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Figure A-1: Daily Observed and Simulated Flows, North Branch Patapsco River 
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Figure A-2: Observed vs. Simulated Daily Flows, North Branch Patapsco River 
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Figure A-3: Cumulative Distribution of Observed and Simulated Flows, North 

Branch Patapsco River 
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Figure A-4: Observed vs. Simulated Monthly Flows, North Branch Patapsco River 

 



FINAL 
 

Appendix A 
Liberty Reservoir Modeling Framework 
Document Version: June 26, 2012  A-3 

0

100

200

300

400

500

600

1/1/2000 1/1/2001 1/1/2002 1/1/2003 1/1/2004 1/1/2005

A
ve

ra
g

e 
D

ai
ly

 F
lo

w
 (

cf
s)

OBS MODEL  
Figure A-5: Daily Observed and Simulated Flows, Beaver Run 
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Figure A-6: Observed vs. Simulated Daily Flows, Beaver Run 
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Figure A-7: Cumulative Distribution of Observed and Simulated Flows, Beaver Run 
 

y = 1.1444x - 0.7135
R² = 0.7842

0

10

20

30

40

50

60

0 10 20 30 40 50 60

M
o

n
th

ly
 S

im
u

la
te

d
 F

lo
w

 (
cf

s)

Monthly Observed Flow (cfs)

 
Figure A-8: Observed vs. Simulated Monthly Flows, Beaver Run 
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Figure A-9: Daily Observed and Simulated Flows, Morgan Run 
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Figure A-10: Observed vs. Simulated Daily Flows, Morgan Run 
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Figure A-11: Cumulative Distribution of Observed and Simulated Flows, Morgan 

Run 
 

y = 0.8909x + 4.7685
R² = 0.769

0

20

40

60

80

100

120

140

0 20 40 60 80 100 120 140 160

M
o

n
th

ly
 S

im
u

la
te

d
 F

lo
w

  
(c

fs
)

Monthly Observed Flow (cfs)

 
Figure A-12: Observed vs. Simulated Monthly Flows, Morgan Run 

 



FINAL 
 

Appendix A 
Liberty Reservoir Modeling Framework 
Document Version: June 26, 2012  A-7 

1

10

100

1,000

10,000

100,000

1,000,000

2000 2001 2002 2003 2004 2005

TS
S 
(t
o
n
s/
m
o
n
th
)

HSPF LOADEST

 
Figure A-13: Time Series of LOADEST and HSPF Annual Sediment Loads, North 

Branch Patapsco River 
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Figure A-14: Time Series of LOADEST and HSPF Annual Sediment Loads, Beaver 

Run 
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Figure A-15: Time Series of LOADEST and HSPF Annual Sediment Loads, 

Morgan Run 
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Figure A-16: Scatter Plot, ESTIMATOR and HSPF Annual Sediment Loads, North 

Branch Patapsco River 
 



FINAL 
 

Appendix A 
Liberty Reservoir Modeling Framework 
Document Version: June 26, 2012  A-9 

y = 121.82x0.3888

R² = 0.8137

100

1,000

10,000

100 1,000 10,000

H
S

P
F

 (t
o

n
sy

r)

LOADEST(tons/yr)

 
Figure A-17: Scatter Plot, ESTIMATOR and HSPF Annual Sediment Loads, 

Beaver Run 
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Figure A-18: Scatter Plot, ESTIMATOR and HSPF Annual Sediment Loads, 

Morgan Run 
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Figure A-19: Time Series of LOADEST and HSPF Monthly Sediment Loads, North 

Branch Patapsco River 
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Figure A-20: Time Series of LOADEST and HSPF Monthly Sediment Loads, 

Beaver Run 
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Figure A-21 Time Series of LOADEST and HSPF Monthly Sediment Loads, 

Morgan Run 
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Figure A-22: Scatter Plot, ESTIMATOR and HSPF Monthly Sediment Loads, 

North Branch Patapsco River 
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Figure A-23: Scatter Plot, ESTIMATOR and HSPF Monthly Sediment Loads, 

Beaver Run 
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Figure A-24: Scatter Plot, ESTIMATOR and HSPF Monthly Sediment Loads, 

Morgan Run 
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Figure A-25: Time Series of LOADEST and HSPF Annual Total Phosphorus Loads, 

North Branch Patapsco River 
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Figure A-26: Time Series of LOADEST and HSPF Annual Total Phosphorus Loads, 

Beaver Run 
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Figure A-27: Time Series of LOADEST and HSPF Annual Total Phosphorus Loads, 

Morgan Run 
 

y = 296.01x0.3823

R² = 0.9256

1,000

10,000

100,000

1,000,000

1,000 10,000 100,000 1,000,000

H
S

P
F

 (l
b

s/
yr

)

LOADEST(lbs/yr)

 
Figure A-28: Scatter Plot, ESTIMATOR and HSPF Annual Total Phosphorus 

Loads, North Branch Patapsco River 
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Figure A-29: Scatter Plot, ESTIMATOR and HSPF Annual Total Phosphorus 

Loads, Beaver Run 
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Figure A-30: Scatter Plot, ESTIMATOR and HSPF Annual Total Phosphorus 

Loads, Morgan Run 
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Figure A-31: Time Series of LOADEST and HSPF Monthly Total Phosphorus 

Loads, North Branch Patapsco River 
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Figure A-32: Time Series of LOADEST and HSPF Monthly Total Phosphorus 

Loads, Beaver Run 
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Figure A-33: Time Series of LOADEST and HSPF Monthly Total Phosphorus 

Loads, Morgan Run 
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Figure A-34: Scatter Plot, ESTIMATOR and HSPF Monthly Total Phosphorus 

Loads, North Branch Patapsco River 
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Figure A-35: Scatter Plot, ESTIMATOR and HSPF Monthly Total Phosphorus 

Loads, Beaver Run 
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Figure A-36: Scatter Plot, ESTIMATOR and HSPF Monthly Total Phosphorus 

Loads, Morgan Run 
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Figure A-37: Time Series of LOADEST and HSPF Annual Ammonia Loads, North 

Branch Patapsco River 
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Figure A-38: Time Series of LOADEST and HSPF Annual Ammonia Loads, Beaver 

Run 
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Figure A-39: Time Series of LOADEST and HSPF Annual Ammonia Loads, 

Morgan Run 
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Figure A-40: Scatter Plot, ESTIMATOR and HSPF Annual Ammonia Loads, North 

Branch Patapsco River 
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Figure A-41: Scatter Plot, ESTIMATOR and HSPF Annual Ammonia Loads, 

Beaver Run 
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Figure A-42: Scatter Plot, ESTIMATOR and HSPF Annual Ammonia Loads, 

Morgan Run 
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Figure A-43: Time Series of LOADEST and HSPF Monthly Ammonia Loads, North 

Branch Patapsco River 
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Figure A-44: Time Series of LOADEST and HSPF Monthly Ammonia Loads, 

Beaver Run 
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Figure A-45: Time Series of LOADEST and HSPF Monthly Ammonia Loads, 

Morgan Run 
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Figure A-46: Scatter Plot, ESTIMATOR and HSPF Monthly Ammonia Loads, 

North Branch Patapsco River 
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Figure A-47: Scatter Plot, ESTIMATOR and HSPF Monthly Ammonia Loads, 

Beaver Run 
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Figure A-48: Scatter Plot, ESTIMATOR and HSPF Monthly Ammonia Loads, 

Morgan Run 
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Figure A-49: Time Series of LOADEST and HSPF Annual Nitrate Loads, North 

Branch Patapsco River 
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Figure A-50: Time Series of LOADEST and HSPF Annual Nitrate Loads, Beaver 

Run 
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Figure A-51: Time Series of LOADEST and HSPF Annual Nitrate Loads, Morgan 

Run 
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Figure A-52: Scatter Plot, ESTIMATOR and HSPF Annual Nitrate Loads, North 

Branch Patapsco River 
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Figure A-53: Scatter Plot, ESTIMATOR and HSPF Annual Nitrate Loads, Beaver 

Run 
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Figure A-54: Scatter Plot, ESTIMATOR and HSPF Annual Nitrate Loads, Morgan 

Run 
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Figure A-55: Time Series of LOADEST and HSPF Monthly Nitrate Loads, North 

Branch Patapsco River 
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Figure A-56: Time Series of LOADEST and HSPF Monthly Nitrate Loads, Beaver 

Run 
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Figure A-57: Time Series of LOADEST and HSPF Monthly Nitrate Loads, Morgan 

Run 
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Figure A-58: Scatter Plot, ESTIMATOR and HSPF Monthly Nitrate Loads, North 

Branch Patapsco River 
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Figure A-59: Scatter Plot, ESTIMATOR and HSPF Monthly Nitrate Loads, Beaver 

Run 
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Figure A-60: Scatter Plot, ESTIMATOR and HSPF Monthly Nitrate Loads, 

Morgan Run 
 


