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4,058 cfs 
July 3rd



Question 5
• Analysis of the necessary ESPA levels, storage volumes, and discharge required to 

maintain minimum flows at the Murphy Gage
• Swan Falls Forecast Tool groundwater level change will result in a potential future drop 

below the minimum flows at the Murphy Gage



Mistyped value: 2013

Database error: 2021

Well Deepened in 2017



• Recalibrate from 2002 -2021 with 
updated “Head – Well Selection” Tab

• ESPAM 2.2 observed data vs Forecast Tool 
forecasted data

• Recalculated residuals for each year









Swan Falls Forecast Tool (SFFT) Inputs

Northside 
Returns

Southside 
Returns
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Swan Falls Forecast Tool (SFFT) Inputs

Northside 
Returns

Southside 
Returns

5th Percentile
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2011 Spring Hindcast - Percentiles

3,984 cfs minimum



Spring 
Water Level 

Change

Minimum 
Forecasted 

Flow

2002 6.4 4110
2003 4.6 4076
2004 2.7 4041
2005 -0.4 3974
2006 1.2 4026
2007 2.0 4053
2008 0.0 4058
2009 -1.3 4017
2010 -2.3 3970
2011 -1.2 3984
2012 -0.3 4003
2013 -1.0 4063
2014 -5.5 3978
2015 -4.3 3981
2016 -4.6 3976
2017 -3.0 4023
2018 0.4 4100
2019 0.6 4099
2020 3.6 4113
2021 2.5 4092
2022 0.4 4053

Spring Hindcast – Percentiles
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Swan Falls Forecast Tool (SFFT) Inputs

Northside 
Returns

Southside 
Returns

2015        2022

Selected average minimum flow 
from Jun 15th through July 15th
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Spring 
Water Level 

Change

Minimum 
Forecasted 

Flow

2002 6.4 4113
2003 4.6 4078
2004 2.7 4045
2005 -0.4 3977
2006 1.2 4028
2007 2.0 4055
2008 0.0 4061
2009 -1.3 4019
2010 -2.3 3972
2011 -1.2 3985
2012 -0.3 4005
2013 -1.0 4066
2014 -5.5 3982
2015 -4.3 3986
2016 -4.6 3981
2017 -3.0 4026
2018 0.4 4103
2019 0.6 4102
2020 3.6 4116
2021 2.5 4096
2022 0.4 4057

Spring Hindcast – Minimum Years
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75th Percentile 
(2006-2022)

No 
recharge
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Swan Falls Forecast Tool (SFFT) Inputs

Northside 
Returns

Southside 
Returns

Minimum of Record
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Spring 
Water Level 

Change

Minimum 
Forecasted 

Flow

2002 6.4 4026
2003 4.6 3991
2004 2.7 3959
2005 -0.4 3891
2006 1.2 3940
2007 2.0 3967
2008 0.0 3975
2009 -1.3 3931
2010 -2.3 3885
2011 -1.2 3896
2012 -0.3 3917
2013 -1.0 3981
2014 -5.5 3898
2015 -4.3 3902
2016 -4.6 3897
2017 -3.0 3941
2018 0.4 4015
2019 0.6 4014
2020 3.6 4029
2021 2.5 4009
2022 0.4 3972

Spring Hindcast – Minimum/75th Percentile
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Spring 
Water Level 

Change –
Weighted by 

Response 
Function

Minimum 
Forecasted 

Flow

2002 1.24 4026
2003 0.83 3991
2004 0.56 3959
2005 -0.27 3891
2006 0.44 3940
2007 0.70 3967
2008 0.00 3975
2009 0.10 3931
2010 -0.09 3885
2011 0.00 3896
2012 -0.09 3917
2013 0.32 3981
2014 -0.63 3898
2015 -0.31 3902
2016 -0.18 3897
2017 0.38 3941
2018 0.67 4015
2019 0.49 4014
2020 1.27 4029
2021 0.76 4009
2022 0.38 3972

Hindcast – Minimum/75th Percentile
Response Function Weighted (Jun – July)
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