
.

"

"

"

"

Mason Llano

Junction

Marble Falls

Kimble

Mason

Llano

Sutton

Edwards

Llano

Kerr

Gillespie

Real

Menard

Blanco

Burnet

San Saba San Saba

10

87

83

377

29

71

16

41

290

55

Ranch Road 385

Mi
lam

Ranch Road 1871

Ra
nch

 Ro
ad

 23
23

2630

Ra
nc

h R
oa

d 2
29

1

Ra
nc

h R
oa

d 1
67

4

Farm To Market Road 152

Ra
nc

h R
oa

d 7
83

State

Ranc
h R

oad
 38

6

Ranch Road 2241

Ra
nc

h T
o M

ark
et 

Ro
ad

 78
3

F

Ranch Road 1431

Ranch Road 864
Ma

in

Farm Road 962

Ra
nc

h T
o M

ark
et 

Ro
ad

 23
23

Riv
er 

Oa
ks

Hi

Ra
nch

 Ro
ad

 15
2

Fo
rd

Hil l

Farm To Market Road 2233

Kerrville

Austin

Ranch Road 501

La
ke

29
37

7

87

29

29

83

377

State

71

16

83

November 2010

10 0 105 Miles

Legend
" Major Cities

Highways
Counties
Lake Marble Falls
Lake Marble Falls Watershed
Inks Lake Watershed
Lake LBJ Watershed

Phase 3 Watershed
Figure 3-1.



.

")

")

")

")

")

")

")

!(

!(

Color ado River

Mason Llano

Junction

Rocksprings

Highland Haven
Granite Shoals

ROY INKS DAM

ALVIN WIRTZ DAM

November 2010

9 0 94.5 Miles

Legend
") Texas Cities
!( Dam

Stream
Lake LBJ Watershed
Lake LBJ

Lake LBJ Sub-watersheds
Direct Drainage
Llano River
Sandy Creek

Lake LBJ Watershed and
Stream Network

Figure 3-2.



.

")

")

")

")

")

")

")

Color ado River

Mason
Llano

Junction

Rocksprings

Highland Haven
Granite Shoals

November 2010

10 0 105 Miles

Legend
") Texas Cities

Stream
Lake LBJ
Carbonate Karst
Crystalline Rock

Lake LBJ Watershed
Geologic Regions (Modified
TWDB 2009)

Figure 3-3.



.

$+
$+

$+$+
$+

$+

$+
$+

$+

$+

$+

$+

$+

$+$+

$+

$+

$+

$+

$+

$+

$+

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

418531
417787

419099

415272
411250

410738

414605

414402

418449 05

414363 06

418863 06

417232 05

415822 06

415650 06

418897 05

414670 06 418877 06

413954 06

413605 05

413329 07

412040 06

417706 06

November 2010

10 0 105 Miles

Legend
$+ Precipitation Gage
!( Temperature Gage

Lake LBJ
Precipitation (inches)

22-24
24-26
26-28
28-30
30-32

Lake LBJ Watershed
Average Annual Precipitation
and Meteorological Stations

Figure 3-4.



.

November 2010

10 0 105 Miles

Legend
Lake LBJ

Stream

Lake LBJ Watershed

Elevation (m above msl)
High : 784.497

Low : 146.397

Figure 3-5.
Lake LBJ Watershed
with Digital Elevation Model



.

")

")

")

")

")

")

")

Colorado River

Mason
Llano

Junction

Rocksprings

Highland Haven
Granite Shoals

November 2010

10 0 105 Miles

Legend
") Texas Cities

Stream

Lake LBJ

TX071

TX089

TX144

TX151

TX155

TX227

TX295

TX360

TX481

TX488

TX538

TX253

TX309

TX327

TX369

TX542

TX544

TX546

TX547

TX565

TX000

Lake LBJ Watershed
STATSGO Classification

Figure 3-6.



.

Mason
Llano

Junction

Rocksprings

Highland Haven
Granite Shoals

Sunrise Beach Village

November 2010

10 0 105 Miles

Legend
Deciduous Forest

Evergreen Forest

Mixed Forest

Forested Wetlands

Agricultural Land-Row Crop

Hay

Range - Brush

Range - Grasses

Range - Southwestern Arid

Residential-Low Density

Residential-Medium Density

Residential-High Density

Industrial

Water

Lake LBJ Watershed
Land Cover

Figure 3-7.



.

Highland Haven

Granite ShoalsSunrise Beach Village

November 2010

2 0 21 Miles

Legend
Deciduous Forest

Evergreen Forest

Mixed Forest

Forested Wetlands

Agricultural Land-Row Crop

Hay

Range - Brush

Range - Grasses

Range - Southwestern Arid

Residential-Low Density

Residential-Medium Density

Residential-High Density

Industrial

Water

Development near Lake LBJ
Figure 3-8.



.

"

"

"

"

Llano

Highland Haven

Granite Shoals
Sunrise Beach Village

November 2010

4 0 42 Miles

Legend
" Texas Cities

Stream

Lake LBJ Watershed

Lake LBJ

Highland Lakes Watershed Ordinance

Region A

Region B

Region C

Lake LBJ Watershed within
the HLWO

Figure 3-9.



.

#*

#*

#*

#*

#*

#*

#*

#*

"

"

"

"

"

"

"
Mason Llano

Junction

Rocksprings

Highland Haven
Granite Shoals

Murpaks Inc.

City of Mason

Kingsland MUD

City of Junction

Camp Longhorn Inc.

Lake LBJ MUD No. 1

City of Rocksprings

AquaSource Utilities

November 2010

10 0 105 Miles

Legend
" Texas Cities

#* Permitted Discharger

Stream

Lake LBJ Watershed

Lake LBJ

Lake LBJ Watershed
Permitted Dischargers

Figure 3-10.



.

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

31

41

30

63

55

36

52

64

42
44

43

46

49

59

51

62

50

47

57

58 65

68

60

4

November 2010

2 0 21 Miles

Legend
!( Pour Points

Stream

Lake LBJ Watershed

Lake LBJ Model Segment

SWAT Model Subbasin

Lake LBJ Lake Model
Segmentation and Watershed
Model Pour Points

Figure 3-11.



.

(

(
(

(

(

(

( (

(
(

(

(
(

(
(

(

(

!(

!(

!(

!(

Colo r ado Riv e r

17471

17470

12386

12214

08151500

08152000

08150800
08150700

08150000
08148500

2694

28972878

24982424

2313

2851

2669

2616
2443

2399

November 2010

10 0 105 Miles

Legend
( USGS Calibration Station

( Hydromet Calibration Station

!( Water Quality Calibration Station

Stream

Lake LBJ Watershed

Lake LBJ Model Segment

Lake LBJ Delineation

Lake LBJ Sub-watershed
Delineation with Calibration
Stations

Figure 3-12.



Ll
an

o 
R

iv
er

 n
ea

r J
un

ct
io

n 
(R

ea
ch

 6
9)

10
-4

10
-2

10
0

10
2

10
4

10
6

10
-4

10
-2

10
0

10
2

10
4

10
6

SWAT average monthly flow
(cfs)

R
2  =

 0
.6

6
N

S
 =

 0
.0

6
%

 D
iff

 =
 3

38
.7

9
n 

= 
24

8
P

O
R

 =
 1

98
4 

to
 2

00
8

Ll
an

o 
R

iv
er

 n
ea

r M
as

on
 (R

ea
ch

 3
2)

10
-4

10
-2

10
0

10
2

10
4

10
6

10
-4

10
-2

10
0

10
2

10
4

10
6

R
2  =

 0
.6

9
N

S
 =

 -0
.1

2
%

 D
iff

 =
 4

84
.4

1
n 

= 
24

8
P

O
R

 =
 1

98
4 

to
 2

00
8

Ll
an

o 
R

iv
er

 a
t L

la
no

 (R
ea

ch
 1

3)

10
-6

10
-4

10
-2

10
0

10
2

10
4

10
6

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 fl
ow

(c
fs

)

10
-6

10
-4

10
-2

10
0

10
2

10
4

10
6

SWAT average monthly flow
(cfs)

R
2  =

 0
.7

3
N

S
 =

 -0
.1

3
%

 D
iff

 =
 4

85
.0

4
n 

= 
30

0
P

O
R

 =
 1

98
4 

to
 2

00
8

S
an

dy
 C

re
ek

 n
ea

r K
in

gs
la

nd
 (R

ea
ch

 6
3)

10
-4

10
-2

10
0

10
2

10
4

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 fl
ow

(c
fs

)

10
-4

10
-2

10
0

10
2

10
4

SWAT average monthly flow
(cfs)

R
2  =

 0
.7

2
N

S
 =

 0
.1

4
%

 D
iff

 =
 3

35
.7

6
n 

= 
24

6
P

O
R

 =
 1

98
4 

to
 2

00
8

��
��

��
�3

-1
3�
��
�
��
��

��
��

�
��
�
��

��
��

��
��
��
�
��
�
��

���
��

� 
�
�!
�
���

��
!�

���
 
��
�"

��
��
��

�
��
���

��
��
�#
�
�

��
��
"

M
od

el
 ru

n:
 d

ef
au

lt.
C

al
ib

ra
tio

n 
va

lu
es

 a
re

 m
ea

su
re

d 
U

S
G

S
.

C
al

ib
ra

tio
n 

va
lu

es
 o

f 0
 a

re
 p

lo
tte

d 
as

 0
.0

01
.

JR
B

 - 
D

:\J
ob

s\
P

A
R

cr
m

\A
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_x
y_

20
09

07
09

.p
ro

Fr
i J

an
 2

9 
13

:3
2:

03
 2

01
0

D
R

A
FT

jbeasley
Text Box



1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Daily average flows (cfs)

��
��

��
�3

-1
4�
��
�
��

��
��
��
��
��
��
��
��
��
�
��
��

���
���

��
��
��
��
��

��
��

���
��

��
�
��

���
��
��
�

Ju
nc

tio
n

M
as

on

Ll
an

o

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_l
la

no
_t

em
po

ra
l_

20
10

01
14

.p
ro

Sa
t J

an
 1

6 
16

:5
9:

29
 2

01
0

D
R

A
FT

jbeasley
Text Box



TSS

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-10

10-5

100

105

1010

TS
S

(k
g/

d)

�������3-15��%����� ����"�#���� ����!���&�'(������������%�������������

QEA/CRF - D:\Jobs\PARcrm\Analysis\CF_LOADEST\w_by_station\PARcrm_station_rating_curves_20090202.pro
Fri Jan 29 14:06:59 2010

DRAFT

OrgP

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

O
rg

P
(k

g/
d)

^̂̂̂̂̂ ^̂̂2^̂2 ^̂2^3 ^̂̂̂̂̂̂̂̂̂̂2 ^̂̂2^̂2^̂̂2^2^̂̂̂̂̂̂̂̂̂̂̂̂2^̂̂̂̂̂̂̂̂2 ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂

PO4

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

P
O

4
(k

g/
d)

TP

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

TP (k
g/

d)

jbeasley
Text Box



OrgN

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

108

O
rg

N
(k

g/
d)

^^̂̂̂̂^̂̂̂̂2 ^̂̂̂̂̂̂^̂̂

�������3-15��%����� ����"�#���� ����!���&�'(������������%�������������

QEA/CRF - D:\Jobs\PARcrm\Analysis\CF_LOADEST\w_by_station\PARcrm_station_rating_curves_20090202.pro
Fri Jan 29 14:07:00 2010

DRAFT

NH4

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

N
H

4
(k

g/
d)

NOx

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-10

10-5

100

105

1010

N
O

2+
N

O
3

(k
g/

d)

jbeasley
Text Box



TSS

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-10

10-5

100

105

1010

TS
S

(k
g/

d)

�������3-15!��%����� ����"�#���� ����!���&�'(������������%������������ ����

QEA/CRF - D:\Jobs\PARcrm\Analysis\CF_LOADEST\w_by_station\PARcrm_station_rating_curves_20090202.pro
Fri Jan 29 14:09:36 2010

DRAFT

OrgP

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

O
rg

P
(k

g/
d)

PO4

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

TP (k
g/

d)

TP

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-10

10-5

100

105

1010

O
rg

N
(k

g/
d)

jbeasley
Text Box



OrgN

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

N
H

4
(k

g/
d)

�������3-15!��%����� ����"�#���� ����!���&�'(������������%������������ ����

QEA/CRF - D:\Jobs\PARcrm\Analysis\CF_LOADEST\w_by_station\PARcrm_station_rating_curves_20090202.pro
Fri Jan 29 14:09:37 2010

DRAFT

NH4

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-10

10-5

100

105

1010

N
O

2+
N

O
3

(k
g/

d)

jbeasley
Text Box



TSS

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-10

10-5

100

105

1010

TS
S

(k
g/

d)

�������3-15 ��%����� ����"�#���� ����!���&�'(������������)���������*���"���

QEA/CRF - D:\Jobs\PARcrm\Analysis\CF_LOADEST\w_by_station\PARcrm_station_rating_curves_20090202.pro
Fri Jan 29 14:06:56 2010

DRAFT

OrgP

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

O
rg

P
(k

g/
d)

^7 ^6 ^8 ^2 ^6 ^3^3^4 ^̂3^2 ^̂̂̂̂2 ^̂4^3^3^4 ^̂̂̂2 ^̂̂̂̂2 ^̂̂̂2^2 ^̂̂̂̂̂̂̂̂̂̂̂^̂ ^

PO4

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

P
O

4
(k

g/
d)

TP

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

TP (k
g/

d)

^

jbeasley
Text Box



OrgN

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

O
rg

N
(k

g/
d)

^2 ^2 ^4 ^3 ^̂̂2^5 ^2^̂2 ^3^̂6^2^3^̂2^̂2^̂2 ^̂̂̂̂̂2^̂2 ^2 ^̂̂2 ^̂ ^

�������3-15 ��%����� ����"�#���� ����!���&�'(������������)���������*���"���

QEA/CRF - D:\Jobs\PARcrm\Analysis\CF_LOADEST\w_by_station\PARcrm_station_rating_curves_20090202.pro
Fri Jan 29 14:06:57 2010

DRAFT

NH4

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

N
H

4
(k

g/
d)

NOx

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

N
O

2+
N

O
3

(k
g/

d)

^3 ^̂̂5 ^2 ^2 ^̂3^2 ^̂2 ^̂̂̂3^4^̂2^̂2^̂3 ^̂̂^2^

jbeasley
Text Box



TSS

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-10

10-5

100

105

1010

TS
S

(k
g/

d)

�������3-15���%����� ����"�#���� ����!���&�'(������������%���������+"��

QEA/CRF - D:\Jobs\PARcrm\Analysis\CF_LOADEST\w_by_station\PARcrm_station_rating_curves_20090202.pro
Fri Jan 29 14:09:35 2010

DRAFT

OrgP

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

O
rg

P
(k

g/
d)

PO4

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

TP (k
g/

d)

TP

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

108

O
rg

N
(k

g/
d)

jbeasley
Text Box



OrgN

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-6

10-4

10-2

100

102

104

106

N
H

4
(k

g/
d)

�������3-15���%����� ����"�#���� ����!���&�'(������������%���������+"��

QEA/CRF - D:\Jobs\PARcrm\Analysis\CF_LOADEST\w_by_station\PARcrm_station_rating_curves_20090202.pro
Fri Jan 29 14:09:35 2010

DRAFT

NH4

10-4 10-2 100 102 104 106

Flow Rate
(cfs)

10-10

10-5

100

105

1010

N
O

2+
N

O
3

(k
g/

d)

jbeasley
Text Box



   
 1

98
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
-2

10
0

10
2

10
4

10
6

Daily average flows (cfs)

��
��

��
�3

-1
6a
���

�!
��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
��
��
�
��
��

���
�
�(
��
���

��
��
��
�
�
��

��
��
��
��
���

�
��

�)�
��
�*

�	

+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.5

5:
 N

S 
=

 0
.4

7:
 V

ol
 %

D
iff

 =
 1

.7
7

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

8 
20

10

D
R

A
FT

   
 1

98
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

98
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

98
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

98
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

98
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Daily average flows (cfs)

   
 1

99
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

99
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

99
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

99
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Daily average flows (cfs)

   
 1

99
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

Daily average flows (cfs)

   
 1

99
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

11010
0

10
00

10
00

0

Daily average flows (cfs)

jbeasley
Text Box



   
 1

99
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

��
��

��
�3

-1
6a
���

�!
��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
��
��
�
��
��

���
�
�(
��
���

��
��
��
�
�
��

��
��
��
��
���

�
��

�)�
��
�*

�	

+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.5

5:
 N

S 
=

 0
.4

7:
 V

ol
 %

D
iff

 =
 1

.7
7

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

8 
20

10

D
R

A
FT

   
 1

99
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

99
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

99
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Daily average flows (cfs)

   
 2

00
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 2

00
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 2

00
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 2

00
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Daily average flows (cfs)

   
 2

00
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 2

00
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Daily average flows (cfs)

   
 2

00
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Daily average flows (cfs)

   
 2

00
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

jbeasley
Text Box



   
 2

00
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0
Daily average flows (cfs)

��
��

��
�3

-1
6a
���

�!
��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
��
��
�
��
��

���
�
�(
��
���

��
��
��
�
�
��

��
��
��
��
���

�
��

�)�
��
�*

�	

+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.5

5:
 N

S 
=

 0
.4

7:
 V

ol
 %

D
iff

 =
 1

.7
7

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

8 
20

10

D
R

A
FT

jbeasley
Text Box



   
 1

98
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

��
��

��
�3

-1
6b

���
�!

��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
��
��
�
��
��

���
�
�(
��
���

��
��
��
�
�
��

��
��
��
��
��
��
�
��
��

�)�
��
�*

�

�+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.5

0:
 N

S 
=

 0
.4

2:
 V

ol
 %

D
iff

 =
 1

5.
00

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

4 
20

10

D
R

A
FT

   
 1

98
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

98
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

98
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

98
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

98
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Daily average flows (cfs)

   
 1

99
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

99
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

99
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

10
00

0

Daily average flows (cfs)

   
 1

99
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Daily average flows (cfs)

   
 1

99
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

Daily average flows (cfs)

   
 1

99
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

jbeasley
Text Box



   
 1

99
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0
Daily average flows (cfs)

��
��

��
�3

-1
6b

���
�!

��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
��
��
�
��
��

���
�
�(
��
���

��
��
��
�
�
��

��
��
��
��
��
��
�
��
��

�)�
��
�*

�

�+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.5

0:
 N

S 
=

 0
.4

2:
 V

ol
 %

D
iff

 =
 1

5.
00

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

4 
20

10

D
R

A
FT

   
 2

00
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 2

00
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 2

00
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 2

00
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Daily average flows (cfs)

   
 2

00
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 2

00
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Daily average flows (cfs)

   
 2

00
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Daily average flows (cfs)

   
 2

00
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 2

00
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Daily average flows (cfs)

jbeasley
Text Box



   
 1

98
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

��
��

��
�3

-1
6c
���

�!
��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
��
��
�
��
��

���
�
�(
��
���

��
��
��
�
�
��

��
��
��
��
��
��
��

��
���

��
)�

��
�*

��
,+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.6

4:
 N

S 
=

 0
.5

2:
 V

ol
 %

D
iff

 =
 -4

.0
6

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

2 
20

10

D
R

A
FT

   
 1

98
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

98
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

98
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

98
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

98
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Daily average flows (cfs)

   
 1

99
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 1

99
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Daily average flows (cfs)

   
 1

99
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

10
00

0

Daily average flows (cfs)

   
 1

99
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Daily average flows (cfs)

   
 1

99
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

Daily average flows (cfs)

   
 1

99
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

jbeasley
Text Box



   
 1

99
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0
Daily average flows (cfs)

��
��

��
�3

-1
6c
���

�!
��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
��
��
�
��
��

���
�
�(
��
���

��
��
��
�
�
��

��
��
��
��
��
��
��

��
���

��
)�

��
�*

��
,+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.6

4:
 N

S 
=

 0
.5

2:
 V

ol
 %

D
iff

 =
 -4

.0
6

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

2 
20

10

D
R

A
FT

   
 2

00
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 2

00
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 2

00
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Daily average flows (cfs)

   
 2

00
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Daily average flows (cfs)

   
 2

00
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 2

00
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Daily average flows (cfs)

   
 2

00
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Daily average flows (cfs)

   
 2

00
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 2

00
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Daily average flows (cfs)

jbeasley
Text Box



   
 1

98
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

Daily average flows (cfs)

��
��

��
�3

-1
6d

���
�!

��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
��
��
�
��
��

���
�
�(
��
���

��
��
��
#�

��
��
-
��
�!
��
��
��
.
��
��
�
��

�)�
��
�*

��

+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.5

7:
 N

S 
=

 0
.4

9:
 V

ol
 %

D
iff

 =
 -1

6.
42

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:2

0 
20

10

D
R

A
FT

   
 1

98
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

Daily average flows (cfs)

   
 1

98
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

Daily average flows (cfs)

   
 1

98
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

Daily average flows (cfs)

   
 1

98
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

Daily average flows (cfs)

   
 1

98
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

Daily average flows (cfs)

   
 1

99
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

Daily average flows (cfs)

   
 1

99
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
-2

10
0

10
2

10
4

10
6

Daily average flows (cfs)

   
 1

99
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

11010
0

10
00

10
00

0

Daily average flows (cfs)

   
 1

99
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

11010
0

Daily average flows (cfs)

   
 1

99
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

11010
0

10
00

Daily average flows (cfs)

   
 1

99
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

Daily average flows (cfs)

jbeasley
Text Box



   
 1

99
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

Daily average flows (cfs)

��
��

��
�3

-1
6d

���
�!

��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
��
��
�
��
��

���
�
�(
��
���

��
��
��
#�

��
��
-
��
�!
��
��
��
.
��
��
�
��

�)�
��
�*

��

+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.5

7:
 N

S 
=

 0
.4

9:
 V

ol
 %

D
iff

 =
 -1

6.
42

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:2

0 
20

10

D
R

A
FT

   
 2

00
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

Daily average flows (cfs)

   
 2

00
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

Daily average flows (cfs)

   
 2

00
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
-2

10
0

10
2

10
4

10
6

Daily average flows (cfs)

   
 2

00
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

Daily average flows (cfs)

   
 2

00
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

Daily average flows (cfs)

   
 2

00
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

Daily average flows (cfs)

   
 2

00
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

Daily average flows (cfs)

   
 2

00
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
1

10
2

10
3

10
4

10
5

Daily average flows (cfs)

   
 2

00
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

Daily average flows (cfs)

jbeasley
Text Box



   
 1

98
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0
Monthly average flows (cfs)

��
��

��
�3

-1
7a
���

�!
��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
�'

��
�*
�
��
��

���
�
�(
��
���

��
��
��
�
�
��

��
��
��
��
���

�
��

�)�
��
�*

�	

+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.8

2:
 N

S 
=

 0
.8

1:
 V

ol
 %

D
iff

 =
 1

.7
7

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

8 
20

10

D
R

A
FT

   
 1

98
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

98
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

98
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

98
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

98
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 1

99
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

99
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

99
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

99
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 1

99
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 1

99
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

jbeasley
Text Box



   
 1

99
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0
Monthly average flows (cfs)

��
��

��
�3

-1
7a
���

�!
��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
�'

��
�*
�
��
��

���
�
�(
��
���

��
��
��
�
�
��

��
��
��
��
���

�
��

�)�
��
�*

�	

+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.8

2:
 N

S 
=

 0
.8

1:
 V

ol
 %

D
iff

 =
 1

.7
7

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

8 
20

10

D
R

A
FT

   
 1

99
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

99
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

99
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 2

00
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 2

00
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

10
00

0

Monthly average flows (cfs)

   
 2

00
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 2

00
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 2

00
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

10
00

0

Monthly average flows (cfs)

   
 2

00
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 2

00
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 2

00
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

jbeasley
Text Box



   
 2

00
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

��
��

��
�3

-1
7a
���

�!
��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
�'

��
�*
�
��
��

���
�
�(
��
���

��
��
��
�
�
��

��
��
��
��
���

�
��

�)�
��
�*

�	

+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.8

2:
 N

S 
=

 0
.8

1:
 V

ol
 %

D
iff

 =
 1

.7
7

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

8 
20

10

D
R

A
FT

jbeasley
Text Box



   
 1

98
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0
Monthly average flows (cfs)

��
��

��
�3

-1
7b

���
�!

��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
�'

��
�*
�
��
��

���
�
�(
��
���

��
��
��
�
�
��

��
��
��
��
��
��
�
��
��

�)�
��
�*

�

�+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.8

5:
 N

S 
=

 0
.8

3:
 V

ol
 %

D
iff

 =
 1

5.
00

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

4 
20

10

D
R

A
FT

   
 1

98
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

98
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

98
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

98
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

98
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 1

99
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

99
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

99
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

99
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

Monthly average flows (cfs)

   
 1

99
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

Monthly average flows (cfs)

   
 1

99
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

jbeasley
Text Box



   
 1

99
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

��
��

��
�3

-1
7b

���
�!

��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
�'

��
�*
�
��
��

���
�
�(
��
���

��
��
��
�
�
��

��
��
��
��
��
��
�
��
��

�)�
��
�*

�

�+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.8

5:
 N

S 
=

 0
.8

3:
 V

ol
 %

D
iff

 =
 1

5.
00

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

4 
20

10

D
R

A
FT

   
 2

00
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 2

00
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

10
00

0

Monthly average flows (cfs)

   
 2

00
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 2

00
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 2

00
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

10
00

0

Monthly average flows (cfs)

   
 2

00
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

Monthly average flows (cfs)

   
 2

00
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 2

00
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 2

00
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

jbeasley
Text Box



   
 1

98
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0
Monthly average flows (cfs)

��
��

��
�3

-1
7c
���

�!
��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
�'

��
�*
�
��
��

���
�
�(
��
���

��
��
��
�
�
��

��
��
��
��
��
��
��

��
���

��
)�

��
�*

��
,+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.8

3:
 N

S 
=

 0
.8

1:
 V

ol
 %

D
iff

 =
 -4

.0
6

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

2 
20

10

D
R

A
FT

   
 1

98
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 1

98
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

98
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

Monthly average flows (cfs)

   
 1

98
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

98
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 1

99
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 1

99
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 1

99
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

Monthly average flows (cfs)

   
 1

99
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 1

99
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

Monthly average flows (cfs)

   
 1

99
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

jbeasley
Text Box



   
 1

99
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

Monthly average flows (cfs)

��
��

��
�3

-1
7c
���

�!
��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
�'

��
�*
�
��
��

���
�
�(
��
���

��
��
��
�
�
��

��
��
��
��
��
��
��

��
���

��
)�

��
�*

��
,+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.8

3:
 N

S 
=

 0
.8

1:
 V

ol
 %

D
iff

 =
 -4

.0
6

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

2 
20

10

D
R

A
FT

   
 2

00
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 2

00
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

10
0

10
00

Monthly average flows (cfs)

   
 2

00
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 2

00
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 2

00
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 2

00
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 2

00
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

   
 2

00
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 2

00
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

10
00

Monthly average flows (cfs)

jbeasley
Text Box



   
 1

98
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

Monthly average flows (cfs)

��
��

��
�3

-1
7d

���
�!

��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
�'

��
�*
�
��
��

���
�
�(
��
���

��
��
��
#�

��
��
-
��
�!
��
��
��
.
��
��
�
��

�)�
��
�*

��

+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.6

9:
 N

S 
=

 0
.6

2:
 V

ol
 %

D
iff

 =
 -1

6.
42

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:2

0 
20

10

D
R

A
FT

   
 1

98
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

Monthly average flows (cfs)

   
 1

98
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

Monthly average flows (cfs)

   
 1

98
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

11010
0

10
00

Monthly average flows (cfs)

   
 1

98
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

Monthly average flows (cfs)

   
 1

98
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

Monthly average flows (cfs)

   
 1

99
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

Monthly average flows (cfs)

   
 1

99
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

10
00

0.
0

Monthly average flows (cfs)

   
 1

99
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

11010
0

10
00

Monthly average flows (cfs)

   
 1

99
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

1010
0

Monthly average flows (cfs)

   
 1

99
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

11010
0

Monthly average flows (cfs)

   
 1

99
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

Monthly average flows (cfs)

jbeasley
Text Box



   
 1

99
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

Monthly average flows (cfs)

��
��

��
�3

-1
7d

���
�!

��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
�'

��
�*
�
��
��

���
�
�(
��
���

��
��
��
#�

��
��
-
��
�!
��
��
��
.
��
��
�
��

�)�
��
�*

��

+

M
od

el
 ru

n:
 fi

na
l.

R2
 =

 0
.6

9:
 N

S 
=

 0
.6

2:
 V

ol
 %

D
iff

 =
 -1

6.
42

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:2

0 
20

10

D
R

A
FT

   
 2

00
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

Monthly average flows (cfs)

   
 2

00
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

Monthly average flows (cfs)

   
 2

00
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

11010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 2

00
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

11010
0

10
00

Monthly average flows (cfs)

   
 2

00
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

11010
0

10
00

Monthly average flows (cfs)

   
 2

00
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

Monthly average flows (cfs)

   
 2

00
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

Monthly average flows (cfs)

   
 2

00
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

11010
0

10
00

10
00

0

Monthly average flows (cfs)

   
 2

00
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
00

01

0.
00

10

0.
01

00

0.
10

00

1.
00

00

10
.0

00
0

10
0.

00
00

Monthly average flows (cfs)

jbeasley
Text Box



19
80

19
85

19
90

19
95

20
00

20
05

20
10

Y
ea

r

10
0

10
00

10
00

0

Yearly average flow (cfs)

��
��

��
�3

-1
8a
���

�!
��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
��
��

��
��
�
�
���

�
�(
��
���

��
��
��
�
�
��

��
��
��
��
���

�
��

�)�
��
�*

�	

+

Av
er

ag
es

 c
al

cu
la

te
d 

fr
om

 h
ou

rl
y 

va
lu

es
.

M
od

el
 ru

n:
 fi

na
l.

R
2  =

 0
.8

4
N

S 
= 

0.
82

V
ol

um
e 

%
 D

iff
 =

 1
.7

7

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

8 
20

10

D
R

A
FT

jbeasley
Text Box



19
80

19
85

19
90

19
95

20
00

20
05

20
10

Y
ea

r

10
0

10
00

Yearly average flow (cfs)

��
��

��
�3

-1
8b

���
�!

��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
��
��

��
��
�
�
���

�
�(
��
���

��
��
��
�
�
��

��
��
��
��
��
��
�
��
��

�)�
��
�*

�

�+

Av
er

ag
es

 c
al

cu
la

te
d 

fr
om

 h
ou

rl
y 

va
lu

es
.

M
od

el
 ru

n:
 fi

na
l.

R
2  =

 0
.7

9
N

S 
= 

0.
72

V
ol

um
e 

%
 D

iff
 =

 1
5.

00

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

4 
20

10

D
R

A
FT

jbeasley
Text Box



19
80

19
85

19
90

19
95

20
00

20
05

20
10

Y
ea

r

1010
0

10
00

Yearly average flow (cfs)

��
��

��
�3

-1
8c
���

�!
��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
��
��

��
��
�
�
���

�
�(
��
���

��
��
��
�
�
��

��
��
��
��
��
��
��

��
���

��
)�

��
�*

��
,+

Av
er

ag
es

 c
al

cu
la

te
d 

fr
om

 h
ou

rl
y 

va
lu

es
.

M
od

el
 ru

n:
 fi

na
l.

R
2  =

 0
.7

7
N

S 
= 

0.
75

V
ol

um
e 

%
 D

iff
 =

 -4
.0

6

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:1

2 
20

10

D
R

A
FT

jbeasley
Text Box



19
80

19
85

19
90

19
95

20
00

20
05

20
10

Y
ea

r

1010
0

10
00

Yearly average flow (cfs)

��
��

��
�3

-1
8d

���
�!

��
�
"
��
#$

%
&
�'

��
�
��
��
��
��
��
��

��
��
�
�
���

�
�(
��
���

��
��
��
#�

��
��
-
��
�!
��
��
��
.
��
��
�
��

�)�
��
�*

��

+

Av
er

ag
es

 c
al

cu
la

te
d 

fr
om

 h
ou

rl
y 

va
lu

es
.

M
od

el
 ru

n:
 fi

na
l.

R
2  =

 0
.6

6
N

S 
= 

0.
27

V
ol

um
e 

%
 D

iff
 =

 -1
6.

42

Pr
ed

ic
te

d

D
at

a

JR
B

 - 
C

:\w
or

ki
ng

\b
um

ga
rn

er
\P

A
R

cr
m

\a
na

ly
si

s\
jrb

_l
bj

_p
os

tp
ro

ce
ss

\p
ar

cr
m

_m
c_

flo
w

s_
20

09
04

28
.p

ro
Th

u 
Ja

n 
14

 0
8:

43
:2

0 
20

10

D
R

A
FT

jbeasley
Text Box



Ll
an

o 
R

iv
er

 n
ea

r J
un

ct
io

n 
(R

ea
ch

 6
9)

10
10

0
10

00
10

00
0

1010
0

10
00

10
00

0

SWAT average monthly flow
(cfs)

R
2  =

 0
.8

3
N

S
 =

 0
.8

2
%

 D
iff

 =
 -6

.6
6

n 
= 

24
8

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   

Ll
an

o 
R

iv
er

 n
ea

r M
as

on
 (R

ea
ch

 3
2)

10
10

0
10

00
10

00
0

1010
0

10
00

10
00

0
R

2  =
 0

.8
5

N
S

 =
 0

.8
4

%
 D

iff
 =

 1
2.

56
n 

= 
24

8
P

O
R

 =
 1

98
4 

to
 2

00
8 

   
   

   
   

   
   

  

Ll
an

o 
R

iv
er

 a
t L

la
no

 (R
ea

ch
 1

3)

10
10

0
10

00
10

00
0

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 fl
ow

(c
fs

)

1010
0

10
00

10
00

0

SWAT average monthly flow
(cfs)

R
2  =

 0
.8

3
N

S
 =

 0
.8

2
%

 D
iff

 =
 -0

.3
9

n 
= 

30
0

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
  

S
an

dy
 C

re
ek

 n
ea

r K
in

gs
la

nd
 (R

ea
ch

 6
3)

10
-4

10
-2

10
0

10
2

10
4

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 fl
ow

(c
fs

)

10
-4

10
-2

10
0

10
2

10
4

SWAT average monthly flow
(cfs)

R
2  =

 0
.6

8
N

S
 =

 0
.6

3
%

 D
iff

 =
 -1

4.
25

n 
= 

24
6

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
  

Fi
gu

re
 1

9.
 L

ak
e 

LB
J 

SW
A

T 
m

od
el

 m
on

th
ly

 a
ve

ra
ge

 fl
ow

 c
al

ib
ra

tio
n 

by
 re

ac
h.

M
od

el
 r

un
: 2

01
00

80
3a

.
C

al
ib

ra
tio

n 
va

lu
es

 a
re

 m
ea

su
re

d 
U

S
G

S
.

C
al

ib
ra

tio
n 

va
lu

es
 o

f 0
 a

re
 p

lo
tte

d 
as

 0
.0

01
.

A
R

C
 - 

C
:\J

ob
s\

P
A

R
cr

m
\L

B
J\

S
ce

na
rio

s\
ID

L_
co

de
\p

ar
cr

m
_x

y_
20

09
07

09
.p

ro
Tu

e 
A

ug
 0

3 
14

:1
3:

29
 2

01
0

D
R

A
FT

jbeasley
Text Box



Ll
an

o 
R

iv
er

 n
ea

r J
un

ct
io

n 
(R

ea
ch

 6
9)

0.
01

0.
10

1.
00

10
.0

0
10

0.
00

10
00

.0
0

10
00

0.
00

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

SWAT average monthly TSS
(metric tons/day)

R
2  =

 0
.8

6
N

S
 =

 0
.8

5
%

 D
iff

 =
 -8

.8
4

n 
= 

24
8

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
 

Ll
an

o 
R

iv
er

 n
ea

r M
as

on
 (R

ea
ch

 3
3)

0.
1

1.
0

10
.0

10
0.

0
10

00
.0

10
00

0.
0

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

10
00

0.
0

R
2  =

 0
.7

5
N

S
 =

 0
.7

1
%

 D
iff

 =
 2

2.
79

n 
= 

24
8

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
 

Ll
an

o 
R

iv
er

 a
t L

la
no

 (R
ea

ch
 1

3)

0.
01

0.
10

1.
00

10
.0

0
10

0.
00

10
00

.0
0

10
00

0.
00

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 T
S

S
(m

et
ric

 to
ns

/d
ay

)

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

10
00

0.
00

SWAT average monthly TSS
(metric tons/day)

R
2  =

 0
.8

3
N

S
 =

 0
.7

3
%

 D
iff

 =
 2

9.
21

n 
= 

30
0

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
  

S
an

dy
 C

re
ek

 n
ea

r K
in

gs
la

nd
 (R

ea
ch

 5
5)

10
-8

10
-6

10
-4

10
-2

10
0

10
2

10
4

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 T
S

S
(m

et
ric

 to
ns

/d
ay

)

10
-8

10
-6

10
-4

10
-2

10
0

10
2

10
4

SWAT average monthly TSS
(metric tons/day)

R
2  =

 0
.8

3
N

S
 =

 0
.8

3
%

 D
iff

 =
 -4

.1
1

n 
= 

23
7

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   

Fi
gu

re
 2

0.
 L

ak
e 

LB
J 

SW
A

T 
m

od
el

 m
on

th
ly

 a
ve

ra
ge

 T
SS

 c
al

ib
ra

tio
n 

by
 re

ac
h.

M
od

el
 r

un
: 2

01
00

80
3a

.
C

al
ib

ra
tio

n 
va

lu
es

 a
re

 c
al

cu
la

te
d 

fr
om

 U
S

G
S

 fl
ow

s 
an

d 
LO

A
D

E
S

T
 r

at
in

g 
cu

rv
es

.
C

al
ib

ra
tio

n 
va

lu
es

 o
f 0

 a
re

 p
lo

tte
d 

as
 0

.0
01

.
A

R
C

 - 
C

:\J
ob

s\
P

A
R

cr
m

\L
B

J\
S

ce
na

rio
s\

ID
L_

co
de

\p
ar

cr
m

_x
y_

20
09

07
09

.p
ro

Tu
e 

A
ug

 0
3 

14
:1

3:
37

 2
01

0

D
R

A
FT

jbeasley
Text Box



Ll
an

o 
R

iv
er

 n
ea

r J
un

ct
io

n 
(R

ea
ch

 6
9)

1
10

10
0

10
00

11010
0

10
00

SWAT average monthly OrgP
(kg/d)

R
2  =

 0
.6

2
N

S
 =

 0
.6

1
%

 D
iff

 =
 1

4.
50

n 
= 

24
8

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
  

Ll
an

o 
R

iv
er

 n
ea

r M
as

on
 (R

ea
ch

 3
3)

10
-4

10
-2

10
0

10
2

10
4

10
-4

10
-2

10
0

10
2

10
4

R
2  =

 0
.2

0
N

S
 =

 0
.1

4
%

 D
iff

 =
 9

6.
68

n 
= 

30
0

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
  

Ll
an

o 
R

iv
er

 a
t L

la
no

 (R
ea

ch
 1

3)

0.
1

1.
0

10
.0

10
0.

0
10

00
.0

10
00

0.
0

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 O
rg

P
(k

g/
d)

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

10
00

0.
0

SWAT average monthly OrgP
(kg/d)

R
2  =

 0
.5

4
N

S
 =

 0
.1

7
%

 D
iff

 =
 -3

4.
05

n 
= 

30
0

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
  

S
an

dy
 C

re
ek

 n
ea

r K
in

gs
la

nd
 (R

ea
ch

 5
5)

10
-4

10
-2

10
0

10
2

10
4

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 O
rg

P
(k

g/
d)

10
-4

10
-2

10
0

10
2

10
4

SWAT average monthly OrgP
(kg/d)

R
2  =

 0
.6

6
N

S
 =

 0
.1

4
%

 D
iff

 =
 -2

3.
83

n 
= 

23
6

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
  

Fi
gu

re
 2

1a
. L

ak
e 

LB
J 

SW
A

T 
m

od
el

 m
on

th
ly

 a
ve

ra
ge

 O
rg

P 
ca

lib
ra

tio
n 

by
 re

ac
h.

M
od

el
 r

un
: 2

01
00

80
3a

.
C

al
ib

ra
tio

n 
va

lu
es

 a
re

 c
al

cu
la

te
d 

fr
om

 U
S

G
S

 fl
ow

s 
an

d 
LO

A
D

E
S

T
 r

at
in

g 
cu

rv
es

.
C

al
ib

ra
tio

n 
va

lu
es

 o
f 0

 a
re

 p
lo

tte
d 

as
 0

.0
01

.
A

R
C

 - 
C

:\J
ob

s\
P

A
R

cr
m

\L
B

J\
S

ce
na

rio
s\

ID
L_

co
de

\p
ar

cr
m

_x
y_

20
09

07
09

.p
ro

Tu
e 

A
ug

 0
3 

14
:1

4:
00

 2
01

0

D
R

A
FT

jbeasley
Text Box



Ll
an

o 
R

iv
er

 a
t L

la
no

 (R
ea

ch
 1

3)

0.
1

1.
0

10
.0

10
0.

0
10

00
.0

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 P
O

4
(k

g/
d)

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

SWAT average monthly PO4
(kg/d)

R
2  =

 0
.8

1
N

S
 =

 0
.7

7
%

 D
iff

 =
 3

5.
17

n 
= 

30
0

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
 

S
an

dy
 C

re
ek

 n
ea

r K
in

gs
la

nd
 (R

ea
ch

 5
5)

10
-4

10
-2

10
0

10
2

10
4

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 P
O

4
(k

g/
d)

10
-4

10
-2

10
0

10
2

10
4

SWAT average monthly PO4
(kg/d)

R
2  =

 0
.8

6
N

S
 =

 0
.6

5
%

 D
iff

 =
 -3

8.
64

n 
= 

23
6

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
  

Fi
gu

re
 2

1b
. L

ak
e 

LB
J 

SW
A

T 
m

od
el

 m
on

th
ly

 a
ve

ra
ge

 P
O

4 
ca

lib
ra

tio
n 

by
 re

ac
h.

M
od

el
 r

un
: 2

01
00

80
3a

.
C

al
ib

ra
tio

n 
va

lu
es

 a
re

 c
al

cu
la

te
d 

fr
om

 U
S

G
S

 fl
ow

s 
an

d 
LO

A
D

E
S

T
 r

at
in

g 
cu

rv
es

.
C

al
ib

ra
tio

n 
va

lu
es

 o
f 0

 a
re

 p
lo

tte
d 

as
 0

.0
01

.
A

R
C

 - 
C

:\J
ob

s\
P

A
R

cr
m

\L
B

J\
S

ce
na

rio
s\

ID
L_

co
de

\p
ar

cr
m

_x
y_

20
09

07
09

.p
ro

Tu
e 

A
ug

 0
3 

14
:1

4:
02

 2
01

0

D
R

A
FT

jbeasley
Text Box



Ll
an

o 
R

iv
er

 n
ea

r J
un

ct
io

n 
(R

ea
ch

 6
9)

1
10

10
0

10
00

11010
0

10
00

SWAT average monthly TP
(kg/d)

R
2  =

 0
.7

8
N

S
 =

 0
.6

9
%

 D
iff

 =
 7

1.
77

n 
= 

24
8

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

Ll
an

o 
R

iv
er

 n
ea

r M
as

on
 (R

ea
ch

 3
3)

10
-4

10
-2

10
0

10
2

10
4

10
-4

10
-2

10
0

10
2

10
4

R
2  =

 0
.2

8
N

S
 =

 0
.1

7
%

 D
iff

 =
 1

27
.8

9
n 

= 
30

0
P

O
R

 =
 1

98
4 

to
 2

00
8 

   
   

   
   

   
   

 

Ll
an

o 
R

iv
er

 a
t L

la
no

 (R
ea

ch
 1

3)

0.
1

1.
0

10
.0

10
0.

0
10

00
.0

10
00

0.
0

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 T
P

(k
g/

d)

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

10
00

0.
0

SWAT average monthly TP
(kg/d)

R
2  =

 0
.6

2
N

S
 =

 0
.5

8
%

 D
iff

 =
 1

0.
76

n 
= 

30
0

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
  

S
an

dy
 C

re
ek

 n
ea

r K
in

gs
la

nd
 (R

ea
ch

 5
5)

10
-4

10
-2

10
0

10
2

10
4

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 T
P

(k
g/

d)

10
-4

10
-2

10
0

10
2

10
4

SWAT average monthly TP
(kg/d)

R
2  =

 0
.7

0
N

S
 =

 0
.1

1
%

 D
iff

 =
 -2

1.
63

n 
= 

23
6

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
 

Fi
gu

re
 2

1c
. L

ak
e 

LB
J 

SW
A

T 
m

od
el

 m
on

th
ly

 a
ve

ra
ge

 T
P 

ca
lib

ra
tio

n 
by

 re
ac

h.
M

od
el

 r
un

: 2
01

00
80

3a
.

C
al

ib
ra

tio
n 

va
lu

es
 a

re
 c

al
cu

la
te

d 
fr

om
 U

S
G

S
 fl

ow
s 

an
d 

LO
A

D
E

S
T

 r
at

in
g 

cu
rv

es
.

C
al

ib
ra

tio
n 

va
lu

es
 o

f 0
 a

re
 p

lo
tte

d 
as

 0
.0

01
.

A
R

C
 - 

C
:\J

ob
s\

P
A

R
cr

m
\L

B
J\

S
ce

na
rio

s\
ID

L_
co

de
\p

ar
cr

m
_x

y_
20

09
07

09
.p

ro
Tu

e 
A

ug
 0

3 
14

:1
4:

13
 2

01
0

D
R

A
FT

jbeasley
Text Box



Ll
an

o 
R

iv
er

 n
ea

r J
un

ct
io

n 
(R

ea
ch

 6
9)

10
0

10
1

10
2

10
3

10
4

10
5

10
0

10
1

10
2

10
3

10
4

10
5

SWAT average monthly OrgN
(kg/d)

R
2  =

 0
.5

2
N

S
 =

 -1
5.

92
%

 D
iff

 =
 -6

2.
27

n 
= 

24
8

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
  

Ll
an

o 
R

iv
er

 n
ea

r M
as

on
 (R

ea
ch

 3
3)

10
-1

10
0

10
1

10
2

10
3

10
4

10
5

10
-1

10
0

10
1

10
2

10
3

10
4

10
5

R
2  =

 0
.4

7
N

S
 =

 0
.4

3
%

 D
iff

 =
 5

5.
92

n 
= 

24
8

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

  

Ll
an

o 
R

iv
er

 a
t L

la
no

 (R
ea

ch
 1

3)

10
-1

10
0

10
1

10
2

10
3

10
4

10
5

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 O
rg

N
(k

g/
d)

10
-1

10
0

10
1

10
2

10
3

10
4

10
5

SWAT average monthly OrgN
(kg/d)

R
2  =

 0
.5

4
N

S
 =

 0
.5

1
%

 D
iff

 =
 -5

.3
3

n 
= 

30
0

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
  

S
an

dy
 C

re
ek

 n
ea

r K
in

gs
la

nd
 (R

ea
ch

 5
5)

10
-4

10
-2

10
0

10
2

10
4

10
6

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 O
rg

N
(k

g/
d)

10
-4

10
-2

10
0

10
2

10
4

10
6

SWAT average monthly OrgN
(kg/d)

R
2  =

 0
.6

9
N

S
 =

 0
.6

7
%

 D
iff

 =
 1

.9
6

n 
= 

23
7

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
  

Fi
gu

re
 2

1d
. L

ak
e 

LB
J 

SW
A

T 
m

od
el

 m
on

th
ly

 a
ve

ra
ge

 O
rg

N
 c

al
ib

ra
tio

n 
by

 re
ac

h.
M

od
el

 r
un

: 2
01

00
80

3a
.

C
al

ib
ra

tio
n 

va
lu

es
 a

re
 c

al
cu

la
te

d 
fr

om
 U

S
G

S
 fl

ow
s 

an
d 

LO
A

D
E

S
T

 r
at

in
g 

cu
rv

es
.

C
al

ib
ra

tio
n 

va
lu

es
 o

f 0
 a

re
 p

lo
tte

d 
as

 0
.0

01
.

A
R

C
 - 

C
:\J

ob
s\

P
A

R
cr

m
\L

B
J\

S
ce

na
rio

s\
ID

L_
co

de
\p

ar
cr

m
_x

y_
20

09
07

09
.p

ro
Tu

e 
A

ug
 0

3 
14

:1
3:

53
 2

01
0

D
R

A
FT

jbeasley
Text Box



Ll
an

o 
R

iv
er

 n
ea

r J
un

ct
io

n 
(R

ea
ch

 6
9)

1
10

10
0

10
00

11010
0

10
00

SWAT average monthly NH4
(kg/d)

R
2  =

 0
.1

3
N

S
 =

 -1
47

6.
68

%
 D

iff
 =

 -3
9.

06
n 

= 
24

8
P

O
R

 =
 1

98
4 

to
 2

00
8 

   
   

   
   

   
   

  

Ll
an

o 
R

iv
er

 n
ea

r M
as

on
 (R

ea
ch

 3
3)

1
10

10
0

10
00

11010
0

10
00

R
2  =

 0
.1

0
N

S
 =

 -4
25

.6
4

%
 D

iff
 =

 -6
6.

67
n 

= 
24

8
P

O
R

 =
 1

98
4 

to
 2

00
8 

   
   

   
   

   
   

 

Ll
an

o 
R

iv
er

 a
t L

la
no

 (R
ea

ch
 1

3)

0.
1

1.
0

10
.0

10
0.

0
10

00
.0

10
00

0.
0

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 N
H

4
(k

g/
d)

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

10
00

0.
0

SWAT average monthly NH4
(kg/d)

R
2  =

 0
.0

7
N

S
 =

 -3
72

8.
43

%
 D

iff
 =

 -8
8.

69
n 

= 
30

0
P

O
R

 =
 1

98
4 

to
 2

00
8 

   
   

   
   

   
   

  

S
an

dy
 C

re
ek

 n
ea

r K
in

gs
la

nd
 (R

ea
ch

 5
5)

10
-4

10
-3

10
-2

10
-1

10
0

10
1

10
2

10
3

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 N
H

4
(k

g/
d)

10
-4

10
-3

10
-2

10
-1

10
0

10
1

10
2

10
3

SWAT average monthly NH4
(kg/d)

R
2  =

 -N
aN

N
S

 =
 *

**
**

**
*

%
 D

iff
 =

 -1
00

.0
0

n 
= 

23
7

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   

Fi
gu

re
 2

1e
. L

ak
e 

LB
J 

SW
A

T 
m

od
el

 m
on

th
ly

 a
ve

ra
ge

 N
H

4 
ca

lib
ra

tio
n 

by
 re

ac
h.

M
od

el
 r

un
: 2

01
00

80
3a

.
C

al
ib

ra
tio

n 
va

lu
es

 a
re

 c
al

cu
la

te
d 

fr
om

 U
S

G
S

 fl
ow

s 
an

d 
LO

A
D

E
S

T
 r

at
in

g 
cu

rv
es

.
C

al
ib

ra
tio

n 
va

lu
es

 o
f 0

 a
re

 p
lo

tte
d 

as
 0

.0
01

.
A

R
C

 - 
C

:\J
ob

s\
P

A
R

cr
m

\L
B

J\
S

ce
na

rio
s\

ID
L_

co
de

\p
ar

cr
m

_x
y_

20
09

07
09

.p
ro

Tu
e 

A
ug

 0
3 

14
:1

3:
42

 2
01

0

D
R

A
FT

jbeasley
Text Box



Ll
an

o 
R

iv
er

 n
ea

r J
un

ct
io

n 
(R

ea
ch

 6
9)

10
1

10
2

10
3

10
4

10
5

10
6

10
1

10
2

10
3

10
4

10
5

10
6

SWAT average monthly NOx
(kg/d)

R
2  =

 0
.2

0
N

S
 =

 -2
32

3.
46

%
 D

iff
 =

 -9
2.

01
n 

= 
24

8
P

O
R

 =
 1

98
4 

to
 2

00
8 

   
   

   
   

   
   

  

Ll
an

o 
R

iv
er

 n
ea

r M
as

on
 (R

ea
ch

 3
3)

10
0

10
1

10
2

10
3

10
4

10
5

10
6

10
0

10
1

10
2

10
3

10
4

10
5

10
6

R
2  =

 0
.1

9
N

S
 =

 -2
79

2.
42

%
 D

iff
 =

 -9
2.

23
n 

= 
24

8
P

O
R

 =
 1

98
4 

to
 2

00
8 

   
   

   
   

   
   

 

Ll
an

o 
R

iv
er

 a
t L

la
no

 (R
ea

ch
 1

3)

10
-1

10
0

10
1

10
2

10
3

10
4

10
5

10
6

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 N
O

x
(k

g/
d)

10
-1

10
0

10
1

10
2

10
3

10
4

10
5

10
6

SWAT average monthly NOx
(kg/d)

R
2  =

 0
.2

3
N

S
 =

 -1
64

.9
0

%
 D

iff
 =

 -7
7.

95
n 

= 
30

0
P

O
R

 =
 1

98
4 

to
 2

00
8 

   
   

   
   

   
   

  

S
an

dy
 C

re
ek

 n
ea

r K
in

gs
la

nd
 (R

ea
ch

 5
5)

10
-4

10
-2

10
0

10
2

10
4

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 N
O

x
(k

g/
d)

10
-4

10
-2

10
0

10
2

10
4

SWAT average monthly NOx
(kg/d)

R
2  =

 0
.5

3
N

S
 =

 0
.0

2
%

 D
iff

 =
 1

8.
68

n 
= 

23
7

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
 

Fi
gu

re
 2
1f

. L
ak

e 
LB

J 
SW

A
T 

m
od

el
 m

on
th

ly
 a

ve
ra

ge
 N

O
x 

ca
lib

ra
tio

n 
by

 re
ac

h.
M

od
el

 r
un

: 2
01

00
80

3a
.

C
al

ib
ra

tio
n 

va
lu

es
 a

re
 c

al
cu

la
te

d 
fr

om
 U

S
G

S
 fl

ow
s 

an
d 

LO
A

D
E

S
T

 r
at

in
g 

cu
rv

es
.

C
al

ib
ra

tio
n 

va
lu

es
 o

f 0
 a

re
 p

lo
tte

d 
as

 0
.0

01
.

A
R

C
 - 

C
:\J

ob
s\

P
A

R
cr

m
\L

B
J\

S
ce

na
rio

s\
ID

L_
co

de
\p

ar
cr

m
_x

y_
20

09
07

09
.p

ro
Tu

e 
A

ug
 0

3 
14

:1
3:

48
 2

01
0

D
R

A
FT

jbeasley
Text Box



Ll
an

o 
R

iv
er

 n
ea

r J
un

ct
io

n 
(R

ea
ch

 6
9)

10
1

10
2

10
3

10
4

10
5

10
6

10
1

10
2

10
3

10
4

10
5

10
6

SWAT average monthly TN
(kg/d)

R
2  =

 0
.4

5
N

S
 =

 -1
09

.9
2

%
 D

iff
 =

 -7
3.

30
n 

= 
24

8
P

O
R

 =
 1

98
4 

to
 2

00
8 

   
   

   
   

   
   

  

Ll
an

o 
R

iv
er

 n
ea

r M
as

on
 (R

ea
ch

 3
3)

10
1

10
2

10
3

10
4

10
5

10
1

10
2

10
3

10
4

10
5

R
2  =

 0
.4

5
N

S
 =

 -1
.2

2
%

 D
iff

 =
 -2

.0
2

n 
= 

24
8

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
 

Ll
an

o 
R

iv
er

 a
t L

la
no

 (R
ea

ch
 1

3)

10
0

10
1

10
2

10
3

10
4

10
5

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 T
N

(k
g/

d)

10
0

10
1

10
2

10
3

10
4

10
5

SWAT average monthly TN
(kg/d)

R
2  =

 0
.6

5
N

S
 =

 0
.6

4
%

 D
iff

 =
 7

.0
2

n 
= 

30
0

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

   
   

   
  

S
an

dy
 C

re
ek

 n
ea

r K
in

gs
la

nd
 (R

ea
ch

 5
5)

10
-4

10
-2

10
0

10
2

10
4

10
6

C
al

ib
ra

tio
n 

av
er

ag
e 

m
on

th
ly

 T
N

(k
g/

d)

10
-4

10
-2

10
0

10
2

10
4

10
6

SWAT average monthly TN
(kg/d)

R
2  =

 0
.7

0
N

S
 =

 0
.5

7
%

 D
iff

 =
 -5

.9
9

n 
= 

23
7

P
O

R
 =

 1
98

4 
to

 2
00

8 
   

   
   

  

Fi
gu

re
 2

1g
. L

ak
e 

LB
J 

SW
A

T 
m

od
el

 m
on

th
ly

 a
ve

ra
ge

 T
N

 c
al

ib
ra

tio
n 

by
 re

ac
h.

M
od

el
 r

un
: 2

01
00

80
3a

.
C

al
ib

ra
tio

n 
va

lu
es

 a
re

 c
al

cu
la

te
d 

fr
om

 U
S

G
S

 fl
ow

s 
an

d 
LO

A
D

E
S

T
 r

at
in

g 
cu

rv
es

.
C

al
ib

ra
tio

n 
va

lu
es

 o
f 0

 a
re

 p
lo

tte
d 

as
 0

.0
01

.
A

R
C

 - 
C

:\J
ob

s\
P

A
R

cr
m

\L
B

J\
S

ce
na

rio
s\

ID
L_

co
de

\p
ar

cr
m

_x
y_

20
09

07
09

.p
ro

Tu
e 

A
ug

 0
3 

14
:1

4:
08

 2
01

0

D
R

A
FT

jbeasley
Text Box



.

Meadowlakes

Marble Falls

Cottonwood Shores

Ba
ck

bo
ne

 C
ree

k

Fla
tro

ck
 C

ree
k

Dr
y B

ran
ch

Dry Creek

Tig
er 

Cr
ee

k

Wh
itm

an
 Br

an
ch

Sparerib Creek

Deep Creek

Williams Creek

November 2010

2 0 21 Miles

Legend
Lake Marble Falls Watershed

Lake Marble Falls Watershed
and Stream Network

Figure 3-22.



.

$+

$+

$+

$+

!(

!(

BURNET

SPICEWOOD

JOHNSON CITY

ROUND MTN 4WNW

October 2010

4 0 42 Miles

Legend
$+ Precipitation Gage
!( Temperature Gage

Lake Marble Falls

Precipitation (inches)
30-32

Lake Marble Falls Watershed
Average Annual Precipitation
and Meteorological Stations

Figure 3-23.



.

November 2010

2 0 21 Miles

Legend
Stream
Lake Marble Falls Watershed
Lake Marble Falls

Elevation (m above msl)
High : 693

Low : 146

Lake Marble Falls Watershed
with Digital Elevation Model

Figure 3-24.



.

"
Marble Falls

November 2010

2 0 21 Miles

Legend
" Major Cities

Stream

Lake Marble Falls

TX071

TX155

TX227

TX360

TX592

Lake Marble Falls Watershed
STATSGO Classification

Figure 3-25.



.

Horseshoe Bay

Marble Falls

Meadowlakes

November 2010

2 0 21 Miles

Legend
Deciduous Forest

Wetlands

Evergreen Forest

Mixed Forest

Forested Wetlands

Agricultural Land-Row Crop

Hay

Range - Brush

Range - Grasses

Range - Southwestern Arid

Residential-Low Density

Residential-Medium Density

Residential-High Density

Industrial

Water

Lake Marble Falls Watershed
Land Cover

Figure 3-26.

Cottonwood
Shores



.

Horseshoe Bay

Marble Falls

Meadowlakes

November 2010

2 0 21 Miles

Legend
Stream
Lake Marble Falls Watershed
Lake Marble Falls
Lake Marble Falls Delineation

Highland Lakes Watershed Ordinance
Region B

Extent of the HLWO within
Lake Marble Falls Watershed

Figure 3-27.

Cottonwood
Shores



.
7

9

24

30

4

8

15

5

10

29

11

31

23
19

12

28

27

6

18

17

20

26

3234

14

25

16

21

13

33

22

November 2010

1 0 10.5 Miles

Legend
Stream

Lake Marble Falls Watershed

Lake Marble Falls

SWAT Model Subbasin

Lake Marble Falls Watershed
Model Segmentation

Figure 3-28.



.

!

November 2010

2 0 21 Miles

Legend
! LCRA Hydromet Station

Stream

Lake Marble Falls Watershed

Lake Marble Falls

Lake Marble Falls Delineation

Lake Marble Falls Sub-watershed
Delineation with Calibration
Stations

Figure 3-29.

2992 Backbone Creek



   
 1

99
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

10
00

.0
Daily average flows (cfs)

SW
A

T
 m

od
el

ed
 a

nd
 r

ep
or

te
d 

da
ily

 fl
ow

s f
or

 B
ac

kb
on

e 
C

re
ek

 (R
ea

ch
 7

) d
ra

in
in

g 
to

 L
M

F
M

od
el

 ru
n:

 b
as

ec
as

e_
m

od
_2

00
90

70
6.

R2
 =

 0
.3

1:
 N

S 
=

 -1
.6

0

Pr
ed

ic
te

d

D
at

a

C
A

LL
 - 

C
:\J

ob
s\

PA
R

cr
m

\L
M

F\
A

na
ly

si
s\

pa
rc

rm
_m

c_
flo

w
s_

xy
b.

pr
o

M
on

 Ju
l 1

3 
16

:1
5:

24
 2

00
9

D
R

A
FT

   
 1

99
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

Daily average flows (cfs)

   
 2

00
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

Daily average flows (cfs)

   
 2

00
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

10
00

0.
0

Daily average flows (cfs)

   
 2

00
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

10
00

0.
0

Daily average flows (cfs)

   
 2

00
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

Daily average flows (cfs)

   
 2

00
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

10
00

0.
0

Daily average flows (cfs)

   
 2

00
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

Daily average flows (cfs)

   
 2

00
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

10
00

.0
0

Daily average flows (cfs)

   
 2

00
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

10
00

0.
0

Daily average flows (cfs)

   
 2

00
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

Daily average flows (cfs)

Fi
gu

re
 3

-3
0.

jbeasley
Text Box



   
 1

99
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0
Monthly average flows (cfs)

SW
A

T
 m

od
el

ed
 a

nd
 r

ep
or

te
d 

m
on

th
ly

 a
ve

ra
ge

 fl
ow

s f
or

 B
ac

kb
on

e 
C

re
ek

 (R
ea

ch
 7

) d
ra

in
in

g 
to

 L
ak

e 
L

M
F

M
od

el
 ru

n:
 b

as
ec

as
e_

m
od

_2
00

90
70

6.
R2

 =
 0

.5
0:

 N
S 

=
 0

.0
1:

Pr
ed

ic
te

d

D
at

a

C
A

LL
 - 

C
:\J

ob
s\

PA
R

cr
m

\L
M

F\
A

na
ly

si
s\

pa
rc

rm
_m

c_
flo

w
s_

xy
b.

pr
o

M
on

 Ju
l 1

3 
16

:1
5:

24
 2

00
9

D
R

A
FT

   
 1

99
9

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

Monthly average flows (cfs)

   
 2

00
0

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

Monthly average flows (cfs)

   
 2

00
1

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

Monthly average flows (cfs)

   
 2

00
2

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

Monthly average flows (cfs)

   
 2

00
3

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

Monthly average flows (cfs)

   
 2

00
4

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

Monthly average flows (cfs)

   
 2

00
5

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

Monthly average flows (cfs)

   
 2

00
6

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
01

0.
10

1.
00

10
.0

0

10
0.

00

Monthly average flows (cfs)

   
 2

00
7

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

10
00

.0

Monthly average flows (cfs)

   
 2

00
8

1
2

3
4

5
6

7
8

9
10

11
12

M
on

th

0.
1

1.
0

10
.0

10
0.

0

Monthly average flows (cfs)

Fi
gu

re
 3

-3
1a

. 

jbeasley
Text Box



Backbone Creek (Reach 7)
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Figure 31b. SWAT modeled and reported monthly average flows for Backbone Creek to Lake LMF
Model run: 20100817c.
Calibration values are measured LCRA Hydromet flows.
Calibration values of 0 are plotted as 0.001.
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