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Water Quallty in the FIorldan Aquer Reglon

(“Water 101”)
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1. Speaking “hydrolog-ese”: The water cycle

2. Water quality in the Floridan Aquifer region




The Water Cycle: Storages + Flows
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Atmosphere Condensation

Storages = Nouns
(groundwater, surface water)

Flows = Verbs
(evaporate, infiltrate)

Adjectives?!

I'M So ADJECTIVE,
| verB Nouns!!l




Storages: Where’s the Water?

Salt water
97%




Storages: Where’s the Water?

Salt water
97%

- ~ Rivers
0.006%
Groundwater! Swamps,

Marshes,

Freshwater
Lakes
0.25%

Atmosphere
0.04%

Soil
Moisture
0.05%

Earth’s Freshwater Resources  2nd Wetlands

0.03%




Storages: The Floridan Aquifer
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FLORIDA

* Provides drinking water for >11 million people
 Supports agricultural activities worth >57.5 billion

* Provides flows to iconic spring and rivers

https://cfwiwater.com/value_of water.html

USGS Circular 1278




The Water Cycle > Water Balance
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The Water Cycle > Water Balance

Tub fills f

If Faucet < Drain ? Tub drains ¥

If Faucet > Drain ?

If Faucet = Drain ? No change <




Florida’s Water Balance (over an average year)
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inflow
26 billion gallons per day -

Surface water and groundwater
Fernald and Purdum, 1998

outflow to Gulf of Mexico and Atlantic Ocean




OK...so what about water quality?

Biological

Physical

* Bacteria
* Viruses
* Etc.

* Temperature

e Sediment
e Light

¢ Color, odor
e Etfc.

Chemical

* Nutrients (N/P)

* Toxins

* Dissolved Oxygen
¢ Conductivity

e Alkalinity

* Redox

« BOD/COD

* Etc.




Water Pollution

Pollution Sources
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Pollution Pollution

Treatment Plant
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Water T

Table Septic
System

Pesticides
and Fertilizers

I—‘ Nonpoint Source

Pollution

Point-Source Pollution

https://www.bcwater.org/threats/

Pollutants that can be traced to
specific locations (like wastewater
treatment plants or industries)

Non-point Source Pollution
Pollutants from more diffuse and
extensive sources (such as septic
tanks, agricultural and urban
runoff into surface/groundwater)




Where is groundwater vulnerable to pollution?

Groundwater is most vulnerable i i
in the unconfined zone!

FLORIDAN AQUIFER

SURFICIAL AQUIFER
THIN COMFINING LAYER

[
@ CONFINING LAYER

As well as through o
sinkholes and conduits! . @ rouwmsumsse

DATA ILUISGS D5 #16

https://bluewateraudit.org/about-the-aquifer/




Nutrient Pollution (Nitrogen and Phosphorus)

* Leading cause of water quality degradation in the region (and across US!)

* Many possible sources; tools exist to estimate relative amounts from each

https://pubs.usgs.gov/fs/fs15099/
FDEP 2018
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Effects of Nutrient Pollution

4 I
« Higher concentrations HEALTH EFFECTS ASSOCIATED

(>10 mg/L NO;) WITH NITRATE

* Increased risk of hyper-

tension, diabetes, cancer, Increased
blue-baby syndrome risk of
. colon,
* Relatively rare, very local ladriey.
ovarian and

bladder

+ cancer.



Eutrophication™

Blue-green algae
(cyanobacteria




ions?

e
(p)
Q
>
o]
B
O
>
-
-
O
-
—

|. -. Lx_
. s % o
RS A L
\.n 4 e - (q0)
\.lﬂ\ - v . QO
'f...Js\—. - *."fl o
e ..l_'/ ‘C\ - . .—hl-
H an ‘,c/ - (1Y)
. NN =
- *!\’)n‘ \ -
- S
_ - . w :
¥z N e
foo NS \ / R
’ i
o %A % / (o)
. y - m
[ ] * o ‘ %



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16

