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So since some of you asked…

“How an Astronautical Engineer and fighter pilot 
ended up in rubber boots counting bugs in the 
bottom of  urban creeks in Northern Virginia.”



The Winding Route
• Retired in 2010 from 46 year career in Aerospace 

Defense (26 years flying Marine jets, 20 years with 
industry)

• Spotted small AAAS Ad in Metro section of 
WashPost for retired Scientist and Engineers to 
volunteer to help science teachers in the National 
Capital Region. 



Next Seven Years in the Schools

Bull Run Elementary , 5 years, 16 teachers!
Grades K-5th, Community and advanced academic 
levels.  A range of science subjects.  

Little Run Elementary, 2 years, one teacher. 
Engineering lab weekly and development of a program
for Urban Stream Health testing in Long Branch Creek 
adjacent to the school property.



Bull Run E.S.  (>850 students)



Little Run E.S. (<400 students) 



Huh! What the heck is a “TMDL?”



What is a “TMDL?”
Clean Waters Act of 1972

Program Overview: 303(d) Listing of Impaired Waters

The term "303(d) list" or “list” is short for a state’s list of impaired and threatened waters 
(e.g. stream/river segments, lakes). States are required to submit their list for EPA 
approval every two years. For each water on the list, the state identifies the pollutant 
causing the impairment, when known. In addition, the state assigns a priority for 
development of Total Maximum Daily Loads (TMDL) based on the severity of the 
pollution and the sensitivity of the uses to be made of the waters, among other factors 

In general, once a water body has been added to a state’s list of impaired waters it stays 
there until the state develops  a TMDL and EPA approves it. EPA reporting guidance 
provides a way to keep track of a state’s water bodies, from listing as impaired to 
meeting water quality standards. This tracking system contains a running account of all 
of the state’s water bodies and categorizes each based on the attainment status. For 
example, once a TMDL is developed, a water body is no longer on the 303(d) list, but it is 
still tracked until the water is fully restored.



TMDL (Short Answer)

Total Maximum Daily Loads, or TMDLs, 
are pollution "budgets" developed to 

restore waters that are impaired.

Okay, then what are the probable sources of 
pollution in assessed streams?





Ten TMDL Regions

So, how many TMDLs are there nationwide since 
1996 anyway?



Okay, but how are the ones 
that apply to streams going?



National Summary of Rivers and Streams

Okay, but to put this in context, what are the 
other Categories of Assessed Waters besides 

Rivers and Streams?



Categories of Assessed Waters



Let’s get Local
The Accotink Creek TMDLs

2013 EPA test case: Using stormwater runoff as a 
surrogate for sediment, a stream pollutant under the 
CWA.  

• Contested by Commonwealth of Virginia and Fairfax 
County.  Challenged science, economics, and legality.

• Shot down in Alexandria Federal District Court as 
illegal!  Science and economics not considered.

Current EPA TMDL:  Testing for two pollutants

• Sediment

• Chlorides



The Accotink Creek Watershead

Little Run 
Elementary School 

and adjacent 
testing site  is right 

about here

Daniels Run ES
(Trained here)



An Unhealthy Stream



Unhealthy Stream



A Healthy Stream

Nicer, huh?

So, can you make an unhealthy stream healthy?



Let’s Look at a Newly Restored Section of a Local Stream 
Tributary of Accotink Creek crossing  the Gerry Connolly Trail

North of Audrey Meadows Rec Center

From culvert under I-495





The School Testing Program
-- Six lab classes –
-- Two types of tests --

• Classroom Lecture on Watersheads and Urban 
Streams

• Streamside Macroinvertibrate Data Collection

• Classroom Macroinvertibrate Analysis and 
Scoring

• Streamside Chemical analysis

• Classroom Chemical Analysis and Scoring

• Classroom Review 



Macroinvertibrate Testing

OK, what the heck is a macroinvertibrate?



Three Levels of Benthic  Pollution 
Tolerance









Collecting



Finding, Sorting, Identifying, Recording



Finding, Sorting, Identifying, Recording



Finding, Sorting, Identifying, Recording



Finding, Sorting, Identifying, Recording



Finding, Sorting, Identifying, Recording



Recording, Computing, and Analyzing

Students Record

• Number of each type of macro

• Total found – all types

• Number of different types

Students Compute

• use multi-stage scoring matrix to compute Stream 
Pollution Index (SPI)

Students Analyze

• Compare to regional and national averages



Chemical Testing
Normally done a week or two after macro 

testing and classroom analysis
Requires purchase of standard testing kits

• pH

• Oxygen

• Temperature

• Nitrogen

• Phosphorous

• Turbidity



Little Run E.S. Stream Test
“First Ever”

6th grade class
April 18, 2016

Volunteers
AAAS: George Kralovec, Sally Berman

FACC: Kris Unger, Philip Latasa
Lands and Waters: Jeanette Stewart

Teacher:
Misty Clatterbuck

Gifted Education Teacher
Little Run Elementary School























Will we get 
to do this 

again? Can I just 
walk home 

now?
Darn, 

back to 
school.

I feel 
itchy…

That was 
FUN!



Improving Urban Stream Health



The Urban Situation -- In a Nutshell



One of Many Actions to Help



The Water Cycle



On Path to Canterbury Woods E.S.



On Path to Canterbury Woods E.S.



On Path to Canterbury Woods E.S.



On Path to Canterbury Woods E.S.



Neighborhood Values Sometimes Clash
-- The Saga of John and Mary --

John’s Perfect Lawn
• Sprinkler system
• Daily care
• Lots of Chemicals

Mary’s Natural Lawn
• No Sprinkler system
• Cutting only
• Minimum of Chemicals
• Rain and butterfly garden with 

native plantings

John’s 6 ft fence
• Applied to civic association for a variance so he 

would not have to look at Mary’s “weeds.”



Fairfax Water Competitive Grant Award 

First Project-

The “Little Watershed” at 
Little Run Elementary School

Rain Garden planted by two 1st grade and two 
6th grade classes 

May 30th, 2017









Rewards of Volunteering

• The Kids are Great

• The Teachers are Awesome

• The Parent and Community Volunteers

• The Supporting Organizations (Lands and 
Waters, Friends of Accotink Creek, Friends of 
Long Branch Stream Valley Park, Fairfax Water)

• Recognition is always appreciated too



American Association for the Advancement of Science 
Award for Best Teacher-Volunteer Partnership of the 

2016-2017 School Year –
Misty Clatterbuck, George Kralovec



Could This School Be Next to Test?



Questions?
Suggestions?






