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JA5−7480−0001: SIMULATED VS. OBSERVED
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JA5−7480−0001: SIM VS. OBS CONCENTRATION
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JA5−7480−0001: SIM VS. OBS CONCENTRATION
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JL1−6770−6850: SIMULATED VS. OBSERVED
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b  = 0.37729
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JL1−6770−6850: SIM VS. OBS CONCENTRATION
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m = 0.71171
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m = 0.89203
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m = 1.0727
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JL1−6940−7200: SIM VS. OBS CONCENTRATION
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m = 0.25637
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h = 0
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JL1−6940−7200: SIM VS. OBS CONCENTRATION
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JL1−6940−7200: ERROR VS. SHEAR STRESS
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JL1−6940−7200: SIMULATED VS. OBSERVED

m = 0.88381
b  = 0.17674
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JL1−6940−7200: EMPIRICAL CUMULATIVE DISTRIBUTION
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JL1−6940−7200: SIM VS. OBS CONCENTRATION
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JL1−6940−7200: ERROR VS. SHEAR STRESS
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JL1−7080−7190: SIMULATED VS. OBSERVED

m = 0.91757
b  = 0.032696
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JL1−7080−7190: EMPIRICAL CUMULATIVE DISTRIBUTION
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JL1−7080−7190: SIM VS. OBS CONCENTRATION
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JL1−7080−7190: SIMULATED VS. OBSERVED

m = 0.87976
b  = 0.17562
r2 = 0.7635
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JL1−7080−7190: SIMULATED VS. OBSERVED
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JL1−7080−7190: SIM VS. OBS CONCENTRATION
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JL1−7080−7190: SIM VS. OBS LOADS
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JL4−6520−6710: SIM VS. OBS CONCENTRATION
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JL6−6890−6990: SIM VS. OBS CONCENTRATION
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JL6−6890−6990: SIMULATED VS. OBSERVED
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JL6−6890−6990: SIM VS. OBS CONCENTRATION
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JL6−6890−6990: CONCENTRATION CDF
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JL6−6890−6990: SIM VS. OBS LOADS
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JL6−6890−6990: ERROR VS. SHEAR STRESS
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h = 0
p = 0.61
k = 0.071
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JL6−6890−6990: SIMULATED VS. OBSERVED

m = 1.0053
b  = −0.0049835
r2 = 0.80554
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JL6−6890−6990: EMPIRICAL CUMULATIVE DISTRIBUTION
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JL6−6890−6990: SIM VS. OBS CONCENTRATION
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JL6−6890−6990: CONCENTRATION CDF
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JL6−6890−6990: SIM VS. OBS LOADS
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JL6−6890−6990: ERROR VS. SHEAR STRESS
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JL6−7160−7440: SIMULATED VS. OBSERVED

m = 0.75224
b  = 0.24509
r2 = 0.77467
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JL6−7160−7440: EMPIRICAL CUMULATIVE DISTRIBUTION
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JL6−7160−7440: SIM VS. OBS CONCENTRATION
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JL6−7160−7440: ERROR VS. SHEAR STRESS
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JL6−7160−7440: SIMULATED VS. OBSERVED

m = 0.99844
b  = 0.0062682
r2 = 0.85312

102 103 104 105 106
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL DISHARGE, IN CFS

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: EMPIRICAL CUMULATIVE DISTRIBUTION
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JL6−7160−7440: SIMULATED VS. OBSERVED

m = 0.044777
b  = −1.7927
r2 = 0.0013253
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JL6−7160−7440: SIM VS. OBS CONCENTRATION
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JL6−7160−7440: ERROR VS. SHEAR STRESS
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JL6−7160−7440: SIMULATED VS. OBSERVED

m = 0.37418
b  = −0.73993
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JL6−7160−7440: SIM VS. OBS CONCENTRATION

2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2
−1.4

−1.2

−1

−0.8

−0.6

−0.4

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 N
IT

R
A

T
E

, I
N

 M
G

/L

JL6−7160−7440: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.66,
−3.1,
0.56,

0.45
−2.5
0.46

Simulated
Observed

−1.6 −1.4 −1.2 −1 −0.8 −0.6 −0.4 −0.2
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 NITRATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: CONCENTRATION CDF

 

 

h = 1
p = 0.00052
k = 0.19

Simulated
Observed

−1.6 −1.4 −1.2 −1 −0.8 −0.6 −0.4 −0.2
0

10

20

30

40

50

60

LOG10 NITRATE, IN MG/L

C
O

U
N

T

JL6−7160−7440: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



2  2.5 3  3.5 4  

2

2.5

3

3.5

4
m = 0.86
b  = 0.33
r2 = 0.83

OBSERVED LOG10 NITRATE, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 N

IT
R

A
T

E
, I

N
 T

O
N

/D
A

Y

JL6−7160−7440: SIM VS. OBS LOADS

0.1 0.2 0.3 0.4 0.5 0.6

−0.3

−0.2

−0.1

0

0.1

0.2

0.3

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

JL6−7160−7440: ERROR VS. SHEAR STRESS

1.5 2 2.5 3 3.5 4 4.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 NITRATE, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: LOAD CDF

 

 

h = 0
p = 0.17
k = 0.11

Simulated
Observed

1.5 2 2.5 3 3.5 4 4.5
0

5

10

15

20

25

30

35

LOG10 NITRATE, IN TON/DAY

C
O

U
N

T

JL6−7160−7440: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−2

10−1

100

P
H

O
S

P
H

A
T

E
, I

N
 M

G
/L

JAMES RIVER AT HOLCOMB ROCK, VA: PO4X TIME−SERIES

 

 
Simulated
Observed

−2.5 −2  −1.5 −1  −0.5 0   
−2.5

−2

−1.5

−1

−0.5

0

LOG10 OBSERVED PO4X

LO
G

10
 S

IM
U

LA
T

E
D

 P
O

4X

JL6−7160−7440: SIMULATED VS. OBSERVED

m = 0.72213
b  = −0.24198
r2 = 0.6338

10−3 10−2 10−1 100 101
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

PHOSPHATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 0
p = 0.33282
k = 0.11538

Simulated
Observed



−2  −1.5 −1  −0.5 0   

−2

−1.8

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4

−0.2

0
m = 0.79
b  = −0.17
r2 = 0.75

OBSERVED LOG10 PHOSPHATE, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 P

H
O

S
P

H
A

T
E

, I
N

 M
G

/L

JL6−7160−7440: SIM VS. OBS CONCENTRATION

2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2

−2

−1.8

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4

−0.2

0

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 P
H

O
S

P
H

A
T

E
, I

N
 M

G
/L

JL6−7160−7440: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

−0.66,
1.3,
0.27,

−0.65
1.2
0.36

Simulated
Observed

−2.5 −2 −1.5 −1 −0.5 0 0.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 PHOSPHATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: CONCENTRATION CDF

 

 

h = 0
p = 0.33
k = 0.12

Simulated
Observed

−2.5 −2 −1.5 −1 −0.5 0 0.5
0

5

10

15

20

25

30

35

LOG10 PHOSPHATE, IN MG/L

C
O

U
N

T

JL6−7160−7440: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



1.5 2  2.5 3  3.5

1.5

2

2.5

3

3.5 m = 0.71
b  = 0.85
r2 = 0.66

OBSERVED LOG10 PHOSPHATE, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 P

H
O

S
P

H
A

T
E

, I
N

 T
O

N
/D

A
Y JL6−7160−7440: SIM VS. OBS LOADS

0.1 0.2 0.3 0.4 0.5 0.6
−0.6

−0.4

−0.2

0

0.2

0.4

0.6

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

JL6−7160−7440: ERROR VS. SHEAR STRESS

1 1.5 2 2.5 3 3.5 4
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 PHOSPHATE, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: LOAD CDF

 

 

h = 0
p = 0.42
k = 0.11

Simulated
Observed

1 1.5 2 2.5 3 3.5 4
0

5

10

15

20

25

30

35

40

LOG10 PHOSPHATE, IN TON/DAY

C
O

U
N

T

JL6−7160−7440: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

100

T
O

T
A

L 
N

, I
N

 M
G

/L

JAMES RIVER AT HOLCOMB ROCK, VA: TOTN TIME−SERIES

 

 
Simulated
Observed

−0.6−0.5−0.4−0.3−0.2−0.1 0   0.1 0.2 0.3 

−0.6

−0.5

−0.4

−0.3

−0.2

−0.1

0

0.1

0.2

0.3

LOG10 OBSERVED TOTN

LO
G

10
 S

IM
U

LA
T

E
D

 T
O

T
N

JL6−7160−7440: SIMULATED VS. OBSERVED

m = 0.32844
b  = −0.24619
r2 = 0.09965

10−0.6 10−0.4 10−0.2 100
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL N, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 5.4113e−07
k = 0.23846

Simulated
Observed



−0.6 −0.4 −0.2 0   

−0.6

−0.5

−0.4

−0.3

−0.2

−0.1

0

0.1
m = 0.44
b  = −0.21
r2 = 0.25

OBSERVED LOG10 TOTAL N, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

N
, I

N
 M

G
/L

JL6−7160−7440: SIM VS. OBS CONCENTRATION

2.5 3 3.5 4 4.5

−0.6

−0.5

−0.4

−0.3

−0.2

−0.1

0

0.1

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 T
O

T
A

L 
N

, I
N

 M
G

/L

JL6−7160−7440: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.12,
−0.71,
0.13,

0.11
−0.71
0.15

Simulated
Observed

−0.7 −0.6 −0.5 −0.4 −0.3 −0.2 −0.1 0 0.1 0.2
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL N, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: CONCENTRATION CDF

 

 

h = 1
p = 2.3e−06
k = 0.23

Simulated
Observed

−0.7 −0.6 −0.5 −0.4 −0.3 −0.2 −0.1 0 0.1 0.2
0

10

20

30

40

50

60

70

80

LOG10 TOTAL N, IN MG/L

C
O

U
N

T

JL6−7160−7440: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



2.5 3  3.5 4  4.5
2.5

3

3.5

4

4.5

m = 0.97
b  = 0.087
r2 = 0.84

OBSERVED LOG10 TOTAL N, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

N
, I

N
 T

O
N

/D
A

Y

JL6−7160−7440: SIM VS. OBS LOADS

0.1 0.2 0.3 0.4 0.5 0.6

−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

JL6−7160−7440: ERROR VS. SHEAR STRESS

2 2.5 3 3.5 4 4.5 5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL N, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: LOAD CDF

 

 

h = 0
p = 0.21
k = 0.092

Simulated
Observed

2 2.5 3 3.5 4 4.5 5
0

10

20

30

40

50

60

LOG10 TOTAL N, IN TON/DAY

C
O

U
N

T

JL6−7160−7440: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−2

10−1

100

T
O

T
A

L 
P

, I
N

 M
G

/L

JAMES RIVER AT HOLCOMB ROCK, VA: TOTP TIME−SERIES

 

 
Simulated
Observed

−2.5 −2  −1.5 −1  −0.5 0   

−2.5

−2

−1.5

−1

−0.5

0

LOG10 OBSERVED TOTP

LO
G

10
 S

IM
U

LA
T

E
D

 T
O

T
P

JL6−7160−7440: SIMULATED VS. OBSERVED

m = 0.70092
b  = −0.19585
r2 = 0.59414

10−3 10−2 10−1 100 101
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL P, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 8.4929e−09
k = 0.26923

Simulated
Observed



−2.5 −2  −1.5 −1  −0.5 0   

−2.5

−2

−1.5

−1

−0.5

0
m = 0.77
b  = −0.14
r2 = 0.7

OBSERVED LOG10 TOTAL P, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

P
, I

N
 M

G
/L

JL6−7160−7440: SIM VS. OBS CONCENTRATION

2.5 3 3.5 4 4.5

−2.5

−2

−1.5

−1

−0.5

0

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 T
O

T
A

L 
P

, I
N

 M
G

/L

JL6−7160−7440: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

−0.27,
−0.0093,
0.074,

−0.36
0.37
0.18

Simulated
Observed

−3 −2.5 −2 −1.5 −1 −0.5 0 0.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL P, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: CONCENTRATION CDF

 

 

h = 1
p = 2.1e−05
k = 0.21

Simulated
Observed

−3 −2.5 −2 −1.5 −1 −0.5 0 0.5
0

20

40

60

80

100

120

LOG10 TOTAL P, IN MG/L

C
O

U
N

T

JL6−7160−7440: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



2  2.5 3  3.5 4  

2

2.5

3

3.5

4
m = 0.78
b  = 0.71
r2 = 0.76

OBSERVED LOG10 TOTAL P, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

P
, I

N
 T

O
N

/D
A

Y

JL6−7160−7440: SIM VS. OBS LOADS

0.1 0.2 0.3 0.4 0.5 0.6

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

JL6−7160−7440: ERROR VS. SHEAR STRESS

1.5 2 2.5 3 3.5 4 4.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL P, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: LOAD CDF

 

 

h = 1
p = 0.0068
k = 0.15

Simulated
Observed

1.5 2 2.5 3 3.5 4 4.5
0

10

20

30

40

50

60

70

LOG10 TOTAL P, IN TON/DAY

C
O

U
N

T

JL6−7160−7440: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

100

101

102

103

T
O

T
.S

U
S

P
.S

E
D

IM
E

N
T

, I
N

 M
G

/L

JAMES RIVER AT HOLCOMB ROCK, VA: TSSX TIME−SERIES

 

 
Simulated
Observed

−0.5 0   0.5 1   1.5 2   2.5 3   

−0.5

0

0.5

1

1.5

2

2.5

3

LOG10 OBSERVED TSSX

LO
G

10
 S

IM
U

LA
T

E
D

 T
S

S
X

JL6−7160−7440: SIMULATED VS. OBSERVED

m = 0.90597
b  = −0.13672
r2 = 0.25227

10−1 100 101 102 103
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOT.SUSP.SEDIMENT, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 3.3147e−22
k = 0.43019

Simulated
Observed



−0.5 0   0.5 1   1.5 2   

−0.5

0

0.5

1

1.5

2
m = 0.91
b  = −0.043
r2 = 0.5

OBSERVED LOG10 TOT.SUSP.SEDIMENT, IN MG/LS
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

.S
U

S
P

.S
E

D
IM

E
N

T
, I

N
 M

G
/L

JL6−7160−7440: SIM VS. OBS CONCENTRATION

2.5 3 3.5 4 4.5

−0.5

0

0.5

1

1.5

2

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 T
O

T
.S

U
S

P
.S

E
D

IM
E

N
T

, I
N

 M
G

/L

JL6−7160−7440: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.47,
−0.72,
0.3,

0.6
−1.3
0.36

Simulated
Observed

−1 −0.5 0 0.5 1 1.5 2 2.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOT.SUSP.SEDIMENT, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: CONCENTRATION CDF

 

 

h = 1
p = 0.0004
k = 0.18

Simulated
Observed

−1 −0.5 0 0.5 1 1.5 2 2.5
0

20

40

60

80

100

120

LOG10 TOT.SUSP.SEDIMENT, IN MG/L

C
O

U
N

T

JL6−7160−7440: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



3 4 5 6 7

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

m = 1
b  = −0.31
r2 = 0.76

OBSERVED LOG10 TOT.SUSP.SEDIMENT, IN TON/DAYS
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

.S
U

S
P

.S
E

D
IM

E
N

T
, I

N
 T

O
N

/D
A

Y

JL6−7160−7440: SIM VS. OBS LOADS

0.1 0.2 0.3 0.4 0.5 0.6

−40

−30

−20

−10

0

10

20

30

40

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

JL6−7160−7440: ERROR VS. SHEAR STRESS

2 3 4 5 6 7 8
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOT.SUSP.SEDIMENT, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: LOAD CDF

 

 

h = 1
p = 0.049
k = 0.12

Simulated
Observed

2 3 4 5 6 7 8
0

10

20

30

40

50

60

70

80

LOG10 TOT.SUSP.SEDIMENT, IN TON/DAY

C
O

U
N

T

JL6−7160−7440: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

100

101

W
A

T
E

R
 T

E
M

P
E

R
A

T
U

R
E

, I
N

  o C

JAMES RIVER AT HOLCOMB ROCK, VA: WTMP TIME−SERIES

 

 
Simulated
Observed

−1  −0.5 0   0.5 1   1.5 

−1

−0.5

0

0.5

1

1.5

LOG10 OBSERVED WTMP

LO
G

10
 S

IM
U

LA
T

E
D

 W
T

M
P

JL6−7160−7440: SIMULATED VS. OBSERVED

m = 0.99212
b  = 0.0048753
r2 = 0.78322

10−1 100 101 102
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

WATER TEMPERATURE, IN  oC

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 0
p = 0.8519
k = 0.051852

Simulated
Observed



0  0.5 1  1.5
0

0.5

1

1.5

m = 0.97
b  = 0.044
r2 = 0.93

OBSERVED LOG10 WATER TEMPERATURE, IN  oC

S
IM

U
LA

T
E

D
 L

O
G

10
 W

A
T

E
R

 T
E

M
P

E
R

A
T

U
R

E
, I

N
  o C

JL6−7160−7440: SIM VS. OBS CONCENTRATION

2.5 3 3.5 4 4.5
0

0.5

1

1.5

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 W
A

T
E

R
 T

E
M

P
E

R
A

T
U

R
E

, I
N

  o C

JL6−7160−7440: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

−0.27,
2,
0.12,

−0.28
2.1
0.15

Simulated
Observed

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 WATER TEMPERATURE, IN  oC

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: CONCENTRATION CDF

 

 

h = 0
p = 0.95
k = 0.032

Simulated
Observed

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
0

20

40

60

80

100

120

140

160

LOG10 WATER TEMPERATURE, IN  oC

C
O

U
N

T

JL6−7160−7440: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



4  4.5 5  5.5 6  

4

4.5

5

5.5

6

m = 0.93
b  = 0.36
r2 = 0.83

OBSERVED LOG10 WATER TEMPERATURE, IN  oC IN TON/DAYS
IM

U
LA

T
E

D
 L

O
G

10
 W

A
T

E
R

 T
E

M
P

E
R

A
T

U
R

E
, I

N
  o C

 IN
 T

O
N

/D
A

Y

JL6−7160−7440: SIM VS. OBS LOADS

0.1 0.2 0.3 0.4 0.5 0.6

−20

−15

−10

−5

0

5

10

15

20

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

JL6−7160−7440: ERROR VS. SHEAR STRESS

3.5 4 4.5 5 5.5 6 6.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 WATER TEMPERATURE, IN  oC IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7160−7440: LOAD CDF

 

 

h = 0
p = 0.54
k = 0.049

Simulated
Observed

3.5 4 4.5 5 5.5 6 6.5
0

20

40

60

80

100

120

140

160

LOG10 WATER TEMPERATURE, IN  oC IN TON/DAY

C
O

U
N

T

JL6−7160−7440: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

101

D
IS

S
O

LV
E

D
 O

, I
N

 M
G

/L

JAMES RIVER AT BENT CREEK, VA: DOXX TIME−SERIES

 

 
Simulated
Observed

0.650.7 0.750.8 0.850.9 0.951   1.051.1 1.15
0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15

LOG10 OBSERVED DOXX

LO
G

10
 S

IM
U

LA
T

E
D

 D
O

X
X

JL6−7430−7320: SIMULATED VS. OBSERVED

m = 0.69268
b  = 0.30564
r2 = 0.72475

100 101 102
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

DISSOLVED O, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JL6−7430−7320: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 0
p = 0.18657
k = 0.12766

Simulated
Observed



0.7 0.8 0.9 1  1.1
0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15
m = 0.83
b  = 0.17
r2 = 0.87

OBSERVED LOG10 DISSOLVED O, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 D

IS
S

O
LV

E
D

 O
, I

N
 M

G
/L

JL6−7430−7320: SIM VS. OBS CONCENTRATION
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JL7−6800−7070: SIM VS. OBS CONCENTRATION
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JL7−6800−7070: SIMULATED VS. OBSERVED

m = 0.15121
b  = −0.78212
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JL7−6800−7070: SIM VS. OBS CONCENTRATION
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Simulated
Observed

−2.4−2.2−2  −1.8−1.6−1.4−1.2−1  −0.8−0.6−0.4
−2.4

−2.2

−2

−1.8

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4

LOG10 OBSERVED PO4X

LO
G

10
 S

IM
U

LA
T

E
D

 P
O

4X

JL7−6800−7070: SIMULATED VS. OBSERVED
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JL7−6800−7070: SIM VS. OBS CONCENTRATION
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JL7−6800−7070: SIMULATED VS. OBSERVED
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JL7−6800−7070: SIM VS. OBS CONCENTRATION
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JL7−6800−7070: SIMULATED VS. OBSERVED
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JAMES RIVER AND KANAWHA CANAL NEAR RICHMOND, VA: TSSX TIME−SERIES
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JL7−6800−7070: SIMULATED VS. OBSERVED

m = 1.1443
b  = −0.4093
r2 = 0.5375
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JL7−6800−7070: SIM VS. OBS CONCENTRATION
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JL7−6800−7070: SIM VS. OBS LOADS
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JL7−6800−7070: ERROR VS. SHEAR STRESS
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JAMES RIVER AND KANAWHA CANAL NEAR RICHMOND, VA: WTMP TIME−SERIES
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JL7−6800−7070: SIMULATED VS. OBSERVED

m = 0.76842
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JL7−6800−7070: EMPIRICAL CUMULATIVE DISTRIBUTION
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JL7−6800−7070: SIM VS. OBS CONCENTRATION
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JL7−7100−7030: SIMULATED VS. OBSERVED

m = 0.81521
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JL7−7100−7030: SIM VS. OBS CONCENTRATION
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JL7−7100−7030: ERROR VS. SHEAR STRESS
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h = 0
p = 0.7
k = 0.034

Simulated
Observed

3.5 4 4.5 5 5.5 6 6.5 7
0

20

40

60

80

100

120

140

160

180

LOG10 DISSOLVED O, IN TON/DAY

C
O

U
N

T

JL7−7100−7030: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

103

104

105

T
O

T
A

L 
D

IS
H

A
R

G
E

, I
N

 C
F

S

JAMES RIVER AT CARTERSVILLE, VA: FLOW TIME−SERIES
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JL7−7100−7030: SIMULATED VS. OBSERVED

m = 0.96258
b  = 0.14285
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JL7−7100−7030: EMPIRICAL CUMULATIVE DISTRIBUTION
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JL7−7100−7030: SIMULATED VS. OBSERVED

m = 0.29995
b  = −1.5274
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JL7−7100−7030: EMPIRICAL CUMULATIVE DISTRIBUTION
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JL7−7100−7030: SIM VS. OBS CONCENTRATION
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JL7−7100−7030: CONCENTRATION CDF

 

 

h = 1
p = 7.6e−12
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JL7−7100−7030: SIM VS. OBS LOADS
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JL7−7100−7030: ERROR VS. SHEAR STRESS
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JU2−7360−7000: SIMULATED VS. OBSERVED
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JU2−7360−7000: SIM VS. OBS CONCENTRATION
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JU2−7360−7000: SIMULATED VS. OBSERVED

m = −0.093536
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m = 1.0594
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h = 0
p = 0.44
k = 0.081
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JU3−6640−6790: SIMULATED VS. OBSERVED

m = 0.0036497
b  = 0.89585
r2 = 0.00044403
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k = 0.25
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h = 0
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JU3−6640−6790: SIMULATED VS. OBSERVED

m = 0.94191
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JU3−6640−6790: SIMULATED VS. OBSERVED

m = 0.22123
b  = −1.0306
r2 = 0.01735
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JU3−6640−6790: SIM VS. OBS CONCENTRATION
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m = −0.10234
b  = −0.69897
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JU3−6640−6790: SIM VS. OBS CONCENTRATION
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0 0.5 1 1.5 2 2.5 3 3.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 NITRATE, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JU3−6640−6790: LOAD CDF

 

 

h = 1
p = 4.4e−06
k = 0.28

Simulated
Observed

0 0.5 1 1.5 2 2.5 3 3.5
0

5

10

15

20

25

30

35

40

LOG10 NITRATE, IN TON/DAY

C
O

U
N

T

JU3−6640−6790: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−2

10−1

P
H

O
S

P
H

A
T

E
, I

N
 M

G
/L

MAURY RIVER AT ROCKBRIDGE BATHS, VA: PO4X TIME−SERIES

 

 
Simulated
Observed

−2.5 −2  −1.5 −1  −0.5

−2.5

−2

−1.5

−1

−0.5

LOG10 OBSERVED PO4X

LO
G

10
 S

IM
U

LA
T

E
D

 P
O

4X

JU3−6640−6790: SIMULATED VS. OBSERVED

m = 0.25571
b  = −1.6077
r2 = 0.010389

10−3 10−2 10−1 100
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

PHOSPHATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

JU3−6640−6790: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 6.3745e−24
k = 0.76404

Simulated
Observed



−2  −1.5 −1  −0.5
−2.2

−2

−1.8

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4

−0.2

m = 0.67
b  = −0.62
r2 = 0.11

OBSERVED LOG10 PHOSPHATE, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 P

H
O

S
P

H
A

T
E

, I
N

 M
G

/L

JU3−6640−6790: SIM VS. OBS CONCENTRATION
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JU3−6650−7300: SIM VS. OBS CONCENTRATION
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JU3−6900−6950: SIM VS. OBS CONCENTRATION
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JU3−6900−6950: SIMULATED VS. OBSERVED
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JU3−6900−6950: SIM VS. OBS CONCENTRATION
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h = 0
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JU3−6900−6950: SIM VS. OBS LOADS
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JU3−6900−6950: SIM VS. OBS CONCENTRATION
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PL2−5300−5630: SIMULATED VS. OBSERVED

m = 0.36324
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PM1−4000−4290: SIMULATED VS. OBSERVED
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m = 0.386
b  = −0.67923
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m = 0.48549
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m = 0.75829
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m = −0.5053
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PM1−4500−4580: SIMULATED VS. OBSERVED

m = 0.79311
b  = 0.20499
r2 = 0.79867
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b  = −0.5499
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h = 1
p = 1.1e−08
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PU1−3100−3690: SIMULATED VS. OBSERVED

m = 0.36846
b  = 0.17234
r2 = 0.042864

10−2 100 102 104
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOT.SUSP.SEDIMENT, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU1−3100−3690: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 2.1536e−10
k = 0.39716

Simulated
Observed



−1 0 1 2 3 
−1

−0.5

0

0.5

1

1.5

2

2.5

3

3.5

m = 0.58
b  = 0.15
r2 = 0.25

OBSERVED LOG10 TOT.SUSP.SEDIMENT, IN MG/LS
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

.S
U

S
P

.S
E

D
IM

E
N

T
, I

N
 M

G
/L

PU1−3100−3690: SIM VS. OBS CONCENTRATION
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h = 1
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PU1−3850−4190: SIMULATED VS. OBSERVED
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PU1−3940−3970: SIMULATED VS. OBSERVED

m = 0.74479
b  = 0.24656
r2 = 0.44364
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PU1−3940−3970: SIM VS. OBS CONCENTRATION
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h = 0
p = 0.65
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h = 0
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k = 0.088

Simulated
Observed

−1 0 1 2 3 4 5
0

20

40

60

80

100

120

140

160

180

LOG10 DISSOLVED O, IN TON/DAY

C
O

U
N

T

PU1−3940−3970: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−6

10−4

10−2

100

102

T
O

T
A

L 
D

IS
H

A
R

G
E

, I
N

 C
F

S

GEORGES CR: FLOW TIME−SERIES

 

 
Simulated
Observed

−7 −6 −5 −4 −3 −2 −1 0 1 2 3 

−7

−6

−5

−4

−3

−2

−1

0

1

2

3

LOG10 OBSERVED FLOW

LO
G

10
 S

IM
U

LA
T

E
D

 F
LO

W

PU1−3940−3970: SIMULATED VS. OBSERVED

m = 0.98641
b  = −0.016553
r2 = 0.55391
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PU1−3940−3970: SIMULATED VS. OBSERVED

m = 0.016143
b  = −1.3293
r2 = 0.00019995

10−3 10−2 10−1 100 101
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

AMMONIA, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU1−3940−3970: EMPIRICAL CUMULATIVE DISTRIBUTION
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PU1−3940−3970: SIM VS. OBS CONCENTRATION
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PU1−3940−3970: SIM VS. OBS LOADS
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PU1−3940−3970: SIMULATED VS. OBSERVED
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b  = −0.12377
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PU1−3940−3970: SIM VS. OBS CONCENTRATION
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m = 0.81346
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m = 0.83704
b  = 0.45336
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PU2−3370−4020: SIMULATED VS. OBSERVED

m = 0.30388
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PU2−4360−4160: SIMULATED VS. OBSERVED

m = 0.6743
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PU2−4360−4160: SIM VS. OBS CONCENTRATION
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PU2−4360−4160: SIMULATED VS. OBSERVED

m = 0.98305
b  = 0.064258
r2 = 0.77973
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PU2−4360−4160: SIMULATED VS. OBSERVED

m = 0.21453
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PU2−4360−4160: SIM VS. OBS CONCENTRATION
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m = 0.98964
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PU2−5190−4310: SIMULATED VS. OBSERVED

m = 1.0298
b  = −0.087042
r2 = 0.65205
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m = 0.091241
b  = −1.2398
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PU2−5190−4310: SIM VS. OBS CONCENTRATION
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1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4
−1

−0.5

0

0.5

1

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 C
H

LO
R

O
P

H
Y

LL
, I

N
 U

G
/L

PU3−3290−3390: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.39,
−0.75,
0.14,

−0.88
2.4
0.49

Simulated
Observed

−1.5 −1 −0.5 0 0.5 1 1.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 CHLOROPHYLL, IN UG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: CONCENTRATION CDF

 

 

h = 1
p = 9.3e−08
k = 0.25

Simulated
Observed

−1.5 −1 −0.5 0 0.5 1 1.5
0

10

20

30

40

50

60

LOG10 CHLOROPHYLL, IN UG/L

C
O

U
N

T

PU3−3290−3390: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



2  2.5 3  3.5 4  4.5

2

2.5

3

3.5

4

4.5
m = 0.09
b  = 2.8
r2 = 0.029

OBSERVED LOG10 CHLOROPHYLL, IN UG/L IN TON/DAYS
IM

U
LA

T
E

D
 L

O
G

10
 C

H
LO

R
O

P
H

Y
LL

, I
N

 U
G

/L
 IN

 T
O

N
/D

A
Y

PU3−3290−3390: SIM VS. OBS LOADS

0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
−25

−20

−15

−10

−5

0

5

10

15

20

25

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

PU3−3290−3390: ERROR VS. SHEAR STRESS

1.5 2 2.5 3 3.5 4 4.5 5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 CHLOROPHYLL, IN UG/L IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: LOAD CDF

 

 

h = 1
p = 4.3e−07
k = 0.24

Simulated
Observed

1.5 2 2.5 3 3.5 4 4.5 5
0

10

20

30

40

50

60

70

80

LOG10 CHLOROPHYLL, IN UG/L IN TON/DAY

C
O

U
N

T

PU3−3290−3390: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

101

D
IS

S
O

LV
E

D
 O

, I
N

 M
G

/L

CONOCOCHEAGUE CREEK AT FAIRVIEW, MD: DOXX TIME−SERIES

 

 
Simulated
Observed

0.8 0.85 0.9 0.95 1   1.05 1.1 1.15 1.2 

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15

1.2

LOG10 OBSERVED DOXX

LO
G

10
 S

IM
U

LA
T

E
D

 D
O

X
X

PU3−3290−3390: SIMULATED VS. OBSERVED

m = 0.62418
b  = 0.37857
r2 = 0.64617

100 101 102
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

DISSOLVED O, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 0.00043132
k = 0.13391

Simulated
Observed



0.8 0.9 1  1.1 1.2

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15

1.2 m = 0.75
b  = 0.25
r2 = 0.83

OBSERVED LOG10 DISSOLVED O, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 D

IS
S

O
LV

E
D

 O
, I

N
 M

G
/L

PU3−3290−3390: SIM VS. OBS CONCENTRATION

1.5 2 2.5 3 3.5 4

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15

1.2

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 D
IS

S
O

LV
E

D
 O

, I
N

 M
G

/L

PU3−3290−3390: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.041,
0.9,
0.029,

0.055
0.86
0.067

Simulated
Observed

0.7 0.8 0.9 1 1.1 1.2 1.3 1.4
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 DISSOLVED O, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: CONCENTRATION CDF

 

 

h = 0
p = 0.071
k = 0.084

Simulated
Observed

0.7 0.8 0.9 1 1.1 1.2 1.3 1.4
0

10

20

30

40

50

60

70

80

LOG10 DISSOLVED O, IN MG/L

C
O

U
N

T

PU3−3290−3390: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



3  3.5 4  4.5 5  

3

3.5

4

4.5

5
m = 0.87
b  = 0.54
r2 = 0.87

OBSERVED LOG10 DISSOLVED O, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 D

IS
S

O
LV

E
D

 O
, I

N
 T

O
N

/D
A

Y PU3−3290−3390: SIM VS. OBS LOADS

0.05 0.1 0.15 0.2 0.25

−6

−4

−2

0

2

4

6

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

PU3−3290−3390: ERROR VS. SHEAR STRESS

2.5 3 3.5 4 4.5 5 5.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 DISSOLVED O, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: LOAD CDF

 

 

h = 1
p = 0.0083
k = 0.11

Simulated
Observed

2.5 3 3.5 4 4.5 5 5.5
0

10

20

30

40

50

60

70

80

90

100

LOG10 DISSOLVED O, IN TON/DAY

C
O

U
N

T

PU3−3290−3390: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

102

103

104

T
O

T
A

L 
D

IS
H

A
R

G
E

, I
N

 C
F

S

CONOCOCHEAGUE CREEK AT FAIRVIEW, MD: FLOW TIME−SERIES

 

 
Simulated
Observed

1.5 2  2.5 3  3.5 4  

1.5

2

2.5

3

3.5

4

LOG10 OBSERVED FLOW

LO
G

10
 S

IM
U

LA
T

E
D

 F
LO

W

PU3−3290−3390: SIMULATED VS. OBSERVED

m = 0.87564
b  = 0.34379
r2 = 0.85952

101 102 103 104 105
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL DISHARGE, IN CFS

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 1.8212e−46
k = 0.098202

Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−2

10−1

100

A
M

M
O

N
IA

, I
N

 M
G

/L

CONOCOCHEAGUE CREEK AT FAIRVIEW, MD: NH3X TIME−SERIES

 

 
Simulated
Observed

−2.5 −2  −1.5 −1  −0.5 0   

−2.5

−2

−1.5

−1

−0.5

0

LOG10 OBSERVED NH3X

LO
G

10
 S

IM
U

LA
T

E
D

 N
H

3X

PU3−3290−3390: SIMULATED VS. OBSERVED

m = 0.64487
b  = −0.55962
r2 = 0.25496

10−3 10−2 10−1 100
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

AMMONIA, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 2.7769e−08
k = 0.17311

Simulated
Observed



−2.5 −2  −1.5 −1  −0.5

−2.5

−2

−1.5

−1

−0.5
m = 0.76
b  = −0.38
r2 = 0.61

OBSERVED LOG10 AMMONIA, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 A

M
M

O
N

IA
, I

N
 M

G
/L

PU3−3290−3390: SIM VS. OBS CONCENTRATION

1.5 2 2.5 3 3.5 4

−2.5

−2

−1.5

−1

−0.5

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 A
M

M
O

N
IA

, I
N

 M
G

/L

PU3−3290−3390: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.23,
−2.1,
0.11,

0.2
−2.1
0.068

Simulated
Observed

−3 −2.5 −2 −1.5 −1 −0.5 0
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 AMMONIA, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: CONCENTRATION CDF

 

 

h = 0
p = 0.22
k = 0.061

Simulated
Observed

−3 −2.5 −2 −1.5 −1 −0.5 0
0

20

40

60

80

100

120

140

160

180

LOG10 AMMONIA, IN MG/L

C
O

U
N

T

PU3−3290−3390: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



0 1 2 3

0

0.5

1

1.5

2

2.5

3

3.5
m = 0.82
b  = 0.28
r2 = 0.84

OBSERVED LOG10 AMMONIA, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 A

M
M

O
N

IA
, I

N
 T

O
N

/D
A

Y

PU3−3290−3390: SIM VS. OBS LOADS

0.05 0.1 0.15 0.2 0.25 0.3 0.35

−0.3

−0.2

−0.1

0

0.1

0.2

0.3

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

PU3−3290−3390: ERROR VS. SHEAR STRESS

−0.5 0 0.5 1 1.5 2 2.5 3 3.5 4
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 AMMONIA, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: LOAD CDF

 

 

h = 0
p = 0.17
k = 0.064

Simulated
Observed

−0.5 0 0.5 1 1.5 2 2.5 3 3.5 4
0

20

40

60

80

100

120

LOG10 AMMONIA, IN TON/DAY

C
O

U
N

T

PU3−3290−3390: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

101

N
IT

R
A

T
E

, I
N

 M
G

/L

CONOCOCHEAGUE CREEK AT FAIRVIEW, MD: NO3X TIME−SERIES

 

 
Simulated
Observed

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1  1.1 1.2

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

LOG10 OBSERVED NO3X

LO
G

10
 S

IM
U

LA
T

E
D

 N
O

3X

PU3−3290−3390: SIMULATED VS. OBSERVED

m = −0.15375
b  = 0.65395
r2 = 0.014258

100.3 100.5 100.7 100.9
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

NITRATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 9.4742e−06
k = 0.14052

Simulated
Observed



0.3 0.4 0.5 0.6 0.7 0.8 0.9

0.3

0.4

0.5

0.6

0.7

0.8

0.9
m = 0.13
b  = 0.48
r2 = 0.015

OBSERVED LOG10 NITRATE, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 N

IT
R

A
T

E
, I

N
 M

G
/L

PU3−3290−3390: SIM VS. OBS CONCENTRATION

1.5 2 2.5 3 3.5 4

0.3

0.4

0.5

0.6

0.7

0.8

0.9

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 N
IT

R
A

T
E

, I
N

 M
G

/L

PU3−3290−3390: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

−0.057,
0.73,
0.084,

−0.067
0.74
0.078

Simulated
Observed

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 NITRATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: CONCENTRATION CDF

 

 

h = 1
p = 2.3e−08
k = 0.17

Simulated
Observed

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

20

40

60

80

100

120

140

160

180

200

LOG10 NITRATE, IN MG/L

C
O

U
N

T

PU3−3290−3390: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



3  3.5 4  4.5 5  

3

3.5

4

4.5

5
m = 0.81
b  = 0.69
r2 = 0.85

OBSERVED LOG10 NITRATE, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 N

IT
R

A
T

E
, I

N
 T

O
N

/D
A

Y

PU3−3290−3390: SIM VS. OBS LOADS

0.05 0.1 0.15 0.2 0.25 0.3 0.35

−4

−3

−2

−1

0

1

2

3

4

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

PU3−3290−3390: ERROR VS. SHEAR STRESS

2.5 3 3.5 4 4.5 5 5.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 NITRATE, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: LOAD CDF

 

 

h = 1
p = 0.011
k = 0.092

Simulated
Observed

2.5 3 3.5 4 4.5 5 5.5
0

20

40

60

80

100

120

140

LOG10 NITRATE, IN TON/DAY

C
O

U
N

T

PU3−3290−3390: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−2

10−1

P
H

O
S

P
H

A
T

E
, I

N
 M

G
/L

CONOCOCHEAGUE CREEK AT FAIRVIEW, MD: PO4X TIME−SERIES

 

 
Simulated
Observed

−2.4−2.2−2  −1.8−1.6−1.4−1.2−1  −0.8−0.6−0.4

−2.4

−2.2

−2

−1.8

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4

LOG10 OBSERVED PO4X

LO
G

10
 S

IM
U

LA
T

E
D

 P
O

4X

PU3−3290−3390: SIMULATED VS. OBSERVED

m = 0.22215
b  = −1.0514
r2 = 0.084119

10−3 10−2 10−1 100
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

PHOSPHATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 0.00012832
k = 0.12521

Simulated
Observed



−2.5 −2  −1.5 −1  −0.5

−2.4

−2.2

−2

−1.8

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4
m = 0.43
b  = −0.76
r2 = 0.35

OBSERVED LOG10 PHOSPHATE, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 P

H
O

S
P

H
A

T
E

, I
N

 M
G

/L

PU3−3290−3390: SIM VS. OBS CONCENTRATION

1.5 2 2.5 3 3.5 4

−2.4

−2.2

−2

−1.8

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 P
H

O
S

P
H

A
T

E
, I

N
 M

G
/L

PU3−3290−3390: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

−0.2,
−0.78,
0.093,

−0.38
−0.26
0.54

Simulated
Observed

−3 −2.5 −2 −1.5 −1 −0.5 0
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 PHOSPHATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: CONCENTRATION CDF

 

 

h = 1
p = 5.9e−05
k = 0.13

Simulated
Observed

−3 −2.5 −2 −1.5 −1 −0.5 0
0

20

40

60

80

100

120

140

160

180

LOG10 PHOSPHATE, IN MG/L

C
O

U
N

T

PU3−3290−3390: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



0.5 1  1.5 2  2.5 3  3.5

0.5

1

1.5

2

2.5

3

3.5

m = 0.49
b  = 0.96
r2 = 0.62

OBSERVED LOG10 PHOSPHATE, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 P

H
O

S
P

H
A

T
E

, I
N

 T
O

N
/D

A
Y

PU3−3290−3390: SIM VS. OBS LOADS

0.05 0.1 0.15 0.2 0.25 0.3 0.35
−0.4

−0.3

−0.2

−0.1

0

0.1

0.2

0.3

0.4

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

PU3−3290−3390: ERROR VS. SHEAR STRESS

0 0.5 1 1.5 2 2.5 3 3.5 4
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 PHOSPHATE, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: LOAD CDF

 

 

h = 1
p = 9.9e−05
k = 0.13

Simulated
Observed

0 0.5 1 1.5 2 2.5 3 3.5 4
0

20

40

60

80

100

120

140

160

180

LOG10 PHOSPHATE, IN TON/DAY

C
O

U
N

T

PU3−3290−3390: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

101

T
O

T
A

L 
N

, I
N

 M
G

/L

CONOCOCHEAGUE CREEK AT FAIRVIEW, MD: TOTN TIME−SERIES

 

 
Simulated
Observed

0.4 0.5 0.6 0.7 0.8 0.9 1  1.1 1.2 1.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

LOG10 OBSERVED TOTN

LO
G

10
 S

IM
U

LA
T

E
D

 T
O

T
N

PU3−3290−3390: SIMULATED VS. OBSERVED

m = −0.1492
b  = 0.71971
r2 = 0.009471

100 101 102
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL N, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 3.4397e−19
k = 0.27116

Simulated
Observed



0.4 0.5 0.6 0.7 0.8 0.9 1  

0.4

0.5

0.6

0.7

0.8

0.9

1 m = 0.056
b  = 0.58
r2 = 0.0022

OBSERVED LOG10 TOTAL N, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

N
, I

N
 M

G
/L

PU3−3290−3390: SIM VS. OBS CONCENTRATION

1.5 2 2.5 3 3.5 4

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 T
O

T
A

L 
N

, I
N

 M
G

/L

PU3−3290−3390: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

−0.0065,
0.67,
0.0014,

−0.013
0.65
0.0028

Simulated
Observed

0.4 0.5 0.6 0.7 0.8 0.9 1 1.1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL N, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: CONCENTRATION CDF

 

 

h = 1
p = 8.9e−16
k = 0.25

Simulated
Observed

0.4 0.5 0.6 0.7 0.8 0.9 1 1.1
0

20

40

60

80

100

120

140

160

LOG10 TOTAL N, IN MG/L

C
O

U
N

T

PU3−3290−3390: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



3  3.5 4  4.5 5  

3

3.5

4

4.5

5
m = 0.81
b  = 0.67
r2 = 0.85

OBSERVED LOG10 TOTAL N, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

N
, I

N
 T

O
N

/D
A

Y

PU3−3290−3390: SIM VS. OBS LOADS

0.05 0.1 0.15 0.2 0.25 0.3 0.35

−6

−4

−2

0

2

4

6

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

PU3−3290−3390: ERROR VS. SHEAR STRESS

2.5 3 3.5 4 4.5 5 5.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL N, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: LOAD CDF

 

 

h = 1
p = 0.012
k = 0.093

Simulated
Observed

2.5 3 3.5 4 4.5 5 5.5
0

50

100

150

LOG10 TOTAL N, IN TON/DAY

C
O

U
N

T

PU3−3290−3390: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

100

T
O

T
A

L 
P

, I
N

 M
G

/L

CONOCOCHEAGUE CREEK AT FAIRVIEW, MD: TOTP TIME−SERIES

 

 
Simulated
Observed

−1.5 −1  −0.5 0   0.5 

−1.5

−1

−0.5

0

0.5

LOG10 OBSERVED TOTP

LO
G

10
 S

IM
U

LA
T

E
D

 T
O

T
P

PU3−3290−3390: SIMULATED VS. OBSERVED

m = 0.58233
b  = −0.32294
r2 = 0.44582

10−2 10−1 100 101
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL P, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 0.00028647
k = 0.12456

Simulated
Observed



−1.5 −1  −0.5 0   

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4

−0.2

0

0.2

m = 0.67
b  = −0.27
r2 = 0.7

OBSERVED LOG10 TOTAL P, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

P
, I

N
 M

G
/L

PU3−3290−3390: SIM VS. OBS CONCENTRATION

1.5 2 2.5 3 3.5 4

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4

−0.2

0

0.2

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 T
O

T
A

L 
P

, I
N

 M
G

/L

PU3−3290−3390: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.084,
−1.1,
0.017,

0.065
−1
0.012

Simulated
Observed

−2 −1.5 −1 −0.5 0 0.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL P, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: CONCENTRATION CDF

 

 

h = 1
p = 0.0069
k = 0.1

Simulated
Observed

−2 −1.5 −1 −0.5 0 0.5
0

20

40

60

80

100

120

140

LOG10 TOTAL P, IN MG/L

C
O

U
N

T

PU3−3290−3390: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



1  1.5 2  2.5 3  3.5 4  
1

1.5

2

2.5

3

3.5

4 m = 0.78
b  = 0.53
r2 = 0.84

OBSERVED LOG10 TOTAL P, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

P
, I

N
 T

O
N

/D
A

Y

PU3−3290−3390: SIM VS. OBS LOADS

0.05 0.1 0.15 0.2 0.25 0.3 0.35

−1.5

−1

−0.5

0

0.5

1

1.5

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

PU3−3290−3390: ERROR VS. SHEAR STRESS

0.5 1 1.5 2 2.5 3 3.5 4 4.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL P, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: LOAD CDF

 

 

h = 1
p = 0.022
k = 0.089

Simulated
Observed

0.5 1 1.5 2 2.5 3 3.5 4 4.5
0

20

40

60

80

100

120

140

160

180

LOG10 TOTAL P, IN TON/DAY

C
O

U
N

T

PU3−3290−3390: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

100

101

102

103

T
O

T
.S

U
S

P
.S

E
D

IM
E

N
T

, I
N

 M
G

/L

CONOCOCHEAGUE CREEK AT FAIRVIEW, MD: TSSX TIME−SERIES

 

 
Simulated
Observed

−0.5 0   0.5 1   1.5 2   2.5 3   3.5 

−0.5

0

0.5

1

1.5

2

2.5

3

3.5

LOG10 OBSERVED TSSX

LO
G

10
 S

IM
U

LA
T

E
D

 T
S

S
X

PU3−3290−3390: SIMULATED VS. OBSERVED

m = 0.86425
b  = 0.088931
r2 = 0.54224

10−1 100 101 102 103 104
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOT.SUSP.SEDIMENT, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 0.0023248
k = 0.1057

Simulated
Observed



0 1 2 3

−0.5

0

0.5

1

1.5

2

2.5

3
m = 0.92
b  = 0.012
r2 = 0.77

OBSERVED LOG10 TOT.SUSP.SEDIMENT, IN MG/LS
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

.S
U

S
P

.S
E

D
IM

E
N

T
, I

N
 M

G
/L

PU3−3290−3390: SIM VS. OBS CONCENTRATION

1.5 2 2.5 3 3.5 4

−0.5

0

0.5

1

1.5

2

2.5

3

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 T
O

T
.S

U
S

P
.S

E
D

IM
E

N
T

, I
N

 M
G

/L

PU3−3290−3390: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.96,
−1.5,
0.51,

1
−1.7
0.39

Simulated
Observed

−1 −0.5 0 0.5 1 1.5 2 2.5 3 3.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOT.SUSP.SEDIMENT, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: CONCENTRATION CDF

 

 

h = 1
p = 0.034
k = 0.082

Simulated
Observed

−1 −0.5 0 0.5 1 1.5 2 2.5 3 3.5
0

20

40

60

80

100

120

140

160

LOG10 TOT.SUSP.SEDIMENT, IN MG/L

C
O

U
N

T

PU3−3290−3390: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



2 3 4 5 6 7
2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7
m = 0.89
b  = 0.41
r2 = 0.87

OBSERVED LOG10 TOT.SUSP.SEDIMENT, IN TON/DAYS
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

.S
U

S
P

.S
E

D
IM

E
N

T
, I

N
 T

O
N

/D
A

Y

PU3−3290−3390: SIM VS. OBS LOADS

0.05 0.1 0.15 0.2 0.25 0.3 0.35

−600

−400

−200

0

200

400

600

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

PU3−3290−3390: ERROR VS. SHEAR STRESS

1 2 3 4 5 6 7 8
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOT.SUSP.SEDIMENT, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: LOAD CDF

 

 

h = 0
p = 0.25
k = 0.059

Simulated
Observed

1 2 3 4 5 6 7 8
0

20

40

60

80

100

120

LOG10 TOT.SUSP.SEDIMENT, IN TON/DAY

C
O

U
N

T

PU3−3290−3390: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

100

101

W
A

T
E

R
 T

E
M

P
E

R
A

T
U

R
E

, I
N

  o C

CONOCOCHEAGUE CREEK AT FAIRVIEW, MD: WTMP TIME−SERIES

 

 
Simulated
Observed

−1  −0.5 0   0.5 1   1.5 

−1

−0.5

0

0.5

1

1.5

LOG10 OBSERVED WTMP

LO
G

10
 S

IM
U

LA
T

E
D

 W
T

M
P

PU3−3290−3390: SIMULATED VS. OBSERVED

m = 1.0735
b  = −0.071361
r2 = 0.80655

10−2 10−1 100 101 102
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

WATER TEMPERATURE, IN  oC

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 0.012121
k = 0.10251

Simulated
Observed



−1  −0.5 0   0.5 1   

−1

−0.5

0

0.5

1
m = 1
b  = −0.015
r2 = 0.91

OBSERVED LOG10 WATER TEMPERATURE, IN  oC

S
IM

U
LA

T
E

D
 L

O
G

10
 W

A
T

E
R

 T
E

M
P

E
R

A
T

U
R

E
, I

N
  o C

PU3−3290−3390: SIM VS. OBS CONCENTRATION

1.5 2 2.5 3 3.5 4

−1

−0.5

0

0.5

1

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 W
A

T
E

R
 T

E
M

P
E

R
A

T
U

R
E

, I
N

  o C

PU3−3290−3390: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

−0.24,
1.6,
0.074,

−0.27
1.7
0.072

Simulated
Observed

−1.5 −1 −0.5 0 0.5 1 1.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 WATER TEMPERATURE, IN  oC

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: CONCENTRATION CDF

 

 

h = 0
p = 0.8
k = 0.039

Simulated
Observed

−1.5 −1 −0.5 0 0.5 1 1.5
0

50

100

150

200

250

300

LOG10 WATER TEMPERATURE, IN  oC

C
O

U
N

T

PU3−3290−3390: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



2 3 4 5

1.5

2

2.5

3

3.5

4

4.5

5

5.5
m = 0.93
b  = 0.32
r2 = 0.85

OBSERVED LOG10 WATER TEMPERATURE, IN  oC IN TON/DAYS
IM

U
LA

T
E

D
 L

O
G

10
 W

A
T

E
R

 T
E

M
P

E
R

A
T

U
R

E
, I

N
  o C

 IN
 T

O
N

/D
A

Y

PU3−3290−3390: SIM VS. OBS LOADS

0.05 0.1 0.15 0.2 0.25

−15

−10

−5

0

5

10

15

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

PU3−3290−3390: ERROR VS. SHEAR STRESS

1 2 3 4 5 6
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 WATER TEMPERATURE, IN  oC IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3290−3390: LOAD CDF

 

 

h = 0
p = 0.062
k = 0.08

Simulated
Observed

1 2 3 4 5 6
0

20

40

60

80

100

120

140

160

180

200

LOG10 WATER TEMPERATURE, IN  oC IN TON/DAY

C
O

U
N

T

PU3−3290−3390: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−4

10−2

100

C
H

LO
R

O
P

H
Y

LL
, I

N
 U

G
/L

CONOCOCHEAGUE CR: CHLA TIME−SERIES

 

 
Simulated
Observed

−5 −4 −3 −2 −1 0 1 
−5

−4

−3

−2

−1

0

1

LOG10 OBSERVED CHLA

LO
G

10
 S

IM
U

LA
T

E
D

 C
H

LA

PU3−3390−3730: SIMULATED VS. OBSERVED

m = −0.27773
b  = 0.047588
r2 = 0.04954

10−4 10−2 100 102
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

CHLOROPHYLL, IN UG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3390−3730: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 4.3426e−12
k = 0.30909

Simulated
Observed



−3 −2 −1 0 1 
−3

−2.5

−2

−1.5

−1

−0.5

0

0.5

1

1.5
m = −0.12
b  = 0.078
r2 = 0.015

OBSERVED LOG10 CHLOROPHYLL, IN UG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 C

H
LO

R
O

P
H

Y
LL

, I
N

 U
G

/L

PU3−3390−3730: SIM VS. OBS CONCENTRATION

1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4
−3

−2.5

−2

−1.5

−1

−0.5

0

0.5

1

1.5

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 C
H

LO
R

O
P

H
Y

LL
, I

N
 U

G
/L

PU3−3390−3730: C−Q SCATTER PLOTS

 

 
Simulated
Observed

−3 −2 −1 0 1 2
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 CHLOROPHYLL, IN UG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3390−3730: CONCENTRATION CDF

 

 

h = 1
p = 0.0003
k = 0.18

Simulated
Observed

−3 −2 −1 0 1 2
0

20

40

60

80

100

120

140

LOG10 CHLOROPHYLL, IN UG/L

C
O

U
N

T

PU3−3390−3730: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

101

D
IS

S
O

LV
E

D
 O

, I
N

 M
G

/L

CONOCOCHEAGUE CR: DOXX TIME−SERIES

 

 
Simulated
Observed

0.85 0.9 0.95 1   1.05 1.1 1.15 1.2 

0.85

0.9

0.95

1

1.05

1.1

1.15

1.2

LOG10 OBSERVED DOXX

LO
G

10
 S

IM
U

LA
T

E
D

 D
O

X
X

PU3−3390−3730: SIMULATED VS. OBSERVED

m = 0.78757
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2 2.5 3 3.5

0.85

0.9

0.95

1

1.05

1.1

1.15

1.2

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 D
IS

S
O

LV
E

D
 O

, I
N

 M
G

/L

PU3−3390−3730: C−Q SCATTER PLOTS

 

 
Simulated
Observed

0.8 0.85 0.9 0.95 1 1.05 1.1 1.15 1.2 1.25
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 DISSOLVED O, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3390−3730: CONCENTRATION CDF

 

 

h = 0
p = 0.81
k = 0.05

Simulated
Observed

0.8 0.85 0.9 0.95 1 1.05 1.1 1.15 1.2 1.25
0

5

10

15

20

25

30

35

40

45

50

LOG10 DISSOLVED O, IN MG/L

C
O

U
N

T

PU3−3390−3730: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−2

10−1

100

A
M

M
O

N
IA

, I
N

 M
G

/L

CONOCOCHEAGUE CR: NH3X TIME−SERIES

 

 
Simulated
Observed

−2.5 −2  −1.5 −1  −0.5 0   

−2.5

−2

−1.5

−1

−0.5

0

LOG10 OBSERVED NH3X

LO
G

10
 S

IM
U

LA
T

E
D

 N
H

3X

PU3−3390−3730: SIMULATED VS. OBSERVED

m = 0.28233
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m = 0.16947
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m = −0.22214
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m = 0.41841
b  = −0.5586
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PU3−3390−3730: SIMULATED VS. OBSERVED

m = 0.78157
b  = 0.15898
r2 = 0.33673
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m = 0.82053
b  = 0.21536
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PU3−3680−3890: SIMULATED VS. OBSERVED
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PU3−3860−3610: SIM VS. OBS CONCENTRATION
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PU3−3860−3610: SIMULATED VS. OBSERVED

m = 0.97975
b  = 0.025814
r2 = 0.78244

100 101 102 103 104 105
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL DISHARGE, IN CFS

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3860−3610: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 3.6246e−37
k = 0.089227

Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−2

10−1

A
M

M
O

N
IA

, I
N

 M
G

/L

CACAPON RIVER NEAR GREAT CACAPON, WV: NH3X TIME−SERIES

 

 
Simulated
Observed

−2.5 −2  −1.5 −1  −0.5

−2.5

−2

−1.5

−1

−0.5

LOG10 OBSERVED NH3X

LO
G

10
 S

IM
U

LA
T

E
D

 N
H

3X

PU3−3860−3610: SIMULATED VS. OBSERVED

m = 0.030602
b  = −1.0583
r2 = 0.0064405

10−3 10−2 10−1 100
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

AMMONIA, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU3−3860−3610: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 6.758e−60
k = 0.80882

Simulated
Observed



−2.5 −2  −1.5 −1  −0.5

−2.5

−2

−1.5

−1

−0.5 m = 0.41
b  = −0.43
r2 = 0.49

OBSERVED LOG10 AMMONIA, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 A

M
M

O
N

IA
, I

N
 M

G
/L

PU3−3860−3610: SIM VS. OBS CONCENTRATION
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PU3−3860−3610: ERROR VS. SHEAR STRESS
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h = 1
p = 4.5e−16
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m = 1.3512
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−1 −0.5 0 0.5 1

−250

−200

−150

−100

−50

0

50

100

150

200

250

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

PU4−4440−0003: ERROR VS. SHEAR STRESS

2 3 4 5 6 7
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOT.SUSP.SEDIMENT, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU4−4440−0003: LOAD CDF

 

 

h = 1
p = 0.0077
k = 0.13

Simulated
Observed

2 3 4 5 6 7
0

10

20

30

40

50

60

70

80

90

100

LOG10 TOT.SUSP.SEDIMENT, IN TON/DAY

C
O

U
N

T

PU4−4440−0003: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

100

101

W
A

T
E

R
 T

E
M

P
E

R
A

T
U

R
E

, I
N

  o C

NORTH BRANCH POTOMAC RIVER AT LUKE, MD: WTMP TIME−SERIES

 

 
Simulated
Observed

−1  −0.5 0   0.5 1   

−1

−0.5

0

0.5

1

LOG10 OBSERVED WTMP

LO
G

10
 S

IM
U

LA
T

E
D

 W
T

M
P

PU4−4440−0003: SIMULATED VS. OBSERVED

m = 1.4308
b  = −0.4597
r2 = 0.82569

10−2 10−1 100 101 102
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

WATER TEMPERATURE, IN  oC

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU4−4440−0003: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 2.9571e−06
k = 0.1994

Simulated
Observed



0  0.5 1  

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

1.2 m = 1.1
b  = −0.053
r2 = 0.91

OBSERVED LOG10 WATER TEMPERATURE, IN  oC

S
IM

U
LA

T
E

D
 L

O
G

10
 W

A
T

E
R

 T
E

M
P

E
R

A
T

U
R

E
, I

N
  o C

PU4−4440−0003: SIM VS. OBS CONCENTRATION
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PU4−5050−0003: SIMULATED VS. OBSERVED
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PU4−5050−0003: SIM VS. OBS CONCENTRATION
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PU4−5050−0003: SIMULATED VS. OBSERVED

m = 0.99667
b  = −0.0035449
r2 = 0.77418

100 101 102 103 104 105
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL DISHARGE, IN CFS

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU4−5050−0003: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 1.0991e−28
k = 0.076937

Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014
10−2

10−1

100

A
M

M
O

N
IA

, I
N

 M
G

/L

SO. BRANCH POTOMAC RIVER NR PETERSBURG, WV: NH3X TIME−SERIES

 

 
Simulated
Observed

−2  −1.5 −1  −0.5 0   0.5 
−2

−1.5

−1

−0.5

0

0.5

LOG10 OBSERVED NH3X

LO
G

10
 S

IM
U

LA
T

E
D

 N
H

3X

PU4−5050−0003: SIMULATED VS. OBSERVED
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PU4−5050−0003: SIM VS. OBS CONCENTRATION
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m = 1.4529
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m = 0.043252
b  = 0.23949
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m = 0.65776
b  = 0.24957
r2 = 0.27075

10−1 100 101 102 103
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOT.SUSP.SEDIMENT, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

PU6−4020−3870: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 0.00010437
k = 0.18213

Simulated
Observed



−0.5 0   0.5 1   1.5 2   2.5 
−0.5

0

0.5

1

1.5

2

2.5 m = 0.82
b  = 0.069
r2 = 0.6

OBSERVED LOG10 TOT.SUSP.SEDIMENT, IN MG/LS
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

.S
U

S
P

.S
E

D
IM

E
N

T
, I

N
 M

G
/L

PU6−4020−3870: SIM VS. OBS CONCENTRATION
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PU6−4180−4150: SIMULATED VS. OBSERVED
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PU6−4180−4150: SIM VS. OBS CONCENTRATION
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PU6−4180−4150: SIM VS. OBS CONCENTRATION
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PU6−4180−4150: SIMULATED VS. OBSERVED
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RL0−6540−0001: SIMULATED VS. OBSERVED
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RU3−5610−0003: SIM VS. OBS CONCENTRATION
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m = 0.70936
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r2 = 0.76936

10−2 10−1 100 101 102
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

WATER TEMPERATURE, IN  oC

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

RU5−6030−0001: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 0.0011979
k = 0.10169

Simulated
Observed



−1  −0.5 0   0.5 1   
−1

−0.5

0

0.5

1

m = 0.83
b  = 0.21
r2 = 0.93

OBSERVED LOG10 WATER TEMPERATURE, IN  oC

S
IM

U
LA

T
E

D
 L

O
G

10
 W

A
T

E
R

 T
E

M
P

E
R

A
T

U
R

E
, I

N
  o C

RU5−6030−0001: SIM VS. OBS CONCENTRATION

1 1.5 2 2.5 3 3.5 4 4.5
−1

−0.5

0

0.5

1

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 W
A

T
E

R
 T

E
M

P
E

R
A

T
U

R
E

, I
N

  o C

RU5−6030−0001: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

−0.14,
1.5,
0.05,

−0.14
1.5
0.051

Simulated
Observed

−1 −0.5 0 0.5 1 1.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 WATER TEMPERATURE, IN  oC

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

RU5−6030−0001: CONCENTRATION CDF

 

 

h = 0
p = 0.24
k = 0.052

Simulated
Observed

−1 −0.5 0 0.5 1 1.5
0

50

100

150

200

250

300

LOG10 WATER TEMPERATURE, IN  oC

C
O

U
N

T

RU5−6030−0001: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



3 4 5 6
2.5

3

3.5

4

4.5

5

5.5

6

6.5

m = 0.79
b  = 1
r2 = 0.85

OBSERVED LOG10 WATER TEMPERATURE, IN  oC IN TON/DAYS
IM

U
LA

T
E

D
 L

O
G

10
 W

A
T

E
R

 T
E

M
P

E
R

A
T

U
R

E
, I

N
  o C

 IN
 T

O
N

/D
A

Y

RU5−6030−0001: SIM VS. OBS LOADS

0.2 0.4 0.6 0.8 1 1.2

−5

−4

−3

−2

−1

0

1

2

3

4

5

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

RU5−6030−0001: ERROR VS. SHEAR STRESS

2 3 4 5 6 7
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 WATER TEMPERATURE, IN  oC IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

RU5−6030−0001: LOAD CDF

 

 

h = 1
p = 0.01
k = 0.082

Simulated
Observed

2 3 4 5 6 7
0

50

100

150

200

250

LOG10 WATER TEMPERATURE, IN  oC IN TON/DAY

C
O

U
N

T

RU5−6030−0001: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−2

100

102

T
O

T
A

L 
D

IS
H

A
R

G
E

, I
N

 C
F

S

DUNNING CREEK AT BELDEN, PA: FLOW TIME−SERIES

 

 
Simulated
Observed

−2 −1 0 1 2 3 

−2

−1

0

1

2

3

LOG10 OBSERVED FLOW

LO
G

10
 S

IM
U

LA
T

E
D

 F
LO

W

SJ2−2530−2820: SIMULATED VS. OBSERVED
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SJ2−2580−2500: SIMULATED VS. OBSERVED

m = 0.8554
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r2 = 0.741

10−2 100 102 104 106
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL DISHARGE, IN CFS

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SJ2−2580−2500: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 3.6545e−76
k = 0.12596

Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

101

D
IS

S
O

LV
E

D
 O

, I
N

 M
G

/L

LITTLE JUNIATA RIVER AT SPRUCE CREEK, PA: DOXX TIME−SERIES

 

 
Simulated
Observed

0.8 0.850.9 0.951   1.051.1 1.151.2 1.251.3 

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15

1.2

1.25

1.3

LOG10 OBSERVED DOXX

LO
G

10
 S

IM
U

LA
T

E
D

 D
O

X
X

SJ3−2040−1980: SIMULATED VS. OBSERVED

m = 0.55574
b  = 0.43682
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SJ3−2040−1980: SIM VS. OBS CONCENTRATION
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SJ3−2040−1980: SIM VS. OBS CONCENTRATION
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SJ3−2250−2230: SIM VS. OBS CONCENTRATION
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h = 1
p = 0.026
k = 0.26

Simulated
Observed

0 0.5 1 1.5 2 2.5 3
0

2

4

6

8

10

12

14

16

18

LOG10 AMMONIA, IN TON/DAY

C
O

U
N

T

SL2−1850−1990: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

100

101

N
IT

R
A

T
E

, I
N

 M
G

/L

SWATARA CREEK NEAR PINE GROVE, PA: NO3X TIME−SERIES

 

 
Simulated
Observed

−1  −0.8−0.6−0.4−0.2 0   0.2 0.4 0.6 0.8 1   

−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

LOG10 OBSERVED NO3X

LO
G

10
 S

IM
U

LA
T

E
D

 N
O

3X

SL2−1850−1990: SIMULATED VS. OBSERVED

m = 0.10124
b  = 0.094869
r2 = 0.050337

10−2 10−1 100 101
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

NITRATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SL2−1850−1990: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 2.8128e−07
k = 0.5

Simulated
Observed



−1  −0.8 −0.6 −0.4 −0.2 0   0.2 

−1

−0.8

−0.6

−0.4

−0.2

0

0.2 m = 0.22
b  = 0.052
r2 = 0.15

OBSERVED LOG10 NITRATE, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 N

IT
R

A
T

E
, I

N
 M

G
/L

SL2−1850−1990: SIM VS. OBS CONCENTRATION

1.5 2 2.5 3

−1

−0.8

−0.6

−0.4

−0.2

0

0.2

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 N
IT

R
A

T
E

, I
N

 M
G

/L

SL2−1850−1990: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.15,
−0.39,
0.14,

0.0044
0.03
0.00035

Simulated
Observed

−1.2 −1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 NITRATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SL2−1850−1990: CONCENTRATION CDF

 

 

h = 1
p = 0.0036
k = 0.32

Simulated
Observed

−1.2 −1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4
0

2

4

6

8

10

12

14

16

18

LOG10 NITRATE, IN MG/L

C
O

U
N

T

SL2−1850−1990: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



2  2.5 3  3.5 4  

2

2.5

3

3.5

4
m = 0.72
b  = 0.91
r2 = 0.79

OBSERVED LOG10 NITRATE, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 N

IT
R

A
T

E
, I

N
 T

O
N

/D
A

Y

SL2−1850−1990: SIM VS. OBS LOADS

0.1 0.2 0.3 0.4 0.5 0.6

−1

−0.5

0

0.5

1

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SL2−1850−1990: ERROR VS. SHEAR STRESS

1.5 2 2.5 3 3.5 4 4.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 NITRATE, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SL2−1850−1990: LOAD CDF

 

 

h = 0
p = 0.064
k = 0.23

Simulated
Observed

1.5 2 2.5 3 3.5 4 4.5
0

2

4

6

8

10

12

14

16

18

20

LOG10 NITRATE, IN TON/DAY

C
O

U
N

T

SL2−1850−1990: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

100

101

T
O

T
A

L 
N

, I
N

 M
G

/L

SWATARA CREEK NEAR PINE GROVE, PA: TOTN TIME−SERIES

 

 
Simulated
Observed

−0.6−0.4−0.2 0   0.2 0.4 0.6 0.8 1   1.2 

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

1.2

LOG10 OBSERVED TOTN

LO
G

10
 S

IM
U

LA
T

E
D

 T
O

T
N
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SL2−1850−1990: SIM VS. OBS CONCENTRATION
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1 2 3 4 5 6 7
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOT.SUSP.SEDIMENT, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SL2−1850−1990: LOAD CDF

 

 

h = 0
p = 0.64
k = 0.097

Simulated
Observed

1 2 3 4 5 6 7
0

5

10

15

20

25

30

LOG10 TOT.SUSP.SEDIMENT, IN TON/DAY

C
O

U
N

T

SL2−1850−1990: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

100

101

W
A

T
E

R
 T

E
M

P
E

R
A

T
U

R
E

, I
N

  o C

SWATARA CREEK NEAR PINE GROVE, PA: WTMP TIME−SERIES

 

 
Simulated
Observed

−1  −0.5 0   0.5 1   1.5 

−1

−0.5

0

0.5

1

1.5

LOG10 OBSERVED WTMP

LO
G

10
 S

IM
U

LA
T

E
D

 W
T

M
P

SL2−1850−1990: SIMULATED VS. OBSERVED
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SL2−1990−2070: SIMULATED VS. OBSERVED
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SL2−1990−2070: SIM VS. OBS CONCENTRATION
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SL2−1990−2070: SIMULATED VS. OBSERVED
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SL2−1990−2070: SIM VS. OBS CONCENTRATION
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SL2−1990−2070: SIM VS. OBS CONCENTRATION
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SL2−1990−2070: SIMULATED VS. OBSERVED

m = −0.046789
b  = 0.11697
r2 = 0.0092112

100
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL N, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SL2−1990−2070: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 0.0025706
k = 0.55

Simulated
Observed



−0.4 −0.2 0   0.2 

−0.5

−0.4

−0.3

−0.2

−0.1

0

0.1

0.2

0.3

m = 0.079
b  = 0.11
r2 = 0.034

OBSERVED LOG10 TOTAL N, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

N
, I

N
 M

G
/L

SL2−1990−2070: SIM VS. OBS CONCENTRATION
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m = 0.26049
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b  = 0.12425
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SL3−2420−2700: SIM VS. OBS CONCENTRATION
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SU2−0510−0570: SIMULATED VS. OBSERVED

m = 0.93554
b  = 0.13862
r2 = 0.74976
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p = 1.7522e−50
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h = 0
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SU2−0670−0810: SIMULATED VS. OBSERVED
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SU2−0741−0690: SIM VS. OBS CONCENTRATION
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SU3−0810−0970: SIM VS. OBS CONCENTRATION
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SU3−0970−1120: SIM VS. OBS CONCENTRATION
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SU3−0970−1120: SIMULATED VS. OBSERVED
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SU3−0970−1120: SIM VS. OBS CONCENTRATION
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SU3−0970−1120: SIM VS. OBS CONCENTRATION
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SU3−0970−1120: SIM VS. OBS CONCENTRATION
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SU3−0970−1120: SIM VS. OBS CONCENTRATION
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0.2 0.3 0.4 0.5 0.6 0.7

−10

−5

0

5

10

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SU3−0970−1120: ERROR VS. SHEAR STRESS

1.5 2 2.5 3 3.5 4 4.5 5 5.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 WATER TEMPERATURE, IN  oC IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SU3−0970−1120: LOAD CDF

 

 

h = 1
p = 0.0099
k = 0.17

Simulated
Observed

1.5 2 2.5 3 3.5 4 4.5 5 5.5
0

10

20

30

40

50

60

LOG10 WATER TEMPERATURE, IN  oC IN TON/DAY

C
O

U
N

T

SU3−0970−1120: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

100

101

102

103

104

T
O

T
A

L 
D

IS
H

A
R

G
E

, I
N

 C
F

S

FISHING CREEK NEAR BLOOMSBURG, PA.: FLOW TIME−SERIES

 

 
Simulated
Observed

−0.5 0   0.5 1   1.5 2   2.5 3   3.5 4   
−0.5

0

0.5

1

1.5

2

2.5

3

3.5

4

LOG10 OBSERVED FLOW

LO
G

10
 S

IM
U

LA
T

E
D

 F
LO

W

SU3−1310−1280: SIMULATED VS. OBSERVED
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SU7−1120−1140: SIM VS. OBS CONCENTRATION
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1 1.2 1.4 1.6 1.8 2 2.2 2.4
0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

1.05

1.1

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 D
IS

S
O

LV
E

D
 O

, I
N

 M
G

/L

SW1−1450−1510: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.24,
0.62,
0.34,

0.14
0.78
0.24

Simulated
Observed

0.7 0.8 0.9 1 1.1 1.2 1.3
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 DISSOLVED O, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW1−1450−1510: CONCENTRATION CDF

 

 

h = 0
p = 1
k = 0.086

Simulated
Observed

0.7 0.8 0.9 1 1.1 1.2 1.3
0

1

2

3

4

5

6

7

8

9

LOG10 DISSOLVED O, IN MG/L

C
O

U
N

T

SW1−1450−1510: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



2.5 3  3.5

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

3.8 m = 0.95
b  = 0.12
r2 = 0.79

OBSERVED LOG10 DISSOLVED O, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 D

IS
S

O
LV

E
D

 O
, I

N
 T

O
N

/D
A

Y SW1−1450−1510: SIM VS. OBS LOADS

0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SW1−1450−1510: ERROR VS. SHEAR STRESS

2 2.5 3 3.5 4
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 DISSOLVED O, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW1−1450−1510: LOAD CDF

 

 

h = 0
p = 0.84
k = 0.14

Simulated
Observed

2 2.5 3 3.5 4
0

2

4

6

8

10

12

LOG10 DISSOLVED O, IN TON/DAY

C
O

U
N

T

SW1−1450−1510: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

101

102

103

T
O

T
A

L 
D

IS
H

A
R

G
E

, I
N

 C
F

S

CHILLISQUAQUE CREEK AT WASHINGTONVILLE, PA: FLOW TIME−SERIES

 

 
Simulated
Observed

0.5 1  1.5 2  2.5 3  3.5

0.5

1

1.5

2

2.5

3

3.5

LOG10 OBSERVED FLOW

LO
G

10
 S

IM
U

LA
T

E
D

 F
LO

W

SW1−1450−1510: SIMULATED VS. OBSERVED

m = 0.87976
b  = 0.21491
r2 = 0.69997

100 101 102 103 104
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL DISHARGE, IN CFS

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW1−1450−1510: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 8.867e−55
k = 0.10671

Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

100

A
M

M
O

N
IA

, I
N

 M
G

/L

CHILLISQUAQUE CREEK AT WASHINGTONVILLE, PA: NH3X TIME−SERIES

 

 
Simulated
Observed

−1.6−1.4−1.2−1  −0.8−0.6−0.4−0.2 0   0.2 

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4

−0.2

0

0.2

LOG10 OBSERVED NH3X

LO
G

10
 S

IM
U

LA
T

E
D

 N
H

3X

SW1−1450−1510: SIMULATED VS. OBSERVED
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SW1−1890−1830: SIMULATED VS. OBSERVED
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h = 1
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SW1−1910−1890: SIMULATED VS. OBSERVED

m = 1.0079
b  = 0.023316
r2 = 0.69994
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h = 1
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SW2−1100−1130: SIMULATED VS. OBSERVED

m = 0.80241
b  = 0.43055
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SW3−1040−1220: SIMULATED VS. OBSERVED

m = 0.62024
b  = 0.36211
r2 = 0.47718
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SW3−1040−1220: SIM VS. OBS CONCENTRATION
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SW3−1040−1220: SIMULATED VS. OBSERVED

m = 0.80964
b  = 0.47301
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10−4 10−2 100 102 104 106
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL DISHARGE, IN CFS

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1040−1220: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 2.9515e−78
k = 0.12768

Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−5

100

A
M

M
O

N
IA

, I
N

 M
G

/L

LYCOMING CREEK NEAR TROUT RUN, PA: NH3X TIME−SERIES

 

 
Simulated
Observed

−8 −6 −4 −2 0 2 
−8

−6

−4

−2

0

2

LOG10 OBSERVED NH3X

LO
G

10
 S

IM
U

LA
T

E
D

 N
H

3X

SW3−1040−1220: SIMULATED VS. OBSERVED

m = 0.17115
b  = −2.3372
r2 = 0.00056737
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SW3−1040−1220: SIM VS. OBS CONCENTRATION
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SW3−1040−1220: SIMULATED VS. OBSERVED

m = 0.090218
b  = −0.46819
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SW3−1040−1220: SIM VS. OBS CONCENTRATION
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b  = 0.28256
r2 = 0.002521

10−2 10−1 100 101 102 103
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOT.SUSP.SEDIMENT, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1040−1220: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 5.6697e−26
k = 0.58333

Simulated
Observed



−1 0 1 2 
−1

−0.5

0

0.5

1

1.5

2

2.5

m = 0.24
b  = 0.28
r2 = 0.035

OBSERVED LOG10 TOT.SUSP.SEDIMENT, IN MG/LS
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

.S
U

S
P

.S
E

D
IM

E
N

T
, I

N
 M

G
/L

SW3−1040−1220: SIM VS. OBS CONCENTRATION

0.5 1 1.5 2 2.5 3
−1

−0.5

0

0.5

1

1.5

2

2.5

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 T
O

T
.S

U
S

P
.S

E
D

IM
E

N
T

, I
N

 M
G

/L

SW3−1040−1220: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.0076,
0.6,
9e−05,

−0.082
0.61
0.0052

Simulated
Observed

−1.5 −1 −0.5 0 0.5 1 1.5 2 2.5 3
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOT.SUSP.SEDIMENT, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1040−1220: CONCENTRATION CDF

 

 

h = 1
p = 0.016
k = 0.17

Simulated
Observed

−1.5 −1 −0.5 0 0.5 1 1.5 2 2.5 3
0

10

20

30

40

50

60

70

80

90

LOG10 TOT.SUSP.SEDIMENT, IN MG/L

C
O

U
N

T

SW3−1040−1220: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



1.5 2  2.5 3  3.5 4  4.5
1.5

2

2.5

3

3.5

4

4.5 m = 0.62
b  = 1.1
r2 = 0.36

OBSERVED LOG10 TOT.SUSP.SEDIMENT, IN TON/DAYS
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

.S
U

S
P

.S
E

D
IM

E
N

T
, I

N
 T

O
N

/D
A

Y

SW3−1040−1220: SIM VS. OBS LOADS

0.1 0.2 0.3 0.4 0.5 0.6 0.7
−400

−300

−200

−100

0

100

200

300

400

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SW3−1040−1220: ERROR VS. SHEAR STRESS

1 1.5 2 2.5 3 3.5 4 4.5 5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOT.SUSP.SEDIMENT, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1040−1220: LOAD CDF

 

 

h = 0
p = 0.27
k = 0.11

Simulated
Observed

1 1.5 2 2.5 3 3.5 4 4.5 5
0

5

10

15

20

25

30

35

40

45

LOG10 TOT.SUSP.SEDIMENT, IN TON/DAY

C
O

U
N

T

SW3−1040−1220: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

100

101

W
A

T
E

R
 T

E
M

P
E

R
A

T
U

R
E

, I
N

  o C

LYCOMING CREEK NEAR TROUT RUN, PA: WTMP TIME−SERIES

 

 
Simulated
Observed

−1  −0.5 0   0.5 1   

−1

−0.5

0

0.5

1

LOG10 OBSERVED WTMP

LO
G

10
 S

IM
U

LA
T

E
D

 W
T

M
P

SW3−1040−1220: SIMULATED VS. OBSERVED

m = 1.1522
b  = −0.14773
r2 = 0.76627

10−2 10−1 100 101 102
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

WATER TEMPERATURE, IN  oC

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1040−1220: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 0
p = 0.68054
k = 0.071795

Simulated
Observed



−1  −0.5 0   0.5 1   
−1

−0.5

0

0.5

1
m = 1
b  = 0.0061
r2 = 0.97

OBSERVED LOG10 WATER TEMPERATURE, IN  oC

S
IM

U
LA

T
E

D
 L

O
G

10
 W

A
T

E
R

 T
E

M
P

E
R

A
T

U
R

E
, I

N
  o C

SW3−1040−1220: SIM VS. OBS CONCENTRATION

0.5 1 1.5 2 2.5 3
−1

−0.5

0

0.5

1

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 W
A

T
E

R
 T

E
M

P
E

R
A

T
U

R
E

, I
N

  o C

SW3−1040−1220: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

−0.24,
1.4,
0.081,

−0.13
1.2
0.02

Simulated
Observed

−1 −0.5 0 0.5 1 1.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 WATER TEMPERATURE, IN  oC

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1040−1220: CONCENTRATION CDF

 

 

h = 0
p = 1
k = 0.04

Simulated
Observed

−1 −0.5 0 0.5 1 1.5
0

10

20

30

40

50

60

70

LOG10 WATER TEMPERATURE, IN  oC

C
O

U
N

T

SW3−1040−1220: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



2  2.5 3  3.5 4  4.5

2

2.5

3

3.5

4

4.5 m = 0.92
b  = 0.41
r2 = 0.74

OBSERVED LOG10 WATER TEMPERATURE, IN  oC IN TON/DAYS
IM

U
LA

T
E

D
 L

O
G

10
 W

A
T

E
R

 T
E

M
P

E
R

A
T

U
R

E
, I

N
  o C

 IN
 T

O
N

/D
A

Y

SW3−1040−1220: SIM VS. OBS LOADS

0.1 0.2 0.3 0.4 0.5 0.6 0.7
−5

−4

−3

−2

−1

0

1

2

3

4

5

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SW3−1040−1220: ERROR VS. SHEAR STRESS

1.5 2 2.5 3 3.5 4 4.5 5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 WATER TEMPERATURE, IN  oC IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1040−1220: LOAD CDF

 

 

h = 1
p = 0.015
k = 0.15

Simulated
Observed

1.5 2 2.5 3 3.5 4 4.5 5
0

10

20

30

40

50

60

70

LOG10 WATER TEMPERATURE, IN  oC IN TON/DAY

C
O

U
N

T

SW3−1040−1220: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

101

102

103

T
O

T
A

L 
D

IS
H

A
R

G
E

, I
N

 C
F

S

F FORK SINNEMAHONING CR NR SINNEMAHONING, PA: FLOW TIME−SERIES

 

 
Simulated
Observed

0.5 1  1.5 2  2.5 3  3.5

0.5

1

1.5

2

2.5

3

3.5

LOG10 OBSERVED FLOW

LO
G

10
 S

IM
U

LA
T

E
D

 F
LO

W

SW3−1091−1380: SIMULATED VS. OBSERVED
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m = 0.85208
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m = 0.85976
b  = 0.38362
r2 = 0.71017

10−2 100 102 104 106
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL DISHARGE, IN CFS

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 1.9046e−55
k = 0.10738

Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−6

10−4

10−2

100

A
M

M
O

N
IA

, I
N

 M
G

/L

DRIFTWOOD BR SINNEMAHONING CR AT STERLING RUN, PA: NH3X TIME−SERIES

 

 
Simulated
Observed

−7 −6 −5 −4 −3 −2 −1 0 1 

−7

−6

−5

−4

−3

−2

−1

0

1

LOG10 OBSERVED NH3X

LO
G

10
 S

IM
U

LA
T

E
D

 N
H

3X

SW3−1270−1370: SIMULATED VS. OBSERVED

m = 0.54002
b  = −1.0832
r2 = 0.023499

10−3 10−2 10−1 100 101 102
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

AMMONIA, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 2.2715e−55
k = 0.83146

Simulated
Observed



−2  −1.5 −1  −0.5 0   0.5 

−2

−1.5

−1

−0.5

0

0.5
m = 0.049
b  = −1.6
r2 = 0.00048

OBSERVED LOG10 AMMONIA, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 A

M
M

O
N

IA
, I

N
 M

G
/L

SW3−1270−1370: SIM VS. OBS CONCENTRATION

0.5 1 1.5 2 2.5 3 3.5

−2

−1.5

−1

−0.5

0

0.5

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 A
M

M
O

N
IA

, I
N

 M
G

/L

SW3−1270−1370: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

−0.044,
−1.5,
0.03,

−0.24
−1.2
0.17

Simulated
Observed

−2.5 −2 −1.5 −1 −0.5 0 0.5 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 AMMONIA, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: CONCENTRATION CDF

 

 

h = 1
p = 9.8e−06
k = 0.26

Simulated
Observed

−2.5 −2 −1.5 −1 −0.5 0 0.5 1
0

20

40

60

80

100

120

140

LOG10 AMMONIA, IN MG/L

C
O

U
N

T

SW3−1270−1370: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



−0.5 0   0.5 1   1.5 2   2.5 

−0.5

0

0.5

1

1.5

2

2.5
m = 0.69
b  = 0.32
r2 = 0.55

OBSERVED LOG10 AMMONIA, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 A

M
M

O
N

IA
, I

N
 T

O
N

/D
A

Y

SW3−1270−1370: SIM VS. OBS LOADS

0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

−8

−6

−4

−2

0

2

4

6

8

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SW3−1270−1370: ERROR VS. SHEAR STRESS

−1 −0.5 0 0.5 1 1.5 2 2.5 3
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 AMMONIA, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: LOAD CDF

 

 

h = 0
p = 0.53
k = 0.084

Simulated
Observed

−1 −0.5 0 0.5 1 1.5 2 2.5 3
0

5

10

15

20

25

30

35

40

45

50

LOG10 AMMONIA, IN TON/DAY

C
O

U
N

T

SW3−1270−1370: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

100

101

N
IT

R
A

T
E

, I
N

 M
G

/L

DRIFTWOOD BR SINNEMAHONING CR AT STERLING RUN, PA: NO3X TIME−SERIES

 

 
Simulated
Observed

−1  −0.5 0   0.5 1   

−1

−0.5

0

0.5

1

LOG10 OBSERVED NO3X

LO
G

10
 S

IM
U

LA
T

E
D

 N
O

3X

SW3−1270−1370: SIMULATED VS. OBSERVED

m = −0.13734
b  = −0.60608
r2 = 0.029991

10−2 10−1 100 101
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

NITRATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 2.6113e−05
k = 0.24859

Simulated
Observed



−1  −0.5 0   

−1.2

−1

−0.8

−0.6

−0.4

−0.2

0

0.2 m = −0.019
b  = −0.55
r2 = 0.00086

OBSERVED LOG10 NITRATE, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 N

IT
R

A
T

E
, I

N
 M

G
/L

SW3−1270−1370: SIM VS. OBS CONCENTRATION

0.5 1 1.5 2 2.5 3 3.5

−1.2

−1

−0.8

−0.6

−0.4

−0.2

0

0.2

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 N
IT

R
A

T
E

, I
N

 M
G

/L

SW3−1270−1370: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.29,
−1.2,
0.31,

−0.18
−0.11
0.32

Simulated
Observed

−1.4 −1.2 −1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 NITRATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: CONCENTRATION CDF

 

 

h = 1
p = 0.00018
k = 0.23

Simulated
Observed

−1.4 −1.2 −1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4
0

10

20

30

40

50

60

70

LOG10 NITRATE, IN MG/L

C
O

U
N

T

SW3−1270−1370: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



0 1 2 3
0

0.5

1

1.5

2

2.5

3

3.5 m = 0.52
b  = 1.1
r2 = 0.67

OBSERVED LOG10 NITRATE, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 N

IT
R

A
T

E
, I

N
 T

O
N

/D
A

Y

SW3−1270−1370: SIM VS. OBS LOADS

0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SW3−1270−1370: ERROR VS. SHEAR STRESS

−0.5 0 0.5 1 1.5 2 2.5 3 3.5 4
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 NITRATE, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: LOAD CDF

 

 

h = 1
p = 0.011
k = 0.17

Simulated
Observed

−0.5 0 0.5 1 1.5 2 2.5 3 3.5 4
0

5

10

15

20

25

30

35

40

45

50

LOG10 NITRATE, IN TON/DAY

C
O

U
N

T

SW3−1270−1370: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

100

101

T
O

T
A

L 
N

, I
N

 M
G

/L

DRIFTWOOD BR SINNEMAHONING CR AT STERLING RUN, PA: TOTN TIME−SERIES

 

 
Simulated
Observed

−0.5 0   0.5 1   

−0.5

0

0.5

1

LOG10 OBSERVED TOTN

LO
G

10
 S

IM
U

LA
T

E
D

 T
O

T
N

SW3−1270−1370: SIMULATED VS. OBSERVED

m = 0.61681
b  = −0.044457
r2 = 0.090653

100
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL N, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 0
p = 0.59305
k = 0.21739

Simulated
Observed



−0.8 −0.6 −0.4 −0.2 0   0.2 0.4 

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4
m = 0.45
b  = −0.19
r2 = 0.1

OBSERVED LOG10 TOTAL N, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

N
, I

N
 M

G
/L

SW3−1270−1370: SIM VS. OBS CONCENTRATION

0.5 1 1.5 2 2.5 3

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 T
O

T
A

L 
N

, I
N

 M
G

/L

SW3−1270−1370: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

−0.0047,
−0.47,
0.0003,

−0.26
0.17
0.62

Simulated
Observed

−1 −0.5 0 0.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL N, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: CONCENTRATION CDF

 

 

h = 0
p = 0.59
k = 0.22

Simulated
Observed

−1 −0.5 0 0.5
0

1

2

3

4

5

6

7

8

9

10

LOG10 TOTAL N, IN MG/L

C
O

U
N

T

SW3−1270−1370: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



1  1.5 2  2.5 3  

1

1.5

2

2.5

3
m = 0.7
b  = 0.78
r2 = 0.64

OBSERVED LOG10 TOTAL N, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

N
, I

N
 T

O
N

/D
A

Y

SW3−1270−1370: SIM VS. OBS LOADS

0.05 0.1 0.15 0.2 0.25 0.3

−2.5

−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

2.5

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SW3−1270−1370: ERROR VS. SHEAR STRESS

0.5 1 1.5 2 2.5 3 3.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL N, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: LOAD CDF

 

 

h = 0
p = 0.59
k = 0.22

Simulated
Observed

0.5 1 1.5 2 2.5 3 3.5
0

1

2

3

4

5

6

LOG10 TOTAL N, IN TON/DAY

C
O

U
N

T

SW3−1270−1370: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−2

10−1

100

T
O

T
A

L 
P

, I
N

 M
G

/L

DRIFTWOOD BR SINNEMAHONING CR AT STERLING RUN, PA: TOTP TIME−SERIES

 

 
Simulated
Observed

−2.5 −2  −1.5 −1  −0.5 0   0.5 

−2.5

−2

−1.5

−1

−0.5

0

0.5

LOG10 OBSERVED TOTP

LO
G

10
 S

IM
U

LA
T

E
D

 T
O

T
P

SW3−1270−1370: SIMULATED VS. OBSERVED

m = 0.63656
b  = −0.84084
r2 = 0.097645

10−3 10−2 10−1 100 101
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL P, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 5.0337e−18
k = 0.46927

Simulated
Observed



−2.5 −2  −1.5 −1  −0.5 0   
−2.5

−2

−1.5

−1

−0.5

0 m = 0.68
b  = −0.69
r2 = 0.17

OBSERVED LOG10 TOTAL P, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

P
, I

N
 M

G
/L

SW3−1270−1370: SIM VS. OBS CONCENTRATION

0.5 1 1.5 2 2.5 3 3.5
−2.5

−2

−1.5

−1

−0.5

0

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 T
O

T
A

L 
P

, I
N

 M
G

/L

SW3−1270−1370: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

−0.026,
−1.6,
0.0038,

−0.28
−1.2
0.17

Simulated
Observed

−3 −2.5 −2 −1.5 −1 −0.5 0 0.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL P, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: CONCENTRATION CDF

 

 

h = 1
p = 1.6e−08
k = 0.32

Simulated
Observed

−3 −2.5 −2 −1.5 −1 −0.5 0 0.5
0

10

20

30

40

50

60

LOG10 TOTAL P, IN MG/L

C
O

U
N

T

SW3−1270−1370: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



0  0.5 1  1.5 2  2.5 3  

0

0.5

1

1.5

2

2.5

3

m = 0.71
b  = 0.21
r2 = 0.63

OBSERVED LOG10 TOTAL P, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

P
, I

N
 T

O
N

/D
A

Y

SW3−1270−1370: SIM VS. OBS LOADS

0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SW3−1270−1370: ERROR VS. SHEAR STRESS

−0.5 0 0.5 1 1.5 2 2.5 3 3.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL P, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: LOAD CDF

 

 

h = 0
p = 0.12
k = 0.12

Simulated
Observed

−0.5 0 0.5 1 1.5 2 2.5 3 3.5
0

5

10

15

20

25

30

35

40

45

50

LOG10 TOTAL P, IN TON/DAY

C
O

U
N

T

SW3−1270−1370: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

100

101

102

103

T
O

T
.S

U
S

P
.S

E
D

IM
E

N
T

, I
N

 M
G

/L

DRIFTWOOD BR SINNEMAHONING CR AT STERLING RUN, PA: TSSX TIME−SERIES

 

 
Simulated
Observed

−1.5−1  −0.5 0   0.5 1   1.5 2   2.5 3   

−1.5

−1

−0.5

0

0.5

1

1.5

2

2.5

3

LOG10 OBSERVED TSSX

LO
G

10
 S

IM
U

LA
T

E
D

 T
S

S
X

SW3−1270−1370: SIMULATED VS. OBSERVED

m = 0.17529
b  = 0.14176
r2 = 0.0044941

10−2 10−1 100 101 102 103
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOT.SUSP.SEDIMENT, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 4.3268e−19
k = 0.53425

Simulated
Observed



−1  −0.5 0   0.5 1   1.5 2   
−1

−0.5

0

0.5

1

1.5

2
m = 0.37
b  = 0.18
r2 = 0.061

OBSERVED LOG10 TOT.SUSP.SEDIMENT, IN MG/LS
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

.S
U

S
P

.S
E

D
IM

E
N

T
, I

N
 M

G
/L

SW3−1270−1370: SIM VS. OBS CONCENTRATION

0.5 1 1.5 2 2.5 3 3.5
−1

−0.5

0

0.5

1

1.5

2

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 T
O

T
.S

U
S

P
.S

E
D

IM
E

N
T

, I
N

 M
G

/L

SW3−1270−1370: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.11,
0.35,
0.029,

−0.11
0.66
0.013

Simulated
Observed

−1.5 −1 −0.5 0 0.5 1 1.5 2 2.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOT.SUSP.SEDIMENT, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: CONCENTRATION CDF

 

 

h = 1
p = 0.024
k = 0.17

Simulated
Observed

−1.5 −1 −0.5 0 0.5 1 1.5 2 2.5
0

10

20

30

40

50

60

70

80

LOG10 TOT.SUSP.SEDIMENT, IN MG/L

C
O

U
N

T

SW3−1270−1370: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



2 3 4 5
1.5

2

2.5

3

3.5

4

4.5

5
m = 0.66
b  = 1
r2 = 0.41

OBSERVED LOG10 TOT.SUSP.SEDIMENT, IN TON/DAYS
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

.S
U

S
P

.S
E

D
IM

E
N

T
, I

N
 T

O
N

/D
A

Y

SW3−1270−1370: SIM VS. OBS LOADS

0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

−100

−50

0

50

100

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SW3−1270−1370: ERROR VS. SHEAR STRESS

1 1.5 2 2.5 3 3.5 4 4.5 5 5.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOT.SUSP.SEDIMENT, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: LOAD CDF

 

 

h = 0
p = 0.49
k = 0.096

Simulated
Observed

1 1.5 2 2.5 3 3.5 4 4.5 5 5.5
0

5

10

15

20

25

30

35

LOG10 TOT.SUSP.SEDIMENT, IN TON/DAY

C
O

U
N

T

SW3−1270−1370: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

100

101

W
A

T
E

R
 T

E
M

P
E

R
A

T
U

R
E

, I
N

  o C

DRIFTWOOD BR SINNEMAHONING CR AT STERLING RUN, PA: WTMP TIME−SERIES

 

 
Simulated
Observed

−1  −0.5 0   0.5 1   

−1

−0.5

0

0.5

1

LOG10 OBSERVED WTMP

LO
G

10
 S

IM
U

LA
T

E
D

 W
T

M
P

SW3−1270−1370: SIMULATED VS. OBSERVED

m = 0.8966
b  = 0.11728
r2 = 0.73192

10−2 10−1 100 101 102
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

WATER TEMPERATURE, IN  oC

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 0
p = 0.22523
k = 0.11765

Simulated
Observed



−0.5 0   0.5 1   

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

1.2

1.4

m = 0.96
b  = 0.049
r2 = 0.98

OBSERVED LOG10 WATER TEMPERATURE, IN  oC

S
IM

U
LA

T
E

D
 L

O
G

10
 W

A
T

E
R

 T
E

M
P

E
R

A
T

U
R

E
, I

N
  o C

SW3−1270−1370: SIM VS. OBS CONCENTRATION

0.5 1 1.5 2 2.5 3 3.5

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

1.2

1.4

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 W
A

T
E

R
 T

E
M

P
E

R
A

T
U

R
E

, I
N

  o C

SW3−1270−1370: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

−0.32,
1.6,
0.17,

−0.28
1.6
0.14

Simulated
Observed

−1 −0.5 0 0.5 1 1.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 WATER TEMPERATURE, IN  oC

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: CONCENTRATION CDF

 

 

h = 0
p = 1
k = 0.039

Simulated
Observed

−1 −0.5 0 0.5 1 1.5
0

5

10

15

20

25

30

35

40

45

LOG10 WATER TEMPERATURE, IN  oC

C
O

U
N

T

SW3−1270−1370: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



2  2.5 3  3.5 4  4.5 5  

2

2.5

3

3.5

4

4.5

5 m = 0.84
b  = 0.68
r2 = 0.66

OBSERVED LOG10 WATER TEMPERATURE, IN  oC IN TON/DAYS
IM

U
LA

T
E

D
 L

O
G

10
 W

A
T

E
R

 T
E

M
P

E
R

A
T

U
R

E
, I

N
  o C

 IN
 T

O
N

/D
A

Y

SW3−1270−1370: SIM VS. OBS LOADS

0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

−4

−3

−2

−1

0

1

2

3

4

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SW3−1270−1370: ERROR VS. SHEAR STRESS

1.5 2 2.5 3 3.5 4 4.5 5 5.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 WATER TEMPERATURE, IN  oC IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1270−1370: LOAD CDF

 

 

h = 1
p = 0.01
k = 0.18

Simulated
Observed

1.5 2 2.5 3 3.5 4 4.5 5 5.5
0

5

10

15

20

25

30

35

40

45

50

LOG10 WATER TEMPERATURE, IN  oC IN TON/DAY

C
O

U
N

T

SW3−1270−1370: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

101

D
IS

S
O

LV
E

D
 O

, I
N

 M
G

/L

SINNEMAHONING CR  FIRST FK: DOXX TIME−SERIES

 

 
Simulated
Observed

0.75 0.8 0.85 0.9 0.95 1   1.05 1.1 1.15
0.75

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15

LOG10 OBSERVED DOXX

LO
G

10
 S

IM
U

LA
T

E
D

 D
O

X
X

SW3−1380−1490: SIMULATED VS. OBSERVED

m = 0.91109
b  = 0.084292
r2 = 0.68188

100 101 102
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

DISSOLVED O, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1380−1490: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 0
p = 0.18975
k = 0.12676

Simulated
Observed



0.8 0.9 1  1.1
0.75

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15
m = 0.95
b  = 0.051
r2 = 0.81

OBSERVED LOG10 DISSOLVED O, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 D

IS
S

O
LV

E
D

 O
, I

N
 M

G
/L

SW3−1380−1490: SIM VS. OBS CONCENTRATION

0.5 1 1.5 2 2.5 3
0.75

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 D
IS

S
O

LV
E

D
 O

, I
N

 M
G

/L

SW3−1380−1490: C−Q SCATTER PLOTS

 

 
Simulated
Observed

0.7 0.8 0.9 1 1.1 1.2
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 DISSOLVED O, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1380−1490: CONCENTRATION CDF

 

 

h = 0
p = 0.47
k = 0.099

Simulated
Observed

0.7 0.8 0.9 1 1.1 1.2
0

5

10

15

20

25

30

LOG10 DISSOLVED O, IN MG/L

C
O

U
N

T

SW3−1380−1490: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−6

10−4

10−2

A
M

M
O

N
IA

, I
N

 M
G

/L

SINNEMAHONING CR  FIRST FK: NH3X TIME−SERIES

 

 
Simulated
Observed

−7 −6 −5 −4 −3 −2 −1

−7

−6

−5

−4

−3

−2

−1

LOG10 OBSERVED NH3X

LO
G

10
 S

IM
U

LA
T

E
D

 N
H

3X

SW3−1380−1490: SIMULATED VS. OBSERVED

m = 0.37519
b  = −1.6369
r2 = 0.011917

10−6 10−5 10−4 10−3 10−2 10−1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

AMMONIA, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1380−1490: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 1.5385e−64
k = 0.95541

Simulated
Observed



−2.2 −2  −1.8 −1.6 −1.4 −1.2 −1  

−2.2

−2

−1.8

−1.6

−1.4

−1.2

−1

m = −0.41
b  = −2.5
r2 = 0.061

OBSERVED LOG10 AMMONIA, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 A

M
M

O
N

IA
, I

N
 M

G
/L

SW3−1380−1490: SIM VS. OBS CONCENTRATION

0.5 1 1.5 2 2.5 3

−2.2

−2

−1.8

−1.6

−1.4

−1.2

−1

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 A
M

M
O

N
IA

, I
N

 M
G

/L

SW3−1380−1490: C−Q SCATTER PLOTS

 

 
Simulated
Observed

−2.5 −2 −1.5 −1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 AMMONIA, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1380−1490: CONCENTRATION CDF

 

 

h = 1
p = 0.00015
k = 0.24

Simulated
Observed

−2.6 −2.4 −2.2 −2 −1.8 −1.6 −1.4 −1.2 −1
0

20

40

60

80

100

120

140

LOG10 AMMONIA, IN MG/L

C
O

U
N

T

SW3−1380−1490: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

100

N
IT

R
A

T
E

, I
N

 M
G

/L

SINNEMAHONING CR  FIRST FK: NO3X TIME−SERIES

 

 
Simulated
Observed

−1.2 −1  −0.8 −0.6 −0.4 −0.2 0   

−1.2

−1

−0.8

−0.6

−0.4

−0.2

0

LOG10 OBSERVED NO3X

LO
G

10
 S

IM
U

LA
T

E
D

 N
O

3X

SW3−1380−1490: SIMULATED VS. OBSERVED

m = −0.22047
b  = −0.70081
r2 = 0.15712

10−2 10−1 100 101
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

NITRATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1380−1490: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 2.7099e−15
k = 0.46154

Simulated
Observed



−1.2 −1  −0.8 −0.6 −0.4 −0.2 0   

−1.2

−1

−0.8

−0.6

−0.4

−0.2

0

m = −0.16
b  = −0.66
r2 = 0.098

OBSERVED LOG10 NITRATE, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 N

IT
R

A
T

E
, I

N
 M

G
/L

SW3−1380−1490: SIM VS. OBS CONCENTRATION

0.5 1 1.5 2 2.5 3

−1.2

−1

−0.8

−0.6

−0.4

−0.2

0

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 N
IT

R
A

T
E

, I
N

 M
G

/L

SW3−1380−1490: C−Q SCATTER PLOTS

 

 
Simulated
Observed

−1.4 −1.2 −1 −0.8 −0.6 −0.4 −0.2 0 0.2
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 NITRATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1380−1490: CONCENTRATION CDF

 

 

h = 1
p = 1e−15
k = 0.47

Simulated
Observed

−1.4 −1.2 −1 −0.8 −0.6 −0.4 −0.2 0 0.2
0

5

10

15

20

25

30

35

40

45

LOG10 NITRATE, IN MG/L

C
O

U
N

T

SW3−1380−1490: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−2

10−1

T
O

T
A

L 
P

, I
N

 M
G

/L

SINNEMAHONING CR  FIRST FK: TOTP TIME−SERIES

 

 
Simulated
Observed

−2.5 −2  −1.5 −1  −0.5

−2.5

−2

−1.5

−1

−0.5

LOG10 OBSERVED TOTP

LO
G

10
 S

IM
U

LA
T

E
D

 T
O

T
P

SW3−1380−1490: SIMULATED VS. OBSERVED

m = 0.27897
b  = −1.2534
r2 = 0.028773

10−3 10−2 10−1 100
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL P, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1380−1490: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 0.001067
k = 0.21519

Simulated
Observed



−2  −1.5 −1  −0.5

−2.4

−2.2

−2

−1.8

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4

m = 0.43
b  = −0.98
r2 = 0.098

OBSERVED LOG10 TOTAL P, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

P
, I

N
 M

G
/L

SW3−1380−1490: SIM VS. OBS CONCENTRATION

0.5 1 1.5 2 2.5 3

−2.4

−2.2

−2

−1.8

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 T
O

T
A

L 
P

, I
N

 M
G

/L

SW3−1380−1490: C−Q SCATTER PLOTS

 

 
Simulated
Observed

−2.5 −2 −1.5 −1 −0.5 0
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL P, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1380−1490: CONCENTRATION CDF

 

 

h = 1
p = 0.012
k = 0.18

Simulated
Observed

−2.5 −2 −1.5 −1 −0.5 0
0

10

20

30

40

50

60

70

LOG10 TOTAL P, IN MG/L

C
O

U
N

T

SW3−1380−1490: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

100

101

102

T
O

T
.S

U
S

P
.S

E
D

IM
E

N
T

, I
N

 M
G

/L

SINNEMAHONING CR  FIRST FK: TSSX TIME−SERIES

 

 
Simulated
Observed

−1  −0.5 0   0.5 1   1.5 2   2.5 

−1

−0.5

0

0.5

1

1.5

2

2.5

LOG10 OBSERVED TSSX

LO
G

10
 S

IM
U

LA
T

E
D

 T
S

S
X

SW3−1380−1490: SIMULATED VS. OBSERVED

m = 0.095583
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m = 0.44942
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SW3−1690−0003: SIM VS. OBS CONCENTRATION

1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2

0

0.5

1

1.5

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 T
O

T
.S

U
S

P
.S

E
D

IM
E

N
T

, I
N

 M
G

/L

SW3−1690−0003: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.22,
0.2,
0.021,

0.069
0.36
0.0023

Simulated
Observed

−0.5 0 0.5 1 1.5 2
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOT.SUSP.SEDIMENT, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW3−1690−0003: CONCENTRATION CDF

 

 

h = 1
p = 8.6e−05
k = 0.24

Simulated
Observed

−0.5 0 0.5 1 1.5 2
0

10

20

30

40

50

60

70

LOG10 TOT.SUSP.SEDIMENT, IN MG/L

C
O

U
N

T

SW3−1690−0003: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



2  2.5 3  3.5 4  4.5 5  

2

2.5

3

3.5

4

4.5

5
m = 0.79
b  = 0.46
r2 = 0.46

OBSERVED LOG10 TOT.SUSP.SEDIMENT, IN TON/DAYS
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

.S
U

S
P

.S
E

D
IM

E
N

T
, I

N
 T

O
N

/D
A

Y

SW3−1690−0003: SIM VS. OBS LOADS
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SW3−1690−1660: SIM VS. OBS CONCENTRATION
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SW3−1920−1750: SIMULATED VS. OBSERVED

m = 0.59923
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SW3−1920−1750: SIM VS. OBS CONCENTRATION
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SW4−1110−1150: SIMULATED VS. OBSERVED
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SW4−1110−1150: SIM VS. OBS CONCENTRATION
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SW4−1110−1150: SIM VS. OBS CONCENTRATION
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SW4−1260−0003: SIM VS. OBS CONCENTRATION
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SW4−1490−1400: SIMULATED VS. OBSERVED
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SW4−1490−1400: SIM VS. OBS CONCENTRATION
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m = 0.93078
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SW5−1540−0003: SIMULATED VS. OBSERVED
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b  = −0.16455
r2 = 0.0092987

10−2 10−1 100 101
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

NITRATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 2.1222e−33
k = 0.66467

Simulated
Observed



−1.2 −1  −0.8 −0.6 −0.4 −0.2 0   

−1.2

−1

−0.8

−0.6

−0.4

−0.2

0 m = 0.075
b  = −0.18
r2 = 0.022

OBSERVED LOG10 NITRATE, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 N

IT
R

A
T

E
, I

N
 M

G
/L

SW5−1540−0003: SIM VS. OBS CONCENTRATION

2.5 3 3.5 4

−1.2

−1

−0.8

−0.6

−0.4

−0.2

0

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 N
IT

R
A

T
E

, I
N

 M
G

/L

SW5−1540−0003: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.15,
−0.91,
0.17,

−0.023
−0.13
0.015

Simulated
Observed

−1.4 −1.2 −1 −0.8 −0.6 −0.4 −0.2 0 0.2
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 NITRATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: CONCENTRATION CDF

 

 

h = 1
p = 8.1e−29
k = 0.62

Simulated
Observed

−1.4 −1.2 −1 −0.8 −0.6 −0.4 −0.2 0 0.2
0

10

20

30

40

50

60

70

LOG10 NITRATE, IN MG/L

C
O

U
N

T

SW5−1540−0003: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



2.5 3  3.5 4  4.5

2.5

3

3.5

4

4.5
m = 0.67
b  = 1.3
r2 = 0.78

OBSERVED LOG10 NITRATE, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 N

IT
R

A
T

E
, I

N
 T

O
N

/D
A

Y

SW5−1540−0003: SIM VS. OBS LOADS

−1 −0.5 0 0.5 1

−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SW5−1540−0003: ERROR VS. SHEAR STRESS

2 2.5 3 3.5 4 4.5 5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 NITRATE, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: LOAD CDF

 

 

h = 1
p = 0.00017
k = 0.23

Simulated
Observed

2 2.5 3 3.5 4 4.5 5
0

5

10

15

20

25

30

35

LOG10 NITRATE, IN TON/DAY

C
O

U
N

T

SW5−1540−0003: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−2

10−1

P
H

O
S

P
H

A
T

E
, I

N
 M

G
/L

WB SUSQUEHANNA RIVER AT KARTHAUS, PA: PO4X TIME−SERIES

 

 
Simulated
Observed

−2.8−2.6−2.4−2.2 −2  −1.8−1.6−1.4−1.2 −1  
−2.8

−2.6

−2.4

−2.2

−2

−1.8

−1.6

−1.4

−1.2

−1

LOG10 OBSERVED PO4X

LO
G

10
 S

IM
U

LA
T

E
D

 P
O

4X

SW5−1540−0003: SIMULATED VS. OBSERVED

m = −0.19973
b  = −2.6301
r2 = 0.026115

10−3 10−2 10−1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

PHOSPHATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 1.7189e−19
k = 0.52597

Simulated
Observed



−2.5 −2  −1.5

−2.6

−2.4

−2.2

−2

−1.8

−1.6

−1.4

−1.2 m = 0.34
b  = −1.4
r2 = 0.21

OBSERVED LOG10 PHOSPHATE, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 P

H
O

S
P

H
A

T
E

, I
N

 M
G

/L

SW5−1540−0003: SIM VS. OBS CONCENTRATION

2.5 3 3.5 4

−2.6

−2.4

−2.2

−2

−1.8

−1.6

−1.4

−1.2

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 P
H

O
S

P
H

A
T

E
, I

N
 M

G
/L

SW5−1540−0003: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

−0.074,
−1.8,
0.026,

0.13
−2.5
0.11

Simulated
Observed

−2.8 −2.6 −2.4 −2.2 −2 −1.8 −1.6 −1.4 −1.2 −1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 PHOSPHATE, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: CONCENTRATION CDF

 

 

h = 0
p = 0.36
k = 0.1

Simulated
Observed

−2.8 −2.6 −2.4 −2.2 −2 −1.8 −1.6 −1.4 −1.2 −1
0

20

40

60

80

100

120

LOG10 PHOSPHATE, IN MG/L

C
O

U
N

T

SW5−1540−0003: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



0.5 1  1.5 2  2.5
0.5

1

1.5

2

2.5
m = 0.92
b  = 0.15
r2 = 0.77

OBSERVED LOG10 PHOSPHATE, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 P

H
O

S
P

H
A

T
E

, I
N

 T
O

N
/D

A
Y SW5−1540−0003: SIM VS. OBS LOADS

−1 −0.5 0 0.5 1
−0.08

−0.06

−0.04

−0.02

0

0.02

0.04

0.06

0.08

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SW5−1540−0003: ERROR VS. SHEAR STRESS

0 0.5 1 1.5 2 2.5 3
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 PHOSPHATE, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: LOAD CDF

 

 

h = 0
p = 0.72
k = 0.078

Simulated
Observed

0 0.5 1 1.5 2 2.5 3
0

5

10

15

20

25

30

LOG10 PHOSPHATE, IN TON/DAY

C
O

U
N

T

SW5−1540−0003: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

100

T
O

T
A

L 
N

, I
N

 M
G

/L

WB SUSQUEHANNA RIVER AT KARTHAUS, PA: TOTN TIME−SERIES

 

 
Simulated
Observed

−0.6 −0.4 −0.2 0   0.2 0.4 

−0.6

−0.4

−0.2

0

0.2

0.4

LOG10 OBSERVED TOTN

LO
G

10
 S

IM
U

LA
T

E
D

 T
O

T
N

SW5−1540−0003: SIMULATED VS. OBSERVED

m = 0.20887
b  = −0.024954
r2 = 0.12493

10−0.6 10−0.4 10−0.2 100 100.2
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL N, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 7.7569e−20
k = 0.52903

Simulated
Observed



−0.6 −0.4 −0.2 0   0.2 

−0.6

−0.5

−0.4

−0.3

−0.2

−0.1

0

0.1

0.2
m = 0.22
b  = −0.044
r2 = 0.19

OBSERVED LOG10 TOTAL N, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

N
, I

N
 M

G
/L

SW5−1540−0003: SIM VS. OBS CONCENTRATION

2.5 3 3.5 4

−0.6

−0.5

−0.4

−0.3

−0.2

−0.1

0

0.1

0.2

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 T
O

T
A

L 
N

, I
N

 M
G

/L

SW5−1540−0003: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.22,
−1,
0.45,

0.05
−0.27
0.071

Simulated
Observed

−0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL N, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: CONCENTRATION CDF

 

 

h = 1
p = 1.9e−18
k = 0.51

Simulated
Observed

−0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6
0

5

10

15

20

25

30

35

40

LOG10 TOTAL N, IN MG/L

C
O

U
N

T

SW5−1540−0003: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



2.5 3  3.5 4  4.5

2.5

3

3.5

4

4.5
m = 0.72
b  = 1.2
r2 = 0.86

OBSERVED LOG10 TOTAL N, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

N
, I

N
 T

O
N

/D
A

Y

SW5−1540−0003: SIM VS. OBS LOADS

−1 −0.5 0 0.5 1

−1

−0.5

0

0.5

1

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SW5−1540−0003: ERROR VS. SHEAR STRESS

2 2.5 3 3.5 4 4.5 5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL N, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: LOAD CDF

 

 

h = 1
p = 0.0034
k = 0.2

Simulated
Observed

2 2.5 3 3.5 4 4.5 5
0

5

10

15

20

25

30

LOG10 TOTAL N, IN TON/DAY

C
O

U
N

T

SW5−1540−0003: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−2

10−1

T
O

T
A

L 
P

, I
N

 M
G

/L

WB SUSQUEHANNA RIVER AT KARTHAUS, PA: TOTP TIME−SERIES

 

 
Simulated
Observed

−2.4−2.2−2  −1.8−1.6−1.4−1.2−1  −0.8−0.6−0.4

−2.4

−2.2

−2

−1.8

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4

LOG10 OBSERVED TOTP

LO
G

10
 S

IM
U

LA
T

E
D

 T
O

T
P

SW5−1540−0003: SIMULATED VS. OBSERVED

m = 0.43201
b  = −0.90324
r2 = 0.24425

10−3 10−2 10−1 100
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL P, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 0.00027322
k = 0.22754

Simulated
Observed



−2.5 −2  −1.5 −1  −0.5

−2.4

−2.2

−2

−1.8

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4
m = 0.57
b  = −0.71
r2 = 0.53

OBSERVED LOG10 TOTAL P, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

P
, I

N
 M

G
/L

SW5−1540−0003: SIM VS. OBS CONCENTRATION

2.5 3 3.5 4

−2.4

−2.2

−2

−1.8

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 T
O

T
A

L 
P

, I
N

 M
G

/L

SW5−1540−0003: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.37,
−2.9,
0.23,

0.47
−3.3
0.51

Simulated
Observed

−3 −2.5 −2 −1.5 −1 −0.5 0
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL P, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: CONCENTRATION CDF

 

 

h = 1
p = 0.0054
k = 0.19

Simulated
Observed

−3 −2.5 −2 −1.5 −1 −0.5 0
0

10

20

30

40

50

60

70

LOG10 TOTAL P, IN MG/L

C
O

U
N

T

SW5−1540−0003: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



0.5 1  1.5 2  2.5 3  3.5
0.5

1

1.5

2

2.5

3

3.5 m = 0.83
b  = 0.4
r2 = 0.8

OBSERVED LOG10 TOTAL P, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

A
L 

P
, I

N
 T

O
N

/D
A

Y

SW5−1540−0003: SIM VS. OBS LOADS

−1 −0.5 0 0.5 1

−0.4

−0.3

−0.2

−0.1

0

0.1

0.2

0.3

0.4

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SW5−1540−0003: ERROR VS. SHEAR STRESS

0 0.5 1 1.5 2 2.5 3 3.5 4
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOTAL P, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: LOAD CDF

 

 

h = 0
p = 0.27
k = 0.11

Simulated
Observed

0 0.5 1 1.5 2 2.5 3 3.5 4
0

5

10

15

20

25

30

35

LOG10 TOTAL P, IN TON/DAY

C
O

U
N

T

SW5−1540−0003: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

100

101

102

103

T
O

T
.S

U
S

P
.S

E
D

IM
E

N
T

, I
N

 M
G

/L

WB SUSQUEHANNA RIVER AT KARTHAUS, PA: TSSX TIME−SERIES

 

 
Simulated
Observed

−1  −0.5 0   0.5 1   1.5 2   2.5 3   
−1

−0.5

0

0.5

1

1.5

2

2.5

3

LOG10 OBSERVED TSSX

LO
G

10
 S

IM
U

LA
T

E
D

 T
S

S
X

SW5−1540−0003: SIMULATED VS. OBSERVED

m = 0.87496
b  = −0.062916
r2 = 0.36977

10−1 100 101 102 103 104
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOT.SUSP.SEDIMENT, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 5.9977e−07
k = 0.3038

Simulated
Observed



0  0.5 1  1.5 2  2.5 3  

0

0.5

1

1.5

2

2.5

3

m = 0.88
b  = 0.015
r2 = 0.65

OBSERVED LOG10 TOT.SUSP.SEDIMENT, IN MG/LS
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

.S
U

S
P

.S
E

D
IM

E
N

T
, I

N
 M

G
/L

SW5−1540−0003: SIM VS. OBS CONCENTRATION

2.5 3 3.5 4

0

0.5

1

1.5

2

2.5

3

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 T
O

T
.S

U
S

P
.S

E
D

IM
E

N
T

, I
N

 M
G

/L

SW5−1540−0003: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.75,
−1.5,
0.48,

1
−2.6
0.61

Simulated
Observed

−0.5 0 0.5 1 1.5 2 2.5 3 3.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOT.SUSP.SEDIMENT, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: CONCENTRATION CDF

 

 

h = 0
p = 0.24
k = 0.11

Simulated
Observed

−0.5 0 0.5 1 1.5 2 2.5 3 3.5
0

10

20

30

40

50

60

70

LOG10 TOT.SUSP.SEDIMENT, IN MG/L

C
O

U
N

T

SW5−1540−0003: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



3 4 5 6 7
3

3.5

4

4.5

5

5.5

6

6.5

7 m = 0.92
b  = 0.29
r2 = 0.81

OBSERVED LOG10 TOT.SUSP.SEDIMENT, IN TON/DAYS
IM

U
LA

T
E

D
 L

O
G

10
 T

O
T

.S
U

S
P

.S
E

D
IM

E
N

T
, I

N
 T

O
N

/D
A

Y

SW5−1540−0003: SIM VS. OBS LOADS

−1 −0.5 0 0.5 1

−1000

−800

−600

−400

−200

0

200

400

600

800

1000

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SW5−1540−0003: ERROR VS. SHEAR STRESS

2 3 4 5 6 7 8
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 TOT.SUSP.SEDIMENT, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: LOAD CDF

 

 

h = 0
p = 0.74
k = 0.076

Simulated
Observed

2 3 4 5 6 7 8
0

5

10

15

20

25

30

35

LOG10 TOT.SUSP.SEDIMENT, IN TON/DAY

C
O

U
N

T

SW5−1540−0003: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

100

101

W
A

T
E

R
 T

E
M

P
E

R
A

T
U

R
E

, I
N

  o C

WB SUSQUEHANNA RIVER AT KARTHAUS, PA: WTMP TIME−SERIES

 

 
Simulated
Observed

−1  −0.5 0   0.5 1   1.5 

−1

−0.5

0

0.5

1

1.5

LOG10 OBSERVED WTMP

LO
G

10
 S

IM
U

LA
T

E
D

 W
T

M
P

SW5−1540−0003: SIMULATED VS. OBSERVED

m = 1.042
b  = −0.05381
r2 = 0.6597

10−2 10−1 100 101 102
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

WATER TEMPERATURE, IN  oC

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 0
p = 0.15731
k = 0.12346

Simulated
Observed



−0.5 0   0.5 1   

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

1.2

1.4

m = 0.88
b  = 0.14
r2 = 0.83

OBSERVED LOG10 WATER TEMPERATURE, IN  oC

S
IM

U
LA

T
E

D
 L

O
G

10
 W

A
T

E
R

 T
E

M
P

E
R

A
T

U
R

E
, I

N
  o C

SW5−1540−0003: SIM VS. OBS CONCENTRATION

2.5 3 3.5 4

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

1.2

1.4

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 W
A

T
E

R
 T

E
M

P
E

R
A

T
U

R
E

, I
N

  o C

SW5−1540−0003: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

−0.38,
2.2,
0.18,

−0.29
1.9
0.087

Simulated
Observed

−1 −0.5 0 0.5 1 1.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 WATER TEMPERATURE, IN  oC

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: CONCENTRATION CDF

 

 

h = 0
p = 0.84
k = 0.068

Simulated
Observed

−1 −0.5 0 0.5 1 1.5
0

5

10

15

20

25

30

35

40

45

50

LOG10 WATER TEMPERATURE, IN  oC

C
O

U
N

T

SW5−1540−0003: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



3  3.5 4  4.5 5  5.5

3

3.5

4

4.5

5

5.5 m = 0.88
b  = 0.6
r2 = 0.74

OBSERVED LOG10 WATER TEMPERATURE, IN  oC IN TON/DAYS
IM

U
LA

T
E

D
 L

O
G

10
 W

A
T

E
R

 T
E

M
P

E
R

A
T

U
R

E
, I

N
  o C

 IN
 T

O
N

/D
A

Y

SW5−1540−0003: SIM VS. OBS LOADS

−1 −0.5 0 0.5 1

−15

−10

−5

0

5

10

15

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SW5−1540−0003: ERROR VS. SHEAR STRESS

2.5 3 3.5 4 4.5 5 5.5 6
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 WATER TEMPERATURE, IN  oC IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW5−1540−0003: LOAD CDF

 

 

h = 0
p = 0.092
k = 0.14

Simulated
Observed

2.5 3 3.5 4 4.5 5 5.5 6
0

10

20

30

40

50

60

70

LOG10 WATER TEMPERATURE, IN  oC IN TON/DAY

C
O

U
N

T

SW5−1540−0003: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

101

D
IS

S
O

LV
E

D
 O

, I
N

 M
G

/L

WEST BRANCH SUSQUEHANNA RIVER AT RENOVO, PA: DOXX TIME−SERIES

 

 
Simulated
Observed

0.85 0.9 0.95 1   1.05 1.1 1.15

0.85

0.9

0.95

1

1.05

1.1

1.15

LOG10 OBSERVED DOXX

LO
G

10
 S

IM
U

LA
T

E
D

 D
O

X
X

SW6−1330−1230: SIMULATED VS. OBSERVED

m = 0.91263
b  = 0.097204
r2 = 0.91224

100 101 102
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

DISSOLVED O, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW6−1330−1230: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 0
p = 0.99697
k = 0.1

Simulated
Observed



0.9 0.95 1   1.05 1.1 

0.9

0.95

1

1.05

1.1
m = 0.97
b  = 0.035
r2 = 0.98

OBSERVED LOG10 DISSOLVED O, IN MG/L

S
IM

U
LA

T
E

D
 L

O
G

10
 D

IS
S

O
LV

E
D

 O
, I

N
 M

G
/L

SW6−1330−1230: SIM VS. OBS CONCENTRATION

2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4

0.9

0.95

1

1.05

1.1

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 D
IS

S
O

LV
E

D
 O

, I
N

 M
G

/L

SW6−1330−1230: C−Q SCATTER PLOTS

 

 

m = 
b  = 
r2 = 

0.096,
0.67,
0.17,

0.083
0.72
0.1

Simulated
Observed

0.85 0.9 0.95 1 1.05 1.1 1.15 1.2
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 DISSOLVED O, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW6−1330−1230: CONCENTRATION CDF

 

 

h = 0
p = 1
k = 0.1

Simulated
Observed

0.85 0.9 0.95 1 1.05 1.1 1.15 1.2
0

1

2

3

4

5

6

7

LOG10 DISSOLVED O, IN MG/L

C
O

U
N

T

SW6−1330−1230: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



4  4.5 5  5.5

4

4.2

4.4

4.6

4.8

5

5.2

5.4

5.6

5.8
m = 0.79
b  = 1.1
r2 = 0.84

OBSERVED LOG10 DISSOLVED O, IN TON/DAY

S
IM

U
LA

T
E

D
 L

O
G

10
 D

IS
S

O
LV

E
D

 O
, I

N
 T

O
N

/D
A

Y SW6−1330−1230: SIM VS. OBS LOADS

0.05 0.1 0.15 0.2 0.25

−1

−0.5

0

0.5

1

SHEAR STRESS

C
O

N
C

E
N

T
R

A
T

IO
N

 E
R

R
O

R

SW6−1330−1230: ERROR VS. SHEAR STRESS

3.5 4 4.5 5 5.5 6
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 DISSOLVED O, IN TON/DAY

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW6−1330−1230: LOAD CDF

 

 

h = 0
p = 0.34
k = 0.23

Simulated
Observed

3.5 4 4.5 5 5.5 6
0

1

2

3

4

5

6

7

LOG10 DISSOLVED O, IN TON/DAY

C
O

U
N

T

SW6−1330−1230: LOAD HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

102

103

104

105

T
O

T
A

L 
D

IS
H

A
R

G
E

, I
N

 C
F

S

WEST BRANCH SUSQUEHANNA RIVER AT RENOVO, PA: FLOW TIME−SERIES

 

 
Simulated
Observed

2  2.5 3  3.5 4  4.5 5  

2

2.5

3

3.5

4

4.5

5

LOG10 OBSERVED FLOW

LO
G

10
 S

IM
U

LA
T

E
D

 F
LO

W

SW6−1330−1230: SIMULATED VS. OBSERVED

m = 0.77436
b  = 0.83736
r2 = 0.76175

101 102 103 104 105 106
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

TOTAL DISHARGE, IN CFS

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

SW6−1330−1230: EMPIRICAL CUMULATIVE DISTRIBUTION

 

 

h = 1
p = 4.0453e−48
k = 0.099963

Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

A
M

M
O

N
IA

, I
N

 M
G

/L

WEST BRANCH SUSQUEHANNA RIVER AT RENOVO, PA: NH3X TIME−SERIES

 

 
Simulated
Observed

−1.8 −1.6 −1.4 −1.2 −1  −0.8 −0.6 −0.4

−1.8

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4

LOG10 OBSERVED NH3X

LO
G

10
 S

IM
U

LA
T

E
D

 N
H

3X

SW6−1330−1230: SIMULATED VS. OBSERVED

m = 0.12824
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SW7−1320−0003: SIM VS. OBS CONCENTRATION
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SW7−1320−0003: SIM VS. OBS CONCENTRATION
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WU2−3020−3320: SIM VS. OBS CONCENTRATION
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WU2−3020−3320: SIMULATED VS. OBSERVED
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WU2−3020−3320: SIMULATED VS. OBSERVED
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m = 0.65109
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WU3−3481−0001: SIM VS. OBS CONCENTRATION
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WU3−3481−0001: SIM VS. OBS CONCENTRATION

−1 0 1 2 3

−2.2

−2

−1.8

−1.6

−1.4

−1.2

−1

−0.8

−0.6

−0.4

LOG10 TOTAL DISHARGE, IN CFS

LO
G

 A
M

M
O

N
IA

, I
N

 M
G

/L

WU3−3481−0001: C−Q SCATTER PLOTS

 

 
Simulated
Observed

−2.5 −2 −1.5 −1 −0.5 0
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LOG10 AMMONIA, IN MG/L

C
U

M
U

LA
T

IV
E

 D
IS

T
R

IB
U

T
IO

N

WU3−3481−0001: CONCENTRATION CDF

 

 

h = 1
p = 2.7e−08
k = 0.25

Simulated
Observed

−2.5 −2 −1.5 −1 −0.5 0
0

10

20

30

40

50

60

70

80

90

LOG10 AMMONIA, IN MG/L

C
O

U
N

T

WU3−3481−0001: CONCENTRATION HISTOGRAMS

 

 
Simulated
Observed



01−Jan−1985 01−Jan−1990 01−Jan−1995 01−Jan−2000 31−Dec−2004 31−Dec−2009 31−Dec−2014

10−1

100

N
IT

R
A

T
E

, I
N

 M
G

/L

GUNPOWDER FALLS: NO3X TIME−SERIES

 

 
Simulated
Observed

−1  −0.5 0   0.5 

−1

−0.5

0

0.5

LOG10 OBSERVED NO3X

LO
G

10
 S

IM
U

LA
T

E
D

 N
O

3X

WU3−3481−0001: SIMULATED VS. OBSERVED

m = 0.22305
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WU3−3481−0001: SIMULATED VS. OBSERVED

m = 0.26385
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WU3−3481−0001: SIMULATED VS. OBSERVED

m = 0.28846
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WU3−3481−0001: SIM VS. OBS CONCENTRATION
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YM4−6620−0003: SIM VS. OBS CONCENTRATION
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