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Systems

Presenter
Presentation Notes
This training session will give you an introduction of  the Stormwater Management program here at the University of Kentucky.  The goal of this session is to give you a basic understanding of the program so that you will know if your daily activities may cause water pollution and give you the information you need to report problems or to learn more about storm water management.
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What causes 
water pollution?

• Streams and lakes suffer from 
degrading water quality caused by :
• Sediments / Trash
• Metals
• Oils
• Bacteria
• Organics / Nutrients
• Impervious area

• Volume
• Temperature

• Waterways become impacted by increased 
quantity and decreased quality of runoff as 
evidenced by:
• Increased flooding
• Designated land use impairment
• Decreased biodiversity
• Aesthetic and quality of life issues

• Bank failure
• Land loss
• Muddy streams
• Vegetation depletion

Presenter
Presentation Notes
The United States Environmental Protection Agency, commonly known as the E P A, is responsible for water pollution.  The United States was experiencing a growing problem.   Increased amounts of organic matter, from fertilizers, detergents, pesticides, and yard waste, were being found in the streams.  Increases in impervious areas, such as paved surfaces and rooftops, due to development were resulting in higher storm water runoff volumes and increased temperature in the streams.  Stream banks were eroding, the biodiversity in the stream was being harmed, and the streams weren’t meeting their designated uses.
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Pollution from storm water

 Is carried into streams, lakes, 
and  water supplies

 Pollutes groundwater
 Comes from an entire 

watershed
 Geographic, not political, 

boundaries
 Affected by geology

 Most from land that is
 built on or paved
 bare soil

Presenter
Presentation Notes
To understand why water pollution is a problem, you must first understand where it comes from.  Rain water falls onto the ground and flows to our streams, lakes, and water supplies.  A water shed, the entire area sloping to the water bodies, may include development and construction sites.  Water sheds are geographic in nature and do not follow city or county limits, therefore what we do in our water shed may impact our neighbors as well as our own community.



An Equal Opportunity University

Where does storm water go?

When it rains, a large amount of  storm water . . .

Enters the storm 
drain system

Is directed straight to 
the stream

Runs off  of  
impervious surfaces 

Presenter
Presentation Notes
Rain cannot soak into impervious surfaces, so during wet weather, large amounts of water is converted to runoff.  Curbs, gutters, and storm drain pipes quickly move the runoff to the stream.  Rain water does not go to a waste water treatment plant like sewage to be treated before it is dumped into the stream.
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Pollutants build up on impervious surfaces and wash 

off into the stream system when it rains. 

Impervious Cover Influences
Water Quality

Presenter
Presentation Notes
Impervious cover also influences water quality. Impervious surfaces collect many harmful pollutants. When it rains, these pollutants are washed away with the storm water runoff and directed into stream through the storm drain system.  Examples of pollutants include gas, oil, trash, and mud from construction sites.
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Development & 
increased impervious 
cover disrupts natural 
water storage.

Water runoff is 
dramatically increased 
(without proper practices).

Graphic from Center for Watershed Protection

Presenter
Presentation Notes
Impervious area will causes a change to nature’s water balance.  Hard surfaces cause water that originally soaked into the ground to flow across the surface.  The result is less groundwater and evapotranspiration.  Decreased groundwater can cause problems for communities that depend on wells for water and less evapotranspiration can effect weather problems such as drought.
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Why should we be concerned?

• Flooding
• Sewer overflows

Presenter
Presentation Notes
So why should we be concerned?  Increased storm water runoff can cause flooding and sanitary sewer overflows.
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Why should we be 
concerned?

 Stream degradation
Water quality
Designated use non-support

Presenter
Presentation Notes
Increased runoff can cause stream degradation and poor water quality, causing the stream to not meet its designated use for fishing, swimming, or water supply.  The University of Kentucky’s main campus has only one surface stream, the Big Elm Fork Tributary to the Wolf Run Creek.  It is impaired for warm aquatic habitat.  You’ve probably noticed it looks a lot like the picture in the bottom right of the screen.
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Why should we be concerned?

• Cost to you
– Infrastructure needs
– Losses – land, property, life
– Maintenance cost
– Fines for non-compliance

Presenter
Presentation Notes
Maybe the most important reason we should be concerned about water quality is cost.  Flooding can cause property damage and loss of life.  In order to keep our storm sewer system working properly, our maintenance needs will increase.  We will also have to invest in capital projects to re-build our failing storm sewer systems.  And lastly, if we do not do these things, the E P A can fine the University for non-compliance of federal laws.
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National Pollutant Discharge 
Elimination System (NPDES)

• Product of the Clean Water Act of 1972
• Point and Non-point source pollutants
• Targets operators of Municipal Separate Storm Sewer Systems (MS4s)
• Phase I 1993 – Lexington and Louisville
• Phase II 2003 

– Added Other MS4s like the University of Kentucky
• Managed by Environmental Management

Presenter
Presentation Notes
As mentioned in the previous slide, there are federal laws concerning storm water pollution.  In 1972, the United States Environmental Protection Agency adopted the Clean Water Act.  Point Source Pollution, that coming from factories and wastewater treatment plants, only accounts for a small portion of the pollutants in our streams.  Non-Point Sources, such as runoff from fertilized lawns, sediment from construction sites, and oils from pavement runoff, occur daily in urban areas and, left untreated, can adversely impact aquatic life in streams and lessen the enjoyment of our waterways. Phase II implementation  of permitting for Non-Point Source water pollution included state entities like universities.  so in 2010, the University of Kentucky received a municipal separate storm sewer system Permit, commonly known as a M S 4 permit, from the Kentucky Division of Water and  initiated a comprehensive program to prevent pollution of our storm sewers, streams, and waterways.   The permit is managed by staff in the Environmental Management Department.Among our many Permit requirements, day to day activities on campus must be performed in a manner that will not harm the quality of storm water runoff.   We need to consider how our actions might cause water pollution.  Pick up trash, recycle, and don’t pour anything in storm drains. Enjoy the beauty of native plantings in landscape areas and along streams that cleanse storm water runoff.  Last, understand the cost to protect the environment. Even the way we conduct our daily activities on campus can make a positive difference  So, the responsibility of our students, staff, and faculty living and working on campus to protect the environment is more important than ever!
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The 6 Minimum Control Measures (MCM)

• Public Education and Outreach
• Public Involvement and Participation
• Illicit Discharge Detection and Elimination
• Construction Site Runoff Control
• Post Construction Storm Water Management
• Good Housekeeping for Municipal Operations

Presenter
Presentation Notes
The M S 4 permit is broken down into 6 minimum control measures, or M C M.  Our Storm water quality management program, or S W Q M P, has specific tasks to accomplish in each M C M to maintain compliance.Permit activities include Public Education and Involvement, stopping non-storm water flows into pipes, Construction erosion control, removing pollutants from rainwater runoff, and Good Housekeeping in campus operations.  While there are penalties associated with Permit non-compliance, the main reason to follow these mandates is protecting the environment.  
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MCM 1: Educate
• Program Identity
• Broadcast information

– Brochures
– Information on web page (http://ehs.uky.edu/env)
– Presentations to Department Heads
– Presentations to student groups
– Public service announcements / Newspapers / Newsletter

• Training
– Staff
– Volunteer groups for participatory activities
– Ourselves: EPA, KDOW, LFUCG, and other guidance

Presenter
Presentation Notes
Educating students, faculty and staff of such risks can bring about the biggest change in improving the quality of the water discharging from our storm sewers.  Most people may not realize that storm sewers DO NOT drain to wastewater treatment plants like sanitary waste does.  This simple fact may stop someone the next time they think about pouring something into a storm drain.  Our storm water program includes many educational programs such as brochures, training events, and this training session you are taking.
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MCM 2: Community Buy-In
• Volunteers, volunteers, volunteers

– Clean-Ups
– Stenciling
– Adopt a rain garden

Presenter
Presentation Notes
The University’s storm water program also encourages staff, faculty, and students to volunteer to improve water quality by doing stream clean ups, stenciling of storm drains with a no dumping message, or other environmental programs such as constructing a rain garden.
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Community Ownership
• Stormwater Stakeholders Advisory Committee 

(SSAC)
– Staff (EM, PPD, CPMD)
– KWRRI, AG, Athletics
– Designers / Contractors
– Admin. Officials
– Citizens / Citizen Groups
– LFUCG

Presenter
Presentation Notes
Volunteering can also mean participating in a stakeholder’s group.  The university has a stakeholder’s group made up of many department heads and other concerned parties.  Our staff also volunteers to serve on the stakeholder’s committee for the lexington fayette urban county government.
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MCM 3: ILLICIT DISCHARGE, 
DETECTION AND ELIMINATION (IDDE)

• Illicit Discharge: any discharge to an MS4 that is not composed entirely of 
storm water.

• Sources: illegal dumping, broken lines, cross connections, floor drains, SSOs, 
I&I, straight pipes, poor septic systems, FLOOR WAX!, etc.

Presenter
Presentation Notes
Non storm water flows into the storm sewer system is considered an illicit discharge and is prohibited under federal law and our M S 4 permit.  You should not be dumping anything into the storm drains unless approved by the Environmental Management Department.  If you see someone doing this, you should notify your supervisor or Environmental management immediately.
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MCM 4: Construction Site Issues

• Erosion Prevention and Sediment Control
– AR for Erosion Control
– Development review / enforcement 
– Consideration should be given to non-traditional land 

disturbances (ie. Mud Run)

Presenter
Presentation Notes
However, not all activities in our daily lives can be altered to prevent such pollution.  We build new buildings, parking lots and roads,  mow our lawns, and wash our vehicles.  We need to fully understand the significance of construction site and  water quality best management practices, commonly known as B M P.   Construction site B M P include things like silt fence which control eroded soils from leaving the construction site.  The university has an administrative regulation requiring erosion control plans on all construction sites.  The Capital Projects Management requires contractors to have a erosion control plan and they inspect construction sites weekly to make sure the sites are in compliance with the plan. Erosion can also occur with activities not involving a construction site, such as a adventure trail.  Erosion control is required for these activities too.
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MCM 4: Construction Site Issues

• Other Pollutants
– Material and equipment staging
– Waste dumpster, fueling, etc.

Presenter
Presentation Notes
Construction sites often contain pollutants other than mud.  Trash and fuel are common pollutants found on construction sites.  Contractors must have written plans to address construction related issues as well.
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POST-CONSTRUCTION IMPACTS 
ON STORM WATER

• Increases:
– Impervious surface area
– Storm water volume
– Storm water velocity
– Pollutant deposition

• Decreases:
– Water quality
– Ground water recharge
– Baseflow
– Natural drainage systems

 Consequences:
 Increased rate and severity of 

flooding
 Increased stream erosion
 Increased sedimentation
 Increased chemical pollution
 Altered biological populations
 Riparian habitat degradation
 Increased stream temperatures

Presenter
Presentation Notes
As a reminder from the earlier discussion, development can have a negative impact on water quality.  Increased impervious area increases runoff and pollution potential.B M P like bio swales, rain gardens, detention basins, and porous pavements reduce both water runoff volumes as well as provide pre-treatment for storm water before it enters our storm sewers and water ways. 
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Current Trends

 Identify it
 Collect it
Detain it 
Match peak
 Clean it

Presenter
Presentation Notes
Current administrative regulations for the university and the project requirements within the Capital Projects Management Division contract documents require new projects to develop a storm water quality management plan.  The plan will calculate the volume of storm water runoff and determine the expected pollutants, route the water to a B M P to temporarily hold the water to clean it and release it slowly over time.
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Examples – Vault Type
 Water quality only, need additional BMP for quantity 

control

Presenter
Presentation Notes
These pictures show examples of water quality B M P that are used on campus.  Notice that these are buried underground and attached to storm pipes.  They require regular cleaning.
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Examples – Manhole Type
• Water quality only, need additional BMP for 

quantity control

Presenter
Presentation Notes
Cleaning of these units requires large equipment such as a vacuum truck.  Manned entry into these units is discouraged because doing so is considered a confined space entry.
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Examples – Underground 
Detention

• Water quantity only, need additional BMP for 
quality control

Presenter
Presentation Notes
Similar to the water quality units shown on the previous two slides, these B M P are commonly buried at the end of a pipe.  However, they are for water quantity detention only and must be used in conjunction with a water quality B M P.
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Future Trends
• Match pre-development conditions
• Low Impact Development (LID); on site treatment

o LID concepts in practice:
o Rain Gardens
o Native Plantings
o Porous Pavements

o Asphalt
o Concrete
o Brick Pavers

o Underground Storage
o Inflitration
o Rain Barrels

Presenter
Presentation Notes
The E P A has always encouraged development sites to try to match pre-development conditions in regard to storm water runoff.  Basically, less volume of water going downstream means less pollutants carried downstream.  This concept is known as low impact development.  This requires extensive B M P to not only clean the water, but indefinitely hold the water and get rid of it by inflitration, evaporation, re-use, or other method.  Examples include rain gardens, porous pavements, and rain water harvesting.  
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Rain Gardens and Bio-Swales
• LID method that 

infiltrates into 
the ground

Presenter
Presentation Notes
Rain Gardens have become popular methods of inflitration, and have aesthetic value.  You will note in these pictures they can be very large or small areas icnorporated into a very urban environment.

http://dnr.wi.gov/org/water/wm/nps/rg/tour/rg18c.htm
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Extended Detention, Wet Ponds

Presenter
Presentation Notes
On a much larger scale, extended detention and wet ponds, wetlands can provide the same benefit.  The University has many dry detention ponds that will likely be retrofitted to wet detention in the future.
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MCM 6: Good Housekeeping

• Physical Plant Operations
• Equipment wash
• Salt storage
• Street Sweeping
• Mowing
• Storm sewer O&M
• Heat & Cool System
• BMP O&M
• SPCC

• Oil collection
• Chemical storage

• Athletic Field Maintenance
• Paints, fert., fung., herb.

• Custodial Operations
• Recycling Program
• Employee Training
• Capital Projects
• Hazard Waste Disposal

Presenter
Presentation Notes
The last component of the storm water program is good housekeeping through operations and maintenance.  We must have written procedures on these activities to remind ourselves what procedures need to be followed every time we perform the task.The Environmental Management Department has developed an Environmental Handbook that has guidance that can be referenced by your department for most activities that could potentially harm the environment.  The hand book is available on their website.  Many of the activities in the handbook also have an on line training module similar to this session that can teach you the material.
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What you can do…
Consider these things in your daily routine:
• Volunteer for a stream cleanup or outreach project
• Know the rules and policies for campus life and operating procedures
• Pick up litter
• Recycle
• Dispose of oils, fuels, chemicals, and other waste properly
• Wash vehicles and equipment in designated areas and away from storm drain inlets
• Clean up spills promptly
• Support buffers along streams and detention areas by planting native plants, and limiting mowing 

and use of herbicides and pesticides along the banks and within storage areas
• Report dumping into the storm drains to your supervisor, hall director, or the Illicit Discharge 

Hotline
• Lead by example and tell other students, faculty, and staff what you are doing to prevent 

stormwater pollution

Presenter
Presentation Notes
In conclusion, storm water management is an important part of your daily routine.  Please consider these things as you work.  Volunteer for a stream cleanup or outreach project.  know the rules and policies for campus life and operating procedures.  Pick up litter. Recycle. Dispose of oils, fuels, chemicals, and other waste properly. Wash vehicles and equipment in designated areas and away from storm drain inlets. Clean up spills promptly. Support buffers along streams and detention areas by planting native plants, and limiting mowing and use of herbicides and pesticides along the banks and within storage areas. Report dumping into the storm drains to your supervisor, hall director, or the Illicit Discharge Hotline at Environmental Management.  Finally, lead by example and tell other students, faculty, and staff what you are doing to prevent storm water pollution.Thank you.
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Test Question 1
Q:  True or False?  Storm water runoff will follow 
political boundaries such as city limits, therefore 
we do not need to worry about polluting adjacent 
communities in our watershed.
A: False
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Test Question 2
Q: True or False?  Storm water goes to a waste 
water treatment plant for cleaning prior to being 
released to the streams. 
A: False
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Test Question 3
Q: Who issued the MS4 permit to the University?

a. UK Environmental Management
b. Kentucky Division of Water and EPA
c. UK Capital Projects Management Division
d. Lexington-Fayette Urban County

Government
A: b.
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Test Question 4
Q: True or False?  Water from a floor wax 
stripping machine is considered a pollutant and 
should not be poured into the storm drains. 
A: True
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Test Question 5
Q: Which of the following is considered a Best 
Management Practice (BMP) for stormwater quality?

a. Rain Garden
b. Vaults
c. Wet ponds
d. Porous Pavement
e. All of the above

A: e.
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