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HYDROLOGY AND WATER QUALITY OF THE LEVITTOWN
L AKE, TOA BAJA, PUERTO April 2010 — June 2011
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roblem Description

Community contacted authorities to complain
about foul odors and unsanitary conditions
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Location of Levittown Lake in Northern Puerto Rico
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Man-made structure in the 1960s
for the construction of Levittown 4 /
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Study Components and Methodology

e Hydroloqgy

rainfall tidal exchange

e Bathymetric Survey

bottom topography  calculate volume

e Water Physical and Chemical Characteristics

olg dissolved oxygen DO saturation temperature
turbidity  salinity  specific conductance  transparency
nutrients chlorophyll a

e Biological Characteristics

primary productivity — L/D bottles method diel study
fecal bacteria phytoplankton biomass

ZUSGS
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50046535 -~ 7 Levittown Lake Station Locations
e~ W ., and USGS identification Numbers
:‘w\ - Field parameters — all stations
-:& * Nutrients, productivity, biomass — 1 and 3
7y %ﬁ"’ » Fecal bacteria—2, 5, and 7
.3‘*3 1-'-;::"‘ : e Tidal station — 8
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Monthly samplings

science for a changing world



=

§ - : L]
- = :

= 8

~ -

= =

=

N B

—

— "

e e e

I




120.00

100.00

80.00

60.00

40.00

Cumulative rainfall in inches

20.00 -~

Rainfall — Continuously

TOTAL RAINFALL = 98.50 INCHES IN 15 MONTHS

RAINFALL AVERAGE FOR NORTH COAST = 70 INCHES/YEAR

0.00
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Camp site for tidal cycle studies
— November 2010 and May 2011
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Bathymetric Survey System — Once During Study

~~'-=iw='=?? Frm

OF D TG B
H’.J J. R "".:j-;;

GPS and fathometer integrated
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Primary Productivity
e Light/Dark bottles method — plankton productivity and respiration

By measuring the production of O,, we can calculate

W| n kler titration the amount of organic matter creation

: <
6 CO, + 6 H,0 + Light + CHL = CiH,,0 + 6 O,
Water surface

Method Principles:

Light bottles — photosynthesis,
respiration

Light bottles Dark bottles

// Dark bottles — respiration

Gross productivity (Pg) =OL — OD
Water column Net productivity (Pn) = OL — Ol

organisms only
Respiration (R) = Ol - OD

Weight

Bottom % USGS
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BOD Bottles — Monthly

Light bottle
Respiration and photosynthesis

Dark bottle
Respiration only
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KEY FINDINGS

* VERY HIGH FECAL COLIFORM COUNTS
 VERY LOW DISSOLVED OXYGEN CONCENTRATION EPISODES

 LARGE VARIATIONS OF DISSOLVED OXYGEN DURING DIURNAL
CYCLES

e HIGH NUTRIENTS CONCENTRATION

« SUDDEN SALINITY DROPS AFTER HEAVY RAINFALL

* MARKED WATER COLUMN STRATIFICATION

« POOR WATER MIXING

 TIDAL DATA INDICATE POOR CONNECTION WITH THE OCEAN

« LAGOON PRODUCES 370 TONNES OF ORGANIC MATTER PER
YEAR (UPPER LAYER ONLY)

ZUSGS
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Fecal coliforms - Station 2
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Fecal coliforms - Station 5
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PREQB Standard — 200 colonies per 100 ml
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Fecal coliforms - Station 7

1,600,000 ~ 1,540,000 .
PREQB Standard — 200 colonies per 100 ml
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EXAMPLE — July 2010 top DO in milligrams per liter

Sta6 Sta7
Sta b

Sta 4

\

%‘ T sl

Main water body is healthier than
channels — better water circulation
and higher photosynthetic rate

Sta 3

a USGS
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USGS 50046510 LEVITTOWN LAKE 8, TOA BAJA, PR

PREQB Standard > 5 milligrams per liter
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Dizzolved oxyzen, water, unfiltered,




DO diurnal variation example conceived by Wetzel
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Nutrients Concentrations

PREQB Standard for Total N = 5.0 mg/L _ _
Levittown Lake is unhealthy lagoon

1.40 - PREQB Standard for Total P = 1.0 mg/

1.20 -

1.00 -
- m Total N
£ Total N =5 times higher
o] 0.80 than Laguna Grande m Total P
g Total P =9 times higher
g 0.60 - than Laguna Grande
g

Laguna Grande is a healthy lagoon
0.40 -
0.20 - U.24
0.0
0.00
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Salinity, water, unfiltered, parts per

thousand
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USG5 58846518 LEVITTOHN LAKE &, TOR BAJA, FE

Sudden drops after rainfall events
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=-=== Proyizional Data Subject to Revision ===-=-

Graph courtesy of the U.5. Geological Suruey
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Levittown Lake Side View — November 2010

Surge (15 ) Healthy conditions DO > 5.0 mglL

Hypoxic conditions DO < 2.0 mg/L

ZUSGS
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Levittown Lake Side View — May 2011

Station 2

‘Healthy conditions DO > 5.0 mg/L.

2 mefers

Hypoxic conditions
D0<2.0 mglL
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USGS 50046510 LEVITTOWN LAKE 8, TOA BAJA, PR
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0.60

No matter the magnitude of the sea tides the
izl el lake apr lake level changes just 10 centimeters (4 inches)
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3.5

5.25 USGS | evittown Lake water level, in feet

L scmveeromscnmancnons 1€ greater level increases occur after
rainfall events and not associated with
475 ocean tides
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5.5

During the higher water level of the year
USGS (December 15, 2010) Levittown Lake
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29,000 m®

At present, the average inflow is 1.70 Mm?3/Day.
Water floods surrounding swamps rather than
reaching the main water body

a USGS
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The real problem is the narrow shallow channel.
Only 29,000 m3 reach the lake daily
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THE LAKE BOTTOM IS VERY IRREGULAR
FOR A MAN-MADE STRUCTURE

LAKE VOLUME AT MEAN SEA LEVEL
1.37 MILLION CUBIC METERS
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groies 7 FOr more information go to: http://pr.water.usgs.gov Enter

|%USGS Caribbean Water Science Center | | & B [ dm - Page - Safety~ Tooks - @+

¥

'S 1

I USGS Home
' Contact USGS
Search USGS

home information/data projects publications drought flood about contact internal

Water Resources of the Caribbean

Welcome to the USGS Caribbean Water Science Center. These pages are your source for water-resource information collected
and interpreted by the U.S. Geological Survey in the Caribbean.

Hon,, Sept, 19, 2011 11:30ET Caribbean Water Science Center activities include:
*+ Presentation of real-time streamflow, ground-water levels,

4) water-quality data.

Search the Caribbean WSC: * Operation and oversight of an extensive network of water-
| tom 54 resource monitoring sites.

* Archive of water-resource information collected for more
than 100 years.

*+ Data collection and investigative studies related to issues of
COncern to water-management entities and citizens.

*+ Publishing data and topical reports.

DATA CENTER

Real-time data
*+ Streamflow
Ground water
Water quality
Precipitation

Lake/Reservoir Enter a USGS site number:

Historical data | |
+ streamflow

Quick Link to Real-Time Data:

*
+*
*
*

*+ Ground water %USGS View site list: SW | GW | WQ

* Water quality

* Annual Data Reports _ Explanation - Percentile classes Quick Link to Water Data for Virgin Islands:
+ Duration hydrographs ® I L] ® = L] l L] | O httD'/fwaterdataLISt:]SC]OVf\."I/r'IWIS

<10 | 10-24 2575 76-80 >80
Low | Much below Below Normal Above Much above High ::Zd
USGS WaterWatch normal  normal normal| normal K

* Floods | Droughts
* Current conditions

* Water-Quality Watch Caribbean Monitoring Networks Quick Access to Real-Time Monitoring

Networks

Ground-water networks Tha LICRC aribbhann Watkar Coimnen Canbor ~nan Fimamnne s
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VIRTUAL TOUR — FORMER LOCKS THAT CONTROLLED TIDES
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VIRTUAL TOUR — PARTIALLY BLOCKED OCEAN CHANNEL
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vember 2010 and May 2011
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Camp site for tidal cycle studies — Novemer 2010 and May 2011
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