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Drawdown Study GoalsDrawdown Study Goals

From Study Plan (EESC 2005)

• Determine drawdown zone area and impacts
• Determine lake level-wetlands connectivity
• Determine drawdown impacts on wetlands
• Investigate project effects on shoreline erosion
•Assess direct and indirect effects on fish & wildlife 



Drawdown Study ComponentsDrawdown Study Components

From Study Plan (EESC 2005)

• Drawdown zone analysis
• Wetland vegetation mapping and analysis
• Lake level-wetland connectivity analysis
• Shoreline erosion analysis



Drawdown Zone AnalysisDrawdown Zone Analysis





Vegetation Mapping & AnalysisVegetation Mapping & Analysis

�� Map vegetation polygons from Map vegetation polygons from orthophotosorthophotos and and 
NWI mapsNWI maps

�� Field verify approximate wetland boundariesField verify approximate wetland boundaries

�� Assess wetland condition and functionAssess wetland condition and function
�� Soil Texture and soil profileSoil Texture and soil profile

�� HydrogeomorphicHydrogeomorphic (HGM) classification (Brinson (HGM) classification (Brinson 
1993)1993)

�� Wetland function and value based on SAM (CSS Wetland function and value based on SAM (CSS 
2000)2000)

�� Source of hydrologic supportSource of hydrologic support

�� Classification of the dominant wetland habitat Classification of the dominant wetland habitat type(stype(s) ) 
(>30% cover) ((>30% cover) (CowardinCowardin et al. 1979) et al. 1979) 



Wetland Wetland –– Lake Level Lake Level 
ConnectivityConnectivity
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Piezometer InstallationPiezometer Installation

1 Water level was not available (n.a.) as P-3 was dry at the time 
of construction. The piezometer well later filled with water as 
groundwater level rose with fall precipitation
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Lake Level and InflowLake Level and Inflow



Water Levels Water Levels -- Lake and WetlandLake and Wetland
Preliminary ResultsPreliminary Results

Figure 3.2 – Packwood Lake level (Lake) and wetland (piezometer, P) water levels1 during 
the 2005-2006 drawdown period. Box-whisker diagrams illustrate minimum and maximum 
(dotted line), the 1st and 3rd quartile (box), median (line through box), and outlier (red plus 
symbol) values for each data distribution.
1Wetland water levels are reliable for comparative analysis purposes as they were surveyed from known lake 
level and benchmark referenced; They do not represent true elevation.



Results Results –– Piezometer 1Piezometer 1
Preliminary ResultsPreliminary Results



Results Results -- Piezometer 2Piezometer 2
Preliminary ResultsPreliminary Results



Results Results -- Piezometer 3Piezometer 3
Preliminary ResultsPreliminary Results



Results Results -- Piezometer 4 Piezometer 4 
Preliminary ResultsPreliminary Results



Results Results -- Piezometer 5 Piezometer 5 
Preliminary ResultsPreliminary Results



Results Results -- Piezometer 5 Piezometer 5 
Preliminary ResultsPreliminary Results

Regression Analysis 
Preliminary Results

r2 =  0.44

• weak relationship

• autocorrelation

• 56% other factor

slope = 0.08

• for every 10 ft 
change in lake, less 
than 1 ft change P-5



Results Results -- Piezometer 6 Piezometer 6 
Preliminary ResultsPreliminary Results



Discussion and RecommendationsDiscussion and Recommendations

•• Upslope hydrology (runoff) appears to be dominant Upslope hydrology (runoff) appears to be dominant 
determinant of ground saturation in wetlandsdeterminant of ground saturation in wetlands

•• Confirm hypothesis with monitoring through October Confirm hypothesis with monitoring through October 
20062006

•• Expect gradually lowering water level in summerExpect gradually lowering water level in summer
•• Minimal response to Sept/Oct drawdownMinimal response to Sept/Oct drawdown

•• PP--4 association with lake level may be erroneous, 4 association with lake level may be erroneous, 
supplement Psupplement P--4 with 24 with 2ndnd shallow piezometershallow piezometer

•• PP--5 hydrology independent from lake level, discontinue 5 hydrology independent from lake level, discontinue 
monitoringmonitoring

•• StepStep--wise regression analyses: wetland water level vs. wise regression analyses: wetland water level vs. 
lake level, inflow, precipitationlake level, inflow, precipitation

•• Functional assessment of wetlandsFunctional assessment of wetlands


