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Statistical Testing 

 Ho: there is no difference between the average concentrations of 
each reservoir intake

 Significantly Different: rejection of the null hypothesis “proving”  
the difference is not due to chance alone. P

 Probability associated with “proving” Used 0.05 or 0.01 P levels.
 Period of record 2007 to 2018, 12 years of data
 Averages tested with ANOVA and Duncan’s Multiple Range P <0.05
 Trends tested with a linear regression P<0.01
 Parametric vs nonparametric statistics



Parameters for Each Analysis

Longitudinal 
Difference

Seasonality 
Dam

Seasonality 
Intake Time Trends

Interspecific 
Dam 

Interspecific 
Intake

Secchi X X X X
SPC X X X X X X
Alkalinity X X X X
TSS X X
NOX X X X X X X
TKN X X X X
TN X X X X
TP X X X X
TN:TP X X X X
Chloride X X X X X X
Chla X X X X X X
TDS X X X X X X
E coli X X
pH X X X X
TOC X X X X
DOC X X
Total Fe X X
Total Mn X X
Phyto X X



Ho: No longitudinal difference in 13 parameters
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Ho: No longitudinal difference in 13 parameters

 13 parameters * 7 reservoir = 91 ANOVA tests
 39 of 91 (43%) showed significant longitudinal differences in 

concentration
 If BP excluded, 38 of 78 (49%)
 Most common parameters with sig longitudinal differences: Secchi

increase, TSS and TP decrease, TN:TP Increase
 Parameters with the least longitudinal differences: Alkalinity never, 

TKN once (CC), NOX once (AR), TOC once (RC).



Ho: No seasonality at dam surface sites for 12 
parameters
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Ho: No seasonality at dam surface sites for 12 
parameters

 12 parmeters * 7 reservoirs = 84 ANOVA tests
 30 of these (36%) had significant seasonal differences
 Spc, NOX, and Chla were most frequently different ( 5 of 7)
 Spc and NOX greatest in winter, Chla greatest in summer and fall
 Secchi and TDS seasonally sig different more often than not (4 of 7)
 AR and RC had the most seasonally sign parameters
 TKN, TP, Chloride and TN:TP ratio did not have any seasonally sign 

differences



Ho: No seasonality of 12 parameters at 7 reservoir 
Intake sites

 12 parameters * 7 reservoirs = 84 ANOVA tests
 51% showed sign seasonal differences
 Iron was seasonally different in 7 reservoirs, All Q represented
 Chla was seasonally different in 6 of 7 reservoirs, summer and fall Q
 SPC, pH, Alkal, NOX , MN and TDS seasonally sig more often than 

not (4 of 7)
 NOX highest in winter months
 TOC and Chloride never showed seasonal differences
 DOC and Phytoplankton were only sig seasonally in one reservoir



Ho: There is no linear trend in water quality 
parameters over the 12 year period

y = -1E-05x + 0.5594
R² = 0.2407
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Ho: There is no linear trend in water quality 
parameters over the 12 year period

y = -0.0006x + 113.42
R² = 0.0034
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Ho: There is no linear trend in water quality 
parameters over the 12 year period

 13 parameters at 32 sites (from 7 reservoirs) = 416 regressions
 71  (17%) of the regressions had slopes sign different from zero 

(p<0.01)
 TP most commonly Sig with 18 of 32 showing negative slopes
 Chla was second most common sig trend with 12 of 32 showing 

negative slopes
 Spc and Chloride had 8 of 32 showing sig neg slopes
 TN:TP ratio had 8 of 32 showing sign positive slopes



Ho: No difference in surface reservoir dam sites for 
12 parameters
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Ho: No difference in surface reservoir dam sites for 
12 parameters
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Ho: No difference in surface reservoir dam sites for 
12 parameters

 12 ANOVA tests
 11 out of 12 parameters were sig different across the 7 reservoirs.  
 Only E coli was not sign different
 In general the most eutrophic reservoirs are LW and AR



Ho: No difference in 7 reservoir intake sites for 12 
parameters
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Ho: No difference in 7 reservoir intake sites for 12 
parameters
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Ho: No difference in 7 reservoir intake sites for 12 
parameters

 12 ANOVA tests
 All 12 parameters were sign different
 LW (5) and CC (4) had the most sig high values (inverse for 

Alkalinity)
 LW and CC rank as the lowest supply water quality
 EM and BB rank the best water supply quality



Conclusions

 About half of the parameters tested showed longitudinal and 
seasonal differences

 Only 17% of the parameters trended over a 12 year period within a 
reservoir

 96% of the parameters showed sig differences between reservoirs.



Few more Conclusions

 Room to reduce sampling of parameters that do not differ 
longitudinally and/or seasonally.

 Addition of a site at BP will help understand the reservoir
 General longitudinal and/or season patterns are great for reviewing 

a reservoir model.
 Lack of longitudinal variability of Alkalinity and TOC increases our 

dataset!
 SPC and TDS vary seasonally, they are not as conservative as 

chloride.



Additional Analyses

 Comparison of major tributaries to see if there are significant water 
quality differences and determine if there are relationships between 
flow and concentration.

 Expand POR, 25- 30 years
 Include testing water quality at difference depths, i.e. surface and 

bottom when stratified.
 Compare bottom water when stratified between reservoirs
 Refined data sets to equalize sample sizes of lab and field data, 

monthly vs quarterly sampling
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