
Current Issue for MS Envirothon

Water Resource Management: 
Local Control and 

Local Solutions



Water Resource Management
Typical Issues/Concerns

1) Runoff/flooding
2) Drinking water (groundwater/surface water)
3) Recreational water use (boating, swimming, fishing)
4) Pollutants in waters
5) Natural areas and Wildlife use of waters
6) Erosion related to water bodies
7) Others that you identify



Key Topics

#1: Understanding how groundwater and surface water systems function.

#2: Understanding the importance of water quality and quantity as a foundation in a 
healthy ecosystem.

#3: Understanding a variety of water quality indicators in different landscapes

#4: Understanding a variety of water quantity indicators in different landscapes

#5: Understanding how sustainable and best management practices enhance and 
protect water quality and quantity for humans and wildlife

#6: Understanding the differences of local, regional, and national systems that 
manage natural resources and the importance of each in water resources

#7: Understanding the social, economic, political impacts of natural resources 
management and decision making.















https://www.waterwired.org/2018/08/crs-report-chesapeake-bay-restoration-background-and-issues-for-congress-3-august-2018.html
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The watershed 
where you 
work may 
drain through 
the watershed 
you live in
to the 
watershed you 
fish and swim

in.



… an area of land from which water drains to a 
given point

What is a Watershed?

… an area of land where we live, work, play, raise 
our children, breathe the air, drink the water, enjoy 
the outdoors and wildlife, fish, swim, ski, etc., etc., 
etc.

… an area of land where we depend upon clean, 
safe, abundant quantities of air, water, and wildlife



To understand your watershed’s ecological 
health, you must ask two important 

questions.

1. How is water used in my watershed?

2. How is land used in my watershed?



… determine the activities in your 
watershed and their affect on the 

quality of the environment.

Survey Your Watershed:



How might the presence of this construction site in your watershed 
affect your steams water quality?



You should look for:

 Land use activities

 Land cover

Manmade discharges

Question to ask:
How are the activities in my watershed 
related to the water quality of my stream?



Sources of

Water:

 Groundwater

Manmade discharges
(Point Source Discharges)

 Runoff from rainfall
(Nonpoint Source Discharges)



… a discharge of wastewater from 
a specific source such as a 
municipal, industrial, or 

commercial discharge pipe.

MANMADE DISCHARGES

Point Source 
Wastewater Discharge



POINT SOURCE 
DISCHARGE

- a pipe

- the foaming is not 
necessarily bad. 



… the National Pollutant 
Discharge Elimination System 

(NPDES) permit.
Agency: EPA, MS Dept of Environmental 

Quality, local(?)

Assuring

Adequate Treatment



The NPDES permit gives:

 allowable pollutant quantities, ppm

 allowable discharge flow, cfs

monitoring requirements (what, when)

 permission to discharge

 reporting requirements (timing, spills)



Wastewater Sources

Municipalities:
Sanitary Waste
Pretreated Industrial Waste

Commercial Establishments:
Trailer parks Car/Truck Washes
Sub-divisions Schools

Industries:
Natural Resources Mining Raw Chemicals
Furniture manufacturers Paper Mills
Power Production Electroplating
Clothing/Textile Mills Food Processors



Wastewater Pollutants

Nutrients:
Nitrogen Phosphorous

Solids:
Floating Suspended Dissolved

Color Temperature Heavy Metals

Oxygen Demand Organic Chemicals

Bacteria Oil and Grease



Permits contain appropriate limits,
however occasionally:

 accidental spills occur
operator error, pipe breaks

 inadequate treatment is present
facility expansion

 unpermitted discharging occurs
facility construction re-routes materials

 treatment plants malfunction
power outage, computer glitch



Municipal Wastewater Treatment Facility - has a discharge to stream.



… a Best Management Practice
(BMP).

Wastewater Treatment

for

Pollutant Removal



Sources of

Water:
 Groundwater (USGS, MDEQ)

Manmade discharges
(Point Source Discharges)
(EPA, MDEQ)

 Runoff from rainfall
(Nonpoint Source Discharges)



Runoff From Rainfall

NONPOINT SOURCE (NPS) 
Discharge

Excessive amounts of runoff, sediment, 
nutrients, or chemicals in runoff is NPS 

pollution. 
Least regulated: EPA, MDEQ, city/county ordinances/permits

Some land uses exempted



Land Use Activities

and 

Best Management 
Practices 
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Land Use in Mississippi

Forestry 50%

Agriculture 34%
Cropland 21%
Pasture 13%

Urban 15%

Surface Water 1%



Land Use Activities
used in A-A-S

2. Agriculture
3. Urban and Commercial
4. Construction

1. Forestry

5. Surface Mining
6. Household Wastewater Disposal



Land Use Activities:
are not inherently good or bad.

It all depends on how we manage them.

2. Agriculture (USDA, NRCS, MSWCC, SWCD, Extension)

3. Urban and Commercial (EPA, MDEQ, city and county)

4. Construction (EPA, MDEQ, city/county)

1. Forestry (MS Forestry Commission, MS Forestry 
Association)

5. Surface Mining (EPA, MDEQ, MSWCC, SWCD)

6. Household Wastewater Disposal (MS Dept of Health)



Best Management Practices
(BMPs)

…. are practices that are used to prevent or 
minimize pollution from land use activities.

BMPs may be
vegetative or structural,

temporary or permanent. 
Example: Straw (a temporary, vegetative BMP) is applied to a bare 
soil surface created in road construction (Land Use) to prevent 
erosion and sedimentation (Pollutant).



FORESTRY

Contaminants may include sediment,
woody debris, and chemicals from 

silviculture and timber harvesting activities.



Logging operations can cause significant land cover disturbance.



Reforested area after a harvest. Pine plantation.



Mississippi Forestry Association 
-members agree to follow BMPs
Private Sector

Mississippi Forestry Commission -
Sustainable Forestry
Public Agency



RIPARIAN ZONE

The vegetated area along  the banks of a 
water body. Stabilizes banks, filters runoff, 

provides shading of stream.

A.K.A.
Buffer Zone,

Streamside Management Zone 







Land Use Activities
To Look For In Your Watershed

2. Agriculture
3. Urban and Commercial
4. Construction

1. Forestry

5. Surface Mining
6. Household Wastewater Disposal



AGRICULTURE

Runoff may contain sediment,
pesticides (herbicides, insecticides, fungicides, 
etc.), fertilizers (nitrogen, phosphorous),  and 

animal wastes (nutrients, pathogens).



Cattle destroy vegetation on stream banks with hooves and grazing. 
Destroy in-stream habitat. Waste products directly in stream.



Fencing allows restoration and preservation of riparian zone. Direct access to 
stream denied. In-stream habitat preserved.



Anaerobic lagoon - traps solids

Aerobic lagoon - holds liquids

Confined animal feeding operations have no discharge waste water systems

Liquids and sludge land applied
as irrigation and fertilizer to fields



Crop Dusters are Licensed Pesticide Applicators

What is this?

In this instance, fertilizer (like you put on 
your lawn or garden) is being applied to a 
rice field.
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URBAN AND 
COMMERCIAL

Runoff contains truck and automobile fluids 
(oil, gas, antifreeze, grease), lawn and garden 

chemicals,  and  other pollutants from city 
streets, parking lots,  and industrial lots.



Water flows from parking lot, through grass median, to drain. This 
allows vegetation to filter runoff and to provide infiltration time.



Manuals exist to assist in 
the planning, selection and 
design of BMPS .



IMPACT OF LAND 
CONVERSION

Increased runoff rates and volumes result 
from changing grass or forested areas to 
impervious areas (rooftops, parking lots, 

roads)
Flooding, erosion, and stream degradation 

(bank sloughing) can result 



IMPACT OF LAND 
CONVERSION ON 

STREAMS DRAINING
WATERSHED

An increase of 20% impervious area in a watershed 
will cause the stream draining the watershed to 

degrade to seek a new equilibrium.

This degradation can be prevented by mitigating 
the land cover change with runoff detention basins 

(pre- and post-runoff equal).



Impacts of Land Conversion on Runoff

Landuse Rainfall Runoff Runoff Increase

1 acre 2-yr, 24 hr volumes rates over
(inches) (gallons) (gpm) Forest

100% 4.4 119,470 3150 Vol Rate
Runoff 

Forest 4.4 19,000 450 - -

Pasture 4.4 27,150 450 43% 0%

Lawn 4.4 40,730 900 114% 100%

Cropland 4.4 43,440 900 129% 100%

Roof/
Parking lot 4.4 114,040 3150 500% 600%



Pond to prevent downstream flooding and water quality problems.



Waterfall provides aesthetics as well as aeration in detention pond 
system



Detention pond in Madison sub-division. Waterfall of previous 
picture is to left and behind camera. 



Picture 

of 

Commercial 

Detention
Extreme event overflow

Design Detention

Normal rains, drawdown



Road ditch turnout

1. Prevents water from going 
entire slope-length, top of hill to 
bottom of hill. That would cause 
excessive erosion.

2. Turnouts put water out into 
vegetative areas.

Note: Kudzu is ineffective as a 
groundcover for erosion control.

Bermuda grass is very good.

Forests are excellent.

TURNOUT
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1. Forestry

5. Surface Mining
6. Household Wastewater Disposal



CONSTRUCTION

Runoff contains sediment from land clearing 
and grading activities.

During construction, sediment loss from a site 
should be restricted to 15% above the natural 

condition before construction



Highway construction is largest land disturbing construction activity in 
state. Streams crossed are susceptible to sediment inflows.



Highway construction with visible BMPs: mulching, seeding,  rock check 
dams.



House Site: Avoid, minimize disturbance; restore groundcover as 
quickly as possible (mulch, grasses). Not followed on this site.



2-tons per acre of straw mulch over grass seed and fertilizer will stabilize 
slopes up to 3:1 until vegetation grows. Steeper slopes need erosion control 
blankets. No run-on water allowed to flow down slopes.



Diversion keeps 
water off slopes

Lack of slope drain for
concentrated water

Hydraulic mulch applies seed, fertilizer and mulch in one step. 
Green color is added for aesthetics only.

Flow 
direction



Slope drains carries runoff down slope without contacting the slope, 
preventing slope erosion.



Improperly designed and installed check dam. Water concentrated and 
flowed around, increasing velocity, erosive power, resulting in bank 
erosion. Water is meant to flow over check dam in center of drainageway.



Check dams are the most misapplied construction BMP in Mississippi.
Check dams can be built from: vegetation, gravel, silt fence, and straw 
bales.
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SURFACE MINING
Sand and Gravel, Lignite

Runoff from sand, gravel, dirt, or mineral 
mining may contain heavy sediment loads and 

alter surface terrain affecting runoff.

During mining, sediment loss from a site should be 
restricted to 15% above the natural condition before 

mining.



Many of MS sand and gravel mines are pits with no surface runoff. 
Groundwater contamination from fuel spills would be of most concern.



A sediment trap removes sediment from runoff out of a surface mine 
before it enters a stream. Works by reducing runoff velocity, allowing soil 
particles to settle in trap, which must be cleaned out after events.
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To Look For In Your Watershed

2. Agriculture
3. Urban and Commercial
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5. Surface Mining
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HOUSEHOLD 
WASTEWATER DISPOSAL

Surface and groundwater may become 
contaminated by bacteria and nutrients from 

improperly designed or unmaintained 
systems.



Standing sewage. Poor system and/or soils. Bacteria and nutrients possible 
pollutants. Breeding ground for mosquitoes.



A properly designed and maintained individual wastewater treatment 
system can be a positive presence on a home lot. Rock-Reed gravel system.



Land Use Activities
To Look For In Your Watershed

2. Agriculture
3. Urban and Commercial
4. Construction

1. Forestry

5. Surface Mining
6. Household Wastewater Disposal





Defining Watersheds
Planned
Land Uses

Recognize 
watershed 
responses 
to change

Impacts
Mitigated 
by BMPs

Solutions that 
meet ecological 
and growth goals

Water Resource Management: 
Local Control and Local Solutions



Individual citizens 
must accept that they are the only 

cause of
and 

solution to
pollution.



WHAT CAN YOU DO?
1. Conduct runoff survey around your
own home, business, or workplace.

2. Support Local Building/Zoning Codes
for Stormwater Runoff/Greenspace
requirements/etc.

3. Educate others about Runoff.
4. Adopt an Urban Stream: monitor,

stream clean-up, report problems



Solutions
Conservation: most economical means of 
ensuring the future supply of the resources. 
Reduces production of by-products. (Reduce 
usage of lights, water, gasoline, oil, etc.)

Recycling: maximum utilization of resource, 
conserves energy (oil, paper, aluminum, metal 
recycling)

Responsible Consumption of:

- recycled products

- resource conscientious products



Typical Ordinances:
- pre- and post-stormwater runoff control

- first flush runoff treatment

- Individual household wastewater treatment

- greenspace

- greywater reuse

Typical Zoning:
- floodplain

- Individual vs. central wastewater treatment or lot size

- stream corridors

- traffic corridors

- residential (single, multi), commercial, industrial



Want to Learn More?
Explore Agency Websites

1) Environmental Protection Agency (EPA)

2) Mississippi Department of Environmental Quality (MDEQ)

3) United States Geological Survey (USGS)

4) Natural Resources Conservation Service (NRCS)

5) Mississippi Soil and Water Conservation Commission (MSWCC)

6) Madison County (good example of local planning, leadership)

7) MS Forestry Commission

8) MS Department of Agriculture



MS Erosion and Sediment Control Manual

https://www.mdeq.ms.gov/water/surface-water/nonpoint-
source-pollution-program/erosion-and-sediment-control-
manual/

Sustainable Communities
https://www.mafes.msstate.edu/research/areas.asp?id=5

https://www.mdeq.ms.gov/water/surface-water/nonpoint-source-pollution-program/erosion-and-sediment-control-manual/
https://www.mdeq.ms.gov/water/surface-water/nonpoint-source-pollution-program/erosion-and-sediment-control-manual/
https://www.mafes.msstate.edu/research/areas.asp?id=5
https://www.mafes.msstate.edu/research/areas.asp?id=5


Water Resource Management: 
Local Control and Local Solutions

1) What is your watershed/aquifer of concern
2) Identify history, present conditions, future planning and actions  
3) What local organizations can guide and assist (SWCD)
4) What local action can be taken to meet your future goals

(ordinances, permits, economic incentives)
5) How will you organize and coordinate various interest groups.
6) How will you coordinate local groups with state and federal 

agencies
7) What is the benefit of Local Control and Local Solutions
8) How will plan be funded (taxes, prices of good and services)



Key Topics

#1: Understanding how groundwater and surface water systems function.

#2: Understanding the importance of water quality and quantity as a foundation in a 
healthy ecosystem.

#3: Understanding a variety of water quality indicators in different landscapes

#4: Understanding a variety of water quantity indicators in different landscapes

#5: Understanding how sustainable and best management practices enhance and 
protect water quality and quantity for humans and wildlife

#6: Understanding the differences of local, regional, and national systems that 
manage natural resources and the importance of each in water resources

#7: Understanding the social, economic, political impacts of natural resources 
management and decision making.



We must never forget that 

PEOPLE

are our most important resource.

So THANK YOU for being here!



Tesheva Cr., Yazoo Co., MS
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