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 ELMwca1: Round 2 of Alternative Modeling 
The Model Application Chapter 8 (March 31, 2008) showed some promising restoration 
scenarios for Water Conservation Area 1 of the A.R.M. Loxahatchee National Wildlife 
Refuge, using v2.8 of the ELMwca1 application.  As noted in that document, there 
remained some concerns with water quality characteristics associated with hydrologic 
restoration.  Subsequent to the full March 31, 2008 documentation report (Chapters 1-8) 
we developed some additional restoration alternatives, and provide the results of 
additional simulations in this brief document of the “Round 2” of the WCA-1 restoration 
analyses.     
 
The initial modeling led to the following general conclusions: 
 

• Perimeter canal (in present configuration): 
o significantly accelerates the over-drainage of the northern portion of the 

basin, with water accumulating in the southern portion of the region 
o with inflows into the canal and associated over-bank flows into marsh, 

tends to distribute the load/concentration of chloride and phosphorus 
around a large portion of the entire basin perimeter (as opposed to inflows 
restricted to localized subregion, such as the northern quadrant of the 
basin) 

o some form of plugs, berm, or backfill of perimeter canal appears to be 
highly desirable for hydrologic restoration 

• rainfall-only inputs, without supplemental managed flows: 
o generally insufficient volume for hydrologic restoration, particularly given 

the basin topography and resulting water distributions, and existing 
groundwater losses 

o excellent water quality characteristics 
• recycling water from downstream (southern region) to upstream (north): 

o effective at redistributing water depths along the elevational gradients, 
with much less of the tendency to overdrain the north and flood the south 

o maintains a (relatively low velocity) flowing system 
o unsure of the initial capital outlays, and long- term  sustainability of 

(relatively small capacity) pumps; the minimum hydraulic (actually, land 
elevation) gradient from southern source to northern destination is 
approximately 35 cm (slightly over one foot) 

o depending on the need to supplement with external inflows (with poor 
water quality characteristics), appears to have very good water quality 
characteristics; note that a model assumption is that there is no net gain of 
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chloride to water that is transported from the southern to northern portion 
of the system 

• Round 1 conclusions: 
o considering the dozen alternatives associated with above, hydrologic 

restoration appeared feasible, with (STA-aided) phosphorus water quality, 
but unacceptable (or marginally-unacceptable) chloride water quality 
characteristics 

o nevertheless, the ‘tentatively selected’ alternative provided significant 
ecosystem benefits over the current baseline management 

• Round 2 goals: 
o maintain similar water depth-duration characteristics to previous 

alternatives, while improving water quality (esp. chloride) characteristics 
o consider more innovative operational criteria, including more complex, 

rainfall-driven (or rainfall-constrained) stage target schedules 
o consider effects of reducing groundwater losses from basin 

• Round 2 conclusions: 
o stage regulation schedules could be slightly optimized for more efficient 

utilization of recycling water, and further minimizing external (S5in) 
inflows and minimizing (S10out) managed flow losses  

o net groundwater losses are a relatively small part of hydrologic budget 
(relative to rainfall), but reducing the groundwater flows by approximately 
30% had significant, and highly beneficial, impacts on hydrologic 
restoration; this allowed more efficient use of recycled water, and thus had 
highly beneficial impacts on water quality 

o there are various tradeoffs that need further consideration: a) cost (curtain 
walls, seepage management canals, recycling pumps, etc), 2) definition 
(and spatio-temporal interpretation) of hydrologic targets, and 3) 
definition (and spatio-temporal interpretation) of water quality targets  

o depending on the scientific and management interpretation of the tradeoffs 
mentioned above, it appears that one of the Round 2 alternatives may be 
considered a viable restoration alternative; given some very general 
interpretations of the results, a tentatively selected plan is  

 Recy_SchedRnd2_curt0.75,  which has strong evidence of very good 
hydrologic characteristics that are “NSM-like”, and has very little 
evidence of water quality problems 

 Recy_SchedRnd2_curt0.75,  which assumed that subsurface 
groundwater losses can be reduced by approximately 1/3, the perimeter 
canal was effectively bermed/diked or plugged in most of the basin, and 
relatively minimal recycling (south to north) of water of good chloride 
characteristics.  As with all of the alternatives considered, no water 
supply to areas external to WCA-1 was considered 



M
od

el
 P

ro
je

ct
:

E
LM

w
ca

1_
20

0m
  v

2.
8

Ve
rs

io
n:

M
ay

22
/2

00
8

Ta
bl

e 
0.

  D
es

cr
ip

tio
n 

of
 S

ce
na

rio
s 

si
m

ul
at

ed
 b

y 
E

LM
, f

or
 W

C
A

-1
 re

st
or

at
io

n 
pr

oj
ec

t. 
 S

ta
ge

 R
eg

ul
at

io
n 

S
ch

ed
ul

es
 d

es
cr

ib
ed

 in
 g

ra
ph

s 
fo

r e
ac

h 
sc

en
ar

io
.

ug
/L

g/
L

S
ce

na
rio

D
es

cr
ip

tio
n

S
ee

p 
M

gm
t

C
an

al
s

S
ch

ed
ul

e
S

tru
ct

In
S

tru
ct

O
ut

S
tru

ct
R

ec
y

In
pu

tT
P

In
pu

tC
L

LO
R

S
07

LO
R

S
 B

A
S

E
 R

un
: L

O
 R

eg
. S

ch
ed

. 2
00

7,
 W

C
A

1 
re

gu
la

tio
n 

sc
he

du
le

 u
se

d 
w

as
 

~c
ur

re
nt

 (1
99

5 
pl

an
); 

se
e 

C
ad

av
id

 m
em

o 
fo

r d
et

ai
ls

ex
is

tin
g

~1
99

5
ex

is
tin

g 
(s

ee
 

be
lo

w
)

ex
is

tin
g 

(s
ee

 
be

lo
w

)
N

/A
S

TA
=2

0;
 

ot
he

r
0.

13
0

C
an

s_
N

oM
gd

Fl
o

N
o 

m
an

ag
ed

 fl
ow

s,
 e

xi
st

in
g 

ca
na

l/l
ev

ee
 in

fra
st

ru
ct

ur
e

ex
is

tin
g

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

C
an

s_
S

10
M

an
ag

ed
 o

ut
flo

w
, e

xi
st

in
g 

ca
na

l/l
ev

ee
 in

fra
st

ru
ct

ur
e;

 S
ch

ed
ul

e 
Ve

r. 
1

ex
is

tin
g

Ve
r1

N
/A

S
10

ou
t

N
/A

N
/A

N
/A

B
er

m
_N

oM
gd

Fl
ow

N
o 

m
an

ag
ed

 fl
ow

s,
 b

er
m

 a
lo

ng
 m

os
t o

f p
er

im
et

er
be

rm
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
B

er
m

_S
10

M
an

ag
ed

 o
ut

flo
w

, b
er

m
 a

lo
ng

 m
os

t o
f p

er
im

et
er

; S
ch

ed
ul

e 
Ve

r. 
1

be
rm

Ve
r. 

1
N

/A
S

10
ou

t
N

/A
N

/A
N

/A
R

ec
yS

10
R

ec
yc

le
 S

ou
th

->
N

or
th

, m
an

ag
ed

 o
ut

flo
w

, b
er

m
 a

lo
ng

 m
os

t o
f p

er
im

et
er

, w
ith

 s
ho

rt 
sp

re
ad

er
 c

an
al

 re
ac

h 
in

 n
or

th
; S

ch
ed

ul
e 

Ve
r. 

1
be

rm
Ve

r. 
1

N
/A

S
10

ou
t

S
re

cy
cl

e
N

/A
N

/A

R
ec

yS
10

S
5

R
ec

yc
le

 S
ou

th
->

N
or

th
, m

an
ag

ed
 o

ut
flo

w
, m

an
ag

ed
 in

flo
w

 v
ia

 S
5i

n,
 b

er
m

 a
lo

ng
 m

os
t 

of
 p

er
im

et
er

, w
ith

 s
ho

rt 
sp

re
ad

er
 c

an
al

 re
ac

h 
in

 n
or

th
; S

ch
ed

ul
e 

Ve
r. 

1
be

rm
Ve

r. 
1

S
5i

n
S

10
ou

t
S

re
cy

cl
e

20
0.

13

R
ec

yS
10

S
5_

R
eg

-6
R

ec
yc

le
 S

ou
th

->
N

or
th

, m
an

ag
ed

 o
ut

flo
w

, m
an

ag
ed

 in
flo

w
 v

ia
 S

5i
n,

 b
er

m
 a

lo
ng

 m
os

t 
of

 p
er

im
et

er
, w

ith
 s

ho
rt 

sp
re

ad
er

 c
an

al
 re

ac
h 

in
 n

or
th

; S
ch

ed
ul

e 
Ve

r. 
2 

(V
er

. 1
 p

lu
s 

si
ng

le
 c

ha
ng

e,
 6

cm
 lo

w
er

 N
or

th
 ta

rg
et

)

be
rm

Ve
r. 

2
S

5i
n

S
10

ou
t

S
re

cy
cl

e
20

0.
13

R
ec

yS
10

S
5_

R
eg

S
ep

R
ec

yc
le

 S
ou

th
->

N
or

th
, m

an
ag

ed
 o

ut
flo

w
, m

an
ag

ed
 in

flo
w

 v
ia

 S
5i

n,
 b

er
m

 a
lo

ng
 m

os
t 

of
 p

er
im

et
er

, w
ith

 s
ho

rt 
sp

re
ad

er
 c

an
al

 re
ac

h 
in

 n
or

th
; S

ch
ed

ul
e 

Ve
r. 

3 
(V

er
 2

 p
lu

s 
si

ng
le

 c
ha

ng
e,

 a
 s

ep
ar

at
e 

ta
rg

et
 fo

r S
5i

n 
th

at
 is

 3
cm

 lo
w

er
 th

an
 S

re
cy

cl
e'

s 
N

or
th

 
ta

rg
et

)

be
rm

Ve
r. 

3
S

5i
n

S
10

ou
t

S
re

cy
cl

e
20

0.
13

C
an

s_
R

ec
yS

10
S

5_
R

eg
S

ep
R

ec
yc

le
 S

ou
th

->
N

or
th

, m
an

ag
ed

 o
ut

flo
w

, m
an

ag
ed

 in
flo

w
 v

ia
 S

5i
n,

 e
xi

st
in

g 
ca

na
l/l

ev
ee

 in
fra

st
ru

ct
ur

e;
 S

ch
ed

ul
e 

Ve
r. 

3 
ex

is
tin

g
Ve

r. 
3

S
5i

n
S

10
ou

t
S

re
cy

cl
e

20
0.

13

S
10

S
5_

R
eg

-6
M

an
ag

ed
 o

ut
flo

w
, m

an
ag

ed
 in

flo
w

 v
ia

 S
5i

n,
 b

er
m

 a
lo

ng
 m

os
t o

f p
er

im
et

er
, w

ith
 s

ho
rt 

sp
re

ad
er

 c
an

al
 re

ac
h 

in
 n

or
th

; S
ch

ed
ul

e 
Ve

r. 
2

be
rm

Ve
r. 

2
S

5i
n

S
10

ou
t

N
/A

20
0.

13

R
ec

yS
10

S
5_

R
eg

S
ep

B
R

ec
yc

le
 S

ou
th

->
N

or
th

, m
an

ag
ed

 o
ut

flo
w

, m
an

ag
ed

 in
flo

w
 v

ia
 S

5i
n,

 b
er

m
 a

lo
ng

 m
os

t 
of

 p
er

im
et

er
, w

ith
 s

ho
rt 

sp
re

ad
er

 c
an

al
 re

ac
h 

in
 n

or
th

; S
ch

ed
ul

e 
Ve

r. 
4 

(V
er

 3
 p

lu
s 

si
ng

le
 c

ha
ng

e,
 6

cm
 h

ig
he

r S
ou

th
-c

ei
lin

g 
ta

rg
et

 fo
r S

10
ou

t r
el

ea
se

s)

be
rm

Ve
r. 

4
S

5i
n

S
10

ou
t

S
re

cy
cl

e
20

0.
13

R
ec

yS
10

S
5_

R
eg

S
ep

C
R

ec
yc

le
 S

ou
th

->
N

or
th

, m
an

ag
ed

 o
ut

flo
w

, m
an

ag
ed

 in
flo

w
 v

ia
 S

5i
n,

 b
er

m
 a

lo
ng

 m
os

t 
of

 p
er

im
et

er
, w

ith
 s

ho
rt 

sp
re

ad
er

 c
an

al
 re

ac
h 

in
 n

or
th

; S
ch

ed
ul

e 
Ve

r. 
5.

0 
(a

ll 
sc

he
du

le
s 

ha
ve

 b
ee

n 
m

od
ifi

ed
 to

 d
ec

re
as

e 
th

e 
S

10
 lo

ss
es

, d
ec

re
as

e 
S

5 
in

flo
w

s,
 a

nd
 

w
/ s

lig
ht

ly
 h

ig
he

r r
ec

yc
le

 ta
rg

et
 in

 n
or

th
, m

uc
h 

lo
w

er
 s

ou
th

 th
re

sh
ol

d 
fo

r a
llo

w
in

g 
re

cy
cl

in
g)

be
rm

Ve
r. 

5.
0

S
5i

n
S

10
ou

t
S

re
cy

cl
e

20
0.

13

R
ec

yS
10

S
5_

R
eg

S
ep

D
R

ec
yc

le
 S

ou
th

->
N

or
th

, m
an

ag
ed

 o
ut

flo
w

, m
an

ag
ed

 in
flo

w
 v

ia
 S

5i
n,

 b
er

m
 a

lo
ng

 m
os

t 
of

 p
er

im
et

er
, w

ith
 s

ho
rt 

sp
re

ad
er

 c
an

al
 re

ac
h 

in
 n

or
th

; S
ch

ed
ul

e 
Ve

r. 
5.

1 
(v

5.
0,

 w
ith

 
si

ng
le

 c
ha

ng
e 

of
 h

ig
he

r t
ar

ge
t f

or
 S

5 
in

flo
w

s)

be
rm

Ve
r. 

5.
1

S
5i

n
S

10
ou

t
S

re
cy

cl
e

20
0.

13

R
ec

yS
10

S
5_

R
eg

S
ep

E
R

ec
yc

le
 S

ou
th

->
N

or
th

, m
an

ag
ed

 o
ut

flo
w

, m
an

ag
ed

 in
flo

w
 v

ia
 S

5i
n,

 b
er

m
 a

lo
ng

 m
os

t 
of

 p
er

im
et

er
, w

ith
 s

ho
rt 

sp
re

ad
er

 c
an

al
 re

ac
h 

in
 n

or
th

; S
ch

ed
ul

e 
Ve

r. 
5.

2 
(v

5.
0,

 w
ith

 
si

ng
le

 c
ha

ng
e 

of
  t

ar
ge

t f
or

 S
5 

in
flo

w
s 

be
in

g 
in

te
rm

ed
ia

te
 b

et
w

ee
n 

th
e 

v5
.0

 a
nd

 v
5.

1 
va

lu
es

)

be
rm

Ve
r. 

5.
2

S
5i

n
S

10
ou

t
S

re
cy

cl
e

20
0.

13

R
ec

yS
10

S
5_

R
eg

S
ep

C
_c

ur
t

R
ec

yc
le

 S
ou

th
->

N
or

th
, m

an
ag

ed
 o

ut
flo

w
, m

an
ag

ed
 in

flo
w

 v
ia

 S
5i

n,
 b

er
m

 a
lo

ng
 m

os
t 

of
 p

er
im

et
er

, w
ith

 s
ho

rt 
sp

re
ad

er
 c

an
al

 re
ac

h 
in

 n
or

th
; S

ch
ed

ul
e 

Ve
r. 

5.
0 

(s
ee

 a
bo

ve
); 

pu
t i

n 
pl

ac
e 

cu
rta

in
 w

al
ls

 a
nd

/o
r s

ee
pa

ge
 c

an
al

s 
to

 s
ig

ni
fic

an
tly

 re
du

ce
 g

ro
un

dw
at

er
 

lo
ss

es
 (f

lo
w

 m
ul

tip
lie

r r
ed

uc
ed

 fr
om

 1
.2

5 
to

 0
.2

5)

cu
rta

in
 w

al
l 

be
rm

Ve
r. 

5.
0

S
5i

n
S

10
ou

t
S

re
cy

cl
e

20
0.

13

R
ec

yS
10

S
5_

R
eg

S
ep

D
_c

ur
t

R
ec

yc
le

 S
ou

th
->

N
or

th
, m

an
ag

ed
 o

ut
flo

w
, m

an
ag

ed
 in

flo
w

 v
ia

 S
5i

n,
 b

er
m

 a
lo

ng
 m

os
t 

of
 p

er
im

et
er

, w
ith

 s
ho

rt 
sp

re
ad

er
 c

an
al

 re
ac

h 
in

 n
or

th
; S

ch
ed

ul
e 

Ve
r. 

5.
1 

(s
ee

 a
bo

ve
); 

pu
t i

n 
pl

ac
e 

cu
rta

in
 w

al
ls

 a
nd

/o
r s

ee
pa

ge
 c

an
al

s 
to

 s
ig

ni
fic

an
tly

 re
du

ce
 g

ro
un

dw
at

er
 

lo
ss

es
 (f

lo
w

 m
ul

tip
lie

r r
ed

uc
ed

 fr
om

 1
.2

5 
to

 0
.2

5)

cu
rta

in
 w

al
l 

be
rm

Ve
r. 

5.
1

S
5i

n
S

10
ou

t
S

re
cy

cl
e

20
0.

13

R
ec

y_
S

ch
ed

R
nd

2
R

ec
yc

le
 S

ou
th

->
N

or
th

, m
an

ag
ed

 o
ut

flo
w

, m
an

ag
ed

 in
flo

w
 v

ia
 S

5i
n,

 b
er

m
 a

lo
ng

 m
os

t 
of

 p
er

im
et

er
, w

ith
 s

ho
rt 

sp
re

ad
er

 c
an

al
 re

ac
h 

in
 n

or
th

; S
ch

ed
ul

e 
Ve

r. 
6.

0 
(m

od
er

at
e 

ch
an

ge
s 

fro
m

 v
5 

in
 a

ll 
sc

he
du

le
s 

ex
ce

pt
 th

e 
so

ut
he

rn
 th

re
sh

ol
d 

fo
r r

ec
yc

lin
g)

be
rm

Ve
r. 

6.
0

S
5i

n
S

10
ou

t
S

re
cy

cl
e

20
0.

13

R
ec

y_
S

ch
ed

R
nd

2_
cu

rt0
.7

5
R

ec
yc

le
 S

ou
th

->
N

or
th

, m
an

ag
ed

 o
ut

flo
w

, m
an

ag
ed

 in
flo

w
 v

ia
 S

5i
n,

 b
er

m
 a

lo
ng

 m
os

t 
of

 p
er

im
et

er
, w

ith
 s

ho
rt 

sp
re

ad
er

 c
an

al
 re

ac
h 

in
 n

or
th

; S
ch

ed
ul

e 
Ve

r. 
6.

0;
 p

ut
 in

 p
la

ce
 

cu
rta

in
 w

al
ls

 a
nd

/o
r s

ee
pa

ge
 c

an
al

s 
to

 m
od

er
at

el
y 

re
du

ce
 g

ro
un

dw
at

er
 lo

ss
es

 (f
lo

w
 

m
ul

tip
lie

r r
ed

uc
ed

 fr
om

 1
.2

5 
to

 0
.7

5)

cu
rta

in
 w

al
l 

be
rm

Ve
r. 

6.
0

S
5i

n
S

10
ou

t
S

re
cy

cl
e

20
0.

13

S
ce

na
rio

s,
 m

an
ag

ed
 fl

ow
 s

tru
ct

ur
es

ug
/L

g/
L

S
tru

ct
In

S
tru

ct
O

ut
S

tru
ct

R
ec

y
In

pu
tT

P
In

pu
tC

L
S

5i
n

20
0.

13
0

S
10

ou
t

S
re

cy
cl

e

LO
R

S
 B

A
S

E
,m

an
ag

ed
 fl

ow
 s

tru
ct

ue
s

ug
/L

g/
L

S
tru

ct
In

S
tru

ct
O

ut
In

pu
tT

P
In

pu
tC

L
A

C
M

E
12

94
0.

13
0

A
C

M
E

2
G

94
A

B
G

94
C

L1
01

O
T

35
0.

13
0

S
10

S
10

A
S

10
C

S
10

D
S

10
E

S
39

S
5A

W
C

1
12

2
0.

13
0

S
5A

2N
O

S
6L

C
W

S
78

0.
13

0
S

T1
E

E
O

20
0.

13
0

S
T1

E
W

O
20

0.
13

0
S

T1
W

Q
1

20
0.

13
0



ELM2.8wca1_200m Scenario Name: RecyS10S5_RegSepC

Stage targets. The targeted-stage regulation schedules used in the 'RecyS10S5_RegSepC' scenario of the ELM2.8wca1_200m project.   Managed water (and constituent)  
flows through water control structures  were simulated by minimizing the difference between simulated and targeted stages in a north and in a south (grid cell) location.

Red line (if shown) is maximum stage to trigger recycling from south into north (recycle IF south stage > Black, AND north stage < Red)
Grey line (if shown) is maximum stage to trigger inflows of 'external' water into north (inflow of 'external' water IF north stage < Grey)
Green line (if shown) is minimum stage to trigger outflows from south (outflow to 'external sink' IF south stage > Green);
Black line (if shown) is minimum stage to trigger recycling from south into north (recycle IF south stage > Black, AND north stage < Red).

NSM_1-7 = NSM v4.6.2 depths applied to mean land surface elevation in ELM2.8wca1_200m application's cells in a targeted Indicator Region (IR).
NSM_1-7 '+6cm_north': added a constant 6 cm to NSM_1-7, applied to mean land surface elevation of IR 8 (==SFWMM IR 100), targets checked in 'north' target cell.
NSM_1-7 '+ceiling_south': added time-varying values to NSM_1-7, applied to mean land surface elevation of IR 10 (==SFWMM IR 102), targets checked in 'south' target cell.
NSM_1-7 '_south' : applied to mean land surface elevation of IR 10 (==SFWMM IR 102), targets checked in 'south' target cell.

Number suffixed to figure legend labels (e.g., '0', '-0.06', etc.) is the height (m) that was added/subtracted to/from the above, for the final values plotted here and used in a scenario.
 ('-9999' = schedule not used)
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ELM2.8wca1_200m Scenario Name: Recy_S10S5_RegSepD

Stage targets. The targeted-stage regulation schedules used in the 'Recy_S10S5_RegSepD' scenario of the ELM2.8wca1_200m project.   Managed water (and constituent)  
flows through water control structures  were simulated by minimizing the difference between simulated and targeted stages in a north and in a south (grid cell) location.

Red line (if shown) is maximum stage to trigger recycling from south into north (recycle IF south stage > Black, AND north stage < Red)
Grey line (if shown) is maximum stage to trigger inflows of 'external' water into north (inflow of 'external' water IF north stage < Grey)
Green line (if shown) is minimum stage to trigger outflows from south (outflow to 'external sink' IF south stage > Green);
Black line (if shown) is minimum stage to trigger recycling from south into north (recycle IF south stage > Black, AND north stage < Red).

NSM_1-7 = NSM v4.6.2 depths applied to mean land surface elevation in ELM2.8wca1_200m application's cells in a targeted Indicator Region (IR).
NSM_1-7 '+6cm_north': added a constant 6 cm to NSM_1-7, applied to mean land surface elevation of IR 8 (==SFWMM IR 100), targets checked in 'north' target cell.
NSM_1-7 '+ceiling_south': added time-varying values to NSM_1-7, applied to mean land surface elevation of IR 10 (==SFWMM IR 102), targets checked in 'south' target cell.
NSM_1-7 '_south' : applied to mean land surface elevation of IR 10 (==SFWMM IR 102), targets checked in 'south' target cell.

Number suffixed to figure legend labels (e.g., '0', '-0.06', etc.) is the height (m) that was added/subtracted to/from the above, for the final values plotted here and used in a scenario.
 ('-9999' = schedule not used)
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ELM2.8wca1_200m Scenario Name: Recy_S10S5_RegSepE

Stage targets. The targeted-stage regulation schedules used in the 'Recy_S10S5_RegSepE' scenario of the ELM2.8wca1_200m project.   Managed water (and constituent)  
flows through water control structures  were simulated by minimizing the difference between simulated and targeted stages in a north and in a south (grid cell) location.

Red line (if shown) is maximum stage to trigger recycling from south into north (recycle IF south stage > Black, AND north stage < Red)
Grey line (if shown) is maximum stage to trigger inflows of 'external' water into north (inflow of 'external' water IF north stage < Grey)
Green line (if shown) is minimum stage to trigger outflows from south (outflow to 'external sink' IF south stage > Green);
Black line (if shown) is minimum stage to trigger recycling from south into north (recycle IF south stage > Black, AND north stage < Red).

NSM_1-7 = NSM v4.6.2 depths applied to mean land surface elevation in ELM2.8wca1_200m application's cells in a targeted Indicator Region (IR).
NSM_1-7 '+6cm_north': added a constant 6 cm to NSM_1-7, applied to mean land surface elevation of IR 8 (==SFWMM IR 100), targets checked in 'north' target cell.
NSM_1-7 '+ceiling_south': added time-varying values to NSM_1-7, applied to mean land surface elevation of IR 10 (==SFWMM IR 102), targets checked in 'south' target cell.
NSM_1-7 '_south' : applied to mean land surface elevation of IR 10 (==SFWMM IR 102), targets checked in 'south' target cell.

Number suffixed to figure legend labels (e.g., '0', '-0.06', etc.) is the height (m) that was added/subtracted to/from the above, for the final values plotted here and used in a scenario.
 ('-9999' = schedule not used)
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ELM2.8wca1_200m Scenario Name: Recy_SchedRnd2_curt0.75

Stage targets. The targeted-stage regulation schedules used in the 'Recy_SchedRnd2_curt0.75' scenario of the ELM2.8wca1_200m project.   Managed water (and constituent)  
flows through water control structures  were simulated by minimizing the difference between simulated and targeted stages in a north and in a south (grid cell) location.

Red line (if shown) is maximum stage to trigger recycling from south into north (recycle IF south stage > Black, AND north stage < Red)
Grey line (if shown) is maximum stage to trigger inflows of 'external' water into north (inflow of 'external' water IF north stage < Grey)
Green line (if shown) is minimum stage to trigger outflows from south (outflow to 'external sink' IF south stage > Green);
Black line (if shown) is minimum stage to trigger recycling from south into north (recycle IF south stage > Black, AND north stage < Red).

NSM_1-7 = NSM v4.6.2 depths applied to mean land surface elevation in ELM2.8wca1_200m application's cells in a targeted Indicator Region (IR).
NSM_1-7 '+6cm_north': added a constant 6 cm to NSM_1-7, applied to mean land surface elevation of IR 8 (==SFWMM IR 100), targets checked in 'north' target cell.
NSM_1-7 '+ceiling_south': added time-varying values to NSM_1-7, applied to mean land surface elevation of IR 10 (==SFWMM IR 102), targets checked in 'south' target cell.
NSM_1-7 '_south' : applied to mean land surface elevation of IR 10 (==SFWMM IR 102), targets checked in 'south' target cell.

Number suffixed to figure legend labels (e.g., '0', '-0.06', etc.) is the height (m) that was added/subtracted to/from the above, for the final values plotted here and used in a scenario.
 ('-9999' = schedule not used)
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Printed 5/23/08

ELM2.8wca1_200m      Screening Tool

Relative water depths for reference: 
Historical (P-36, 3A-S, 3A-4 gages), 
Simulated NSM (3A-S, 1-7 gages),

Simulated SFWMM->ELM LO Reg Sched '07 Base (1-7 gage)
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Printed 5/23/08

Table: Managed flow summary. ELMwca1_200m

Scenario Basin_IN Basin_OUT Recycle
 LORS07 397 329 N/A
 RecyS10S5_RegSep_B 81 43 72
 RecyS10S5_RegSep_C 3 2 124
 RecyS10S5_RegSep_C_curt 0 18 97
 RecyS10S5_RegSep_D 21 2 129
 RecyS10S5_RegSep_D_curt 6 18 99
 Recy_SchedRnd2_curt0.75 8 6 78
 Recy_SchedRnd2_curt0.5 6 11 75
 Recy_SchedRnd2 13 2 87
 null 0 0 0
 null 0 0 0
 null 0 0 0

Mean annual sums, thousands acre-ft



Printed 5/23/08

ELMwca1_200m

WCA1 Managed Inflows, from External Sources
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Cumulative Frequency Distribution Graphs
Model Project: ELMwca1_200m v.2.8 Numeric suffix in legends = IR #
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