




 

 
 

 

Figure 10. Location of Rain Gages, Logsdon River Wells, Pete Strange Falls Instrument Site, Joe Ray Weir and Cave City subbasin (Based on NLCD 2001 data). 49 
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C H APT E R 3 

R ESU L TS A ND DISC USSI O N 

3.1     Introduction 

 Data were acquired from two independent precipitation events occurring in the 

Spring of 2008 from May 2-4 (Table 2) and May 27-29 (Table 3). Data for the May 2-4 

event was obtained from a surface tributary sink point near Roppel Cave at the Joe Ray 

Weir, from the instrument site within Logsdon River near Pete Strange Falls, and from 

the Logsdon River Wells near the confluence with the Hawkins River. Data obtained at 

the surface monitoring sites was limited to a 72 hour sampling period, while the data 

from the in-cave site was part of the ongoing water quality monitoring described earlier 

in the methodology section. Water samples were collected by a Teledyne ISCO sampler 

at the Joe Ray Weir sampling site (120° V-notch weir), while samples were collected 

manually with the pump below the 145 m Logsdon River Well. Water samples were not 

collected from the instrument site near Pete Strange Falls due to a wiring malfunction 

with the sampler. Water quality data and samples were collected during the May 27-29 

event from the instrument site near Pete Strange Falls. Precipitation data for both runoff 

producing events was obtained from rain gages monitored by the National Park Service.  

Data plotted on the hydrographs, as well as the parameters of temperature, pH, specific 

conductance and turbidity on the chemographs represents 10 minute collection intervals, 

while data plotted for the dye concentrations, total suspended solids and atrazine 

concentrations on the chemographs represent hourly sampling intervals.
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Category Analysis Collection Site Raw Data  

Precipitation  Input Houchins Meadow 

Hamilton Valley 

Appendix A 

Hydrologic Response Stage 

Stage and Flow Rate 

Fluorescein and  
Rhodamine WT          
Dye Trace 

Joe Ray Weir  

Logsdon River:    
Pete Strange Falls 

Logsdon River Wells 

Appendix B 

Water Quality Water Temperature  

Specific Conductance 
(spC) 

 pH 

Logsdon River:    
Pete Strange Falls 

Appendix C 

Sediment Analysis Atrazine 

Atrazine and  

Total Suspended 
Solids (TSS) 

Turbidity and Grain 
Size 

Joe Ray Weir 

Logsdon River Wells 

Logsdon River:    
Pete Strange Falls 

Appendix D 

Table 2-Data obtained during the May 2-4, 2008 precipitation event.
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Category Analysis Collection Site Raw Data  

Precipitation  Input Houchins Meadow 

Hamilton Valley 

Appendix E 

Hydrologic Response Stage, Flow Rate Logsdon River: 
Pete Strange Falls 

Appendix F 

Water Quality Water Temperature  

Specific Conductance 
(spC) 

 pH 

Logsdon River: 
Pete Strange Falls 

Appendix G 

Sediment Analysis Atrazine, Turbidity,  

Grain Size, 

Suspended Sediment 

Logsdon River: 
Pete Strange Falls 

Appendix H 

Table 3-Data obtained during the May 27-29, 2008 precipitation event.
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3.2 Joe Ray W ei r and the Logsdon River : May 2-4, 2008 

3.2.1  Hydrologic Response 

 Beginning on May 2, 2008 the first of three closely spaced, discrete periods of 

precipitation began in the Mammoth Cave area. The National Park Service recorded      

59.1 mm of precipitation at the Houchins Meadow station and 59 mm of precipitation at 

the Hamilton Valley station from 0:00 hours on May 2 to 0:00 hours on May 4. The 

collective totals for each individual period of precipitation reflect a slight variation 

between the two stations (Figure 11). The first period of precipitation occurred on May 2 

from 10:00 hours to 13:00 hours with a total of 14.9 mm recorded at the Houchins 

Meadow station. As the precipitation moved across the area in an easterly motion, the 

Hamilton Valley station recorded 7.4 mm of precipitation from 12:00 to 15:00 hours 

reflecting a two hour time difference in the arrival of the storm front. The second period 

of precipitation occurred on May 2 from 16:00 hours to 18:00 hours with 5.5 mm 

recorded at the Houchins Meadow station. An hour later, the Hamilton Valley station 

recorded 4.3 mm of precipitation from 17:00 hours to 19:00 hours. The third period of 

precipitation reflected greater variability between the sites related to the movement of the 

storm front. The Houchins Meadow station recorded 38.4 mm of precipitation from 16:00 

hours on May 2 to 7:00 hours on May 3, while the Hamilton Valley station recorded 47.3 

mm of precipitation from 22:00 hours on May 2 to 8:00 hours on May 3. While this third 

period of precipitation was more extensive at the Houchins Meadow station, the 

Hamilton Valley station recorded a more concentrated total. 



 

 

 

Figure 11. Precipitation, stage response and flow rate in Logsdon River and surface tributary: May 2-5, 2008. 54 
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Beginning at 3:00 hours on May 3, one hour after the centroid of the third period 

of precipitation, the Joe Ray Weir stage began to increase (Figure 11). The stage peaked 

at 0.91 m at 6:00 hours, reflecting a centroid lag-to-peak of four hours. This peak in stage 

at the Joe Ray Weir occurred twenty hours after the initial precipitation began; at which 

point the cumulative precipitation totals were 38.4 mm at the Houchins Meadow station 

and 56.1 mm at the Hamilton Valley station. The Logsdon River stage at the Pete Strange 

Falls instrument site began to rise sharply at around 4:00 hours, only an hour after the Joe 

Ray Weir stage increased. The Logsdon River stage peaked at 0.687 m at 9:00 hours on 

May 3, approximately three hours after the peak flow at the Joe Ray Weir stage and 

seven hours after the centroid of precipitation. A final spike of 2.8 mm of precipitation 

occurred at 7:00 hours on May 3, during the falling limb of the weir hydrograph. Neither 

stage hydrograph appears to indicate distinct increases that correspond to individual 

rainfall pulses, other than the rising limbs occurring during the largest discreet rainfall 

pulse between 0:00 and 5:00 hours on May 3. However, the stage at the Joe Ray Weir 

and the Logsdon River instrument site reflect the transfer of precipitation from the 

surface, in particular the rapid response of the Logsdon River as a conduit-flow aquifer. 

The flow rate recorded at the instrument site in Logsdon River also reflects the 

rapid movement of precipitation through the karst aquifer. Flow rate is proportional to the 

product of stage and velocity; an increase in stage results in an increase in flow rate. Prior 

to the precipitation events, the flow rate was 0.126 m3/s. At 3:00 hours on May 3 the 

stage and flow rate began to rise in unison (Figure 11). The stage peaked at 0.687 m and 

the flow rate peaked at 3.8 m3/s at 9:00 hours. Both the stage and flow rate peaked seven 

hours after the centroid of precipitation. The hydrograph of the Logsdon River
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represented a rapid increase in the rising limb of the stage and flow, with a gradual falling 

limb for both parameters indicating the return to pre-storm conditions. As water levels in 

the upstream portion of Logsdon River began to rise, the increase in the hydraulic head 

drove water from adjacent storage causing the discharge to rise abruptly above base flow. 

After the peak in discharge, the water drained from the conduit at a slower rate. This 

rapid response and gradual recovery is consistent with other studies conducted in the 

Turnhole Basin including work by Hess and White (1988), Anderson (2002) as well as 

Raeisi et al., (2007).   

Results from the dye trace also reflect the response of the Logsdon River as a 

conduit aquifer (Figure 12). Fluorescein dye was injected at 19:30 hours on May 2 at the 

Joe Ray Weir; Rhodamine WT was injected at 3:30 hours on May 3, thirty minutes after 

the initial stage increase at the Joe Ray Weir. Background levels of both dyes less than 

.01 ppb were detected in water samples obtained from the Logsdon River Wells prior to 

the dye injections. The first significant detection of Rhodamine WT was .036 ppb 

recorded at 7:00 hours on May 3, while the first Fluorescein detection was .048 ppb at 

8:00 hours. Both dyes peaked strongly at 11:00 hours, with Rhodamine WT levels at 28.9 

ppb and Fluorescein dye levels of 20.4 ppb. The Rhodamine WT peaked 7.5 hours after 

the injection while the Fluorescein peaked 15.5 hours after injection. Dye concentrations 

declined quickly to values near 1 ppb by 15:00 hours, with Rhodamine WT levels 

remaining higher than Fluorescein, except for samples with similar concentrations 

collected at 12:00 hours (Figure 12). Dye concentrations decreased more gradually after 

15:00 hours, with Rhodamine WT values falling below Fluorescein levels and decreasing 

more rapidly. By the end of sampling on May 5, Rhodamine WT had decreased to 0.081



 
 

 

 

Figure 12. Results of Logsdon River dye trace: May 2-4, 2008.
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ppb, whereas Fluorescein concentration was more than 7 times higher at 0.607 ppb. The 

differences in travel time are related to the different injection times relative to the storm 

runoff, but may also be affected by flow hydraulics and the passage morphology such as 

rimstone dams that retain pools of water under normal flow conditions and mobilize the 

water under high flow events. Thus, the Fluorescein dye may have been caught in the 

rimstone pools until the discharge rose above base flow. 

3.2.2 Water Quality 

Prior to the precipitation event, the water temperature in Logsdon River was 

13.35° Celsius (Figure 13). As relatively cold water passed through the conduit the water 

temperature began to decline at 5:40 hours on May 3, approximately 2.5 hours after the 

stage began increasing at the instrument site. Over the next hour, the water temperature 

decreased to 13.01° Celsius as the stage rose. The water temperature began to increase at 

6:50 hours on May 3 however this increase lasted less than an hour before the water 

temperature began to decline again at 7:40 hours. This secondary decline was larger and 

more persistent than the initial temperature drop, reaching a low value of 12.78° Celsius 

at 8:30 hours, just before the peak in stage. Water temperature then increased, with minor 

fluctuations, over the next six hours before stabilizing around 13.3° Celsius as the flow 

receded toward base flow conditions. The various changes in water temperature reflect 

the arrival of the cold meteoric precipitation from the surface, and are closely correlated 

with similar variations in other water quality parameters.  

At 5:30 on May 3, 1.5 hours after the Logsdon River stage began to rise, the 

specific conductance (spC) began to decrease (Figure 13). SpC decreased from 308 µS to 



 
 

 

 

Figure 13. Stage, specific conductance, pH and water temperature in Logsdon River: May 2-4, 2008.
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189 µS at 7:20 hours, followed by a more gradual and variable decrease to a low of 169 

µS at 9:10 hours. This spC minimum was essentially coincident with the peak of the flow 

hydrograph. During the early part of the falling limb, spC rose above 200 µS briefly and 

then quickly dropped back below 180 µS before recovering to values between 210 and 

215 µS. SpC remained in this narrow range from 11:40 to 13:40 before beginning a 

gradual decline over six hours to values of 187 µS, which remained steady from 20:00 to 

22:40 hours. Following this broad minimum, spC increased very slowly over a period of 

several days. Thus the generalized storm-period spC response consists of a rapid decrease 

of over 100 µS associated with the ~6  hour period of highest flows and a ~2 hour period 

of somewhat higher, relatively stable values, followed by a second, much more gradual 

decrease and recovery in spC to levels near pre-storm values. Both the initial drop in spC 

associated with the discharge peak, and the more gentle secondary dip occurring on the 

falling limb exhibit lower magnitude, higher frequency fluctuations in spC. These 

variations in spC are strongly correlated with similar fluctuations in turbidity and 

suspended sediment concentration, and reflect the flushing of distinct pulses of storm 

water through the karst drainage system, similar to the models proposed by Hess and 

White (1988), Anderson (2002) and Raeisi et al., (2007).  

Although more gradual, changes in the pH were mostly concurrent with changes 

in spC (Figure 13). The pH declined in sync with the spC from 7.85 at 5:30 hours to 7.24 

at 10:30 hours on May 3. The pH values remained in this low pattern until 12:50 hours on 

May 3, when the pH had a sudden increase and the spC began the secondary decline and 

gradual recovery. Following this abrupt pH increase from 7.25 to 7.48 over 10 minutes, 

the pH levels decreased again in concert with the falling spC values. After leveling off at 
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around 7.37, pH began to recover toward higher pre-event values at 21:00 hours, 

mirroring the recovery of spC values that began around the same time. The general pH 

response is thus very similar to the pattern of spC changes, with the exception of the 

rapid increase in pH at 12:50 hours. Although this rapid change could be attributed to a 

sensor malfunction in the Hydrolab, the general correspondence in pH and spC variations 

is consistent with the movement of storm water that has a higher acidity and lower ionic 

strength than the existing cave water.   

3.2.3 Sediment Analysis 

Only 1.5 hours after the Logsdon River stage began to rise, the turbidity levels 

increased with four discrete peaks that occurred earlier in the hydrograph and two smaller 

peaks on the falling limb (Figure 14). The turbidity increased to 23.7 NTU at 5:30 hours 

followed by additional rises of 34.4 NTU at 6:00 hours and 172.5 NTU at 6:50 hours. 

The largest peak of 445 NTU occurred less than an hour later at 7:40 hours preceding the 

peak in stage by ~1 hour. These turbidity increases correlate with the spC minima, water 

temperature variations and the rising limb of the hydrograph. The turbidity remained 

elevated until the initial part of the falling limb in which the values dropped to 182 NTU, 

before recovering for a peak of 223 NTU at 9:50 hours. The turbidity continued to 

decline on the falling limb of the hydrograph, with a ~2 hour peak later on the falling 

limb. Thus the generalized turbidity pattern consists of a rapid increase over the first ~2.5 

hours of high flows and decreased spC and a ~2 hour period of decreased turbidity that 

correlate to increases in the spC, followed by a set of peaks on the falling limb that are 

much more gradual but correlate with the second spC minimum. The fluctuations in



 
 

 

 

Figure 14. Sediment characteristics in Logsdon River: May 3-4, 2008.
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turbidity and spC on the falling limb continue to stay correlated as pulses of storm water 

pass through the karst drainage system.   

The LISST suspended sediment concentration signal essentially mirrors the 

measured variations in turbidity, although the turbidity sensor is more highly sensitive to 

the concentration of very fine material. Thus the LISST provides a more reliable estimate 

of total sediment concentration and also yields information on the proportion of coarse 

material in suspension. Measurements of the sand fraction (> 63 m) concentration from 

the LISST instrument at the Pete Strange Falls site increased on the rising limb of the 

stage, and peaked during the maximum stage and flow rate (Figure 14). Sauter Mean 

Diameter (SMD) decreased from 16.3 µm to 5.3 µm at 7:40 hours on the rising limb of 

the stage as sediment concentrations increased. Grain size increased to 12.44 µm by 9:20 

hours, decreased again to 9.6 µm as the sediment concentration peaked at 9:50 hours, and 

then increased to around 11.75 µm by 12:00 hours. The minima in SMD corresponded to 

maxima in sediment concentration during this initial period (6:00-12:00 hours) of low 

spC and high turbidity. After 12:00 hours, SMD decreased progressively to just above 7 

µm. SMD values below 20 µm, and the pattern of SMD minima corresponding to peaks 

in the turbidity and sediment concentration suggests that the sediment in suspension was 

predominantly in the silt and clay size range (<63 µm), and that the discrete peaks in 

concentration were associated with pulses of dilute (low spC) water carrying 

allochthonous sediment washed in from the surface.  In contrast, the concentration of 

coarse particles (> 63 µm) peaked immediately after the stage peaked (1.5 hours after the 

maximum turbidity peak) and gradually declined thereafter. This strong correlation 

between flow rate and the concentration of sand in suspension suggests that these coarser 
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sediments were mobilized from within the cave and that concentrations were limited by 

flow hydraulics and the available supply of sands in the river.  

Total suspended solids (TSS) are an indicator of water quality that refers to the 

suspension of small particles due to the motion of water. TSS was measured in samples 

collected at the downstream Logsdon River Wells site, while the turbidity values were 

recorded upstream at the Pete Strange Falls instrument site. Both the TSS and turbidity 

began to increase on the rising limb of the stage (Figure 14). Within 30 minutes of the 

first noticeable turbidity reading of 23.7 NTU the TSS began a rapid increase to 97.2 

mg/L and reached a maximum of 541.7 mg/ L at 7:00 hours. This major TSS peak 

occurred just after an upstream turbidity peak at 6:50 hours but preceded the turbidity 

maximum that occurred at 7:40 hours at Pete Strange Falls.  A second TSS peak of 262.5 

mg/L occurred at 10:00 hours on May 3, nearly synchronous with an upstream turbidity 

peak of 223 NTU. Much later, another small TSS increase to 61.6 mg/L occurred at 18:00 

hours, three hours after the secondary turbidity peak recorded at the Pete Strange Falls 

instrument site on the falling limb of the hydrograph. Although the general pattern of 

TSS variation in samples collected at the Logsdon Wells is consistent with the turbidity 

and suspended sediment concentration data from the Pete Strange Falls site, the 

differences in the timing of TSS peaks and similar turbidity peaks could reflect several 

factors. Because of the distance between the two stations (about 1 km), a delay between 

corresponding water quality variations is expected. However, the hourly sampling 

frequency at the Logsdon Wells (versus 10 minute observations at the upstream site), and 

the associated potential for sampling errors, field contamination of 250 ml TSS samples, 

or laboratory errors may account for some of the differences between the data records. It 
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is also possible that the large TSS maximum at 7:00 hours that preceded the upstream 

turbidity maximum reflects a transient input or mobilization of fine sediment downstream 

of Pete Strange Falls, or possibly the influence of back-flooding from Hawkins River 

during the rising limb.

3.2.4  A trazine and Sediment  

Water sample analysis from the surface tributary at the Joe Ray Weir exhibits 

multiple peaks in atrazine levels, reflecting the mobilization of atrazine during the runoff 

producing precipitation event (Figure 15). The first detection of atrazine was 14.4 ppb 

and correlated with the peak stage at the Joe Ray Weir on May 3; this detection also 

occurred only two hours after the third and largest period of precipitation at Hamilton 

Valley. Atrazine levels continued to increase on the falling limb of the stage, with a brief 

increase to levels >50 ppb, followed by a decrease to 21.2 ppb at 10:00 hours and a return 

to levels of  50 ppb detected in the next two samples. Levels of atrazine fell to 24.4 ppb at 

13:00 hours and then decreased gradually over the rest of the sampling period, with all 

but one sample >15 ppb.  Thus atrazine levels remained consistently elevated, with the 

lowest detection level of 12.4 ppb occurring near the end of the sampling period. All of 

the recorded levels of atrazine from this surface tributary exceeded the USEPA’s 

maximum contaminant level of 3 ppb.  

Water quality variations between the Pete Strange Falls instrument site and the 

Logsdon River Wells are offset by a travel time related to the flow rate (Figures 15, 16). 

During the initial turbidity peak and decline in the spC upstream at the Pete Strange Falls 

instrument site, the concentration of atrazine in water samples collected at the Logsdon 



 

 

 

Figure 15. Atrazine levels detected at surface tributary of Logsdon River: May 3-4, 2008.
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Figure 16. Atrazine levels, specific conductance and turbidity in Logsdon River: May 3-5, 2008.
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River Wells began to increase (Figure 16). The first detection of atrazine was 0.87 ppb 

and occurred on the rising limb of the stage as the spC decreased. For the next two hours 

no atrazine was detected as the spC reached a sustained low and the turbidity peaked. The 

atrazine levels began to rise at 10:00 hours, which correlate with another peak in turbidity 

and spC minima. However, levels of atrazine continued to rise over the next 9 hours to a 

maximum of 3.28 ppb, while the turbidity and spC recovered partially before beginning 

the final, secondary fluctuations in these variables at 13:30 hours. This sustained increase 

in atrazine to levels above 2 ppb was thus roughly coincident with the arrival of the 

secondary peak in suspended sediment on the falling limb. Atrazine levels varied 

between 2 and 3 ppb for the remainder of the sampling period, as the turbidity and spC 

gradually recovered toward pre-storm values. Among the 62 samples analyzed for 

atrazine, only one of the samples exceeded the USEPA’s maximum contaminant level of 

3 ppb; however 25 samples exceeded the USEPA’s aquatic life criterion of 1.8 µg/ L.  

Several field-filtered atrazine samples were also collected to compare to the 

unfiltered samples (Figure 16). Filtered atrazine levels tended to be somewhat higher than 

unfiltered samples, suggesting that cross-contamination of successive samples from the 

filtering syringe may have occurred. 

Although analysis of atrazine samples during Anderson’s study (2002) suggested 

strong adsorption, the storm period covariation of sediment surrogates (turbidity and 

LISST data) with atrazine levels do not suggest that atrazine varies proportionally with 

sediment concentration. In addition, the small differences between the filtered and 

unfiltered samples do not reflect strong adsorption, although cross-contamination may 

have affected the filtered sample data. Thus, the observed relation between atrazine levels 
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and suspended sediment concentrations is likely determined by some other factors, 

possibly related to the material characteristics of the sediment, or to how the pattern of 

surface sources of atrazine is related to the pattern of precipitation, recharge and travel 

times to the monitoring points. 

3.3 Logsdon River : May 27-29, 2008 

3.3.1  Hydrologic Response 

 An additional precipitation event occurred later in the month when two closely 

spaced periods of precipitation began on May 27, 2008. The National Park Service 

recorded 24.6 mm of precipitation at the Houchins Meadow station and 26.3 mm of 

precipitation at the Hamilton Valley station from 0:00 hours on May 27 to 12:00 hours on 

May 29 (Figure 17). While the cumulative totals were nearly identical, an analysis of the 

temporal patterns reflects the differences. The Houchins Meadow station received only 

13.9 mm from 15:00 to 20:00 hours on May 27, while the Hamilton Valley station 

received 23.4 mm from 18:00 to 21:00 hours on the same day. The storm at the Houchins 

Meadow station was twice as long in duration, but the Hamilton Valley station received 

almost twice the volume of precipitation. Differences in the cumulative totals were also 

evident for the second period of precipitation. The station at Houchins Meadow recorded 

an additional 10.7 mm of precipitation from 4:00 to 8:00 hours on May 28 compared to 

the Hamilton Valley station which only recorded an additional 1.5 mm of precipitation 

from 5:00 to 7:00 hours on the same day. This individual period of precipitation recorded 

at the Houchins Meadow station was seven times the amount of precipitation recorded at 

the Hamilton Valley station. However, based on the hydrologic response of Logsdon  



 

 

 

Figure 17. Precipitation, stage response and flow rate in Logsdon River and surface tributary: May 27-29, 2008.
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River, the precipitation measured at the Hamilton Valley station is likely closer to 

representing the input of precipitation to the Cave City subbasin. 

The disproportionate rainfall from the first period of precipitation recorded at the 

Hamilton Valley station created a flashy response in stage and flow rate within the 

Logsdon River conduit (Figure 17). Within an hour of the first period of precipitation that 

occurred at 19:00 hours on May 27, the rising limbs of the stage and flow rate began a 

steep climb. Prior to the rainfall, the stage was averaging 0.253 m and the flow rate was 

averaging 0.11 m3/s. Only four hours after they began to rise, the stage peaked at 0.598 m 

and the flow rate peaked at 2.75 m3/s. Both the stage and flow rate had a centroid lag-to-

peak of 5.5 hours. Water levels in the Logsdon River had a rapid response to the first 

precipitation event that created a very steep increase in the discharge. The falling limbs of 

the stage and flow rate were more gradual and did not exhibit any distinct fluctuations 

related to the second period of precipitation. While this rapid response and gradual 

recovery is typical in Logsdon River, the steep incline of the rising limb differentiates 

this period of precipitation from the previous event. 

3.3.2 Water Quality 

 The second precipitation event (May 27-29) was later in the spring season, thus 

the average temperature of the water in Logsdon River was warmer at 13.48° Celsius 

(Figure 18). Unlike the precipitation event earlier in the month, the water temperature did 

not decline for a prolonged period when the stage increased. Instead the water 

temperature began to increase on May 27, less than 2.5 hours after the stage and flow rate 

increased. The water temperature peaked at 14.59° Celsius, which was sustained for an  



 

 

 

Figure 18. Stage, specific conductance, pH and water temperature in Logsdon River: May 27-29, 2008. 
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hour from 6:30 to 7:30 hours on May 28 on the falling limb of the stage and flow rate. 

After the water temperature peaked, it declined rather slowly with no increase in response 

to the second period of precipitation.  

At 23:00 hours on May 27, 3 hours after the stage and flow rate of Logsdon River 

began to rise, the spC began to decline (Figure 18). The spC decreased from 330 µS to a 

low of 194 µS by 1:00 hours on May 28. The spC decrease was concurrent with the peak 

of the flow hydrograph. After falling to the first minima, the spC rose very briefly to 196 

µS, but continued to decline to 172 µS at 2:00 hours indicating a second pulse of water 

from a distinct source. Following the two initial rapid decreases, spC began to rise again 

to a sustained value around 228 µS that lasted more than four hours reflecting a partial 

recovery from the initial dilute water pulses. Following these narrow minima, spC 

decreased again for a more sustained period occurring from 4:50 hours to 20:00 hours on 

May 28 before eventually recovering. Thus this generalized storm-period spC response 

consists of a rapid decrease of over 100 µS associated with the ~3 hour period following 

the flow peak and a ~3.5 hour period of somewhat higher, relatively stable values, 

followed by a second, much more gradual decrease of ~15 hours with an eventual 

recovery in spC to levels near pre-storm values. As with the early May event, these 

variations in spC are strongly correlated with similar fluctuations in turbidity and 

suspended sediment concentration, and reflect the arrival of distinct pulses of storm water 

through the karst drainage system, similar to the models proposed by Hess and White 

(1988), Anderson (2002) and Raeisi et al. (2007). 

Changes in pH were again very gradual, but roughly concurrent with the initial 

decrease in spC (Figure 18). As the spC began to decline, the pH also decreased from 
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8.03 at 22:40 hours on May 27 to 7.53 at 2:00 hours on May 28. The pH values remained 

in the range of 7.53 to 7.58, with a minor decrease from 6:10 to 8:20 hours on May 28 

that correlated with the secondary spC drop. As the spC began to recover, pH levels 

began to increase, reaching a maximum value of 7.69 at the end of the sampling. The pH 

response occurred on the falling limb of the flow hydrograph and consisted of a ~20 hour 

period of lower values associated with the arrival of storm water that increased the acidity 

of the cave water.    

3.3.3 Sediment Analysis 

Turbidity levels for the May 27-29 precipitation event did not begin to rise until 

almost three hours after the Logsdon River stage began to rise. The turbidity levels 

increased with two discrete peaks and a smaller secondary peak which all occurred on the 

falling limb of the hydrograph (Figure 19). The turbidity increased to 12.1 NTU at 22:50 

hours on May 27, preceding the initial decrease in spC by 10 minutes. The turbidity 

continued to increase over the next two hours until the first peak of 472 NTU occurred at 

1:00 hours on May 28 which correlates with the first spC minima. The turbidity values 

dropped briefly during the first spC increase, but peaked an hour later at 527 NTU 

concurrent with the lowest spC value. Over the next ~5 hours the turbidity declined 

during the recovery of the spC as the dilute water pulse moved through the conduit. The 

final turbidity peak of 262 NTU at 6:50 hours on May 28 occurred as the spC decreased 

rapidly again toward the sustained secondary minimum. Following this final peak, the 

turbidity values continued to decline over the remainder of the falling limb. 



 

 

 

Figure 19. Sediment characteristics in Logsdon River: May 27-29, 2008. 
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Suspended sediment concentration varied synchronously with turbidity, as for the 

May 2-4 event (Figure 19). Based on the coarse fraction concentration from the LISST 

instrument signal at the Pete Strange Falls site, the largest peak in the sand fraction 

occurs prior to the initial turbidity peaks (Figure 19). An initial peak of 21.4 µm occurs at 

22:40 hours, followed by gradual increases with the largest peak of 82.7 µm occurring at 

0:10 hours on May 28. Following a decrease in the sand fraction, two additional peaks 

occur that correlate with the maximum turbidity signals. The minima in grain size (SMD) 

correspond initially to the peaks in sediment concentration and turbidity as well as the 

decreases in spC. The SMD began to decrease rapidly from 19.3 µm as the turbidity and 

sediment concentration increased and the spC decreased. During the initial peaks in 

turbidity and sediment concentration, the SMD had values of 6.5 µm and 6.2 µm. The 

SMD increased to 7.1 µm as the spC began a sustained period of recovery. During the 

final peak in turbidity and sediment concentration, the SMD was averaging 6 µm with a 

final peak of 7.7 µm occurring at 3:00 hours in between the two distinct turbidity peaks. 

The pattern of initial correspondence between the SMD, sediment concentration and 

turbidity is consistent with the predominantly silt and clay range (<63 µm) particles in 

suspension. However, additional peaks in the sand fraction occur on the falling limb of 

the stage immediately before and after the largest peak in turbidity. These peaks in the 

concentration of coarse particles on the falling limb of the hydrograph during the period 

of maximum turbidity levels and spC minima suggest that some of these coarser 

sediments may have been mobilized from the surface along with finer material, and that 

concentrations were influenced both by flow hydraulics within the cave and by the timing 

of inputs from the surface. Correlations between the turbidity and sediment concentration 
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increases and spC variations strongly suggest pulses of water that carried allochthonous 

sediment from distinct surface points. 

3.3.4  A trazine and Sediment 

  Small but detectable levels of atrazine measured in both filtered and unfiltered 

samples from the Pete Strange Falls instrument site occurred as the turbidity values began 

to increase, indicating that the atrazine arrives with the initial increase in turbidity (Figure 

20). The first three sets of atrazine samples had successively larger values as the turbidity 

increased and the spC decreased.  Laboratory analyses of suspended sediment 

concentrations in the samples showed elevated values (619 and 417 ppm) relative to 

turbidity readings for the first two samples, possibly due to accumulated solids inside the 

pump tubing that were mobilized at the beginning of sampling, and to a higher proportion 

of coarse particles in suspension. During the initial turbidity peak and decrease in spC at 

1:10 hours on May 28, the atrazine levels were 1.67 ppb for the unfiltered sample and 1.9 

ppb for the filtered sample, while the suspended sediment concentration was 294 mg/ L. 

As the turbidity values reached the highest peak and the spC was at the lowest value, the 

unfiltered atrazine sample only increased to 1.71 ppb, while the suspended sediment 

concentration increased to 448 mg/ L. During this level of maximum turbidity and 

minimum spC, the value for the filtered atrazine sample declined to 1.87 ppb. This 

pattern of a slight increase in the unfiltered atrazine level and a slight decrease in the 

filtered atrazine level continued for the next sample as the turbidity began to decline and 

the spC entered a sustained recovery. Levels of atrazine in the filtered and unfiltered 

samples continued to rise through the secondary drop in spC and turbidity peak until 



 

 

 

Figure 20. Atrazine levels, specific conductance, turbidity and suspended sediment concentration in Logsdon River: May 27-29, 2008. 
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around 10:00 hours, when atrazine concentrations began to decline gradually as both 

turbidity and spC values fell, similar to results from Anderson (2002). The highest levels 

of atrazine detections came from the filtered samples. While the atrazine levels did not 

exceed the USEPA’s Maximum Contaminant Level, twenty of the twenty-four samples 

analyzed did exceed the USEPA aquatic life criterion of 1.8 µg/ L. 

Although atrazine was found to be primarily associated with suspended sediments 

in Anderson’s study (2002), in this case turbidity values from the LISST and measured 

suspended sediment concentrations were poorly correlated with atrazine concentrations 

(Figure 21). In addition, the suspended sediment grain size distributions obtained from 

lab analysis with the laser diffraction instrument do not suggest a correlation with the 

increase in atrazine levels. However, it remains possible that atrazine levels are correlated 

with some characteristic of the suspended sediment that is not captured by our monitoring 

data (turbidity, volumetric concentration, and mean grain size). While Anderson (2002) 

found evidence of strong atrazine sorption to suspended solids, analyses of filtered and 

unfiltered samples for the May 27-29 event suggest no systematic difference in pesticide 

concentration between the two types of samples (Figure 20). Although differences in 

sampling and laboratory analysis techniques could influence this difference in results, it 

is also possible that the association between atrazine and suspended solids is affected by 

environmental differences between Hawkins River and Logsdon River, including 

differences in sediment characteristics (Bosch and White 2004).   



 

 

 

Figure 21-Correlation of unfiltered atrazine concentrations to turbidity values and suspended sediment concentration.
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3.4  Comparison of the Precipitation Events 

  The variation of water quality parameters at the Pete Strange Falls instrument site 

within the Logsdon River reflects the rapid response of the conduit to runoff producing 

precipitation events (Table 4). Ongoing monitoring at the Pete Strange Falls instrument 

site in conjunction with water quality data from a surface tributary at the Joe Ray Weir 

and the Logsdon River Wells provides comparisons of the hydrologic response, water 

quality and sediment characteristics of the Logsdon River during two runoff producing 

precipitation events in May, 2008. 

Precipitation totals recorded from May 2-4 were more than double the totals 

recorded from May 27-29. Although the stage and flow rate were higher during the May 

2-4 precipitation event, the May 27-29 precipitation event had a quicker response mainly 

due to a one hour period in which 23 mm of precipitation was recorded at the Hamilton 

Valley station. The large volume of precipitation recorded at the Hamilton Valley station 

saturated the soil and mobilized surface waters that accelerated recharge as it moved into 

the aquifer. Thus, the high intensity rainfall on May 27 was sufficient to produce a more 

rapid flow increase compared to the May 2-4 precipitation event.   

Changes in water temperature measured in the cave can often reflect the 

movement of the surface precipitation through the conduit. In winter there is typically a 

greater difference between temperatures from surface streams and water temperature in a 

cave, thus winter rains can be colder than the cave stream resulting in a decrease in water 

temperature as precipitation enters the aquifer. Likewise, summer rains can be warmer 

than the cave stream, raising its temperature. In the fall and spring, the temperature of
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May 2-4, 2008 

Precipitation Event 

May 27-29, 2008 

Precipitation Event 

Total Precipitation 59 mm (HV) 

59.1 mm (HM) 

26.3 mm (HV) 

24.6 mm (HM) 

Peak Stage 68.7 cm 59.8 cm 

Peak F low Rate 3.8 m3/s 2.75 m3/ s 

Low Water T emperature 12.78° Celsius 13.47° Celsius 

High Water T emperature 13.35° Celsius 14.59° Celsius 

Low pH Value 7.24 7.53 

High ph Value 7.85 8.03 

Low spC Value 169 µS 172 µS 

High spC Value 308 µS 330 µS 

High Turbidity Value 445 NTU 527 NTU 

Peak Sediment 
Concentration 

340.8 ppm 559.2 ppm 

Table 4. Water quality parameters and sediment response in Logsdon River.
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surface and cave streams are in closer relation, thus there is not as much variation in 

water temperature in response to storm inputs. The water temperature differences 

recorded in the precipitation event of May 2-4 represented a winter response as the water 

temperature declined, while the precipitation event of May 27-29 was a summer response 

that reflected an increase in the water temperature as the rainfall moved from the surface 

through the conduit. 

Runoff producing precipitation will also decrease the spC and pH due to the low 

concentration of hydrogen ions (pH) and other electrolytic solutes in rainwater relative to 

karst groundwater that has been in contact with soluble bedrock for some time. The spC 

will remain at a constant value for a certain lag time past the initial input of precipitation, 

if water levels in the aquifer have been stable (Hess and White, 1988). Once fresh runoff 

reaches the instrument site, a series of complicated dips and peaks occur that indicate the 

arrival times of water from tributaries entering the main trunk (Hess and White, 1988; 

Raeisi et al., 2007). During both precipitation events, the spC and pH declined in 

response to the surface precipitation as the stage increased. These dips in spC are directly 

interpretable as fresh input water pulses entering the conduit, while the spC minima 

correspond to the maximum dilution of the groundwater via the fresh surface water input 

(Hess and White, 1988). Both events displayed a general pattern consisting of an initial 

rapid decrease in spC and pH, followed by a prolonged partial recovery of values and 

then a secondary decline occurring later on the falling limb. Recovery of spC and pH 

values from this secondary decline was gradual, occurring over many days. The timing of 

the sequence of water quality variations relative to the flow hydrograph varied, with the 
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May 2-4 initial spC minimum corresponding to the peak flow rate, while the initial spC 

minimum on May 27-28 lagged the flow peak by 2 hours.  

Rapid changes in spC for both events demonstrate the flushing of storm water 

through the Logsdon River conduit as described by Hess and White (1988) as well as 

Anderson (2002) who noted changes in spC and temperature that lagged behind the storm 

pulse. Differences in the frequency and timing of the dips in spC and pH differentiate the 

water quality responses of the two events. These differences may be attributed to 

differences in the number, volume, and travel times of distinct pulses of storm water that 

produce changes in the proportions of ions and other dissolved solids (Thomas, 1986). 

The later, secondary declines in spC may reflect the arrival of storm water from more 

distant surface inputs, or may indicate the return of storm water temporarily stored in the 

aquifer adjacent to the conduit, as suggested by Raeisi et al, (2007).    

 In general, increases in turbidity and sediment concentration were correlated with 

declines in spC. The timing of these variations in turbidity and sediment characteristics 

differed between the two precipitation events. During the May 2-4 event, turbidity values 

increased ~1.5 hours after the Logsdon River stage began to increase. The turbidity 

response during this precipitation event was characterized by four discrete peaks 

occurring on the rising limb and a smaller secondary peak on the falling limb. The largest 

peak in turbidity preceded the peak in stage and maximum flow rate by ~1 hour. During 

the May 27-29 event, the turbidity did not increase until ~3 hours after the Logsdon River 

stage began to increase with the largest peak in turbidity occurring ~2 hours after the 

peak in stage and maximum flow rate. The turbidity response for this precipitation event 

consisted of two discrete peaks and a smaller secondary peak on the falling limb of the 
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hydrograph. Overall, the high turbidity peak and low spC pulse of the May 2-4 event 

occurs earlier (on the rising limb and just after the flow peak) relative to the flow 

hydrograph than the May 27-29 event, where the major turbidity rise and spC drops occur 

after the flow peak. 

During both precipitation events, the fine sediment turbidity peaks coincided with 

peaks in sediment concentration as measured by the LISST (Figure 14, 19), and with 

concentrations derived from laboratory analysis of water samples (Figure 20). For both 

events the sand fraction peaks very close to the flow peak, but the secondary peak in 

turbidity is larger than the corresponding change in the LISST concentration, because the 

turbidity sensor is more sensitive to the concentration of fine particles (sand and silt), 

while the LISST accounts for the distribution of grain sizes in the concentration estimate 

it provides. For the early event, the turbidity - suspended sediment maximum precedes 

the flow and suspended sand concentration peaks, whereas the turbidity maximum lags 

behind both the flow peak and the sand fraction peak during the late May event.   

Detections of atrazine from both in-cave monitoring sites (Pete Strange Falls and 

the Logsdon River Wells) increased during the initial turbidity peak and decline in spC, 

indicating that the atrazine arrives with the initial flush of surface waters that enters the 

conduit.  The arrival of the atrazine with this initial pulse was consistent between the two 

precipitation events. For the May 2-4 event, the rise in atrazine occurs later relative to the 

turbidity rise and fall sequence than for the May 27-29 event. This difference is related to 

the distance between the monitoring stations where atrazine samples were collected. 

Distinct peaks in atrazine levels did not occur during periods of peak turbidity and 

continued to stay elevated on the falling limb of the hydrographs as turbidity declined 
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progressively. These results were similar to Anderson (2002) who reported peak levels of 

atrazine after the turbidity peak. This pattern may reflect lower atrazine availability at the 

surface in areas that drain to recharge points lying closer to the monitoring/sampling 

locations. The overall pattern of spC dips, turbidity peaks, and atrazine concentrations 

suggests the arrival of relatively atrazine free water as the flow rises and peaks, possibly 

from inputs that are close to the Park boundary and are thus associated primarily with 

forested areas (Figure 6). The  increase in atrazine preceding the secondary pulse of water 

on the falling limb suggests these precipitation inputs are from distal areas of the 

subbasin that have higher proportions of agricultural land (Figure 6). 

For the May 27-29 precipitation event, the filtered atrazine data were compared to 

LISST sediment concentration data and to laboratory concentrations of suspended 

sediment but correlations are poor (Figure 21). In addition, no systematic relation 

between the filtered and unfiltered samples was evident, suggesting that if atrazine is 

sorbed to fine sediment particles this sorption involves only the fractions finer than 0.22 

µm. Atrazine affinity with very fine particles is consistent with the small values of SMD 

estimated for the sediment in suspension (Figure 20), but analysis of the fine silt and clay 

particle size distributions does not correlate with increased atrazine levels. Atrazine 

concentrations may in fact be correlated with characteristics of the suspended sediment 

that are not captured effectively by our monitoring data, including fine organic material, 

complex metal oxides, clay minerals or a blend of these elements (Jenks et al., 1998; 

Anderson, 2002).   
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C H APT E R 4 

C O N C L USI O NS 

Understanding the processes that control how agricultural pesticides such as 

atrazine are transported through karstic aquifers is necessary to estimate the magnitude 

and likely patterns of contamination resulting from agricultural land use. Observed 

patterns of suspended sediment and atrazine concentrations were related to inter-storm 

differences in patterns of precipitation and to agricultural land use within the Cave City 

subbasin. This study determined that storm-period transport of atrazine through a 

conduit-flow aquifer was associated with an initial peak of surface derived fine sediment 

inputs, but a commonly measured water quality parameter (turbidity) was not correlated 

to the concentration of atrazine and could not provide an indication of possible atrazine 

contamination during the pesticide application season.  

Hydrologic and water quality data collected from study sites in Logsdon River, a 

conduit of the Turnhole Spring Groundwater Basin that drains the sinkhole plain within 

the Cave City groundwater subbasin, demonstrates the rapid response to precipitation 

events occurring in the Spring of 2008. While the peak stage and flow rate were higher 

for a May 2-4 precipitation event, the hydrologic response was much quicker for a May 

27-29 precipitation event due to the intensity of precipitation near the Cave City 

subbasin. Water temperature responses in the cave reflected seasonal differences, 

including a decline in temperature during the early May event and an increase during the 

latter event. The spC and pH both declined as the stage increased in response to the 

surface precipitation during both events. Sudden drops in spC indicate the flushing of 
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storm water through the conduit, followed by peaks and dips in spC that reflect 

subsequent pulses of storm water passing the instrument station. An overall correlation of 

spC reductions with increases in turbidity early on the flow hydrograph suggests the 

arrival of discrete inputs of relatively dilute, sediment laden water from the surface, 

followed by a secondary pulse of less turbid water later on the falling limb. This pattern 

of spC and turbidity responses suggests the initial input of water arrives from land within 

or near the park boundary, while the secondary pulse arrives from areas further away 

from the observation point, that have a lower proportion of forested land. An alternative 

explanation of the secondary water quality perturbation that occurs on the falling limb is 

that it reflects the return of storm water temporarily stored in the aquifer adjacent to the 

conduit (Raeisi et al., 2007). 

Turbidity peaks during both precipitation events were associated with silt and clay 

size particles in suspension and coincide with peaks in sediment concentration measured 

in-situ and with concentrations derived from laboratory analysis of water samples for the 

latter event. The sand fraction peaks very close to the flow peak for both events 

suggesting flow hydraulics are the primary control on the flux of suspended sand. 

However, the turbidity max precedes the flow peak during the early May event, and lags 

behind both the flow peak and the sand fraction peak during the late May event due to 

differences in the hydrologic response of the conduit system to these precipitation events. 

These differences may be attributed to the flood wave crest traveling faster, relative to the 

water speed, for the late May event.  

Atrazine values ranging from 12.4 ppb to >50 ppb at a surface tributary of the 

Logsdon River reflect the mobilization of atrazine from agricultural areas within the Cave 
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City subbasin. Detections of atrazine during the initial turbidity increase at both in-cave 

monitoring sites (Pete Strange Falls and the Logsdon River Wells), indicate that this 

atrazine arrives before the secondary pulse of turbid water passes the sampling point. The 

increase of atrazine concentrations to near steady values between 2 and 3 ppb was 

correlated with the secondary pulse of fine sediment laden water for both precipitation 

events. However, distinct peaks in atrazine levels did not occur during periods of peak 

turbidity and continued to stay elevated on the falling limb of the hydrographs as 

turbidity declined progressively, similar to results from Anderson (2002) who reported 

peak levels of atrazine after the turbidity peak in Hawkins River. The timing of atrazine 

transport relative to flow and other water quality variations in Logsdon River may reflect 

relatively low atrazine availability in surface recharge areas closer to the monitoring 

point. In addition, no systematic relation between atrazine concentration in filtered and 

unfiltered samples was evident, suggesting that if atrazine is sorbed to fine sediment 

particles this sorption involves only the fractions finer than 0.22 µm. Nor was atrazine 

positively correlated with concentrations of suspended sediment or the grain size 

distributions of samples for the May 27-29 precipitation event.  Therefore, increased 

atrazine levels do not correlate simply with fine sediment concentration, but may be 

related to the geochemical composition of materials in suspension or to other factors 

affecting sorption such as preferential association with particular mineral fractions or an 

increase in fine organic material, both of which were not evaluated in the present study. 

Additional work is required to establish whether such geochemical factors are important 

controls on pesticide transport in the Cave City basin or other conduit-flow karst aquifers 

in agricultural landscapes.  
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Understanding the potential for karst aquifer contamination by pesticides is 

important for cave conservation efforts in agricultural landscapes. Water quality 

monitoring within Mammoth Cave National Park clearly cites non-point source runoff 

from agricultural practice as the major cause of contamination in the Turnhole Spring 

groundwater basin (Meiman, 2006). Atrazine levels at a surface tributary of Logsdon 

River greatly exceeded the USEPA’s Maximum Contaminant Level of 3.0 ppb and the 

aquatic life criterion of 1.8 µg / L which were detected in 81 percent of these samples. 

Only one of the in-cave samples from either event exceeds the Maximum Contaminant 

Level, but several values were extremely close. In addition, seventeen of the thirty-three 

samples analyzed for atrazine concentrations from the early May event and twenty of the 

twenty-four samples from the late May event did exceed the USEPA aquatic life 

criterion. These findings support the need for on-going monitoring and mitigation of 

contamination within karst aquifers to protect cave fauna, particularly within areas that 

receive surface precipitation inputs from agricultural lands.
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APPE NDI X A 

Precipitation Data from NR CS Hamilton Valley and 

Houchins Meadow A ir Quality Stations: 

May 2-4, 2008
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Date & Time 
Total Precipitation (mm) 

Hamilton Valley 
Total  Precipitation (mm)  

Houchins Meadow 

5/2/08 0:00  0  0 

5/2/08 1:00  0  0 

5/2/08 2:00  0  0 

5/2/08 3:00  0  0 

5/2/08 4:00  0  0 

5/2/08 5:00  0  0 

5/2/08 6:00  0  0 

5/2/08 7:00  0  0 

5/2/08 8:00  0  0 

5/2/08 9:00  0  0 

5/2/08 10:00  0  0.4 

5/2/08 11:00  0  6.7 

5/2/08 12:00  1.78  6.2 

5/2/08 13:00  3.05  1.6 

5/2/08 14:00  2.54  0 

5/2/08 15:00  0  0 

5/2/08 16:00  0  0.7 

5/2/08 17:00  0.76  4 

5/2/08 18:00  2.54  0.8 

5/2/08 19:00  1.02  0 

5/2/08 20:00  0  0.3 

5/2/08 21:00  0  0.1 

5/2/08 22:00  0.25  1.1 

5/2/08 23:00  7.62  1.3 

5/3/08 0:00  1.02  3.3 

5/3/08 1:00  3.05  7 

5/3/08 2:00  7.11  7.6 

5/3/08 3:00  7.62  7.4 

5/3/08 4:00  10.16  4.8 

5/3/08 5:00  6.35  0.3 

5/3/08 6:00  1.27  5.4 

5/3/08 7:00  2.79  0.1 

5/3/08 8:00  0.051  0 

5/3/08 9:00  0  0 

5/3/08 10:00  0  0 

5/3/08 11:00  0  0 

5/3/08 12:00  0  0 

5/3/08 13:00  0  0 

5/3/08 14:00  0  0 

5/3/08 15:00  0  0 



99 

 
 

5/3/08 16:00  0  0 

5/3/08 17:00  0  0 

5/3/08 18:00  0  0 

5/3/08 19:00  0  0 

5/3/08 20:00  0  0 

5/3/08 21:00  0  0 

5/3/08 22:00  0  0 

5/3/08 23:00  0  0 

5/4/08 0:00  0  0 
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APPE NDI X B 

Hydrologic Response Data: May 2-5, 2008



101 

 

Date & Time  Joe Ray Weir Stage  Logsdon River Stage (cm)  Logsdon Flow Rate (m3/s) 

5/2/2008 12:00  45  25  0.12624 

5/2/2008 12:10  45  25  0.13314 

5/2/2008 12:20  45  25  0.12624 

5/2/2008 12:30  45  25  0.09312 

5/2/2008 12:40  45  25  0.13314 

5/2/2008 12:50  45  25  0.129 

5/2/2008 13:00  45  25  0.11796 

5/2/2008 13:10  45  25  0.129 

5/2/2008 13:20  46  25  0.12624 

5/2/2008 13:30  46  24.9  0.13243344 

5/2/2008 13:40  46  24.9  0.1145652 

5/2/2008 13:50  46  24.9  0.12281208 

5/2/2008 14:00  46  24.9  0.1145652 

5/2/2008 14:10  46  24.9  0.10631832 

5/2/2008 14:20  46  24.9  0.12556104 

5/2/2008 14:30  47  24.9  0.11044176 

5/2/2008 14:40  46  24.9  0.11868864 

5/2/2008 14:50  47  24.9  0.11044176 

5/2/2008 15:00  46  24.9  0.11593968 

5/2/2008 15:10  46  24.9  0.12831 

5/2/2008 15:20  46  24.9  0.12281208 

5/2/2008 15:30  46  24.9  0.09669696 

5/2/2008 15:40  47  24.9  0.09944592 

5/2/2008 15:50  47  24.9  0.1214376 

5/2/2008 16:00  47  24.8  0.13583376 

5/2/2008 16:10  47  24.8  0.12214416 

5/2/2008 16:20  47  24.8  0.12214416 

5/2/2008 16:30  47  24.8  0.13172688 

5/2/2008 16:40  46  24.8  0.11256144 

5/2/2008 16:50  46  24.8  0.11529936 

5/2/2008 17:00  46  24.8  0.10297872 

5/2/2008 17:10  46  24.8  0.12488208 

5/2/2008 17:20  46  24.8  0.13172688 

5/2/2008 17:30  45  24.8  0.12625104 

5/2/2008 17:40  45  24.8  0.12488208 

5/2/2008 17:50  45  24.8  0.11803728 

5/2/2008 18:00  45  24.8  0.11803728 

5/2/2008 18:10  45  24.8  0.13583376 

5/2/2008 18:20  45  24.8  0.10845456 

5/2/2008 18:30  45  24.8  0.1002408 

5/2/2008 18:40  44  24.8  0.1002408 
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5/2/2008 18:50  44  24.8  0.14404752 

5/2/2008 19:00  44  24.8  0.1207752 

5/2/2008 19:10  45  24.8  0.11803728 

5/2/2008 19:20  45  24.8  0.10434768 

5/2/2008 19:30  45  24.8  0.11666832 

5/2/2008 19:40  45  24.9  0.10631832 

5/2/2008 19:50  45  24.8  0.11119248 

5/2/2008 20:00  45  24.9  0.1214376 

5/2/2008 20:10  45  24.9  0.12831 

5/2/2008 20:20  45  24.9  0.11319072 

5/2/2008 20:30  45  24.9  0.1214376 

5/2/2008 20:40  45  24.9  0.15167616 

5/2/2008 20:50  44  24.9  0.1351824 

5/2/2008 21:00  44  24.9  0.11181624 

5/2/2008 21:10  44  24.9  0.12831 

5/2/2008 21:20  44  24.9  0.13243344 

5/2/2008 21:30  44  24.9  0.14342928 

5/2/2008 21:40  44  25  0.13452 

5/2/2008 21:50  44  25  0.1221 

5/2/2008 22:00  44  25  0.13038 

5/2/2008 22:10  44  25  0.14832 

5/2/2008 22:20  44  25.1  0.12414792 

5/2/2008 22:30  44  25.1  0.11167824 

5/2/2008 22:40  44  25.1  0.11029272 

5/2/2008 22:50  44  25.1  0.12691896 

5/2/2008 23:00  44  25.1  0.12969 

5/2/2008 23:10  44  25.2  0.12759792 

5/2/2008 23:20  44  25.2  0.13872624 

5/2/2008 23:30  44  25.2  0.12064272 

5/2/2008 23:40  46  25.2  0.13038 

5/2/2008 23:50  45  25.2  0.14289936 

5/3/2008 0:00  45  25.2  0.11090544 

5/3/2008 0:10  45  25.2  0.1442904 

5/3/2008 0:20  45  25.2  0.13594416 

5/3/2008 0:30  44  25.2  0.1164696 

5/3/2008 0:40  44  25.2  0.11786064 

5/3/2008 0:50  45  25.2  0.11925168 

5/3/2008 1:00  44  25.2  0.13316208 

5/3/2008 1:10  44  25.2  0.1234248 

5/3/2008 1:20  43  25.2  0.11229648 

5/3/2008 1:30  43  25.2  0.14150832 

5/3/2008 1:40  43  25.2  0.14289936 
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5/3/2008 1:50  43  25.2  0.13177104 

5/3/2008 2:00  43  25.2  0.09838608 

5/3/2008 2:10  43  25.2  0.12759792 

5/3/2008 2:20  43  25.2  0.10673232 

5/3/2008 2:30  43  25.2  0.1234248 

5/3/2008 2:40  43  25.3  0.13525968 

5/3/2008 2:50  43  25.3  0.11291472 

5/3/2008 3:00  43  25.2  0.12203376 

5/3/2008 3:10  43  25.3  0.10593192 

5/3/2008 3:20  43  25.3  0.11989752 

5/3/2008 3:30  43  25.3  0.1171044 

5/3/2008 3:40  43  25.3  0.13107 

5/3/2008 3:50  43  25.4  0.10091424 

5/3/2008 4:00  44  25.5  0.1057056 

5/3/2008 4:10  44  25.7  0.12957408 

5/3/2008 4:20  43  26.1  0.14667504 

5/3/2008 4:30  43  26.8  0.1636104 

5/3/2008 4:40  43  28.1  0.16279896 

5/3/2008 4:50  43  30.5  0.2982708 

5/3/2008 5:00  43  33.8  0.46771824 

5/3/2008 5:10  43  37.2  0.71832624 

5/3/2008 5:20  43  40  0.892692 

5/3/2008 5:30  43  42.3  1.02357672 

5/3/2008 5:40  43  44.4  1.23585936 

5/3/2008 5:50  43  46.5  1.3836408 

5/3/2008 6:00  43  48.5  1.5708516 

5/3/2008 6:10  43  50.2  1.74104976 

5/3/2008 6:20  43  51.8  1.87798992 

5/3/2008 6:30  43  53.2  2.02389456 

5/3/2008 6:40  43  54.5  2.1044976 

5/3/2008 6:50  43  55.6  2.26140912 

5/3/2008 7:00  43  56.6  2.33723184 

5/3/2008 7:10  43  57.8  2.48342352 

5/3/2008 7:20  43  59.1  2.6316024 

5/3/2008 7:30  43  60.6  2.79650688 

5/3/2008 7:40  43  62.1  2.9730696 

5/3/2008 7:50  43  63.7  3.18440832 

5/3/2008 8:00  43  65.1  3.32003472 

5/3/2008 8:10  43  66.3  3.49914768 

5/3/2008 8:20  43  67.3  3.5971608 

5/3/2008 8:30  43  67.8  3.6429216 

5/3/2008 8:40  43  68.5  3.7528248 
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5/3/2008 8:50  44  68.7  3.74115552 

5/3/2008 9:00  48  68.7  3.79803912 

5/3/2008 9:10  53  68.7  3.76011672 

5/3/2008 9:20  58  68.6  3.75458016 

5/3/2008 9:30  59  68.3  3.72288984 

5/3/2008 9:40  60  67.7  3.64122144 

5/3/2008 9:50  62  67.4  3.6211728 

5/3/2008 10:00  64  66.7  3.49474824 

5/3/2008 10:10  66  66.3  3.46620984 

5/3/2008 10:20  70  65.5  3.3660108 

5/3/2008 10:30  75  65.1  3.30206712 

5/3/2008 10:40  80  64.2  3.19556976 

5/3/2008 10:50  82  63.8  3.16482336 

5/3/2008 11:00  81  63  3.051564 

5/3/2008 11:10  80  62.4  2.99108688 

5/3/2008 11:20  81  61.7  2.92298664 

5/3/2008 11:30  85  61.2  2.87192112 

5/3/2008 11:40  88  60.6  2.81323248 

5/3/2008 11:50  91  60.1  2.67354888 

5/3/2008 12:00  91  59.4  2.65173936 

5/3/2008 12:10  91  59.1  2.5989792 

5/3/2008 12:20  90  58.4  2.52577296 

5/3/2008 12:30  89  58.1  2.49653904 

5/3/2008 12:40  87  57.4  2.44058832 

5/3/2008 12:50  86  57.1  2.41184568 

5/3/2008 13:00  84  56.7  2.32891872 

5/3/2008 13:10  82  56.1  2.26665312 

5/3/2008 13:20  80  55.8  2.25737952 

5/3/2008 13:30  78  55.3  2.23676232 

5/3/2008 13:40  76  54.8  2.15564592 

5/3/2008 13:50  74  54.6  2.14460592 

5/3/2008 14:00  72  53.9  2.0838252 

5/3/2008 14:10  71  53.6  2.06014992 

5/3/2008 14:20  69  53.3  2.02189632 

5/3/2008 14:30  68  52.7  1.98410088 

5/3/2008 14:40  67  52.4  1.94363376 

5/3/2008 14:50  67  52.2  1.88994624 

5/3/2008 15:00  66  51.6  1.8648744 

5/3/2008 15:10  65  51.3  1.83395688 

5/3/2008 15:20  64  51.1  1.78432656 

5/3/2008 15:30  64  50.7  1.75882416 

5/3/2008 15:40  63  50.2  1.76321808 
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5/3/2008 15:50  63  50  1.68702 

5/3/2008 16:00  62  49.8  1.66635312 

5/3/2008 16:10  62  49.2  1.64846832 

5/3/2008 16:20  62  49  1.606428 

5/3/2008 16:30  62  48.8  1.5862248 

5/3/2008 16:40  62  48.5  1.5547884 

5/3/2008 16:50  61  48  1.5356616 

5/3/2008 17:00  61  47.8  1.46311776 

5/3/2008 17:10  61  47.6  1.47783408 

5/3/2008 17:20  60  47.4  1.45574304 

5/3/2008 17:30  60  46.9  1.42957272 

5/3/2008 17:40  60  46.7  1.40524608 

5/3/2008 17:50  59  46.5  1.4298432 

5/3/2008 18:00  59  46.4  1.4164296 

5/3/2008 18:10  59  46.1  1.36373016 

5/3/2008 18:20  59  45.6  1.33839888 

5/3/2008 18:30  59  45.5  1.3052292 

5/3/2008 18:40  58  45.4  1.26717984 

5/3/2008 18:50  58  45.3  1.27679568 

5/3/2008 19:00  58  45.1  1.24607136 

5/3/2008 19:10  58  44.6  1.25146992 

5/3/2008 19:20  58  44.4  1.18929264 

5/3/2008 19:30  58  44.3  1.19385216 

5/3/2008 19:40  57  44.2  1.18617936 

5/3/2008 19:50  57  44.1  1.21504344 

5/3/2008 20:00  57  43.9  1.15117704 

5/3/2008 20:10  57  43.7  1.16262 

5/3/2008 20:20  56  43.3  1.09899648 

5/3/2008 20:30  56  43.2  1.09874256 

5/3/2008 20:40  56  43.1  1.1222688 

5/3/2008 20:50  56  43  1.0934544 

5/3/2008 21:00  55  42.9  1.08370608 

5/3/2008 21:10  55  42.8  1.07635344 

5/3/2008 21:20  55  42.6  1.05701136 

5/3/2008 21:30  54  42.2  1.03037184 

5/3/2008 21:40  54  42.1  1.00691184 

5/3/2008 21:50  54  42  1.0090536 

5/3/2008 22:00  54  41.9  0.97879296 

5/3/2008 22:10  54  41.8  1.02480768 

5/3/2008 22:20  54  41.8  1.03403712 

5/3/2008 22:30  54  41.7  0.992328 

5/3/2008 22:40  54  41.6  0.96917712 
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5/3/2008 22:50  54  41.3  0.9709932 

5/3/2008 23:00  54  41  0.9590976 

5/3/2008 23:10  53  40.9  0.94310616 

5/3/2008 23:20  54  40.8  0.92718096 

5/3/2008 23:30  53  40.8  0.9474504 

5/3/2008 23:40  54  40.7  0.93154176 

5/3/2008 23:50  53  40.7  0.94052832 

5/4/2008 0:00  53  40.6  0.94931616 

5/4/2008 0:10  54  40.5  0.8932164 

5/4/2008 0:20  54  40.4  0.8819832 

5/4/2008 0:30  54  40.2  0.90403008 

5/4/2008 0:40  54  39.9  0.85511184 

5/4/2008 0:50  54  39.8  0.8792232 

5/4/2008 1:00  54  39.7  0.82869312 

5/4/2008 1:10  55  39.6  0.82649616 

5/4/2008 1:20  55  39.6  0.8527272 

5/4/2008 1:30  55  39.5  0.8570052 

5/4/2008 1:40  55  39.5  0.8264796 

5/4/2008 1:50  55  39.4  0.80905296 

5/4/2008 2:00  55  39.3  0.80905848 

5/4/2008 2:10 
 

39.2  0.78092304 

5/4/2008 2:20 
 

39.1  0.80687808 

5/4/2008 2:30 
 

38.8  0.82819632 

5/4/2008 2:40 
 

38.7  0.7682712 

5/4/2008 2:50 
 

38.6  0.77043504 

5/4/2008 3:00 
 

38.5  0.774702 

5/4/2008 3:10 
 

38.5  0.7513248 

5/4/2008 3:20 
 

38.4  0.73230288 

5/4/2008 3:30 
 

38.4  0.75773904 

5/4/2008 3:40 
 

38.3  0.75353832 

5/4/2008 3:50 
 

38.3  0.70914096 

5/4/2008 4:00 
 

38.2  0.75145728 

5/4/2008 4:10 
 

38.1  0.75147936 

5/4/2008 4:20 
 

38.1  0.73675752 

5/4/2008 4:30 
 

38  0.7347096 

5/4/2008 4:40 
 

37.9  0.73893792 

5/4/2008 4:50 
 

37.6  0.68915856 

5/4/2008 5:00 
 

37.5  0.72447 

5/4/2008 5:10 
 

37.5  0.69135 

5/4/2008 5:20 
 

37.4  0.68526144 

5/4/2008 5:30 
 

37.4  0.7203576 

5/4/2008 5:40 
 

37.3  0.6874308 
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5/4/2008 5:50 
 

37.3  0.68948976 

5/4/2008 6:00 
 

37.3  0.66890016 

5/4/2008 6:10 
 

37.2  0.675204 

5/4/2008 6:20 
 

37.2  0.675204 

5/4/2008 6:30 
 

37.2  0.67725744 

5/4/2008 6:40 
 

37.1  0.69784704 

5/4/2008 6:50 
 

37.1  0.673272 

5/4/2008 7:00 
 

37  0.6447888 

5/4/2008 7:10 
 

37  0.681552 

5/4/2008 7:20 
 

36.9  0.65107608 

5/4/2008 7:30 
 

36.8  0.62481744 

5/4/2008 7:40 
 

36.7  0.6452856 

5/4/2008 7:50 
 

36.5  0.651606 

5/4/2008 8:00 
 

36.4  0.64769232 

5/4/2008 8:10 
 

36.3  0.62575584 

5/4/2008 8:20 
 

36.3  0.64378968 

5/4/2008 8:30 
 

36.2  0.65188752 

5/4/2008 8:40 
 

36.2  0.61392096 

5/4/2008 8:50 
 

36.1  0.62804664 

5/4/2008 9:00 
 

36.1  0.62605392 

5/4/2008 9:10 
 

36.1  0.63203208 

5/4/2008 9:20 
 

36  0.6440712 

5/4/2008 9:30 
 

36  0.632148 

5/4/2008 9:40 
 

36  0.6162504 

5/4/2008 9:50 
 

35.9  0.59658264 

5/4/2008 10:00 
 

35.9  0.58469256 

5/4/2008 10:10 
 

35.9  0.59261928 

5/4/2008 10:20 
 

35.8  0.57701424 

5/4/2008 10:30 
 

35.8  0.60270432 

5/4/2008 10:40 
 

35.7  0.57528096 

5/4/2008 10:50 
 

35.7  0.58513416 

5/4/2008 11:00 
 

35.6  0.55782672 

5/4/2008 11:10 
 

35.4  0.56031072 

5/4/2008 11:20 
 

35.3  0.5702964 

5/4/2008 11:30 
 

35.2  0.56078544 

5/4/2008 11:40 
 

35.2  0.60158928 

5/4/2008 11:50 
 

35.1  0.56294376 

5/4/2008 12:00 
 

35.1  0.56294376 

5/4/2008 12:10 
 

35.1  0.55906872 

5/4/2008 12:20 
 

35  0.561216 

5/4/2008 12:30 
 

35  0.539964 

5/4/2008 12:40 
 

35  0.522576 

5/4/2008 12:50 
 

35  0.576672 
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5/4/2008 13:00 
 

34.9  0.5537088 

5/4/2008 13:10 
 

34.9  0.534444 

5/4/2008 13:20 
 

34.9  0.54792936 

5/4/2008 13:30 
 

34.9  0.54600288 

5/4/2008 13:40 
 

34.9  0.52866456 

5/4/2008 13:50 
 

34.8  0.52126224 

5/4/2008 14:00 
 

34.8  0.51742032 

5/4/2008 14:10 
 

34.8  0.54047184 

5/4/2008 14:20 
 

34.7  0.51006216 

5/4/2008 14:30 
 

34.7  0.51006216 

5/4/2008 14:40 
 

34.7  0.52538568 

5/4/2008 14:50 
 

34.6  0.47981808 

5/4/2008 15:00 
 

34.6  0.51801648 

5/4/2008 15:10 
 

34.5  0.508776 

5/4/2008 15:20 
 

34.5  0.5240112 

5/4/2008 15:30 
 

34.4  0.51856848 

5/4/2008 15:40 
 

34.2  0.49075872 

5/4/2008 15:50 
 

34.1  0.47037336 

5/4/2008 16:00 
 

34  0.5045256 

5/4/2008 16:10 
 

34  0.500772 

5/4/2008 16:20 
 

34  0.5026488 

5/4/2008 16:30 
 

33.9  0.50104248 

5/4/2008 16:40 
 

33.9  0.4804584 

5/4/2008 16:50 
 

33.9  0.4617456 

5/4/2008 17:00 
 

33.9  0.4991712 

5/4/2008 17:10 
 

33.8  0.46585248 

5/4/2008 17:20 
 

33.8  0.45838944 

5/4/2008 17:30 
 

33.8  0.48077856 

5/4/2008 17:40 
 

33.8  0.4882416 

5/4/2008 17:50 
 

33.7  0.50899128 

5/4/2008 18:00 
 

33.7  0.47922744 

5/4/2008 18:10 
 

33.7  0.46248528 

5/4/2008 18:20 
 

33.7  0.47364672 

5/4/2008 18:30 
 

33.7  0.43644192 

5/4/2008 18:40 
 

33.7  0.46992624 

5/4/2008 18:50 
 

33.6  0.45171024 

5/4/2008 19:00 
 

33.6  0.47025744 

5/4/2008 19:10 
 

33.6  0.4758216 

5/4/2008 19:20 
 

33.6  0.46469328 

5/4/2008 19:30 
 

33.5  0.4909188 

5/4/2008 19:40 
 

33.5  0.4705776 

5/4/2008 19:50 
 

33.5  0.4724268 
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5/4/2008 20:00 
 

33.4  0.463512 

5/4/2008 20:10 
 

33.4  0.46719936 

5/4/2008 20:20 
 

33.4  0.4542936 

5/4/2008 20:30 
 

33.3  0.4344216 

5/4/2008 20:40 
 

33.3  0.40133472 

5/4/2008 20:50 
 

33.2  0.47147184 

5/4/2008 21:00 
 

33.1  0.42606984 

5/4/2008 21:10 
 

33  0.4374024 

5/4/2008 21:20 
 

32.9  0.41415216 

5/4/2008 21:30 
 

32.9  0.4468416 

5/4/2008 21:40 
 

32.9  0.41415216 

5/4/2008 21:50 
 

32.8  0.45078288 

5/4/2008 22:00 
 

32.8  0.4272456 

5/4/2008 22:10 
 

32.8  0.45621456 

5/4/2008 22:20 
 

32.8  0.46164624 

5/4/2008 22:30 
 

32.7  0.45469104 

5/4/2008 22:40 
 

32.7  0.41498016 

5/4/2008 22:50 
 

32.7  0.44566584 

5/4/2008 23:00 
 

32.7  0.42039528 

5/4/2008 23:10 
 

32.7  0.3897096 

5/4/2008 23:20 
 

32.6  0.41357808 

5/4/2008 23:30 
 

32.6  0.43697184 

5/4/2008 23:40 
 

32.6  0.46216512 

5/4/2008 23:50 
 

32.6  0.4243752 

5/5/2008 0:00 
 

32.6  0.42077616 
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Date & Time  Fluorescein Dye (ppb)  Rhodamine WT Dye (ppb) 

5/2/2008 14:00  0.001  0.001 

5/2/2008 15:00  0.001  0.008 

5/2/2008 16:00  0.001  0.007 

5/2/2008 17:00  0.001  0.001 

5/2/2008 18:00  0.001  0.001 

5/2/2008 19:00  0.001  0.007 

5/2/2008 20:00  0.001  0.001 

5/2/2008 21:00  0.001  0.001 

5/2/2008 22:00  0.001  0.001 

5/2/2008 23:00  0.001  0.001 

5/3/2008 0:00  0.005  0.001 

5/3/2008 1:00  0.001  0.001 

5/3/2008 2:00  0.004  0.004 

5/3/2008 3:00  0.001  0.001 

5/3/2008 4:00  0.001  0.001 

5/3/2008 5:00  0.001  0.001 

5/3/2008 6:00  0.001  0.01 

5/3/2008 7:00  0.001  0.036 

5/3/2008 8:00  0.048  0.001 

5/3/2008 9:00  0.001  0.001 

5/3/2008 10:00  0.001  0.096 

5/3/2008 11:00  20.4  28.9 

5/3/2008 12:00  5.805  5.503 

5/3/2008 13:00  2.079  9.217 

5/3/2008 14:00  1.103  3.004 

5/3/2008 15:00  0.905    

5/3/2008 16:00  0.925  0.552 

5/3/2008 17:00  0.983  0.546 

5/3/2008 18:00  0.975  0.471 

5/3/2008 18:00  0.995  0.459 

5/3/2008 19:00  0.943  0.431 

5/3/2008 20:00  0.869  0.368 

5/3/2008 21:00  0.886  0.333 

5/3/2008 22:00  0.858  0.319 

5/3/2008 23:00  0.871  0.316 

5/4/2008 0:00  0.899  0.298 

5/4/2008 0:00  0.948  0.303 

5/4/2008 1:00  0.902  0.285 

5/4/2008 2:00  0.869  0.289 

5/4/2008 3:00  0.869  0.277 

5/4/2008 4:00  0.872  0.249 
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5/4/2008 5:00  0.846  0.24 

5/4/2008 6:00  0.841  0.22 

5/4/2008 6:00  0.837  0.221 

5/4/2008 7:00  0.826  0.21 

5/4/2008 8:00  0.81  0.206 

5/4/2008 9:00  0.778  0.184 

5/4/2008 10:00  0.791  0.184 

5/4/2008 11:00  0.769  0.172 

5/4/2008 12:00  0.792  0.156 

5/4/2008 13:00  0.794  0.174 

5/4/2008 14:00  0.743  0.165 

5/4/2008 15:00  0.757  0.145 

5/4/2008 16:00  0.807  0.143 

5/4/2008 17:00  0.806  0.139 

5/4/2008 18:00  0.804  0.128 

5/4/2008 19:00  0.786  0.124 

5/4/2008 20:00  0.789  0.124 

5/4/2008 21:00  0.786  0.123 

5/4/2008 22:00  0.775  0.115 

5/5/2008 10:25  0.645  0.085 

5/5/2008 13:30  0.607  0.081 
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APPE NDI X C 

Water Quality Data: May 2-5, 2008 
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       Date & Time  Temperature (°C)  pH  spC (µS /cm) 

5/2/08 12:00  13.35  7.9  307 

5/2/08 12:10  13.35  7.91  306 

5/2/08 12:20  13.35  7.92  306 

5/2/08 12:30  13.35  7.94  307 

5/2/08 12:40  13.35  7.94  307 

5/2/08 12:50  13.35  7.91  307 

5/2/08 13:00  13.35  7.92  306 

5/2/08 13:10  13.35  7.92  307 

5/2/08 13:20  13.34  7.91  306 

5/2/08 13:30  13.35  7.91  306 

5/2/08 13:40  13.35  7.92  306 

5/2/08 13:50  13.35  7.94  306 

5/2/08 14:00  13.35  7.94  307 

5/2/08 14:10  13.35  7.94  306 

5/2/08 14:20  13.35  7.94  307 

5/2/08 14:30  13.35  7.94  307 

5/2/08 14:40  13.35  7.94  306 

5/2/08 14:50  13.35  7.94  307 

5/2/08 15:00  13.35  7.94  306 

5/2/08 15:10  13.35  7.94  307 

5/2/08 15:20  13.35  7.93  306 

5/2/08 15:30  13.35  7.93  307 

5/2/08 15:40  13.35  7.93  307 

5/2/08 15:50  13.35  7.93  307 

5/2/08 16:00  13.35  7.93  306 

5/2/08 16:10  13.35  7.93  306 

5/2/08 16:20  13.35  7.93  307 

5/2/08 16:30  13.35  7.93  307 

5/2/08 16:40  13.35  7.92  307 

5/2/08 16:50  13.35  7.84  307 

5/2/08 17:00  13.35  7.85  307 

5/2/08 17:10  13.35  7.82  307 

5/2/08 17:20  13.35  7.82  307 

5/2/08 17:30  13.35  7.82  307 

5/2/08 17:40  13.35  7.82  307 

5/2/08 17:50  13.35  7.83  307 

5/2/08 18:00  13.35  7.83  307 

5/2/08 18:10  13.35  7.84  307 

5/2/08 18:20  13.35  7.84  307 

5/2/08 18:30  13.35  7.86  307 
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5/2/08 18:40  13.35  7.85  307 

5/2/08 18:50  13.35  7.87  307 

5/2/08 19:00  13.35  7.88  307 

5/2/08 19:10  13.35  7.88  307 

5/2/08 19:20  13.35  7.89  308 

5/2/08 19:30  13.35  7.88  308 

5/2/08 19:40  13.35  7.87  307 

5/2/08 19:50  13.35  7.88  308 

5/2/08 20:00  13.35  7.88  307 

5/2/08 20:10  13.35  7.89  307 

5/2/08 20:20  13.35  7.89  308 

5/2/08 20:30  13.35  7.88  308 

5/2/08 20:40  13.35  7.9  308 

5/2/08 20:50  13.35  7.9  307 

5/2/08 21:00  13.35  7.86  308 

5/2/08 21:10  13.35  7.84  307 

5/2/08 21:20  13.35  7.84  308 

5/2/08 21:30  13.35  7.85  307 

5/2/08 21:40  13.35  7.87  307 

5/2/08 21:50  13.35  7.85  308 

5/2/08 22:00  13.35  7.86  308 

5/2/08 22:10  13.35  7.86  308 

5/2/08 22:20  13.35  7.86  308 

5/2/08 22:30  13.35  7.86  308 

5/2/08 22:40  13.35  7.85  308 

5/2/08 22:50  13.35  7.85  308 

5/2/08 23:00  13.35  7.85  308 

5/2/08 23:10  13.35  7.85  308 

5/2/08 23:20  13.35  7.85  308 

5/2/08 23:30  13.35  7.85  308 

5/2/08 23:40  13.35  7.85  308 

5/2/08 23:50  13.35  7.85  308 

5/3/08 0:00  13.35  7.85  308 

5/3/08 0:10  13.35  7.85  308 

5/3/08 0:20  13.35  7.85  308 

5/3/08 0:30  13.35  7.85  308 

5/3/08 0:40  13.35  7.85  308 

5/3/08 0:50  13.35  7.85  308 

5/3/08 1:00  13.35  7.85  308 

5/3/08 1:10  13.35  7.86  308 

5/3/08 1:20  13.35  7.86  308 

5/3/08 1:30  13.35  7.87  308 
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5/3/08 1:40  13.35  7.88  308 

5/3/08 1:50  13.35  7.88  308 

5/3/08 2:00  13.35  7.9  308 

5/3/08 2:10  13.35  7.91  308 

5/3/08 2:20  13.35  7.91  308 

5/3/08 2:30  13.35  7.92  308 

5/3/08 2:40  13.35  7.92  308 

5/3/08 2:50  13.35  7.93  308 

5/3/08 3:00  13.35  7.93  309 

5/3/08 3:10  13.35  7.93  309 

5/3/08 3:20  13.35  7.92  309 

5/3/08 3:30  13.35  7.91  308 

5/3/08 3:40  13.35  7.9  309 

5/3/08 3:50  13.35  7.9  308 

5/3/08 4:00  13.35  7.89  308 

5/3/08 4:10  13.35  7.89  308 

5/3/08 4:20  13.35  7.89  309 

5/3/08 4:30  13.35  7.88  308 

5/3/08 4:40  13.35  7.88  308 

5/3/08 4:50  13.35  7.88  308 

5/3/08 5:00  13.35  7.88  308 

5/3/08 5:10  13.35  7.86  309 

5/3/08 5:20  13.35  7.85  309 

5/3/08 5:30  13.35  7.85  308 

5/3/08 5:40  13.34  7.83  306 

5/3/08 5:50  13.31  7.82  300 

5/3/08 6:00  13.27  7.81  292 

5/3/08 6:10  13.25  7.8  291 

5/3/08 6:20  13.16  7.77  289 

5/3/08 6:30  13.05  7.71  272 

5/3/08 6:40  13.01  7.65  241 

5/3/08 6:50  13.06  7.6  217 

5/3/08 7:00  13.11  7.59  211 

5/3/08 7:10  13.15  7.57  201 

5/3/08 7:20  13.19  7.52  189 

5/3/08 7:30  13.21  7.51  192 

5/3/08 7:40  13.15  7.5  194 

5/3/08 7:50  13.02  7.48  189 

5/3/08 8:00  12.89  7.46  182 

5/3/08 8:10  12.82  7.45  181 

5/3/08 8:20  12.79  7.44  181 

5/3/08 8:30  12.78  7.42  180 
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5/3/08 8:40  12.82  7.41  185 

5/3/08 8:50  12.86  7.41  188 

5/3/08 9:00  12.82  7.36  173 

5/3/08 9:10  12.8  7.33  169 

5/3/08 9:20  12.86  7.35  190 

5/3/08 9:30  12.95  7.37  206 

5/3/08 9:40  12.98  7.35  199 

5/3/08 9:50  12.98  7.31  185 

5/3/08 10:00  13  7.28  179 

5/3/08 10:10  13.01  7.26  179 

5/3/08 10:20  13.03  7.25  177 

5/3/08 10:30  13.05  7.24  180 

5/3/08 10:40  13.08  7.24  185 

5/3/08 10:50  13.13  7.24  193 

5/3/08 11:00  13.16  7.25  199 

5/3/08 11:10  13.19  7.25  204 

5/3/08 11:20  13.21  7.25  206 

5/3/08 11:30  13.23  7.25  209 

5/3/08 11:40  13.24  7.25  211 

5/3/08 11:50  13.25  7.25  213 

5/3/08 12:00  13.26  7.26  214 

5/3/08 12:10  13.27  7.26  214 

5/3/08 12:20  13.28  7.25  215 

5/3/08 12:30  13.28  7.25  215 

5/3/08 12:40  13.29  7.25  215 

5/3/08 12:50  13.29  7.48  214 

5/3/08 13:00  13.3  7.48  214 

5/3/08 13:10  13.3  7.47  213 

5/3/08 13:20  13.3  7.47  213 

5/3/08 13:30  13.3  7.46  213 

5/3/08 13:40  13.3  7.46  211 

5/3/08 13:50  13.3  7.45  210 

5/3/08 14:00  13.31  7.45  208 

5/3/08 14:10  13.31  7.44  205 

5/3/08 14:20  13.31  7.43  203 

5/3/08 14:30  13.31  7.43  201 

5/3/08 14:40  13.32  7.42  198 

5/3/08 14:50  13.32  7.42  197 

5/3/08 15:00  13.33  7.41  196 

5/3/08 15:10  13.33  7.4  194 

5/3/08 15:20  13.33  7.4  193 

5/3/08 15:30  13.33  7.4  192 
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5/3/08 15:40  13.33  7.4  192 

5/3/08 15:50  13.33  7.4  191 

5/3/08 16:00  13.33  7.39  191 

5/3/08 16:10  13.33  7.39  192 

5/3/08 16:20  13.34  7.38  191 

5/3/08 16:30  13.33  7.38  192 

5/3/08 16:40  13.33  7.38  193 

5/3/08 16:50  13.33  7.38  193 

5/3/08 17:00  13.34  7.38  193 

5/3/08 17:10  13.33  7.38  194 

5/3/08 17:20  13.33  7.38  194 

5/3/08 17:30  13.33  7.37  194 

5/3/08 17:40  13.34  7.37  194 

5/3/08 17:50  13.33  7.38  193 

5/3/08 18:00  13.33  7.38  193 

5/3/08 18:10  13.33  7.38  192 

5/3/08 18:20  13.33  7.37  192 

5/3/08 18:30  13.33  7.37  192 

5/3/08 18:40  13.33  7.37  190 

5/3/08 18:50  13.33  7.37  190 

5/3/08 19:00  13.33  7.37  189 

5/3/08 19:10  13.33  7.37  190 

5/3/08 19:20  13.32  7.37  189 

5/3/08 19:30  13.32  7.37  189 

5/3/08 19:40  13.32  7.37  188 

5/3/08 19:50  13.32  7.37  188 

5/3/08 20:00  13.32  7.37  187 

5/3/08 20:10  13.31  7.37  187 

5/3/08 20:20  13.31  7.36  187 

5/3/08 20:30  13.31  7.37  188 

5/3/08 20:40  13.31  7.37  187 

5/3/08 20:50  13.31  7.36  187 

5/3/08 21:00  13.31  7.36  187 

5/3/08 21:10  13.31  7.37  187 

5/3/08 21:20  13.3  7.38  187 

5/3/08 21:30  13.3  7.38  187 

5/3/08 21:40  13.3  7.38  187 

5/3/08 21:50  13.3  7.39  187 

5/3/08 22:00  13.3  7.39  187 

5/3/08 22:10  13.3  7.39  188 

5/3/08 22:20  13.3  7.39  187 

5/3/08 22:30  13.3  7.39  187 
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5/3/08 22:40  13.3  7.39  187 

5/3/08 22:50  13.3  7.39  188 

5/3/08 23:00  13.3  7.39  188 

5/3/08 23:10  13.3  7.4  188 

5/3/08 23:20  13.3  7.4  188 

5/3/08 23:30  13.3  7.4  188 

5/3/08 23:40  13.29  7.4  189 

5/3/08 23:50  13.3  7.43  189 

5/4/08 0:00  13.3  7.44  189 

5/4/08 0:10  13.3  7.43  190 

5/4/08 0:20  13.3  7.44  190 

5/4/08 0:30  13.3  7.44  190 

5/4/08 0:40  13.3  7.44  190 

5/4/08 0:50  13.3  7.43  191 

5/4/08 1:00  13.3  7.44  192 

5/4/08 1:10  13.3  7.44  192 

5/4/08 1:20  13.29  7.44  192 

5/4/08 1:30  13.3  7.44  192 

5/4/08 1:40  13.3  7.44  192 

5/4/08 1:50  13.29  7.44  193 

5/4/08 2:00  13.29  7.44  193 

5/4/08 2:10  13.29  7.44  194 

5/4/08 2:20  13.3  7.44  194 

5/4/08 2:30  13.3  7.44  194 

5/4/08 2:40  13.29  7.44  194 

5/4/08 2:50  13.29  7.44  195 

5/4/08 3:00  13.29  7.44  195 

5/4/08 3:10  13.29  7.44  196 

5/4/08 3:20  13.29  7.44  196 

5/4/08 3:30  13.29  7.45  196 

5/4/08 3:40  13.29  7.44  196 

5/4/08 3:50  13.29  7.44  197 

5/4/08 4:00  13.29  7.45  198 

5/4/08 4:10  13.29  7.45  198 

5/4/08 4:20  13.29  7.45  198 

5/4/08 4:30  13.29  7.45  199 

5/4/08 4:40  13.29  7.45  198 

5/4/08 4:50  13.29  7.46  199 

5/4/08 5:00  13.29  7.45  200 

5/4/08 5:10  13.29  7.45  199 

5/4/08 5:20  13.29  7.46  199 

5/4/08 5:30  13.29  7.46  200 
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5/4/08 5:40  13.29  7.46  201 

5/4/08 5:50  13.29  7.46  201 

5/4/08 6:00  13.28  7.46  201 

5/4/08 6:10  13.28  7.46  201 

5/4/08 6:20  13.28  7.46  202 

5/4/08 6:30  13.28  7.47  202 

5/4/08 6:40  13.28  7.47  202 

5/4/08 6:50  13.28  7.47  202 

5/4/08 7:00  13.28  7.47  203 

5/4/08 7:10  13.28  7.47  203 

5/4/08 7:20  13.28  7.47  203 

5/4/08 7:30  13.28  7.47  203 

5/4/08 7:40  13.28  7.47  204 

5/4/08 7:50  13.28  7.48  204 

5/4/08 8:00  13.28  7.47  204 

5/4/08 8:10  13.27  7.48  204 

5/4/08 8:20  13.27  7.48  205 

5/4/08 8:30  13.27  7.48  205 

5/4/08 8:40  13.27  7.48  205 

5/4/08 8:50  13.27  7.48  205 

5/4/08 9:00  13.27  7.48  206 

5/4/08 9:10  13.27  7.48  205 

5/4/08 9:20  13.27  7.49  205 

5/4/08 9:30  13.27  7.49  206 

5/4/08 9:40  13.27  7.49  207 

5/4/08 9:50  13.26  7.49  206 

5/4/08 10:00  13.26  7.49  207 

5/4/08 10:10  13.27  7.49  207 

5/4/08 10:20  13.27  7.49  207 

5/4/08 10:30  13.26  7.5  207 

5/4/08 10:40  13.26  7.5  207 

5/4/08 10:50  13.26  7.5  208 

5/4/08 11:00  13.26  7.5  208 

5/4/08 11:10  13.26  7.5  208 

5/4/08 11:20  13.26  7.5  209 

5/4/08 11:30  13.26  7.5  209 

5/4/08 11:40  13.26  7.51  209 

5/4/08 11:50  13.26  7.5  209 

5/4/08 12:00  13.26  7.51  210 

5/4/08 12:10 
   

209 

5/4/08 12:20 
   

210 

5/4/08 12:30 
   

210 
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5/4/08 12:40 
   

211 

5/4/08 12:50 
   

210 

5/4/08 13:00 
   

211 

5/4/08 13:10 
   

212 

5/4/08 13:20 
   

211 

5/4/08 13:30 
   

212 

5/4/08 13:40 
   

212 

5/4/08 13:50 
   

212 

5/4/08 14:00 
   

213 

5/4/08 14:10 
   

212 

5/4/08 14:20 
   

213 

5/4/08 14:30 
   

213 

5/4/08 14:40 
   

213 

5/4/08 14:50 
   

214 

5/4/08 15:00 
   

214 

5/4/08 15:10 
   

214 

5/4/08 15:20 
   

214 

5/4/08 15:30 
   

214 

5/4/08 15:40 
   

215 

5/4/08 15:50 
   

215 

5/4/08 16:00 
   

215 

5/4/08 16:10 
   

216 

5/4/08 16:20 
   

216 

5/4/08 16:30 
   

217 

5/4/08 16:40 
   

217 

5/4/08 16:50 
   

216 

5/4/08 17:00 
   

217 

5/4/08 17:10 
   

217 

5/4/08 17:20 
   

218 

5/4/08 17:30 
   

218 

5/4/08 17:40 
   

218 

5/4/08 17:50 
   

218 

5/4/08 18:00 
   

218 

5/4/08 18:10 
   

218 

5/4/08 18:20 
   

219 

5/4/08 18:30 
   

219 

5/4/08 18:40 
   

220 

5/4/08 18:50 
   

219 

5/4/08 19:00 
   

220 

5/4/08 19:10 
   

220 

5/4/08 19:20 
   

220 

5/4/08 19:30 
   

221 
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5/4/08 19:40 
   

221 

5/4/08 19:50 
   

222 

5/4/08 20:00 
   

221 

5/4/08 20:10 
   

222 

5/4/08 20:20 
   

222 

5/4/08 20:30 
   

223 

5/4/08 20:40 
   

223 

5/4/08 20:50 
   

223 

5/4/08 21:00 
   

223 

5/4/08 21:10 
   

223 

5/4/08 21:20 
   

224 

5/4/08 21:30 
   

224 

5/4/08 21:40 
   

224 

5/4/08 21:50 
   

224 

5/4/08 22:00 
   

224 

5/4/08 22:10 
   

224 

5/4/08 22:20 
   

225 

5/4/08 22:30 
   

225 

5/4/08 22:40 
   

225 

5/4/08 22:50 
   

225 

5/4/08 23:00 
   

225 

5/4/08 23:10 
   

226 

5/4/08 23:20 
   

226 

5/4/08 23:30 
   

226 

5/4/08 23:40 
   

226 

5/4/08 23:50 
   

227 

5/5/08 0:00 
   

227 

5/5/08 0:10 
   

227 

5/5/08 0:20 
   

227 

5/5/08 0:30 
   

228 

5/5/08 0:40 
   

227 

5/5/08 0:50 
   

228 

5/5/08 1:00 
   

228 

5/5/08 1:10 
   

229 

5/5/08 1:20 
   

228 

5/5/08 1:30 
   

229 

5/5/08 1:40 
   

229 

5/5/08 1:50 
   

229 

5/5/08 2:00 
   

229 

5/5/08 2:10 
   

230 

5/5/08 2:20 
   

230 

5/5/08 2:30 
   

231 
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5/5/08 2:40 
   

230 

5/5/08 2:50 
   

231 

5/5/08 3:00 
   

231 

5/5/08 3:10 
   

231 

5/5/08 3:20 
   

232 

5/5/08 3:30 
   

232 

5/5/08 3:40 
   

232 

5/5/08 3:50 
   

232 

5/5/08 4:00 
   

232 

5/5/08 4:10 
   

233 

5/5/08 4:20 
   

233 

5/5/08 4:30 
   

233 

5/5/08 4:40 
   

234 

5/5/08 4:50 
   

234 

5/5/08 5:00 
   

234 

5/5/08 5:10 
   

234 

5/5/08 5:20 
   

234 

5/5/08 5:30 
   

234 

5/5/08 5:40 
   

234 

5/5/08 5:50 
   

235 

5/5/08 6:00 
   

235 

5/5/08 6:10 
   

235 

5/5/08 6:20 
   

235 

5/5/08 6:30 
   

235 

5/5/08 6:40 
   

236 

5/5/08 6:50 
   

236 

5/5/08 7:00 
   

236 

5/5/08 7:10 
   

237 

5/5/08 7:20 
   

236 

5/5/08 7:30 
   

237 

5/5/08 7:40 
   

237 

5/5/08 7:50 
   

238 

5/5/08 8:00 
   

237 

5/5/08 8:10 
   

238 

5/5/08 8:20 
   

238 

5/5/08 8:30 
   

238 

5/5/08 8:40 
   

238 

5/5/08 8:50 
   

238 

5/5/08 9:00 
   

238 

5/5/08 9:10 
   

238 

5/5/08 9:20 
   

239 

5/5/08 9:30 
   

239 



123 

 

5/5/08 9:40 
   

240 

5/5/08 9:50 
   

239 

5/5/08 10:00 
   

239 

5/5/08 10:10 
   

240 

5/5/08 10:20 
   

240 

5/5/08 10:30 
   

240 

5/5/08 10:40 
   

241 

5/5/08 10:50 
   

241 

5/5/08 11:00 
   

241 

5/5/08 11:10 
   

241 

5/5/08 11:20 
   

241 

5/5/08 11:30 
   

242 

5/5/08 11:40 
   

242 

5/5/08 11:50 
   

241 

5/5/08 12:00 
   

242 
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APPE NDI X D 

Sediment Analysis Data: May 2-5, 2008 
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Date & Time  Joe Ray Weir Atrazine (ppb) 

5/3/2008 0:00  0 

5/3/2008 1:00  0 

5/3/2008 2:00  0 

5/3/2008 3:00  0 

5/3/2008 4:00  0 

5/3/2008 5:00  0 

5/3/2008 6:00  14.4 

5/3/2008 7:00  22 

5/3/2008 8:00  43.7 

5/3/2008 9:00  >50 

5/3/2008 10:00  21.2 

5/3/2008 11:00  50 

5/3/2008 12:00  50 

5/3/2008 13:00  24.4 

5/3/2008 14:00  24.4 

5/3/2008 15:00  22.4 

5/3/2008 16:00  21.6 

5/3/2008 17:00  21.6 

5/3/2008 18:00  18.6 

5/3/2008 19:00  21 

5/3/2008 20:00  16.4 

5/3/2008 21:00  16.6 

5/3/2008 22:00  19.3 

5/3/2008 23:00  19 

5/4/2008 0:00  17.1 

5/4/2008 1:00  17 

5/4/2008 2:00  17 

5/4/2008 3:00  20.1 

5/4/2008 4:00  18.1 

5/4/2008 5:00  12.4 

5/4/2008 6:00  21.4 
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Date & Time  LRW Filtered Atrazine (ppb) 

5/3/2008 6:00  0 

5/3/2008 7:00  0 

5/3/2008 8:00  0 

5/3/2008 9:00  0 

5/3/2008 10:00  0.68 

5/3/2008 11:00  0.42 

5/3/2008 12:00  1.54 

5/3/2008 13:00  1.55 

5/3/2008 14:00  1.71 

5/3/2008 15:00  2.31 

5/3/2008 16:00  2.43 
 

   Date & Time  LRW Unfiltered Atrazine (ppb) 

5/2/2008 14:00  0 

5/2/2008 15:00  0 

5/2/2008 16:00  0 

5/2/2008 17:00  0 

5/2/2008 18:00  0 

5/2/2008 19:00  0 

5/2/2008 20:00  0 

5/2/2008 21:00  0 

5/2/2008 22:00  0 

5/2/2008 23:00  0 

5/3/2008 0:00  0 

5/3/2008 1:00  0 

5/3/2008 2:00  0 

5/3/2008 3:00  0 

5/3/2008 4:00  0 

5/3/2008 5:00  0 

5/3/2008 6:00  0 

5/3/2008 7:00  0.87 

5/3/2008 8:00  0 

5/3/2008 9:00  0 

5/3/2008 10:00  0.62 

5/3/2008 11:00  0.33 

5/3/2008 12:00  1.3 

5/3/2008 13:00  1.25 

5/3/2008 14:00  1.4 

5/3/2008 15:00  1.55 
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5/3/2008 16:00  2.17 

5/3/2008 17:00  2.32 

5/3/2008 18:00  2.57 

5/3/2008 18:00  2.63 

5/3/2008 19:00  3.28 

5/3/2008 20:00  2.56 

5/3/2008 21:00  2.28 

5/3/2008 22:00  2.05 

5/3/2008 23:00  2.32 

5/4/2008 0:00  2.12 

5/4/2008 0:00  2.65 

5/4/2008 1:00  2.98 

5/4/2008 2:00  1.97 

5/4/2008 3:00  2.22 

5/4/2008 4:00  2.02 

5/4/2008 5:00  2.39 

5/4/2008 6:00  2.56 

5/4/2008 6:00  2.39 

5/4/2008 7:00  1.91 

5/4/2008 8:00  1.8 

5/4/2008 9:00  1.71 

5/4/2008 10:00  1.69 

5/4/2008 11:00  1.72 

5/4/2008 12:00  1.72 

5/4/2008 13:00  1.91 

5/4/2008 14:00  1.87 

5/4/2008 15:00  2 

5/4/2008 16:00  1.75 

5/4/2008 17:00  1.71 

5/4/2008 18:00  1.58 

5/4/2008 19:00  1.83 

5/4/2008 20:00  1.6 

5/4/2008 21:00  1.82 

5/4/2008 22:00  1.95 

5/5/2008 10:25  1.53 

5/5/2008 13:30  1.68 
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Date & Time  Turbidity (NTU)  TSS (mg/L)  Sand Fraction (µm)  Sediment Conc. (ppm)  SMD (µm) 

5/3/2008 0:00  0  2  2.938 
   5/3/2008 0:10  0 

 
2.988 

   5/3/2008 0:20  0 
 

2.962 
   5/3/2008 0:30  0 

 
2.949 

   5/3/2008 0:40  0 
 

2.944 
   5/3/2008 0:50  0 

 
2.98 

   5/3/2008 1:00  0  1.6  3.034 
   5/3/2008 1:10  0 

 
3.03 

   5/3/2008 1:20  0 
 

3.017 
   5/3/2008 1:30  0 

 
2.996 

   5/3/2008 1:40  0 
 

3.117 
   5/3/2008 1:50  0 

 
3.106 

   5/3/2008 2:00  0  2.4  3.164 
   5/3/2008 2:10  0 

 
3.093 

   5/3/2008 2:20  0 
 

3.049 
   5/3/2008 2:30  0 

 
3.056 

   5/3/2008 2:40  0 
 

3.161 
   5/3/2008 2:50  0 

 
3.152 

   5/3/2008 3:00  0  2.5  3.216 
   5/3/2008 3:10  0 

 
3.178 

   5/3/2008 3:20  0 
 

3.16 
   5/3/2008 3:30  0 

 
3.144 

   5/3/2008 3:40  0 
 

3.206 
   5/3/2008 3:50  0 

 
3.191 

   5/3/2008 4:00  0  2.5  3.223 
   5/3/2008 4:10  0 

 
3.228 

   5/3/2008 4:20  0 
 

3.066 
   5/3/2008 4:30  0 

 
3.061 

   5/3/2008 4:40  0 
 

3.049 
   5/3/2008 4:50  0 

 
2.848 

   5/3/2008 5:00  0  2  2.896 
   5/3/2008 5:10  0 

 
2.995 

   5/3/2008 5:20  1.8 
 

5.607  8.463 
 5/3/2008 5:30  23.7 

 
12.844  23.809 

 5/3/2008 5:40  16.3 
 

15.758  30.197 
 5/3/2008 5:50  18.4 

 
15.741  33.326 

 5/3/2008 6:00  34.4  97.2  18.152  44.592  16.327 

5/3/2008 6:10  36.9 
 

19.649  47.949  16.688 

5/3/2008 6:20  44.9 
 

21.284  57.075  14.904 

5/3/2008 6:30  84 
 

26.607  91.5  10.862 

5/3/2008 6:40  157 
 

31.779  138.317  8.922 
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5/3/2008 6:50  172.5 
 

34.684  146.914  8.95 

5/3/2008 7:00  159.4  541.7  32.016  132.932  9.235 

5/3/2008 7:10  156.1 
 

33.68  135.182  9.591 

5/3/2008 7:20  170.2 
 

35.833  147.478  9.356 

5/3/2008 7:30  280 
 

40.647  226.709  6.742 

5/3/2008 7:40  445 
 

42.544  340.842  5.531 

5/3/2008 7:50  406 
 

50.521  308.915  6.392 

5/3/2008 8:00  345.9  185.7  59.502  288.987  7.628 

5/3/2008 8:10  314 
 

65.374  270.893  8.669 

5/3/2008 8:20  284.3 
 

65.096  247.719  9.503 

5/3/2008 8:30  269.2 
 

66.799  236.62  10.247 

5/3/2008 8:40  244.1 
 

66.09  222.205  11.006 

5/3/2008 8:50  228.1 
 

67.842  223.589  11.285 

5/3/2008 9:00  242  194.3  71.444  242.346  10.983 

5/3/2008 9:10  230.6 
 

70.848  233.862  11.536 

5/3/2008 9:20  195.3 
 

67.261  209.981  12.44 

5/3/2008 9:30  182 
 

63.368  201.757  12.102 

5/3/2008 9:40  201.2 
 

60.683  212.485  10.706 

5/3/2008 9:50  223.4 
 

58.112  221.047  9.797 

5/3/2008 10:00  221.7  262.5  55.289  216.166  9.575 

5/3/2008 10:10  216.2 
 

55.003  214.393  9.737 

5/3/2008 10:20  212.3 
 

52.407  212.988  9.7 

5/3/2008 10:30  208.9 
 

51.464  207.441  9.943 

5/3/2008 10:40  195.8 
 

48.47  190.667  10.305 

5/3/2008 10:50  173.9 
 

45.113  172.42  10.721 

5/3/2008 11:00  159.3  218.2  42.183  156.694  11.071 

5/3/2008 11:10  145.7 
 

39.771  144.331  11.296 

5/3/2008 11:20  135.3 
 

36.403  133.283  11.375 

5/3/2008 11:30  126.2 
 

34.019  123.246  11.511 

5/3/2008 11:40  117.3 
 

31.497  113.701  11.639 

5/3/2008 11:50  109.5 
 

29.325  104.76  11.764 

5/3/2008 12:00  100.8  184.7  26.972  97.101  11.793 

5/3/2008 12:10  95.9 
 

25.561  91.628  11.841 

5/3/2008 12:20  92 
 

24.05  86.905  11.76 

5/3/2008 12:30  89.9 
 

22.651  82.935  11.662 

5/3/2008 12:40  87.5 
 

21.988  80.13  11.614 

5/3/2008 12:50  83.8 
 

20.956  77.262  11.523 

5/3/2008 13:00  83.1  167.2  20.21  74.635  11.429 

5/3/2008 13:10  80 
 

19.157  72.122  11.306 

5/3/2008 13:20  79.8 
 

18.869  70.568  11.242 

5/3/2008 13:30  78.5 
 

17.632  68.657  10.99 

5/3/2008 13:40  79.3 
 

17.553  68.405  10.839 

5/3/2008 13:50  80.5 
 

17.105  68.459  10.58 
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5/3/2008 14:00  83  96.2  16.646  68.797  10.288 

5/3/2008 14:10  86.4 
 

16.375  69.171  10.031 

5/3/2008 14:20  87.2 
 

16.351  69.656  9.796 

5/3/2008 14:30  89.5 
 

15.827  69.421  9.541 

5/3/2008 14:40  92 
 

15.644  69.026  9.394 

5/3/2008 14:50  92.9 
 

15.334  68.037  9.232 

5/3/2008 15:00  93  64.6  14.61  66.348  9.063 

5/3/2008 15:10  93.4 
 

14.247  64.815  8.972 

5/3/2008 15:20  92.6 
 

13.501  62.779  8.837 

5/3/2008 15:30  91.2 
 

12.728  60.763  8.695 

5/3/2008 15:40  89.7 
 

12.744  59.45  8.657 

5/3/2008 15:50  90 
 

12.295  57.589  8.568 

5/3/2008 16:00  88.9  58.4  11.791  55.79  8.492 

5/3/2008 16:10  86.4 
 

11.303  53.925  8.452 

5/3/2008 16:20  85.1 
 

11.099  52.339  8.423 

5/3/2008 16:30  82.6 
 

10.55  50.339  8.364 

5/3/2008 16:40  80.2 
 

10.256  48.727  8.348 

5/3/2008 16:50  77.7 
 

9.91  47.004  8.306 

5/3/2008 17:00  76.5  50.7  9.616  45.543  8.304 

5/3/2008 17:10  73.9 
 

8.983  43.776  8.239 

5/3/2008 17:20  72.1 
 

8.82  42.392  8.249 

5/3/2008 17:30  71.1 
 

8.619  41.076  8.207 

5/3/2008 17:40  69.5 
 

8.512  39.883  8.222 

5/3/2008 17:50  68.1 
 

8.429  38.743  8.217 

5/3/2008 18:00  66.5  74.6  8.049  37.448  8.155 

5/3/2008 18:10  65.5 
 

7.68  36.057  8.077 

5/3/2008 18:20  64.3 
 

7.614  35.09  8.056 

5/3/2008 18:30  63.1 
 

7.499  34.155  8.024 

5/3/2008 18:40  62 
 

7.25  33.154  7.968 

5/3/2008 18:50  61.4 
 

7.083  32.15  7.906 

5/3/2008 19:00  60.2  53.3  6.764  31.157  7.827 

5/3/2008 19:10  60.4 
 

6.654  30.359  7.796 

5/3/2008 19:20  58.8 
 

6.715  29.76  7.802 

5/3/2008 19:30  58.3 
 

6.185  28.691  7.676 

5/3/2008 19:40  57.9 
 

6.192  28.197  7.682 

5/3/2008 19:50  56.7 
 

5.842  27.256  7.592 

5/3/2008 20:00  55.7  45  5.805  26.742  7.577 

5/3/2008 20:10  55.8 
 

5.577  26.003  7.52 

5/3/2008 20:20  54 
 

5.566  25.529  7.532 

5/3/2008 20:30  53.6 
 

5.482  24.983  7.515 

5/3/2008 20:40  52.6 
 

5.121  24.198  7.43 

5/3/2008 20:50  51.9 
 

5.238  23.832  7.471 
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5/3/2008 21:00  51.2  42.5  5.132  23.299  7.421 

5/3/2008 21:10  50.7 
 

5.048  22.748  7.404 

5/3/2008 21:20  49.7 
 

4.935  22.304  7.385 

5/3/2008 21:30  49.6 
 

5.021  22.043  7.404 

5/3/2008 21:40  49.2 
 

4.815  21.56  7.352 

5/3/2008 21:50  47.8 
 

4.75  21.148  7.34 

5/3/2008 22:00  47.8  37.4  4.746  20.787  7.302 

5/3/2008 22:10  47.8 
 

4.665  20.454  7.285 

5/3/2008 22:20  47.4 
 

4.52  20.102  7.231 

5/3/2008 22:30  46.2 
 

4.52  19.829  7.222 

5/3/2008 22:40  47 
 

4.461  19.474  7.189 

5/3/2008 22:50  46 
 

4.349  19.171  7.149 

5/3/2008 23:00  45.5  37.9  4.309  18.947  7.145 

5/3/2008 23:10  45.5 
 

4.349  18.781  7.151 

5/3/2008 23:20  45.3 
 

4.285  18.443  7.114 

5/3/2008 23:30  44.4 
 

4.262  18.21  7.12 

5/3/2008 23:40  44.8 
 

4.229  17.991  7.113 

5/3/2008 23:50  44.2 
 

4.212  17.721  7.088 

5/4/2008 0:00  43.6  44.9  4.152  17.467  7.062 

5/4/2008 0:10  43.3 
       5/4/2008 0:20  43.2 
       5/4/2008 0:30  42.9 
       5/4/2008 0:40  42.6 
       5/4/2008 0:50  43.2 
       5/4/2008 1:00  42.3 
       5/4/2008 1:10  41.8 
       5/4/2008 1:20  41.4 
       5/4/2008 1:30  41.2 
       5/4/2008 1:40  40.9 
       5/4/2008 1:50  40.5 
       5/4/2008 2:00  41 
       5/4/2008 2:10  40.7 
       5/4/2008 2:20  39.9 
       5/4/2008 2:30  40.3 
       5/4/2008 2:40  39.8 
       5/4/2008 2:50  40 
       5/4/2008 3:00  39.2 
       5/4/2008 3:10  38.9 
       5/4/2008 3:20  39.5 
       5/4/2008 3:30  39.2 
       5/4/2008 3:40  39.1 
       5/4/2008 3:50  38.4 
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5/4/2008 4:00  38 
       5/4/2008 4:10  37.9 
       5/4/2008 4:20  37.9 
       5/4/2008 4:30  37.4 
       5/4/2008 4:40  37.3 
       5/4/2008 4:50  37.2 
       5/4/2008 5:00  37 
       5/4/2008 5:10  37 
       5/4/2008 5:20  36.6 
       5/4/2008 5:30  36.5 
       5/4/2008 5:40  36.1 
       5/4/2008 5:50  36 
       5/4/2008 6:00  35.6 
       5/4/2008 6:10  35.4 
       5/4/2008 6:20  36.1 
       5/4/2008 6:30  35.1 
       5/4/2008 6:40  35.3 
       5/4/2008 6:50  34.4 
       5/4/2008 7:00  34.3 
       5/4/2008 7:10  33.7 
       5/4/2008 7:20  33.8 
       5/4/2008 7:30  34 
       5/4/2008 7:40  33.7 
       5/4/2008 7:50  33.6 
       5/4/2008 8:00  33.6 
       5/4/2008 8:10  32.9 
       5/4/2008 8:20  32.6 
       5/4/2008 8:30  31.9 
       5/4/2008 8:40  32.2 
       5/4/2008 8:50  32.3 
       5/4/2008 9:00  32.3 
       5/4/2008 9:10  32.1 
       5/4/2008 9:20  31.3 
       5/4/2008 9:30  31.9 
       5/4/2008 9:40  31 
       5/4/2008 9:50  31 
       5/4/2008 10:00  30.9 
       5/4/2008 10:10  30.4 
       5/4/2008 10:20  30.1 
       5/4/2008 10:30  30 
       5/4/2008 10:40  29.8 
       5/4/2008 10:50  29.3 
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5/4/2008 11:00  29.4 
       5/4/2008 11:10  29.2 
       5/4/2008 11:20  29.2 
       5/4/2008 11:30  28.8 
       5/4/2008 11:40  28.5 
       5/4/2008 11:50  27.9 
       5/4/2008 12:00  28.4 
       5/4/2008 12:10  28.1 
       5/4/2008 12:20  27.6 
       5/4/2008 12:30  27.5 
       5/4/2008 12:40  27.6 
       5/4/2008 12:50  28 
       5/4/2008 13:00  27.2 
       5/4/2008 13:10  27.4 
       5/4/2008 13:20  26.6 
       5/4/2008 13:30  27.1 
       5/4/2008 13:40  26.4 
       5/4/2008 13:50  26.2 
       5/4/2008 14:00  26.6 
       5/4/2008 14:10  26.2 
       5/4/2008 14:20  25.4 
       5/4/2008 14:30  25.7 
       5/4/2008 14:40  26 
       5/4/2008 14:50  25 
       5/4/2008 15:00  25.1 
       5/4/2008 15:10  24.7 
       5/4/2008 15:20  24.5 
       5/4/2008 15:30  24.7 
       5/4/2008 15:40  25 
       5/4/2008 15:50  24.4 
       5/4/2008 16:00  24.2 
       5/4/2008 16:10  24.2 
       5/4/2008 16:20  23.9 
       5/4/2008 16:30  24.6 
       5/4/2008 16:40  24.1 
       5/4/2008 16:50  23.8 
       5/4/2008 17:00  24 
       5/4/2008 17:10  23.9 
       5/4/2008 17:20  23.5 
       5/4/2008 17:30  23.6 
       5/4/2008 17:40  23.6 
       5/4/2008 17:50  23.1 
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5/4/2008 18:00  23.1 
       5/4/2008 18:10  22.9 
       5/4/2008 18:20  23.1 
       5/4/2008 18:30  23 
       5/4/2008 18:40  22.9 
       5/4/2008 18:50  22.7 
       5/4/2008 19:00  22.5 
       5/4/2008 19:10  22.4 
       5/4/2008 19:20  22.5 
       5/4/2008 19:30  22.5 
       5/4/2008 19:40  22.6 
       5/4/2008 19:50  22.3 
       5/4/2008 20:00  22.3 
       5/4/2008 20:10  22.1 
       5/4/2008 20:20  21.7 
       5/4/2008 20:30  21.6 
       5/4/2008 20:40  21.8 
       5/4/2008 20:50  21.9 
       5/4/2008 21:00  21.3 
       5/4/2008 21:10  21.6 
       5/4/2008 21:20  21.2 
       5/4/2008 21:30  21 
       5/4/2008 21:40  20.7 
       5/4/2008 21:50  20.6 
       5/4/2008 22:00  20.9 
       5/4/2008 22:10  20.4 
       5/4/2008 22:20  20.1 
       5/4/2008 22:30  20 
       5/4/2008 22:40  20 
       5/4/2008 22:50  19.7 
       5/4/2008 23:00  20.1 
       5/4/2008 23:10  20 
       5/4/2008 23:20  19.8 
       5/4/2008 23:30  19.4 
       5/4/2008 23:40  19.6 
       5/4/2008 23:50  19.7 
       5/5/2008 0:00  19.2 
       5/5/2008 0:10  19.2 
       5/5/2008 0:20  19.2 
       5/5/2008 0:30  19 
       5/5/2008 0:40  19 
       5/5/2008 0:50  18.9 
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5/5/2008 1:00  18.8 
       5/5/2008 1:10  19.2 
       5/5/2008 1:20  18.8 
       5/5/2008 1:30  18.3 
       5/5/2008 1:40  18.9 
       5/5/2008 1:50  18.8 
       5/5/2008 2:00  18.3 
       5/5/2008 2:10  18.4 
       5/5/2008 2:20  18.7 
       5/5/2008 2:30  18 
       5/5/2008 2:40  18.1 
       5/5/2008 2:50  18.1 
       5/5/2008 3:00  18 
       5/5/2008 3:10  17.7 
       5/5/2008 3:20  17.5 
       5/5/2008 3:30  18 
       5/5/2008 3:40  17.6 
       5/5/2008 3:50  17.8 
       5/5/2008 4:00  17.3 
       5/5/2008 4:10  17.9 
       5/5/2008 4:20  17.3 
       5/5/2008 4:30  17.2 
       5/5/2008 4:40  17.1 
       5/5/2008 4:50  17.5 
       5/5/2008 5:00  17.1 
       5/5/2008 5:10  17.5 
       5/5/2008 5:20  17.1 
       5/5/2008 5:30  17 
       5/5/2008 5:40  17.1 
       5/5/2008 5:50  16.7 
       5/5/2008 6:00  16.5 
       5/5/2008 6:10  16.9 
       5/5/2008 6:20  16.1 
       5/5/2008 6:30  16.5 
       5/5/2008 6:40  16.4 
       5/5/2008 6:50  16.2 
       5/5/2008 7:00  16.4 
       5/5/2008 7:10  16.4 
       5/5/2008 7:20  16 
       5/5/2008 7:30  16.1 
       5/5/2008 7:40  15.7 
       5/5/2008 7:50  16.1 
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5/5/2008 8:00  16.3 
       5/5/2008 8:10  15.5 
       5/5/2008 8:20  16.2 
       5/5/2008 8:30  15.9 
       5/5/2008 8:40  15.4 
       5/5/2008 8:50  15.2 
       5/5/2008 9:00  15.4 
       5/5/2008 9:10  15.1 
       5/5/2008 9:20  15.2 
       5/5/2008 9:30  15.4 
       5/5/2008 9:40  15.4 
       5/5/2008 9:50  15.2 
       5/5/2008 10:00  15.2 
       5/5/2008 10:10  15.2 
       5/5/2008 10:20  14.9 
       5/5/2008 10:30  15.4 
       5/5/2008 10:40  14.6 
       5/5/2008 10:50  14.6 
       5/5/2008 11:00  11.9 
       5/5/2008 11:10  11.8 
       5/5/2008 11:20  11.9 
       5/5/2008 11:30  11.8 
       5/5/2008 11:40  11.7 
       5/5/2008 11:50  11.3 
       5/5/2008 12:00  11.7 
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APPE NDI X E 

Precipitation Data from NR CS Hamilton Valley and 

 Houchins Meadow A ir Quality Stations: 

May 27-29, 2008 
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Date and Time 

Total Precipitation (mm):  
Hamilton Valley 

Total Precipitation (mm): 
Houchins Meadow 

5/27/08 0:00  0  0 

5/27/08 1:00  0  0 

5/27/08 2:00  0  0 

5/27/08 3:00  0  0 

5/27/08 4:00  0  0 

5/27/08 5:00  0  0 

5/27/08 6:00  0  0 

5/27/08 7:00  0  0 

5/27/08 8:00  0  0 

5/27/08 9:00  0  0 

5/27/08 10:00  0  0 

5/27/08 11:00  0  0 

5/27/08 12:00  0  0 

5/27/08 13:00  0  0 

5/27/08 14:00  0  0 

5/27/08 15:00  0  0 

5/27/08 16:00  0  6.39998 

5/27/08 17:00  0  7.1998 

5/27/08 18:00  0  0 

5/27/08 19:00  23.114  0.199999 

5/27/08 20:00  0  0.099999 

5/27/08 21:00  0.254  0 

5/27/08 22:00  0  0 

5/27/08 23:00  0  0 

5/28/08 0:00  0  0 

5/28/08 1:00  0  0 

5/28/08 2:00  0  0 

5/28/08 3:00  0  0 

5/28/08 4:00  0  1.7999 

5/28/08 5:00  1.106  6.69998 

5/28/08 6:00  1.524  1.89999 

5/28/08 7:00  0.254  0.299999 

5/28/08 8:00  0  0 

5/28/08 9:00  0  0 

5/28/08 10:00  0  0 

5/28/08 11:00  0  0 

5/28/08 12:00  0  0 

5/28/08 13:00  0  0 

5/28/08 14:00  0  0 
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5/28/08 15:00  0  0 

5/28/08 16:00  0  0 

5/28/08 17:00  0  0 

5/28/08 18:00  0  0 

5/28/08 19:00  0  0 

5/28/08 20:00  0  0 

5/28/08 21:00  0  0 

5/28/08 22:00  0  0 

5/28/08 23:00  0  0 

5/29/08 0:00  0  0 
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APPE NDI X F 

Hydrologic Response Data: May 27-29, 2008 
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Date & Time  Logsdon River Stage (cm)  Logsdon River Flow Rate (m³/ s) 

5/27/08 12:00  25.4  0.113533 

5/27/08 12:10  25.4  0.114935 

5/27/08 12:20  25.4  0.130358 

5/27/08 12:30  25.3  0.117104 

5/27/08 12:40  25.3  0.121294 

5/27/08 12:50  25.3  0.142242 

5/27/08 13:00  25.3  0.125484 

5/27/08 13:10  25.3  0.128277 

5/27/08 13:20  25.3  0.128277 

5/27/08 13:30  25.3  0.132467 

5/27/08 13:40  25.3  0.119898 

5/27/08 13:50  25.3  0.104535 

5/27/08 14:00  25.3  0.122691 

5/27/08 14:10  25.2  0.110905 

5/27/08 14:20  25.2  0.07752 

5/27/08 14:30  25.2  0.120643 

5/27/08 14:40  25.2  0.135944 

5/27/08 14:50  25.2  0.106732 

5/27/08 15:00  25.2  0.115079 

5/27/08 15:10  25.2  0.109514 

5/27/08 15:20  25.2  0.119252 

5/27/08 15:30  25.2  0.126207 

5/27/08 15:40  25.2  0.128989 

5/27/08 15:50  25.1  0.132461 

5/27/08 16:00  25.1  0.110293 

5/27/08 16:10  25.1  0.106136 

5/27/08 16:20  25  0.1359 

5/27/08 16:30  25  0.11796 

5/27/08 16:40  25  0.11658 

5/27/08 16:50  25  0.1152 

5/27/08 17:00  25  0.11382 

5/27/08 17:10  24.9  0.132433 

5/27/08 17:20  24.9  0.11594 

5/27/08 17:30  24.8  0.102979 

5/27/08 17:40  24.8  0.112561 

5/27/08 17:50  24.8  0.102979 

5/27/08 18:00  24.8  0.134465 

5/27/08 18:10  24.8  0.11393 

5/27/08 18:20  24.8  0.118037 

5/27/08 18:30  24.8  0.100241 

5/27/08 18:40  24.8  0.109824 
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5/27/08 18:50  24.7  0.105115 

5/27/08 19:00  24.7  0.106478 

5/27/08 19:10  24.7  0.113296 

5/27/08 19:20  24.7  0.094207 

5/27/08 19:30  24.7  0.102388 

5/27/08 19:40  24.7  0.106478 

5/27/08 19:50  24.8  0.123513 

5/27/08 20:00  25.1  0.104751 

5/27/08 20:10  25.3  0.100346 

5/27/08 20:20  25.5  0.118374 

5/27/08 20:30  25.6  0.109117 

5/27/08 20:40  25.8  0.127399 

5/27/08 20:50  26.3  0.135066 

5/27/08 21:00  26.6  0.151787 

5/27/08 21:10  26.8  0.16509 

5/27/08 21:20  27  0.154723 

5/27/08 21:30  27.6  0.209404 

5/27/08 21:40  27.9  0.210613 

5/27/08 21:50  28.5  0.211358 

5/27/08 22:00  29.4  0.256733 

5/27/08 22:10  31.4  0.37422 

5/27/08 22:20  35.7  0.610752 

5/27/08 22:30  41.5  1.019431 

5/27/08 22:40  46.8  1.395432 

5/27/08 22:50  51  1.820162 

5/27/08 23:00  54.3  2.111602 

5/27/08 23:10  56.6  2.359102 

5/27/08 23:20  58.1  2.522196 

5/27/08 23:30  59.1  2.598979 

5/27/08 23:40  59.5  2.679268 

5/27/08 23:50  59.7  2.671943 

5/28/08 0:00  59.8  2.749112 

5/28/08 0:10  59.7  2.698306 

5/28/08 0:20  59.5  2.662846 

5/28/08 0:30  59.4  2.651739 

5/28/08 0:40  58.9  2.570529 

5/28/08 0:50  58.4  2.528997 

5/28/08 1:00  58.1  2.515782 

5/28/08 1:10  57.4  2.456431 

5/28/08 1:20  57.1  2.367719 

5/28/08 1:30  56.5  2.32055 

5/28/08 1:40  56  2.287265 
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5/28/08 1:50  55.6  2.239925 

5/28/08 2:00  54.9  2.196025 

5/28/08 2:10  54.7  2.160691 

5/28/08 2:20  53.9  2.101677 

5/28/08 2:30  53.6  2.009852 

5/28/08 2:40  53  1.95761 

5/28/08 2:50  52.5  1.935834 

5/28/08 3:00  52.2  1.910116 

5/28/08 3:10  51.5  1.838434 

5/28/08 3:20  51.2  1.779425 

5/28/08 3:30  50.6  1.797166 

5/28/08 3:40  50.2  1.710568 

5/28/08 3:50  49.9  1.730385 

5/28/08 4:00  49.3  1.632858 

5/28/08 4:10  49  1.603723 

5/28/08 4:20  48.6  1.590276 

5/28/08 4:30  48  1.485319 

5/28/08 4:40  47.7  1.467865 

5/28/08 4:50  47.1  1.435854 

5/28/08 5:00  46.7  1.418135 

5/28/08 5:10  46.5  1.37594 

5/28/08 5:20  45.8  1.304009 

5/28/08 5:30  45.5  1.292671 

5/28/08 5:40  45.3  1.281797 

5/28/08 5:50  44.6  1.207155 

5/28/08 6:00  44.3  1.17918 

5/28/08 6:10  44.1  1.178529 

5/28/08 6:20  43.5  1.130687 

5/28/08 6:30  43.2  1.098743 

5/28/08 6:40  43.1  1.09134 

5/28/08 6:50  42.7  1.087879 

5/28/08 7:00  42.2  1.03736 

5/28/08 7:10  42  1.009054 

5/28/08 7:20  41.8  1.010964 

5/28/08 7:30  41.5  0.982778 

5/28/08 7:40  41  0.950045 

5/28/08 7:50  40.9  0.936333 

5/28/08 8:00  40.8  0.929433 

5/28/08 8:10  40.5  0.899923 

5/28/08 8:20  40  0.877236 

5/28/08 8:30  39.8  0.837481 

5/28/08 8:40  39.7  0.863756 
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5/28/08 8:50  39.6  0.839612 

5/28/08 9:00  39.5  0.813397 

5/28/08 9:10  39.3  0.826413 

5/28/08 9:20  38.8  0.787503 

5/28/08 9:30  38.7  0.763999 

5/28/08 9:40  38.6  0.744866 

5/28/08 9:50  38.5  0.727948 

5/28/08 10:00  38.4  0.764098 

5/28/08 10:10  38.3  0.759881 

5/28/08 10:20  38.1  0.734654 

5/28/08 10:30  37.8  0.701402 

5/28/08 10:40  37.6  0.73482 

5/28/08 10:50  37.5  0.71412 

5/28/08 11:00  37.4  0.695584 

5/28/08 11:10  37.3  0.691549 

5/28/08 11:20  37.2  0.710112 

5/28/08 11:30  37.1  0.689655 

5/28/08 11:40  37  0.677467 

5/28/08 11:50  36.8  0.632943 

5/28/08 12:00  36.5  0.66571 

5/28/08 12:10  36.3  0.665831 

5/28/08 12:20  36.3  0.619745 

5/28/08 12:30  36.2  0.647891 

5/28/08 12:40  36.1  0.610112 

5/28/08 12:50  36.1  0.626054 

5/28/08 13:00  36  0.568558 

5/28/08 13:10  35.9  0.604509 

5/28/08 13:20  35.8  0.5948 

5/28/08 13:30  35.8  0.624442 

5/28/08 13:40  35.5  0.577693 

5/28/08 13:50  35.3  0.601473 

5/28/08 14:00  35.2  0.578273 

5/28/08 14:10  35.2  0.580216 

5/28/08 14:20  35.1  0.541631 

5/28/08 14:30  35.1  0.547444 

5/28/08 14:40  35  0.57474 

5/28/08 14:50  35  0.530304 

5/28/08 15:00  34.9  0.54215 

5/28/08 15:10  34.9  0.544076 

5/28/08 15:20  34.8  0.571207 

5/28/08 15:30  34.7  0.529217 

5/28/08 15:40  34.6  0.497007 
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5/28/08 15:50  34.5  0.524011 

5/28/08 16:00  34.3  0.518828 

5/28/08 16:10  34.1  0.53249 

5/28/08 16:20  34  0.512033 

5/28/08 16:30  34  0.480127 

5/28/08 16:40  33.9  0.4973 

5/28/08 16:50  33.9  0.474845 

5/28/08 17:00  33.8  0.482644 

5/28/08 17:10  33.8  0.49757 

5/28/08 17:20  33.8  0.488242 

5/28/08 17:30  33.7  0.482948 

5/28/08 17:40  33.7  0.468066 

5/28/08 17:50  33.6  0.468403 

5/28/08 18:00  33.6  0.464693 

5/28/08 18:10  33.5  0.485371 

5/28/08 18:20  33.5  0.502014 

5/28/08 18:30  33.4  0.494855 

5/28/08 18:40  33.3  0.445451 

5/28/08 18:50  33.1  0.471748 

5/28/08 19:00  33  0.488407 

5/28/08 19:10  32.9  0.414152 

5/28/08 19:20  32.8  0.452593 

5/28/08 19:30  32.8  0.465267 

5/28/08 19:40  32.8  0.43992 

5/28/08 19:50  32.7  0.452886 

5/28/08 20:00  32.7  0.470936 

5/28/08 20:10  32.7  0.4222 

5/28/08 20:20  32.6  0.431573 

5/28/08 20:30  32.6  0.440571 

5/28/08 20:40  32.6  0.393783 

5/28/08 20:50  32.5  0.435498 

5/28/08 21:00  32.5  0.385266 

5/28/08 21:10  32.4  0.430447 

5/28/08 21:20  32.4  0.421505 

5/28/08 21:30  32.3  0.428984 

5/28/08 21:40  32.3  0.418287 

5/28/08 21:50  32.2  0.418634 

5/28/08 22:00  32  0.383969 

5/28/08 22:10  31.9  0.398481 

5/28/08 22:20  31.8  0.398851 

5/28/08 22:30  31.7  0.39571 

5/28/08 22:40  31.7  0.358963 
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5/28/08 22:50  31.6  0.411768 

5/28/08 23:00  31.6  0.378625 

5/28/08 23:10  31.6  0.371648 

5/28/08 23:20  31.5  0.379028 

5/28/08 23:30  31.5  0.342514 

5/28/08 23:40  31.5  0.385984 

5/28/08 23:50  31.5  0.392939 

5/29/08 0:00  31.4  0.427952 

5/29/08 0:10  31.4  0.388087 

5/29/08 0:20  31.4  0.37422 

5/29/08 0:30  31.4  0.337822 

5/29/08 0:40  31.3  0.371162 

5/29/08 0:50  31.3  0.362524 

5/29/08 1:00  31.3  0.355613 

5/29/08 1:10  31.2  0.366393 

5/29/08 1:20  31.2  0.35606 

5/29/08 1:30  31.1  0.377096 

5/29/08 1:40  31.1  0.323878 

5/29/08 1:50  31.1  0.359929 

5/29/08 2:00  31  0.339809 

5/29/08 2:10  30.9  0.357335 

5/29/08 2:20  30.8  0.362838 

5/29/08 2:30  30.6  0.312904 

5/29/08 2:40  30.6  0.326417 

5/29/08 2:50  30.6  0.331485 

5/29/08 3:00  30.5  0.357197 

5/29/08 3:10  30.5  0.350462 

5/29/08 3:20  30.5  0.323525 

5/29/08 3:30  30.5  0.310056 

5/29/08 3:40  30.4  0.350849 

5/29/08 3:50  30.4  0.334068 

5/29/08 4:00  30.4  0.349171 

5/29/08 4:10  30.4  0.352527 

5/29/08 4:20  30.3  0.337844 

5/29/08 4:30  30.3  0.324463 

5/29/08 4:40  30.3  0.336171 

5/29/08 4:50  30.3  0.339516 

5/29/08 5:00  30.3  0.321118 

5/29/08 5:10  30.3  0.341189 

5/29/08 5:20  30.3  0.3161 

5/29/08 5:30  30.2  0.318248 

5/29/08 5:40  30.2  0.306578 
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5/29/08 5:50  30.2  0.308245 

5/29/08 6:00  30.2  0.346587 

5/29/08 6:10  30.2  0.301577 

5/29/08 6:20  30.1  0.32868 

5/29/08 6:30  30.1  0.33865 

5/29/08 6:40  30.1  0.361911 

5/29/08 6:50  30.1  0.303758 

5/29/08 7:00  30.1  0.312065 

5/29/08 7:10  30  0.314196 

5/29/08 7:20  30  0.309228 

5/29/08 7:30  30  0.31254 

5/29/08 7:40  30  0.299292 

5/29/08 7:50  29.9  0.346013 

5/29/08 8:00  29.9  0.326208 

5/29/08 8:10  29.9  0.306402 

5/29/08 8:20  29.9  0.278344 

5/29/08 8:30  29.8  0.323326 

5/29/08 8:40  29.7  0.318816 

5/29/08 8:50  29.6  0.293088 

5/29/08 9:00  29.5  0.287065 

5/29/08 9:10  29.5  0.331032 

5/29/08 9:20  29.5  0.324518 

5/29/08 9:30  29.4  0.297305 

5/29/08 9:40  29.4  0.315156 

5/29/08 9:50  29.4  0.269716 

5/29/08 10:00  29.4  0.297305 

5/29/08 10:10  29.4  0.285945 

5/29/08 10:20  29.3  0.29938 
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APPE NDI X G 

Water Quality Data: May 27-29, 2008 
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Date & Time  Temperature (°C)  spC (µS /cm)  pH 

5/27/08 12:00  13.48  330  8.02 

5/27/08 12:10  13.48  329  8.02 

5/27/08 12:20  13.48  330  8.02 

5/27/08 12:30  13.48  330  8.02 

5/27/08 12:40  13.48  329  8.02 

5/27/08 12:50  13.48  330  8.02 

5/27/08 13:00  13.48  329  8.02 

5/27/08 13:10  13.48  329  8.02 

5/27/08 13:20  13.48  329  8.02 

5/27/08 13:30  13.48  329  8.03 

5/27/08 13:40  13.48  329  8.02 

5/27/08 13:50  13.48  329  8.02 

5/27/08 14:00  13.48  329  8.02 

5/27/08 14:10  13.48  329  8.02 

5/27/08 14:20  13.48  329  8.02 

5/27/08 14:30  13.48  329  8.02 

5/27/08 14:40  13.48  329  8.02 

5/27/08 14:50  13.48  329  8.02 

5/27/08 15:00  13.48  329  8.02 

5/27/08 15:10  13.48  328  8.02 

5/27/08 15:20  13.48  328  8.02 

5/27/08 15:30  13.48  329  8.02 

5/27/08 15:40  13.47  328  8.02 

5/27/08 15:50  13.48  328  8.02 

5/27/08 16:00  13.47  328  8.02 

5/27/08 16:10  13.48  328  8.02 

5/27/08 16:20  13.47  328  8.02 

5/27/08 16:30  13.47  328  8.02 

5/27/08 16:40  13.48  328  8.02 

5/27/08 16:50  13.48  328  8.02 

5/27/08 17:00  13.48  329  8.02 

5/27/08 17:10  13.47  328  8.02 

5/27/08 17:20  13.47  328  8.02 

5/27/08 17:30  13.48  328  8.02 

5/27/08 17:40  13.47  328  8.02 

5/27/08 17:50  13.48  329  8.02 

5/27/08 18:00  13.48  329  8.02 

5/27/08 18:10  13.48  329  8.02 

5/27/08 18:20  13.47  329  8.02 

5/27/08 18:30  13.48  329  8.02 

5/27/08 18:40  13.48  329  8.02 
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5/27/08 18:50  13.47  330  8.02 

5/27/08 19:00  13.48  329  8.02 

5/27/08 19:10  13.48  330  8.02 

5/27/08 19:20  13.48  330  8.02 

5/27/08 19:30  13.48  330  8.03 

5/27/08 19:40  13.48  330  8.03 

5/27/08 19:50  13.48  330  8.02 

5/27/08 20:00  13.48  331  8.02 

5/27/08 20:10  13.48  330  8.03 

5/27/08 20:20  13.48  331  8.02 

5/27/08 20:30  13.48  331  8.02 

5/27/08 20:40  13.48  331  8.03 

5/27/08 20:50  13.48  331  8.03 

5/27/08 21:00  13.48  331  8.03 

5/27/08 21:10  13.48  332  8.03 

5/27/08 21:20  13.48  332  8.02 

5/27/08 21:30  13.48  332  8.02 

5/27/08 21:40  13.48  332  8.03 

5/27/08 21:50  13.48  332  8.02 

5/27/08 22:00  13.48  332  8.03 

5/27/08 22:10  13.48  332  8.03 

5/27/08 22:20  13.48  332  8.03 

5/27/08 22:30  13.49  332  8.03 

5/27/08 22:40  13.49  331  8.03 

5/27/08 22:50  13.49  331  8.01 

5/27/08 23:00  13.49  328  8 

5/27/08 23:10  13.43  328  7.98 

5/27/08 23:20  13.44  319  7.97 

5/27/08 23:30  13.48  318  7.97 

5/27/08 23:40  13.53  311  7.93 

5/27/08 23:50  13.58  309  7.89 

5/28/08 0:00  13.65  307  7.85 

5/28/08 0:10  13.67  277  7.79 

5/28/08 0:20  13.69  267  7.74 

5/28/08 0:30  13.69  260  7.69 

5/28/08 0:40  13.69  233  7.67 

5/28/08 0:50  13.73  205  7.63 

5/28/08 1:00  13.82  194  7.6 

5/28/08 1:10  13.89  196  7.58 

5/28/08 1:20  13.93  196  7.57 

5/28/08 1:30  13.97  191  7.57 

5/28/08 1:40  14  182  7.56 
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5/28/08 1:50  14.05  174  7.54 

5/28/08 2:00  14.1  172  7.53 

5/28/08 2:10  14.14  177  7.53 

5/28/08 2:20  14.18  183  7.53 

5/28/08 2:30  14.2  191  7.54 

5/28/08 2:40  14.21  199  7.55 

5/28/08 2:50  14.23  207  7.55 

5/28/08 3:00  14.26  213  7.56 

5/28/08 3:10  14.28  220  7.57 

5/28/08 3:20  14.31  223  7.56 

5/28/08 3:30  14.33  225  7.58 

5/28/08 3:40  14.35  226  7.57 

5/28/08 3:50  14.37  227  7.57 

5/28/08 4:00  14.39  227  7.58 

5/28/08 4:10  14.41  228  7.57 

5/28/08 4:20  14.43  228  7.58 

5/28/08 4:30  14.44  228  7.58 

5/28/08 4:40  14.46  228  7.58 

5/28/08 4:50  14.48  226  7.58 

5/28/08 5:00  14.49  225  7.58 

5/28/08 5:10  14.51  222  7.58 

5/28/08 5:20  14.52  219  7.58 

5/28/08 5:30  14.54  215  7.57 

5/28/08 5:40  14.55  211  7.57 

5/28/08 5:50  14.56  207  7.57 

5/28/08 6:00  14.56  204  7.56 

5/28/08 6:10  14.57  200  7.55 

5/28/08 6:20  14.58  198  7.55 

5/28/08 6:30  14.59  195  7.55 

5/28/08 6:40  14.59  193  7.55 

5/28/08 6:50  14.59  192  7.55 

5/28/08 7:00  14.59  191  7.54 

5/28/08 7:10  14.59  191  7.54 

5/28/08 7:20  14.59  190  7.55 

5/28/08 7:30  14.59  191  7.55 

5/28/08 7:40  14.58  190  7.54 

5/28/08 7:50  14.58  190  7.55 

5/28/08 8:00  14.58  189  7.55 

5/28/08 8:10  14.57  189  7.55 

5/28/08 8:20  14.57  188  7.55 

5/28/08 8:30  14.57  188  7.56 

5/28/08 8:40  14.56  188  7.56 
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5/28/08 8:50  14.56  188  7.56 

5/28/08 9:00  14.55  187  7.56 

5/28/08 9:10  14.55  188  7.56 

5/28/08 9:20  14.55  187  7.55 

5/28/08 9:30  14.54  187  7.56 

5/28/08 9:40  14.54  186  7.56 

5/28/08 9:50  14.53  185  7.56 

5/28/08 10:00  14.52  185  7.55 

5/28/08 10:10  14.52  185  7.56 

5/28/08 10:20  14.51  185  7.55 

5/28/08 10:30  14.5  184  7.56 

5/28/08 10:40  14.49  184  7.55 

5/28/08 10:50  14.48  184  7.55 

5/28/08 11:00  14.48  183  7.55 

5/28/08 11:10  14.47  182  7.54 

5/28/08 11:20  14.46  182  7.55 

5/28/08 11:30  14.45  181  7.55 

5/28/08 11:40  14.44  181  7.55 

5/28/08 11:50  14.44  181  7.55 

5/28/08 12:00  14.43  181  7.55 

5/28/08 12:10  14.42  180  7.54 

5/28/08 12:20  14.42  179  7.54 

5/28/08 12:30  14.41  179  7.55 

5/28/08 12:40  14.41  179  7.55 

5/28/08 12:50  14.4  179  7.54 

5/28/08 13:00  14.4  178  7.54 

5/28/08 13:10  14.39  179  7.54 

5/28/08 13:20  14.39  179  7.54 

5/28/08 13:30  14.39  178  7.54 

5/28/08 13:40  14.38  178  7.54 

5/28/08 13:50  14.38  178  7.54 

5/28/08 14:00  14.37  178  7.54 

5/28/08 14:10  14.37  178  7.54 

5/28/08 14:20  14.37  177  7.54 

5/28/08 14:30  14.37  177  7.54 

5/28/08 14:40  14.36  177  7.54 

5/28/08 14:50  14.36  176  7.55 

5/28/08 15:00  14.35  176  7.54 

5/28/08 15:10  14.35  177  7.54 

5/28/08 15:20  14.35  176  7.54 

5/28/08 15:30  14.35  176  7.54 

5/28/08 15:40  14.35  176  7.54 
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5/28/08 15:50  14.35  175  7.54 

5/28/08 16:00  14.35  176  7.54 

5/28/08 16:10  14.34  175  7.54 

5/28/08 16:20  14.34  175  7.54 

5/28/08 16:30  14.34  175  7.54 

5/28/08 16:40  14.34  174  7.55 

5/28/08 16:50  14.34  173  7.54 

5/28/08 17:00  14.34  174  7.54 

5/28/08 17:10  14.33  173  7.54 

5/28/08 17:20  14.33  173  7.54 

5/28/08 17:30  14.33  173  7.55 

5/28/08 17:40  14.33  173  7.55 

5/28/08 17:50  14.33  173  7.54 

5/28/08 18:00  14.32  172  7.54 

5/28/08 18:10  14.33  172  7.55 

5/28/08 18:20  14.33  172  7.55 

5/28/08 18:30  14.32  172  7.54 

5/28/08 18:40  14.32  172  7.55 

5/28/08 18:50  14.32  172  7.55 

5/28/08 19:00  14.32  172  7.55 

5/28/08 19:10  14.32  172  7.55 

5/28/08 19:20  14.31  172  7.55 

5/28/08 19:30  14.31  172  7.55 

5/28/08 19:40  14.31  172  7.56 

5/28/08 19:50  14.31  173  7.55 

5/28/08 20:00  14.3  172  7.56 

5/28/08 20:10  14.3  173  7.55 

5/28/08 20:20  14.29  173  7.56 

5/28/08 20:30  14.29  173  7.56 

5/28/08 20:40  14.29  174  7.56 

5/28/08 20:50  14.28  173  7.56 

5/28/08 21:00  14.28  174  7.57 

5/28/08 21:10  14.28  175  7.56 

5/28/08 21:20  14.27  175  7.57 

5/28/08 21:30  14.27  175  7.57 

5/28/08 21:40  14.26  175  7.57 

5/28/08 21:50  14.26  176  7.57 

5/28/08 22:00  14.25  176  7.57 

5/28/08 22:10  14.25  177  7.57 

5/28/08 22:20  14.24  177  7.57 

5/28/08 22:30  14.24  177  7.58 

5/28/08 22:40  14.23  178  7.58 
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5/28/08 22:50  14.23  178  7.58 

5/28/08 23:00  14.23  179  7.58 

5/28/08 23:10  14.22  179  7.58 

5/28/08 23:20  14.22  180  7.58 

5/28/08 23:30  14.21  180  7.59 

5/28/08 23:40  14.21  180  7.59 

5/28/08 23:50  14.2  181  7.59 

5/29/08 0:00  14.2  182  7.6 
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Sediment Analysis Data: May 27-29, 2008 
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Date & Time  Atrazine (ppb) Unfiltered  Atrazine (ppb) Filtered  Sed. Concentration (Mg/L) 

5/27/08 23:30  0.1  0.08  619.52 

5/28/08 0:20  0.75  0.89  417.34 

5/28/08 1:10  1.67  1.9  294.36 

5/28/08 2:00  1.71  1.87  448.40 

5/28/08 2:50  1.84  1.71  252.03 

5/28/08 3:40  1.86  1.96  145.08 

5/28/08 4:30  2.39  2.34  147.38 

5/28/08 5:20  2.17  2.3  46.99 

5/28/08 6:10  2.58  2.43  155.43 

5/28/08 7:00  2.37  2.62  168.51 

5/28/08 7:50  2.5  2.56  97.93 

5/28/08 8:40  2.39  2.64  94.15 

5/28/08 9:30  2.72  2.9  145.81 

5/28/08 10:20  2.33  2.82  143.73 

5/28/08 11:10  2.75  2.41  96.84 

5/28/08 12:00  2.3  2.38  143.66 

5/28/08 12:50  2.23  2.35  148.43 

5/28/08 13:40  2.41  2.43  124.42 

5/28/08 14:30  2.28  2.3  66.17 

5/28/08 15:20  2.28  1.99  103.30 

5/28/08 16:10  2.5  1.63  94.36 

5/28/08 17:00  1.87  2.02  148.57 

5/28/08 17:50  1.96  1.85  91.73 

5/28/08 18:40  2.09  2.33  144.24 
 

Date & Time  Turbidity (NTU)  Sand Fraction (µm)  Sediment Conc. (ppm)  SMD (µm)  

5/27/08 12:00  0  3.095  2.777 
 5/27/08 12:10  0  3.066  2.74 
 5/27/08 12:20  0  2.978  2.705 
 5/27/08 12:30  0  2.899  2.625 
 5/27/08 12:40  0  2.862  2.614 
 5/27/08 12:50  0  2.895  2.625 
 5/27/08 13:00  0  3.209  2.845 
 5/27/08 13:10  0  3.05  2.712 
 5/27/08 13:20  0  3.045  2.753 
 5/27/08 13:30  0  3.072  2.74 
 5/27/08 13:40  0  2.991  2.708 
 5/27/08 13:50  0  3.054  2.741 
 5/27/08 14:00  0  3.049  2.759 
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5/27/08 14:10  0  2.975  2.685 
 5/27/08 14:20  0  3.036  2.738 
 5/27/08 14:30  0  3.121  2.813 
 5/27/08 14:40  0  2.943  2.67 
 5/27/08 14:50  0  2.967  2.683 
 5/27/08 15:00  0  2.997  2.708 
 5/27/08 15:10  0  3.004  2.704 
 5/27/08 15:20  0  2.935  2.647 
 5/27/08 15:30  0  3.009  2.714 
 5/27/08 15:40  0  2.987  2.682 
 5/27/08 15:50  0  2.934  2.638 
 5/27/08 16:00  0  2.926  2.666 
 5/27/08 16:10  0  3.017  2.707 
 5/27/08 16:20  0  3.087  2.765 
 5/27/08 16:30  0  2.993  2.697 
 5/27/08 16:40  0  3.127  2.791 
 5/27/08 16:50  0  3.081  2.776 
 5/27/08 17:00  0  2.989  2.695 
 5/27/08 17:10  0  3.02  2.7 
 5/27/08 17:20  0  3.082  2.761 
 5/27/08 17:30  0  3.097  2.802 
 5/27/08 17:40  0  3.02  2.726 
 5/27/08 17:50  0  3.057  2.752 
 5/27/08 18:00  0  2.998  2.689 
 5/27/08 18:10  0  2.941  2.656 
 5/27/08 18:20  0  2.994  2.712 
 5/27/08 18:30  0  2.97  2.68 
 5/27/08 18:40  0  3.046  2.749 
 5/27/08 18:50  0  3.246  2.887 
 5/27/08 19:00  0  2.956  2.699 
 5/27/08 19:10  0  3.152  2.831 
 5/27/08 19:20  0  2.973  2.703 
 5/27/08 19:30  0  3.055  2.745 
 5/27/08 19:40  0  3.083  2.784 
 5/27/08 19:50  0  3.03  2.741 
 5/27/08 20:00  0  2.995  2.714 
 5/27/08 20:10  0  3  2.725 
 5/27/08 20:20  0  2.957  2.672 
 5/27/08 20:30  0  3.174  2.855 
 5/27/08 20:40  0  3.156  2.836 
 5/27/08 20:50  0  2.974  2.702 
 5/27/08 21:00  0  2.944  2.703 
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5/27/08 21:10  0  2.956  2.7 
 5/27/08 21:20  0  3.156  2.854 
 5/27/08 21:30  0  3.112  2.824 
 5/27/08 21:40  0  3.148  2.846 
 5/27/08 21:50  0  3.308  3.013 
 5/27/08 22:00  0  3.322  3.135 
 5/27/08 22:10  0  3.409  3.321 
 5/27/08 22:20  0  3.968  3.936 
 5/27/08 22:30  0  5.446  6.743 
 5/27/08 22:40  0  21.441  33.604 
 5/27/08 22:50  12.1  31.178  53.792 
 5/27/08 23:00  16.5  31.506  57.175 
 5/27/08 23:10  27.7  31.236  68.685  19.349 

5/27/08 23:20  45.7  32.718  79.23  18.498 

5/27/08 23:30  59.5  38.101  112.526  13.674 

5/27/08 23:40  113.3  48.011  168.035  11.051 

5/27/08 23:50  165.8  58.844  207.344  11.215 

5/28/08 0:00  197.7  74.884  291.934  10.322 

5/28/08 0:10  271.8  82.725  341.806  9.773 

5/28/08 0:20  293.9  78.803  342.671  9.256 

5/28/08 0:30  318.3  77.27  386.387  8.035 

5/28/08 0:40  395.3  75.237  454.255  6.968 

5/28/08 0:50  460  70.285  482.052  6.502 

5/28/08 1:00  472  68.218  466.52  6.584 

5/28/08 1:10  462  67.409  457.698  6.775 

5/28/08 1:20  459  73.047  486.667  6.813 

5/28/08 1:30  471  77.287  532.305  6.584 

5/28/08 1:40  517  69.614  559.152  6.299 

5/28/08 1:50  520  66.58  549.009  6.24 

5/28/08 2:00  527  70.394  505.728  6.444 

5/28/08 2:10  477  65.625  442.138  6.707 

5/28/08 2:20  435  59.891  382.993  7.002 

5/28/08 2:30  396.2  57.004  335.484  7.291 

5/28/08 2:40  354.5  51.098  296.627  7.479 

5/28/08 2:50  327.8  46.035  266.012  7.61 

5/28/08 3:00  301.6  43.775  244.896  7.691 

5/28/08 3:10  287.6  40.027  229.923  7.63 

5/28/08 3:20  271.4  37.41  221.063  7.536 

5/28/08 3:30  278.2  35.872  214.498  7.413 

5/28/08 3:40  271.2  34.494  208.106  7.301 

5/28/08 3:50  272.9  32.778  200.084  7.198 

5/28/08 4:00  262.1  30.391  190.559  7.112 
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5/28/08 4:10  251.6  28.154  180.921  7.046 

5/28/08 4:20  248.3  26.378  171.846  7.007 

5/28/08 4:30  241.2  24.443  163.371  6.96 

5/28/08 4:40  234.6  23.32  156.747  6.924 

5/28/08 4:50  229.8  22.682  152.215  6.894 

5/28/08 5:00  219.8  22.542  149.101  6.844 

5/28/08 5:10  222.5  21.627  146.97  6.764 

5/28/08 5:20  223.7  21.646  146.45  6.68 

5/28/08 5:30  223.3  21.049  146.313  6.575 

5/28/08 5:40  226.8  19.756  146.793  6.444 

5/28/08 5:50  243.1  19.635  147.709  6.355 

5/28/08 6:00  243.3  19.154  148.268  6.258 

5/28/08 6:10  243.8  19.452  149.268  6.19 

5/28/08 6:20  253.5  18.773  147.83  6.1 

5/28/08 6:30  254.3  18.201  146.68  6.044 

5/28/08 6:40  257.9  17.398  144.324  5.983 

5/28/08 6:50  262.2  16.234  141.617  5.933 

5/28/08 7:00  257  15.526  138.335  5.881 

5/28/08 7:10  251.9  15.044  135.389  5.853 

5/28/08 7:20  252.2  14.789  132.396  5.838 

5/28/08 7:30  251.1  14.374  128.816  5.822 

5/28/08 7:40  250.3  13.834  125.438  5.797 

5/28/08 7:50  243.9  13.388  122.06  5.774 

5/28/08 8:00  241  13.164  119.41  5.764 

5/28/08 8:10  234.3  12.767  116.273  5.736 

5/28/08 8:20  231.6  12.051  113.311  5.706 

5/28/08 8:30  231.7  12.059  110.923  5.699 

5/28/08 8:40  227.2  11.86  108.556  5.674 

5/28/08 8:50  226.8  11.31  105.926  5.645 

5/28/08 9:00  225.2  10.954  103.342  5.614 

5/28/08 9:10  223.1  10.874  101.538  5.601 

5/28/08 9:20  222.4  10.631  99.466  5.578 

5/28/08 9:30  215.8  10.676  97.745  5.57 

5/28/08 9:40  217  10.227  95.715  5.541 

5/28/08 9:50  214.9  10.115  93.821  5.521 

5/28/08 10:00  212.4  9.851  91.941  5.499 

5/28/08 10:10  208.8  9.551  89.927  5.469 

5/28/08 10:20  213.3  9.57  88.379  5.473 

5/28/08 10:30  212  9.308  86.533  5.453 

5/28/08 10:40  200.6  9.14  84.65  5.435 

5/28/08 10:50  204.1  8.834  82.839  5.417 

5/28/08 11:00  200.9  8.846  81.13  5.416 
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5/28/08 11:10  200.4  8.629  79.434  5.401 

5/28/08 11:20  198.3  8.322  77.607  5.394 

5/28/08 11:30  193.2  8.216  76.152  5.39 

5/28/08 11:40  189.4  8.259  74.829  5.391 

5/28/08 11:50  185.9  8.064  73.334  5.381 

5/28/08 12:00  187.3  7.963  71.889  5.383 

5/28/08 12:10  182.4  7.825  70.56  5.382 

5/28/08 12:20  183.3  7.758  69.425  5.38 

5/28/08 12:30  180.3  7.569  68.26  5.379 

5/28/08 12:40  175.8  7.519  67.174  5.378 

5/28/08 12:50  176.4  7.485  66.043  5.377 

5/28/08 13:00  174.9  7.392  64.976  5.376 

5/28/08 13:10  168.8  7.227  63.897  5.372 

5/28/08 13:20  174  7.357  63.079  5.38 

5/28/08 13:30  163.7  7.419  62.321  5.387 

5/28/08 13:40  160.8  7.153  61.437  5.369 

5/28/08 13:50  163  7.151  60.695  5.384 

5/28/08 14:00  164.7  7.268  60.19  5.391 

5/28/08 14:10  160.6  7.073  59.319  5.388 

5/28/08 14:20  160.8  7.172  58.802  5.405 

5/28/08 14:30  157.6  6.881  57.931  5.383 

5/28/08 14:40  161.7  7.119  57.602  5.41 

5/28/08 14:50  154  7.022  56.955  5.411 

5/28/08 15:00  157.2  7.029  56.451  5.413 

5/28/08 15:10  151.2  6.997  55.844  5.417 

5/28/08 15:20  154  6.774  55.269  5.417 

5/28/08 15:30  152.3  6.694  54.697  5.417 

5/28/08 15:40  152.1  6.705  54.252  5.423 

5/28/08 15:50  151  6.698  53.811  5.428 

5/28/08 16:00  152.8  6.802  53.494  5.45 

5/28/08 16:10  148.2  6.672  52.973  5.441 

5/28/08 16:20  142.4  6.603  52.561  5.452 

5/28/08 16:30  144.6  6.441  52.115  5.437 

5/28/08 16:40  143.7  6.302  51.52  5.436 

5/28/08 16:50  147.6  6.391  51.28  5.444 

5/28/08 17:00  143  6.382  50.919  5.455 

5/28/08 17:10  142.4  6.331  50.582  5.455 

5/28/08 17:20  143.4  6.219  50.255  5.449 

5/28/08 17:30  137.1  6.233  49.921  5.46 

5/28/08 17:40  140.2  6.252  49.646  5.463 

5/28/08 17:50  138  6.169  49.156  5.452 

5/28/08 18:00  139.3  6.122  48.92  5.459 
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5/28/08 18:10  140  6.095  48.625  5.462 

5/28/08 18:20  139  6.162  48.463  5.469 

5/28/08 18:30  138.9  6.028  47.899  5.448 

5/28/08 18:40  136.7  6.1  47.781  5.466 

5/28/08 18:50  139  6.054  47.455  5.471 

5/28/08 19:00  137.5  6  47.193  5.468 

5/28/08 19:10  133.2  5.917  46.69  5.452 

5/28/08 19:20  135  5.944  46.284  5.454 

5/28/08 19:30  137  5.763  45.707  5.431 

5/28/08 19:40  134.5  5.774  45.323  5.439 

5/28/08 19:50  132  5.798  44.93  5.437 

5/28/08 20:00  132.1  5.837  44.45  5.435 

5/28/08 20:10  129.3  5.758  43.888  5.409 

5/28/08 20:20  130.2  5.709  43.319  5.403 

5/28/08 20:30  128.4  5.691  42.808  5.401 

5/28/08 20:40  130.6  5.669  42.266  5.389 

5/28/08 20:50  128.8  5.543  41.765  5.376 

5/28/08 21:00  125.8  5.618  41.353  5.379 

5/28/08 21:10  127.2  5.452  40.628  5.354 

5/28/08 21:20  127.3  5.581  40.176  5.359 

5/28/08 21:30  124.2  5.546  39.749  5.362 

5/28/08 21:40  124.9  5.342  39.083  5.335 

5/28/08 21:50  123.4  5.359  38.533  5.333 

5/28/08 22:00  119.2  5.291  38.039  5.326 

5/28/08 22:10  120.8  5.256  37.568  5.332 

5/28/08 22:20  120.9  5.195  36.995  5.327 

5/28/08 22:30  118.7  5.167  36.56  5.324 

5/28/08 22:40  118  5.177  36.189  5.328 

5/28/08 22:50  116  5.05  35.688  5.325 

5/28/08 23:00  111.5  5.01  35.153  5.318 

5/28/08 23:10  114.3  4.96  34.609  5.312 

5/28/08 23:20  112.4  4.909  34.181  5.304 

5/28/08 23:30  109.9  4.846  33.631  5.298 

5/28/08 23:40  109.8  4.797  33.153  5.287 

5/28/08 23:50  110.8  4.805  32.813  5.303 

5/29/08 0:00  109.6  4.714  32.347  5.297 
 


