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Mann-Kendall/Sen’s Slope Trend Test 
(Test Period – 1999 to 2008) 

 
Test Statistic = -1 Confidence 

Level Test Significance 

99% -1 > -30 Not Significant 
95% -1 > -23 Not Significant 
90% -1 > -20 Not Significant 
80% -1 > -16 Not Significant 

Sen’s Slope 0.000 meters/year 
 

Notes: 
1.  Points shown in the graph are the summer average (June-August) Secchi disc 
transparency depths.  Only years with a calculated summer average based on at least 4 
measured values are plotted.  At least 5 data points were required to complete the trend 
test. 
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Mergens Pond
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Mergens Pond

Carlson TSI Index Based on Summer Average Water Clarity
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Lake Olson
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Lake Olson
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Lake Olson

Carlson TSI Index Based on Summer Average Water Clarity
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Lake Olson 

Minimum Summer Secchi Disc Transparency
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Guidline for Excellent Water Quality:

Minimum Secchi Disc 

Transparency ≥ 1.1 meters
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Mann-Kendall/Sen’s Slope Trend Test 
(Test Period = 1999 to 2008) 

 
Test Statistic = 6 Confidence 

Level Test Significance 

99% 6 < 14 Not Significant 
95% 6 < 12 Not Significant 
90% 6 < 10 Not Significant 
80% 6 < 9 Not Significant 

Sen’s Slope 0.083 meters/year 
 

Notes: 
1.  Points shown in the graph are the summer average (June-August) Secchi disc 
transparency depths.  Only years with a calculated summer average based on at least 4 
measured values are plotted.  At least 5 data points were required to complete the trend 
test. 
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Rest Area Pond

Carlson TSI Index Based on Summer Average Water Clarity
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Rose Lake - North Basin

Carlson TSI Index Based on Summer Average Water Clarity
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South Basin
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Rose Lake - South Basin
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Rose Lake - South Basin
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Rose Lake - South Basin

Carlson TSI Index Based on Summer Average Water Clarity
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Silver Lake
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n=8

n=1

n=1

n=2

n=2

n=2

n=33

n=23

n=24
n=16

n=8 n=10

n=14

n=4
n=8

n=6

n=8

n=4 n=7

n=10

n=9n=8

n=14
n=10

n=6

n=8

n=5

n=8 n=5

n=10

0

10

20

30

40

50

60

70

1
9
7
0

1
9
7
5

1
9
8
0

1
9
8
5

1
9
9
0

1
9
9
5

2
0
0
0

2
0
0
5

2
0
1
0

Year

C
h

l-
a
 (

m
g

/c
u

.m
)

n=number of samples collected

June through August

GOOD

EXCELLENT

POOR

FAIR

 
 
 

SILVER LAKE 
HISTORIC WATER QUALITY DATA 
Valley Branch Watershed District 

 



Silver Lake

Carlson TSI Index Based on Summer Average Water Clarity
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Mann-Kendall/Sen’s Slope Trend Test 
(Test Period – 1999 to 2008) 

 
Test Statistic = -21 Confidence 

Level Test Significance 

99% -21 > -30 Not Significant 
95% -21 > -23 Not Significant 
90% -21 < -20 Significant (Declining) 
80% -21 < -20 Significant (Declining) 

Sen’s Slope -0.200 meters/year 
 

Notes: 
1.  Points shown in the graph are the summer average (June-August) Secchi disc 
transparency depths.  Only years with a calculated summer average based on at least 4 
measured values are plotted.  At least 5 data points were required to complete the trend 
test. 
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Sunfish Lake
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Sunfish Lake

Average Summer Epilimnetic (0-2 meters) Chlorophyll a Concentrations
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Sunfish Lake

Carlson TSI Index Based on Summer Average Water Clarity
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Minimum Summer Secchi Disc Transparency
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Guideline for Excellent Water Quality:
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Mann-Kendall/Sen’s Slope Trend Test 
(Test Period – 2000 to 2008) 

 
Test Statistic = -8 Confidence 

Level Test Significance 

99% -8 > -14 Not Significant 
95% -8 > -12 Not Significant 
90% -8 > -10 Not Significant 
80% -8 > -9 Not Significant 

Sen’s Slope -0.025 meters/year 
 

Notes: 
1.  Points shown in the graph are the summer average (June-August) Secchi disc 
transparency depths.  Only years with a calculated summer average based on at least 4 
measured values are plotted.  At least 5 data points were required to complete the trend 
test. 
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Sunnybrook Lake
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Sunnybrook Lake
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Sunnybrook Lake

Carlson TSI Index Based on Summer Average Water Clarity
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Guidline for Excellent Water Quality:

Minimum Secchi Disc 

Transparency ≥ 1.1 meters
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Mann-Kendall/Sen’s Slope Trend Test 
(Test Period – 1999 to 2008) 

 
Test Statistic = 21 Confidence 

Level Test Significance 

99% 25 < 30 Not Significant 
95% 25 > 23 Significant (Improving) 
90% 25 > 20 Significant (Improving) 
80% 25 > 16 Significant (Improving) 

Sen’s Slope 0.150 meters/year 
 

Notes: 
1.  Points shown in the graph are the summer average (June-August) Secchi disc 
transparency depths.  Only years with a calculated summer average based on at least 4 
measured values are plotted.  At least 5 data points were required to complete the trend 
test. 
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Weber Pond

Average Summer Epilimnetic (0-2 meters) Total Phosphorus 

Concentrations
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Weber Pond

Average Summer Epilimnetic (0-2 meters) Chlorophyll a Concentrations
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Weber Pond

Carlson TSI Index Based on Summer Average Water Clarity
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Upper West Lakeland Storage Site 
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West Lakeland Storage Site - North Pond

Average Summer Epilimnetic (0-2 meters) Total Phosphorus 
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West Lakeland Storage Site - North Pond

Average Summer Epilimnetic (0-2 meters) Chlorophyll a Concentrations
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West Lakeland Storage Site - North Pond

Carlson TSI Index Based on Summer Average Water Clarity
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Central West Lakeland Storage Site 
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West Lakeland Storage Site - Central Pond

Average Summer Epilimnetic (0-2 meters) Total Phosphorus 

Concentrations
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West Lakeland Storage Site - Central Pond

Average Summer Epilimnetic (0-2 meters) Chlorophyll a Concentrations
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West Lakeland Storage Site - Central Pond

Carlson TSI Index Based on Summer Average Water Clarity

40

45

50

55

60

65

70

75

80
1
9
8
5

1
9
9
0

1
9
9
5

2
0
0
0

2
0
0
5

2
0
1
0

Year

C
a
rl

s
o

n
 T

S
I 

In
d

e
x

EXCELLENT

POOR

FAIR

GOOD

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

WEST LAKELAND STORAGE SITE – 
CENTRAL POND 

 
HISTORIC WATER QUALITY DATA 
Valley Branch Watershed District 



Stream Water Quality Data 
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Table C-5 

Valley Branch Creek 
Aquatic Macroinvertebrates: October 2, 2008 

Identifications by Dean C. Hansen 
(Numbers refer to larvae except where noted) 

 

Taxa 

Station B 
(No. 

Specimens) 

Station C 
(No. 

Specimens) 
PHYLUM ARTHROPODA   
CLASS INSECTA   

Coleoptera (beetles)   
Curculionidae ,undetermined adult 0 0 
Dryopidae 0 0 

Helicus, adult 4 0 
Dytiscidae   

Coptotomus, adult 0 0 
Laccodytes, adult 0 0 
Liodissus, adult 0 0 

Elmidae   
Stenelmis (adult) 0 0 
Optioservus, larvae 0 24 
Optioservus, adult 4 80 

Gyrinnidae   
Gyrinus, adult 

             Haliplidae 
                    Peltodytes, adults 

0 
 
0 

0 
 
0 

Hydrophilidae 
        Anacaena, adults 

 
0 

 
0 

Tropisternus, adult 0 1 
Staphylinidae, adult 0 0 

Diptera (true flies)   
Athericidae   
Chironomidae   
       Diamesa, (larvae) 0 0 

Unidentified Chironomidae (larvae) 16 32 
Unidentified Chironomidae (pupae) 0 0 

Orthocladinae   
Corynoncura, larvae 0 0 
Unidentified pupae 0 0 

Prodiamesa 0 0 
Dixidae: Dixa 4 0 
Empididae 0 0 
Empididae pupae 0 0 
Psychodidae 0 0 
Simuliidae (undetermined pupa) 36 48 



Table C-5 (cont.) 
Valley Branch Creek 

Aquatic Macroinvertebrates: October 2, 2008 
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Taxa 

Station B 
(No. 

Specimens) 

Station C 
(No. 

Specimens) 
Simulium vittatum (larvae) 0 16 
Simulium tuberosum 24 16 
Simulium venustum 0 0 

Simuliidae pupae 0 0 
Syrphidae 0 0 
       Eristalis   
Tabanidae, probably Tabanidae possibly Diachlorus 0 0 
Tipulidae (crane flies)   
Tipula 0 56 
Antocha 0 0 
Microspectra 0 0 
Unidentified Tipulidae 0 8 

Ephemeroptera (mayflies)   
Baetidae   

Baetis flavistriga 0 0 
Baetis  brunneicolor 0 648 
Baetis sp 
Baetis tricaudatus.  

0 
54 

0 
104 

Undetermined Baetidae 0 0 
Ephemerellidae   

Ephemerella (very small) 0 0 
Heptageniidae   

Heptagenia 0 0 
Stenacron 0 0 
Stenonema fuscum 0 0 
Unidentified Heptageniidae 0 0 

Caenidae   
 Caenis 0 0 

Hemiptera (true bugs)   
Gerridae   

Aquarius, larvae 0 2 
Gerris, adult 0 0 

             Macroveliidae   
Macrovelia 0 0 

Nepidae   
Ranatra, adult 0 0 

Belostomatidae   
Belostoma, adults 

            Corixidae 
                   Sigara 

0 
 
0 

24 
 
0 

Megaloptera   
              Sialidae   

              Sialis 0 0 
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Valley Branch Creek 

Aquatic Macroinvertebrates: October 2, 2008 
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Taxa 

Station B 
(No. 

Specimens) 

Station C 
(No. 

Specimens) 
Odonata (dragonflies and damselflies)   

Coenagrionidae 
Aeshnidae 
       Anax spp. 
        Aeshna spp. 

0 
0 
0 
0 

0 
0 
0 
0 

Calopterygidae   
Calopteryx or Hetaerina 0 0 

Boyeria 0 0 
Plecoptera  0 0 
       Taeniopteryx 0 0 
Trichoptera (caddisflies)   

Brachycentridae 
       Brachycentrus spp. 

 
0 

 
0 

Brachycentrus occidentalis 89 152 
Glossosomatidae   

Glossosoma (larvae) 58 24 
Glossosoma (pupa) 0 0 

Hydroptilidae   
        Empty larva cases 0 0 
Hydropsychidae   

Cheumatopsyche 48 56 
Hydropsyche betteni 0 0 
Hydropsyche slossonae 88 648 
 Hydropsyche alhydra 4 0 
Hydropsyche undetermined, need slide preparation to I.D. 0 0 
Hydropsyche morosa group 0 0 
Hydropsyche sparna 0 16 
Hydropsyche undetermined, too small 0 0 

Lepidostomatidae   
Lepidostoma 4 0 

Limnephilidae (undetermined) 0 0 
Limnephilus 20 0 
Hesperophylax 11 0 
Limnephilidae pupae 0 0 
Nemotaulius (?) 0 0 

Philopotamidae   
Chimara 0 0 

Phrygeniidae   
Ptilostomis 0 0 

Psychomyiidae   
Lype 0 0 

              Undetermined Trichoptera pupae 0 0 
CLASS CRUSTACEA   



Table C-5 (cont.) 
Valley Branch Creek 

Aquatic Macroinvertebrates: October 2, 2008 
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Taxa 

Station B 
(No. 

Specimens) 

Station C 
(No. 

Specimens) 
Amphipoda (scuds)   

Gammaridae   
Gammarus 1204 2232 

Talitridae   
Hyalella azteca 0 0 

Cladocera 0 0 
Copepoda  0 0 
Ostrocoda 0 0 
Isopoda   

Undetermined terrestrial isopod  0 0 
Ascellus 24 40 

 
CLASS DIPLOPODA   

Milliped (undetermined) 12 0 
CLASS ARACHNIDA   

Spiders 0 0 
Acarina (mites)   
        Piona 0 0 
Hygrobatidae, megapus 0 0 

Phylum Annelida   
       Large earthworm 0 0 

Hirudinea (leeches) 0 0 
       Helobdella stagnalis 0 0 
Oligochaeta (aquatic earthworms)   

Undetermined Oligochaeta 0 0 
Phylum Mollusca   

Gastropoda (snails)   
Ferrissia 0 0 
Gyralus 0 0 
Lybinaeidae 0 0 
Physa 61 32 
Slug 0 0 

Pelecypoda   
Sphaeriidae (fingernail clams) 0 0 
Pisidium 0 0 

Phylum Turbellaria (flatworms)   
“Dugesia”  type 0 120 

Phylum Bryozoa (moss animals) 0 0 
Phylum Porifera (sponges/fragments) 0 0 
Phylum Coelenterata 0 0 
Phylum Nematoda   

“Hydra” type 0 0 



Table C-5 (cont.) 
Valley Branch Creek 

Aquatic Macroinvertebrates: October 2, 2008 
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Taxa 

Station B 
(No. 

Specimens) 

Station C 
(No. 

Specimens) 
Total Specimens 1765 4379 

 
 




