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Section 1: The Program
Students will gain knowledge about:
1. Wetland Environments
2. Watersheds 
3. Stormwater Flooding
4. Water Pollution and Clean Water Act
5. Water Related Human Health Issues
6. Planting Trees 
7. Water Quality Testing 
8. Wetland Animals
9. Potential Careers
10.Community Stewardship



The Water Cycle

The Hydrologic Cycle

Precipitation | Rain, Snow, Sleet & Hail | Britannica

Presenter Notes
Presentation Notes
The water cycle, also known as the hydrologic cycle, is the continuous movement of water within the Earth and atmosphere. 
It involves several key processes:
Evaporation: Water from oceans, rivers, and lakes evaporates into the atmosphere as water vapor.
Condensation: The water vapor cools and condenses to form clouds.
Precipitation: Water falls back to the Earth in the form of rain, snow, or other forms of precipitation.
Collection: into rivers, streams, lakes, ponds and groundwater through absorption


https://www.britannica.com/science/precipitation


Watersheds and Wetlands
A Watershed is a land area that channels 
rainfall and snowmelt to creeks, streams, 
and rivers, and eventually to outflow 
points such as lakes, reservoirs, bays, and 
the ocean. 

Wetlands are areas where water covers 
the soil, or where water is present either 
at or near the surface of the soil all year 
or for varying periods of time during the 
year.

Presenter Notes
Presentation Notes
Watersheds show how the water moves through the landscape.

Wetlands are habitats within a watershed. In natural systems wetlands serve as sinks for excessive rainfall and flood waters.

Wetland habitats are components of open water like ponds, lakes, or oceans. They are bogs, swamps and marshes and are characterized by soils, flooding and plant communities.






Stormwater Flooding
Heavy rain-storms can cause 

flooding
  in both rural and urban areas

Causes of Flooding:
Paved roadways - concrete/asphalt 

Overwhelmed drainage systems

Reduced Green Spaces - reduced 
absorption ability of rainwater into 
groundwater storage

Real World Example - https://www.nytimes.com/2025/07/12/opinion/texas-floods.html 

Presenter Notes
Presentation Notes
Heavy rainstorms can cause flooding in urban and rural areas.
In heavily developed urban areas where most of the land surface is paved (roadways and parking lots), stormwater drainage systems can easily be overwhelmed and cause flooding. 
In rural settings the land is mostly undeveloped fields, grass, forests, etc., these natural areas/green space are able to absorb rainwater, however areas within the watershed where overdevelopment or changes to the hydrology of the watershed may cause significant flooding. 

Real World Example: https://www.nytimes.com/2025/07/12/opinion/texas-floods.html 

https://www.nytimes.com/2025/07/12/opinion/texas-floods.html
https://www.nytimes.com/2025/07/12/opinion/texas-floods.html
https://www.nytimes.com/2025/07/12/opinion/texas-floods.html
https://www.nytimes.com/2025/07/12/opinion/texas-floods.html
https://www.nytimes.com/2025/07/12/opinion/texas-floods.html


Rainfall Runoff – stormwater pollution
Pollutants are picked up and deposited into local 
waterbodies. Land use practices that contribute to 
point and nonpoint source pollution:

 Agriculture and Forestry - fertilizer, pesticides, 
herbicides, animal waste, soil and sediment 
erosion

 Urban runoff - pet waste, oil, grease, antifreeze, 
spilled fuel, fertilizer, pesticides, herbicides

 Home sewage systems – human waste

 Sand and gravel mining - soil

 Construction – soil and sediment erosion

Presenter Notes
Presentation Notes
As rainwater flows across the landscape, pollution is picked up and deposited in rivers, lakes and oceans.
Point source – from a pipe or direct source, regulated
Non-point source – unidentified source, unregulated 



Improving Parish Waterbodies
Many waterbodies in the Parish are impaired. Water quality standards are set by the federal government 
(US EPA) by order of the Clean Water Act and enforced through LA Department of Environmental Quality. 

States must maintain good water standards, 
reduce pollution entering waterbodies and remove 
pollutants in water or face fines.

The Adopt a Pond Program monitors the efforts 
by the Parish to reduce pollutants in stormwater 
drainage flowing through constructed ponds.

Measuring stormwater inflow and outflow allows
the parish to show pollutant removal ability
of the stormwater ponds.

Presenter Notes
Presentation Notes
Note the avenues for pollutants to be picked up by stormwater: 
Roadways – automobile rubber (tires), oil, discarded trash, lawn clippings
Lawns – lawn clippings, fertilizer, pesticides and herbicides
Municipal Water treatment and transport system – nutrient load, warm water
Industrial facilities – chemical, warm water discharge
Individual Waste Management – septic systems 
Shoreline erosion




Why do we care about healthy waterbodies?

Use for Recreation
 Swimming
 Boating
 Fishing
 Birding

Value to the Ecosystem
 Fisheries – commercial and 

sport
 Wildlife habitat
 Storm water management 
 Filtration to ground water

Presenter Notes
Presentation Notes
Managed for both Human use and Ecosystem Health and Functionality.



St. Tammany Parish 
receives 62 inches of rain, 
on average, per year.

US average is 38 inches 
per year.

Presenter Notes
Presentation Notes
Diagram of stream network throughout Louisiana – water is everywhere.
The average rainfall in St. Tammany Parish is about 62 inches a year, compared to the US average of 38 inches, Louisiana is a wet state.
Additional short-term flooding can be caused by tropical storms – storm surge and rainfall combined.



Your Watershed – St. Tammany Parish 

• 2017 – 256,327

• Roughly 22,500 more people living in 
the parish than in 2010 

• 7 consecutive years of population 
growth

• The population is almost 2/3 that of 
Orleans parish

Presenter Notes
Presentation Notes
Pontchartrain Basin Watersheds across the Florida Parishes with major rivers highlighted in each basin. Each color represents a different drainage basin. 
Population growth has increased beyond the estimates of St. Tammany Parish due in large part to impacts of 2005 and 2008 hurricanes. 
Many people moved to the northshore to escape repetitive flooding due to tropical disturbances. 
The increased population growth caused a need for additional housing and increased the strain on existing infrastructure (roadways, utilities, water and sewage). 



Constructed Stormwater Ponds
Used for flood control and storm water runoff treatment 

Retention Pond
“wet ponds”

• Permanent pond 

• Shaped to 
accommodate 
additional rainfall

• Holds stormwater 
indefinitely 

• Provides aesthetic 
value 

Detention Pond
“dry pond”

• Holds water 
temporarily

• Slows water flow to 
mitigate flooding 

• Provides aesthetic 
value

Presenter Notes
Presentation Notes
Collect storm water and slowly release it at a controlled rate so that downstream areas are not flooded or eroded.
Function to settle suspended sediments and other solids typically present in storm water runoff 
The difference between the two ponds is the presence of absence of a permanent pond area. 
Detention ponds – all water flows out between rain events and it usually remains dry because the exit pipe is located at the bottom of the basin
Retention ponds retain a permanent pool of water and look like a regular pond because the exit pipe is located at a higher point – water has to reach a certain level before it flows out of the pond 
Stormwater management is important in urban areas where the ground surface is paved and developed because stormwater runoff flows much faster from these surfaces, which are not permeable 
Stormwater is conveyed through a pipe or ditch from surrounding paved areas and properties.




What is the Adopt a Pond Program?
Goal 1.
Decrease stormwater flooding in St. Tammany Parish.

Goal 2. 
Increases tree canopy lost during hurricanes and development and allow, native wetland plants to colonize 

stormwater ponds. 

Goal 3. 
Monitor the quality of water entering and leaving the natural sinks and constructed stormwater ponds to 

document pollution removal to receiving waters. 

Goal 4. Increase awareness of potential human health risks like West Nile mosquito vector exposure.

Goal 5. 
Engage area school students through partnerships by utilizing STEM enhanced, hands on learning activities to 

develop community stewards, showcase career opportunities.

Presenter Notes
Presentation Notes
Goal 1. Represents the Parish’s commitment to reducing neighborhood flooding
Goal 2. Represents the Parish’s commitment to reducing pollution in local waterways
Goal 3. Represents the Parish’s obligation to monitor and maintain water quality in the Parish
Goal 4. Represents the Parish’s commitment to local youth by establishing partnerships with STPSS, LA Sea Grant, LSU AgCenter, Mosquito Abatement to support communities



Tenet Pond

Stormwater 
Pond

Boyet Jr.
Little Oak
School Complex

Presenter Notes
Presentation Notes
Boyet Jr. High
I-12 and I-10
Gause Blvd, Hwy 190
Drainage areas are high density development with roadways and parking lots and mixed with neighborhoods and shopping centers



What to expect:

Presenter Notes
Presentation Notes
Safety when planting.
Learn to plant wetland trees and use equipment provided.
Location or areas appropriate for planting.
Water Quality testing
Wildlife Activities





What to wear…or not…
Do wear:
 Long pants/sleeves
Belt loops are helpful
 Shoes appropriate for 

getting wet and muddy
A change of socks
 Sweatshirt/jacket for 

cold or rain
A change of clothes
Tie hair back 
Garden gloves

Don’t wear:
 Sandals
Crocs
 Slip on shoes
Rings
Bracelets
Nice clothes
Cellphone or wallet 
 Shorts 

Presenter Notes
Presentation Notes
Wetlands (the stormwater ponds) can be muddy and wet.
Waders are no longer provided by the program; detention sites do not require waders. Some boots are available in most sizes.
Gloves are available for use when planting, however we recommend bringing your own gloves.



Section 2: Student Field Activities

In this section students will gain knowledge about:

1. Why trees are planted at the constructed stormwater ponds.

2. Why wetland plants are allowed to colonize the stormwater ponds.

3. Why water quality testing indicates pollution from the inflow and removal of pollution from 
the outflow.

4. What water quality tests indicate about pollution levels in waters.

5. Other ways to determine potential impairments in waterways, like insect collection.

Tree Planting and Water Quality Testing



How do vegetative plantings help?
Slows water flow – mitigates flooding 

Reduce sediment erosion and nutrient loading 

Plants absorb pollutants into their tissues 
 Excess nutrients

Roots
 Provide substrate for the growth of bacteria and algae 
 – nutrient cycling
 Increase soil strength and stability to prevent erosion 

Provide habitat for animals
 Reptiles, amphibians, birds, insects, fish, mammals

Plants return water to the atmosphere through evapotranspiration 
 Drawn through the roots and transpires through the leaves 

Add aesthetic value! 

Presenter Notes
Presentation Notes
A single tree can store over 100 gallons of water, and in communities, this can lead to a 2-7% reduction in annual runoff, resulting in cost savings on drainage systems. Studies show that combining trees with natural landscaping can reduce storm runoff by up to 65%, with some areas retaining 100% of rainfall on-site. 
Trees Tame Stormwater | Arbor Day Foundation 



Tree Planting
Tupelo GumBald Cypress

Can tolerate continuous wet trunk. 

Presenter Notes
Presentation Notes
One 10-inch bald cypress provides overall monetary benefits of $32 every year.



A 10 –inch Bald cypress will intercept 
1,182 gallons of stormwater runoff 
in a year.

Presenter Notes
Presentation Notes
Urban trees impact the hydrologic cycle by intercepting and storing rainfall, releasing water through ET, promoting soil infiltration and recharging groundwater. Combined, these processes reduce the proportion of rainfall that becomes stormwater runoff. (Figure credit: Tree City USA, 2010).



Tree Planting - Perimeter
Cow Oak
Swamp Chestnut Oak

Live Oak

Prefer temporary trunk submersion.

Presenter Notes
Presentation Notes
Trees reduce atmospheric carbon – one 10-inch bald cypress will reduce 207 pounds of Carbon in a year. Carbon is stored (sequestered or “locked up”) in tree roots, trunks, stems and leaves while they grow, and in wood products after they are harvested.



Tree Planting - Perimeter
Bald Cypress Willow 

Oak

Presenter Notes
Presentation Notes
Trees near buildings can reduce heating  and air conditioning demands, reducing emissions associated with power production.




Your role - water quality monitoring
Participating school students will monitor 
water quality by testing indicator 
characteristics listed:

 - Water Clarity 

 - Dissolved Oxygen 

 - Temperature

 - Nitrates 

 - Phosphates

 - pH 

 - Salinity



Water Clarity 

Aquatic plants die without sufficient light 
 Less food and refuge for many animals
 Lower oxygen production 

Cloudy water = turbid water
 Sediment 
 Algae 

Gilled creatures can suffocate 

Secchi disc – depth of light penetration 
 The deeper the disc, the clearer/less turbid the 

water 

Secchi disc

Water Clarity Tube 



Dissolved Oxygen
Aquatic animals also need oxygen

Low oxygen = stressed habitat 

Oxygen can be mixed into water:
Rain, wind, waves, and currents

 Produced through Process of Photosynthesis
     Aquatic plants and algae 

5 mg/L = is the standard set by EPA

Less than 2 mg/L = hypoxic 

0 mg/L = anoxic 

Coldwater holds oxygen better then warm

Presenter Notes
Presentation Notes
Aquatic plants and animals need oxygen to survive, just like we do
A low amount of oxygen in the water is an indicator of a stressed environment 
Oxygen from the air is mixed into water with the help of rain, wind, waves, and currents – aquatic plants and algae also contribute oxygen during photosynthesis 
Water needs to contain around 5 mg/L or ppm of dissolved oxygen to sustain life
In the northern Gulf of Mexico, if DO is less than 2 mg/L the water is considered hypoxic – oxygen depletion to a level that can no longer support aquatic life, can result in large fish kills 



Dissolved Oxygen Kit

Titration Method
Two Critical Steps in the Method

Add chemicals to:

  1. Fix the sample to ensure the oxygen 
stays the same

 2. Isolate oxygen content



Temperature
 Aquatic creatures – cold-blooded 

Body temp, metabolism, growth rates controlled by water temp 

 Most can tolerate only a certain range of temperatures

 Cold water holds more DO than warm water 

 Summer high temperatures may cause lowered DO 

 Looking for a change from natural conditions  (seasonal and 
diurnal anomalies)  Not checking for a specific value 

 Thermal pollution can occur from heated water discharge 
Waterways around power plants or sewage facilities

Example of impact to aquatic life:
  Manatees will remain in an area during winter months due to warm 
water discharges – food can become scarce as surrounding temps 
drop

Power plant, FL

West Indian Manatee

Presenter Notes
Presentation Notes
Most creatures that live in water are cold-blooded, meaning their body temperature, metabolism and growth rate are controlled by the surrounding water temperature 
Most aquatic life can tolerate only a certain range of temperatures 

DO is also dependent upon temperature, cold water can hold more DO than warm water 

Water that is too warm is considered to be more dangerous to aquatic life than cold water, each fish species has its own range
Aquatic plants prefer warmer temperatures 

Instead of relying on a numerical value to asses water health from temperature, we are looking for a change from natural conditions, this puts a priority on thorough and long term monitoring – we want to be measuring during each season so we know what is typical for that time of the year to have something to compare our readings to 

There can be thermal pollution in waterways around power plants because water is used to cool the plants’ reactors, which picks up heat from the reactors before it is released back into waterways
Some aquatic life cannot tolerate such an increase in temperature
There is always an exception – the threatened West Indian Manatee uses the warm water produced by power plants as a winter refuge and become trapped with areas surrounding increasingly cooler during winter months – as migratory animals, to find food during the winter, they must migrate back to constantly warmer waters.
In St. Tammany Parish a manatee travelled up Flowers Bayou and was threatened by a trapping situation when the Parish was replacing culverts on Hwy 21 – work had to be stalled to ensure the manatee was below the culvert work and able to move out of Flowers Bayou and into Lake Pontchartrain.



Nutrients
Nitrate-Nitrogen
Excess nutrients in water
◦ Algal bloom – initial increase in DO 
◦ Algae dies – bacterial decomposition 
◦ Uses up most or all of the available DO
◦ Hypoxic environments 
◦ Dead Zones 

The concentration of inorganic nitrogen in relatively 
unpolluted streams in Louisiana ranges from 0.03 to 
0.18 parts per million (ppm), polluted streams can be 
as high as 0.50 ppm. 

The Mississippi River drains 41% of the continental U.S. 

Presenter Notes
Presentation Notes
Nitrogen and Phosphorus are essential nutrients for plant growth 
Therefore, they are used in fertilizers and can enter our waterways, human and animal waste also contribute excess nutrients
Rain and snowmelt increase runoff of these nutrients and pollutants into our local waterways 

The largest human-caused hypoxic zone currently affecting the U.S. and the second largest worldwide occurs in the northern Gulf of Mexico adjacent to the Mississippi River on the LA/TX continental shelf 




Nutrients
Phosphorus

The concentration of PO4 in unpolluted Louisiana streams 
ranges from 0.05 to 0.10 ppm, polluted streams can be as high 
as 1.0 ppm.

Phosphorus is usually held on soil particles, bound into organic 
material, or part of mineral compounds. Released by agitation.

 Relationship of phosphorus and pH.

The transfer of PO4 into the water column may increase algae 
growth, which removes CO2 and drives pH to higher values, 
facilitating additional PO4 release and exacerbating the 
potential for harmful algal blooms.

Gulf of America “Dead Zone” 
caused by high nutrient load of Mississippi River

Phosphorus is an essential nutrient for plant growth (fertilizers, plant, human and animal waste).

< 0.01 mg Total Phosphorous per liter- Oligotrophic (low growth potential)
0.01 mg to 0.03 mg Total Phosphorus per liter – Mesotrophic (intermediate)
> 0.03 mg Total Phosphorous per liter - Eutrophic (significant algal growth)

Presenter Notes
Presentation Notes

The largest human-caused hypoxic zone currently affecting the U.S. and the second largest worldwide occurs in the northern Gulf of Mexico adjacent to the Mississippi River on the LA/TX continental shelf 




pH Kit
Measure of hydrogen ions (H+)

 More hydrogen ions = more acidic 
 Neutral range 6.0-8.0, most animals tolerate
 Sudden, dramatic changes in pH can endanger 

aquatic life
 Causes include automobiles, coal-burning, 

factories, contributions to acid rain 
 Pollutants transported in runoff 
 pH test strips are a quick way to sample

pH test strips

Presenter Notes
Presentation Notes
Human activity can change the level of acidity in aquatic environments
Air pollution from automobiles, coal burning utilities and factories contributes to acid rain which mixes with surface water in creeks, river, ponds, and wetlands 
Acidity can also change when other pollutants are transported in runoff 

Alkalinity is a measurement of water’s ability to resist changes in pH – neutralize an acid 

A real-world example of pH related problem occurred on August 9, 2011 when the Temple Inland Paper Mill (Site Profile - TIN Pearl River Spill - LA - EPA OSC Response)
Released Black Liquor into the West Pearl River. n the early morning hours of August 9, 2011, and again late on August 9, 2011, a piece of equipment called an "evaporator" became clogged. As a result of the clogged evaporator, an extremely excessive quantity of liquor overflowed from the boil-out tank. The liquor flowed out of the containment area to the wastewater treatment plant and effluent pond, and ultimately into the Pearl River. The discharge reached the Pearl River sometime beginning Wednesday, August 10, 2011, and continued to at least Saturday, August 13, 2011, when the Facility was shut down.
TEMPLE INLAND admitted today that the discharge of the liquor resulted in a fish-kill in the Pearl River of over 500,000 fish due to high level of Biological Oxyen Demand (BOD). The sample of the discharge collected on August 12, 2011, recorded the discharge as having a 5-day BOD5 of 116,000 lbs/day exceeding the daily maximum permitted limit of 35,610 lbs/day. (Temple Inland pleads guilty in Pearl River fish kill case)

Temple Inland fined $3.3M for 2011 spill - Washington Examiner



Salinity
A measure of concentration of dissolved salts in the water 

Plants and animals adapted to living in certain salinity ranges 

Measured as a ratio of salts to water, reported as parts per 
thousand (ppt) 

Water at high salinities hold less DO 

Refractometer

Freshwater 0-2 ppt

Intermediate 3-10 ppt

Brackish 11-20 ppt

Saltwater 21-above ppt

Based on plant community assertions

Presenter Notes
Presentation Notes
Measuring salinity allows us to classify the habitat type – typically by the plants present and average annual salinty values.
The salinity of the ocean is approximately 32 ppt 
Salt content of water breaks tidal marsh types into four distinct categories, as noted in the table. 
The Hydrometer is one method for testing salinity – we use the data collected from a refractometer for consistency among data from all schools.




Macro-Invertebrate Sampling
Aquatic Insects

Another way to determine whether a waterbody is impaired is to 
sample the aquatic insect community (Macro-Invertebrates) from 
the water or water bottoms (top 6 cm). An abundance of pollution 
tolerant invertebrates indicates further investigation is needed to 
determine the source of the pollution.

As an Example: An abundance of Culex quinquefasciatus (southern 
house mosquitos) indicates sewage influenced water. Testing for 
E.coli further indicates sewage pollution presence.

Human health maybe at risk for West Nile Virus or other, similarly 
harmful viruses. 

Other aquatic invertebrates or the lack of certain species might 
indicate low dissolved oxygen.
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