Groundwater Recharge
Spring Flow and Wetlands

» Spring discharges have been related to
pressure head and volume of water in aquifers.

* Wetland preservation has been related to the
volume of groundwater and its proximity to
the wetland.

* Volume and head of groundwater 1s related to
the recharge of water and withdrawals.
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Figure 1: Estimated average 1995 potentiometric surface of the Upper Floridan aquifer
(adapted from Knowles et al.1995 and O'Reilly et al. 1996)



S : ol N
% $120f3 VOLUS% /\
& \@\ -
-'!E.'ﬂf'. \ = 4 0 4 8 Miles
=S i} i n e e =

¥

Legend
¥ Floridan aquifer spring
Poterntiometric contour
[ waterbody
County boundary
CJ WekivaRiver Basin

Estimated recharge rate

(incheslyear)
Discharge
0-4
4-8
B 8-12
B 12

Figure 20: Areas of recharge to and discharge from the Floridan aquifer system
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Figure 21: Wekiva River Basin and estimated impervious area



Example Impervious Area

20% coverage (about 60 square
miles)
Result is a decrease in Rock
Springs Discharge of about 10-
15%

However, discharges at other
springs are also decreased.



200+ ROCK SPRING Total Head {ft]
APOPKA LAKE

120
110
100

-200 90
a0

400 ‘0
) B0
50

-B00 40
30

-800 20
10

-1000 .

140000 160000 180000 200000 220000 240000

X (ft)

Figure 22-1: Groundwater flow along cross-section C-C before the increase of theimpervious area



Flow versus distance

. 70% of Rock Springs springflow
comes from an area within 8 miles
of Rock Springs.

.- Lake Apopka contributes to about
another 5% of the flow at Rock
Springs.

. All based on the assumptions of the
modeling efforts. Not verified.....
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Figure 23: Distance and percentage of groundwater contribution for Rock Spring



Estimation of yearly water budgets

A A

ET = 40 ip=50

Watershed

Yearly Hydrologic Rates - inches



Unit Flow Summary for sites located in Orange County

Site Average Unit | Flow Trend Inches/yr Location Classification
Flow (cfs/mi*2) | (Acfs/mi*2/yr)
USGS 02232500 0.842 -0.001 11.45 St. John's R. NR Christmas Rural
USGS 02233001 0.829 0.018 11.27 Econ. R. at Magnolia Ranch Rural
USGS 02233200 1.124 0.017 15.30 Litlle Econ. NR Union Park Urban
USGS 02262900 0.677 0.010 9.20 Boggy Creek NR Taft Urban
USGS 02264000 0.064 -0.001 0.87 Cypress Creek at Vineland Controlled
USGS 02264051 3.297 0.077 44.80 Black Lake Outlet at S-101A Controlled
USGS 02264060 0.378 0.003 5.14 Lateral 101 at 5-101 NR B. Vista Controlled
USGS 02266025 0.114 0.016 1.55 Reedy Creek NR Vineland Urban
USGS 02266200 0.365 0.013 4.97 Whittenhorse Creek NR Yineland Urban
USGS 02266291 0.288 0.015 3.92 Doctor Phillips Urban
USGS 02266295 0.620 -0.060 8.43 Vineland Controlled

Unit Streamflow (cfs/mi~2)

02233200 Unit Streamflow vs time
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Unit Flow Summary for sites located in Lake County

. Average Unit | Flow Trend . o g e
Site Flow (cfs/mi*2)| {Acfs/mi*2/y1) Inches/yr Location Classification
USGS 02235200 0.447 -0.010 6.10 Blackwater Creek NR Cassia Rural
USGS 02236000 0.996 -0.002 13.54 St. John's R. NR Deland Rural
USGS 02236500 0.259 0.003 3.53 Big Creek NR Clermont Rural
USGS 02236700 0.785 0.001 10.70 Little Creek NR Clermont Rural
USGS 02236900 0.140 -0.009 1.85 Cherry LK Out NR Groveland Rural
USGS 02237293 0.129 -0.001 1.75 Palatlakaha NR Okahumpka Rural
USGS 02237700 0.400 -0.007 4.90 Apopka Beauclair Canal Rural
USGS 02238000 0.324 -0.005 4.40 Haines Creek at Lisbon Urban
02236500 Unit Streamflow vs Time L] S
[BIG CREEK NR CLERMONT] .55’
i
= 250 y =-0.0027x +5.5201 ,ﬁl °m}
% 5o . R* = 0.0242 A\ oyt =
é ) . A\{erage Flow: W ,{/Jb .
S, e 0.26 cfsimi’2, 17.6 cfs, 3.53
3 3 -~
2 g <
£ 1.000 -
£ *e o S ¢ '?/:
< 0500 . e —* + p
‘= s N L. e
~ oo RSSO NP INNC ‘e g
1950 1960 1970 1980 1990 2000 A }(
Year |

Unit Discharge 1s constant:

Low Unit Discharge — more water 1s infiltrated.




Unit Flow Summary for sites located in Lake County

Average Unit

Flow Trend

. / . . .
Site Flow (cfs/mi*2)| (Acfs/mi*2/yr) Inches/yr Location Classification
USGS 02235200 0.447 -0.010 6.10 Blackwater Creek NR Cassia Rural
USGS 02236000 0.996 -0.002 13.54 St. John's R. NR Deland Rural
USGS 02236500 0.259 -0.003 3.53 Big Creek NR Clermont Rural
USGS 02236700 0.785 0.001 10.70 Little Creek NR Clermont Rural
USGS 02236900 0.140 -0.009 1.85 Cherry LK Out NR Groveland Rural
USGS 02237293 0.129 -0.001 1.75 Palatlakaha NR Okahumpka Rural
USGS 02237700 0.400 0.007 4.90 Apopka Beauclair Canal Rural
USGS 02233000 0.324 -0.005 4.40 Haines Creek at Lishon Urban
02237700 Unit Streamflow vs Time |
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Low Unit Discharge — more water 1s infiltrated.




Land Locked
100% Vegetation
Watershed

A A

E=0
ET = 40 ip=50

Yearly Water Budget - inches



Land Locked Lake

Yearly Water Budget (inches per year)



Discharge Lake

Yearly Water Budget (inches per year) Remember Lake
Apopka Canal? 4.9 in/yr Most lakes both recharge and

discharge during a year. The net yearly effect can be
either discharge or recharge



Typical Watershed
no DCIA, ~80% vegetation
~20% water surfaces

A A

ET = 32.2 P=
i E=28.8

Recharge or Closed Watershed

Water Budget inches per year



Typical Watershed
no DCIA, ~80% vegetation
~20% water surfaces

E=28.8

Discharge/Recharge Watershed

Water Budget inches per year



Typical Watershed

20% DCIA, ~60%

vegetation

~20% water surfaces A A E=8.8
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Discharge/Recharge Watershed

Water Budget inches per year
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Figure 1: Land surface elevations for a closed basin (unit: feet NGVD)




Total Watershed:
9.97 acres
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0.78 acre
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Figure 2: Land Use before tremendous urbanization for a closed basin
(P=50.0, E=44.0, ET =40.0, IET = 30.0, IA= 4.0, unit: inches/year)
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Figure 3: Excessvs. increasing DCIA and constant Irrigation for the closed basin
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Figure 4: Excess vs. increasing Irrigation and constant DCIA for the closed basin
(Note: negative excess means water needs to be introduced into the basin)
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Figure 5: Excess vs. increasing both DCIA and Irrigation for the closed basin



Conclusions

Springflow 1s affected by the groundwater levels.

Recharge can be shown by modeling to affect spring flow and
Wetland conservation.

Mass balances on a yearly basis can assist in estimating
unknowns such as runoff or recharge.

Irrigation of detained stormwater can be built into

a stormwater management plan and cluster development

1s an option to provide undisturbed land for 1rrigation.




