was significantly higher on woody debris sas@n on periphytometer or
SAV samples (Fig. 185). There was no significant diffeeandiovolume of green algae
or cyanobacteria between substrates (Figs. 186,187). Redoidyalume was
significantly higher on woody debris samples than orppgtometer or SAV samples
(Fig. 188).

Chlorophylla concentration (all stream segments combined) wasicggntly lower on
emergent samples than on periphytometer, SAV or woodysdsimples (Fig. 189).
AFDW (all stream segments combined) was significdatiser on emergent samples
than on periphytometer, SAV and woody debris samplesignificantly higher on
woody debris samples than on periphytometer or SAV san(ipig. 190).

Relationships Between Water Quality and Biological Petars

WEKR1

At WEKR1 total suspended solids (TSS) was negatively evec with diatom (BACIL)
cell number, green algae (CHLOR) biovolume, cyanobac(€YANO) biovolume, red
algae (RHODO) biovolume, total cell number and periphygidsa (Table 18). CHLOR
cell number was also negatively correlated with cever CHLOR biovolume was
negatively correlated with TOC. Nutrient parameter$significant positive
correlations with biological parameters included NM(periphyton chia) and TKN
(sediment chh). Nutrient parameters with significant negative catiehs with
biological parameters included RO (CYANO biovolume, periphyton cld), TKN
(RHODO cells, RHODO biovolume) and TP (sedimentahf urbidity was positively
correlated with periphyton clal-and periphyton AFDW. Sediment AFDW was
negatively correlated with water temperature and politoarelated with conductivity.

WEKR3

At WEKR3 BACIL numbers were negatively correlated witkN, TOC and color and
positively correlated with pH (Table 19). The only sigaiht correlation with BACIL
biovolume was a positive one with RO. CHLOR cell number and biovolume were
both positively correlated with water temperature arghtieely correlated with
conductivity, dissolved oxygen and TP. In addition CHLORreenbers had a
significant negative relationship with TOC and CHLOBMailume with NQ-D.

CYANO cell numbers and biovolume were both positivelsrelated with water
temperature and negatively correlated with TP. CYANOmehbers were also
negatively correlated with conductivity while CYANO baume had a negative
correlation with TOC, TKN and color. RHODO cell numband biovolume were
positively correlated with TKN, TOC, TP, COLOR and ND and negatively correlated
with water temperature. There was a negative comwaldtween total cell number and
TOC, TP, color and TKN and a positive correlation widter temperature. There were
no significant correlations between total biovolumd any of the measured water
guality parameters. Periphyton @lwas positively correlated with TSS.

RSR1

At RSR1 BACIL biovolume was negatively correlated withbidity (Table 20). CHLOR
cell number and biovolume were negatively correlatetl alkkalinity and positively
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correlated with TSS. CHLOR cell number was also pagticorrelated with NQD

while CHLOR biovolume was negatively correlated witinductivity and positively
correlated with pH. CYANO cell number and total cell fn@mwere both negatively
correlated with conductivity and alkalinity and positivetyrrelated with TSS.

Periphyton chia was positively correlated with NED, cover and TSS and negatively
correlated with alkalinity, turbidity and ROPeriphyton AFDW was positively correlated
with cover. Sediment AFDW was negatively correlatethwiater flow and N@D and
positively correlated with turbidity and RD.

RSR2

BACIL cell number and biovolume at RSR2 were positieayrelated with NQD
(Table 21). BACIL biovolume was also positively cortethwith D.O. and negatively
correlated with water temperature. CYANO cell numbes pasitively correlated with
dissolved oxygen. CYANO biovolume was negatively coteelavith conductivity and
positively correlated with N@D and TSS. Both total cell number and total biovolume
were positively correlated with NED. Total biovolume was also positively correlated
with D.O. and negatively correlated with water tempeetThere was a negative
correlation between periphyton coand PQ-D and a positive correlation between
periphyton chla and turbidity. Sediment chl-a was negatively correlatitl NH4-D,
TKN and color positively correlated with pH. Periphyt®RDW was positively
correlated with D.O. and pH and negatively correlatetl wanductivity while sediment
AFDW was negatively correlated with water flow.

JUNC1

At JUNC1 BACIL cell number and biovolume were negatiegyrelated with PE@D

and positively correlated with TP and dissolved oxygeml€r22). In addition BACIL
cell number was positively correlated with turbidity 8&CIL biovolume was
negatively correlated with TSS. CHLOR cell number angtdilume were positively
correlated with turbidity. CYANO cell numbers and biavok were both positively
correlated with turbidity and TP and negatively correlatéh PQ-D. CYANO
biovolume also had a positive correlation with disstlegygen. RHODO cell number
and biovolume were both negatively correlated with wegeperature. Total cell number
and total biovolume were both negatively correlateth WiD-D and positively correlated
with D.O., TP and turbidity. There was also a positweelation between total cell
number and pH and a negative correlation between totallome and TSS. Periphyton
chl-a was positively correlated with TP and negatively datesl with PQ-D, NO,-D

and TKN. Periphyton AFDW was negatively correlated iltalinity and sediment
AFDW was negatively correlated with NH4-D.

JUNC2

At JUNC2 both BACIL cell number and biovolume were nagét correlated with TSS
and TOC (Table 23). BACIL cell number was positivelyretated with pH while
BACIL biovolume was positively correlated with D.O.danegatively correlated with
alkalinity. CHLOR cells and biovolume were both posilycorrelated with PE-D and
negatively correlated with dissolved oxygen. CHLOR bior@ was also positively
correlated with color and TKN and negatively correlatditt NO,-D. Dissolved oxygen
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was positively correlated with CYANO cell number bugagvely correlated with
CYANO biovolume. CYANO biovolume was positively coatdd with PQ-D, color
and TKN. Total biovolume was negatively correlated wittalinity, TSS and NQ@D.
Periphyton AFDW was negatively correlated with TOCdiBent AFDW was
negatively correlated with color, turbidity and TP anditpasy correlated with NH-D.

ALXC1

At ALXC1 BACIL cell number and biovolume were both nagealy correlated with
conductivity and BACIL biovolume was positively correldtwith TKN (Table 24). Both
CHLOR cell number and biovolume were positively coteslawith turbidity and color.
CYANO cell number and biovolume were both positivelyreated with turbidity. In
addition CYANO biovolume was positively correlated wattior, alkalinity and TKN
and negatively correlated with conductivity. Periphytbkhacand AFDW were both
positively correlated with NIHD and negatively correlated with TSS. Periphytonachl-
was also negatively correlated with color, TOC anddcativity.

ALXC2

At ALXC2 both BACIL cell number and biovolume were nageally correlated with
TOC, TKN, color and turbidity and positively correlatetihnalkalinity and conductivity
(Table 25A). There was also a positive correlatiomvbet BACIL cell number and pH.
CYANO cell number and biovolume were positively corredawith pH and alkalinity.
CYANO cell number was also negatively correlated witor and TOC and CYANO
biovolume was positively correlated with conductivitytB total cell number and total
biovolume were positively correlated with pH and alkgjiaind negatively correlated
with color and TOC. Total biovolume was also negayicelrrelated with TKN and
canopy cover and positively correlated with D.O. anddoetivity. Sediment chl-a was
negatively correlated with canopy cover and TKN and pegitcorrelated with NQD
(Fig. 25B). Periphyton AFDW was only positively correltwith water flow. Sediment
AFDW was positively correlated with TKN and water tengpere and negatively
correlated with conductivity, P£D and dissolved oxygen.

SGLR1

At SGLR1 BACIL cell number was positively correlatedwiurbidity (Table 26).
CHLOR cell number and biovolume were both negativelyatated with N@-D, and
canopy cover and positively correlated with,ADand TSS. There was also a positive
correlation between CHLOR cell number and turbidity. LOR biovolume was
negatively correlated with conductivity and positivelyretated with water temperature.
CYANO cell number was positively correlated with watemperature and R and
negatively correlated with conductivity and water fldcRHODO cell number and
biovolume were positively correlated with HB. Total cell number was positively
correlated with P@D and turbidity and negatively correlated with ND. Total
biovolume and periphyton cllwere both positively correlated with TP and negatively
correlated with canopy cover. Periphyton ahlras also negatively correlated with
alkalinity.
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Conclusions

The periphytic algal communities in the five springs @ranhin this study have two
easily recognizable components: benthic or floatirgyanlations of (primarily)
flamentous algae and communities attached to submergeadatabsTask 2 of the
current study (which annually examined visible periphglgal communites from the
headspring to some distance downstream) better coverdidstrcomponent and Task 3
(short stream segments sampled quarterly) the second oentpo

While periphytic algae were found along the length aftadfam runs, benthic/floating
mats of filamentous algae were most common in and drthenheadsprings and in wide,
shallow areas with low canopy cover. The most exergrowths of filamentous algae
were observed in the Wekiva River, Juniper Springs, AlgeaSprings and Silver Glen
Springs. In the Wekiva River a benthic maDathotomos phon/VVaucheria sp. was
present in the lagoon section just downstream of thddmeing in 2007 and in 2008
extensive growths of the filamentous red alganpsopogon coeruleus were present
downstream of the lagoon in the upper reaches of teeim2008. In Juniper Springs a
persistent benthic mat of the cyanophyyagbya wollel with smaller amounts of the
green alg&pirogyra was present in the springhead, just upstream from thegspuilet.
Alexander Springs had a large persistent benthic méaeadrieen algélydrodictyon
reticulatum in the springhead and occasional floating/attached ohdbe green algae
Cladophora glomerata andUlva flexuosa in the wide, shallow zone just upstream of
FR445. Large floating accumulations of the filamentougrgal cyanobacteria
Gloeotrichia natans were observed in the downstream section of Alexa@Gdeek in

2007 and globular colonies of the filamentous cyanobadtiedechopsis lobata were
seen attached to woody debris in the downstream sexftiiexander Creek in 2007 and
2008. An extensive, persistent benthic maltyfgbya wollel was present in the
springhead area of Silver Glen Springs. Brown-colordaients” of diatoms, composed
mainly of Pleurosira laevis andTerpsinoe musica, were observed at times on SAV and
woody debris in all springs.

The algal communities found in the current study areasirtol those found in previous
studies conducted on Florida spring systems. Most of ¢fa¢ talxa listed by Whitford
(1956) in his study of springs in Florida were found in theesurstudy. Whitford (1956)
and Stevenson et al. (2004) found thgtgbya wollei (asPlectonema wollei and

Lyngbya majuscula respectively) formed large and abundant mats in sorsleviiger
springs. Stevenson et al. (2004) found that relativelfffementous macroalgae formed
thick mats in Florida springs, includihgngbya wollei (asL. majuscula), Vaucheria,
Dichotomosi phon andCompsopogon. These were some of the main large mat formers
found in the current study. Stevenson et al. (2004) found_timgbya, Vaucheria and
Dichotomosiphon were characteristic of high nutrient springs whklledophora,
Hydrodictyon andSpirogyra were characteristic of low nutrient springs. Whitf¢t856)
described mats dilydrodictyon reticulatum in Weekiwachee Springs and Crystal River
similar to the mat of this species found at Alexandgemgs in this study. Dominant
algal taxa in the current study are similar to thosedoin the previous study conducted
by GreenWater Laboratories on the Wekiva River anckR8prings Run (2005).
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Diatoms had the highest species richness of all algalpgron all substrates, at all sites
and on all sampling dates. Diatoms were also found te trevhighest species diversity
in the Wekiva River and Rock Springs Run in the 2005 GreesMl/aboratories study.
Periphytometer slides tended to have higher diatom shi@n other substrates. Green
algae and cyanobacteria tended to be less diverse afywlebris compared to other
substrates. Red algae species richness was low gtiadsthroughout the study with
only three species recorded in TaskBat(achospermum sp.,Compsopogon coeruleus
andThorea ramosissma) and two Batrachospermum sp. andC. coeruleus) in Task 3
samples.

In terms of cell density and relative abundance, diatmmdscyanobacteria were
dominant in almost all samples from all springs, withrobacteria more important in
SAV samples. Red algae had higher numbers on woody dabmies than on other
substrates. Diatoms were also dominant or co-dominadtsamples in terms of
biovolume and biovolume relative abundance. Diatoms @aiseefound to be the
dominant algal group in terms of biovolume in the 2005 Grea¥\Laboratories study.
Cyanobacteria had a larger effect on total cell nurtitan on total biovolume due to the
cyanobacteria community being dominated by small-celtdonial and filamentous
forms. Green algae and red algae had a larger impactadmitmvolume than on total cell
number owing to the fact that their representativeddd to be large filamentous forms.

Total cell numbers were lower on periphytometer santhkes on those from other
substrates. Total biovolume was higher in woody debngptes than on periphytometer
and SAV samples. This was due to the abundance of latgendipecies such as
Pleurosira laevis, Synedra spp. andlerpsinoe musica in these samples. Diatom and red
algae biovolume was higher on woody debris samples thémose from other
substrates. Total cell numbers and total biovolume ékiVé River samples tended to be
higher than in those from Juniper Creek and AlexandezlCre

Chlorophylla concentration and AFDW were lower on emergent sanipdason those
from other substrates. Woody debris samples had higheWAthan did periphytometer,
SAV and emergent samples. Chloroplaytnd AFDW in Wekiva River samples tended
to be higher than in those from Juniper Creek and AtbxaGreek.

Overall, Wekiva River and Rock Spring Run stream segnmaatdigher nitrogen and
phosphorus levels compared to segments from Juniper Crieeknder Creek and
Silver Glen Springs. Of the spring runs in this study WeeRwer and Rock Spring Run
stream segments were on the low end in terms of camtyeind the high end in terms
of alkalinity.

Few consistent patterns in relationships betweenrwgaiaity and biological parameters
were revealed through Spearman Correlation analysadels in factors affecting light
availability (color, TSS, TOC, turbidity and canopy eovand concentrations of various
forms of nitrogen and phosphorus were the water qualignpetiers most often
correlated with total cell number, total biovolume,ipeyton chla and periphyton
AFDW. Forms of nitrogen were most highly correlatethwotal cell number, total
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biovolume, periphyton ctd-and periphyton AFDW at RSR2 and ALXC1. Forms of
phosphorus were most highly correlated with theses péeasret JUNC1 and SGLR1.
Total cell number was not correlated with any ofrtileasured water quality parameters
at JUNC2 and ALXCL1. Total biovolume was not correlatdth any of the measured
water quality parameters at WEKR1, WEKR3 and RSR1. Pedplshlorophylla was
not correlated with any of the measured water qualitgrpaters at JUNC2 and ALXC2
and periphyton AFDW was not correlated with any ofrtieasured water quality
parameters at WEKR3 and SGLR1. Results of other studiefada springs also show
complex relationships exist between water quality anghipgon communities.
Stevenson et al. (2004) found that periphytonachikd AFDW did not correlate with any
of the environmental variables measured in their steidier (1991) found that
differences in light availability were the primary cadsr the differences observed in
periphyton communities from two reaches of the Wekiv@R Hornsby et al. (2000)
found that periphyton cell density and biovolume was pedjticorrelated with nitrate
concentration in spring-influenced sections of the SuearRiver, Withlacoochee River
and Santa Fe River.
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Table 6: Dominant substrates sampled and analyses to be condedtn each study
segment for Task 3 — Algal and Water Quality Studies.

Segment| EMERG SAV WD SED BMA
WEKR1 | Chla & AFDW Chl a, AFDW & Chl a analysis | When
on 3 replicates, algal 1D, on 3 replicates | encountered
gualitative enumeration and | and qualitative | during SED
species 1D biovolume on 3 species ID sampling
replicates
WEKRS3 | Chla & AFDW | Chl a, AFDW & When
on 3 replicates, | algal ID, encountered
qualitative enumeration and during SED
species ID biovolume on 3 sampling
replicates
RSR1 | Chla & AFDW Chl a, AFDW & Chl a analysis | When
on 3 replicates, algal ID, on 3 replicates | encountered
qualitative enumeration and | and qualitative | during SED
species ID biovolume on 3 species ID sampling
replicates
RSR2 | Chla & AFDW Chl a, AFDW & Chl a analysis | When
on 3 replicates, algal 1D, on 3 replicates | encountered
qualitative enumeration and | and qualitative | during SED
species ID biovolume on 3 species ID sampling
replicates
JUNC1 Chl a, AFDW & Chl a analysis | When
algal 1D, on 3 replicates | encountered
enumeration and and qualitative | during SED
biovolume on 3 species ID sampling
replicates
JUNC2 Chl a, AFDW & Chl a analysis | When
algal ID, on 3 replicates | encountered
enumeration and and qualitative | during SED
biovolume on 3 species ID sampling
replicates
ALXC1 | Chla &AFDW | Chl a, AFDW & When
on 3 replicates, | algal ID, encountered
qualitative enumeration and during SED
species 1D biovolume on 3 sampling
replicates
ALXC2 | Chla & AFDW Chl a, AFDW & Chl a analysis | When
on 3 replicates, algal 1D, on 3 replicates | encountered
qualitative enumeration and | and qualitative | during SED
species ID biovolume on 3 species 1D sampling
replicates
SGLR1 Chl a, AFDW & L. wollei
algal 1D, dry weight

enumeration and
biovolume on 3
replicates
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Table 7: Summary of dominant substrate sampling, sample procasg and algal

removal for Task 3 — Algal and Water Quality Studies.

Dominant # of Replicates/ Pooled Samples/Replicate Algae
Substrate Type Segment Removal
Method
EMERG 4-10cm stem lengths each for algal ID
3 (qualitative), chla and AFDW Scraping
SAV 4-10cm leaf blade lengths each for algal ID and
3 enumeration, ch&and AFDW Scraping
WD 4-10cm branch lengths each for algal ID and
3 enumeration, ch&and AFDW Scraping
SED 3 Petri dishes each for algal ID (qualitative] N.A.
3 and chla
BMA 1 All or portion of macroalgae in 0.28muadrat Hand
PERI 2 3 glass slides each for algal ID and
enumeration, ch&and AFDW Scraping

Table 8: Dominant vegetation found in each stream segment in Tia8-Algal and

Water Quality Studies

DOMINANT DOMINANT DOMINANT
SITE SAV EMERG/FLOATING| SHORELINE VEG.
WEKR1 | Najas guadalupenis Nuphar advena Acer rubrum, Sabal spp.,
Persea sp.
WEKR3 | Vallisneria americana N. advena Quercus spp.,Sabal spp.,
Taxodium sp.
RSR1 V. americana N. advena Sabal spp.,Quercus spp.,
Chara sp. Hydraocotyle sp. Persea sp.
RSR2 V. americana, N. guadalupensis | N. advena Sabal spp.,Quercus spp.,
Hydraocotyle sp. Fraxinus sp.
JUNC1 V. americana llex sp.,Sabal spp.
Myrica cerifera
JUNC2 Potamogeton pectinatus Hydraocotyle sp. M. cerifera, unknown grasses
ALXC1 V. americana N. advena Typha sp.,Quercus spp.,
N. guadalupensis Hydraocotyle sp. Sabal spp.
ALXC2 V. americana N. advena Quercus spp.,Sabal spp.
Hydraocotyle sp.
SGLR1 | V. americana Eichhornia crassipes | Quercus spp.,Sabal spp.,
Hydraocotyle sp. M. cerifera
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Table 9: WEKR1 Task 3 Water Quality Summary 2007-2009

n| Mean | SD | Median| Min | Max | 28"% | 75"%
Temp (0C) 94| 23.50 0.65 23.61 22.21  24.64 23.10 23190
pH 94| 7.51 0.22 7.54 6.65 8.38 7.49 7.59
D.O.(mg/L) | 94| 2.83 0.89 3.00 1.02 4.36 2.24 3.45
Cond. 94| 342.3 23.0 341.5 304.0 5400 340.0 344.0
(umhos/cm)
Depth (m) 94| 1.08 0.32 1.10 0.45 1.9( 0.89 1.23
Flow (m/sec) | 93] 0.08 0.04 0.10 0.00 0.20 0.05 0.100
Cover (%) 85| 47.14| 23.17 41.76 2.2( 99.00 29.30 66.10
Alk (mg/L) 9 | 120.67| 10.91| 124.000 92.00 126.00 122,00 126.00
Color (cpu) 9| 1944 | 30.46 10.00 5.0( 100.00 5.00 15.00
NH4-D 9 | 0.025| 0.062 0.000 0.00p 0.189 0.000 0.012
(mg/L)
NOx-D 9 | 0.772 | 0.158 0.756 0.6083 1.050 0.6%1 0.855
(mg/L)
TKN (mg/L) | 9 | 0.182 | 0.203 0.130 0.030 0.700 0.063 0.190
PO4-D 9 | 0.117 | 0.011 0.117 0.092 0.126 0.114 0.125
(mg/L)
TP (mg/L) 9 | 0.126 | 0.016 0.120 0.109 0.161 0.116 0.131
TOC (mg/L) | 9 3.09 4.56 1.50 0.27 15.10 1.32 2.31
TSS (mg/L) 9 1.11 0.93 1.00 0.00 3.0( 0.75 1.25
Turb (ntu) 8 0.28 0.30 0.15 0.00 0.92 0.11 0.41
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Table 10: WEKR3 Task 3 Water Quality Summary 2007-2009

n| Mean | SD | Median| Min | Max | 28"% | 75"%
Temp (0C) 63| 23.91 3.84 25.45 16.16  27.95 23.04 2690
pH 63| 7.88 0.41 7.89 7.21 8.79 7.65 8.10
D.O.(mg/L) | 63| 8.41 2.57 9.32 4.01 13.29 5.96 10.24
Cond. 63| 386.9 45.8 381.0 302.0 4970 358.5 409.8
(umhos/cm)
Depth (m) 63| 0.68 0.33 0.63 0.10 1.85 0.50 0.78
Flow (m/sec) | 63 0.09 0.06 0.10 0.00 0.3b 0.50 0.10
Cover (%) 54| 1.44 6.50 0.00 0.00 40.70 0.00 0.00
Alk (mg/L) 9 | 111.89| 12.53| 115.000 90.00 126.00 107,00 120.00
Color (cpu) 9| 28.33] 21.36 20.00 5.0( 70.00 13.75 42.650
NH4-D 9 | 0.038 | 0.059 0.002 0.00p 0.160 0.000 0.068
(mg/L)
NOx-D 9 | 0316 | 0.132 0.263 0.20p  0.645 0.25%3 0.338
(mg/L)
TKN (mg/L) | 9 | 0.354 | 0.209 0.290 0.090 0.800 0.253 0.397
PO4-D 9 | 0.101 | 0.010 0.104 0.084 0.11p 0.094 0.110
(mg/L)
TP (mg/L) 9 | 0.130 | 0.018 0.135 0.110 0.161 0.114 0.141
TOC (mg/L) | 9 5.77 3.98 3.90 1.90 13.30 2.81 8.11
TSS (mg/L) 9 4.33 4.36 4.00 1.00 15.0D 1.00 4.50
Turb (ntu) 8 1.11 1.73 0.45 0.15 5.28 0.25 1.04

73



Table 11: RSR1 Task 3 Water Quality Summary 2007-2009

n| Mean | SD | Median| Min Max | 258"% | 757%
Temp (0C) 97| 23.46 1.32 23.93 20.06 25.26 22.64 24144
pH 97 7.93 0.13 7.92 7.51 8.21 7.8% 8.01
D.O. (mg/L) | 97| 6.26 | 0.47 6.28 | 540 724 581 6.62
Cond. 97| 262.7 4.4 262.0 255.0 272.0 2590 266.0
(umhos/cm)
Depth (m) | 97| 097 | 0.95 072 010  5.34 058 041
Flow (m/sec) | 97 0.11 0.11 0.10 0.00 0.60 0.05 0.10
Cover (%) 88| 32.64| 22.73 26.70 0.0q 100.00 15.63 47,50
Alk (mg/L) 9 | 94,22 452 96.00 86.0( 100.00 92.50 96.50
Color (cpu) 9 7.22 5.07 5.00 5.00 20.00 5.00 6.25
NH4-D 9 | 0.015| 0.021 0.000 0.000 0.049 0.000 0.029
(mg/L)
NOx-D 9 1.132 | 0.126 1.120 0.986 1.390 1.038 1.188
(mg/L)
TKN (mg/L) 9 | 0.080 | 0.043 0.070 0.030 0.170 0.048 0.103
PO4-D 9 | 0.080| 0.004 0.079 0.072 0.086 0.078 0.083
(mg/L)
TP (mg/L) 9 | 0.092| 0.013 0.087 0.081 0.119 0.083 0.099
TOC (mg/L) 9 0.89 0.62 0.78 0.46 2.50 0.57b 0.833
TSS (mg/L) 9 1.89 1.36 2.00 0.0d 4.00 0.7b 3.00
Turb (ntu) 8 0.22 0.09 0.20 0.14 0.43 0.17 0.22
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Table 12: RSR2 Task 3 Water Quality Summary 2007-2009

n| Mean| SD | Median| Min Max | 28"% | 75"%
Temp (0C) 87| 22.98 4.14 23.61 14.67  28.43 22.80 24|62
pH 87| 7.70 0.46 7.88 6.38 8.13 7.68 7.96
D.O.(mg/L) | 87| 7.61 1.76 7.85 2.4Q 10.10 7.44 8.44
Cond. 87| 327.5| 132.6 282.0 256.p0  716.0 276.0  305.0
(umhos/cm)
Depth (m) 87| 0.61 0.32 0.55 0.20 2.50 0.40 0.75
Flow (m/sec) | 87| 0.23 0.12 0.20 0.08 0.50 0.10 0.30
Cover (%) 78| 55.39| 19.17 54.50 1470 88.60 41.80 66,70
Alk (mg/L) 9 | 90.33 | 18.86 94.00 42.00 106.00 91.75 98.00
Color (cpu) 9 | 51.67] 75.95 20.00 10.00 240.00 13.Y5 47|50
NH4-D 9 | 0.016| 0.024 0.000 0.000 0.0683 0.000 0.035
(mg/L)
NOx-D 9 | 0.712| 0.272 0.795 0.061L 1.020 0.682 0.856
(mg/L)
TKN (mg/L) | 9 | 0.456 | 0.506 0.280 0.060 1.730 0.240 0.445
PO4-D 9 | 0.072| 0.015 0.075 0.03f 0.090 0.068 0.080
(mg/L)
TP (mg/L) 9 | 0.090| 0.012 0.090 0.075 0.114 0.081 0.098
TOC (mg/L) | 9 8.63 12.36 4.00 1.62 40.70 3.0% 7.68
TSS (mg/L) 9 3.89 2.09 4.00 0.00 7.00 2.7 5.25
Turb (ntu) 8 1.13 0.98 0.95 0.41 3.43 0.51 1.14
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Table 13: JUNC1 Task 2 Water Quality Summary 2007-2009

n | Mean SD | Median| Min | Max | 28"% | 75"%
Temp (0C) | 63| 21.99] 050 21.96] 2037 22.78 2171 22|26
PH 63 8.20 0.22 8.19 7.66 8.61 8.04 8.33
D.O.(mg/ll) | 63| 7.75 | 0.48| 7.67| 668 854 756 823
Cond. 63| 131.8 6.2 130.0 124.0 1520 1280 135.0
(umhos/cm)
Depth (m) | 63| 054 | 023| 051| 029 130 038 063
Flow (m/sec) | 63 0.20 0.08 0.20 0.0% 0.40 0.20 0.20
Cover (%) 54 | 62.95 18.68 67.00 10.60 96.90 50.10 75,04
Ak (mg/l) | 9 | 4556 | 4.77 | 46.00| 38.00 54.00 43.00  48.00
Color(cpu) | 9 | 6.11 | 221| 500 | 500 1000 500  6.25
NH4-D 9 0.001 0.003 0.000 0.000 0.009 0.000 0.001
(mg/L)
NOx-D 9 0.089 0.025 0.081 0.06p 0.146 0.071 0.099
(mg/L)
TKN (mg/L) 9 0.048 0.049 0.030 0.000 0.130 0.0Q7 0.100
PO4-D 9 0.021 0.006 0.019 0.015 0.032 0.016 0.024
(mg/L)
TP (mg/L) 9 0.025 0.004 0.027 0.01y 0.029 0.024 0.028
TOC (mg/L) 9 0.503 0.328 0.500 0.010 1.040 0.275 0.683
TSS (mg/L) 9 1.04 1.20 0.80 0.0d 3.00 0.00 2.15
Turb (ntu) 8 0.18 0.12 0.16 0.01 0.39 0.11 0.24
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Table 14: JUNC2 Task 2 Water Quality Summary 2007-2009

n| Mean | SD | Median| Min Max | 28"% | 75"%
Temp (0C) 63| 22.45 1.64 23.25 18.6 2492  21.17 2364
pH 63| 7.80 0.27 7.85 6.72 8.23 7.72 7.92
D.O.(mg/L) | 63| 7.28 0.81 7.51 5.42 8.52 6.72 7.84
Cond. 63| 1830.5| 107.7 1874.0 1507 1953.0 1808.8 1895.8
(umhos/cm)
Depth (m) 63| 0.78 0.40 0.72 0.15 2.1( 0.5p 0.96
Flow (m/sec)| 63 0.34 0.13 0.30 0.1( 0.80 0.23 0.40
Cover (%) 55| 3.42 8.96 0.00 0.00 51.60 0.00 1.20
Alk (mg/L) 9 | 58.11 2.37 58.00 54.00 61.00 56.00 60.00
Color (cpu) 9| 12.22 8.33 10.00 5.00 30.00 5.00 16.25
NH4-D 9 | 0.005 | 0.007 0.000 0.000 0.015 0.000 0.010
(mg/L)
NOx-D 9 | 0.037 | 0.019 0.040 0.009 0.069 0.026 0.046
(mg/L)
TKN (mg/L) | 9 | 0.110 | 0.055 0.090 0.040 0.190 0.068 0.160
PO4-D 9 | 0.015| 0.007 0.016 0.001 0.025 0.012 0.018
(mg/L)
TP (mg/L) 9 | 0.028 | 0.006] 0.028 0.015 0.037 0.025 0.031
TOC (mg/L) | 9 1.69 1.34 1.70 0.40 4.87 0.68 1.91
TSS (mg/L) 9 4.27 2.31 4.00 1.00 9.0( 3.0p 5.25
Turb (ntu) 8 0.47 0.44 0.32 0.00 1.21 0.12 0.84
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Table 15: ALXC1 Task 3 Water Quality Summary 2007-2009

n | Mean SD | Median| Min Max | 28'% | 757%
Temp (0C) 63| 24.05 1.15 24.01 22.13 26.81 23.[14 24(80
pH 63 8.10 0.48 8.10 7.04 8.99 7.76 8.46
D.O.(mg/L) | 63| 571 | 225 598| 079 966 468 7.25
Cond. 63| 1038.8 81.7 1048.0 862.0 1149.0 984.3 1107.0
(umhos/cm)
Depth (m) | 62| 067 | 0.18] 0.71| 025 1.0] 58 0.80
Flow (m/sec) | 63 0.10 0.04 0.10 0.00 0.20 0.10 0.10
Cover (%) 55 1.52 5.58 0.00 0.00 32.40 0.00 0.00
Alk (mg/L) 9 78.00 7.21 74.00 70.0¢ 92.00 73.50 81.50
Color (cpu) | 9 | 31.11 | 33.15] 15.00] 500 100.00 8.75 4750
NH4-D 9 0.022 0.041 0.000 0.000 0.12b6 0.000 0.30
(mg/L)
NOx-D 9 0.030 0.018 0.026 0.004 0.06p 0.020 0.0B39
(mg/L)
TKN (mg/L) | 9 | 0.160 | 0.118] 0.130| 0.008 0.340  0.07 0.248
PO4-D 9 0.042 0.005 0.042 0.034 0.048 0.039 0.045
(mg/L)
TP (mg/L) 9 0.047 0.006 0.047 0.03f 0.056 0.043 0.0b2
TOC (mg/L) 9 4.60 4,92 2.22 0.06 13.40 0.86 9.00
TSS (mg/L) 9 2.00 1.66 2.00 0.0d 5.00 0.7 3.00
Turb (ntu) 8 0.21 0.17 0.18 0.00 0.54 0.172 0.29
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Table 16: ALXC2 Task 3 Water Quality Summary 2007-2009

n| Mean | SD | Median| Min | Max | 28"% | 75"%
Temp (0C) 89| 24.34 2.88 24.53 19.80 28.59 22.p3 26|63
pH 89| 7.65 0.37 7.81 6.65 8.13 7.36 7.9
D.O.(mg/L) | 89| 7.11 2.38 8.19 0.74 9.14 6.95 8.43
Cond. 89| 1003.9| 90.3 1002.0 7620 1119.0 937.0 1084.0
(umhos/cm)
Depth (m) 89| 0.87 0.42 0.77 0.272 2.25 0.60 1.01
Flow (m/sec) | 88| 0.12 0.08 0.10 0.00 0.30 0.10 0.20
Cover (%) 80| 22.42 | 22.07 13.70 0.0( 73.00 4.86 38.10
Alk (mg/L) 9 | 69.11 | 13.20 74.00 40.00 82.00 63.00 78.50
Color (cpu) 9| 7778 | 86.10 35.00 10.00 240.00 13.y5 125.00
NH4-D 9 | 0.014 | 0.024 0.00 0.00 0.064  0.000 0.025
(mg/L)
NOx-D 9 | 0.021 | 0.012 0.017 0.00p 0.037 0.013 0.083
(mg/L)
TKN (mg/L) | 9 | 0.352 | 0.303 0.190 0.00 0.800 0.128 0.615
PO4-D 9 | 0.035 | 0.007 0.037 0.024 0.042 0.030 0.042
(mg/L)
TP (mg/L) 9 | 0.047 | 0.011 0.048 0.022 0.059 0.042 0.064
TOC(mg/L) | 9 | 11.05 | 11.11 4.77 0.90 31.10 2.65 17.55
TSS (mg/L) 9 3.44 1.94 4.00 1.00 7.0( 1.76 4.25
Turb (ntu) 8 0.87 1.19 0.42 0.02 3.63 0.24 0.99
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Table 17: SGLR1 Task 3 Water Quality Summary 2007-2009

N | Mean | SD | Median| Min Max | 28"% | 75"%
Temp (0C) 63| 23.32 0.36 23.14 22.9 24.21  23.05 23|51
pH 63| 8.08 0.30 8.06 7.27 8.79 7.91 8.24
D.O.(mg/L) | 63| 4.42 1.42 4.31 2.51 8.22 3.18 5.12
Cond. 63| 1965.5| 634 1972.0 1822 2063.0 1926.5 2006.8
(umhos/cm)
Depth (m) 63| 0.95 0.34 0.95 0.33 1.95 0.70 1.10
Flow (m/sec)| 63 0.11 0.13 0.05 0.0( 0.50 0.00 0.20
Cover (%) 54| 3.96 6.29 0.00 0.00 27.20 0.00 5.40
Alk (mg/L) 9 | 66.78 3.07 66.00 62.00 72.00 64.75 68.50
Color (cpu) 9 5.00 0.00 5.00 5.00 5.00 5.00 5.00
NH4-D 9 | 0.003 | 0.006, 0.000 0.00( 0.015 0.000 0.005
(mg/L)
NOx-D 9 | 0.060 | 0.020, 0.048 0.045% 0.104  0.047 0.071
(mg/L)
TKN (mg/L) | 9 | 0.022 | 0.028 0.010 0.000 0.080 0.000 0.085
PO4-D 9 | 0.025| 0.006) 0.025 0.01% 0.034 0.022 0.030
(mg/L)
TP (mg/L) 9 | 0.029 | 0.008] 0.027 0.015% 0.041 0.025 0.036
TOC (mg/L) | 9 0.19 0.20 0.16 0.01 0.67 0.09 0.28
TSS (mg/L) 9 1.91 1.96 1.20 0.00 5.0( 0.00 4.90
Turb (ntu) 8 0.15 0.21 0.07 0.00 0.62 0.015 0.20
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Table 18: Results of Spearman Correlation for WEKR1

Biological Parameter | Water Quality Parameter Rho | p-value
BACIL Cells TSS -0.441| 0.0073
CHLOR Cells COVER -0.480| 0.0163

CHLOR Biovolume TSS -0.446| 0.0067

CHLOR Biovolume TOC -0.423| 0.0101
CYANO Cells TSS -0.493| 0.0027

CYANO Biovolume TSS -0.514| 0.0018

CYANO Biovolume PO, -0.350| 0.0334
RHODO Cells TKN -0.344| 0.0366
RHODO Cells TSS -0.344)  0.0422

RHODO Biovolume TKN -0.352 | 0.0323
TOTAL Cells TSS -0.529| 0.0013

Chl-a TURBIDITY 0.504 | 0.0001
Chl-a TSS -0.462| 0.0002
Chl-a PO, -0.317| 0.0106
Chl-a NH4-D 0.256 | 0.0392
SEDIMENT chl-a TP -0.448| 0.0450
SEDIMENT chl-a TKN 0.440 | 0.0489
AFDW TURBIDITY 0.315 | 0.0196
SEDIMENT AFDW | WATER TEMPERATURE | -.637 | 0.0044
SEDIMENT AFDW CONDUCTIVITY 0.499 | 0.0257

81



Table 19: Results of Spearman Correlation for WEKR3

Biological Parameter | Water Quality Parameter Rho | p-value
BACIL Cells TKN -0.503 | 0.0017
BACIL Cells TOC -0.482 | 0.0026
BACIL Cells COLOR -0.465 | 0.0037
BACIL Cells pH 0.447 | 0.0255

BACIL Biovolume PO, -0.343| 0.0324
CHLOR Cells WATER TEMPERATURE | 0.675 | 0.0007
CHLOR Cells CONDUCTIVITY -0.528 | 0.0082
CHLOR Cells D.O. -0.515| 0.0101
CHLOR Cells TP -0.389| 0.0152
CHLOR Cells TOC -0.358 | 0.0255

CHLOR Biovolume | WATER TEMPERATURE | 0.722 | 0.0003

CHLOR Biovolume CONDUCTIVITY -0.622 | 0.0019

CHLOR Biovolume D.O. -0.615| 0.0021

CHLOR Biovolume NO,-D -0.367| 0.0218

CHLOR Biovolume TP -0.363| 0.0234
CYANO Cells WATER TEMPERATURE | 0.532 | 0.0078
CYANO Cells TP -0.420| 0.0088
CYANO Cells CONDUCTIVITY -0.410 | 0.0405

CYANO Biovolume TP -0.540| 0.0007

CYANO Biovolume | WATER TEMPERATURE | 0.576 | 0.0040

CYANO Biovolume TOC -0.434| 0.0067

CYANO Biovolume TKN -0.366 | 0.0222

CYANO Biovolume COLOR -0.363| 0.0236

RHODO Cells TKN 0.555 | 0.0005
RHODO Cells TOC 0.528 | 0.0010
RHODO Cells TP 0.406| 0.0113
RHODO Cells COLOR 0.372 | 0.0202
RHODO Cells NO-D 0.363 | 0.0235
RHODO Cells WATER TEMPERATURE | -0.423| 0.0343

RHODO Biovolume TKN 0.559 | 0.0005

RHODO Biovolume TOC 0.533| 0.0009

RHODO Biovolume TP 0.412| 0.0101

RHODO Biovolume COLOR 0.378 | 0.0182

RHODO Biovolume NO,-D 0.364 | 0.0232

RHODO Biovolume | WATER TEMPERATURE | -0.423| 0.0343
TOTAL Cells TOC -0.405 | 0.0114
TOTAL Cells TP -0.394 | 0.0139
TOTAL Cells WATER TEMPERATURE | 0.483 | 0.0157
TOTAL Cells COLOR -0.357 | 0.0256
TOTAL Cells TKN -0.326 | 0.0415

Chl-a TSS 0.241| 0.0450
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Table 20: Results of Spearman Correlation for RSR1

Biological Parameter | Water Quality Parameter| Rho p-value
BACIL Biovolume TURBIDITY -0.368 0.0403
CHLOR Cells ALKALINITY 10.486 0.0041
CHLOR Cells TSS 0.398 0.0186
CHLOR Cells NO,-D 0.381 0.0244
CHLOR Biovolume CONDUCTIVITY -0.595 0.0043
CHLOR Biovolume TSS 0.481 0.0044
CHLOR Biovolume ALKALINITY 10.451 0.0076
CHLOR Biovolume pH 0.505 0.0155
CYANO Cells CONDUCTIVITY -0.729 0.0005
CYANO Cells TSS 0.440 0.0093
CYANO Cells ALKALINITY +0.405 0.0167
TOTAL Cells CONDUCTIVITY -0.698 0.0080
TOTAL Cells ALKALINITY 0.417 0.0136
TOTAL Cells TSS 0.412 0.0149
Chl-a ALKALINITY 0.502 0.0001
Chl-a NOy-D 0.377 0.0035
Chl-a COVER 0.423 0.0037
Chl-a TURBIDITY -0.344 0.0122
Chl-a TSS 0.319 0.0134
Chl-a PO, -0.280 0.0301
AFDW COVER 0.502 0.0006
SEDIMENT AFDW WATER FLOW -0.524 0.0075
SEDIMENT AFDW NO\-D -0.443 0.0239
SEDIMENT AFDW TURBIDITY 0.436 0.0365
SEDIMENT AFDW PO, 0.379 0.0532
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Table 21: Results of Spearman Correlation for RSR2

Biological Parameter | Water Quality Parameter Rho | p-value
BACIL Cells NO,-D 0.397 | 0.0471
BACIL Biovolume NO,-D 0.551 | 0.0058
BACIL Biovolume D.O. 0.494 | 0.0135
BACIL Biovolume | WATER TEMPERATURE | -0.489| 0.0144
CYANO Cells D.O. -0.397| 0.0470
CYANO Biovolume CONDUCTIVITY -0.484 | 0.0155
CYANO Biovolume NO-D 0.464 | 0.0204
CYANO Biovolume TSS 0.394| 0.0488
TOTAL Cells NO,-D 0.409 | 0.0409
TOTAL Biovolume NO,-D 0.551 | 0.0058
TOTAL Biovolume D.O. 0.494 | 0.0135
TOTAL Biovolume |WATER TEMPERATURE | -0.489| 0.0144
Chl-a PO, -0.403| 0.0052
Chl-a TURBIDITY 0.308 | 0.0460
SEDIMENT chl-a NH4-D -0.492| 0.0121
SEDIMENT chl-a TKN -0.418 | 0.0331
SEDIMENT chl-a PH 0.404 | 0.0395
SEDIMENT chl-a COLOR -0.398 | 0.0422
AFDW D.O. 0.342 | 0.0167
AFDW CONDUCTIVITY -0.293 | 0.0405
AFDW PH 0.288 | 0.0441
SEDIMENT AFDW WATER FLOW -0.557| 0.0045
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Table 22: Results of Spearman Correlation for JUNC1

Biological Parameter | Water Quality Parameter Rho | p-value
BACIL Cells PO4 -0.550| 0.0004
BACIL Cells TP 0.508 | 0.0012
BACIL Cells D.O. 0.579 | 0.0032
BACIL Cells TURBIDITY 0.333 | 0.0430

BACIL Biovolume PO, -0.527| 0.0007
BACIL Biovolume TP 0.474 | 0.0024
BACIL Biovolume D.O. 0.565 | 0.0040
BACIL Biovolume TSS -0.315| 0.0437
CHLOR Cells TURBIDITY 0.422 | 0.0103

CHLOR Biovolume TURBIDITY 0.445 | 0.0068
CYANO Cells TURBIDITY 0.496 | 0.0026
CYANO Cells PO, -0.441| 0.0047
CYANO Cells TP 0.337| 0.0309

CYANO Biovolume D.O. 0.508 | 0.0096

CYANO Biovolume PO, -0.398| 0.0108

CYANO Biovolume TP 0.338 | 0.0305

CYANO Biovolume TURBIDITY 0.341 | 0.0382

RHODO Cells WATER TEMPERATURE | -0.405| 0.0388

RHODO Biovolume | WATER TEMPERATURE | -0.405| 0.0388
TOTAL Cells PO4 -0.505| 0.0012
TOTAL Cells D.O. 0.565 | 0.0040
TOTAL Cells TP 0.414 | 0.0080
TOTAL Cells TURBIDITY 0.427 | 0.0094
TOTAL Cells pH 0.385 | 0.0499

TOTAL Biovolume TP 0.501 | 0.0014

TOTAL Biovolume PO, -0.556| 0.0040

TOTAL Biovolume D.O. 0.558 | 0.0044

TOTAL Biovolume TSS -0.351| 0.0245

TOTAL Biovolume TURBIDITY 0.332 | 0.0437

Chl-a TP 0.485| 0.0022
Chl-a POy -0.415| 0.0087
Chl-a NO,-D -0.403| 0.0107
Chl-a TKN -0.367 | 0.0201
AFDW ALKALINITY +0.334 | 0.0370
SEDIMENT AFDW NH4-D -0.403| 0.0441
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Table 23: Results of Spearman Correlation for JUNC2

Biological Parameter | Water Quality Parameter| Rho p-value
BACIL Cells TSS -0.549 0.0051
BACIL Cells TOC -0.538 0.0061
BACIL Cells pH 0.455 0.0233

BACIL Biovolume TOC -0.545 0.0054
BACIL Biovolume TSS -0.543 0.0056
BACIL Biovolume D.O. 0.415 0.0342
BACIL Biovolume ALKALINITY 0.390 0.0466
CHLOR Cells PO, 0.545 0.0055
CHLOR Cells D.O. -0.407 0.0380

CHLOR Biovolume PO, 0.540 0.0059

CHLOR Biovolume NO,-D -0.490 0.0125

CHLOR Biovolume D.O. -0.450 0.0216

CHLOR Biovolume COLOR 0.381 0.0523

CHLOR Biovolume TKN 0.379 0.0531
CYANO Cells D.O. 0.535 0.0064

CYANO Biovolume D.O. -0.554 0.0047

CYANO Biovolume PO, 0.460 0.0189

CYANO Biovolume COLOR 0.410 0.0366

CYANO Biovolume TKN 0.405 0.0387

TOTAL Biovolume ALKALINITY 0.601 0.0022

TOTAL Biovolume TSS -0.530 0.0069

TOTAL Biovolume NO,-D -0.479 0.0146
AFDW TOC -0.510 0.0093

SEDIMENT AFDW COLOR -0.444 0.0264

SEDIMENT AFDW TURBIDITY -0.453 0.0334

SEDIMENT AFDW TP -0.401 0.0447

SEDIMENT AFDW NH 4-D 0.390 0.0511
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Table 24: Results of Spearman Correlation for ALXC1

Biological Parameter | Water Quality Parameter| Rho p-value
BACIL Cells CONDUCTIVITY -0.526 0.0073
BACIL Biovolume CONDUCTIVITY -0.547 0.0053
BACIL Biovolume TKN 0.339 0.0281
CHLOR Cells TURBIDITY 0.421 0.0104
CHLOR Cells COLOR 0.317 0.0397
CHLOR Biovolume TURBIDITY 0.421 0.0104
CHLOR Biovolume COLOR 0.343 0.0261
CYANO Cells TURBIDITY 0.366 0.0258
CYANO Biovolume TURBIDITY 0.394 0.0166
CYANO Biovolume COLOR 0.307 0.0464
CYANO Biovolume ALKALINITY 0.306 0.0473
TOTAL Biovolume TKN 0.349 0.0237
TOTAL Biovolume CONDUCTIVITY -0.432 0.0276
Chl-a NH4-D 0.378 0.0017

Chl-a TSS -0.336 0.0053

Chl-a COLOR -0.260 0.0309

Chl-a TOC -0.251 0.0368
Chl-a CONDUCTIVITY -0.273 0.0467
AFDW NH 4-D 0.259 0.0342

AFDW TSS -0.248 0.0426
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Table 25A: Results of Spearman Correlation for ALXC2

Biological Parameter | Water Quality Parameter| Rho p-value
BACIL Cells TOC -0.646 0.0010
BACIL Cells TKN -0.626 0.0014
BACIL Cells COLOR -0.582 0.0030
BACIL Cells D.O. 0.570 0.0036
BACIL Cells pH 0.549 0.0052
BACIL Cells TURBIDITY -0.573 0.0060
BACIL Cells ALKALINITY D.505 0.0101
BACIL Cells CONDUCTIVITY 0.402 0.0402

BACIL Biovolume TKN -0.569 0.0037
BACIL Biovolume D.O. 0.489 0.0126
BACIL Biovolume TURBIDITY -0.520 0.0126
BACIL Biovolume TOC -0.486 0.0132
BACIL Biovolume COLOR -0.424 0.0305
BACIL Biovolume CONDUCTIVITY 0.396 0.0435
BACIL Biovolume ALKALINITY D.396 0.0435
CYANO Cells COLOR -0.422 0.0316
CYANO Cells pH 0.421 0.0319
CYANO Cells ALKALINITY 0.409 0.0371
CYANO Cells TOC -0.392 0.0455

CYANO Biovolume CONDUCTIVITY 0.425 0.0301

CYANO Biovolume pH 0.401 0.0407

CYANO Biovolume ALKALINITY 0.394 0.0445
TOTAL Cells pH 0.481 0.0142
TOTAL Cells COLOR -0.481 0.0142
TOTAL Cells ALKALINITY D.451 0.0214
TOTAL Cells TOC -0.449 0.0219

TOTAL Biovolume TKN -0.556 0.0046
TOTAL Biovolume TOC -0.534 0.0065
TOTAL Biovolume D.O. 0.531 0.0068
TOTAL Biovolume COLOR -0.485 0.0133
TOTAL Biovolume pH 0.478 0.0148
TOTAL Biovolume TURBIDITY -0.478 0.0218
TOTAL Biovolume ALKALINITY D.448 0.0225
TOTAL Biovolume CONDUCTIVITY 0.442 0.0241
TOTAL Biovolume COVER -0.399 0.0419
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Table 25B: Results of Spearman Correlation for ALXC2

Biological Parameter | Water Quality Parameter Rho | p-value
SEDIMENT chl-a COVER -0.534| 0.0544
SEDIMENT chl-a NO\-D 0.582 | 0.0357
SEDIMENT chl-a TKN -0.538 | 0.0526

AFDW WATER FLOW 0.376 | 0.0085

SEDIMENT AFDW TKN 0.718 | 0.0097

SEDIMENT AFDW CONDUCTIVITY -0.675 | 0.0150

SEDIMENT AFDW PO, -0.647| 0.0197

SEDIMENT AFDW | WATER TEMPERATURE | 0.610 | 0.0278

SEDIMENT AFDW D.O -0.537| 0.0529
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Table 26: Results of Spearman Correlation for SGLR1

Biological Parameter | Water Quality Parameter Rho | p-value
BACIL Cells TURBIDITY 0.327 | 0.0470
CHLOR Cells NO,-D -0.471| 0.0026
CHLOR Cells PO, 0.444 | 0.0044
CHLOR Cells TSS 0.399| 0.0107
CHLOR Cells COVER -0.426| 0.0298
CHLOR Cells TURBIDITY 0.330 | 0.0445

CHLOR Biovolume PO, 0.425 | 0.0065

CHLOR Biovolume NO,-D -0.412| 0.0083

CHLOR Biovolume COVER -0.482| 0.0140

CHLOR Biovolume TSS 0.378| 0.0156

CHLOR Biovolume CONDUCTIVITY -0.470 | 0.0165

CHLOR Biovolume | WATER TEMPERATURE | 0.384 | 0.0503
CYANO Cells WATER TEMPERATURE | 0.449 | 0.0222
CYANO Cells CONDUCTIVITY -0.446 | 0.0230
CYANO Cells WATER FLOW -0.413| 0.0352
CYANO Cells PO, 0.301 | 0.0538
RHODO Cells NH4-D 0.326 | 0.0368

RHODO Biovolume NH4-D 0.326 | 0.0386
TOTAL Cells PO, 0.362 | 0.0206
TOTAL Cells NO,-D -0.343| 0.0280
TOTAL Cells TURBIDITY 0.343 | 0.0368

TOTAL Biovolume COVER -0.438 | 0.0255

TOTAL Biovolume TP 0.316 | 0.0432

Chl-a TP 0.478 | 0.0025
Chl-a ALKALINITY +0.475 | 0.0027
Chl-a COVER -0.545| 0.0064
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Fig. 31: Dissolved Oxygen At Select Segments
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Fig. 32: Conductivity At Select Segments
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Fig. 33: Color At Select Segments
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Fig. 34: NO, At Select Segments
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Fig. 35: Total Phosphorus (TP) At Select Segments
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Fig. 36

: Number of Species Per Substrate: All Sites
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Fig. 37: WEKR Species Number Per Substrate
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# taxa/sample

Fig. 38: WEKR1 PERI Taxa Richness by Group
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Fig. 39: WEKR1 WD Taxa Richness by Group
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Fig. 40: WEKR3 PERI Taxa Richness by Group

60.00
1 |@Bacillariophyta
r |[E Chlorophyta
50.00 +— O Cyanobacteria
1 |OMiscellaneous T
T |EMRhodophyta _|_
40.00 ,
1 l J_
I'h J I
30.00 - -
20.00 |
10.00 |
0.00 *%J_‘ ‘ Eh JH O
Jun07 Oct07 Dec07 Mar08  Jul08 Oct08 Jan09 May 09
Fig. 41: WEKR3 SAV Taxa Richness by Group
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# taxa/sample

Fig. 42: WEKR Total Taxa Richness
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Fig. 43: RSR Species Number Per Substrate
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Fig. 44: RSR1 PERI Taxa Richness by Group
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Fig. 45: RSR1 WD Taxa Richness by Group
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Fig. 46: RSR2 WD Taxa Richness by Group

ABacillariophyta

B Chlorophyta

O Cyanobacteria |
T O Miscellaneous

1 B Rhodophyta

Ll Ll ln L U [ T

Mar 07 Jun 07 Oct07 Dec0O7 Mar08 Jul08 Oct08 Jan09 May 09

99



# taxa/sample

Fig. 47: RSR Total Taxa Richness
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Fig. 48: JUNC Species Number Per Substrate
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Fig. 49: JUNC1 PERI Taxa Richness by Group
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Fig. 50: JUNC1 SAV Taxa Richness by Group
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Fig. 51: JUNC2 SAV Taxa Richness by Group
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# taxa/sample

Fig. 52: JUNC Total Taxa Richness
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Fig. 53: ALXC Species Number Per Substrate
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Fig. 54: ALXC1 PERI Taxa Richness by Group
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Fig. 55: ALXC1 SAV Taxa Richness by Group
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Fig. 56 ALXC2 WD Taxa Richness by Group
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# taxa/sample

Fig. 57: ALXC Total Taxa Richness

80.00 1

70.00 +—

60.00

w N a1

o o o

o o o

S S S
Il Il Il

20.00

10.00 1

B ALXC1 PERI
B ALXC1 SAV
OALXC2 WD

0.00

Feb 07

T

Jun 07 Sep 07 DecO07

T

Mar 08

106

Jul 08

T

T

Sep 08 Dec 08 Apr09



Mean # Species

# taxa/sample

Fig. 58: SGLR Species Number Per Substrate
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# taxa/sample

Fig. 60: SGLR1 SAV Taxa Richness by Group
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Fig. 61: SGLR Total Taxa Richness
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Fig. 62: WEKR Cell Number
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Fig. 63: RSR Cell Number
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Fig. 64: JUNC Cell Number

8,000,000

7,000,000

6,000,000

A JUNC1 PERI T

B JUNC1 SAV

OJUNC2 SAV

5,000,000

4,000,000

3,000,000

2,000,000

1,000,000

45,000,000

40,000,000

35,000,000

30,000,000

25,000,000

20,000,000

15,000,000

10,000,000

5,000,000

0

Mar 07 Jun 07 Oct07 Dec07 Mar08 Jul08 Sep08 Jan09 Apr09

Fig. 65: ALXC Cell Number
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Fig. 66: SGLR Cell Number
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Figure 67: WEKR Biovolume
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Fig. 69: JUNC Biovolume
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Fig. 70: ALXC Biovolume
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Fig. 71: SGLR Biovolume
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Fig. 72: WEKR1 PERI Cell Number by Group
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Fig. 73: WEKR1 WD Cell Number by Group
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Fig. 74: WEKR3 PERI Cell Number by Group
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Fig. 75: WEKR3 SAV Cell Number by Group
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Fig. 76: RSR1 PERI Cell Number by Group
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Fig. 77: RSR1 WD Cell Number by Group
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Fig. 78: RSR2 WD Cell Number by Group
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Fig. 79: JUNC1 PERI Cell Number by Group
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Fig. 80: JUNC1 SAV Cell Number by Group
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Fig. 81: JUNC2 SAV Cell Number by Group
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Fig. 82: ALXC1 PERI Cell Number by Group
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Fig. 83: ALXC1 SAV Cell Number by Group
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Fig. 84: ALXC2 WD Cell Number by Group
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Fig. 85: SGLR1 PERI Cell Number by Group
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Fig. 86: SGLR1 SAV Cell Number by Group
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Fig. 87: WEKR1 PERI Biovolume by Group
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Fig. 88: WEKR1 WD Biovolume by Group
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Fig. 89: WEKR3 PERI Biovolume by Group
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Fig. 91: RSR1 PERI Biovolume by Group
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Fig. 92: RSR1 WD Biovolume by Group
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Fig. 93: RSR2 WD Biovolume by Group
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Fig. 94: JUNC1 PERI Biovolume by Group
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Fig. 95: JUNC1 SAV Biovolume by Group
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Fig. 97: ALXC1 PERI Biovolume by Group
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Fig. 100: SGLR1 PERI Biovolume by Group
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Fig. 102: WEKR1 PERI Relative Abundance by Cell Number
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Fig. 103: WEKR1 WD Relative Abundance by Cell Number
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Fig. 104: WEKR3 PERI Relative Abundance by Cell Number
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Fig. 105: WEKR3 SAV Relative Abundance by Cell Number
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Fig. 106: RSR1 PERI Relative Abundance by Cell Number
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Fig. 107: RSR1 WD Relative Abundance by Cell Number
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%Total Cell #

Fig. 108: RSR2 WD Relative Abundance by Cell Number
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Fig. 109: JUNCL1 PERI Relative Abundance by Cell Number
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Fig. 110: JUNCL1 SAV Relative Abundance by Cell Number

100%

80%

60%

40%

20%

O % T T T T T T T T

Mar 07 Jun07 Oct07 Dec0O7 Mar08 Jul08 Sep08 Jan09 Apr09

ABacillariophyta HEChlorophyta OCyanobacteria O Miscellaneous B Rhodophyta

137



%Total Cell #

Fig. 111: JUNC2 SAV Relative Abundance by Cell Number
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Fig. 112: ALXC1 PERI Relative Abundance by Cell Number
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Fig. 113: ALXC1 SAV Relative Abundance by Cell Number
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%Total Cell #

Fig. 114: ALXC2 WD Relative Abundance by Cell Number
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Fig. 115: SGLR1 PERI Relative Abundance by Cell Number

100%

80%

60%

40%

20%

0% T \

Mar 07 Jun 07 Oct 07 Dec 07 Mar 08 Oct 08 Jan 09 Apr 09

A Bacillariophyta HChlorophyta OCyanobacteria OMiscellaneous B Rhodophyta

Fig. 116: SGLR1 SAV Relative Abundance by Cell Number
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Fig. 117: WEKR1 PERI Relative Abundance by Biovolume
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Fig. 118: WEKR1 WD Relative Abundance by Biovolume
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% Total Biovolume
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Fig. 119: WEKR3 PERI Relative Abundance by Biovolume
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Fig. 120: WEKR3 SAV Relative Abundance by Biovolume
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Fig. 121: RSR1 PERI Relative Abundance by Biovolume
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Fig. 122: RSR1 WD Relative Abundance by Biovolume
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Fig. 123: RSR2 WD Relative Abundance by Biovolume
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Fig. 124: JUNCL1 PERI Relative Abundance by Biovolume

Mar 07 Jun07 Oct07 Dec0O7 Mar08 Jul08 Sep08 Jan09 Apr09

B Bacillariophyta BChlorophyta OCyanobacteria O Miscellaneous

Fig. 125: JUNC1 SAV Relative Abundance by Biovolume
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Fig. 126: JUNC2 SAV Relative Abundance by Biovolume
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Fig. 127: ALXC1 PERI Relative Abundance by Biovolume
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Fig. 128: ALXC1 SAV Relative Abundance by Biovolume
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%Total Biovolume

Fig. 129: ALXC2 WD Relative Abundance by Biovolume
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Fig. 130: SGLR1 PERI Relative Abundance by Biovolume
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Fig. 131: SGLR1 SAV Relative Abundance by Biovolume

Mar 07 Jun07 Oct07 Dec0O7 Mar08 Jul08 Oct08 Jan09 Apr09

A Bacillariophyta B Chlorophyta OCyanobacteria OMiscellaneous B Rhodophyta

150



mg/m?

mg/Kg DW

Fig. 132: WEKR1 Emergent, Woody Debris and Periphytometer Chl-a
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Fig. 134: WEKR3 Emergent, SAV and Periphytometer Chl-a
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Fig. 135: RSR1 Emergent, Woody Debris and Periphytometer Chl-a
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Fig. 137: RSR2 Emergent and Woody Debris Chl-a
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Fig. 139: JUNCL1 SAV and Periphytometer Chl-a
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Fig. 140: JUNC1 Sediment chl-a
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Fig. 141: JUNC2 SAV Chl-a
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Fig. 142: JUNC2 Sediment chl-a
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Fig. 143: ALXC1 Emergent, SAV and Periphytometer Chl-a
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Fig. 144: ALXC2 Emergent and Woody Debris Chl-a
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Fig. 145: ALXC2 Sediment chl-a
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Fig. 146: SGLR1 SAV and Periphytometer Chl-a
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Fig. 147: WEKR1 Emergent, Woody Debris and Periphytometer AFDW
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Fig. 149: WEKR3 Emergent, SAV and Periphytometer AFDW
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Fig. 150: RSR1 Emergent, Woody Debris and Periphytometer AFDW
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Fig. 152: RSR2 Emergent and Woody Debris AFDW

A Emergent
B Woody Debris

Mar 07 Jun 07 Oct07 Dec 07 Mar 08

Jul 08

Oct08 Jan 09 May 09

Fig. 153: RSR2 Sediment AFDW

20 A

15 4

10

Oct 07

e 2w 2 2mm mm

Mar 08 Jul08 Oct08 Jan09 May 09

Mar 07 Jun 07 Dec 07

163



Fig. 154: JUNC1 SAV and Periphytometer AFDW
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Fig. 156: JUNC2 SAV AFDW
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Fig. 157: JUNC2 Sediment AFDW

Feb 07

Jun 07

=

Oct 07

Dec 07 Mar 08

165

Jun 08

Oct 08

Jan 09

Apr 09




g/m?

g/m?

Fig. 158: ALXC1 Emergent, SAV and Periphytometer AFDW
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Fig. 159: ALXC2 Emergent and Woody Debris AFDW
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Fig. 161: SGLR1 SAV and Periphytometer AFDW
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Fig. 162: SGLR1 Macroalgal Mat Dry Weight
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Fig. 163: SAV Median Cell Density
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Fig. 164: Woody Debris Median Cell Density
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Fig. 165: Periphytometer Median Cell Density
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Fig. 166: SAV Median Biovolume
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Fig. 167: Woody Debris Median Biovolume
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Fig. 168: Periphytometer Median Biovolume
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Fig. 169: SAV Median chl-a
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Fig. 170: Woody Debris Median chl-a
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Fig. 171: Periphytometer Median chl-a
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Fig. 172: Emergent Median chl-a
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Fig. 173: Sediment Median chl-a
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Fig. 174: SAV Median AFDW
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Fig. 175: Woody Debris Median AFDW
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Fig. 176: Periphytometer Median AFDW

WEKR1

WEKR3 RSR1 JUNC1
Spring Segment

Fig. 177: Emergent Median AFDW
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Fig. 178: Sediment Median AFDW

: a
1 b,c b a.b
| -
|| — [
WEKR1 RSR1 RSR2 JUNC1 JUNC2 ALXC2

Spring Segment

178



|

ooooooooo

o
o

ooooooooo






b
Periphytometer

,,,,,,,,,,,,,,,,
00000
o o o o

ooooooooo






,,,,,,,,,,,,,
000000
00000
< 8 g g :
00000
00000
00000

00000
—







7

e

n b%////%wm

888888888

7

/




