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Introduction 

Due to long-term drought followed by significant rainfall in 2014 many large floating 
islands (tussocks) were formed in Orange Lake, Florida. These tussocks periodically imbed 
themselves into Heagy-Burry cove limiting access to a public boat ramp, which is one of the 
few access points to the lake. To alleviate this access limitation, the Florida Fish and 
Wildlife Conservation Commission (FWC) has decided to periodically open access to this 
area by mechanically shredding the tussocks. Stakeholders have voiced concerns about 
environmental impacts of this management activity to water quality (primarily phosphorus 
and nitrogen concentrations) in the local area and potentially to the aquifer with impacted 
water entering through sink-holes present in the cove. To address these concerns water 
samples were collected prior to and after tussock management activities and analyzed for 
trends both temporally and spatially. Total biomass of tussock material was measured and 
loads of both phosphorus and nitrogen were calculated to estimate potential nutrient loads 
to the aquifer. 

Methods 

Water chemistry was measured at four stations in a transect starting at the main sink-hole 
immediately to the west of the boat ramp and ending at a station immediately outside the 
cove and influence of sinkholes (Figure 1). At the sink-hole and stations 1 and 2 water 
samples were taken underneath a tussock (using a submersible pump) that was lodged in 
Heagy-Burry cove while station 3 was in open water and surface samples were collected.  
Prior to tussock management activities water samples were collected on three dates 
(3/20/15, 4/24/15, and 4/29/15). 

On August 25, 2015, 1.01 ha of tussock lodged in the cove and was dismantled by 
mechanical chopping. After this tussock management activities surface water samples were 
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again collected at the same four locations (Figure 1) in the morning and afternoon the day 
after completion and one a week after (8/26/15 at 8:00 am, 8/26/15 at 5:00 pm, and 
9/2/15). For pre and post management activities temperature (C°), dissolved oxygen 
(mg/L), and specific conductance (µS/cm@ 25C°) were measured in the field with an 
electronic meter. Water samples were brought back to the laboratory where they were 
analyzed for pH, total alkalinity (mg/L as CaCo3), color (Pt-Co units), turbidity (NTU), total 
phosphorus (µg/L) and total nitrogen (µg/L). In the laboratory, all samples were analyzed 
with methods following Florida LAKEWATCH standard operating procedures (Canfield et 
al. 2002; Hoyer et al. 2013). 

 For each water chemistry parameter, data are plotted against sampling time by individual 
station. Three samples were taken before and three after tussock management. After the 
plots, means of pre and post control data are tabled with the standard error and 95% 
confidence limits. Following the means, statistics from a one-way analysis of variance with 
water chemistry data as the dependent variable and treatment period as the dependent are 
listed. This analysis of variance was conducted to determine if there was a difference in 
water chemistry before and after tussock management activities. 

To estimate biomass of the tussock, six 0.25 m2 samples were taken on either side of the 
main channel and weighed. Previously measured wet weight percentage and nutrient 
content of tussock material (Hoyer et al. 2005; Hoyer et al. 2008) that were used to 
determine total nutrient content of tussock material in Lake Tohopekaliga were used in 
this study to calculated nutrient content of tussock material in Heagy-Burry cove. The 
average percent wet weight of tussock material from Island C, F, and W (islands with the 
highest organic content) was 48%. The average total phosphorus and total nitrogen 
concentration of tussock materials in these same islands was 0.16 mg/g dry weight and 5.5 
mg/g dry weight, respectively. These constants were used to estimate total nutrient 
content of the tussock material lodged in Heagy-Burry cove. 

For perspective, the total nutrient content of tussock material managed in Heagy-Burry 
cove was compared to the annual nutrient load discharging from Silver Springs. This 
comparison was made because sink-holes located in Heagy-Burry cove are within the Silver 
Springs springshed (Munch et al. 2006). Additional comparisons between nutrient biomass 
in tussock material and Silver Springs nutrient discharge were made with hypothetical 
tussock areas of 10 ha, 50, ha and 100 ha. For all these calculations and comparison the 
average discharge from Silver Springs between 1933 and 2004 was used (Munch et al. 
2006; 22.03 m3/sec). The total phosphorus and total nitrogen concentration measured in 
2000 was also used (Munch et al. 2006; 45 µg/L and 1250 mg/L, respectively). 

Data analyses were performed using JMP statistical package (SAS, 2000). All statements of 
significance are at the p <0.05 level. 

Results and Discussion 

Surface water pH averaged 6.4 and 6.4 in both pre and post tussock management, 
respectively and the analysis of variance showed there was no significant difference 
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(Figure 2). The pH values are also within the measurements range made in Orange Lake 
1979 and 1980 (pH 6.3 to 6.5, Canfield 1981).  

Total alkalinity averaged 24 and 26 (mg/L as CaCO3) in pre and post management samples, 
respectively and while this was a small difference the analysis of variance showed it was 
significant (Figure 3). Specific conductance averaged 96 and 111 (µS/cm@25C) in pre and 
post management sample, respectively and while this was also a small difference the 
analysis of variance showed it was significant (Figure 4). Color showed an opposite relation 
with significantly lower values in post than pre management samples averaging 153 and 
111 (Pt-Co units) in post and pre samples respectively (Figure 5). The small significant 
increases in alkalinity and specific conductance may possibly be caused by tussock 
management activities releasing materials from muck and plant tissues. However, color 
would also be expected to increase with released substances instead of the observed 
decrease in color after tussock management. Thus, some other mechanism is likely 
impacting these water chemistry parameters. 

There was approximately five months between sampling water pre and post tussock 
management do to wind shifting of additional tussocks into Heagy-Burry Cove, which 
postponed planned tussock management activities. During this time (between March and 
September) above average rainfall occurred, which may be able to explain the significant 
differences observed in pH, specific conductance and color before and after tussock 
management. Additionally, seasonal changes may be responsible as shown by the 
significant difference in Temperature measured pre and post tussock management (Figure 
6).  

Dissolve oxygen concentrations were low throughout the study period, not exceeding 4 
mg/L and reaching lows of 0.1 mg/L (Figure 7). Readings under 1 mg/l were recorded both 
before and after tussock management activities. The lowest readings were recorded at 8:00 
am the day after tussock management activities however; the same day values exceeded 3 
mg/L by 5:00 pm showing the dial nature of oxygen in lake systems. A much more detailed 
study would be needed to determine impacts of tussock management on dissolved oxygen 
concentrations in lakes systems. 

Turbidity, total phosphorus and total nitrogen values all showed no significant differences 
between pre and post management activities (Figure 8, 9, and 10). These three parameter 
would be most expected to increase, as the chopping of tussock material would tend to 
release nutrient and cause turbidity. However, the lack of significant differences suggests 
that the chopping of tussocks does not release dissolved materials but most probably 
allows chopped particulate materials to sink to the bottom of the lake. This is similar to 
finding of Hoyer et al. (2005, 2008) who found that tussock material placed in the Lake 
Tohopekaliga in the form of 29 islands showed no measurable nutrient release. Thus, the 
impact of tussock chopping to local water chemistry appears to be very short term with 
most materials rapidly (less than 24 hours) settling to the bottom of Orange Lake. 

The of 1.01 ha of tussock in Heagy-Burry Cove on August 24, 2015 showed extreme 
variability in biomass ranging from 43 kg/m2 wet weight to 250 kg/m2 wet weight with an 
average of 121 kg/m2 wet weight (Table 1, Figure 11). Using tussock percent wet weight 
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and nutrient concentration measurements made on similar tussock material from Lake 
Tohopekaliga (Hoyer et al. 2005; Hoyer et al. 2008) the total phosphorus and total nitrogen 
biomass in 1.01 ha of tussock imbedded in Heagy-Burry cove on 8/25/15 was 102 kg and 
34,991 kg, respectively (Table 2). The annual average total phosphorus and total nitrogen 
discharge from silver springs was calculated at over 0.3 million kg and over 8.7 million kg, 
respectively. Assuming all the nutrients incorporated in the tussock material, that was 
managed in Orange Lake, reached Silver Springs it would be only 0.03 % and 0.4 % of the 
total phosphorus and total nitrogen annual load respectively (Table 2). Looking at the 
hypothetical tussock areas up to 100 ha all show small percentages of the annual nutrient 
discharge from Silver Springs (Table 2) assuming all tussock nutrients could make it to 
Silver Springs. 

The assumption that all of the nutrients tied up in tussock material could possibly reach 
and potentially impact Silver Springs is difficult to consider. The Silver Springs springshed 
covers an area of 1,200 square miles (3,100 km2) and Heagy-Burry cove is approximately 
17 miles (27 km) from Silver Springs (Munch et al. 2006). Additionally, an evaluation of the 
areas contributing to the Silver Spring’s flow utilizing the SJRWMD North-central Florida 
Regional Groundwater Flow Model (NCF) coupled with the USGS MODPATH code indicates 
that approximately 75% of water discharging from Silver Springs originates within a two-
year capture zone. Model results also indicate that the two-year capture zone covers 
approximately a 4-mile radius around the spring and constitutes about 52 square miles 
(Figure ES-2). Thus it is unlikely that the water entering sink holes in Heagy Burry Cove are 
significantly impacting Silver Springs. 

To be transported and impact other systems through an aquifer system, nutrients tied up in 
tussock material would have to be converted into dissolved forms, which over time 
certainly happens to a fraction of the material. However, from this limited study it appears 
that most material rapidly settles to the sediment after chopping and it is unknown what 
percentage may be released in dissolved forms through the detrital pool over time. The 
rapid accumulation of sediments from aquatic macrophytes in Lake Tohopekaliga suggests 
that much of the organic material that reaches the sediment will remain sequestered 
(Hoyer et Al. 2005; Hoyer et al. 2008). Additionally, nutrient concentrations in both Lake 
Tohopekilagia (Hoyer et al 2005) and Orange Lake (Mallison and Hujik, 2001) measured 
immediately off islands created from tussock material showed no significant differences 
from control sites located away from islands. Finally, most of the organic material 
incorporated in the tussock originally came from the sediments so chopping simply returns 
them where they originated. 
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Table 1. Estimates of total phosphorus and total nitrogen concentration in six 0.25 m2 
samples taken from Orange Lake on August 24 2015. Thes estimates were calculated using 
the average percent wet weight (0.48 % wet weight) of tussock material from Island C, F, 
and W in Lake Tohopekaliga (Hoyer et al. 2005, islands with the highest organic content) 
and the average total phosphorus and total nitrogen concentration of tussock materials in 
these same islands (0.16 mg/g dry weight and 5.5 mg/g dry weight, respectively). 

Station Tussock Biomass 
(kg/m2 wet wt) 

Total Phosphorus 
Concentration in 
Tussock Material 
(g/m2) 

Total Nitrogen 
Concentration in 
Tussock Material 
(g/m2) 

1 51 4 145 
2 138 11 394 
3 56 5 160 
4 250 21 715 
5 43 4 122 
6 190 16 542 
Mean 121 10 346 

 

Table 2. For perspective, the total nutrient content of tussock material managed in Heagy-
Burry cove was compared to the annual nutrient load discharging from Silver Springs. 
Additional comparisons were made with hypothetical tussock areas of 10 ha, 50, ha and 
100 ha. For this calculation and comparison the average discharge from Silver Springs 
between 1933 and 2004 was used (Munch et al. 2006; 22.03 m3/sec). The total phosphorus 
and total nitrogen concentration measured in 2000 were also used (Munch et al. 2006; 45 
µg/L and 1250 µg/L, respectively). 

 

Standing Tussock 
Area (ha) 

Total 
Phosphorus 
in Tussock 
(Kg) 

Total 
Nitrogen 
inTussock 
(kg) 

% of Mean 
Silver 
Springs 
Annual TP 
Discharge 

% of Mean 
Silver 
Springs 
Annual TN 
Discharge 

Actual 1 102 3460 0.3 0.4 
Hypothetical 10 1008 34606 3 4 
Hypothetical 50 5039 173050 16 20 
Hypothetical 100 10078 346100 32 40 
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Figure 1. Heagy-Burry cove with sampling station identified. Picture is from Goggle Earth 
taken in 2012 during a drought period.  
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Figure 2. Plot of pH for each sampling period (samples prior to tussock management, 
period 1 = 3/20/15, 2 = 4/24/15, and 3 = 4/29/15) and samples after tussock 
management, 4 = 8/26/15 at 8:00 am, 5 = 8/26/15 at 5:00 pm, and 6 = 9/2/15) by 
individual station in Orange Lake Florida. Plot is followed by means, standard error and 
95% confidence interval for data collected pre and post tussock management. Mean is 
followed by a one-way analysis of variance with pH as the dependent variable and 
treatment period as the dependent variable (p value < 0.05 shows a significant difference 
between periods). 

 

Level Number Mean Std Error Lower 95% Upper 95% 
Pre Control 12 6.38333 0.02994 6.3212 6.4454 
Post Control 12 6.40000 0.02994 6.3379 6.4621 

 

Source DF Sum of 
Squares 

Mean Square F Ratio Prob > F 

Control 1 0.00166667 0.001667 0.1549 0.6977 
Error 22 0.23666667 0.010758   
C. Total 23 0.23833333    
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Figure 3. Plot of alkalinity for each sampling period (samples prior to tussock management, 
period 1 = 3/20/15, 2 = 4/24/15, and 3 = 4/29/15) and samples after tussock 
management, 4 = 8/26/15 at 8:00 am, 5 = 8/26/15 at 5:00 pm, and 6 = 9/2/15) by 
individual station in Orange Lake Florida. Plot is followed by means, standard error and 
95% confidence interval for data collected pre and post tussock management. Mean is 
followed by a one-way analysis of variance with alkalinity as the dependent variable and 
treatment period as the dependent variable (p value < 0.05 shows a significant difference 
between periods). 

 

 

Level Number Mean Std Error Lower 95% Upper 95% 
Pre Control 12 24.3333 0.20947 23.899 24.768 
Post Control 12 26.5833 0.20947 26.149 27.018 

 

Source DF Sum of 
Squares 

Mean Square F Ratio Prob > F 

Control 1 30.375000 30.3750 57.6906 <.0001 
Error 22 11.583333 0.5265   
C. Total 23 41.958333    
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Figure 4. Plot of specific conductance for each sampling period (samples prior to tussock 
management, period 1 = 3/20/15, 2 = 4/24/15, and 3 = 4/29/15) and samples after 
tussock management, 4 = 8/26/15 at 8:00 am, 5 = 8/26/15 at 5:00 pm, and 6 = 9/2/15) by 
individual station in Orange Lake Florida. Plot is followed by means, standard error and 
95% confidence interval for data collected pre and post tussock management. Mean is 
followed by a one-way analysis of variance with conductance as the dependent variable 
and treatment period as the dependent variable (p value < 0.05 shows a significant 
difference between periods). 

 

Level Number Mean Std Error Lower 95% Upper 95% 
Pre Control 12 95.808 1.2128 93.29 98.32 
Post Control 12 110.667 1.2128 108.15 113.18 

 

Source DF Sum of 
Squares 

Mean Square F Ratio Prob > F 

Control 1 1324.6204 1324.62 75.0463 <.0001 
Error 22 388.3158 17.65   
C. Total 23 1712.9363    
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Figure 5. Plot of color for each sampling period (samples prior to tussock management, 
period 1 = 3/20/15, 2 = 4/24/15, and 3 = 4/29/15) and samples after tussock 
management, 4 = 8/26/15 at 8:00 am, 5 = 8/26/15 at 5:00 pm, and 6 = 9/2/15) by 
individual station in Orange Lake Florida. Plot is followed by means, standard error and 
95% confidence interval for data collected pre and post tussock management. Mean is 
followed by a one-way analysis of variance with color as the dependent variable and 
treatment period as the dependent variable (p value < 0.05 shows a significant difference 
between periods). 

 

Level Number Mean Std Error Lower 95% Upper 95% 
Pre Control 12 153.000 1.7243 149.42 156.58 
Post Control 12 111.583 1.7243 108.01 115.16 

 

Source DF Sum of 
Squares 

Mean Square F Ratio Prob > F 

Control 1 10292.042 10292.0 288.4700 <.0001 
Error 22 784.917 35.7   
C. Total 23 11076.958    
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Figure 6. Plot of temperature for each sampling period (samples prior to tussock 
management, period 1 = 3/20/15, 2 = 4/24/15, and 3 = 4/29/15) and samples after 
tussock management, 4 = 8/26/15 at 8:00 am, 5 = 8/26/15 at 5:00 pm, and 6 = 9/2/15) by 
individual station in Orange Lake Florida. Plot is followed by means, standard error and 
95% confidence interval for data collected pre and post tussock management. Mean is 
followed by a one-way analysis of variance with temperature as the dependent variable 
and treatment period as the dependent variable (p value < 0.05 shows a significant 
difference between periods). 

 

Level Number Mean Std Error Lower 95% Upper 95% 
Pre Control 12 21.4583 0.48531 20.452 22.465 
Post Control 12 29.1583 0.48531 28.152 30.165 

 

Source DF Sum of 
Squares 

Mean Square F Ratio Prob > F 

Control 1 355.74000 355.740 125.8683 <.0001 
Error 22 62.17833 2.826   
C. Total 23 417.91833    
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Figure 7. Plot of oxygen for each sampling period (samples prior to tussock management, 
period 1 = 3/20/15, 2 = 4/24/15, and 3 = 4/29/15) and samples after tussock 
management, 4 = 8/26/15 at 8:00 am, 5 = 8/26/15 at 5:00 pm, and 6 = 9/2/15) by 
individual station in Orange Lake Florida. Plot is followed by means, standard error and 
95% confidence interval for data collected pre and post tussock management. Mean is 
followed by a one-way analysis of variance with oxygen as the dependent variable and 
treatment period as the dependent variable (p value < 0.05 shows a significant difference 
between periods). 

 

Level Number Mean Std Error Lower 95% Upper 95% 
Pre Control 12 1.60000 0.34960 0.87497 2.3250 
Post Control 12 1.06667 0.34960 0.34163 1.7917 

 

Source DF Sum of 
Squares 

Mean Square F Ratio Prob > F 

Control 1 1.706667 1.70667 1.1636 0.2924 
Error 22 32.266667 1.46667   
C. Total 23 33.973333    
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Figure 8. Plot of turbidity for each sampling period (samples prior to tussock management, 
period 1 = 3/20/15, 2 = 4/24/15, and 3 = 4/29/15) and samples after tussock 
management, 4 = 8/26/15 at 8:00 am, 5 = 8/26/15 at 5:00 pm, and 6 = 9/2/15) by 
individual station in Orange Lake Florida. Plot is followed by means, standard error and 
95% confidence interval for data collected pre and post tussock management. Mean is 
followed by a one-way analysis of variance with turbidity as the dependent variable and 
treatment period as the dependent variable (p value < 0.05 shows a significant difference 
between periods). 

 

 

Level Number Mean Std Error Lower 95% Upper 95% 
Pre Control 12 7.19833 1.5192 4.0476 10.349 
Post Control 12 4.26250 1.5192 1.1118 7.413 

 

Source DF Sum of 
Squares 

Mean Square F Ratio Prob > F 

Control 1 51.71470 51.7147 1.8671 0.1856 
Error 22 609.34119 27.6973   
C. Total 23 661.05590    
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Figure 9. Plot of phosphorus for each sampling period (samples prior to tussock 
management, period 1 = 3/20/15, 2 = 4/24/15, and 3 = 4/29/15) and samples after 
tussock management, 4 = 8/26/15 at 8:00 am, 5 = 8/26/15 at 5:00 pm, and 6 = 9/2/15) by 
individual station in Orange Lake Florida. Plot is followed by means, standard error and 
95% confidence interval for data collected pre and post tussock management. Mean is 
followed by a one-way analysis of variance with phosphorus as the dependent variable and 
treatment period as the dependent variable (p value < 0.05 shows a significant difference 
between periods). 

 

Level Number Mean Std Error Lower 95% Upper 95% 
Pre Control 12 124.333 7.2918 109.21 139.46 
Post Control 12 137.750 7.2918 122.63 152.87 

 

Source DF Sum of 
Squares 

Mean Square F Ratio Prob > F 

Control 1 1080.042 1080.04 1.6927 0.2067 
Error 22 14036.917 638.04   
C. Total 23 15116.958    
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Figure 10. Plot of nitrogen for each sampling period (samples prior to tussock 
management, period 1 = 3/20/15, 2 = 4/24/15, and 3 = 4/29/15) and samples after 
tussock management, 4 = 8/26/15 at 8:00 am, 5 = 8/26/15 at 5:00 pm, and 6 = 9/2/15) by 
individual station in Orange Lake Florida. Plot is followed by means, standard error and 
95% confidence interval for data collected pre and post tussock management. Mean is 
followed by a one-way analysis of variance with nitrogen as the dependent variable and 
treatment period as the dependent variable (p value < 0.05 shows a significant difference 
between periods). 

 

Level Number Mean Std Error Lower 95% Upper 95% 
Pre Control 12 1466.67 176.43 1100.8 1832.6 
Post Control 12 1451.67 176.43 1085.8 1817.6 

 

Source DF Sum of 
Squares 

Mean Square F Ratio Prob > F 

Control 1 1350.0 1350 0.0036 0.9526 
Error 22 8218033.3 373547   
C. Total 23 8219383.3    
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Figure 11. Picture of tussock material sampled from Orange Lake to estimate biomass. 
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Appendix I. Raw surface water chemistry data collected at Orange Lake before (3/20/15 to 
4/29/15) and after tussock management activities (8/26/15 to 9/2/15). 

 

Date Station pH Total 
Alkalinity 
(mg/L as 
CaCO3) 

Field Specific 
Conductance 
(µS/cm@25C) 

Turbidity 
(NT units) 

Color 
(Pt-Co) 

3/20/15 10:00 am 0-Sink Hole 6.4 24 95.7 24.28 151 
3/20/15 10:00 am 1-Station 6.4 24 95 1.54 159 
3/20/15 10:00 am 2-Station 6.3 24 89 4.64 165 
3/20/15 10:00 am 3-Station 6.7 24 91 3.22 157 
4/24/15 10:00 am 0-Sink Hole 6.3 24 99 15.9 145 
4/24/15 10:00 am 1-Station 6.6 24 98 4.7 157 
4/24/15 10:00 am 2-Station 6.3 25 98 10.7 145 
4/24/15 10:00 am 3-Station 6.4 24 98 2.2 148 
4/29/15 10:00 am 0-Sink Hole 6.3 24 98 12.8 147 
4/29/15 10:00 am 1-Station 6.3 25 98 1.8 155 
4/29/15 10:00 am 2-Station 6.3 25 95 1.4 155 
4/29/15 10:00 am 3-Station 6.3 25 95 3.2 152 
8/26/15 8:00 am 0-Sink Hole 6.4 28 118 6.02 112 
8/26/15 8:00 am 1-Station 6.4 26 117 4.37 112 
8/26/15 8:00 am 2-Station 6.4 26 115 3.45 110 
8/26/15 8:00 am 3-Station 6.3 26 112 2.77 109 
8/26/15 5:00 pm 0-Sink Hole 6.4 28 110 8.95 107 
8/26/15 5:00 pm 1-Station 6.4 26 107 4.47 105 
8/26/15 5:00 pm 2-Station 6.4 26 107 4.35 107 
8/26/15 5:00 pm 3-Station 6.3 26 112 4.27 105 
9/2/15 8:00 am 0-Sink Hole 6.4 28 116 3.73 125 
9/2/15 8:00 am 1-Station 6.5 27 106 3.25 117 
9/2/15 8:00 am 2-Station 6.4 26 104 2.76 115 
9/2/15 8:00 am 3-Station 6.5 26 104 2.76 115 
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 Appendix I continued. 

 

Date Station Total 
Phosphorus 
(µg/L) 

Total 
Nitrogen 
(µg/L) 

Temperature 
(C) 

Dissolved 
Oxygen 
(mg/L) 

3/20/15 10:00 am 0-Sink Hole 104 3570 21.8 0.9 
3/20/15 10:00 am 1-Station 129 2250 20.8 0.7 
3/20/15 10:00 am 2-Station 154 2000 19.6 0.7 
3/20/15 10:00 am 3-Station 110 1880 22.9 3 
4/24/15 10:00 am 0-Sink Hole 176 830 19 0.7 
4/24/15 10:00 am 1-Station 135 1070 19.5 1.6 
4/24/15 10:00 am 2-Station 169 830 19.5 3 
4/24/15 10:00 am 3-Station 87 760 19.5 4 
4/29/15 10:00 am 0-Sink Hole 118 1320 23.5 1 
4/29/15 10:00 am 1-Station 137 1120 23.5 1.1 
4/29/15 10:00 am 2-Station 89 1280 23.9 1.4 
4/29/15 10:00 am 3-Station 84 690 24 1.1 
8/26/15 8:00 am 0-Sink Hole 179 1650 28.5 0.1 
8/26/15 8:00 am 1-Station 139 1540 28.5 0.1 
8/26/15 8:00 am 2-Station 133 1460 28.5 0.2 
8/26/15 8:00 am 3-Station 125 1520 28.5 0.2 
8/26/15 5:00 pm 0-Sink Hole 151 1960 30.4 2.4 
8/26/15 5:00 pm 1-Station 127 1500 31 3.5 
8/26/15 5:00 pm 2-Station 135 1420 31 3 
8/26/15 5:00 pm 3-Station 123 1330 31 2.2 
9/2/15 8:00 am 0-Sink Hole 158 1230 28 0.1 
9/2/15 8:00 am 1-Station 137 1290 28 0.1 
9/2/15 8:00 am 2-Station 126 1280 28.2 0.3 
9/2/15 8:00 am 3-Station 120 1240 28.3 0.6 

 


