Transient Calibration of the Region Il Groundwater Flow Model

TABLES
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NWF R2MF Final Calibration Metrics Task 1 Goals

Calibration . . . Domain-Wide Subregion Metric Domain-Wide Subregion
Calibration Metric . . .
Target Type Metric Value Value Metric Target Metric Target
Post-dev Mean Error 0.40 -0.08 +/- 5 ft +/- 2 ft
Groundwater
Heads Mean ABS Error 5.93 5.28 10 ft 5ft
Pre-dev Mean Error 1.99 2.24 NA NA
Groundwater
Heads Mean ABS Error 3.59 5.89 NA NA
Mean ABS Error
VHDs / 6.78% 6.20% 10% 10%
Range
Mean ABS Error
HHDs / 3.35% 5.28% 10% 10%
Range
Mean ABS Error
THDs / 1.88% 2.07% 20% 20%
Range
Incremental Mean ABS Error/
15.29% NA 40% NA
Baseflows Range

Table 1 - Calibration Target Metrics.




& Upper Floridan Aquifer (layer 3)

Minimum Maximum
Hydrostratigraphic Unit Units Calibrated Value
y grap Bound Bound
Horizontal Hydraulic Conductivity
Sand and Gravel Aquifer (layer 1) ft/day 7.38 3.50 453
Ratio of Horizontal to Vertical Hydraulic Conductivity
Sand and Gravel Aquifer (layer 1) - 14.5 5.00 35.0
Intermediate Aquifer System (layer 2) - 32.0 17.5 52.5
Upper Floridan Aquifer (layer 3) - 2.04 1.00 52.5
Bucatunna Clay Confining Unit (layer 4 where ) 36.9 175 525
present)
Lower Floridan Aquifer (layer 4 & 5) - 17.9 17.5 52.5
Specific Yield
Sand and Gravel Aquifer (layer 1) - 0.0252 0.0250 0.300
Storage Coefficient
Intermediate Aquifer System (layer 2) - 1.57E-4 1.0E-5 1.00E-3
Upper Floridan Aquifer (layer 3) - 5.06E-4 1.0E-5 1.00E-3
Bucatunna Clay Confining Unit (layer 4 where ) 1.00E-3 1 0E-5 1.00E-3
present)
Lower Floridan Aquifer (layer 4 & 5) - 2.56E-4 1.0E-5 1.00E-3
Riverbed Conductance Multiplier
Sand and Gravel Aquifer (layer 1) ) 6.29 0.10 10.0

Table 2 — Non-pilot point calibration parameters.




Instantaneous Rates (ft*/d) NET Rates ("IN - OUT", ft3/d) Differences (ft3/d)

Predev 2000 2015 Predev 2000 2015 Predev to 2000| 2000 to 2015

CONSTANT| In | 584E+06 | 6.55E+06 | 6.21E+06 | 5 op 0 3 35407|3.40E407]  1.65E+06 5.15E+05
HEADS |Out| 4.10E+07 | 4.01E+07 | 4.03E+07

DRAINS |-} O-00E+00 | 0.00E+00 | 0.00E+00 | , o\c ol 5 49E408|-2.49E+08|  9.86E+05 _1.49E+05
Out| 2.50E+08 | 2.49E+08 | 2.49E+08

GENERAL | In | 7.44E+06 | 7.85E+06 | 7.80E+06 | | (or el 6 90E+05|-7.05E405|  4.03E405 -2.48E+04
HEADS |Out| 8.52E+06 | 8.53E+06 | 8.50E+06

RECHARGE |-} 2-71E+08 | 9.71E+08 | 9.71E+08 | o\ 0 0o | 9.71E+08 | 9.71E+08 |  0.00E+00 0.00E+00
Out| 0.00E+00 | 0.00E+00 | 0.00E+00

RIVERs | AN | 3:25E+07 | 3.27E+07 | 3.28E+07 | o o/ 09| 6 82E+08|-6.826+08|  2.24E+06 3.65E+05
Out| 7.176+08 | 7.15E+08 | 7.15E+08

WeLLs || 0-00E+00 | 4.96E+05 | 4.53E405 | ) yp\ 00 | 5 756406 |-4.79E406]  -5.75E+06 9.65E+05
Out| 0.00E+00 | 6.25E+06 | 5.24E+06

STORAGE | " 2:23E+03 | 4.95E+05 | 4.98E+04 |\ o0 03 | 4 74E+05 |-1.71E405|  4.72E405 -6.45E+05
Out| 3.22E+02 | 2.08E+04 | 2.21E+05

Table 3 — Instantaneous model-wide fluxes, net fluxes, and net flux differences at the end of three modeled stress

periods: pre-development (“Predev”), 2000, and 2015.
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Figure 1 - Model area, model grid, Layer 1 topographic elevations, and coastal waterbodies.




O OO e s e 0 e B B B e ol s vt s A I|
1 1~ Y | |
I <J ‘-'l r ————————————————— ;
I . I Covington | |
| Escambia | |
! | | Geneva |
' Alabama | ! !
: Century— | L. SR A Esto 1
] ., . 7 Jay Lakllrel Hill T i o -
Florida NANNN:; i 187 1 ~Paxton ' s
4 | | | /
5] ' ! | Holmes H
. & | | | C_
Escambia | i | I __ . -Bonifay  _
l T Crestview | DeFuniak FE== = K
| S " 'Springs = ponce de Leon=' — - l
i e ' 1 IS S S |
; I ‘11‘3 = |
| | i = Vernon [
Baldwin I Walton : = |
I | = 5 r L
| Niceville /] »  Washington
1 _Freeport £ |
| = I ,-.5 .r‘ e |

Bay

—=Pa n‘ell mg

LN e
= City, Beacb,)"'RLynn Haven
gt § g

AT Lo

0 5 10 20
e Miles

—— State Boundary - — - County Boundary — City/Town Boundary — Model Grid Cells

Figure 2 - Model area, model grid, county boundaries, and major Florida cities/towns.
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Figure 3 — Cross-section of model layering along row 60.
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Figure 4 — Cross-section of model layering along column 70.
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Figure 5 — Layer 1 boundary conditions.
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Figure 6 — Groundwater head target locations.
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Figure 7 — Vertical head difference (VHD) target locations.
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Figure 8 — Horizontal head difference (HHD) target locations.




N
. o
¢ o]
(o) (o}
o] o
[5)
= 0
o] o S o
o)
° - X o
o o]
. (o) (o)
o
@0
o
0 5 10 20
Miles
[ ] Model Domain ] — SEAWAT Model @ — layer2 Layer 3 Layer 5
domain THD Target THD Target THD Target

Figure 9 — Temporal head difference (THD) target locations.
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Figure 10 — Transmissivity targets (in ft2/day) based on aquifer performance test (APT) results with HSU designations.
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Figure 12 — Pilot point locations used to interpolate layer 4 storativity and hydraulic conductivities in layers 2, 3, and 5.
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Figure 13 — Pilot point locations used to interpolate vertical hydraulic conductivity in layer 4.
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Figure 14 — Layer 3 horizontal hydraulic conductivity (Kh).
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Figure 15 — Layer 5 horizontal hydraulic conductivity (Kh).
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Figure 16 — Layer 3 Transmissivity (T).
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Figure 17 — Layer 5 Transmissivity (T).
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Figure 18 — Layer 2 vertical hydraulic conductivity (Kv).
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Figure 19 — Layer 2 leakance.
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Figure 20 — Layer 4 vertical hydraulic conductivity (Kv).
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Figure 21 — Layer 4 leakance.
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Figure 23 — Mean error by target well during the transient simulation period (1942-2015).

Note: Error = Measured — Modeled
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Figure 24 — Mean absolute error by target well during the transient simulation period (1942-2015).
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Figure 25 — Observed versus Simulated Post-Development (1942-2015) Groundwater Head Targets.
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Figure 26 — Layer 3 observed and simulated 20-ft head contours for year 2000.
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Figure 27 — Layer 3 observed and simulated 20-ft head contours for year 2015.
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Figure 28 — Mean absolute error (ft) of vertical head difference targets.
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Figure 29 — Observed versus Simulated VHD Targets (1942-2015).
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Figure 30 — Mean absolute error (ft) of horizontal head difference targets.
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Figure 31 — Observed versus Simulated HHD Targets (1942-2015).




N
28 1log
o} 0-74 . K56 o
® o
o
138 1.82 1.75
o (o) o]
1.52 02'74 3.11
@ 3.01 422 o 5
o ® 3:01 1-52-g
3.43 - 3.11 1.6
o 3.44 | 2 © o o)
¢ @ 1% 34365 L
e x93 1.42 0, o5
3-;;0 209617 | @ 13£;1> : o1.1 1
. o) .07 Q
0120 0:89 o %37 01'15
3.23 0.75
0.87%X0.56
2:59
o
0 5 10 20
Miles
. EAWAT model
[ ] Model Domain ] — S . ode @ — layer2 O — layer3 @ — lavers

domain THD Target THD Target THD Target

Figure 32 — Mean absolute error (ft) of temporal head difference targets.
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Figure 33 — Observed versus Simulated THD Targets (1942-2015).




L =
¢ _:‘ )
U /
7 XY /
sha i
M’ {
33 ) o)
as @
B>
&
Mokt
C- k)
i]-
/ ~
\
/
/
|
| 3 -
A (L
e
\ "y 1
S =¥, ’
N\ Z N A e
% —
71y B *:”T(_
B

o
=)

l
|
|

=i

/1\00
S—

3

ceols e

Q4 l

4

./ 3~
@f £ Gearv
¥
& gl
h Sy
-
r At

0 5 10 20
Miles

|:| Model Domain

Modeled 1942

Pre-dev Head Target Locations
® — SEAWAT Boundary
® — Well Measurement

Pre-development Head Contours

Head Contours (Bush & Johnston, 1988)

Figure 34 — Pre-development head contours (Layer 3 simulated heads in 1942) and from Bush & Johnston (1988).
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Figure 35 — Observed versus Simulated Pre-Development Groundwater Head Targets.
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Figure 36 — Observed versus Simulated Transmissivity Targets.
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Figure 37 — Leakance into the Upper Floridan Aquifer (layer 3) from the Intermediate Aquifer System (Layer 2) for pre-
development.
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Figure 38 — Leakance into the Upper Floridan Aquifer (layer 3) from the Intermediate Aquifer System (Layer 2) for year
2000.
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Figure 39 — Leakance into the Upper Floridan Aquifer (layer 3) from the Intermediate Aquifer System (Layer 2) for year

2015.
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