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INTRODUCTION

• THIS PURPOSE OF THIS PROJECT WAS TO EVALUATE THE
PRESENCE OR ABSENCE OF LEAD CONCENTRATIONS IN
URBAN FILL SOILS THROUGHOUT THE CITY OF BOSTON

• THIS PROJECT INCLUDED A REVIEW AND TABULATION OF
LEAD CONCENTRATIONS IN URBAN FILL SOILS IN WASTE
SITES REGULATED UNDER THE MASSACHUSETTS
CONTINGENCY PLAN (MCP)



CURRENT MASSDEP POLICY FOR 
BACKGROUND LEVELS
• MASSDEP’S POLICY IS THAT FILL SOILS

CONTAINING COAL OR COAL ASH CAN BE
CONSIDERED AS BACKGROUND IF THE SITE
MAXIMUM CONCENTRATION OF LEAD IS LESS
THAN OR EQUAL TO 600 MG/KG BASED UPON
THE 90TH PERCENTILE VALUE FOR LEAD



HYPOTHESIS
• BASED ON THE RESULTS THE LEVEL OF

ANTHROPOGENIC LEAD IN URBAN FILL SOILS
IN THE SITES WITHIN THE MASSDEP 
DATABASE LISTED AS “BOSTON-BOSTON” 
WOULD EXHIBIT A HIGHER 90TH PERCENTILE
VALUE FOR LEAD



•

•

•

A Bold Idea for Addressing Sea Level Rise. (2016, March 28). Retrieved April 06, 
2018, from http://www.resilientdesign.org/a-bold-idea-for-addressing-sea-level-rise/



FACTORS THAT CONTRIBUTED TO HIGH 
LEVELS OF LEAD
• URBAN FILL CONTAINED COAL ASH AND

CONSTRUCTION DEBRIS, AND TRASH

• DEPOSITION OF EXHAUST FROM VEHICLES USING
LEADED GASOLINE AND GASOLINE SPILLS ON
THE SURFACE OR SUBSURFACE VIA UST’S

• PAINT CHIPS THAT CONTAINED LEAD



RESEARCH METHOD

• ALL DATA RETRIEVED FROM MASSACHUSETTS DEPARTMENT
OF ENVIRONMENTAL PROTECTION’S WEBSITE LISTED AS
“BOSTON-BOSTON”

• MASS.GOV

• ALL DATA INPUTTED INTO A SPREADSHEET, HEADINGS
INCLUDED THE SITE ADDRESS, SITE HISTORY, COORDINATES, 
RELEASE TRACKING NUMBER, COLUMNS FOR LEAD
CONCENTRATIONS (LOW, HIGH, MEAN, # OF SAMPLES), AND
NOTES APPLICABLE TO URBAN FILL DATA.



GEO-COORDINATE MAP - HTTP://ARCG.IS/18JW5Z



RESULTS – ALL URBAN FILL SITES

• NUMBER OF SAMPLES: 5325 (280 SITES)

• MEAN: 527

• MEDIAN: 290

• MINIMUM: ND (1/2 DETECTION LIMIT)

• 50TH PERCENTILE: 290 (MEDIAN)

• 90TH PERCENTILE: 1163

• 95TH PERCENTILE: 1663

• MAXIMUM: 8300 



RESULTS – SITES WITH ≥ 25 SAMPLES
• NUMBER OF SAMPLES: 3437 (65 SITES) 
• MEAN: 458
• MEDIAN: 318
• MINIMUM: ND (1/2 DETECTION LIMIT)
• 50TH PERCENTILE: 318 (MEDIAN)
• 90TH PERCENTILE: 929
• 95TH PERCENTILE: 1289
• MAXIMUM:  2653



RESULTS – SHALLOW SAMPLES (0-3’)

• NUMBER OF SAMPLES: 1618 (63 SITES)
• MEAN: 459
• MINIMUM: ND (1/2 DETECTION LIMIT)
• 50TH PERCENTILE: 297 (MEDIAN)
• 90TH PERCENTILE: 1159
• 95TH PERCENTILE: 1819
• MAXIMUM:  2844



PREVIOUS RESEARCH ON URBAN FILL*
CA/T 
NUMBER OF SAMPLES: 850
GEOMETRIC MEAN OR
MEDIAN: 51
MINIMUM: 0.05
50TH PERCENTILE: 53
90TH PERCENTILE: 570
95TH PERCENTILE: 1100
MAXIMUM: 11,000

DEP 1995
Number of Samples: 141
Geometric Mean or 
Median: 19.5
Minimum: 1
50th Percentile: 19.1
90th Percentile: 98.7 
95th Percentile: 158
Maximum: 326

LSPA Project 
Number of Samples: 457
Geometric Mean or 
Median: 83
Minimum: ND (5)
50th Percentile: 83
90th Percentile: 640
95th Percentile: NC
Maximum: 10,600

H&A 2001
Number of Samples: 583
Geometric Mean or 
Median: 15
Minimum: ND 
50th Percentile: 24.4
90th Percentile: 78.9
95th Percentile: 112
Maximum: 300

*Technical Update “Background Levels of Polycyclic Aromatic Hydrocarbons and Metals in Soil”, 
MassDEP, 2002



SUMMARY 

The current background limit of Lead in Urban Fill soil is 
600 mg/kg

Previous research had a Median or geometric mean in the 
range of    (15-83) mg/kg

Our research had a Median in the range of (290-318) mg/kg



SUMMARY (90TH PERCENTILE)

• PREVIOUS RESEARCH HAD A 90TH PERCENTILE IN THE
RANGE OF (78.9-640) MG/KG

• OUR RESEARCH HAD A 90TH PERCENTILE IN THE RANGE
OF (929-1163) MG/KG



CONCLUSIONS
• BASED ON THE RESULTS THE 90TH PERCENTILE

CONCENTRATION ANTHROPOGENIC LEAD IN URBAN FILL
IN THE SITES WITHIN THE MASSDEP DATABASE LISTED AS
“BOSTON-BOSTON” IS IN FACT HIGHER THAN 600 MG/KG

• THIS INFORMATION MAY BE A USEFUL REFERENCE TO
LSPS SUPPORTING THEIR ASSERTION THAT
CONCENTRATIONS OF LEAD ABOVE 600 MG/KG SHOULD
BE CONSIDERED ANTHROPOGENIC BACKGROUND AT SITES
IN THE CITY OF BOSTON.



RECOMMENDATIONS FOR FUTURE WORK
• PERFORM ADDITIONAL WORK ON THE 3,754 ADDITIONAL SITES

LISTED IN THE MASSDEP DATABASE FOR THE BOSTON
NEIGHBORHOODS OF ALLSTON, BRIGHTON, CHARLESTOWN, 
DORCHESTER, EAST BOSTON, HYDE PARK, JAMAICA PLAIN, 
MATTAPAN, READVILLE, ROSLINDALE, ROXBURY, SOUTH BOSTON, 
AND WEST ROXBURY

• BASED UPON OUR RESULTS, THE AUTHORS REQUEST THAT MASSDEP
EVALUATE THE DATA GENERATED IN THIS STUDY.  IF MASSDEP 
AGREES WITH THE FINDINGS, THEN WE RESPECTFULLY REQUEST
THAT THEY CONSIDER CHANGING THE BACKGROUND
CONCENTRATION OF LEAD IN URBAN FILL FROM 600 MG/KG TO 900 
MG/KG FOR THE CITY OF BOSTON



THANK YOU TO..

• LSP ASSOCIATION’S WES GRANT
FOUNDATION

• MICHAEL A. PENZO

• KIANNA WARNER
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