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• Long‐term lake turbidity pattern

• Seasonality in turbidity

• What’s the limiting factor(s)? 

• Implications for lake modeling & 
lake restoration



6,300 acres
8’ average depth
50,000 ac‐ft



Beneficial Use Status Cause

Public and Private Water 
Supply

Not Supporting Chlorophyll‐a

Warm Water Aquatic
Community (Fish & Wildlife 
Propagation)

Not Supporting Dissolved Oxygen
Turbidity
pH

Aesthetics Not Supporting Total Phosphorus

Primary Body Contact 
Recreation

Not Supporting Enterococcus

Fish Consumption Not Assessed Mercury

Agriculture Supporting

Lake Wister Beneficial Uses

(ODEQ 2010)
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Two components:
• organic
• mineral





• Watershed soils, alluvial sediments, high clay
• 34,000 T chicken litter produced in LeFlore Cty (2011)
• 24,000 T applied (highest county total in the state)
• Less than half the amount applied in 2001
• =12.2 million pounds of phosphorus applied since 2001
• 5.5 million kilograms; 500,000 kg per year average
• 190,000 kg/yr estimated phosphorus load (1996)







• Daily turbidity 
measurements at 
the PVIA plant,
1991 ‐ 2011





208 NTU
August 11, 1998

128 NTU, Sept. 2003

49 NTU, June 2006





…suspended solids control…should 
not proceed until nutrient controls are 
also implemented (OWRB 2003: 28)

Given high inorganic turbidity, there is a 
presumed light limitation on algae growth 
in Lake Wister.





1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Jan 44 47 37 14 26.1 25.6 40.8 27 20.7 20 34 39.4 74 34.1 73 34.5 26.2 26.9 25.7 10.2
Feb 36 51.8 48 22 43 47 24 31 17 34.7 44 34.9 48.6 26.8 66 29 26 23.8 23.3 10.9
Mar 52.2 47 38 41 39 38 25.8 49 29 18 39 30.1 40.7 41 63 32.3 27.3 22.6 21.6 12
Apr 67.1 48 56 43 54 60 48.5 30 50.4 25 30 28 44.1 58.1 54.5 46 66.9 20.6 23.3 16.8 20.8
May 39 44 37.7 26 35.9 52 47 31 60 24 22 25 81.3 54 101.1 43 53 16.5 23.8 18.9 20.5
Jun 47 23 10.6 12.8 20.1 39.9 34 74.5 15.5 31 24 41 101.2 138.5 111 49 53 26.6 12.6 13.4 14.7
Jul 40 26.9 20.4 20.7 17.2 34 45 144.8 9.1 22 21 56 107.4 80.9 113.1 48 45.3 21.6 17 18.4 14.9
Aug 33.8 35 18.5 18 16 25.2 49.9 168 16 9.2 22 50 114.6 50.1 92.6 33 16.3 19.5 18.7 19.5 14.8
Sep 37 30 19.5 12.9 25.4 34 60.2 139 25.6 16 34.9 53 127.6 40.3 87 39 24.1 15.6 21.5 23.3 23.2
Oct 25 29 19.6 7.6 20.7 23 52 60 12 12 30 50 99.6 26.1 78.7 30 26.6 19 17.5 19.5 21
Nov 29 32 21 15 21 31 28 25 11.2 17.9 24 47 88.6 28.5 77.9 36 23.8 23.2 16 14.9 33.9
Dec 47.5 44 37 13.5 19.8 24 27 25 22 22 33 46 90.8 33.4 76.4 45 21 25.5 19.6 14.7 41.4



1997 1998 1999 2000 2001 2002 2003
25.6 40.8 27 20.7 20 34 39.4
47 24 31 17 34.7 44 34.9
38 25.8 49 29 18 39 30.1

48.5 30 50.4 25 30 28 44.1
47 31 60 24 22 25 81.3
34 74.5 15.5 31 24 41 101.2
45 144.8 9.1 22 21 56 107.4

49.9 168 16 9.2 22 50 114.6
60.2 139 25.6 16 34.9 53 127.6
52 60 12 12 30 50 99.6
28 25 11.2 17.9 24 47 88.6
27 25 22 22 33 46 90.8



2005 2006 2007 2008 2009 2010 2011
34.1 73 34.5 26.2 26.9 25.7 10.2
26.8 66 29 26 23.8 23.3 10.9
41 63 32.3 27.3 22.6 21.6 12

54.5 46 66.9 20.6 23.3 16.8 20.8
101.1 43 53 16.5 23.8 18.9 20.5
111 49 53 26.6 12.6 13.4 14.7

113.1 48 45.3 21.6 17 18.4 14.9
92.6 33 16.3 19.5 18.7 19.5 14.8
87 39 24.1 15.6 21.5 23.3 23.2

78.7 30 26.6 19 17.5 19.5 21
77.9 36 23.8 23.2 16 14.9 33.9
76.4 45 21 25.5 19.6 14.7 41.4



Lake Wister Monitoring

3

2

1

4
5













Shallow lakes theory

Shallow lakes‐‐
• 3 m deep or less, 
• & therefore can be largely colonized by 

submerged macrophytes; 
• water column frequently mixed (polymictic)

Often show a set of alternate stable states (or 
regimes):

• Either clear and well‐vegetated, or
• Turbid, with little or no vegetation





• Floating wetland breakwaters 
• Breakwaters, annual vegetation establish behind them
• Nutrient load reductions—watershed & internal 

• Continue monthly monitoring
• New lake model in 2 to 3 years
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