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WOBURN TOXIC TRIAL-42 YEARS LATER 

I n January 1999 a movie version of the 
book A Civil Acfion is being released in 
theaters nationwide. The book recounts 

events surrounding what is referred to as the 
“Woburn Toxic Trial.” GeoTrans (now HSI 
GeoTrans) staff provided technical analyses 
and expert witness testimony on behalf of W.R. 
Grace & Co. - Conn. (Grace), one of the 
defendants in that trial. A previous GeoTrans 
newsletter (July 1987) described hydrogeologic 
issues that were relevant to Grace. An 
independent summary of environmental and 
legal aspects of the trial can be found at the 
following website: http:f/www2.shore.net/ 
-dkennedy/wobuln-trialhtml. The summary 
was written by Dan Kennedy, a reporter who 
covered the trial for the Woburn Ilai/>j 7Y1nrs 
Chronicle. For those interested in the Grace 
perspective on the trial and its aftermath, see: cleaner (Figure 1). 
civil-action.com. 

Woburn public water supply wells G and H were 
located in the northeastern portion of the city 
(Figure I). The wells are located on the eldge of a 
wetland and pump from an unconfined sand and 
gravel valley fill aquifer in the center of the 
Aberjona River valley. The trial resulted from a 
May 1982 lawsuit filed on behalf of eight Woburn 
families. The lawsuit alleged that familymiembers 
had suffered serious health effects. including 
leukemia, as a result of exposure to contaminated 
water from public supply wells G and H. The May 
1982 1awsuit:and a subsequent lawsuit alleged that 
the Grace property, a small manufacturing plant 
located about one-half mile from the wells, was 
one of three sources of contamination to the wells. 
The other two named sources were Beatrice 
Foods, which owned the John J. Riley tannery, 
and the UniFirst Corporation, an industrial dry 

It has been more than 12 
years since the trial ended, 
and there have been nu- 
merous additional investi- 
gations and evaluations in 
the area of the two former 
public supply wells that 
were a central issue of the 
trial. This article provides a 
current summary of the 
technical issues that were 
relevant for Grace during 
the trial, based on data and 
information contained in 
publicly available reports 
prepared since the trial 
ended. Several relevant 
reports, which are part of 
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Fig. 1. Location of Woburn water supply wells G and HI. 

the Administrative Record for the wells G and Five chemicals were named as contaminants in 
1-i superfund site, are listed at the end of this the lawsuits: trichloroethylene. ],I,1 
summary and are available for public review. trichloroethane, tetrachloroethylene, I ,2 trans- 

dichloroethylene, and chloroform. Prior to the 

Case Background trial, the plaintiffs and the UniFirst Corporation 
reached a settlement; therefore, t 

The City of Woburn, Massachusetts is located 
remained for the trial. Due to the COI 

approximately IO miles ncrth of Boston: 



case, the trial was divided into four phases. The 
first phase would determine whether either of the 
two remaining defendants was responsible for 
the chemicals found in the public supply wells, 
the second phase would determine whcthcr any 
of the chemicals could have caused leukemia, 
the third phase would address other health 
claims, and the fourth phase would decide 
punitive damages. The remaining two defen- 
dants were located in opposite directions from 
the wellfield and in different hydrogeologic 
settings; therefore, the technical issues were not 
identical for the two defendants. With respect to 
Grace the major hydrogeologic issues were: 

l Time of travel - whether chemicals could have 
traveled from the Grace property and reached wells G 

;, ,‘; and H by May 1979, the date the Massachusetts DEQE 
< I ’ (now DEP) otdered the City of Wobum to cease 

pumping from wells G and H; 

l Zone of contribution to wells G and H - identifying 
the geographic area that contributed water to the wells, 
and the hydraulic connection between the Aberjona 

: _,-- giver dnd the aquifer that supplied water to the wells; 
and 

,,_‘” 
. 

” l . Other potential sources of contamination - the 
presence of other VOC source areas and the presence of 

I, contaminants other than VOCs within the zone of 
: Y.’ contribution to wells G and H. 

The Trial 

Differences 
between the 

testimony of the 
two expert 

lzydrogeologists... 
could not have 

been nzor-e 

extreme. 

Trial testimony lasted four months, and in July 
1986 the jury began its deliberations. Differences 
between the testimony of the two expert 
hydrogeologists testifying on behalf of the 
plaintiffs and Grace could not have been more 
extreme. The plaintiffs’ expert had testified, on 
the basis of a one-dimensional analytical 
transport model that assumed a uniform 
hydraulic conductivity between the Grace 
property and the wells, that VOCs from the 
Grace property reached the wellfield at 
concentrations ranging from tens to hundreds of 
parts per billion in less than three years, and that 
VOCs from the Grace property were present at 
the wellfield before the first day of pumping in 
1964. The plaintiffs’ expert also testified that the 
Beatrice and Grace properties were the only 
possible sources of VOC contamination to the 
wells, that an insubstantial amount of water 

pumped by the wells was dcrivcd from intJuced 
infiltration of Aberjona River surface water, 
and that infiltrating surface water, if any, would 
take IO to 20 years to reach the welts that were 
located adjacent to the Aberjona River. The 
opinion of the GeoTrans hydrogcologist 
testifying on behalf of Grace was that chemicals 
from the Grace property did not reach the 
weltfield by May 1979. He also offered the 
opinions that about half of the water pumped 
from the wells was derived from induced 
infiltration of surface water from the Aberjona 
River-; that surface water from the Aberjona 
River would reach the wells within one to two 
months; that the zone of contribution to the 
welts included the upstream portions of the 
Aberjona River watershed; and that there were 
several other potential sources of VOC 
contamination, as well as other contaminants, to 
the wells. 

The Judge’s Ruling 

After eight days of deliberation thejury reached 
a verdict. With respect to Beatrice Foods, the 
jury found that the plaintiffs had failed to 
establish that any chemicals from the Beatrice 
property had reached the wells prior 1.0 their 
closure in May 1979. With respect to Grace, the 
judge had already stricken, or indicated his 
intention to strike, from the case against Grace 
the chemicals 1 ,I, 1 trichtoroethane, chloroform, 
and tetrachloroethylene. Of the two rernaining 
chemicals, trichloroethylene and J ,2 trans- 
dichloroethylene, the jury found that the 
plaintiffs had failed to establish that Grace was 
responsible for contaminating the wells with 
1,2, trans-dichloroethylene prior to well 
closure. The jury verdict conlcerning 
trichloroethylene was unclear and contraidictory. 
As a result of this ambiguity, Judge Skinner, on 
September 17, 1986, ordered a new trial. On 
September 22, 1986, the plaintiff families and 
Grace announced that a settlement had been 
reached. 

Technical issues Update 

The former Grace plant, a machine shop that 
produced stainless steel machinery, began 
operation in June 1960. The plant was built on 
land that had previously been used for( 
The maximum time between the openi 
Grace plant and the clos 



wells in May 1979 was 19 years. One 
of the technical evaluations made to 
determine whether the chemicals 
could have reached the wells within 
19 years was the construction and use 
of three-dimensional numerical 
groundwater flow and chemical 
transport models. The groundwaler 
flow model was calibrated under 
steady-state flow conditions using 
water level data from 1 19 observation 
wells. Groundwater level and 
streamflow change measurements 
collected during a 30-day pumping 
test of wells G and H were used to 
identify the zones of influence and 
capture of the two wells and to 
calibrate the groundwater flow model 
under transient flow conditions. To 
be conservative in the chemical 
transport analyses, it was assumed 
that chemicals entered the 
groundwater beneath the Grace plant 
at a constant rate from the first day the 
plant opened in June 1960. This 
simplifying assumption overstated 
the potential for chemicals to reach 
wells G and H by May 1979. More 
than 20 alternative transport 
simulations were made to evaluate 
the sensitivity of model results to 
factors such as retardation, 
dispersivity, effective porosity, 
degradation, recharge, and pumping. 
The model analyses supported the 
opinion that the low permeability of 
the ground moraine 
deposits and bedrock 
beneath the plant 
significantly limited the 
rate of groundwater 
and contatninant 
migration from the 
Grace property toward 
wells G and H, and that 
chemicals from the 
Grace property could 
not have reached the 
wells by May 1979. 

At the time of the trial 
there were 65 
monitoring wells on 

the Grace property. 
The wells, which had 
been installed in the 

moraine deposils as well as the underlying 
bedrock, provided hydrogeologic 
information indicating that only a small 
volume of groundwater flowed bcncath 
the Grace property, and that the rate of 
groundwater flow beneath the plant was 
slow. Since the end of the trial, an 
additional 35 wells, including 22 extraction 
wells, have been installed on the Grace 
property. The extraction wells, which 
were installed as part of the groundwater 
remedy for the Grace property, are 
screened in both the ground moraine 

. ..the r-ate of grozzndwater 
flow and corztaminarzt 

mzigz-alion beneath the Grace 
property is very limited... 

deposits and the bedrock. They have been 
operational since 1992. The average total 
pumping rate from all 22 wells is about 7 
gallons per minute, or less than % gallon 
per minute per well. For 15 wells the 
average pumping rate is less than % gallon 
per minute. The extremely low yield of rhe 
extraction wells, as well as other 
hydrogeologic data collected at the Grace 
property since the end of the trial, 
confirms the testimony our expert 
hydrogeologist offered at the trial. 
Namely, the ground moraine deposits and 
bedrock beneath the Grace property have a 
very low hydraulic conductivity that is 
much lower than was assumed by Ehe 

plaintiffs’ expert. These data also 
indicate that the rate of gpoundwater 
flow and contaminant migrati’on beneath 
the Grace property is very limited and 
less than theplaintiffs’ expert calculated. 

Shortly before the trial began the U.S. 
Geological Survey (USGS) conducted a 
30-day pumping test of wells G and H 
on behalf of the U.S. EPA. Data 
collected during that test were available 
for the trial, and there was disagreement 
between the testifying experts regarding 
the interpretation of those data. The 
plaintiffs’ expert testified t’hat induced 
infiltration of Aberjona River surface 
water was irrelevant with respect to 
understanding the potential sources of 
contamination to the wells. Our 
hydrogeologic expert testified that the 
data confirmed that wells G and H 
obtained a substantial porl.ion of their 
water as induced infiltration from the 
Aberjona River, and that contaminants 
could have been transported from the 
upstream reaches of the watershed to the 
wells. 
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Available historical water quality 
information from wells G and H 
indicated that the wells had a long- 
standing history of water quality 
problems that appeared to be related to 

industrial discharges in 
the upstream reaches 
of the Aberjona River. 
During the late 1960s 
and through the 197Os, 
there were numerous 
complaints regarding 
the poor quality of the 
water in the Aberjona 
River that resulted from 
industrial discharges in 

the upstream portions 
of the watershed. A 
graph of sodium, 
chloride, and nitrate 
concentrations in well 
G (Figure 2) shows 

Fig. 2. Chloride, sodium, and nitrate concentrations in 
well G from 1963 to 1979. 
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parameters during the time period of public indicate widespread groundwatercontaminalion 
concern regarding the quality of the Aberjona by a variety of contaminants from multiple 
River. The historic water quality data were used contaminant sources. Contaminants detected in 
to support the testimony our expert offered at groundwatcr in the vicinity of former wells G 
trial, namely that induced infiltration of and H include inorganic compounds, such as 
Aberjona River surface water was a potential arsenic, chromium, lead, sodium, chloride, 
source of contamination to the wells. nitrate, and sulfate; as well as chlorinated 

In 1987 the USGS released a report regarding 
the area of influence and zone of contribution to 
the two wells. The USGS report was based on 
the results of their 30-day pumping test. The 
USGS concluded that more than 40 percent of 
the water pumped from wells G and H was 
derived from induced infiltration of Aberjona 
River surface water, and that the zone of 
contribution to wells G and H included the 
approximately 7 mi2 drainage basin located 
upstream of the two public supply wells (Figure 
3). The report highlighted the complexity of 

-the 2011e of 
corttrihutioir to wells 
G and ZZ included the 
approximately 7 mi2 

drainage basin... 

solvents, benzene, and PAHs. Whether all of 
these compounds were present in the water 
pumped from wells G and H during their 
operational life will never be known because 

Fig. 3. Aberjona River watershed boundary. 

understanding potential sources of water samples from the wells were not 
contamination to the wells. and confirmed the analyzed for many of these compounds then. 
testimony of our expert regarding site The industrial history of the Aberjona River 
hydrogeology and the zone of contribution to watershed and the factual, as well as anecdotal, 
wells G and H. ‘information regarding the surface water and 

groundwater quality within the watershed 

Corttaininaitts 
detected irz 

groundwater... 
include...arsenic, 
cl2romium, lead... 

benzene, and 
Z’A, Hs. 

Investigations within and near wells G and H 

indicate that the issues regarding past 
contamination of the wells are quite complex 
and not likely to ever be fully known or 
understood. 

continue, and the results of those investigations 
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Summary 

The numerous investigations and 
evaluations of hydrogeologic 
conditions and contamination within 
the Aberjona River watershed that 
have been made by many investigators 
during the 12 years since the trial 
ended have provided an information 
base that supports the testimony our 
expert offered on behalf of Grace. The 
site conditions and history are much 
more complex than portrayed by 
plaintiffs’ counsel and experts during 
the trial, and it is unlikely that the real 
history regarding the contamination of 
wells G and H will ever be known. 
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