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Who am I?

• >24 years at MWRA
• Editing and reporting on science > 30 years
• Special interest in Science Communications
• Sally.carroll@mwra.com

Sally Carroll, Sr. Analyst 
MWRA Environmental Quality Department



How Data Depiction Developed
• Creation of MWRA and 

Boston Harbor Project 1984
• Award-winning State of 

Boston Harbor 90-02
• NPDES Permit – web 

reporting Data posted online 
2000

• Public notification: must 
make data understandable

• More information moved to 
the website



PARIS IN THE THE SPRING
Design for the skimmer 
Headers tell what’s happening quickly
Data images should strive to do the same



MAKE IT SKIMMABLE
• Keep some empty space
• Eye-catching side-bars
• Clear and Concise
• User-friendly graphs
• Relevant images



“More of our neurons 
are dedicated to vision 
than the other four 
senses combined.”
Imagethink.net



In 1786, William Playfair, a Scottish economist, published The 
Commercial and Political Atlas (visionlearning.com)

Imports vs. exports between England and 
Denmark/Norway, 1786. One of the first data depictions. 



USING IMAGES
A list of numbers won’t quickly show a trend



USING IMAGES
Graph shows trend faster than the table



CHALLENGES IN DATA PRESENTATION

• In simplifying we lose information
• Good news is a harder sell 



CHALLENGE: What if we just showed the last 20 years?

Solids discharge from Deer Island Treatment Plant.

Bay Outfall



SIMPLIFIED: Graph emphasizes message
Solids discharge line with no sources or sludge



2014 Chlorophyll graph uses individual lines and 
color to depict previous years’ data in the Harbor 
and Bay



Similar chlorophyll graph in 2018 uses shading 
to replace the lines showing previous years’ 
data.  



CONTEXT: Compared to What?

Red line (average rainfall) helps reader distinguish drought or wet years.

Annual Rainfall in Boston, 1990-2017



CONTEXT: Before and After Using Color
Bacteria in Boston Harbor Before and After Improvements: 
“The Lighter the Blue, the Better”
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LOCATION MAP of Nitrogen shows sharp decrease 
in Harbor and slight Bay increase only near outfall 

Outfall



CONTEXT: Beware Assumed Knowledge
Does everyone know what the outfall looks like? 
Where Deer Island is?
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VISUAL AID: Variable data can make it 
difficult to see a trend, reader needs guidance 

Pre-cancerous lesions (CHV) in flounder, 1991–2017 



VISUAL AID
Blue line shows a trend in Mass. Bay temperature



VISUAL AID
Depth of aerated sediments near the outfall:

shown by downward bars

Depth of Bay sediment oxygenated layer, 1992-2018



Harbor sediments cross-section image:  
Lighter sediments are oxygenated

VISUAL AID to Depth of aerated sediments 
graph:



VISUAL AID increases 
understanding of 
water clarity data in 
Harbor and Rivers:

Water clarity depth is 
measured by visibility 
of a white “secchi” 
disk.



VISUAL AID
“Doughnuts” show percent of samples passing 
swim standard at beaches
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RELEVANT PHOTOS AND VIDEO
Video showing teeming life on an outfall diffuser 

supports abundance and diversity data



Relevant photos and map show where wind and 
wave measurements are taken. (Dan Codiga) 



KEEP TEXT READABLE: 
Avoid Acronyms!

“Based on the results of RLA and RRISSC, the 
Trail Creek Watershed advanced to the third 
and most detailed phase of WARSSS, the 
Prediction Level Assessment (PLA).” [Advisory 
Committee on Water Information website]

 Introduce the acronym up front and use it 
only when the full name won’t work

 Avoid acronyms of more than 4 letters, 
especially if they don’t spell a word



KEEP TEXT READABLE:
Avoid Bureaucratese and the 
Passive Voice

• A MAJORITY OF =  MOST
• NEARFIELD  =  NEAR THE OUTFALL
• IT WAS OBSERVED = WE FOUND
• AT THE PRESENT TIME =  NOW
• SAMPLES WERE TAKEN = MWRA SAMPLED
• IN GREATER ABUNDANCE = MORE ABUNDANT



Visit us online at 
http://www.mwra.state.ma.us/harbor/html/whatsnew.htm

Questions or Comments?

http://www.mwra.state.ma.us/harbor/html/whatsnew.htm
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