
Textron Inc. 
40 Westminster St. 
Providence, R I  02903 

40 Westminster St. 
Providence, RI 02903 
www.textron.com 

February 26, 2007 

Mr. Joseph T. Martella I1 
Senior Engineer 
State of Rhode Island 
Office of Waste Management 
Department of Environmental Management 
235 Promenade Street 
Providence, RI 02908-5767 

RE: Response to Comments 
Former Slag Pile Area Supplemental Removal Action Work Plan 
Former Gorham Manufacturing Site 
333 Adelaide Avenue 
Providence, Rhode Island 

Dear Mr. Martella: 

Textron Inc. (Textron) is submitting the attached response to comments on the Supplemental 
Removal Action for the former Slag Pile at the Former Gorham Manufacturing Site located at 333 
Adelaide Avenue, Providence, Rhode Island. The Supplemental Removal Action Work Plan was 
submitted to the Rhode Island Department of Environmental Management (RIDEM) on January 
16, 2007 in response to our meeting of January 10, 2007. RIDEM provided comments on this 
work plan to Textron on February 2, 2007. 

Consistent with our commitment to cleanup the former Gorham site, we have proposed additional 
work at  the former slag pile area to resolve outstanding questions regarding this part of the site. 
This work will include the removal of soil at two locations in the excavation area and conducting 
test pits at the remaining locations where lead concentrations exceed the industrial/commerciaI 
direct exposure criteria (ICDEC). Confirmatory soil sampling will be conducted at both the newly 
excavated areas and within each of the test pits for total lead and synthetic precipitation leaching 
procedure (SPLP) for metals. The soils from the two excavated areas will be disposed of off site at 
a permitted facility. The former slag pile excavation area will remain open, but secured, until the 
analytical results can be incorporated into an addendum to the Supplemental Site Investigation 
Report. Textron will prepare and submit a revised Remedial Action Work Plan to RIDEM for review 
prior to conducting this proposed field work. 

I n  order to support your review and the execution of this supplemental soil removal and sampling 
in an expedited manner, we are available to meet with RIDEM at your earliest convenience. 
Please contact me at (401) 457-2635 i f  you have any questions regarding the proposed work. We 
look forward to receiving your approval and proceeding with the activities discussed within. 

Sincerelv. 



Enclosures: Response to Comments: Former Slag Pile Area Supplemental Remedial Action 
Work Plan - Three hard copies and one electronic on CD 

Senator Juan M. Pichardo, District 2 (One hard copy) 
Representative Thomas Slater (One hard copy) 
Repository - Knight Memorial Library (One hard copy) 
Thomas Dellar, City of Providence (One hard copy) 
Peter Grivers, EA Engineering (One electronic copy) 
David McCabe, Textron (One electronic copy) 
David Heislein, Mactec (One electronic copy) 
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Comments Provided By: Rhode Island Department of Environmental Protection 

Case No. 2005-059 (Associated with Case No. 97-030) 
Dated February 2, 2007 

 
Comment 1)  As the record of correspondence concerning the remediation of the slag-pile area clearly 
indicates, there have been a number of disagreements between Textron and the Department, which have 
significantly stalled this portion of the project.  Items in dispute include a) the extent to which slag-pile 
related contamination should be removed; b) what the remedial objective compliance standard should be; c) 
how compliance should be measured and demonstrated; d) what the appropriate sampling method and 
protocol should be; and e) whether the remaining lead poses a significant threat to leach into Mashapaug 
Cove surface water and sediments in the future.  The Superior Court Consent Order for the “Park Parcel” 
requiring the excavation of the slag-pile was issued on March 29, 2006.  While the Department would prefer 
to resolve these outstanding issues without resorting to further Superior Court action, the Department will be 
forced to take that action if Textron again fails to submit a remedial action work plan that satisfactorily 
addresses all of these concerns and results in a prompt and complete remediation of the remainder of the 
slag-pile. 
 
Response:  While Textron is of the opinion that the slag pile removal requirement of the Consent Order was 

completed in August 2006 by the excavation and offsite disposal of 1,300 cubic yards of slag material, we 

are nonetheless committed to doing additional work at the former slag pile to bring this area of the site to 

closure.  This work will include the removal of soil at two locations in the former slag pile area and 

conducting test pits at the remaining locations where lead concentrations exceed the industrial/commercial 

direct exposure criteria (I/CDEC).  Confirmatory soil sampling will be conducted at both the newly 

excavated areas and within each of the test pits for total lead and Synthetic Precipitation Leaching 

Procedure (SPLP) for metals.  The soil from the two excavation areas will be disposed of off site at a 

permitted facility.  The former slag pile excavation area will remain open, but secured, until the analytical 

results can be incorporated into the amended Supplemental Site Investigation Report (SSIR).  Textron will 

prepare and submit a revised work plan to RIDEM for their review prior to conducting this field work. 

 

Comment 2)  As Textron is aware, the Toxicity Characteristic Leaching Procedure (TCLP) analysis was 
performed on three samples from the slag-pile prior to the start of excavation activities, and all three 
samples exceeded the EPA’s leachable lead toxicity standards for characteristically hazardous waste.  The 
Department requested that the TCLP analysis be included in the compliance sampling for the slag-pile 
excavation.  Textron declined, despite the detection of significant lead contamination in the sediments of 
Mashapaug Cove at the foot of the slag-pile, citing as its reason the levels of lead detected in groundwater 
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collected and analyzed from monitoring well GZA-5 (formerly located within the slag-pile area).  Textron 
indicated in its letter dated October 3, 2006, that it believes that “Groundwater analytical results from this 
well dating back to 1998 did not exhibit any elevated lead concentrations that would indicate the slag 
material was a source of leaching contaminants into the environment.”  Textron has consistently 
presented the groundwater data from this single well as its justification for its absolute refusal to date to 
include the TCLP analysis in its soil compliance sampling for the slag-pile excavation.  In an effort to 
move the stalled project forward in a manner that was fair to Textron, but still assured an environmentally 
sound and protective remedy, the Department proposed the use of the Synthetic Precipitation Leaching 
Procedure (SPLP), which is recognized as representing a somewhat more realistic means to measure the 
potential for a contaminant to leach.  In its recently submitted Supplemental RAWP, Textron agrees to 
perform the SPLP analysis, but proposes to include only four (4) of the 19 locations which exceed the 
Department’s Industrial/Commercial Direct Exposure Criteria (ICDEC) for lead.  It remains the 
Department’s position that the leaching potential of the remaining material at the limits of the excavation 
must be measured by either the TCLP or SPLP method for the following reasons: 
 
a) Based upon recent conversations with EPA, it is important to characterize the leaching potential of soils 

at the horizontal and vertical limits of the slag-pile excavation because any remaining soil which 
exceeds the toxicity characteristic for lead (or any other constituent) would need to be managed as a 
hazardous waste should it ever be disturbed or moved in the future.  Therefore the proper 
characterization of the remaining soil is a necessary step in the preparation of Soil Management Plan 
(SMP) for the Site; and 

 
b) Textron has not conclusively demonstrated to the Department’s satisfaction that the lead contaminated 

slag has not historically leached to the surface water and sediments of Mashapaug Cove, and that the 
remaining lead contaminated soil at the current limits of the excavation will not contribute to future 
surface water and sediment contamination.  Therefore accurate measurement of the leaching potential of 
the remaining soil is necessary to properly evaluate and design an appropriate long-term monitoring 
plan. 

 
Response:  As discussed in our response to Comment No. 1, Textron will conduct additional soil sampling 

that will include the use of total lead and SPLP in areas where lead concentrations exceeded I/CDEC.  

Textron also agrees that additional groundwater monitoring wells are required in the North Bank area of 

Mashapaug Cove to better define the site conceptual groundwater flow model, potential migration of 

volatile organic compounds (VOCs) and potential leaching of metals into the groundwater.  The design and 

location of these monitoring wells will be presented to RIDEM in the Supplemental Site Investigation Work 

Plan at a future date following RIDEM’s review of the February 1, 2007 response to comments. 
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It should be noted that Textron has collected and evaluated a significant amount of actual site inorganics 

data from groundwater, surface water and sediment samples.  These data were collected when the slag pile 

was still present (worst case condition for leaching).  Together these data confirm that surface water has not 

been significantly impacted by leaching of lead.  The leachate conceptual site model and associated site 

data are summarized in Attachment A of this Response to Comments. 

 
Comment 3)  In an effort to fairly evaluate Textron’s persistent assertions that the slag-pile material was not 
actively leaching lead, the Department reexamined the SSIR surface water data.  Following a more extensive 
Quality Assurance/Quality Control (QA/QC) review of the submitted surface water data, it became apparent 
that the laboratory Method Reporting Limits (MRLs) for many of the constituents of concern exceeded their 
respective Ambient Water Quality Criteria (AWQC), as listed in Appendix B of the Department’s Water 
Quality Regulations.  In some cases the MRL was as high as four orders of magnitude greater than the 
corresponding AWQC.  Clearly a hazardous substance cannot be demonstrated to be compliant with its 
respective regulatory criteria, if the minimum concentration that can be reliably detected is orders of 
magnitude above the maximum allowable concentration.  Therefore, the rational for excluding these 
constituents from consideration in the Human Health Risk Assessment (HHRA), the Screening Level 
Ecological Risk Assessment (SLERA), as well as further evaluation for compliance with the Water Quality 
Regulations is flawed.  In addition, since lead and copper (primary constituents of the slag) were among the 
inorganic constituents with a calculated AWQC lower than their respective surface water MRLs, the 
provided data does not support the argument that the slag has not leached and that remaining material will 
not leach at concentrations exceeding applicable regulatory criteria.  A non-exhaustive review of the 
laboratory data sheets indicated that the MRLs of the following constituents exceeded one or more of their 
respective AWQC; dissolved metals – arsenic, cadmium, chromium VI, copper, lead, mercury, and silver; 
total metals – beryllium, selenium, and thallium; polynuclear aromatic hydrocarbons (PAHs) – 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene; organochlorine pesticides – 4,4’-DDD, 4,4’-DDE, 
4,4’DDT, aldrin, alpha-BHC, chlordane, dieldrin, endrin, heptachlor, heptachlor epoxide, and toxaphene; 
volatile organic compounds (VOCs) – vinyl chloride.  A complete review of the laboratory data sheets 
should be conducted to determine if there are other high MRLs not noted above. 
 
Response:  We have fully evaluated the analytical data provided by ESS Laboratory of Cranston, RI.  We 

found specific to the lead and copper analyses that the method reporting limits (MRL) listed on the 

laboratory reports were 5 µg/L and 20 µg/L, respectively, above the AWQC.  However, ESS also reported in 

the electronic data deliverable method detection limits (MDL) for lead and copper of 0.4 µg/L and 2 µg/L, 

respectively, that apply to the surface water samples and that are well below the published AWQC.  The 

laboratory reports for the June 2006 surface water samples contain all of the information concerning these 

samples, including the information about detections and estimated concentrations below the MRLs.  That 
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information shows the following:  1) in 13 of the 15 samples, no dissolved lead was detected (Method 

Detection Limit of 0.4 µg/l); 2) in 2 of 15 surface water samples, dissolved lead was detected above the 

MDL but below the MRL.  The estimated concentrations in those two samples were 2 µg/l and 1.2 µg/l.  The 

2 µg/l concentration was reported for sample SW-11, which is far removed from the slag pile (outside 

Mashapaug Cove) and that sampling location is unlikely to be impacted by any leaching mechanism at the 

slag pile.  Neither of the estimated detected concentrations is above the AWQC of 2.3 µg/l; 3) in 13 of the 15 

surface water samples, no dissolved copper was detected (MDL of 2 µg/l); 4) in 2 of 15 samples, dissolved 

copper was detected at estimated concentrations between the MDL (2 µg/l) and the MRL (20 µg/l).  The 

estimated concentrations (5 µg/l and 7 µg/l) are below the applicable surface water standard (calculated 

AWQC for aquatic life of 7.6 µg/l – the AWQC for “Water and Organisms” (1300 µg/l) does not apply since 

the surface water is not a source of drinking water).  Therefore, the available surface water data indicate 

that surface water is not significantly impacted by leaching of lead or copper (based on surface water 

standards).  With the recent removal of the slag pile, conditions would be expected to improve (potential for 

leaching would be decreased). 

 

The laboratory has re-issued the laboratory Certificates of Analysis for the June 2006 dissolved metals 

surface water samples to provide the additional information with respect to non-detects and detections of 

lead and copper with respect to the MDLs.  The re-issued Certificates of Analysis reports detects above the 

MRL, reports estimated concentrations for detects above the MDL but below the MRL, and non-detects 

(below the MDL).  The re-issued certificates clarify, but do not change, any of the original analytical data 

or raw instrument data. 

 

A more detailed discussion of the surface water data is provided in Attachment A and ESS’ revised 

laboratory Certificates of Analysis identifying the MDLs are provided as Attachment B of this Response to 

Comments.  These attachments address the potential leaching of lead and copper with respect to the slag 

material removal. 
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The comments related to reporting limits and detection limits as they apply to the Human Health Risk 

Assessment (HHRA), the Screening Level Ecological Risk Assessment (SLERA), as well as further 

evaluations for compliance with the Water Quality Regulations will be specifically addressed, at a later 

date, in the Work Plans for additional data collection and revisions to the risk assessments (Supplemental 

SIR Work Plan). 

 

Comment 4)  Please be reminded that in order to generate useful data of sufficient quality, all samples 
submitted to the laboratory for analysis (whether for investigation or remedial compliance purposes), must 
utilize detection limits that are below the Department’s applicable criteria for all substances analyzed.  In 
situations where the laboratory detection or reporting limits are greater than the Department’s applicable 
criteria, and no detections are reported, the reported detection limit shall be construed to represent the 
detected contaminant concentration for compliance comparison and risk assessment purposes, until such 
time as new analytical data, utilizing the correct detection or reporting limits, is presented. 
 
Response:  Comment noted.  In upcoming activities for the human health and ecological risk assessments, 

both laboratory detection limits and laboratory reporting limits will be carefully reviewed, and the 

information will be incorporated into the risk assessments.  Future requests for analysis will comply with the 

contents of RIDEM’s comment to the extent possible.  In particular, the laboratory will be requested to 

provide, in a clearer format, the MDL in addition to the MRL and to provide additional information 

(including estimated concentrations) concerning detections above the MDL and the MRL.  This type of data 

reporting will more clearly document the adequacy of the data with respect to applicable regulatory 

criteria. 

 

For example, for future surface water samples, the laboratory will be requested to incorporate MRLs of 2 

µg/l for lead and 7 µg/l for copper.  In some cases, such as for some of the pesticides (such as toxaphene, 

heptachlor, and chlordane) with AWQC that are in the part per trillion range or lower, if the compound has 

not been identified as an issue in soil or sediment at the site, it would not be expected in surface water and a 

time-consuming and expensive effort to obtain very low detection limits for surface water does not appear to 

be warranted or practical. 

 



 
 

RESPONSE TO COMMENTS 
 

Former Slag Pile Area Supplemental Removal Action Work Plan 
Former Gorham Manufacturing Site 

333 Adelaide Avenue 
Providence, Rhode Island 

January 16, 2007 

P:\TEXTRON\GORHAM\Slag Removal Action\RTCFeb27_2007\RTC 02-27-07.doc  Page 6 of 7 

As a point of clarification, the AWQC for “Water and Aquatic Organisms” are not considered applicable to 

Mashapaug Cove because those criteria are based on the assumption that the water is used as a drinking 

water source and people also consume organisms from the water body.  Since Mashapaug Cove is not a 

drinking water source (2 liters per day consumption rate assumed in the criterion), those criteria do not 

apply. 

 
Comment 5)  Regarding the section entitled “Site Preparation Activities” sub-section “Temporary Access 
Road Grading and Loading Pad” on page 3 of the Supplemental RAWP: 
 
a) This section indicates “Site soil and/or existing stone fill will be used to construct a new loading pad for 

excavation equipment and trucks transporting the soil off site for disposal.”  Textron must completely 
document the source (i.e., original location) of any “Site soil” moved at the site for any purpose 
including construction of a new loading pad. 

 
b) Documentation must include aerial extent of “site soil” and depth of material applied. 
 
c) Please be advised that Department approval of the road or loading pad is temporary and is not intended 

to approve the permanent installation of these structures.  In addition, the area where the road and pad 
are proposed may be subject to future investigation and remedial actions requiring the removal of the 
road or pad. 

 
Response:  Textron will utilize the existing stockpile of stone for site grading during the soil excavation and 

test pit activities and does not plan to relocate or grade the site using existing site soils.  Comment noted 

regarding potential investigation and remediation in the area of the temporary access road. 

 
Comment 6)  Regarding the section entitled “Excavation and Test Pitting Activities” on page 3 of the 
Supplemental RAWP: 
 
a) The Department concurs with the additional excavation activities proposed for the two remaining lead 

contaminated hot spot locations (SS-SI41B1 and SS-SI51S100), however it does not concur with 
conditionally limiting SPLP compliance sampling based upon the results of total lead analysis.  
Compliance sampling at the horizontal and vertical limits of the excavation and analysis for both total 
and SPLP lead must be conducted. 

 
b) Test pits must be excavated in all of the remaining locations where exceedances of the I/CDEC for lead 

have been reported in compliance samples. 
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c) The Department appreciates and accepts Textron’s invitation to have a Department staff representative 
on-site to observe the test pitting activities. 

 
Response:  Textron has agreed to conduct soil sampling at the excavation and test pit areas for both total 

lead and SPLP analyses.  Test pits will be conducted at each of the locations exceeding I/CDEC not 

including the proposed excavation areas.  Textron looks forward to having a RIDEM representative on site 

to observe these activities. 

 
Comment 7)  Regarding the section entitled “Confirmation Soil Sampling” on page 4 of the Supplemental 
RAWP: 
 
a) Each confirmatory sampling location should be submitted for both total and SPLP lead analysis. 
 
b) Appropriate sampling protocols must be implemented to insure that the samples are collected from the 

bottom or side of the actual excavation, and not from an area that was prematurely backfilled.  
Documentation of the proposed sampling protocols must be submitted to the Department prior to the 
initiation of fieldwork. 

 
Response:  Textron agrees with these comments and will work with the RIDEM representative in the field to 

ensure that these procedures are followed and documented. 

 
Comment 8)  Regarding the section entitled “Site Restoration” on page 5 of the Supplemental RAWP: 
 
a) Since the leaching potential of the residual contamination at the limits of the slag-pile excavation has not 

been completely characterized, and because the aerial extent of the slag-pile has been revealed to be 
much greater than originally represented in earlier environmental assessment reports, the Department 
will require the installation and long-term monitoring of several downgradient groundwater monitoring 
wells in addition to the proposed reinstallation of GZA-5. 

 
b) The exact number and location of these additional monitoring wells will likely be determined during the 

Park Parcel Remedial Action Work Plan (Park Parcel RAWP) portion of the project. 
 
Response:  As discussed in our response to Comment No. 2, Textron agrees that additional groundwater 

monitoring wells are required in the North Bank area of Mashapaug Cove, including the replacement of 

GZA-5, to better define the conceptual site groundwater flow model, potential migration of VOCs and 

potential leaching of lead into the groundwater with potential subsequent migration to surface water and/or 

sediment. 
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Conceptual Site Model 
 

The conceptual site model (CSM) identifies potential source areas from which substances may 

have been released, the migration pathways through which chemicals may have been transported 

and/or translocated to other environmental media, and where possible exposure may occur.  The 

CSM provides a framework for understanding sources of chemicals, migration pathways, 

identification of potential receptors, and development of exposure profiles.  The CSM is also used 

in developing the scope of activities for investigation and remedial activities. 

 

The following text describes the CSM with respect to one specific source area, which is the now 

removed slag pile and the area of waste fill and soils along the southern shore of Mashapaug 

Cove.  The area along the southern shore of the cove has also been referred to as the North Bank 

area.  The slag pile was the location of an accumulation of a slag material that is a dense, solid, 

rock-like material that was produced as a by-product of historical smelting activities in Building 

V.  The slag material was present primarily in chunks or pieces ranging in approximate diameter 

from 2 inches to as much as 12 inches.  The slag pile was removed from the site for recycling and 

the investigation of the boundaries of the former slag pile is on-going. 

 

Based on sampling conducted by Fuss & O’Neil on behalf of Rhode Island Department of 

Environmental Management (RIDEM) in December 2005 the slag material is comprised 

primarily of metals, with lead (1.4%), copper (0.22%) and zinc (0.21%) being the largest 

components of the slag material among the metals tested.  No volatiles, pesticides, or 

polychlorinated biphenyls (PCBs) were reported in that slag sample.  Only one dioxin/furan 

homolog group was reported for the sample, with a very low concentration, well below the 

Residential Direct Exposure Criteria (RDEC).  Low levels of polycyclic aromatic hydrocarbons 

(PAHs) were reported for the slag sample.  Analytical data for the slag sample collected by Fuss 

& O’Neill are shown in Table 2 of the March 2006 Fuss & O’Neill report. 

 

The potential migration of slag material and the slag material constituents in the environment 

would most likely occur by the following mechanisms: 

• Physical placement of the material at or near the shore of Mashapaug Cove; 
• Potential leaching of chemicals from the slag material by precipitation, storm water, or 

groundwater with potential transport via storm water runoff or groundwater flow into 
Mashapaug Cove.  Leaching is the process whereby the chemicals are removed from the 
material and become dissolved in the rain or snow or the groundwater; 
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• Dissolved material transported into the surface water by precipitation (rain and melting 
snow) or storm water would enter the cove directly by flowing into surface water.  
Dissolved material in groundwater would likely move upwards through the sediments of 
the cove and subsequently flow into the surface water.  There might be some potential 
for dissolved chemicals to be deposited in the sediments beneath the cove; 

• Potential erosion of smaller particles (finely ground slag material) and or soil particles 
suspended in storm water runoff into surface water of Mashapaug Cove; 

• Particulate material (not dissolved) carried by storm water into the surface water of the 
pond would likely settle to the bottom of the cove and become part of the surficial 
sediments of the cove; and/or 

• Dissolved substances in storm water might also fall out of solution and be deposited on 
the surface of the cove sediments. 

 

The North Bank area (including the former slag pile footprint) is proposed to be capped to 

eliminate potential exposure to soils with concentrations of one or more chemicals that are above 

the Industrial/Commercial DEC.  That capping will prevent any further erosion of slag residuals, 

soil, or waste fill from the area into the cove. 

 

The available data suggest that erosion and overland flow of soil and waste fill particles are the 

major mechanisms of transport of metals and PAHs into the sediments of Mashapaug Cove. 

 

A substantial amount of investigation data have been collected that can be used to assess the 

potential transport and migration mechanisms both before and after the removal of 1,300 cubic 

yards of slag material from the area.  Groundwater, surface water, and sediment data all provide 

information about the extent to which these migration mechanisms may have transported 

materials from the former slag pile and to assess the magnitude or importance of each mechanism 

with respect to potential impacts on the cove surface water and sediments.  The available data, 

collected prior to the removal from the site of 1300 cubic yards of slag material, indicate 

that surface water quality of Mashapaug Cove was not adversely impacted by leaching of 

chemicals (lead and copper in particular) from the slag pile or the associated residual slag 

material while the slag material was in place. 

 

Groundwater Data 

Monitoring well GZA-5 was located within the slag pile and was screened across the water table.  

The available groundwater data for lead and copper in groundwater samples from GZA-5 are 

shown in Table 1.  The analytical data from this monitoring well are considered to be worst-case 

data for the potential for leaching of lead and copper from the slag to groundwater (immediately 

below the slag pile).  The mean lead concentration in GZA-5 groundwater samples was 9 µg/l 
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(ranges from 5 µg/l to 13.9 µg/l) and copper was not detected in the two groundwater samples 

(reporting limit or Method Reporting Limit (MRL) of 20 µg/l).  For the June 2006 sample, the 

copper Method Detection Limit (MDL) was 2 µg/l and the copper result was less than that MDL.  

The lead concentrations are below the GA Groundwater Standard (drinking water standard), but 

that standard is not really applicable to this GB groundwater.  There is no published GB 

groundwater standard for lead or copper.  Groundwater discharging to the cove would be diluted 

by the surface water of the cove.  The groundwater data indicate that groundwater from that area 

would be unlikely to have any substantial impact on surface water or sediment quality for lead 

and copper. 

 

Surface Water Data 

The 2006 surface water sampling program was designed to evaluate surface water quality in 

Mashapaug Cove and especially to investigate potential impacts to surface water quality that 

might be associated with potential groundwater discharge into the cove.  Surface water samples 

were collected at 15 locations and all samples were collected from within one foot of the surface 

water/sediment interface.  Both total metals (unfiltered samples) and dissolved metals (filtered 

samples) data were collected at each location.  The dissolved metals data would be particularly 

suited to the evaluation of potential impacts of potential transport of dissolved metals in 

groundwater with subsequent discharge into the lower portion of the surface water column. 

 

The February 2, 2007 RIDEM comments suggested that the 2006 dissolved metals data were not 

adequate to conduct a comparison to applicable Ambient Water Quality Criteria (AWQC) 

because reporting limits and detection limits were higher than the corresponding criteria.  

However, the laboratory data are sufficient to conduct a meaningful comparison to AWQC.  

MACTEC asked ESS Laboratory to report additional information from the June 2006 analyses 

(Method Detection Limits) and to report dissolved metals estimated concentrations above the 

MDL and below the MRL.  The MDL is determined by the laboratory for the analytical method 

and instrumentation used by the laboratory.  This reporting procedure is consistent with data 

reporting procedures for the United States Environmental Protection Agency (USEPA) Contract 

Laboratory Program (used in the Superfund program).  The re-issued Certificates of Analysis are 

presented in Attachment B. 
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Lead and Copper and Surface Water 

Consistent with the RIDEM Ambient Water Quality Criteria and Guidelines for Toxic Pollutants 

(July 2006), calculated AWQC (aquatic life protection) for lead and copper are 2.3 µg/l and 7.6 

µg/l respectively.  These values are based on a measured Mashapaug Cove surface water hardness 

of 78 mg/l. 

 

For lead, there are no human health AWQC that are applicable at this site (the surface water is not 

drinking water).  Lead does not accumulate substantially in biological tissue, and therefore, there 

is no lead AWQC to address consumption of biota. 

 

For copper there is a human health criteria for “Water and Aquatic Organisms” (1300 µg/l) that is 

based on a drinking water scenario, but not for “Aquatic Organisms Only” (copper in water does 

not accumulate in aquatic organisms to any significant degree).  The MRL and MDL for copper 

are well below the copper human health AWQC for “Water and Organisms” (which is not 

applicable to this site, because the pond is not a source of drinking water). 

 

Fifteen surface water samples collected in June 2006 from the Mashapaug Cove area were 

analyzed by graphite furnace AA and ICP for dissolved lead and dissolved copper, respectively.  

The original laboratory report reported lead and copper as “non-detected” in all samples based on 

the MRLs of 0.005 mg/l (5 µg/l) and 0.020 mg/l (20 µg/l).  In this method of reporting, the lab 

identifies any results above the MRL as a detection and any results below the MRL as a non-

detect.  However, the raw data for the analyses provides a considerable amount of additional 

information concerning the presence and concentrations of lead and copper in the surface water 

samples. 

 

ESS laboratory reported the MDLs for the lead and copper analyses as 0.4 µg/l and 2 µg/l, 

respectively.  The MDLs were determined by the laboratory for the analytical method and 

instrumentation used by the laboratory.  The MDL represents the lowest concentration at which 

the analyte can be identified with a high level of certainty, based on the analytical method and the 

laboratory’s instruments.  ESS has re-issued the laboratory report in a format consistent with 

USEPA Contract Laboratory Program procedures.  As was done previously, the laboratory has 

reported all results above the MRLs as detected concentrations.  In addition, the laboratory has 

reported all results that are above the MDL but below the MRL as detections with the reported 
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concentrations identified as estimated concentrations (“J” qualifier).  Further, results that were 

below the MDL have been reported as “not detected”, with the detection limit identified as the 

MDL.  Table 2 shown below presents a summary of the analytical data for the dissolved lead and 

dissolved copper in the fifteen surface water samples (re-issued report). 

 

As seen in Table 2, lead was not detected above the MRL of 5 µg/l in any sample.  Lead was 

detected in two samples at estimated concentrations above the MDL but below the MRL (at 2 

µg/l in sample SW-11 and at 1.2 µg/l in sample SW-19), and lead was not detected above the 

MDL of 0.4 µg/l in 13 of the 15 samples. 

 

Also, as shown in Table 2, dissolved copper was not detected above the MRL of 20 µg/l in any of 

the fifteen samples.  Dissolved copper was detected above the MDL in two of fifteen samples at 

estimated concentrations of 5 µg/l and 7 µg/l.  Dissolved copper was not detected above the MDL 

of 2 µg/l in thirteen of the fifteen samples. 

 

No concentrations of lead or copper in the fifteen surface water samples are greater than the 

respective AWQC (2.3 µg/l for lead and 7.6 µg/l for copper).  The surface water sample that has 

an estimated lead concentration of 2 µg/l is located outside the Mashapaug Cove, far removed 

from the former slag pile and the waste fill material in the area of the former slag pile.  With the 

highest dissolved lead concentration in surface water being far removed from the potential former 

source area under consideration (and not in close proximity to the potential source), it appears 

that the dissolved lead at that sample location is not related to the former slag pile.  The surface 

water samples were all collected near the surface water/sediment interface (within one foot of the 

sediment/surface water interface) in order to assess potential groundwater impacts on surface 

water quality.  Therefore, the fifteen surface water samples document that surface water 

quality was not adversely impacted (based on comparison to AWQC) by lead or copper via 

a potential leaching mechanism associated with the former slag pile and the waste fill 

material in the area of the former slag pile.  These data were collected prior to the removal 

of 1300 cubic yards of slag material.  With the removal of the slag pile, potential for 

leaching to groundwater and surface water would be substantially reduced.  This further 

supports the conclusion stated above. 
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Sediment Data 

If groundwater beneath the slag pile and associated residual materials were impacted by leaching 

of lead and/or copper, the groundwater would presumably flow beneath the cove sediment and 

then flow upward through the sediments into the surface water.  Under this scenario, it might be 

expected that as the groundwater flows through the sediment it might impact (deposit metals) the 

deeper organic sediments initially and also the surficial sediments as the groundwater flowed into 

the surface water column. 

 

The sediment data for lead and copper do not show a vertical distribution that would be consistent 

with that type of flow mechanism and sediment impact.  Rather, the data for lead and copper 

strongly suggest that sediments have been impacted by deposition of metals in surficial sediments 

rather than in the deeper organic sediments (approximately 2-3 feet below the sediment surface).  

Table 3 summarizes the lead and copper data for surficial and deeper sediment samples from 

Mashapaug Cove.  The mean surficial sediment lead concentration is 389 mg/kg while the mean 

“subsurface” sediment lead concentration is 23 mg/kg.  The mean surficial sediment copper 

concentration is 1004 mg/kg while the mean “subsurface” sediment copper concentration is 49 

mg/kg.  This information indicates that sediments have been impacted by lead and copper most at 

the surface and to a lesser extent at depth.  This suggests a surface deposition transport 

mechanism rather than a groundwater transport (upward gradient) mechanism with sediment 

deposition. 

 



Table 1.  Analytical Data for Lead and Copper in Groundwater Samples from Monitoring Well GZA-5

Adelaide Avenue Site
Providence, Rhode Island

Chemical Frequency of 
Detection

Range of Reporting 
Limits for Non 

Detects

Range of Detected 
Concentrations

Average 
of 

Samples

GA  
Groundwater 

Standard 

GZA-5     
GMGZAX5X

XX01XX    
9/21/1994

GZA-5     
GZA-5     

12/9/1998

GZA-5     
GZA-5     

6/6/2006

Inorganics (mg/L)
Copper 0 / 2 0.02 : 0.02 0.01 < 0.02 < 0.02
Lead 3 / 3 0.005 - 0.0139 0.009 0.015 0.008 0.005 0.0139

P:\TEXTRON\GORHAM\Database\
XTAB-GW-GZA5.xls, LeadANDcopper Page 1 of 1

Prepared by:  KJC
Checked by:  MJM
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Table 2.  Concentrations of Lead and Copper in Surface Water Samples - June 2006 - Mashapaug Cove

Adelaide Avenue Site
Providence, Rhode Island

Sample 
Location

Type Result Qualifier Result Qualifier

MDL MRL MDL MRL
SW-10 FILTERED 0606346- 01 0.4 5 ND 2 20 ND
SW-11 FILTERED 0606346- 02 0.4 5 2 J 2 20 ND
SW-12 FILTERED 0606346- 05 0.4 5 ND 2 20 ND
SW-14 FILTERED 0606346- 15 0.4 5 ND 2 20 ND
SW-16 FILTERED 0606346- 06 0.4 5 ND 2 20 ND
SW-18 FILTERED 0606346- 07 0.4 5 ND 2 20 ND
SW-19 FILTERED 0606346- 03 0.4 5 1.2 J 2 20 ND
SW-20 FILTERED 0606346- 14 0.4 5 ND 2 20 ND
SW-21 FILTERED 0606346- 08 0.4 5 ND 2 20 ND
SW-22 FILTERED 0606346- 09 0.4 5 ND 2 20 ND
SW-23 FILTERED 0606346- 10 0.4 5 ND 2 20 ND
SW-24 FILTERED 0606346- 11 0.4 5 ND 2 20 ND
SW-25 FILTERED 606372- 01 0.4 5 ND 2 20 5 J
SW-26 FILTERED 0606346- 13 0.4 5 ND 2 20 ND
SW-27 FILTERED 0606372- 03 0.4 5 ND 2 20 7 J
AWQC 2.3 7.6
MDL = Method Detection Limit
MRL = Method Reporting Limit
samples 0606346-04 and 0606346-12 were cancelled and replaced by 0606372-01 and 0606372-03.
ND = not detected (below both Method Reporting Limit and Method Detection Limit)
AWQC = Ambient Water Quality Criterion

Prepared By: MJM
Checked By: AMR

LAB ID
Lead

Reported Results (ug/l)
Copper

Reported Results (ug/l)

E:\surfwaterleadsummarydissolved (version 1).xls  NEW report



Table 3.
Lead and Copper Concentrations - 2006 Sediment Samples

Adelaide Avenue Site
Providence, Rhode Island

Copper (mgkg) Lead (mg/kg)
Surficial Subsurface Surficial Subsurface

SED10 6/22/2006 4.1 4 <6.5 <7.4
SED11 6/22/2006 423 1.7 590 <6.8
SED12 6/22/2006 12.5 5.1 20.7 <7.2
SED13 6/22/2006 5.3 5.3 <6.7 <6.9
SED14 6/22/2006 215 2.1 250 <7.8
SED15 6/22/2006 5.8 4.2 <6.6 <6.3
SED16 6/22/2006 2050 3.7 763 <7.1
SED17 6/22/2006 34.8 3.2 20.9 <6.3
SED18 6/22/2006 2590 13 961 <32.3
SED19 6/22/2006 1880 33 927 <47.4
SED20 6/22/2006 14.6 5.9 34.1 <24.4
SED21 6/22/2006 20.1 2.3 12.2 <6.8
SED22 6/22/2006 1970 46 426 <27.6
SED23 6/22/2006 8.6 4.7 <7.4 <6.6
SED24 6/22/2006 1930 200 520 76.4
SED25 6/22/2006 1890 51.8 672 <46.3
SED26 6/22/2006 180 144 219 182
SED27 6/22/2006 892 454 507 <7.2
SED28 6/21/2006 1930 48.4 659 101
SED29 6/21/2006 1260 57.9 772 <21.7
SED30 6/21/2006 1320 33.6 159 23
SED31 6/21/2006 1790 2.8 1120 <7.2
SED32 6/21/2006 2670 8.5 304 <7.1

Mean: 1004 49 389 23

Surficial samples are within the top foot of sediment
Subsurface samples collected in the at one foot intervals between 1.5 ft and 4 ft below surface

P:\TEXTRON\GORHAM\Database\
SD-Copper-Lead-byDepth.xls, Sheet1 Page 1 of 1

Prepared by:  KJC
Checked by:  MJM

2/23/2007
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REVISED LABORATORY CERTIFICATES OF ANALYSIS 
 

DISSOLVED METALS IN JUNE 2006 SURFACE WATER SAMPLES 
 

AND 
 

ADDITIONAL DOCUMENTATION OF RAW DATA 
 



ATTACHMENT B 

P:\TEXTRON\GORHAM\Slag Removal Action\RTCFeb27_2007\AttachB\ATTACHMENT Bcover.doc 

ADDITIONAL LABORATORY RAW DATA DOCUMENTATION 
 

The following pages are raw data for dissolved metals (thallium and arsenic) for June 2006 

surface water samples that were not previously submitted in hardcopy format by the laboratory. 
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