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Final Site Inspection Report 
Boliden Metech, Inc. 
Providence, Rhode Island 

INTRODUCTION 

CERCLIS No. RID981885023 
TDD No. 9104-42-AWS 
Work Assignment No. 09-lJZZ 
Work Order No. 4100-09-29-0007 

The Roy F. Weston, Inc. Alternative Remedial Contract Strategy (WESTON/ARCS) team 
was requested by the Region I U.S. Environmental Protection Agency (EPA) Waste 
Management Division to perform a Site Inspection of the Boliden Metech, Inc. site in 
Providence, Rhode Island. Tasks were conducted in accordance with the ARCS Contract, 
the Site Inspection scope of work, and technical specifications provided by the EPA under 
Work Assignment No. 09-lJZZ, which was issued to WESTON/ARCS on March 26, 1991. 
A Preliminary Assessment (PA) was prepared by the Rhode Island Department of 
Environmental Management (RI DEM) in April 1989. The PA reported that on-site metals 
shredding and storage activities resulted in the release of polychlorinated biphenyls (PCBs) 
to on-site soils. On the basis of the information provided in the PA report, the 
Boliden Metech, Inc. Site Inspection was initiated. 

Background information used in the generation nf this report was obtained through file 
searches conducted at the RI DEM, telephone interviews with town officials, conversations 
with persons knowledgeable of the Boliden Metech, Inc. site and conversations with other 
Federal, State and local agencies. Additional information was collected during the 
WESTON/ARCS on-site reconnaissance and environmental sampling on July 29, 1992. 

This package follows the guidelines developed under the Comprehensive Environmental 
Response, Compensation and Liability Act of 1980 (CERCIA), as amended, commonly 
referred to as Superfund. However, these documents do not necessarily fulfill the 
requirements of other EPA regulations such as those under the Resource Conservation and 
Recovery Act (RCRA) or other Federal, State, or- local regulations. Site Inspections are 
intended to provide a preliminary screening of sites to facilitate EP A's assignment of site 
priorities. They are limited efforts and are not intended to supersede more detailed . . . \ 

mvest1gat1ons. . 

SITE DESCRIPTION AND REGULATORY HISTORY 

The Boliden Metech, Inc. (Boliden) site is located at 434 Allens Avenue in Providence, 
Providence County, Rhode Island at latitude 41° 21' 36" and longitude 72° 07' 04" 
(Figure 1) [1]. The Boliden site consists of one parcel of land and an area beyond the mean 
low water line of the Providence River. According to the Providence Tax Assessor's map, 
the site corresponds to plat 47, lot 601 and shows land area of approximately 5.3 acres and 
water area of approximately 6.4 acres [5, 18]. The Boliden site and surrounding waterfront 
properties along Allens Avenue are zoned for maritime industrial use. Properties on the 
land side of Allens Avenue are zoned for heavy industrial use [4]. 
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The site is bounded by the Providence River to the east, a tidal inlet to the south, 
Allens Avenue to the west, and property owned by Gulf/Cumberland Farms Company to 
the north [6]. Site topography is relatively flat but slopes along the intertidal area to the 
east and south where overland flow from the site is believed to drain to the 
Providence River [6]. The nearest residential properties are located approximately 
one-quarter mile west of the site beyond Route 95 [1]. · 

During the WESTON/ ARCS sampling trip, there were two buildings located on the Boliden 
property: a garage located in the southwest comer of the site adjacent to the main gate; 
and a segregating building located on the north side of the site (Figure 2) [6]. Other 
features on-site include a truck scale located east of the garage, paved areas located 
adjacent to the garage and south of the segregating building, and a shredder platform and 
substation (the shredder appeared to have been removed) located adjacent to the 
segregating building. The remainder of the site appeared to be unpaved with natural 
vegetation along the south side of the property. WESTON/ ARCS also observed a chain 
link fence around the entire facility which serves to restrict vehicular and pedestrian traffic 
(Figure 2). · 

The Boliden site was formerly used as a metals processing and transfer facility. Prior site 
activities consisted mainly of shredding scrap computer parts, including circuit boards and 
capacitors; radios; and selected electronic components. Shredded material was subsequently 
shipped overseas to an affiliate Boliden facility for precious metals reclamation [2]. The 
Boliden site was used as a metals processing and transfer facility from 1980, when the 
hammer mill and rotary shear were installed, to 1989, when the facility discontinued 
shredding operations [3]. Shredded material piles are still present on-site, but the facility 
is inactive. According to the most recent file information, approximately 10.4 million 
pounds of shredded and non-shredded material were stockpiled on-site as of November 1990 
[3]. This amount is believed to be the current total as no material has been reportedly 
taken off-site since then. Land use prior to 1980 could not be determined from available 
file information. 

State and Federal agencyinvolvement with Boliden began on April 25, 1986 when RI DEM 
conducted an inspection of the property to evaluate potential PCB contamination in piles 
of shredded materials [7]. During the inspection, RI DEM personnel collected a sample 
from a pile measuring approximately 10,000 cubic yards which extended into the 
Providence River [7, 53]. RI DEM returned in September 1986 to collect seven additional 
samples from shredded stockpiles on-site [8]. Source samples collected by RI DEM 
revealed elevated levels of PCBs in shredded material stockpiled on-site [7, 8]. In 
October 1986, RI DEM issued an immediate compliance order directing Boliden to berm 
or dike the property to prevent PCB migration to the Providence River, cover the 
contaminated scrap piles with an impervious material to prevent PCBs leaching to soil and 
groundwater, and submit a sampling plan to characterize the extent of PCB contamination 
at the site [9]. In December 1986, Boliden entered into a consent agreement with RI DEM 
to execute the provisions listed in the compliance order apd submitted a sampling plan 
which was subsequently accepted by RI DEM [10, 11]. 

BUR\41000929\BOLIDEN.FNL 3 2/19/93 



I 

t \ * 
~ I 

~ \ f 
~ I 

\ f 
I 

\· 
I 

\ 
I 

\ 

OUTFALL 

KALLAHER OIL COMPANY 

NOT TO SCALE 

ADAPTED FROM PROVIDENCE TAX ASSESSOR'S MAP 

FENCE AND GATE 

DOl'l'NHIU. SLOPE 

SHREDDED MATERIAL PILE 

SITE SKETCH 

BOLIDEN METECH, INC. 
PROVIDENCE, RHODE ISLAND 

BUR\41000929\BOLIDEN .FNL 4 

+ 
MONITORING WEU. 

0 

COLLECTE:D 

1/4 MILE NORTH 

I SD-O1 

r 
I 

\ _,._,, 

1 

PROVIDENCE R[VER 

f WOODED AREA 

• SEDILlENT SAMPLE LOCATION 

- - - PROPEf'TY BOUNDARY 

FIGURE 2 

2/19/93 



In November 1986, RI DEM notified EPA of activities at Boliden and requested EPA to 
determine jurisdiction over site operations [13]. Representatives of EPA and RI DEM 
performed an inspection of the Boliden site on December 18, 1986 under the Toxic 
Substances Control Act (TSCA) and collected three samples from on-site soils and shredded 
material (14]. The inspectors noted 14 piles of shredded material, which were segregated 
according to the origin or manufacturer of the material, stockpiled on-site atthe time of the 
inspection. Also, a tarp covered one pile in accordance with Boliden's consent agreement 
with RI DEM. 

In January 1987, Boliden contracted Thomas H. Cahill and Associates (Cahill) to conduct 
site activities in accordance with the sampling plan approved by RI DEM. The purpose of 
the investigation was to determine if PCB contamination contained in the stockpiles of 
shredded material was leaching into soils and groundwater. Cahill excavated one test pit 
under a pile of shredded material and collected groundwater samples from the water table 
within the test pit and soil samples above and below an identified clay layer in the test 
pit [12]. Cahill performed analysis of filtered and unfiltered aqueous samples and 
segregated soil samples by grain size. The report stated that PCBs were contained in the 
smallest soil particles and were not soluble in groundwater. Cahill concluded that no 
migration of PCBs had occurred at the Boliden site as a result of past shredding and storage 
operations [12]. 

In March 1987, EPA issued a notice of noncompliance to Boliden citing violations of PCB 
regulations under Title 40 of the Code of Federal Regulations, Part 761. Boliden was 
charged with disposing PCBs in on-site soils; improper storage, containment, and labeling; 
and unlawful distribution in commerce [15]. Boliden responded to these allegations 
asserting that the presence . of PCBs at the site has not been adequately demonstrated 
through the analysis of three samples collected in December 1986 by EPA using gas 
chromatography/ electron capture detection ( GC/ECD ). Boliden claimed the analytical 
method was inadequate and therefore denied that the company violated regulations cited 
by EPA [16]. 

In January 1988, EPA obtained a magistrate warrant under TSCA to conduct an inspection 
of the Boliden facility to determine if site activities were in compliance with TSCA and to 
determine if PCBs have been released into the environment as a result of site 
operations [17]. During the inspection, several samples were collected including soils 
samples, capacitor samples, and wipe samples. 

On March 10 and 11, 1988, EPA obtained a magistrate warrant under TSCA and CERCIA 
to collect 134 samples for PCBs and 13 samples for total metals at the Boliden facility 
(19, 20]. Samples were collected of shredded material piles, on-site soil, dust, and 
capacitors. At the time, there were 18 piles of shredded material totaling approximately 5.5 
million pounds [24 J. There were also 10 piles of unshredded material present during the 
site visit. Based on the analytical data reported from these samples and visual observations 
made by EPA inspectors, EPA maintained Boliden was in violation of TSCA under 

. Section 40 of the Code of Federal Regulations (CFR), Part 761, Subparts C and D which 
regulate improper storage, labeling, and disposal of PCB containing materials [19, 20, 21]. 
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In November 1988, Boliden contracted Cahill to satisfy EPA demands to complete an extent 
of contamination study to characterize PCB migration at the site. Cahill was retained to 
conduct a site investigation to determine the concentration, chemical form, and the potential 
migration of PCBs contained in shredded and unshredded stockpiles on-site [2]. The 
sampling program focused primarily on soil and subsurface samples only, not on actual 
source samples. Cahill collected 143 fractional samples from seven test pits which were 
excavated to an average depth of 7 feet. At each test pit, samples were collected of the 
surface material; defined by Cahill as the upper 6 to 14 inches; and at the upper, middle, 
and lower intervals of the test pit wall. In addition, three surface material samples were 
collected in other areas on-site. 

Cahill separated each sample into four particle sizes using sieves which segregated sample 
particles into 4.750 millimeters (mm), 2.000 mm, 0.500 mm, and 0.053 mm sizes. The largest 
particle fraction samples were analyzed using EPA Methods 625 and 8080 with both a 
hexane/acetone extraction and deionized water extraction to simulate the leaching of PCBs 
by rainwater. Analysis of the four particle fractions indicated the smallest particles generally 
contained higher concentrations of PCBs. The results of the study showed that using the 
hexane/acetone extraction, only the surface layer had measurable concentrations of total 
PCBs. The highest level was recorded adjacent to the metal separation building and the 
lowest" concentration was recorded in the western portion of the site. The study concluded 
that PCBs in the upper layer were not mobile jn this horizon and did not appear to be 
mixing with subsurface soils. These findings were supported by Cahill's water extraction 
results which indicated that PCBs present in the shredded material piles were not leaching 
intp the subsurface or groundwater under normal rainfall and drainage conditions. 

On April 4, 1989, EPA filed a civil complaint against Boliden under TSCA maintaining that 
the property was contaminated with PCBs as a result of past operations at the site (22]. The 
complaint demanded that Boliden take immediate interim protective measures to reduce 
health and environmental risks resulting from PCB contamination, undertake an extent of 
contamination study to characterize PCB contamination on-site, dispose of PCB 
contaminated material in. accordance with TSCA, and pay civil penalties for past violations 
of TSCA and the Rivers and Harbors Act [22]. In April 1990, EPA reviewed the 1988 
Cahill report and concluded that the data on which the conclusions were based was deficient 
in several areas, mostly relating to sample detection limits [2]. 

On April 28, 1989, RI DEM completed a PA of the site under CERCLA [23]. RI DEM 
noted 13 piles of shredded material and three piles of unshredded material stored on-site. 
RI DEM did not enter the property, but indicated the site was operational and that a fence 
and soil berm surrounded the site. The PA consisted of a review of previous work 
conducted at the site and a perimeter survey. The PA recommended a medium priority Site 
Inspection. 

On November 5, 1990, Boliden entered into a consent decree which settled claims filed in 
EP A's civil suit of April 1990 [25]. Under the terms of the decree, Boliden agreed to 
conduct additional site characterization, cleanup, and disposal activities, and to discontinue 
shredding operations at the site. Past analytical methods used by EPA involved GC/ECD 
for the determination of PCB oil spills in soils. Boliden contended that this method was 
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inappropriate in qualifying and quantifying PCB analytes in the complex matrices found 
on-site. As a result, Boliden developed an analytical method for the determination of PCBs 
in non-homogeneous solids, such as shredded and non-shredded circuit boards and 
capacitors, radios, and other electronic components [3). Boliden is currently working with 
EPA to fulfill the requirements of the consent decree. To date, Boliden has completed the 
characterization of the shredded material piles using the analytical method developed by 
Boliden. Additional work is planned for the disposal of the shredded material piles and 
surface cover as defined during the site characterization phase. 

WESTON/ ARCS conducted a site reconnaissance and sediment sampling on July 29, 1992 
of ·the Boliden site. Field work was limited to off-site areas as site access was not granted 
by the property owner. During the perimeter survey, WESTON/ARCS observed 
approximately five separate shredded material piles which were covered with tarp and 
secured by rope and tires. Seven sediment samples were collected at six locations, including 
reference and duplicate samples. WESTON/ARCS did not observe sediment staining or 
detect elevated concentrations of organic compounds at any of the sampling locations. 

· According to file information, EPA RCRA has not been involved in site characterization 
or remediation at the Boliden facility. The RCRA program is currently evaluating the 
applicability of RCRA regulations to this facility. According to a site employee, Boliden 
made one shipment of shredded material in 1986 to an affiliate facility in Sweden. This was 
reportedly the only shipment made since they purshased the property in 1983 [14]. Boliden 
was not listed in the RCRA Generators by Town report as of October 28, 1991 and no 
information was located suggesting Boliden used or generated hazardous substances other 
than those previously discussed. 

Table 1 lists sites reported on the Comprehensive Environmental Response, Compensation 
and Liability Information System (CERCLIS) which were located within one mile of the 
Boliden site as of October 13, 1992 [35]. In addition, approximately 697 RCRA notifiers 
in the City of Providence and approximately 222 RCRA sites in the City of East Providence 
are located within a one-mile radius of the Boliden site according to the U.S. EPA RCRA 
Generators in Region I Active and Inactive by Town report as of October 28, 1991 [36]. 

Site Name 

Bosco Trucking 

E.W. Audet & Sons, Inc. 

Fields Point Disposal Area 

Northland Environmental, Inc. 

Texaco USA, Inc. 

BUR\41000929\BOLIDEN .FNL 

Table 1 

CERCLA Facilities Within One Mile of 
Boliden Metech, Inc. 

Facility I.D. Address 

RID075705327 Rugby and Pavilion Streets 

RID981885031 169 Bay Street 

RID981064058 New York Avenue 

RID040098352 275 and 252 Allens Avenue 

RID059741520 520 Allens Avenue 

7 

Distance/Direction 

1 mile southwest 

1/ 4 mile north/northwest 

3/4 mile southeast 

1/4 mi]e north/northwest 

1/4 mile south/southeast 
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OPERATIONAL HISTORY AND WASTE CHARACTERISTICS 

The Boliden site operated as a resource recovery facility from 1983 to 1989. Boliden was 
engaged in the reclamation of precious metals and minerals from scrap materials which were 
received in bulk form, shredded, sampled, categorized, and accumulated for shipment to 
smelters overseas for pyrometallurgical refining [16]. The primary metals of interest to Boliden 
were gold, platinum, _silver, and copper. Boliden purchased the site from Refine Met 
International (Refine Met) in 1983. Refine Met reportedly used the property for the same 
purpose since 1979, including extensive recycling of white goods and scrap metal [23]. No file 
information was available which described on-site activities while Refine Met occupied the 
property. However, both Boliden and Refine Met had similar operations in that they may have 
led to the accumulation of inorganics and petroleum products in on-site soils. From 1972 to 
1979, the property was owned by Texaco, Inc. Prior to 1972, the site was owned by various 
parties including U.S. Lumber Company and Putnam Lumber Company [23]. Information 
regarding operational history prior to 1979, including when the site was originally developed, 
was unavailable from existing file records. 

From 1979 to 1989, on-site operations involved the receipt of scrap computers, radios, copy 
machines, and other similar items for metals reclamation, some of which contain capacitors [51]. 
Capacitors manufactured prior to the 1970s frequently contained dielectric fluid composed of 
PCBs. After shredding, scrap equipment containin6 PCBs was reduced in size to a few inches 
in length. In this process, dielectric fluid, contained in the capacitors, was reportedly released 
to the shredded material. The shredded material was then sorted in piles according to the 
manufacturer or type of material. The piles were stored directly on soil with no lining material 
or cover. After years of operation, a surface layer developed over the entire site which was 
composed of finely shredded material. In November 1988, this layer was reported at depths 
from 6 to 14 inches below surface and was estimated at 4,800 cubic yards [2]. Past source 
sampling conducted by EPA and RI DEM documented the presence of PCBs in shredded 
material piles over regulatory limits. Consequently, the shredded material piles and the surface 
layer of the site are considered potential sources of PCB contamination. In March 1988, EPA 
collected 13 source samples for total metals at the Boliden site. Results of these analyses 
reveale4 elevated concentrations of cadmium, lead, mercury, selenium, and silver in total metals 
concentrations. Based on these analyses, the shredded material piles and surface cover material 
are also considered potential sources of metals contamination. Since site access was not granted, 
a detailed summary of other on-site potential source areas (if present) could not be identified. 

Table 2 presents structures or areas on the Boliden site that are potential sources of 
contamination, the containment factors associated with each source, and the relative location of 
each source. 
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Potential 
Source Area 

Shredded Material 

Surface Cover 

Table 2 

Source Evaluation for 
Boliden Metecb, Inc. 

Containment 
Factors 

Spatial 
Location 

Tarp cover with soil berm Multiple stockpiles on-site 

None Top 6 to 14 inches of surface cover material 

Table 3 summarizes the types of potentially hazardous substances which have been disposed, 
used or stored on the Boliden property. 

Substances 

PCBs and metals 

PCBs and metals 

Table 3 

Hazardous Waste Quantity for 
Boliden Metech, Inc. 

Years of Years of 
Quantity Storage Disposal 

10.4 million 1979 to 1989 1979 to 1989 
pounds· 

4,800 cubic 1979 to 1989 1979 to 1989 
yards 

WASTE/SOURCE SAMPLING 

Source Area 

Stockpiled material 

Surface cover 

From 1986 to 1988, extensive sampling activities have been conducted at the Boliden site 
· by RI DEM, EPA, and Boliden representatives. Samples have included shredded material, 
ground cover, soil, and groundwater matrices with analyses limited generally to PCBs. 
Additional analyses have included hazardous substance list metals, dioxin, and dibenzofuran. 
Table 4 provides a partial summary of maximum concentrations detected during prior 
sampling activities. Complete analytical results of these data and prior sampling locations, 
if available, are presented in Attachments A through G. These data indicate the presence 
of elevated levels of PCBs and total metals in source samples with lower levels detected in 
subsurface soils. Sampling conducted by EPA and RI DEM focused primarily on source 
identification to demonstrate the presence of PCBs in shredded material piles. 
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Table 4 

Summary of Analytical Results for 
Boliden Metech, Inc. 

Samples Collected by RI DEM, EPA, and Boliden 

Sampling Sample Type Maximum Compound or Sampling 
Date Concentration Element Detected Location 

04/25/86 Source pile 48 ppm Aroclor 1254 Adjacent 
153 ppm Aroclor 1242 to river 

0.013 ppm EP TOX Selenium 

09/18/86 Source piles 1,400 ppm Aroclor 1242 Various 
370 ppm Aroclor 1254 locations 

12/18/86 Source piles 350 ppm Aroclor 1242/1254 Various 
locations 

01/16/87 Surf ace water 240 ppb Aroclor 1242 Test Pit 
80ppb Aroclor 1254 No.1 

01/29/88 Source piles, 780 ppm Aroclor 1242 Various 
soil, wipe 560 ppm Aroc!or 1254 locations 

03/10/88 Soil 460 ppm Aroclor 1242 Various 
690 ppm Aroclor 1254 locations 

35 ppm Arsenic 
1,060 ppm Barium 

684 ppm Cadmium 
9,150 ppm Calcium 

283 ppm Chromium 
94,700ppm Copper 

4,890 ppm Lead 
281 ppm Mercury 
141 ppm Selenium 
592ppm Silver 
0.93 TE Dioxin/Dibenz.ofuran 

11/22/88 Source (6 to 12 567 ppm Total PCBs Test Pits 
inches) 7.65 ppm Total PCBs 2 to 11 
Soil (upper 3rd) ND Total PCBs 
Soil (middle 3rd) 1.54 ppm Total PCBs 
Soil (lower 3rd) 

EP TOX = Extraction Procedure Toxicity. 
TE = Toxicity Equivalents. 
ppm = Parts per million. 
ppb = Parts per billion. 
ND = Not detected. 

{2, 7, 8, 12, 14, 17, 21) 
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Sampling 
Organization 

RI DEM 

RI DEM 

EPA TSCA 

Boliden 

EPA TSCA 

EPA TSCA 

Boliden 
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Sampling conducted by Cahill has demonstrated that PCBs detected in subsurface soils have 
considerably lower concentrations than source samples, suggesting that PCBs on-site have low 
mobility and are insoluble under normal conditions. However, these results also identify data 
gaps with respect to site characterization and extent of contamination analysis for metals. Most 
metals detected on-site exceed naturally occurring concentrations, particularly cadmium, 
mercury, selenium, and silver, which have been detected on-site at 600 to 11,000 times 
concentrations which occur naturally in soils (fable 4). 

GROUNDWATER PATHWAY 

Overburden in the area of the Boliden property is mapped as artificial fill [49]. In 1988, Cahill 
excavated 10 test pits to evaluate PCB migration in subsurface soils. This work indicated that 
the upper 6 to 14 inches of ground cover at the site is composed of finely shredded material [2]. 
The subsurface below 14 inches reportedly contains other imported materials, such as 
construction debris, cinder-like deposits, bricks, and remnants of waterfront piers and bulkheads 
which were likely deposited over the past century. The test pits show that the subsurface to a 
depth of seven feet also consists of imported soil and fill material deposited through filling and 
dumping during the past century. Sand and gravel were predominant in test pits. A clay layer 
was encountered in one test pit, but was not observed in the other 10 test pits. None of the 
layers encountered were considered natural soil, nor were sedimentary deposits or stratification 
encountered in the subsurface horizon. The test pits revealed that groundwater beneath the site 
is tidally influenced as water levels in open test pits fluctuated with the tides. 

Bedrock beneath the property is mapped as Rhode Island Formation, a member of the 
sedimentary rocks of Narragansett Basin. Bedrock of this formation are a greenish to dark-gray 
and black graywacke conglomerate with sandstone, shale, and meta-anthracite [50]. During the 
1987 and 1990 subsurface investigations, bedrock was not encountered in test pits on-site at 
depths up to eight feet below ground surface. No other information was available to document 
depth to bedrock. According to data obtained during the 1987 site investigation, depth to 
groundwater on the property ranges from 4 to 8 feet below surface [12]. The Boliden site 
receives an average of 45.3 inches of precipitation per year [42]. 

No public or private groundwater wells are located within 4 miles of the Boliden site (27, 28, 
. 29, 30, 31, 32, 33, 34]. The closest public water supply source to the site is the 
Newman Avenue well field located in the Town of Seekonk, Massachusetts approximately 
5 miles northeast of the site. The Scituate Reservoir, which is located approximately 10 miles 
east 9f the site, supplies the greater Providence area with municipal water. The nearest private 
drinking water wells are located in the City of Cranston approximately 5 miles west of the site 
[28, 29, 30, 31]. 

According to file information, one monitoring well has been installed on-site. However, no file 
information was available regarding the well's construction or previous sampling events. 
Boliden has proposed the installation of eight additional monitoring wells under the consent 
decree with EPA. No additional information was available regarding the groundwater 
monitoring program at the site. 

BUR\41 OOO'n9\BOLIDEN .FNL 11 2/19/93 



SURFACE WATER PATHWAY 

The site is bounded by the Providence River to the east and a tidal inlet to the south. In 
November 1988, Cahill reported that no overland pathway, such as ditches, swales, or channels, 
exists from the site to the adjacent Providence River [2]. Cahill asserted that surface water at 
the site percolates to subsurface soils and groundwater. A test pit excavated by Cahill in 1987 
indicated a direct interaction of shallow groundwater with tidal cycles indicating the presence 
of a groundwater to surface water pathway and high soil permeability. Based on site conditions, 
Cahill reported that PCB migration to the Providence River or tidal inlet is dependent on 
leaching from the shredded piles to groundwater. Results of groundwater samples collected from 
the test pit showed PCB concentrations up to 23 parts per billion (ppb) in unfiltered samples and 
less than the 1 ppb detection limit in filtered samples. Cahill concluded that PCBs on-site are 
insoluble in water and, therefore, could not migrate to the Providence River [2]. 
WESTON/ ARCS could not confirm prior Cahill reports regarding overland flow from the site 
to the Providence River or tidal inlet. During the WESTON/ ARCS sampling trip, a soil berm, 
which was constructed in 1987, extended the length of the site along the Providence River. No 
signs of overland flow from the site were observed by WESTON/ ARCS while sampling in this 
area. However, an eroded channel leading from the site was observed along the tidal inlet. The 
channel was observed originating at the top of the bank directly under the chain link fence 
surrounding the site. It appeared that a berm was not present in this area and that this 
represented the probable point of entry (PPE) of O'{erland flow from the site to surface water. 
According to RI DEM file information, no catch basins are located on-site. 

Overland flow and groundwater to surface water entering the Providence River flows 
approximately 6 miles south to Narragansett Bay, then continues 9 miles south to Hope Island 
where the 15-mile surface water pathway is completed [38, 39, 40, 41]. The Providence River 
and Narragansett Bay are primarily utilized for commercial and recreational boating and 
recreational fishing. The Rhode Island Division of Water Resources has designated surface 
water uses downstream to Warwick and Popasquash points as suitable for swimming and 
conditional shellfishing and south of Warwick and Popasquash points as clean water suitable for 
swimming and shellfishing [37]. Commercial and recreational fishing and lobstering are not 
restricted along the 15-mile surface water pathway. However, no commercial fishing, 
shellfishing, or lobstering is believed to occur within 15 downstream miles of Boliden [37]. No 
drinking water intakes or United States Geological Survey stream gauging stations are located 
along the 15-mile surface water pathway [43, 47]. The Boliden site is in the 100-year 
floodplain [ 46]. 

The State of Rhode Island Department of Environmental Planning and Development indicated 
that no State-listed rare or ecologically significant natural communities under their jurisdiction 
are known to occur in the vicinity of the Boliden site, including tidally influenced areas upstream 
and 15 miles downstream of the site [44]. The U.S. Department of Interior, Fish and Wildlife 
Service indicated that no Federally-listed or proposed threatened or endangered species under 
their jurisdiction are known to occur within a one-mile radius of the site, tidally influenced areas 
upstream of the site, or along the 15-mile downstream pathway with the exception of occasional 
transient endangered bald eagles and peregrine falcons [45J. Numerous coastal wetlands and 
special aquatic sites are located along the 15-mile surface water pathway [38, 39, 40, 41]. 
These occur primarily along the shorelines, coves, and islands of the Providence River and 
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Narragansett Bay. The nearest coastal wetland to the PPE is approximately 2 miles downstream 
along the east shore of Providence River. This wetland has a frontage of approximately 
1,200 feet. Other nearby coastal wetlands occur at Gaspee Point and Drown Cove 
approximately 4 miles downstream of the PPE. Approximately 1. 7 miles of coastal wetland 
frontage occur along the Providence River and approximately 7.8 miles of coastal wetland 
frontage occur along the Narragansett Bay [38, 39]. 

On July 29, 1992, the ·WESTON/ ARCS team conducted sampling at the Boliden site. Six 
sediment samples were collected at five locations beyond mean low tide water, including 
reference and duplicate samples (Table 5). WESTON/ARCS also collected an equipment rinsate 
sample using High Purity Liquid Chromatography water and deionized water after collecting 
sediment samples from location SD-01. A trip blank sample was not prepared as target analyses 
did not include volatile organic compounds. The samples were collected in accordance with the 
protocols outlined in the WESTON/ ARCS Task Work Plan for On-site Reconnaissance and Soil 
Sampling [26]. Sediment samples collected by WESTON/ ARCS were submitted for 
PCB/pesticides and total metals through the EPA Contract Laboratory Program (CLP). A 
change in the WESTON/ ARCS Task Work Plan regarding sampling locations occurred due to 
access problems encountered by WESTON/ ARCS. The revised sampling locations are presented 
in Table 5 and shown on Figure 2. WESTON/ ARCS collected six sediment samples from the 
Providence River (Table 5). 

Table 6 is a summary of compounds and elements detected through CLP analyses of 
WESTON/ ARCS samples. For each sample location, a compound or element is listed if it was 
detected at three times or greater than the reference sample concentration. Compounds or 
elements which occurred at a concentration three times or greater than the reference 
concentration (sample location SD-06) are designated by their approximate relative concentration 
above the reference value. If the element or compound was not detected in the reference 
sample, that sample's quantitation limit (for organic analyses) or detection limit (for inorganic 
analyses) is used as the reference value. These compounds or elements are listed only if they 
occurred at a value equal to or greater than that location's sample quantitation limit or sample 
detection limit. Compounds whose detected concentrations were less than three times the sample 
quantitation limit or sample detection limit are listed simply as "Detected." 

Complete analytical results of the WESTON/ ARCS sampling activities including quantitation and 
detection limits are presented in Attachment H. Sample results qualified with a "J" on the 
analytical tables are considered approximate because of limitations identified during the CLP data 
validation. 

No PCBs or pesticides were detected in sediment samples collected by WESTON/ ARCS on 
July 29, 1992. The absence of PCBs in sediment samples at depths of 10 to 15 inches supports 
earlier Cahill reports which asserted that PCBs on-site are insoluble and not readily mobile. 
However, these data are inconclusive in eliminating off-site migration entirely as they represent 
a limited sedimentary horizon and do not account for potential contamination at other depths. 
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Table 5 

Sample Summary: Boliden Metech, Inc. 
Samples Collected by WESTON/ARCS on July 29, 1992 

Sample Traffic 
Location No. Report No. Time Remarks Sample Depth Sample Source 

I MATRIX: Sedlment I 
SD-01 AAQ86 1545 Grab 12 to 15 inches Providence River; 10 feet south 

MAW847 of northeast corner of property 

SD-02 AAQ87 1530 Grab 12 to 15 inches Providence River; 70 feet south 
MAW848 of northeast corner of property 

(MS/MSD for quality control) 

SD-03 AAQ88 1510 Grab 12 to 15 inches Providence River; 150 feet south 
MAW849 of northeast corner of property 

SD-04 AAQ89 1510 Grab 12 to 15 inches Duplicate of SD-03 for quality 
MAW850 control 

SD-05 AAQ90 1450 Grab 12 to 15 inches Tidal inlet along south side of 
MAW851 

·~ 

property; observed drainage 
pathway from site 

SD-06 AAQ91 1430 Grab 12 to 15 inches Providence River; upstream 
MAW852 sediment adjacent to Jet-Line 

Services, Inc. approximately 
one-half mile north of site 

I MATRIX: Aqueous I 
RB-07 AAQ92 1600 Grab Not Applicable Sampling equipment rinsate 

MAW853 blank for quality control 

MS/MSD = Matrix Spike/Matrix Spike Duplicate. 
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Table 6 

Summary of Analytical Results for Sediment Samples at 
Boliden Metech, Inc. 

Sample 
Location No. Com pound/Element 

SD-02 (MA W848) Calcium 

SD-03 (MA W849) Copper 

SD-05 (MA W851) Barium 

Cadmium 

Lead 

Selenium 

REF = Reference Concentration. 
SDL = Sample Detection Limit. 

Concentration 

43,500 J ppm 

1,070 J ppm 

640 J ppm 

73 ppm 

5,700 ppm 

4.2 J p.pm 

Reference 
Concentration 

2,270 J ppm 

235 J ppm 

95.4 J ppm 

0.48 SDL ppm 

357 ppm 

1.1 J ppm 

J = Quantitation is approximate due to limitations identified during the quality control review. 
ppm = Parts per million. 

Comments 

19 x REF 

4xREF 

6xREF 

15 x SDL 

15 xREF 

3xREF 

Six elements were detected in sediment samples which revealed concentrations more than three 
times the reference value. The presence of inorganic elements with concentrations exceeding 
the reference value was limited to sample locations SD-02, SD-03, and SD-05 which revealed 
barium, cadmium, calcium, copper, lead, and selenium. Sediments revealed concentrations of 
barium up to six times the reference value, cadmium up to 15 times the sample detection limit, 
calcium up to 19 times the reference value, copper up to four times the reference value, lead up 
to 15 times the reference, and selenium up to three times the reference value. The highest 
concentration of inorganic elements occurring above the reference value was reported at sample 
location SD-05, collected in the tidal inlet which bounds the property to the south. The detection 
of these elements supports a release of site contaminants via overland flow to the tidal inlet and 
the Providence River. A stormwater outfall located along Allens Avenue may also contribute 
to the elevated concentrations in the tidal inlet. The Narragansett Bay Commission indicated that 
this is a combined sewer outfall connected to catch basins along Allens Avenue and occasionally 
receives raw sewage during heavy rain events. Other potential sources, including 
Broomfield and Sons, a scrap metal company, are located along Allens A venue which may 
contaminate stormwater run-off. According to available file information, no other surface water 
or sediment samples have been collected from Providence River in connection with the Boliden 
site. 

SOIL EXPOSURE PATHWAY 

The nearest residence is approximately 1,100 feet west of the Boliden property beyond Route 95 
(Figure 1) [38]. There are no residences, schools or day-care facilities within 200 feet of a 
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potential source area. There are no on-site workers or on-site terrestrial sensitive environments. 
An estimated 14,090 people are within one mile of the property (48]. 

AIR PATHWAY 

The nearest individual to the site is located 50 feet west of the property along Allens A venue at 
Lehigh Metals Corporation (Figure 2) [2]. Table 7 summarizes the population within 4 miles 
of the site. There are an estimated 186,894 people within a 4-mile radius of the Boliden site 
[48, 52]. In addition, there are no State or Federally-listed or proposed threatened or 
endangered species within 4 miles of the Boliden site with the exception of occasional transient 
endangered bald eagles and peregrine falcons [45]. Sensitive environments within 4 miles of the 
site consist of approximately 50 acr~s of coastal and fresh water wetlands, a majority of which 
occur 3 to 4 miles east of the site. No wetlands are located within a one-mile radius of the site. 

I TOTAL 

[48] 

Table 7 

Estimated Population Within Four Miles of 
Boliden Metech, Inc. 

Radial Distance From Boliden Metech, Inc. (~iles) 

On-site 

0.00 < 0.25 

0.25 < 0.50 

0.50 < 1.00 

1.00 < 2.00 

2.00 < 3.00 

3.00 < 4.00 

I 

SUMMARY AND CONCLUSIONS 

Estimated Population 

0 

250 

804 

13,036 

42,974 

62,757 

67,073 

186,894 I 

The Boliden Metech, Inc. (Boliden) site is located at 434 Allens Avenue in Providence, 
Providence County, Rhode Island at latitude 41° 21' 36" and longitude 72° 07' 04". The 
Boliden site consists of one parcel of land with an area beyond the mean low water line. 
According to the Providence Tax Assessor's map, the site corresponds to plat 47, lot 601 and 
shows land area of approximately 5.3 acres and water area of approximately 6.4 acres. The 
Boliden site operated as a resource recovery facility engaged in the reclamation of precious 
metals and minerals from 1983 to 1989 and is currently inactive. Scrap materials were 
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received in bulk form, shredded, sampled, categorized, and accumulated for shipment to 
smelters overseas for pyrometallurgical refining. The primary metals of interest to Boliden 
were gold, platinum, silver, and copper. Prior site activities consisted mainly of shredding 
scrap computer parts, including circuit boards and capacitors; radios; and selected electronic 
components. Capacitors manufactured prior to the 1970s frequently contained dielectric 
fluid composed of polychlorinated biphenyls (PCBs). Boliden purchased the site from 
Refine Met International (Refine Met) in 1983. Refine Met reportedly used the property 
for the same purpose since 1979, including extensive recycling of white goods and scrap 
metal [23]. No file information was available which described on-site activities while 
Refine Met occupied the property. However, both Boliden and Refine Met had similar 
operations in that they may have lead to the accumulation of inorganics and petroleum 
products in on-site soils. From 1972 to 1979, the property was owned by Texaco, Inc. · Prior 
to 1972, the site was owned by various parties including U.S. Lumber Company and 
Putnam Lumber Company. 

State and Federal agency involvement with Boliden began on April 25, 1986 when the 
Rhode Island Department of Environmental Management (RI DEM) conducted an 
inspection of the property which revealed elevated levels of PCBs in stockpiles shredded 
material. In October 1986, RI DEM issued an immediate compliance order directing 
Boliden to take immediate measures to prevent PCB migration to the environment. In 
November 1986, RI DEM notified the U.S. Emironmental Protection Agency (EPA) of 
activities at Boliden and requested EPA to determine jurisdiction over site operations. 
Subsequently, EPA performed numerous site inspections under the Toxic Substances Control 
Act (TSCA) which included source sampling. In March 1987, EPA issued a notice of 
noncompliance to Boliden citing violations of PCB regulations under Title 40 of the Code 
of Federal Regulations, Part 761. Boliden was subsequently charged with disposing PCBs 
in on-site soils, improper storage, containment, and labeling, and unlawful distribution in 
commerce. In April 1989, EPA filed a civil complaint against Boliden under TSCA 
maintaining that the property was contaminated with PCBs as a result of past operations at 
the site. In November 1990, Boliden entered into a consent decree which settled claims 
filed in EPA's civil suit of April 1990. Under the terms of the decree, Boliden agreed to 
conduct additional site characterization, cleanup, and disposal activities, and to discontinue 
shredding operations at the site. Boliden is currently working with EPA to fulfill the 
requirements of the consent decree. 

From 1986 to 1988, extensive sampling activities were conducted at the Boliden site by 
RI DEM, EPA, and Boliden representatives. Samples have included shredded material, soil, 
site surface water, and groundwater matrices with analyses limited to generally PCBs and 
total metals. Prior analytical data indicated the presence of elevated levels of PCBs and 
total metals in source samples with lower levels detected in subsurface soils. Past analyses 
has detected Aroclor 1242 up to 1,400 parts per million (ppm) and Aroclor 1254 up to 
690 ppm. Past metals analysis revealed that a majority of metals detected on-site exceed 
naturally occurring concentrations, particularly cadmium, mercury, selenium, and silver, 
which have been detected on-site at 600 to 11,000 times their naturally occurring 
concentrations. 
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No public or private groundwater wells are located within 4 miles of the Boliden site. The 
closest public water supply source to the site is the Newman Avenue well field located in 
the Town of Seekonk, Massachusetts approximately 5 miles northeast of the site. The 
nearest private drinking water wells are located in the City of Cranston approximately 
5 miles west of the site. 

The site is bounded by the Providence River to the east and a tidal inlet to the south. 
During the Roy F. Weston, Inc. Alternative Remedial Contract Strategy (WESTON/ ARCS) 
sampling trip, an eroded channel leading from the site was observed along the tidal inlet. 
It appeared that a berm was not present in this area and that this situation represented the 
probable point of entry (PPE) of overland flow from the site to the surrounding surface 
water. Overland flow and groundwater entering the Providence River flows approximately 
six miles south to Narragansett Bay where the 15-mile surface water pathway is completed. 
The Providence River and Narragansett Bay are primarily utilized for c~m1mercial and 
recreational boating and recreational fishing. The Rhode Island Division of Water 
Resources has designated water segments along the 15-mile downstream pathway. for 
swimming and commercial shellfishing. Commercial and recreational fishing and lobstering 
are not restricted along the 15-mile surface water pathway. No drinking water intakes are 
located along the 15-mile surface water pathway. 

The State of Rhode Island Department of Er.vironmental Planning and Development 
indicated that no State-listed rare or ecologically significant natural communities under their 
jurisdiction are known to occur in the vicinity of the Boliden site, including tidally influenced 
areas upstream of the site, and 15 miles downstream of the site. The U.S. Department of 
Interior, Fish and Wildlife Service indicated that no Federally-listed or proposed threatened 
or endangered species under their jurisdiction are known to occur within a one-mile radius 
of the site, tidally influenced upstream areas, or along the 15-mile downstream pathway with 
the exception of occasional transient endangered bald eagles and peregrine falcons. 
Numerous coastal wetlands and special aquatic sites are located along the 15-mile surface 
water pathway. These occur primarily along the shorelines and coves of the 
Providence River and Narragansett Bay. The closest coastal wetland to the PPE is 
approximately 2 miles downstream along the east shore of Providence River. Other nearby 
coastal wetlands occur at Gaspee Point and Drown Cove approximately 4 miles downstream 
of the PPE. 

The WESTON/ ARCS team conducted a site reconnaissance and sediment sampling on 
July 29, 1992 at the Boliden site. Since access to the site was not granted by the property 
owner, field work was limited to off-site areas. Sediment samples collected by WESTON/ ARCS 
were submitted for PCB/pesticides and total metals analyses through the EPA Contract 
Laboratory Program. No PCBs or pesticides were detected in sediment samples collected by 
WESTON/ ARCS. The absence of PCBs in sediment samples at depths of 10 to 15 inches 
supports earlier Thomas H. Cahill and Associates (Cahill) reports which asserted that PCBs 
on-site are insoluble and not readily mobile. However, these data are inconclusive in eliminating 
off-site migration entirely as they represent PCB concentrati!)nS in a limited sedimentary horizon 
and do not account for potential contamination at other depths. 
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Six elements were detected in sediment samples which revealed concentrations more than three 
times the reference value. The presence of inorganic elements with concentrations exceeding 
the reference value was limited to sample locations SD-02, SD-03, and SD-05 which revealed 
barium, cadmium, calcium, copper, lead, and selenium. Sediments revealed concentrations of 
barium up to 640 ppm, cadmium up to 7.3 ppm, calcium up to 43,500 ppm, copper up to 
1,070 ppm, lead up to 5,700 ppm, and selenium up to 4.2 ppm. The highest concentration of 
inorganic elements occurring above the reference value was reported at sample location SD-05, 
collected in the tidal inlet which bounds the property to the south. The detection of these 
elements in the tidal inlet supports the hypothesis that elevated concentrations of metals from 
on-site source areas are migrating to the Providence River with overland flow· or through 
groundwater to surface water transport. 

The nearest residence is approximately 1,100 feet west of the Boliden property. There are no 
residences, schools or day-care facilities within 200 feet of a potential source area. There are 
no on-site workers as the facility is currently inactive and an estimated 14,090 people are within 
one mile of the property. There are no on-site terrestrial sensitive environments. 

The nearest individual to the site is located 50 feet west of the property along Allens A venue at 
Lehigh Metals Corporation. There are an estimated 186,894 people residing within a 4-mile 
radius of the Boliden site. There are no State or Federally-listed or proposed threatened or 
endangered species within 4 miles of the Boliden si~ with the exception of occasional transient 
endangered bald eagles and peregrine falcons. Sensitive environments within 4 miles of the site 
consist of approximately 50 acres of coastal and fresh water wetlands, with the majority of these 
occurring 3 to 4 miles east of the site. No wetlands are located within a 1-mile radius of the 
site. 
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Chemistry M,crcb1c:ogy 

Certificate of Analysis 

To: 

Rhode Island D.E.M. 
Cannon Building 
75 Davis Street, Room 204 
Providence, RI 02904 · 

A tten lion: Mr. John P. Leo 

Date Reported: 

Date Received: 

Order No. 

Case No. 

May 14, 1986 

April 25, 1986 

22932 

60425-06 

Sample Description One (1) submitted sample Soil designated: 

11 4-25-86 - JFL-1" 

SUBJECT: 

METHOD: 

RESULTS: 

, 
PCB and E. P. Toxicant - selenium. 

Appropriate approved procedures to support State 
Hazardous Waste Regulations and/or USEPA Hazardous 
Waste and including 40 CFR Part 261 and 136. 

Parameter 

1. PCB's, mg/Kg 

2. E. P. Toxicant Metal, mg/L 

Selenium 

Found 

48 as Aroclor 1254 
153 as Aroclor 1242 

0.013 

F. R. Klebacher, Ph.D. 
Laboratory Director 

NEW ENGt.AND TESTING LABORATORY, INC. 
125-! Douglas A~nue. North Providence. RhOde lsl.:lnd 02904 ·5392 • 401·353-3420 
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231 EL',I STREE1 

'>', !--RWICK. A I 02~:.: 

CERTIFICATE OF ANALYSIS PHONE. ( 401) -l6 i -2.: 52 

REPuFi··_--. RI Dept, of ~_0_yironmental Management 

204 Cannon Bldg., 75 Davis Street 

Providence, RI 02908 

OAIERECENEO _____ 9_/_1_8_/_8~6 __ 

c A 1 E REPORT EQ _____ l_0_/_0_9_/-'8_6 __ 

FUqCHASEOROERNO ________ _ 

Atta: Mr. John Leo ______ _ F. 1;.. L. th'/ NO _____ ..:_F_4:....:1:...:3=-6~---

SAMPLE :-:cscR1PT10N _ __c:F:...1i-..1;gt1-b.1Jt.__-'-'CR...._,_> __:::s, .... oLJ.l_.ic.,.d~s::u::i.aJJ.:ro1µ.J~:::t_ __________________ _ 

Subject samples have been analyzed by our 1 aboratory with the following 

resJl ts: 
·• 

SAMPLE POLYCHLORINATED BIPHENYLS 

Arochlor 1242 Arochl or 

BM #1 10 ppm NO 

BM #2 -----···· 750 It 370 
REC E IV::-~ 

ppm 

BM tt3 19 II 85 It . 

BM tt4A 
('CY·! C' 1986 44 II 120 II 

BM 4148 
i?J ~It •. "· ... ·• .. · .. ,. - 74 II 350 " L'tYJ;t:: i;, ;_, -'; •. :. ~- .:,: 

--·-- ·- - .. •·· .. 
BM #5 19 It 32 II 

BM #6 1,400 " 200 " 

BM #7 39 II 29 II 

Detection Limits: .1 ppm 

Methodology: Test Methods for Evaluating Solid Waste, Physical/ 
Chemical Methods, U.S. EPA; SW-846, July 1982, 
second edition. 

1254 

If you have any questioAs regarding this work or if we may.be of furth, 
ass:stance, please contact us. 
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". /VOL. 

·~ , I'\, ii: 

'CB 1221 

. 
CB 1232 

CB 1242 
. 

. 
:-8 1248· 

:B 1254 

:-B 1260 

. 

. . 
, .. 

CLIOn: 

LIHIT OF DETECTION: l<r'?f'Y'-

,-'-{13u 

. 5µ__ \ {bM ~ ·, ~\U.~ \)tJ. i..\A 

. 

~D ~C> ~t) N~ . 
,• 

¥ --v .v '-Y'' 
, 

\Ot'~M 15~N\ \9 rfM" 4~~?M 

f\)b -~b Nl:::) ND 

31-0r~M ~S"~pM l~~?M 
. 

1 I/ t-\~ . t--lh Nb. 

. -

CLEAN UP REQUIRED: ® NO 
' . • . . . . . • • , . :- . . . . , . 

• .. 
I• .. 

·, 
. ' .. 

. .. 

I NV. ff 

D/\'fE flEPOflT£D: \ 0/9 / 

\Y,U{ e, ~ t-l. €". BM(, &ll 'f 

. . . 

N~ ~b N~ N~ 

T -t V" v 
1-41 ?I"' AHi)"\ l'i~~"' 31t)t:iM 

ND t~t:. f\lb ~~h 

350?"' 3~\lf'YI ~()()~ ~q~fv' 

N~ tJ.h Nb Nh 

• 

HETHOD USED: l) ~'-~ LJ-_) ~t+­

~ ~t.\..QU~ (_]~ 
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• 

• 

.. 

10 Dean F. Hill 

cNV!RONMENTAt PROTECTION AGENCY 
OFFICE OF ENFORCEMENT 

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER 
BUILDING 53, 60X 25727, DENV(R FEDERAL CENTER 

DENVER, COLORADO eons 

DAie: February 10, 1987 

FROM Art Palo:nar 

!>ue,ect: Results of PCB Analysis of Samples fran 
Boliden Me tech, Providence, RI 

On January 7, 1987 two soil· samples were received under official 
custody seal fro:n Region I. These samples were frcm Boliden Hetech, 
Providence, RI. Analysis- was requested for polychlorinated biphenyls 
(PCBs). 

The two sarnples contained detect'able levels of PCBs. The. results 
are given bel0t-t. 

11 

Sample Type of Concentration of Maj or Aroclors 
Nunber Samele Total PCBs 1 ug/g Present 

121886Jt-U01 Soil 350 1254, 1242 
121886.JHJOJ Soil 130 1254, 1242 

The soil results are given on a dry weig),t basis. 

The soil samples were thoroughly mixed and a portion was removed for 
moisture content analysis. A separate portion was extracted into h~ane/ 
acetone \Jiich was washed with water to ranove the acetone. The hexane 
was cleaned with sulfuric acid and analyzed by electron-capture 3as 

. chrcroa togr aphy. 

A soil blank was received and analyzed with the samples and it did 
not contain any significant interferences. Sample 121886JMJ03 was spiked 
with 50 ug/g of Aroclor 1254 and the recovery was 109%. Sample 121886JlU01 
was analyzed in duplicate with the following result. 

Sample 
Nunber 

121886JlU01 

Concentration of Total PCBs, ug/g 
Result 01 Result 12 Average 

364 337 350 

C-2 
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SPEC1:,L 1Z1',G IN [N\'IRO~,l.l[N1 AL ;.,•,;.L YSIS 
231 Ed,I STREE1 

CC:RTIFICATE OF ANALYSIS FHONE. (401) 467-2J52 

T. Cahil! !.c Associates l/16/87 R£::~1 TO _________________ _ OA~E f;(CEIVE'.:' _________ _ 

104 South High Street 2/13/87 
DATE REPORTE:::> _________ _ 

We'st Chester. PA 19382 P-1 
PURCHASE OF.CE.:l. •,; _______ _ 

Attn: T. Cahill RI.AL lfN NO _________ _ 
Gl207 

Five (5) water samoles labelled THCA-8701, Boliden. 
SAMi'~E DESCRIPTION----------------------------------

Provi dence. RI ( 1-16-87) 

Subject samples have been analyzed by our laboratory with the followin9 
results: 

SAMPLE 

P-1 
P-2 
S-1 
S-2 
S-3 

P-1 
P-2 
S-1 
S-2 
5-3 

-~ RESULTS 

Polychlorinated Biphenlys (uniiltered-total) 

Arocl or 1242 Arocl or 1254 

23 ppb 5 ppb 
<1 .. s II 

4 " 1 II 

240 II 80 II 

7 II 2 II 

Polychlorinated Bipheolys (filtered-soluble)$ 

Aroclor 1242 Aroclor 1254 

(1 ppb <1 ppb 
<1 II (1 ... 
<1 .. <1 II 

4 II 1 " 
(1 II (1 II 

Hethodologys Methods for Organic Chemical Analysis of Municipal 
and Industrial Wastewater, EPA-600/4-82-057, July 1982. 

*Analysis performed on 0.45µ filter filt~ate 

If you have any questions regarding this work or if we may be of furth1 
assistance, please contact us. 

APPROVED BY 



:1· :~:.1 S7~C:Ei 

.'✓ ,-,F- ::1Ci<. R I J,.::= 

C~RTIFICATE CF ANALYSIS 

T. Cahill~ Associates 
~l=:=~10 __________________ _ 

· 104 South Hi qh Street 

West Chester. PA 19382 

Attn: Mr. Thomas Cahill 

CA•c 1':CEI\'~::' _________ _ 

:/24/87 
D~lErE~CRl:~-----------

?UACHASEORS~~~~ _______ _ 

Gl 458 
RI AL INV NO __________ _ 

Three (3) soil samoles labelled THCA-8701, Boliden. 
S.:.MF_: DESCAIPllON __________________________________ _ 

Providence~ RI <1-16-87> 

Subject samples have been analyzed by our laboratory with the followin9 
results: ~ 

SAMPLE FOLYCHLORINATEO BlPHENLVS 

North side - 2" savoy clav NO 

30" deep NO 

North wall - 43" deep ND 

PCB Detection Limit: 200 ppb 

Methodology: Test Methods for Evaluating Solid Waste, Physical/ 
Chemical Methods, U.S. EPA, SW-846, July 1982, 
second edition. 

If you have any questions regarding this work or if we may be of further 
ass·i stance, pl ease contact us. ·-· ---- .. , 

(___ J__,,) ___ ------
APPRO:~o·ay - ~-:;~2L-----

.L .a. .:: 
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DATE: 

s;ur~J ECT: 

F RC.:>i: 

TO: 

T:-:RU: 

u·:; f.:~J'-,1 !Rl1t·lf'H:.tHAL P1<01EC1ION AG!::NCY , 
£,,:, \,Jc-: t V l £'W st r· r:et 
~.F.>:1r,gtc,n, Mi=\ (1;:'.:173 

February 3, 1 '388 

P,:,lychlc.orinc1ed Biphenyl Ar,alysis in 
Fli.lid ar,d Wa~-te Oils, Sc,il/Sedir,1et,ts, 
Doliden-Metech Inc., Providence, RI 

Gary Lipson, Water Section 

Dr. W i 11 i 2.r,1 J. Andrade~ Chief, 

PROJECT NU~BER: 880068 

ANALYTICAL PROCEDURE: ... 

Trar,s fc,rrner 
at,d W1pe S.,,r,1ples 

EPn Test ~ethod: The De~ermination of Polychlorinated 

(; 

Bii:,henyls iY, Trar,sfc,rrner Flt.lid ar,d Waste Oil~., EPA 6(11)/4-81-045, 
~3ept.. 1382, was used fc,r oil sar,1ple(s). A..-,alysis c,f sc,il samples 
w~s performed using the MediuM Level Preparation fc~ Screening of 
PC'Bs i·n Sed1111er,t/Scdl, ~htly 1985. The qualitative ar,alysis c,f 
PCBs frc,r,1 capaci tc,r saropl es was perfc,rr,,ed ltsir,g a wipe test with 
~;;<,:-;, Ir,c. acid hardcu,ed paper. Results f..:,r the wipe sarnples are 
recorted out to confirM identification of PCB. The extracts 
1--,ere screened or, a 6 ft., 3" SE 30 pacJ.i.ed c<:.1 lu111n 1.1sir,g a Varia·r, 
21(>0 gas chreornatograph. Qualitative ar,d quantitative aYralysis 
was done on a Mewlett Packard 5880 gas chromatograph witn dual 
30111 , 25 111icron filM thickness, 0.25111111, capillary columns. 
CJ & W Scientific DB-5 and DB-17011. 

Date Sa111ples Received by the Laboratc~y: (11 /2'3/88 

Date Sa111ples Analyzed: 02/02/88 - 02/03/88 

Reference Book: 100 

F.-2 



LIS E~·l'Jl Rm~11Et-J;A~- PROTf:CTI(lf,j riGF..l'lCY / 
G•) Wr-,stvicw St,·ect 
LG.v.lr,gt,:,r,, 1"'1A ( 1,:'173 

OU11L IT'( CONTROL.: 

1. 

.-, 
-=-• 

c,r,e r,1eth,:,d blar,1-t. 1--1as incl1.1ded "ir, each analysis. 

Oil ar,d s-:,il sarnples. i-,ere sni~.ed with a s1.wr,:,9at.e cc,r,1p,:o1.1r,d, 
d~c~chlorobiphenyl, approximately at 200 poM. for oil 
5 a 111 p1Rs and 20 OPM. for soil saMoles. The results for 
t.-;e.• •~!lr··r,:•(]at.e recc,ver~i e:, are i-·<?0 1:,rt.ed ci1.1t wi tr, each sar.1ole. 

SA~PLES ANALYZED: Di 1 !:o:11o1ple~. 88E-03 

Soi\ sa~ples - 88604. 88605. 88606 

Wipe sarnoles 88601, 886(12 

r:::£SUL:S: Cc,r.f i rrna t. i c,n c,f PCB for wipe sarnples 

Sar11ple PCB PreseY,t Cc,r,,rnents 

8B601 Yes Arc•chlc,r 1242 

8B602 Yes Arc•chlor 1242 



SAMPLE NO.: 88G03 
bAMP!_E LOCAT J Cit~: 
L1,:n [: OF COLLECT I m-i :' 
TIME OF COLLECTION: 

fiAtf'.P;_ E P.l::Sl.k. TS: 

c~s 
l'-iO. 

S'TORET 
r-JO. 

LIS Et-)'./ I RC:1:,i:-,,E NTAL r-·P.C•TEC Tl (I'-.; (',(.i u~c Y 

REGION I L~SORATORY 
Pc, 1 yc.h l c,r i /'12. t. ed Bi pheriy l = 

DI LLITI ON FACTOR: 

Cc,r,1pco1.1nd 

1 

Ci:,r,c. 
(rng/kg) 

Det. 
Li r,1 it Ci:,rnr.1ent. = 

( r.19 /kg) 

----------~--------------- -- - - ----------------------------------------
12674-11-2 34f.:.71 Arc,c 1 c,r-1 01 E, ND 10 

1 1104 -,::(~-2 3'3488 Arc:,c l c,r-1221 ND 15 

11141-16-5 334'32 Arc,c l c,r-1232 ND 10 

534 6·3-21-'3 3'34'36 Arc,clor-1242 ND 10 

1:-:.-E-72-29-6 39500 Ar.::,c· l c,r-j ,=:48 ND 1 (I 

11097-E,9-1 3'3504 Arc,c l c,r-1254 ND 5 

11 o·3tS-B2-5 3'3503 Arc,c 1 c,r-1.~·(.(1 ·'I ND 5 

11100-14-4 81650 Arc,c 1 c:,r-1262 ND 5 

37324-23-5 81 £,5(1 Arc,c-1 eir-1 268 ND C: .... 

----------------------------------------------------------------------------
Sari,p 1 e Rec-c,very fc,r Observed 
Surrc,gate Cc,rnpo1.1r,d Recc,veries 

( 1-) 

Decachlorobiphenyl 126 

-----------------------------------------------------------------------------
Nc,tes: 

ND= no~e detected 
"'= apprc,xirnate 
( = less than. 
> = greater than 
NA= not applicable due to high sample 

dilutions or sample interferences 



~:::Al"PI_E :.. OCAT I [lt,J: 

D~T~ 0~ COLLECfION: 
rI,· ~ ,x: 1.:0LLf:::Ci'lDt•I: 

F~ClLITY sn~PLED: 

·. iS E '..J'./l ;;r.,:. ··:::' .,n i:'.li. r· ROTE CT l c,N AG[ NC y 

REGfGN I L~~~~A10RY 
.::-c, .l yc.::h 1 c,,· 1 r,a t e-d E< i pher,y ls 

Sc1111ole pH: 

Pe,·cer,t Mc,istlire: 

CAS 
'\}[t. 

::::iDRET 
NL.I. 

Cc,r,c. 
( ltlCJ / ~: g) 

Det. 
Li r,1 it Cc-r111,1e-r, ti 

(mg/kg) 

--------------------- -- - - - -------------------------------------
1 2 (:. 7 Lt - :t 1-2 - . .- - • -..,!,J,t, I ,t. Arcic 1c,r-1016 ND 0.8(1 

1 1 .i () tt - l:: 2, - ~~ _:::'31.j£18 Arciclcir-1221 t•iD 1. 2(1 

111 Lt 1 ·- :~ £--5 :,..; :14"32 ~r,x· l c,r-12 32 l·~D (I. 8•.) 

5346'3-21-'3 3'34'36 Arc,c l cir-1242 780 (). 8(1 

1 :=·£-72-2'3-6 3350(> Arc,clc,r-1248 ND (1.81) 

110'37-6'3-1 3'3504 Arc,c l c,r-1254 55(1 0.40 

l 1 (;•36-82-5 3·::=,~.(>8 Arc,c 1 c,r-125(1 ND (I. 4(1 
Arc,c 1 c,r-1262 

... 
11 j(i(l-14-4 8165(1 ND o. 40 

37 ~·c:"•-,;:.!,-5 81S50 Arciclc,r-12E.S ND 0.40 

---------------------------------------------------------------------------
Sc1:,1::, 1 e ~ec,:.ve,·y fc,r Observed 
Surrogate Comoound Recoveries 

(;O 

Decachlorcibiphe~yl NA 

---------------------------------------------------------------------------
Notes: 

ND= none detected 
"' = approxir11c1te 
( = less than 
) = greater than 
NA= not applicc1ble due to high sample 

dilutions or sample interferences 



SAMPLE NO.: 88G05 
SAMPLE LOCATION: 
DATE OF COLLECTION: 
Tl~E OF COLLECTION: 

FACJLITY SnMPLED: 

l IS n✓\.' l r.·ll,Ji1[NTAL PROTECT 1 C,~J nt,ENCY 
Rt-_G 1 m-i I l_i"";L,C:,1~ rcrnv 
Pc:, l yr:h l c,,- in-=< t. ud · [~ 1 phe(,y ls 

Sar,101 e pH: 

Percent Meiis-ture: 17~ 
SAMPLE RESULTS: 

Cf~S 
t·JO. 

STORET 
NO. 

Cc,1,1pc,und Cc,l',c. 
(rng/kg) 

Det. 
Li 1,1 i t Cc,111rne r, ts 

(rog/kg) 

---------------------- -- -----------------------------------------------
12674-.1.1-2 34671 Arc,c 1 c.r-1 (l 16 ND (I. 8(1 

11104-28-2 33488 (-lrc,c l c,r-1221 ND 1. 20 
11141-lE.-5 3'34'32 Arc,c-lor-1232 ND (I. 8(> 

5346'3-21-'3 3'34'36 Arc,c 1 c,r-1242 '30 o. 8() 

12672-2'3-E, 3"350(> Arc,c l c,r-124 8 ND 0.8(> 

110'37-E,'3-1 3'3504 Arc,c l c,r-1254 110 o. 4(> 

11096-82-5 .39508 Arc,c 1 c,r-126(> ND (I. 4(> 

11100-14-4 8164'3 Arc,c l c,r-1252 ND 0.40 
37 321•-23-5 8165(1 Arc•c 1 c,r-1268 ND (>. 4(> 

. . ----------------------------------------------------------------------------SaMple Recovery for Observed 
Surrogate Cc.mpound Recoveries 

( ;{) 

Decachlorobiphenyl NA 

----------------------------------------------------------------------------
Nc,tes: 

ND= none detected 
"' = apprc,x i r11at e 

( = less thar, 
) = greater thar, 
NA= not applicable due to high sample 

dilutions or sample interferences 

E-6 



d 

SAMPLE NO. : 886(16 
:::~,AMl=·L.E l.OCAT 1 ON: 
DATE OF COLLECTION: 
TI ME or- COLLECT! ON: 

SPKPLE RESULTS: 

CAS 
NO. 

STORET 
NO. 

F~CILITY snMPLED: 

~IS [r..J\) 1 p,Jtm:::rHAl_ r>nOT[CT JON AGENCY 
~EGION I LA80RATORY 
Ped ych l c,,·i nat E·d 8 i phe(1y 1 s 

Sarnole pH: 
Percent Mc,istl1re: ;::5;< 

Cc,y-,c, 
( r,1 g / !J. g ) 

Det. 
Li rn it Cc,ro1r,1e-r, t '. 

(rng/kg) 

--------------------------- -- -------------~------------------------------
12674-11-2 34671 Arc,cl eor-1016 ND (I.BO 

11104-28-2 3'3488 i::\r,:,c l c,r-1221 ND 1. 2(1 

11141 :...16-5 3"3492 Areoc l c,r-1232 ND 0.8(1 

53469-21-'3 3'34'36 Areoclc,r-1242 7(1 (I. 8<..) 

l ;.=:6 72-2'3-E. 3·35(1(1 Arc,clc,r-1248 NO · o. 80 

110'37-6'3-1 395(14 Areoc l c,r-1254 220 0.40 
11096-82-5 2;'35(18 Arc,c 1 c,}·,_ 12€.(l ND (I. 4(1 

·11100-14-4 81E.4'3 Arc,c l c,r-12€.2 
... 

NO (>. 40 
: .. ;7 324-23-5 8165(> Areocleor-1268 ND (I. 4(> 

--·------------------------------------------------------------------------
SaMple Recovery for 
Surroge1te Compound 

Decachlc,robiphen~l 

Observed 
Rec-c,ver i es · 

(~) 

NA 

--------------------------------------------------------------------------· 
N,:,t es: 

ND= none detected 
"' = e1pprc,xi111ate 
< = less tha-,-, 
> = greate~ thaY, 
NA = Y1c•t· applicable due to high sample 

dilutions or sample interferences 

'C' ."/ 



..) 

Q 

~ 

0 

0 
0 
I 
0 

~ 

""-d ,.. 
0 

'; 0 

Q 
. ..:. 

0 
- 0 < ,J ,.., 



BUR\4 ICOO'i29\BOLIDEN .FNL 

ATIACHMENT•F 

EPA TSCA WASTE/SOURCE ANALYTICAL DATA 
OCTOBER 1988 

,, 

F-1 2/19/93 



... _ 

ENVIRONMENTAL PROTECTION AGENCY 
OFFICE OF ENFORCEMENT 

NATIONAl ENFORCEMENT INVESTIGATIONS CENHR 
BUILDING 53, BOX '2!;227, DENVER FEDE~Al CEN~EQ 

DENYER, COLORADO 80225 

ME1-0RANDUM 

SUBJECT: 

FroM: 

TO: 

Results of PCB Analysis of Samples fran 
Bo liden-Mete dl ~ 

Arturo Pala:nares 1- ~ 
Dean F. Hill 

May 16, 1988 

On March 28, 1988 eleven samples were received under official custody 
seal frc:rn Region I. 'These samples were fran Boliden-Metech. A11alysis 
was ra:iuested for polychlorinated biphenyls (PCBs). 

All of the .samples containe:i detectable levels of PCBs. The results 
are given belo.1. , 

Sample Type of Concentration of Major Aroclor(s) 
Nunber SamEle Total PCBs Prese1t 

88607 Oil 4 ug/g 1242 
88608 Oil 100 % 1242 
88609 Oil 64 ug/g 1242 
88610 Oil 100 % 1242) 
88611 Oil 100 % 1242 
88612 Oil 100 % 1242 ( .. I \H-fr ;_ 
88613 Oil 100 % 1242 ::..\re.(~· 
88614 Oil 100 % 1242 
88615 Oil 100 % 1242 
88616 Oil 100 % 1242 
88617 Oil 100 % 124 

Samples 88608, 88609 , 88611 , 88612, and 88616 appeared to be Aroclor 
1016. Huwever, it could not be determined tme:iuivocably. . 

The oil samples were diluted in hexane mich was then cleaned with 
sulfuric acid a.rd analyzed by electron-capture gas chrcmatography. All 
results -were rounde:J down to 100%, except for s&ples 88607, and 88609. 

An Fl'A Quality Control Sample was analyzed, in duplicate, almg with 
the samples and the results ~re within the 95% confidence interval. 

A blark was not received along with the samples. A reagent blank was 
analyzed along with the samples and it did not contain arry sigpificant 
_j_,ti.terferences. 
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SAMPLE NO. 1 79213 
SAMPLE LOCATI0N1 
DATE OF COLLECTlONs 
TlM.£ OF COLLECTIONs 

SAMPLE RESULTS1 

CAS 
NO .. 

STORET 
ND. 

FACILITY SAMPLED1 

US ENVIRONMENTAL PROTECTION AGENCY 
REGION I LABORATORY 
Polychlorinated Biphenyl& 

IJ/1 Pc o I 

f{l<).-.\_ U>M.,M.ar-}_ '3ft-T 

Cc,mpoul"ld Cc,r,c. 
(ug/1>a.1nple) 

Det. 
Limit Cc,rnrner,t~ 

(ug/sarnple) 

-------------------------------------------------------------------
12674-11-2 34671 Arc,cl c,r-1016 ND 3.00 

1110-4-28-2 39488 Arc,c l c,r- 1221 ND 4.50 
11141-16-S 39492 Arc,c l c,r-1232 ND 3. OCI 
53469-21-'3 3'34'36 Aroclor-1242 4.2 3.00 

12672-Z.'3-G 39500 Arc•c l c,r-124 8 NO 3. c,o 
110'37-6'3-1 395()4 Aroclor-1254 1. 9 1. 50 
l 1 (>'36-82-S 39508 Aroc l c,r-126(> ND 1. 50 
11100-14.:.4 8164'3 Arc•c 1 or-1262 ND 1.50 

3732:4-·23-5 8165() Arc•cl c,r-l 268 NO 1. 5(1 

Decachlorobiphenyl 72 

-·-----------------------------------------------------------------------
Nc,tesa 

ND• none detected 
"" • apprc.,xirnate 
( -= less thar1 
> • greater thal"1 
NA• ~ot applicable due to high 6~~ple 

dilutions or 5aMple interferences 
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SAMPLE NO. 1 79214 
SAMPLE LOCATIONt 
DATE OF COLLECTION, 
TJME OF COLLECTION, 

SAMPLE RESULTS1 

CAS 
NO. 

STORET 
ND. 

FACILITY S~~PLED1 

US ENVIRONMENTAL PROTECTION AGENCY 
REGION I LABORATORY 
Polychlorinated Biphe~yls 

Compound Cone. 
(ug/i;arnple) 

Det. 
Lirnit Cc,mrnents 

(ug/sarnple} 

----------------------------------------------------------------
12674-11-2 34671 Arc,c l c,r-1016 NO 3, (I() 

11104-28-2 39488 Arc,c l c,r-1 221 NO 4.50 

11141-16-5 3'3492 Arc,c l or-l 232 ND 3.0(1 

53469-21-'3 39496 Aroclor-1242 3.0 3.00 
Jc:672-2'3-6 3'35(10 Arc,c l c,r-1248 ND 3. (10 

11(1'37-69-1 3'35Cl4 Aroclor-1254 ., 1. 6 1.~o 
l10'36-a2-5 .3'35(18 Aroc l c,r-1260 NO l.'50 

11100-14-4 8164'3 Arc,cl or-1262 ND 1.50 
37324-23-5 8165(1 Arc,c l c•r- l 268 ND 1. 5(1 

-----------------------------------------------------------------------
Sample Recovery for Observed 
Surrc,gate Cc,tnpc0ur1d Recc,veries 
~ (~) 

De each l orc•b i phe·ny l 66 

---------------------------------------------------------------· Nc,tes s 
ND• none det~cted 
..., • appro,<ime.te 
( • less th,1.1•1 
) • greater than 
NA • r,c,t appl ic-able due tc, high &arnple 

dilutions or 5ample interferences 

,· 
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SAMPLE NO.: 73215 
SAMPLE LOCATION, 
DATE OF CDLLECTION1 
TIME OF COLLECTION1 

SAl-t:PLE RE SUL TS 1 

CAS 
NO. 

STORET 
NO. 

FACILITY S~~PLED1 

US EtNI f;0/W,Et-J7AL PROTECT l ON ~~E:t✓ C'r' 

REGION I LABORATORY 
Polychl~rin~ted Biphenyls 

Cc,rnpound Cor,c. 
(ug/1o,.,.rnple) 

Det. 
Lirnit Cc,rnrner,ts 

(ug/1o,c>.rnple) 

-------------------------------------------------------------------
12674-11-2 34671 Aroc l c,r-1016 ND 3. oc, 
11104-28-2 3'3488 Aroclor-1221 ND 4.50 
11141-16-5 3'3492 Arc,c l c,r-1232 ND 3.00 
534 6'3-21-9 3'34'36 Arc,clc,r-1242 ND 3. 00 
126-72-29-G 3'3500 Arc,c}c,r-1248 ND 3.00 
11097-69-1 3'3504 Arc,clc,r-1254 y ND 1.50 
.11C>'36-B2-5 3'3508 Arc,c l c,r-126(> ND 1. 5(> 

11100-14-4 81649 Arc,c 1 or-1262 ND 1.50 

:373Z4-23-5 8165(1 Ar-c,c 1 c,r-1268 ND 1. 50 

Sarnpl;-R;~~;;:;::-f c,r Observed ------ --

Sur~ogate Co~pound Recoveries 
' (~) 

Oecachlorobiphenyl 93 

----------------------------------------------------------------------------
Notes1 

ND• ~o~e detected 
"'"" •ppro>eiMate 
( .,. l esr. th~.,., 
>•greater than 
NA • rr<:•t applicable due to high tsatnple 

dilutions or 5~mple interference& 
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SAMPLE NO. t 79217 
~MPLE LOCATION1 
DATE OF COLLECTION: 
TlM~ OF ~OLLECTION1 

SAMPLE RESULTS1 

CAS 
NO. 

STORET 
NO. 

FACILITY S~MP~ED1 

US ENVlRONMENTAL PROTECTION AGENCY 
REGION I LABORATORY 
Pc, l ych l c,r i r,c1t ed Bi pher,y ls 

Wlft:05 
evrs,o~ c~fl.. 

/v\f\l ~cf) ' C >'-U> fV t-lA:t., 

Cornpc,und 

I 

Cor,c. 
(1..19/s.arnple) 

Det. 
Limit Cc,rnrner,t s 

(ug/sarnple) 

------ --------------------------------------------------
12674-11-2 34671 Arc,c l c,r-1016 ND 60, oc,o 
11104-2B-2 3'3488 Areoclor-1221 ND 90, oc,o 
11141-16-5 3'34'32 Arc,c l c,r-1232 ND 60, 0(1(1 
53469-21-9 3'34'36 Arc,c 1 c,r-1242 ND 60,000 
12672-2'3-6 3950(1 Arc•cl c,r-1248 . ., ND 60, (1(1(1 
110"37-69-1 39504 Aroclor-125.lt 66,000 30,000 
11096-B2-5 39508 Arc,c l or-126(1 ND 30,000 
11100-14-4 81649 Aroclor-1262 ND 30,000 
37324-23-5 81650 Arc,c l c•r-1268 ND 3(1, 0(1(1 

----------------------------- ·-------------------------------------------· Sample Recovery for Observed 
~urrogate Coffipound Recoveries 

(~) 

Decachlorobiphenyl NA 

---------------------------------------------------.-----------------------Nc,tesa 
·ND• none detected 

"" a appro,cirnate· 
< .., ·less ther,. 
) .,, greater thaY, 
NA• not ~ppliceble due to high saMple 

di l ut i oY,s or 6arnp 1 e i Y1t erf er-er11:es 
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SAM~LE NO.: 79218 
SAMrLE LOCATlONs 
DATE DF-COLLECTIONs 
TlME OF COLLECTION1 

SAMPLE RESULTS, 

CAS 
NO. 

STORET 
NO. 

FACILITY SAMPLED1 

US ENVIRONMENTAL PROTECTION AGENCY 
REGION I LABORATORY 
Po 1 yc:h l c,r i r,~t ed Bi phenyl s 

yV J,7(;--0(;, 
PiloM ~p 

Corn pound Cone. 
( ug I tsarnp le} 

Det. 
Li rn it Cc,rnrner1t s 

(ug/sarnple) 

---------------------------------------------------------------------
12674-11-2 34671 Arc,c-l c,r-1016 ND 30.00 
11104-28-2 3'3488 Arc,c 1 c-r-1221 ND 45.C>O 
11141-16-5 3'34'32 Arc,c-lc,r-1232 NO 30.00 
5346'.3-21-9 394'36 Aroclor-1242 9G 30.00 

12672-2'3-6 3'35(1(1 Arc,c-1 c,r-1248 ·Y ND 3(>. (10 

11<1'37-6'3-1 395(>4 Aroclor-1254 69 1s.oo 
110'36-82-5 3'35(18 Arc,c l c,r-1260 ND 15. (10 

11100-14-4 81649 Aroclor-1262 ND 15._00 

37324-23-S 8165() Arc•clc•r-1268 ND 15.00 

---------------------------------------------------------------------------· S•rnp 1 e Recc,ve-ry fc,r Observed 
S~rrogate Co~pound Recoveries 

(,<) 

Oec~chlorc-biphenyl 88 

-------------------------------------- .--------------------------------Notes s 
ND• none detected 
"'• approximate 
( •. less thar, 
) • gre~ter than 

.. 

NA• not 8pplicable due to high saMple 
dilutions or sample interferencea 
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SAr-;PLE NO. z 79125 
SAMPLE LO CAT I ON i 

VATE OF COLLECTION: 
TIME OF COLLECTIONa 

SAMPLE RES UL TS a 

CAS 
ND. 

STORET 
NO. 

FACILITY SAMPLED, 

US ENVIRON~ENTAL PROTECTION AGENCY 
REGlON l LABORATORY 
Pc,l ych 1 ori nat ed 

(soi l s.;,,r,ip 1 e) 
Eliphenyls 

'PlSCo4-
('WST) 

Percent Moisture, 1 ~ 

Cc,rnpc,ur,d Cor,c. 
(rng/kg) 

Det. 
Lirnit Cc,rnrner,ts 

(rng/kg) 

-------------------------------------------------------------------
12674-11-2 34671 Ar'eoc l c,r-1(116 ND 18. (1(1 

11104-26-2 3'3488 Ar'C•C l or-1221 ND 27.00 
11141-16-5 394'32 Arc,c l c,r-1232 ND 18.00 
5346'3-21-9 394'36 Aroclor-1242 22 18.00 

12672-2'3-6 3'35(!() Arc,clc,r-1248 ND 18.00 

l 10'37-69-1 3'3504 Aroclor-1254 2'3 9.00 

l 10'36-82-5 3'3~108 Arc,clc,r-1260 .. NO 9. O(t 

11100-14-4 81650 Aroclor-1262 ND 9.00 

37324-23-5 8165() Arc•cl c,r-1268 ND 9. O(t 

S&;;;pl;R;;~~;~y for Observed ------------

Surrc•gat e Cc,rnpour,d Recc,veri es 
(") .. 

Decachlorobiph~nyl 105 

-------------------------------------------------------------------------Nc,tesi 
ND • r,or.e detected 
'\, • .lppro>e irnate 
( -= le5S thaf', 
) ~ greeter thar, 
NA• not applic~ble due to high &ample 

dilutions or 5ample interferences 
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TRJANGLE LABORATORJES, lNC. 
TOXICITY EOUlVALENTS 

F!LE ~ M881345 
SAMPLE ID. ~AS 37~~h-l 

.--, . 
r-. ". • l l 

==============~=~:~=!==~================ 
l SOMER CONC. OR !•L 

----------------------------------------
12378-PCDD . 0.003 0.0015 
TOTAL HxCDD 0.028 0.0011 
TOTAL PCDF · 2.503 0.2503 
TOTAL HxCDF l .668 0.0167 
TOTAL HpCDF 0.631 0.0008 

:?378-iCDD 0.003 0.0030 
OTHER TCDD 0~003 o.c•ooo 

1234678-HpCDD 0.697 0.0007 
OT.HER HpCDD 0.591 0.0000 

2378-TCDF' 0.3~8 0.0358 
OTHER TCDF (J • .: 88 0.0005 

--------------------------------------------------
TOTAL TOXICITY EOUIVALENTS 0.31 
-------------------------------------------------

. ., 

... 

I 
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TRJA~GLE LABORATORIES, INC, 
TOXICITY EQUIVALENTS 

FILE I M88l348 r 
- - ~ ~ ~: ~~ _ : ~ ~ ___ ~ ~: _ ~ ~ ~ ~ ~:: _ _ _ I • / -{ Yi O, -------------------------------~--------

lS0HER co~c. OR DL TIE 
------------------------- --------------

12378-PCDD 
TOTAL HxCDD 

.TOTAL PCDF 
TOTAL HxCDF 
TOTAL HpCDF 

2378-TCDD 
OTHER TCDD 

1234678-HpCDD 
OTHER JJpCDD 

2378-TCDF 
OTHER TCDF 

0,015 
0.885 
1,979 
1,286 
0.283 
0.007 
0.000 
0.272 
0.202 
0.157 
0.201 

0,0075 
0.0354 
0.1979 
0,0129 
0.0003 
0.0070 
0.0000 
0.0003 
0,0000 
0,0157 
0.0002 

--------------------------------------------------
TOTAL TOXICITY EQUIVALENTS 0.28 

--------------------------------------------------

.. 
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TRIASGLE LABORATORJES, l~C. 
TOXICITY EQUIVALE~TS 

FILE# M881356 ( 
SA?1PLE ID, SAS 3'i24A-3 e;,,._ ~ 

- - - - - - - - - - - - - - - - - - - __ . -· ·- - - - - = - - = = - = = = = = = = = 
I SO~IER CONC. OR DL T/E 

----------------------------------------
_12378-PCDD 
TOTAL H>.'.CDD 
TOTAL PCDF 
TOTAL HxCDF 
TOTAL HpCDF 

2378-TCDD 
OTHER TCDD 

1234678-HpCDD 
OTHER HpCDD 

2378-TCDF 
OTHER TCDF 

0.064 
1.401 
0,001 
0.001 
0.003 
0.001 
2,2.64 
2,400 
4,266 
0.001 
0.000 

0.0320 
0,0560 
0.0001 
0.0000 
0.0000 
0.0010 
0.0226 
0.0024 
0.0000 
0.0001 
0.0000 

--------------------------------------------------
TOTAL TOXICITY EQUIVALENTS 0.11 

--------------------------------------------------

... 

I 
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TRJA~GLE LABORATORIES, INC. 
TOXJCITY EQUIVALESTS 

FILE l M881355 
SAHPLE ID. SAS 3i24A-4 C.-c-.).. -n -f 

- -----------------------------=--====-= 
ISOMER C0NC. OR DL T/E 

----------------------------------------
12378-PCDD 
TOTAL HxCDD 
TOTAL PCDF 
TOTAL HxCDF 
TOTAL HpCDF 

2378-TCDD 
OTHER TCDD 

1234678-HpCDD 
OTHER HpCDD 

2378-TCDF 
OTHER TCDF 

0.003 
0.010 
0.003 
0.001 
o.oo; 
0.867 
5,712 
0, 074 
0. 184 
0,001 
0.001 

0,0015 
0,0004 
0.0003 
0,0000 
0.0000 
0.8670 -
0,0571 
0,0001 
0.0000 
0.0001 
0.0000 

--------------------------------------------------
TOTAL TOXICITY EQUIVALENTS 0,93 

--------------------------------------------------

... 

I 

F-13 



TRIA~GLE LABORATORIES, I~C. 
TOXICITY EQUIVALESTS 

FILE I H881357 
SAMPLE ID. SAS 3274A-5 / ---1 • . J 

--------------------------- ~.,,Q ---------------------------~------------
I SOMER CONC. OR DL T /E 

----------------------------------------
12378-PCDD 
TOTAL HxCDD 
TOTAL PCDF 
TOTAL HxCDF 
TOTAL HpCDF 

2378-TCDD 
OTHER TCDD 

1234678-HpCDD 
OTHER HpCDD 

2378-TCDF 
OTHER TCDF 

0,003 
0.003 
0.003 
0,003 
0.010 
0.003 
0.000 
0.096 
0. 102 
0,003 
0.000 

0,0015 
0,0001 
0.0003 
0.0000 

· 0.0000 
0.0030 
0.0000 
0.0001 
0.0000 
0.0003 
o. o·ooo 

--------------------------------------------------
TOTAL TOXICITY EQUIVALENTS 0.01 

--------------------------------------------------

I 
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CLP INORGANIC ANALYSIS SITE; aol tden•Mctech 
9170 

Dato Rovhwed: 05/19/~ 

SOIL ANALYTICAL RESULTS (DG/ka,ppa)CASE NO.i 

SAXPLE LOCATIONS 
SAXPLE NUMBERS 
TRAFFIC REPOllT N\14BERS 
REKAAKS 

lNORCiAlllC ELEMENTS 

LAI.: Environmental Science, Engineering 

ST1016 
9170•1~0 

..M~~2L 

INSlRlMEIIT 
DETECTl°" · 

LlKlTS 

(ug/l,ppb) 

ST1019 
9170•121 
KA.1502 .__ 

ST1004 
9170·122 
MAJ50l 

ST1020 
9170•123 
MAJ504 

ST1002 
9170·'24 
MAJ505 

ST1018 
9170•125 
l(AJ506 
FLD.DUP. 

sno1a 
9710•126 
MAJ507 

. FLO.DU?. 

ST1009 
9170-127 

~1!N 

ST1015 
9170-12.a 

_e,15~ J 

ST10\t 
9170-129 

~10 

COO.TRACT 

• DETECTI004 

UNITS 

(UQ/l,ppb) 

-------------------------------~-----·-···························································-·································---------------------·--· 
ALUMINUM 

ANTIMONY 

ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCll.lt 
CIIR(J(ll.lt 

C06ALT 
COPPER 
IRON 
LEAD 
KACiNESll.lt 

KAIICiANESE 
MERCURY 
NICICEL 
POTASSillt 
SELEll ll.lt 
SILVER 
SOOIUM 

lllALLIUM 
VANADIUM 
ZINC 
OlHER: 

'l SOLIDS 
ANALYTICAL METHOO 

FURNACE 

p 

p 

f 
p 

p 
p 

p 

p 

p 

p 
p 

P. 
p 

p 

CV 
p 

p 

F 
p 

p 

f 
p 
p 

f 
p • ICP/fLAME AA 

99 10900 J 

·2l l7 J 
1.l 7.4 J 
0.4 217 J 
0.9 4.l 
4.1 

21 
7.2 
a.a 
4.7 
6l 
60 
28 

1 
0.2 
37 

196 
2.2 
a.1 

50 
1.6 

17 
· 2.a 

147 J 

3340 J 

22l J 
20 J 

1820 J 
l2SOO 

902 
1560 
322 
7.3 
203 · 

[666) 

55 
77 

13041 
z.z u 

22 
2320 J 

90 

25600 J 

47 J 

7.S J 

241 J 
7.2 
148 J 

2070 J 

a4 J 

302 J 

5710 J 

62500 
1140 
1860 
576 

21 

87'1 

[7601 
61 

120 
[204) 

Z.2 u 
26 

2940 J 

85 

15900 J 81600 J 

22 J 15 J 
6.2 J 4.a J 

348 J 141 J 

0.21 U t0.74l 
150 J 

9150 J 

'19 J 
341 J 

21800 J 

99000 
2110 
1680 
528 

12 
1380 

[440) 
59 

178 
tll41 

2.Z u 
27 

2870 J 

86 

96 J 
2700 J 

nJ 
44 J 

94700 J 

22000 
T.33 

1420 
609 
4.3 
566 

[491) 
11 
44 

(1851 

2 U 
29 

3640 .I 

92 

.9160 J 

29 J 
35 J 

245 J 

5.S 
284 J 

1600 J" 
283 J 
936 J 

31500 J 

426000 
975 

t4tn 
2500 

12 
2190 

[140) 
24 

592 
c,n1 

O.l U 
1'1 

3750 . .1 

94 

4070 J 

16 J 

[1.51 J 

98 J 

0.18 U 
42 J 

1300 J 

35 J 

56 J 
6390 J 

56600 
911 

[820] 
291 

l 
152 

mn 
8.6 

90 

t159l 
2~ 1 u 

5:S 

1aoo J 

92 
NOTEi J • QUAMTITATIOII JS APPROXIKATE DUE TO LIMlTATlOMS IDENTIFIED lM TKE 

QUALITY CONTROL REVIEU (DATA REVIEU). 
R • VALUE IS REJECTED. 

I 

ruo J 35300 J 

22 J 113 J 

8 J a.a J 
142 J 641 J 

0.19 U (0.59) 
53 J 

1440 J 

45 J 

90 J 

2520 J 

47900 
·1 no 
1390 
412 
2.4 
214 

t448] 
11 
78 

nn1 
0.3l U 

58 
2040 J 

91 

461 J 

4400 J 

132 J 

T.31 J 

90100 J 

70400 
3220 
1110 
1740 

52 
1370 

tll6l 
42 

151 

t:S:S1l 
0.39 U 

24 
noo .1 

76 

- .. -- --••"'• •"' '9ur' lri.l DI~·~~~ TMAM TME CRDL. 

66300 J 

168 J 

9.9 J 
681 J 

l.2 
462 J 

5030 J 

157 J 

786 J 

37600 J 

93300 

4140 
16JO 
11.70 

34 

1460 

t485) 

74 
235 

t562) 
l.5 U 
l7 

· 11400 J 

54 

35800 J 

198 J 

:so J 
751 J 

l.1 
6a4 J 

5970 J 

209 J 

1650 .I 

15200. J 

132000 
3230 

1660 
1040 
261 

2640 
[4411 

101 
l62 

[642] 
0.44 u 

l6 

10600 J 

68 

200 

60 

10 

200 

5 
5 

'O 

"I 

?.5 

100 

J 

5000 

15 
0.2 

40 

5000 

s 
,a 

5000 

10 

50 

20 
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CLP lNOAGANIC ANALYSIS 
SOIL ANALYTICAL RESULTS (IIQ/kg,ppni) 

SAMPLE LOCATIONS 
SAMPLE NIMBEllS 
TRAFFIC REPORT NIMBERS 
REJWll(S 

INORGANIC ELEMENTS 

ST1017 
9170•1:SO 

JilU 

UISTRIMEMT · 
DETECTION 

LIKlTS 
(ua/l,ppb) 

ST2002 
9170-131 

.ftil!~ 

Bollden·Kctech Dau Reviewed: · 
CASE NO.: 9170 
Envlronnental Science 1 Engineering 

S13003 
9170•132 
l'AJ51l 

TRP.BL(. 
9170-13:S 
MAJ514 
._ ug/l 

05/\9/M 

C061 l llA CT 
DE.TECT IOW 

LlMITS 

(UQ/l,ppo) 
............ ~ ........•.......•...••.•.......••.••.•...................................................................................... : _____________ _ 

AllJtlNIM p 99 17700 J 7910 J 17200 J [1l41 J 200 

AIITIIOIY p 2l 49 J 20 J 18 J J 6C 
ARSENIC F 1.l 22 J 5.5 J 20 J J H, 

BARll.14 p 0.4 1060 J 245 J 289 J tlOl J 200 
BERYLLIIM p 0.9 1.7 ,o.an [0.40) 5 
CADKIUH p 4.1 95 J 9l J ~J J 5 
CALCIUM p 21 8070 J 3480 J 3100 J [381 J 

" 
5000 

CHRCMIIM p 7.2 181 J 74 J 71 J [7 .21 J 10 
COBALT p a.a 186 J 2:S J 41 J J so 
COPPEil p 4.7 21aoo J 3950 J 11700 J ,:s J 25 
IRON p 6l tl:SOOO 39600 38000 112 100 
LEAD p 60 4890 1120 1730 5 
l'ACMESILlt p 28 3120 2090 le.40 5000 
KANGANESE p , 9l1 344 457 [1.21 15 
MERCURY CV 0.2 14 6.7 12 0.2 
NICKEL p 17 655 222 1740 i.o 
POTASSIIM p 196 [739) tM1l t5251 5000 
SELEIIIIM F 2.2 141 46 96 5 
SILVER p a.:s 215 74 76 10 
S0011.M p 50 12ao [508) tl1lJ t254J 5000 
TIIALLIUK F 1.6 2.2 U o.:n u 2.4 U 10 
VANADIU14 p 17 67 22 40 50 
ZINC p 2.a 17500 J zzao J 2900 J 26 J zo 
OTHER: 

X SOLIDS 17 13 8Z 114 
ANALYTICAL KETIICD NOTE: 
f - FURNACE 
p . ICP/fLAME M 
i:.V . I 

COLD VAPOA 



CLP EXTRACTABLE Oll!.ANlC ANALYSIS 
SITE:BOLIOEN, "ETECK, PROVIDENCE, ll 

S TJOJ'r Sr/OJJ/-CASE:9170 .s r10fh'. JTtcXJY Sr,o,S ST/OJI sr1°11 sr,cv.y- ST/03.). $T103c S>JIPLE 11\MSER: ~, Ak'.542 "Ar:543 ." >J:544 A.:545 . A.:5'6 Al'.547 ~~a "-l3l.9 Al::550 
TRAfflC REPOltT NlMBER: 9170•90 9170·91 9170-92 9170·93 9170·94 9170·95 9170•96 9170·97 9110-9a 9170•99 

DATE RECEIVED: 3/16'25/88 3/1&25/M 3/1&25/M 3/1&25/M 3/1&25/M l/16'25/M J/16'25/M l/16&25/M l/16'25/68 l/16&25/M DATE EXTMCTEO: J/30/M l/30/M l/30/M 3/lD/M J/30/M 3/30/M l/30/M l/30/M 3/30/M 3/30/58 DATE ANALUED: 4/1/M 4/1/M 4/1/M 4/1/M 4/1/M 4/1/M 4/1/M 4/1/M 4/1/M 4/1/M CONCENTRATlOI( UNITS: ... ,_. Ug/lr.g ug/lr.11 ug/ltg ug/ltg ug/kg ug/kg ug/ltg ug/kg ug/ltg OILUTl()I( FACrOR: 2.0 2.0 100.0 4.0 4.0 10.0 4.0 z.o 2.0 4.0 CROL 
COMPOUND 

ALPKA•IIKC: 8.0 111u 'l7u 1300u 46u 44u 100u 3&.i 16u 1&.i 38u BETA•BIIC: 8.0 ,11u 17u 1l00u 46u · 44u 100u 38u 1&.! 1&J 38u DELTA·IHC a.o 18u \7u 1l00u 46u 44u 100u 38u 16u 1&.i ~ ~-IHC(LlNOAME) 8.0 111u 17u 1lOOu 46u 44u 100u :sau 16u 16u :seu HEPTACIILOll a.o 18u 17u 1300u 46u 44u 100u 38u 1&.! 18u 38u ALDA.Ill a.o 1llu 17u noou 46u 44u 100u 38u 1&.! 18u 38u HEPTACHL06t EPOXlOE 8.0 1llu 17u 1300u 46u 44u . ,oou 38u 1&.! 18u 38u EMDOSULF#JI l 8.0 18u 17u 1300u 46u 44u · lOOu 3&.t 16u 16u 38u DlELDRlN . 16 36u 34u 2.600u 91u Uu 200u 76u 35u Y.u nu 4,4'•00E 16 36u 34u 2600u 91u Mu 200u 76u 35u Y.u nu 
1 ENORlM 16 36u l4u 2600u 91u 8&.t~ 200u 76'.J 35u 34u TTu 
~ ENOOSULflJC N 16 36u l4u 2600u 91u ~ 200u 76'.J :S5u 34u TTu ..J 

4,4'·000 16 36u 34u 2600u 91u ~ 200u 76'.J 35u 34u nu EIIDltlM ALDEHYDE 16 36u 34u 2600u 91u Uu 200u 76u 35u Y.u nu ENOOSULFAX SULFATE 16 36u 34u 2600u 91u 88u 200u 764.i 35u Y.u nu 4.4'•00T 16 36u 34u 2600u 91u 88u 200u • 764.i 35u 3-'u nu METHOXTCHLOR AO 180u 170u nooou 460u 440u 1000u 3aou 1aau ,aou 3-&Ju ENDRI N KETOHE 16 36u 34u 2600u 91u 88u 200u 7txJ 3Su 37u nu ALPIIA•CHLORDA>IE ao 180u 170u 13000u 460u 440u ,ooou 3aou 160u 180u 3-&Ju ~•CHLORDANE 80 180u 170u 13000u ~ 440u ,ooou 3aOu 160u 1Mu J<lOu TOXAPHEIIE 160 360u 340u 26000u 910u MOu 2000u 760u 350u 370u nou AAOCLOll-1016 ao 180u. 170u nooou 460u 440u 1000u Jeou ,aou 180u J.80u AROCLOll•1221 80 180u 170u 130oou 460u 440u 1000u ~ 160u 1Mu 3<10\J AROCLOR•12J2 80 180u 170u 13000u 460u 440u 1000u ~ 160u 160u J.aau AROCLOR•124Z co ROO •6000 460000• •44000 56000 100000 ,zooo. 'ta000 r,ooo· -.0000-AROC:UlR•124& co 180I, 170u uooou 460u 440u ,000u ~ \&Ou 1aou 360u All0CL~•1254 160 ~ .2100 690000- 50000 1'000 &6000 43000 -10000- -noo.. "'1000 AIIOCLOft• \260 160 360u 340u 26000u 910u MOu ZOOOu 760u 350u 370u. 7f0u 
# 

0 



CLP EXTRACTABLE ORt.A.NlC ANALYSIS 
SITE:BOLIOEN, KETECH, PROVJOENCE,l( 

0 -rJ0/0 $ T,).0/0 Srt:J«>S' 'E:Tc)ocfJ CASE:9170 .ST .,ioo.l :,1:~01Jl Sic)~ ~i .)OJ J ~7;).cio7 ST ).<X> I SAXPLE Kl.l(BU: "msf rtrls~ Affl1 ffl~4 'm55 m~6 m'57. (lhsa rm~9 ~ '9170•104 
. I . TAAffJC lEPOStT MIMBER: 9170·100 9170•101 9170-102 9170-103 9170-105 9170-106 9170·107 9170-tM 9170·109 OAlE lECEIVEOz. l/1&1.25/84 l/18'25/84 l/18'25/84 3/18'25/M l/13'25/M l/18'25/M l/1U2S/M l/13'25/M J/16l.2S/M 3/16'.25/M DATE EXTRACTED: -3/30/M J/31/M 3/31/M 3/31/M 3/31/M 3/31/M 3/31/M l/31/M l/31/M J;:s,,ea DATE ,'JjALTZEO: 4/2/84 4/2/M 4/2/M 4/Z/M 4/2/M 4/7/M 4/2/M 4/2./M 4/2/M 4/2/M CONCENTUTJON UIIITS: ~-- ug/tg ug/tg ug/kg ug/kg ug/ltg ug/ltg ug/lr.g ug/lcg ug/kg DILUTION fACTOlt; 1.0 10.0 4.0 4.0 20.0 10.0 4.0 10.0 20.0 4.0 CRDL 

~POUND 

ALPIIA•BHC 8.0 9.6u 120u 36u J6u 1a0u 92u J7u 91u 190u 43u IETA•IHC 8.0 9.6u 120u l6u J6u 160u 92u J7u 91u t90u 43u DELTA•IKC 8.0 9.6u 1ZOu 36u l6u 1Mu nu 37u 91u 190u 4Ju ~-IHCCLINO>Jjf) 8.0 9.6u 120u J6u J6u 1ll0u 92u J7u 91u 190u 4:Su KEPTACHLOII ·a.o 9.6u 120u 36u 36u 1a0u 92u 37u 91u t90u 43u ALOUII a.o 9.6u 120u J6u l6u 180u 92u J7u 91u 190u 4Ju HEPtACHlOII EPOXIOE a.o 9.6u 120u 36u J6u 1COu 9Zu J7u 9tu 190u 4Ju EIIOOS'UlFAII l a.o 9.6u 120u 36u J6u ,aou 92u J7u 91u 190u L3u DIELOllll 16 19u 240u nu 73u 360u 1ll0u 74u 1a0u Jeou r.w 4,4••DOE 16 19u 240u 72u 7lu J60u 1a0u 74u ,aou Jeou II& flCOIUM '\6 19u 240u nu 7lu l!-,Ou 180\J 74u 1aou J80u !loo 
"'1 
I f NOOS\JL FAX II 16 19u 240u nu 7lu 360u 180\J 74u 180\J J80u !loo 

...-
co ,.,•-ooo 16 19u 240u nu 7lu J60u 180u 74u 180\J 3Mu MY EN(>'IIW AlDE'ITOI: 16 19u 240u nu 7lu J60u 180u 74u 1Mu :Saou 66<.I ENOOSUlFA! :LFATE 16 19u 240u nu 7lu 360u 180u 74u ,eou 380u Mu 4.4'•00T 16 19u 240u nu 7lu 360u 180u 74u 1aou }a.Ou Uu JtETHOXYCIILO . llO 96u 1ZOOu .360u J60u 1800u 920u 370u 910u WODu 430.... fllDRIIC KETONE 16 19u 240u nu 7lu 360u 180\J 74u 180\J lM..! Mu AlPKA•CHLOAOAXE 80 ~ 1200u 360u l60u 1ao0u 920u J70u 9tOu t900u 4 3°'-.1 CAIMA·CHLOIWAXE llO 96u 1200u 360u 360u 1800u 920\J J70u 910u 1900u 430.., TOXAPHEIIE 160 190u Z400u n0u 7l0u J600u 1aOOu 740u 1000u l&lOu B60u AllOCLOlt•1016 80 96u 1200u 360u 360u 1ao0u 920\J 370\J 910\J. 1900u 430u AIUXLO!t•122t 80 96u 1200u 360u l60u 1ao0u 920u J70u 910\J 1900\.i 430u AlOCLCJa•1Zl2 80 ~ '200u 360u l60u 1ll00u 920\J J70u 910u 1900u 430u AROCLOR•124Z 80 MOO iOOOOO· -~- ••oooo 4"000 13000 · 33000 ..... --t<>OOOe-. uoooo- -4eoOO UOCLOR • 1 Z41S ao ~ 1200u 360u J60u 1800\J 920\J l70u 910u 1900u 430u A•OCLO!t•1254 160 1'°""" •'t90000 lOOOO 24000 9100 ~,eoo- ,1!000'"" ~ ~ -,i,ooo-Alt0CLOR•1260 160 190u 2400u 720\J 7l0u 3600u 11SOOu 740\J 11SOOu l.OOOu 660,.i 



. 
" 

'• 

CLP EXTRACTABLE OR<iAMlC ANALYSIS 

SlTE:Bolldeo, Metec:h, Provldence, RI 
CASE:9170 sr 3003 !>rJocu S"t.306'1 sr~ooy- ·O,.S<><>/ 1)J500.l 7)1SOO:, 01.SOOS" DJ.SCOb fb}~k__ 

S>Jf>LE Nl.lfBER !~,- AK562 A(563 AK564 AK565 AK566 AK':>67 AXSM >,:,:..569 AX:570 

SAAPLE LOCATlOM 9170•110 9170•111 9170•112 9170-113 9170-114 9170•115 9170-116 9170-117 9110-11a 9\70•1 \9 

DATE lECElVEO 3~1&&25·08 J•18'25·M l•1U25·M 3·1W5·M l·1&25·M 3•1U25·M 3·1U2':>·M l·1U25·M l·1U25·M l·1U2':>·M 

DATE EXTRACTED :S•:S1•M :S•:S1•M 3•29·M 3•29-M l·29·M 3•29·M 3·29-M 3·29-M 3·29-M l·29·M 
DATE AMALY2ED 4•8•M 4·l•M 3·31·M :S·l1·M 3·31-M l·l1·M :S•ll·M l·ll·M 3·31-M 4·12·M 

CONCEICTRATlOM UIIITS ug/ltg ug/kg ug/kg ug/kg ug/kg ug/ltg ug/kg ug/ltg ug/ltg og/ltg 
DllUTIOM FACTOR 4.0 4.0 2.0 2.0 z.o z.o 4.0 40 10 1.0 

CRDL 
CQWOJIID 

ALPHA·IKC a.o 38u 32u 18u 18u 17u 17u 38u 330u 240u a.0u 
BElA•IIIC a.o 3&1 ~Zu 1au 1&1 17u Hu 38u 3JOu 240u a.0u 
DELTA·IKC a.o 38u l2u 18u 18u Hu 17u l&I :SJOu 240u a.0u 
~-IKC(llMOAME) a.o 38u 32u ,au ,au Hu 17u l&I JJOu 240u a.Ou 
KEPTACKLOll a.o 3&1 32u ,au ,au 17u Hu l8u JJOu 240u a.au 

· AlDUII a.o :sau 32u ,au ,au 17u 17u 38u lJOu 240u a.0u 
KEPTACKLOll EPOXIDE a.o 38u JZu 18u 18u 17u 17u l8u JJOu 240u a.Ou 
EIOOSULFAM l a.o 38u 32u ,au 18u 17u 17u l&I 330u 240u a.au 
DlELORllC 16 76u 65u l6u 35u 35u 34u 76u 650u 470u 16u 
4,4'•DOE 16 76u 65u l6u 35u 35u 34u 76u 650u 470u 16u 

'1 
IIOUII 16 76u 65u l6u 35u 35u• 34u 76u 650u 470u 16u 

I - «>OSUlf AM II 16 76u 65u l6u 35u 35u 34u 76u 650u 470u 16u 
C ,41 •000 16 76u 65u l6u 35u l5u 34u 76u 650u 470u 16u 

dG>lllll AlDEKYl>E 16 76u 65u l6u 35u 35u 34u 76u 650u 470u 16u 
EIIOOSULFAM SULFATE 16 76u 65u 36u 35u 35u 34u 76u 650\J 470u 16u 
4,41 -DOT 16 76u 65u 36u 35u 35u 34u 76u 650u 470u 16u 
14ETKOXYCMLOll 80 :S.,Ou :SZOu 150u iaou 170u 170u ~ :SJOOu 2400,.J eov 
EWRUI ICETONE 16 76u 65u l6u 35u 35u 34u 76u 6Sau 47au 16u 
ALPKA•CMLOllDIJCE 80 l&Ou 320U 1aou 1a0u 170U 170u ~ 3300u 2400u eou 
GAMKA•CKlOIU>IJCE 80 3aou 320u 1ilou 1a0u 170u HOu }e.Ou 3300U 2400u Wu 
TCIXAPHEIIE 160 760U 650U 360u JSOU 350u J40u 760u 6500u 4700u 160u 
AllOCLC• • 1016 80 J80u JZOU 1a0u 180u 17'0u 170u 380u lJOOu 2400u Wu 
AAOCL01l•1221 80 ::saou 320u 180u 180u .· 170u 170u JaOu 3l00u 2400U Wu 

AllOCLOlt-1232 80 360\I J20u 1a0u 1eou 170u 170u ~ lJaOu 24aau Wu 
AlOCLOll•1Z4Z 80 nm1 ,eoooo.· • 9 10000-· •tDOO- 10000 .• 1Z900 ~ ~\ ""°°° r.ou 
AlOCLOll•1Z48 ao 380U lZOu 1aou ,eou 170u 170u l&Ou lJaOu 2400\J r.Du 
AROCLOl•1254 160 1'900. .eeoo eoo .. )JOG 11000 .. ,w t3'000 -1,000·· · 4700u 1o0u 
AAOCL01l•1260 160 740u 650u J60u JSOu 350u l40u 760u 6500u 4700u 16-0u 



~LP EXTRACT A~Lf. ORGANIC AHAL YSIS 
!)OIL ANAL YTICAJ. RESUL 'D 
(ppm) l'W'III f.A,._ • 
P.I\Gi; TIUlU. v ' 7 

~" , - - . 

:),mplin~ loc.a1ion '1l"10-dU Q1:J../J.r I 1qoo-c.1 q,'.1,,_[i cf,?l'\-S'-1 

s .. 111p!e Numl><"r 
,-Tr.11,c Reoon Number 
>-

<1 
I 
.) 

::, 

~cm.uk~ 
Ju m~ ,-:.+t ... t"'l 

Scmivol~tilc Comoound 

Alpha-BHC 
l\ct.&-BHC 

-~Ji:;:°ntH.: 
G.amm.a-f'>~tC (Llnd.arx:> 

J:l!:l•l.1Chl<>' 
Aloru, 

_H_!P~~~Ol" Eoox1dc 
Enoo\ulf 41'1 I ---·-01elur1n 
~ n-n E 
Eodon 

-EndosulCV'I N 
,;-;-.. -:-oo_o 

:.r.cir an Aloc-~dc 
:r>do\Ull;;-Su /,.a.le 
;-:-i.--:oo r 
l_etr~chlor 

E...ctrin K<""IOOC ---··-Chlon.l.1~ 

~_1-.C~ 
Aroclor-1011. 

-Aroctor::"f "i2 I ------·-Aroclor-12)1 
- ... ~1~12~1 
-A '7oc 1~(ii;1, 
-..-.7oc"1or-li:ii. 
,.. /\roe 1o<7i1to 

Conctntr.a tioo/Dilutioo f.ctor 
o,.,., rece1vc-d ll" t .. b 

:0.:!.~!!'2.Le~tr.Cted 
,.r°)~.'!:..2.!~"' I Y"',!_~ 

lm,1runie11t U\oed lor ~IYMI 

Note" 

J1Jc-("7) I ~...,._ 
R,_.;,..,,_.1 ~o 
Oercct,on 

Limit (~ml 

~o.,~ n. tL., 

-l, I,, 

() ~'( 11, 

,I/ ., 
Nf'r l'\)f,, 

o.~'-1 I.• 
,J.. ...L 

I• ri. KL. 
(3 .::>'-i l,':I., 

l :i RI 

:::) .'1 \"'.),, 

I .'.l ~L. 

I 
J... 

I\" 

"' ~.L 

r1 4 l'"tu 
L l-

,·. 0 

J /1,: / A f< 
>h">IL• 

,,J,.,-/rx 

l 
,q\l'.._{~ I tH.:.s-t'\l fl V < • ."C,'f 

l..{(J () d-.] 

I.~ • ".l .t..,. \,\u.. 

r., 

'l. G\ ·~ ,;-i .. .,_ (',,. 

,,. t,, :, 
/U/.1,- >Vf"r A OJI.. 

1 ~ (",:::,. '\ (\,. 

I~ J. .J., 
q_, .:JI.,, ,< .. 

,. q, <~ "-" 
,qlA. ,:ii.,, ,, .. 
'"\9u 5~ .... ..... (\, 
IC\ .::>1 .. , \(,~ 

-J~ ..J... J., 

~ ~, ?.J' 

'"' .,;iL, l~u. 
-:,.q u, "\/\,. 

.J... ...l, -l. 

10 / /) If\ 

,lt~/t(f , / ,r/oc 1 ,r-,:.;;,; 
'J_, /rl1' .,,·1,, h<:i '\ ,~ /c-c 

u/..,/q_f< -.;;,.,k_..,_ 'f ly /q"l. . . 

Compound w•1 no1 detected. 
l Qu.ntat.&IIOrl\ i.a ,pproaim.at• due lo limh.aliOrl\l ldcnlll&cd dur&n& lhoe 

<1"4hty control review (d.at.& v.&hd.1ion). 

,q..-.r,< 

:\-;).. 

\, ~ 

1.. '-I 

'• 

\.I,, 

/\IA, 
'\,'-I, 
.[ 

1-=h, 
,.'-1 ... 

1:i.. 
:!,.U, •• , .... 
.j,. 

Q.:-, ,-

ltv-._ 
':l,,-... -1" 

"tu,• 

Ir\ 
,. ,,_,I""' .. ,,~ Ice-

HJ.i1~ 

~&f I H'l -5'°.} q,,.o-Sl, q,M-S"?- Ot?-0-SK" qn,,,, ._sr, '11?v ·In 

f>,.,. <"ot. /.l.t:ffi'l- ,,q....-_ffi"l ,A.i::.SO'? ,qvr-1D rlL·.< I I 

..;lq I 'f X?- 7- ~, ri '/ 

I+•• I '-\ '"'- \ .<iu J;:i LA l~4 rr~ 
I 

,i. ., 
' 

., v -v 
'\'1..'-"-- ..::>,C\ v... '\,+, ;;,(' ..... ::)'l" "). -~\ .. 

,/ '., . .,., 
' " .:., 

,1/A /7Jf"t-- y"JN>.- /!)I',- rlJ ,+ ' • ',-"?-,, ..... -=>.G '\ -.. ::>.~ t... 
...,,., ,__,, 

J - ,\ .J. J,. ..L. ,I 

no... l '-f u I 'ii u ~{). l'iOu Ir (),, 
.,._,,. . ::i_q :1,,1t.., ") <: ~., ,_:., 

,-:,,,,. IY, I'&. ~). /41~ I,,, 
"'l.-V-... '.'A • '\'+, :Kl\, ;)_qr, .. _,I) 
\-:J./),. IY,. \ ')<;., I :+!'I. l~n. IU, 1 

I I 
'~ J, J, -.l,. ,.!,- '<' ,._-c-, I', l/1 9\ YI'\ 7).0 ·1,r 

1-:i.n ... I'{ l l'i:, ::¥,, I'-{ 0.., Irr, 
~-,,...._, N :1.J .. .:J l{\O 

I 
',(".}) ..,- >.() I 

.\. _::iq, ... ~t ...... '.).,b"'- .:i9 ('\, -;:\,.J.<\. 

,,,...,., 10 10 foe; /QC) IO<., 
,-, ,a fq<;,- ">It~ hr. ,1/nllf< -:,.1 t«hc- > IX /tr:, ,1 I.</ n,-
"'b, J,.,,., l J-."i It t _)/:, 1 IR<l' ,/.n I.< r "1./.:n lo. ,f,,/,j 
.; ;., / ,r; '-ilv !1tt l/ /•./he- y/.,'f«q ,;f y '/k,c V/v Int· 



-c1 
I 
-..) 

CLP t. .. . KACT A&.f. oaGANIC ANA1. YSIIS 
~OIL ANALYTlCAL aesu&.n 
(ppm) M 4-/ u,. 
PI\C.E THRU. 

J'f-5(1)(, J1SboE. 1CCJ.oo? _;1Soo7 0-1..~007 /J..C,0"7 ,;rnooY l'f?Ot)P J9Sc, 0 r tYS/;('c.P- ..,; 7C()("' 

S.1molin,: Location '1l°>f'> •l I '11-:ro-o. 91+0-.r-, 0117-1'>...._ u 

5.mple Num~r 
Traffic Reoort Number All_C"l".l ~v-,·1'\. "A-~IL.4 A\L.<:I q_· 

-- U,,I\......_._\, Rcnt"'ks 
IR Ss t.. I • Y)1e,\j h,,.""'- tJ • •.•. - ., l'-f 

Octect1or1 
!>cmivol,uilc Com""'"-.lnd Limit loom) 

. 
Al~-BHC O,\"'I. ":tt'lo =:l' ,~ . ,. ,\u... 
l\et-A-BHC 

-~lta-BHC 
Gclnuna-BHC ,Ll~l 
Hc-01.ichlot' 
A tor ar\ 

-~~':'!°' Eoox1dc 
F.noo~ul I an l 

,., _., ,L, ., 
~'-'!' r, "'l.w ,~ I\, ("q .:ii,, L;":l.,.... 

" 41-00E 
Endrin 

-EnooiulfMI N ----·-- ,', ,..."z «.-DOD ........ ' 
L,, ·'-" 

Er>drin Aldth~de ··", ... r\J/'I(' ,.,, 1'I, l'l) l'L.. YV~ 
-E,\d<nulfoll\ Su-I.ate r,~-< \'-1.r\. r'lu '.Y-1.. ',. 
'"· 11-061 .l.,. .I J ..L .I 

~c-thoxrcnlo< , ::i.-v,, ·:2c,/\,, f '1,/"\, 1,,; 
t.:.r.dr 1n Kc-tone o..:,.--< l'-lr\,. S'°'L ".)~ 

l.. ·" 
.... Chlord.ine ,'.J. ":1..1\f'\ .:t<'a, '"""'·· "I..\,. 

Tox.aphene .:2,'1 I"'"'- S'Cf f\. :l.~ {"'I., 

ArOCIOf'-101#. . ~ -::w-, .... '"¼fl, • '"'"'· '' -Aroctor:T'i21 I ----·-· ·- ,1.: .J,.. ,L J. Aroclor-11l2 ---------A roe l<>f' • l 11t 1 I~'\() '-t ,.-(\ 4-:::.,,,-<i' l"l.J'\ -------·· Aroctor-121t! ' ':l fY',. I ::ic.r-.... , 11 .. ~\•. 
,_Aroct~!>lt il, '-l l Id\ •, ,~,"- ::p -~ Cl -:-I' 
-Aro<:I<>< - i2b0 . l I \Jr V'\ • \'ln,. ~~, .. { "lo • 

Coocentr~tion/Dilution b.ctor ',.1'£) ~('\D •:\') ,o 
J.):!t..~"'~ l.»l l•b 1.l,L I~- 'I.\"- ,Cl« ~ 111.\ ,., -i, .. 1 ... < 

t:):a..~_T.e_l~ c-x tr •C ted "'I•~ I, a .. , .. ~ ,.,,.,,, "l ~,1. , . ... \.::.-..,,.,q 
.. l)!".'~!~."i" 1.11c1.,. '-4 \ (' , .... u ('\,. C, 'f ll'I t«: 

lru,trumc-nt ui.ed Jot' MWIIYM• 

NolC&I 
Compound w•• not detected. 

J Qu.an&i~t,on u ,pproaimAltt due to hmi&•tioiu idc:ntilied during Iha 
qu.ohl)' control review (d.,UA v~hd.tlion). 

• v .. 1..e j,. rc1ceted due tu other con&r•CIYAI critcrl• ca;r,mwd dwrin& 

"I l :lA ~r ( Cl /~-"C 9 l°V)-l. ':;I qo11-1:'i. '°/l~\-f,4 '-flM-~ 'It /'i - 1-t 

.4v,·1, ,ll<'(1,. .a.r r,~ n.1t.<'1 ct I+,, \:l. 0 fl J(.r.:., I I ,C_\ :.:i "\.. 

..'.l l ½'-{ 3?- ~c, .u ,l, g ~< 

. 
' • ,.. \.>- I\' 10.u <LC~ 1 t .... 1.0.u I.~'"" 

\.l. ' V ,:,, ,.1, 

'l. (\. ".:l\u. ·v;i: n, "i, f..u .".Cd i ,--:i.. 
' 

C, ,., ,L, .,. 
\. ' 

l'Ji 1'U f,t ,11),? /1)(}- /1)/t" /[ 'A. 11)/'.t-
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MEMORANDurl.' 

SUBJECT: 

FROM: 

ENVIRONMENT Al PROTECTION AGENCY 
OFFICE Of ENFORCEMENT 

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER 
BUILDING 53 BC•X 75?77. DENVER fEDERAl CENTER 

DENVER. COLORADO 80'225 

October 14, 1988 

Results of Polychlorinated Bipl1enyls Analyses 

Dean F .. Hill, Chief~ 
Pesticides & Toxic Substances Branch 

TO: Marvin Rosenstein, Chief 
Pesticides & Toxic Substances , Region I 

Attached is the analytical report for the determination of 
polycl1lorinated biphenyls (PCBs) in samples taken by your 
office in connection with an official investigation at the 
following site: 

Boliden Metech 

In summary, one of the circuit boards contained detectable 
levels of PCBs. 

Please advise if you have any questions regarding these 
analyses and when we may dispose of the remainder of tl1e 
samples. 

Attachment 

cc: Robert A. DiBiccaro, Regional Council, EPA Region I 

~>~! ( .. f I I I.~... .·- -... ~ ,,,._ _ .. .r _.,. 
. . . _,::,., ~ )/ '~,:; .... 
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ENVIRONMENTAL PROTECtlON AC,ENCY 
OFFICE OF ENFORCE,'/\ENT 

NATIONAL ENFORCE.,\ENT INVESilGATICNS CENTER 
BUtlDING 5), !'-OX 7.5227 OE"-iV~; ft'.>(;:..'. CEN1[R 

DENVER COlORADO 802'25 

C-' t E 
October 14, 1988 

MEMORANJJUM 

SUBJECT: Results of PCB analysis of 
/._,,. 

from Boliden 
Metech 

Arturo 

'.IO: De,n; F. Hill 

On August 29, 1988 Chain of custody Record was 
received on September 21, 1988) two circuit boards: were 
received under official custody seal from Region I. 'l'l1ese 
samples were from Boliden Metech. 

Analfsis was requested for polychlorinated biphenyls 
(PCBs). 

One of the samples contained detectable levels of PCBs. 

The results are given below: 

Sample Type of Concentration 
Number SamQle of Total PCBS 
7920001 circuit ND 

Board 

7920002 Circuit 7 ug 
Board 

Major Aroclor(s) 
Prese1 1.t 

1242/1260 

The detection limit for sample nwnber 7920001 w~ss 2 ug. 

The circuit boards were washed with hexane. The hexane 
was cleaned with sulfuric acid ar.d analyzed by electron­
capture gas chromatography. 

"A reagent blank was analyzed along with the samples and 
it did not contain any significant interferences. 

An EPA Quality Control Sample was analyzed in duplicate 
and the results were within the acceptable limits. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION I 

J.F. KENNEDY FEDERAL BUILDING, BOST.ON, MASSACHUSETTS 02203-2211 

January 31, 1989 

CERTIFIED MAIL 
RETURN RECEIPT REQIJ.ESTED 

John G. Coffey, Jr. 
Coffey, McGovern & Noel, Ltd. 
20 Washington Place 
Providence, Rhode Islana 02903 

RE: Boliden Metech, Analys1s Results from 
Samples Taken March 10-11, 1988 

Dear Mr. Coffey: 

Pursuant to 42 u.s.c. § 9604(e){4)(B}, enclosed are results of 
analyses the Environmental Protection Agency made of the samples 
taken at the Boliden Hetech, Inc. Allens Avenue facility in 
Providence, Rhode Island. 

Th& analyses reported 1n the memorandum dated November 18, 1988 
are minor correct1ons to the analyses EPA sent you on October 3, 
1988. The memorandum dated October 14, 1988 contains the results 
of analyses of two c1rcu1t boards collected from the Allens 
Avenue facility. 

If you have any questions concerning these materials, please call 
me at 617-565-3334. 

Timothy L. Williamson 
Assistant Regional Counsel 

Enclosures 

:1 
•: 

.J 

!i 

REC;E\VED 
JAN31 ft89 

PE57lCiD2S AND 
flTOXlC SU'.:ST t.NCES IJ .. 
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bee: Robert Maher 
Tony Palermo 

Marged Harris 
Susan Studlien (without enclosures) 
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OFFICE Of ENFORCEMENT 

O"'T 1 r. ~J,;:~ 
L,' ' ..... 

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER 
BUILDING n BOX 75227, DENVER fEDERAl CENTER 

DENVER. COLORADO 80225 

/v L -- I - \ ' er 

. . 
__,r-;''•""'" 

SUBJECT: 

FROM: 

TO: 

0A IE. 
October 14, 1988 

Results of Polychlorinated Biphenyls Analyses 

Dean F. Hill, Chief~ 
Pesticides & Toxic Substances Branch 

Marvin Rosenstein, Chief 
Pesticides & Toxic Substances , Region I 

Attached is the analytical report for the determination of 
polychlorinated biphenyls (PCBs) in samples taken by your 
office in connection with an official investigation at the 
following site: 

Bol iden Metech 

. In summary, one of the circuit boards contained de.tectable 
levels of PCBs. 

Please advise if you have any questions regarding these 
analyses and when we may dispose of the remainder of the 
samples. 

Attachment 

cc: Robert A. DiBiccaro, Regional Council, EPA Region I 
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ENVIRONMENTAL PROTECTION AGENCY 
OFFICE OF ENFORCEMENT 

NATIONAl ENFORCEMENT INVESTIGATIONS CENTER 
BUllDING 53. eox 25227, DENVER FEDERAL CENTER 

MEMORAND_!.!M 

SUBJECT: Results 
Metech 

Arturo 

DENVER. COLORADO 80225 

'.IQ: Dean F. Hi 11 

CA l[ 

October 14, 1988 

Boliden 

On August 29, 1988 ( Chain of Custody Record was 
received on September 21, 1988) two circuit boards were 
received under official custody seal from Region I. These 
samples were from Boliden Metech. 

Analysis was requested for polychlorinated biphenyls 
( PCBs). 

One of the samples contained detectable levels of PCBs. 

The results are given below: 

Sample Type of Concentration 
Number Sam121e of Total P!:;BS 
7920001 Circuit ND 

Board 

7920002 circuit 7 ug 
Board 

Major Aroclor(s) 
Present 

1242/1260 

The detection limit for sample nwnber 7920001 was 2 ug. 

·· The circuit boards were washed with he.xane. The hexane 
was cleaned with sulfuric acid and analyzed by electron­
capture gas chromatography. 

A reagent blank was analyzed along with the samples and 
it did not contain any significant interferences. · 

i\n EPA Quality Control Sample was analyzed in duplicate 
and the results were within the acceptable limits. 
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;".•,:,l yet-, lc,ri n.;-tE:-d B 1 !:•t·,P.,,y l Ar,i:\ 1 ys is i Y1 

S:,1 J /Se-::::i1,,ent:~. i,r,d t-:i pe S2irl'Dles. 
fu .• ~ 1,.'l:-:·1-1''.ett:-c:. Ir,c., P1·c ... ir'el",ce, RI 

C.-, e1r 1-: try Sect i c•ri ~ 
Sect ic,y, 

;:; •.• :,,1 j l :ir11:1 J. {.,-,c.,·.,-:.,e, C-·, l &f, C:-,ernist.ry 

>:.::>A -=-e~t :-:et nt::•d: Tl ,e f,et. errn.:i Y,f1t i c,n c,f Pc,l yct-d c,ri r,at.ed 
Bl~~Pnyls in ~oil ~~mples wa£ cerfo~med using the Mecium 
Le .. ·eI ~·,·c-c,~rnt,ic,n f,:,r Sc:,e:e-,,1r,g c,f PCB5 iY, Secti1nent/S,:dl, 
iuly 1365. The oYalitative analysis ~f PCS wi~e saMoles 
.,,,,.s ,,1:rfe<Y·1t·1eci 1.1s:i r,;. s..:.c, l r,c. "'c·id harde-ried pc\per arid 
cottc•r, ~.w;,.t,g.. RP.s•.1: ts fc,r the sc,i l ~arnole-s are reoc,rted 
,::,ut if, C:r"y ... eig1)t .• (!olg/kg). ,Resl1lts fc,r the wipe Sarnoles 
_n,··E-- re:1-:.,rt1:·d c,ut lrt cc,r,c:e-r,t.Yc.tic,y, per- s-arr,ple, (ug/sarnple). 
This 1a. J•.i~.tifieC: b)" t:-ic- p,·ecse",c-e c•f rneore t.har,c,r,e wipe 
i ,, !:;.,:,raf: sor11Pl es. ,:-,e e, >< t r"'ct s .-,ere scree-r,ed C•Y1 a 6 ft. , 
3i' s:: 30 ,=e1c:-:.:eci c-c:1.11~,, 1,o;i,,g a Vi<riaY• 210• gas chrc,r,1atc,grapr1 • 

Q~a:~ta~iv~ ftnd q~antit~tive analysis was ~one on a Hewlett 
~ac~a~d ~950 g~Y c~~omatog~~ph with dual 30m, E5 micron 
filM thlckr,ess, 0.2Smm, capil:ary colu~ns, J & W Scientific 
DB-S &nt' DB-1701. 

~ate Sn111,ole!:, R~ccn "·P.:.! t•)' i'.1·,e Lab::,r.,,tc,ry1 03/16/88 

Date Sarnpl es A:,a 1 y.:1::-c·: (13/ 1t-/E-S (13/21/88 
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'_''.3 E·;•;,r:Jr.~.:::·n;,l_ l=,,C.,.Ec-;-:o'J h0cr~CY 

f:.(l ~;G ~ t v l £: W St,· E-1: t 
:_E,:ins:c.,r,, ((H (>2173 

~--_·:.;..: :Y crn~TKCIL: 

·'• Or,:.• 1111::--, ... ,t:.d c•lc,r1•·. v,;;~-- 1r,cl 1.1cie-o ir, t.he a,,a1ysis. 

--, -=.. 

.. ·,. 

C - .: , 
.... -·. -
c-:,,:i:.,:.:•l,l',c' C·E<t.:i'<C71.1•:···~•t>.1,.•!,er,yl, ac,pr.::,·,:ir'lc-d-ely c:1t 2(> 0::-111. 
t. ,.e t· es,.,~ t. s f.:: r t l·,e- '= ,_,,... rr::,~·-.::. t. e- re-c·,:,.,•er· j_ £·s tn· e repc,y t ec, 
c•\.~:. -,.. , t ... , enc·:-, ~ ::11 1,c•) r.- • 

\.t··c-chj_,:,r· ~~-~-•·;, c~ c.r:•=•r--,:-,:~r;.L-<·.:-e~y 5 ppr,'?. 

) 5 : ~ S t. Pd ~ ' .. : ;- .. , • 

r:~,:•.•· -:_,,: .. , .• _ 

:. ':' .::. ,_: :·, : '· . : ::•:.; '·• 

.,. ... ,. '·~--~-. t: 0 , ... ,.r~·..:..·-
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-:.·•· 
--· -.:,., - . 
-. ~- ... .. ,, 

·.' . . -' ... 

-,r- . ... , -
, ; J ..:. L" 

- - , - ... - , 
--=:-:-::-.: .. : 

- - .. - -. .. .._ . : 

- .. . .. -- .. . 
r" .... ._ . . .. . 

;~ i;- I: : : (· -~•- , • > 

~-(:. C. :=:.'-_, t .,,:, .i,;:: t, ' .. •'·(~·; 

._ ........ ·-. 
. Ji·,..~- - ' -:; ! 

-- -- -- - - -- - - - - - .. -·. -- - - . - ... - - - - . - - .. - - - - -·- - -· - - - - -· - - --· -·- - .. - - - . ·- - - - - - .., -

. ::. ;-7.! . . -. 

=·- .: 
:1l1l-·--:~-­
~-:::-.:. ~ '? -•:• ' - :=. 

.1:<~:;-:--c::-.' 
1 (;9£,-.;:::, .. .:'. 

. - . 
":' -· . 

.. - . .· :··· ~-= 

r~-· • . 
. ::. •· -~ 

Arc•c l c,r-: ::.:..,2 
.. , •.•:" - :• . -
Arc,c l c-f - ; 2~4 
A, .. •-· :.. ; : ., . _: ,:: -:, 

.. -=·~ ·. ·: ; ... . :.:, . ..: 

. -. ··-· . ·- . 1'1',.• 

. -
·····' 
22 

. •,• , .. ;::, 

:•. f:·. (i : • 

J E, (,:) 
:t.(.(, 

:-. :;. (·) 

':-. ( : . 
. . .. : . · .. , ~- (, .. ; 

• •I - .. 

:.,~ ·.:;t":f· •• :. :-

---------- -- --· -- ---- ----- - . - .. - - ----- -·- - -·- - --- - -- -- ---- ------- - -- --- - - -·· -- ------
Sau,:,) e :--:-::c,:,ve:r·y fc,r 
Surro~~t~ ~om~~~~o k.E·, C.• ·• (:: c l E'~:" 

( : . ..: ) 

l(~S 

--------------------.-------- - -- -------------------------------------------
N..:•t-&s: 

ND = r,c,f,e c:et.ec·t-ed 
... = ac,::•l"'C•)()hle\t.e 

< = l ~ss thar, 
) = grf?~tt'a'i"" (he1Y1 

NA= not 6Dplicaole ~~e to high ~ample 
d1 l1.1t1c,,,s c,..-. ~a1:1ple iY,terfer·er:c-es 
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ii-H.,iPLE t~O. : 7'3217 
;AM OLE i.-OCATl ON: , __ _ 
• 1 H I C:. 

-HE OF. COL. LECT I O!h 

CAS 
NO. 

S1CiRE"'i 
NO. 

F1'":\C l LIT'( S,-,~-p~_ED: 

us EtN I ROl·,,.,EIHAL PROTECT :i o~.i A•:::.s-.icy 
REG l Ot-l I LA[-.C•~iH GRY 

Pc, 1 ycr, 1 c,r 1 r,"' t ed Bi pheriy is 

S.:\rno le prl: 

C ,:,rnc:,c".I ,·,d 

Percer,t fY;oisture: 

Cc,r,c. 
(ug/sc1rnple) 

Det. 
Limit Cc,,nrnentE, 

(L1g/sar11ple) 

-------------------------- - ----------------------------------------
!2574-ll-2 34671 A r~c,c l c, f -1 (11 & ND &o,ooo 
l l 1(1.:,-~6--=. 3-S~(,8 i:.rc,c l .::.,r· -1221 t-lD '30i000 

1 1 ! (14 - l 6-5 3:.;.;•32 A•··c,c- l c,r-1 ::.: .:::.2 ND 60,(1(1(1_ 

.:,34G'3-21-~ 3';1'1 '36 Arc,c l c,r-1242 66,000 E,(I, (l(IC, 

12672-2'3-6 3'3'.:,1)(1 P: ,· C•C l ,:, i" - 1 .:: 4 6 tO:D 60,000 

1 l<t·~7-b9-! 33::.(>'t Arc•c lc•I" -1254 ND 30, (1(1(1 

· o'36-e2-~• 3S~4(tb Hr··c,,:. l ,;,r- i..: &•) MD 3(>. 00(1 

1 oc,- 1-4-4 5!049 Ar··c•c l C•r· -1 2(:.2 ND 3(1, (1(1(1 

324-C3-5 E-:.. £.::,(1 (4,· c,c l c•r' - l ..:·&6 ND .'.!-(I. 0(11) 

-------------------------------------------------------------------------------
5~Mol~ ~eco~~~~ fo~ 
3urrc•Qate Cc,::•=":•m',d 

(.:c•!: e,·ved 

Recc•veri es 
( ~q 

-----------------------·-------------------------------------------------------
ND == r,,:,ne- c.e:tect ed 
"' = ,,q:,orc•x ur.;;.te 
( .,. le-ss t.har, 
) = 9r·e..- t E-r' \ haY1 

NA= not ~~p:icable due to higM eaw~le 
d1 l1.1t 1c,,,s c,,~ ~ar,,ple interie-Y·e,,ce-s 
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si;MPLE t-:o. : 73213 

SY:"~i='LE LOC'.AT JON: 
DAT~ OF CGLLECT!ON: 
TIM~ OF C6LLEC110N: 

SAMPLE RESLli.....1S: 

CRS 
NO. 

S~OP.ET 
NO. 

F.=iCILIT( S,:.::i=LED: 

US ENVJRO~MENTAL PROTECTION ~GENCY 
REG IO,~ I L(,E<0Rt11 DRY 
Pc•l1chlc,r1r,c<ted E<ipher,yls 

Sarnole p'-l: 

C C'i1l c,,:. I.\ (td 

PF.rcer,t t,:c,istllre: 

Cc,r,c. 
( L1g.l!:iw1ole) 

Det.. 
Li 111 it Ci:•rrH,1en t s 

(:r.g/sarn::,le) 

-------------------- -------------------------------------------------------
12674-11-2 3-4&71 Ar·c.,c l c,r -1(11 G ND 3. (I() 

111(14-28-2 33-.88 A-1· C•C } ,:,; -1221 tJD 4. 50 

11141-16-5 33492 Arc,cl c,r-1232 ND 3. ()() 

53.ttG9-2l-'3 ::;-;'130 Arc-cl c.,r -1242 -4.2 3.00 

12672-29-6 ~'35(11) Arc,c 1 c,<·- j 24 8 tJD 3. (1(1 

11097-6'3-1 39504 Ar-oc:.lc.,r-125-\ J,.9 1.50 

~ 1 0'3G-82-5 :;·3508 Arc,c lc,r-126() ND l. 51.'.• 

100-1 ... -4 8164'3 Arc,c l c.,r - I 2l:.2 ND 1.50 

, 3~-4-23-5 8165() Arc,c-1 c,r--1258 ND 1.50 

------------------------------- --- ------------------------------------------Dbserved 
RE-cc,veri es 

(i<) 

Sample Recovery for 
Surrc-qate C-::,111pc••.1r,d 

D~cachlc,rob1phenyl 72.. 

-----------------------------------------------------------------------
Nc,tes: 

ND = nc,r.e detected 
"' = .,.porc-H11nate 
< = l E·':-S than 
) = gr·e.;..ter thar, 
NA= not aoplicable due to hign ~amole 

d1lut1c,r,s c,r f:a1t1ple ir,terferences 
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SAMPLE NO,: 73214 
S~~PLE LOCATION: 
DATE OF COLLECTION: 
TIME Or COLLECTION: 

S1-\MPLE RE SUL TS: 

CAS 
NO. 

SlORET 
NO. 

FAC l LI TY S(W,PU:D: 

US H.IV I RON:1ENTAL PROTECT l ON AGEt.JCY 
REGION I LABORATORY 
Pc,lychlc,r1r,2'ted 8ipher,yls 

Sarnole pH: 
Percent Moisture: 

Cc,ric. 
(,.,g/sarnple) 

Det. 
Li rn it Cc,r,iroent s 

(1..1g/!=-c1rnple) 

------------------------------------------------------------------------------
12674-11-2 34£-71 Arc•clor-1016 ND 3.00 

11104-28-2 33.'.tBB P. r· .::,cl c,r-1221 ND 4.50 
. 111 41-16-5 3'34'32 Arc,c l c,r-1232 ND 3,(10 

534£>'3-2 l -'3 3'34'36 Arc,c l c,r-1242 3.0 3.00 

126 72-23-6 3'3500 Arc,cl c,r-1248 t~D 3.00 
11097-E-'3-1 3'.3504 Arc-clor-1254 1.6 1. 5(1 

~,'3€,-82-5 39::,,:,e Arc•c l c,r-126(1 ND 1. 5(1 

.00-14-4 &164'3 Arc,c lc,r-126.:: ND 1. 51) 

324-23-5 81 f:,5(1 Arc,c l c,r- l 268 ND 1. 50 

~;;;i; Recovery fc~ - Observed 
Surrogate Corooound Recoveries 

(~) 

Decach l c,rr:-t, :a c,he-r,y l 

-----------------------------------------------------------------------------
Nc,tes: 

ND= none detected 
~ = apprc,xi,n&te 
(=less thatt 
) = greater than 
NA= not ~~p:ic~ole due to high 5ample 

dil1.1tic,r,s c,r sarnole iY,terferer,ces 

~-a? 



sqMPLE ~o.: 73215 
~,A~PLE LOCATION: 
DATE 0~ COLLECT] •~: 
TJME CF COLLECr:o~: 

CAS 
NO. 

STORET 
NO. 

FAC I LJ T'( ::_:,=1·,·p;___ED: 

us E:-J'v' 1 F-:::,' .. ~Etrr AL PHOTEC T 10:--J ,-:,:;:::~JCY 
~EGIO~ I LA80RATORY 
i:··c, l yc-h l c,r i r,2<t c,,d E< i pr,er,y ls 

Sarnole pH: 
Pe~cent Moisture:. 

Det. 
Cc,r,1pc,1.1r,d Cc,r,c. Lirnit Cc,rMnents 

( L1g/s-aropl e-) ( 1..19 / !: c:1 f(l P} E-} 

------------------------------------------------------------------------------
12674-11-2 ".:..-4£.71 Arc,c- l c,r- l (I 16 NO 3. (1(1 

11 1()4-28-2 33458 Arc,c-lc,r -1221 ND 4.50 
11141-l 6-'5 :::,3 Lf';l2 A,-c,cl c,r-1232 ND. 3. ()(1 

5346'3-c.l-'3 3'34'3G Arc,c l C•Y-1242 ND 3. (ll) 

12672-2'3~6 3~5()(1 Arc,c-lc,,,--1246 ND 3. (>(I 

110'37-£,5-1 335(14 A roe l c,.---12::;:.4 t,D 1. 5(1 

11(1"36-82-5 3-,5.;:,s Arc,c:1 C•( - l 2G(1 ND 1. 5(1 

, 110(1-14-4 8164'3 P.r'C•C' l c,r'-1 :::52 ND 1 ~ 50 

.>732L.-23-5 31&50 (~r"·C•C ~ C•l' - l 268 ND i • 5•.I 

------------------------------------------------------------------------------
SaMple Recovery for 
Surrc,;,at.e Cc,rnr::our,d 

Decachlorob1phenyl 

Obser-·ved 
Rec-c,veri es· 

(;() 

'33 

-----------------------------------------------------------------------------· 
Nc,tes: 

NO= no~e ~et~cted 
~ = apPYC•Y.irnate 
< = less t.'1al'1 
) = 9,eater than 
HA = r,c,t ~-.opl icabl e due tc, high !:-a 

dilutions or saMole interferences 
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3Al",PL E t.:C,. : 7 3216 
;Af•iPLE LO:'ATJ ON: 
)ATE Or C~LLECTION: 
r l M!:: [.i= C-Cti. ... L.EC T 1 ON: 

;AK;:L~ RcS~..iL TS: 

CAS 
NO. 

STORET 
NO. 

FACILITY SnMPLED: 

US Et.J\,1 I ROr.JM[::IHAL PROTF.C T 1 ON AGEt~CY 
REGION I LABORATORY 
Pc,lychlc•rlf,2-te-d B1 pher,yls 

Sc:110:::,le pH: 

Cc,rnpc,1.1r,d 

Perc-12nt t-',oisture:· 

Cc,r,c. 
(ug/~arnple-) 

Det. 
Li,nit Cc,1ornents 

(ugh,arople) 

----~----------------------- - --------------------------------------------
12674-11-2 34671 Arc,c- 1 c,r-1 (1 l 6 

11104-2B-2 3'3L,BB A,··c•c- 1 c,r-1221 

12141-16-5 ~'3452 Arc,cl c,r-.1 .. ::32 

5346'3-~l-3 3'34'36 Arc,c l c,r-l 242 

12572-2'3-6 335<)0 A·..--c,c l C•<" - l 2:4 i3 

1 10'37-£.9-1 3'35(>.t. Arc,c l or-1254 

•()56-82-5 3·s5c,s A<·C•C- l C•r··- l ~-G,) 

100-14-4 6i64·3 A,··oc~ c•r" - i ~E 2 

324-23-~ bl650 Ar'·C•C} ,:,,· - l 21::-B 

Decachlorob1phenyl 

ND 
t,D 
ND 
15 
ND 
22 
ND 
t,O 
ND 

Recc,ve, i es 
(~) 

76 

l 2. 0(1 

18. (l(I 
j 2. (1(1 

12.00 
12. 00 

£-. cic, 
5. (l(l 
G. (1(1 

6. (Ii.I 

------------------------------------------------------------------------------
~D = no~& c~t~cted 
"" = 8porc,,: 1 rr.ate 
( = less t ~ .. ,,,, 
> = ~rec1-. t E-f""' t hay, 
NA = r,-:,t . .,.:,i:•~ical:tle due tc, high ~a 

d1l~tions or saMple interferences 

"'""' I/. 



US E-~•~• l F0h:-1[tfltl1_ PrtOTC:CT; [):~ A-::.HJCY 
I REGIO~ I LA80RATORY 

SAMPLE ~O.: 73218 
SAM;=IU: Lc:::-r ... TION: 
DA7E GP CO~LECTJO~: 
Tl,.-::: c-= ;:::']'_Lc•::T:0 1,: 

r~o. 

P,:,} ye h 1 c,,, 1 r,"' t. e-d f, i pher,y] s 

Sc:111;:,le pH: 
Pe~cent Moisture: 

Det. 
Cc,,op :o1.1r,d Cc-r,c. Li1tlit Cc,rnr,1ey,ts 

( t1g/!: a11,pl e) ( ug/5""111::il e) 

------------------------------------------------------------------------------
~2674-11-2 34&71 hr"C•C l ..:•r· - l (1 l E, ND 3(1. (1(1 

11104-26-2 ::-·34~8- At' C.•C' l C• r· - i 2 2 1 I\D 45. 0(1 

111-41-16-5 2"-·~1.g~ Ar·c,c} ..:,r - l 2 32 I.JO .3(1. (1(1 

5346'3-2l-'3 334'36 Arc,cl c,Y'-1242 '36 30. (1(1 

12672-C·'3-6 33~·(>(t A t"C•C l C• I' - 1 21, 8 t,D 3•.00 
110'37-E,'3-l 395(>.L, Aroc l c,r-1254 6'3 15. (>(> 

t C>Sb-[".2-5 395,:,s Arc,c l C.•r· -1 26(> ND 15.(1(1 

.110C:-l4-4 61 E..4'3 Arc,c ! C•r· - 1 ~;:62 r~o 15. (10 

"7j7 32-4 -23-~- Sl65C> Arc.•c l c,,- - ~ 2f.8 NO 15. (>C, 

---------------------------------------------------------~--------------------Cobser·ved 
Rec-cive't"'ies 

(~) 

SaMPle ~ecove~y for 
Surr~~~t~ Cowoound 

Dec·"'ci-. 1 c,,.. c,b 1 nheY,y l BS 

------------------------------------------------------------------------------
ND = y,,:•i"•!:' oe:-t e-ct ed 
.,, = c:1:;:.,prc:,x 1 ,n,..te 
( = l es Go t -, ar, 
) = p,··e-c-t e-r t har, 
NA = r,,:,t .;.,!:,pj icat•l e di..,e tc, hi gn 5arnole 

cl1lut10ns or 5ample interferences 



523 (100 ppm) 
524 (1500 ppm) 
525 (760 ppm) 
526 (2210 ppm) --, 

#518 (520 ppm) 
#519 (390 ppm) 
1520 (110 ppm) 
#521 (119 ppm) 
1522 (90 ppm) 

BOLIDEN-METECH 3/10-11 /88 
1795 (98 ppm) 
1796 (158 ppm) 

1788 (94 ppm) 
1787 (680 ppm; >430 ppm) 
#788 (600 ppm: >•470 ppm) 
,1'789 (12.6 ppm) 
1790 (186 ppm) 

[ 
i 
.) 

Cl 
1 

---
, ... , 

I I 
, __ _ 
0 Qa 

o· CJ1 
··-• • • • ••••• 

,--
" ' , . • MILL SORTING 

BUILDING 

1797 (128 ppm) 
1798 (151 ppm) 
1799 (410 ppm) 

4 
3
ec:::)2 

1 

I ,- ..... , \ 
I I • '\ . 

I • 

' ,' , __ _ 
1514 (496 ppm) 
1515 (186 ppm) 
#516 (85 ppm) 
#517 (222 ppm) 

1501 (15 ppm) 1791 (68 ppm) cO 1502 (32 ppm) 1792 (360 ppm) 
#503 (86 ppm) ,.... l O l l 5 #504 (30 ) #793 (110 ppm) 

, '\ ppm 1794 p 02 ppm) 

\ , #506 (390 ppm) #782 (21.9 ppm) 
• ' #507 (9<4 ppm) #783 (27 ppm) 

\ , ,.___ "iO 

0 #527 (318 ppm) 
#528 (298 ppm) 
#529 (610 ppm) 
1530 (145 ppm) 

I I 1505 (122 ppm; >104 ppm) 0 
I ' 6 1508 (129 ppm) #784 (52 ppm) 
\ \ #509 (227 oPm) 1785 (22 PO<n) 18 ' -- -.-.--, 1510 (1170 PP,,) 

, _, ' 1511 (1260 PP,,) ---... #778 (18.4 ppm) 0 

,...--,. , \ 
I \ 

I I 
I I 
l I 
' '· 
__ , 

' \ 1512 (2180 ppm) • ', #779 (22.8 ppm) 
, 11513 (630 _,) ,' I 1760 (45 PO<n) 17 a; 

I I I J #781 (17.1 ppm) LU I I > 
I ,

1 
I ,' 1773 (57 ppm) a: 

I , ,, I #774 (39 ppm)oo LU , ' ,, , ,n5 134 PO<nl g 
\ I ,, ' 1776 (88 ppm) UJ \ if) ,, I 1777 (57 ppm) 16 . 9 \ I , I > 

•• , 1 ' · 15 o 
' / I I CC #751 (2300 ppm: >1820) ', , I __ , #764 (80 ppm) Q. 

#752 (1830 ppm; >1260) ,_ - - \ _ --· --- 1765 (51 ppm) 
1753 (2620 ppm; >320) "' - 1766 (130 ppm) 
1754 11020 ppm) i I 1787 144 => 

4 

11 

f . 

YARD. 
~ 

ENTRANCE 

1755 (1830 PS)ffl; >1410) - -- #768 (82 ppm) 
1 
0 

#760 (132 ppm) 0 
#761 (160 ppm) I A-1'f t>-V,,_.:t D 

; Pile 115 
1769 (43 ppm) 
#770 (49 ppm) 
1771 (24 ppm) 

, 1772 (8 ppm) 
#762 (75 ppm) I 

~ 
TRAILER 

ALL LOCATIONS APPROXIMATE 

! . 

PPM • PARTS PER MILLION OF PCBa 

- SHREDDED MATERIAL 

••••• UNSHREDDED MATERIAL 

__ !~3 (51 ppm) 13 

, ' ---, 
I " , ' I I ' I \ 

I I I 
: I ' 8 
f I I f , . 
I , t I 
\ , I . I 
\ I I , --~ .. _, 

#756 (710 ppm) 
,11757 (270 ppm) 
#758 (705 ppm) 

. 12 

0 
.if7~Q 11 ~1 oom· >78\ 
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... -

ANALYSIS: 

Sample 
. - . -. 

#2 Surlace 

#2 A (14.) 

12 B (33.) 

112 C (60") 

~ ---... . .. -- ~---~ ~4 ~ ---- ---• @1 ~ 

Soxlet 

Grain 
Size 

·-. - . ·-· 

+4 
+10 
+35 

+270 
•270 

+4 
+ 10/+35 

+270 
•270 

+4 
+10 
+35 

+270 
•270 

.+4 
+10 
+35 

+270/•270 

. 

TABLE 1. CHEMICAL ANALYSIS OF SOLID SAMPLES· SOLVENT EXTRACTION 

Bollden Malech Storage )'ard, Providence RI 
Results of Tesl Pll Samples (Test Pit 12) 

Total Weight Grain Size 1242 Weighted 
of Sample Dlslrlbutlon Concentrallon Average 

--·· .. . .. ,.., ...... \\.,1..,11') 

54.17 0.301 142 42.74 
31.09 0.091 54 4.91 
30.63 0.17 120 20.40 
67.36 0.374 101 37.77 
20.95 0.065 100 6.50 -

t~o1'(~ 
112.33 

12.10 0.03 · 0 (1) 0.00 
94.37 0.25 ~ 0 (1) 0.00 

241.94 0.65 o{,) 0.00 
25.19 0.07 0.00 

0.00 

23.'45 0.14' 0 (1) 0.00 
16.69 0.06 ~ 0 (1) 

0.00 
36.89 0.14 ol,) 0.00 . 
110.'42 0.'43 0.00 
59.35 0.23 0.00 

0.00 

37.78 0.28 0 (1) o.oo 
29.53 0.22 ~ 0 (1) 0.00 
32.43 0.24 o(;'\ 0.00 
36.42 0,26 0.00 

0.00 

1254 Weighted 
Concenlrallon Average 

I DD 111] IPPmJ 

H 4.21 
6 0.55 

12 2.04 
17 6.36 
1 0 0.65 

13.81 

0 (1) 0.00 ! 0 (1) 0.00 
o{,) 0.00 

0.00 
0.00 

0 (1) 0.00 

~ 0 (1) 
0.00 

o(~ 
0.00 
0.00 
0.00 
0.00 

. 
0 (1) 0.00 5 0 (1) 0.00 

o(i\ 0.00 
0.00 
0.00 

{1) Reported •• <3 ppm. 

Paqe 1 

~l -

Total 
Concontratlon 

(onmJ 

46.96 
5.46 
22.44 
44.13 

7.15 
126.14 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

-



:, 
I 

_,.J 

I ... ulll 

ANALYSIS: 

Sample 

~ 

Soxlel 

Grein 
Siu 

All-. . ... --!!!.. 

Total Weight 
ol Sample 

. . ... -~ _ _. _____ .... -~ .. 
1.::1•••~.1 

(t} Reported aa <3 ppm. 
(2} Reported aa <10 ppm 
(4) Reported as <40 ppm. 

~ .... ,.. . . '[Illa ~- . ~ .I. ' 

Bollden Mtte<:h Storage Yard, Providence RI 
Results or Test Pit Samples (Test Pit 13) 

Grain Size 
Distribution 

,. 

0.49 
0.09 
0.17 
0.21 
0.04 

0.47 
0.06 
0.13 
0.29 
0.05 

0,25 
0.15 
0.23 
0.26 
0. t 1 

1242 
Concentrallon 

J 1,1µ1111 

110 
53 
62 
95 
142 

0 (1) 

0 (,) 
~ 0 (I) 

o(~ 
~ 0 (1) 

0 (2} 

oC~'\ 
~ 0 (4) 

. 

,.._ -- -"\ 

Weighted 
Average 

\PPffiJ 

53.90 
4.77 
10.54 
19.95 
5.68 

94.84 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-- --

1254 
Concentration 

(DDmJ 

59 
18 
28 
50 
55 

0 (1) 

o(~ 
~ 0 (I) 

o(,\ 
~ 0 (I) 

0 (2) 

o(~'\ 
~ 0 {4) 

'"":::"'J -:-w) 

Weighted 
Average 

(ppm) 

28.91 
1.62 
'4.76 
10.50 
2.20 

47.99 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

..-.,, 
I j 

Total 
Concentration 

(ppm) 

82.81 
6.39 
15.30 
30.45 
7.88 

142.83 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



- t_-J 

ANALYSIS: Soxlat 

Sample 
Grain 
Siu 

- -

(1) Reported as <3 ppm. 
(2) Reported as <1 O ppm 
(3) Reported as <20 ppm. 
(4) Reported •• <40 ppm. 

0 
5 
'0 
'O 

' 
0 
5 
·o 
·o 

f 
0 
5 
'O 
0 

f 

0 
5 
'O 
70 

r--. c=.. 

Total Weight 
or Semple 

... 

111.04 
23.,H 
22.48 
-4-4.18 
17.7-4 

27.37 ... 
42.14 

107.40 ... 

.. 6.68 
18.91 . 
30.03 
.. 8.70 
13.15 

52.59 
23.30 
25.83 
29.43 
1-4.77 

-.. . . ~.J 1!!!11 a -·1 

Bollden Malech Storage Yard, Providence RI 
Result• of Test Pit Samples (Tut Pit 14) 

' . Grein Size 
Distribution 

--
0.54 
0.07 
0.11 
0.22 
0.06 

0.15 

0.24 
0.61 

0.30 
0.12 
0.19 
0.31 
0.08 

0.37-
0.13 
0.18 
0.21 
0.11 

1242 
Concentration 

__ i t,# t,, • ' ~ I 

20 
67 
93 
1-41 
201 

j 
0 (1) 

9 

0 (2) 5 0 (3) 
OU\ 

0 (2) 

0 ('4'\ 
1 0 (4) 

Page 3 

Weighted 
Average 

\l,l~lllJ 

10.80 
4.69 
10.23 
31.02 
12.06 
68.80 

0.00 
0.00 
7.65 
0.00 
0.00 
7.65 

0.00 
0.00 
0.00 
0.00 . 0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

- - J 

1254 
Concentration 

I DDlllJ 

29 
28 
22 
7 
77 

0 (1) 

) 0 (1) 

0 (2) 

0(1") 
~ 0 (3) 

0 (2) 1 0 (4) 
0 ,~'\ 

-· -·· ~.Ai 

Walghtod 
Average 

!PPmJ 

15.66 
l.96 
2.42 
1.54 
4.62 

· 26.20 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

c-:-:i 

Total 
Concentration 

IPPm} 

26.46 
6.65 
12.65 
32.56 
16.68 
95.00 

0.00 
0.00 
7.65 
0.00 
0.00 
7.65 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-



- -- ..., ~ •• ....,._ .. -- ~ I . I I ~ "" 4-- -1 ~ 

ANALYSIS: 

Sample 

-----·--· 

Soxlel 

Grain 
Size 

-·-·- ··-· 

(1) Reported •• <3 ppm. 
(2) Reported •• <10 ppm 

Bollden Meleeh Storage Yard, Providence Rl 
Results of Test Pit Samples .(Test Pit IS) 

Total Waight · Grain Size· 
of Sample Dlatrlbullon 

1242 Weighted 
Concentrallon Average 

-···- ~ , ........... IDDmJ 

16 11.52 
51 2.55 
59 4.13 
68 11.44 

244 7.32 
36.96 

0 (1) 0.00 

} O(,f (l) 0.00 
0.00 
0.00 

0 (1) o.oo 
} 0 (1) 0.00 

0 (,"\ 0.00 
0.00 
0.00 
0.00 

0 (2) 0.00 

)11 11 1.54 
0.00 
0.00 
1.54 

.. - •·1 ~ 

1254 Weighted 
Concentration Average 

(DDffl) (DDm) 

7 5.04 
9 0.45 
ts 1.05 
29 3.77 
55 1.65 

11.96 

0 (1) 0.00 

!c,R <1
> 0.00 

0.00 
0.00 

0 (1) 0.00 

~ 0 (1) 0.00 

6(0 0.00 
0.00 
0.00 
0.00 

0 (2) 0.00 J O (1) 0.00 

O(" 0.00 
0.00 
0.00 

~ .. 

Total 
Concentration 

(ppm) 

16.56 
3.00 
5.18 
15.21 
8.97 

48. 92 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
l.54 
0.00 
0.00 
1.54 

• m. 



.. ...A 

ANALYSIS: 

Sample 
Number 

'6 Surface 

16 A (21•) 

16 B (49") 

16 C (78•) 

.. .. --I 
' I 

Soxlel 

Grain Total Weight 
Size of Sample 

(Sieve No.l {gm~l 

+,4 96.2 
+10 20.5<4 
+35 33.72 

+270 <47.53 
-270 11.94 

• 4 
+10 
+35 

+270 
-270 

+-4 
+10 
+35 

+270/-270 

+4 
+ 1 0/+35 

+270/-270 

47.49 
15.40 
40.97 

110.-49 
16.67 

36.98 
18.95 
26.11 
19.05 

60.18 
31.97 
14.47 

(1) Reported as <3 ppm. 
(2) Reported •• <10 ppm 

.. ~""' , ""' - a 

Bollden Melech Storage Yard, Providence RI 
RHUlta of TH\ PU Samplea (Teat Pit 16) 

Grain Size 
Distribution 

(%\ 

0.-42 
0.11 
0.15 
0.27 
0.05 

0.28 
0.06 
0.16 
0.43 
0.07 

0.37 
0.18 
0.26 
0.19 

0.56 
0.30 
0.14 

1242 
Concentrallon 

{ppmJ 

28 
10 
47 
60 

174 

1 '1 0 1') 

0 (1) 
) 0 (1) 
) 0 (.j'\ 

Weighted 
Average 

(ppm) 

11.76 
1.10 
7.05 
16.20 
8.70 

44.81 

1254 
Concentrallon 

(ppm) 

4 
9 

5 
7 

23 

0.00 0 (1) 

0.24 ~ 0 (1) 
0.00 0 (~ 
0.00 
0.00 
0.24 

0.00 0 (1) 

0.00 5 0 (1) 
o.oo o(;\ 
0.00 
0.00 

0 (1) 

j 0(.\0 (1) W 0(2) 
") 0 (1) 
J 0(.-) 

0.00 

Page 5 

dlili ~ :,~ 1111 

Weighted 
Avorage 

(ppm) 

1.68 
0.99 
0.75 
1.89 
1.15 
6.46 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

Total 
Concentration 

(PPm} 

13.44 
2.09 
7.80 
18.09 
9.85 

51.27 

0.00 
0.24 
0.00 
0.00 
0.00 
0.24 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

l a 



ANALYSIS: 

Sample 
Numcer 

17 Surface 

17 A (26.) 

17 B (4r) 

17 C (78") 

Soxlel 

Gr•ln 
Siu 

1.:,u11v• l"IU,I 

+4 
+10 
+35 

+270/-270 

+4 
+10 
+35 

+270/-270 

+4 
+10 
+35 

+270 
•+270 

+4· 
+10 
+35 

Total Welghl 
of Sample 

10111.sl 

117.05 
23.21 
24.15 
36.18 

68,19 
31 .15 
-41.69 
51.12 

24.24 
13.87 
47.00 
126.92 
19.57 

47.15 
14.34 
21.85 

+270/-270 33.60 

(1) Reported as <3 ppm. 

·- -· I ~ 1 ~; 

Bollden Metech Slor•ge Yard, Providence RI 
Reaulta of Tut Pit Samples (Test Pit 17) 

Grain Size 
Distribution 

\ , ... 
0.6 
0.09 
0.12 
0.19 

0.35 
0.16 
0.22 
0.27 

0.15 
0.06 
0.19 
0.52 
0.08 

0.40 
0.12 
0.19 
0.29 

1242 
Concentration 

---

138 
777 
425 
1364 

0 (1) J O (t) o(i'\ 

0 (1) 

o(,'\ 
~ 0 (1) 

0 (1) 

~ 0 (1) 
oci'\ 

Weighted 
Average 

82.80 
69.93 
51.00 
259.16 
-462.89 

o.oo 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

Pano I;. 

... ... 

1254 
Concentration. 

17 
878 

4 
78 

0 (1) 

oC.\ 
~ 0 (1) 

0 {1) 

o( ;') 
\ 0 (1) 

0 {2) 1 0 (1) 
o( ,'\ 

.... .... , 
I • 

Weighted 
Average 

10.20 
79.02 
0.48 

1-'.82 
104.52 

0.00 
0.00 
0.00 
0.00 
0.00 

.. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

... 1 
I 

dlD 

Total 
Concentration 

93.00 
148.95 
51.48 
273.98 
567.41 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

..i ~t 



C) 
I 

(1:) 

- ~ - - - - - ~J " -
ANALYSIS: 

Sample 
-

I 

Soxlet 

Grain 
Size 

• 

- -- -

.4 
10 
35 
1/-270 

,4 
10 
35 
~70 
:70 

•4 
to 
35 
?70 
270 

•4 
10 
35 
?70 
(70 

(1) Reported a, <3 ppm. 

I . • I 

Bollden Melech Storage Yard, Providence RI 
RHulta of Teat Pit Samples (Test Pit 18) 

Total Waight Grain Size 12 4 2 Weighted 
of Sample Dlatrlbullon Concantra\lon Average 

---- 11.--· ........... .......... 

60J~2 0.39 163 63.57 
24.19 0.15 187 28.05 
26.52 0.17 92 15.64 
45.28 0.29 154 44.66 

151 .92 

28.78 0.10 0 (1) 0.00 
28.90 0.07 ~ O (11 

0.00 
95.20 0.23 

o(~ 
0.00 

223.47 0.53 0.00 
31.02 0.07 0.00 

0.00 

> 20 0.12 0 (1) 0.00 
15.16 0.09 s O (1) 

o.oo 
31 .12 0.19 o(;\ o.oo 
82.57 0.50 0.00 
17.41 0.10 0.00 

0.00 

35.68 0.17 0 (1) 0.00 
25.62 0.08 1 0 (1) 

0.00 
95.90 0.30 

o(i'\ 0.00 
104.98 0.32 0.00 
42.90 0.13 0.00 

0.00 

Page7 

m - -J -.. 

1254 Weighted 
Concentration Average 

\UU111j \pPml 

34 \3.26 
13 1.95 
4 1 6.97 
14 4.06 

26.24 

0 (1) 0.00 

~ 0 (1) 
0.00 

C) ( :'l 0.00 
0.00 
0.00 
0.00 

o (1 l 0.00 

~ 0 (1) 
0.00 

O(~ 
0.00 
0.00 
0.00 
0.00 

0 (2) 0.00 

\ 0 (1) 0.00 

°'-'' 0.00 
0.00 
0.00 
0.00 

- la 
I I 

Total 
Concentration 

\ppm) 

76.83 
30.00 
22.61 
48.72 

178.16 

0.00 
0.00 

.0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

~ .. 



... .. 

ANALYSIS: 

Sample 

..... 

Soxlel 

Grain 
Size 

~ ... 

Total Weight 
of Sample 

-~-···..,-· -·-·- ,,._., -···-
4 140.98 
10 37.91 
35 50.63 
(70 71.52 
70 20.71 

,4 33.06 
10 24.86 
35 56.71 
~70 97.26 
t70 21.34 

•4 58.61 
10 29.09 
35 73.00 
i?70 103.01 
t70 21.34 

(l) Reported aa <3 ppm. 

.. ... . . ....... ~ ... ... 
Bollden Metech Storage Yard, Providence RI 
Results of Test Pit Samples (Surface Pits #9, #10, a. #11)) 

Grain Size 
Dlstrlbutlon 

·-
0.54 
0.1 

0,13 
0.18 
0.05 

0.20 
0.10 
0.23 
0.39 
0.08 

0.28 
0.09 
0.23 
0.33 
0.07 

1242 
Concentration 

--··· 

147 
92 
384 
321 
597 

16 
92 
26 
73 
219 

1 2 
56 
4 
5 

109 

Page 8 

Weighted 
Average 

·--··· 

79.38 
9.20 
49.92 
57.78 
29.85 

226.13 

3.20 
9.20 
5.98 

28.47 
17.52 
64.37 

3.36 
5.04 
0.92 
1.65 

'7.63 
18.60 

1254 
Concentration 

--··· 

34 
15 
43 
47 
112 

6 
15 

0 (1) 
10 
31 

3 
62 

0 (1) 
0 (1) 
22 

... 1111111 

Weighted 
Average 

--··· 

16.36 
1.50 
5.59 
8.46 
5.60 

39.51 

1.20 
1.50 
0.00 
3.90 
2.48 
9.08 

0.84 
5.58 
0.00 
0.00 
1.54 
7.96 

~ 11181 

Total 
Concentration 

,,....,., ... 

97.74 
10.70 
55.51 
66.24 
35.45 

265.64 

4.40 
10.70 
0.00 

32.37 
20.00 
67.47 

4.20 
10.62 
0.92 
1.65 
9.17 

26.56 

.ii .. 



I 

I~ 

1·· 

I 

I 

l 

I[ ,-
1 

I 

I 
1· 
II 

I 

• 

n2 Surface: +4 D 54,17g 

PCB 1242 
PCB 1~54 

03 Surface; +4 ~ 106.826 

PCB 1242 
PCR 1254 

03 B + 4; B-horizon; TPD3; 
+4 mesh; 107 .6g 

64 Surface; +4 a 111,04g 

PCB 1242 
PCB 1254 

05 Surf ace; +4 • 34 7 .S0g 

PCB 1242 
PCB 1254 

16 Suface; +4 • 96.2g 

PCB 1242 
PCB 1254 

68 Surface; +4 ~ 6O.92g 

.. PCB 1242 
PCB 1254 

#9 Surface; +4 • 140.98g 

PCB 1242 
PCB 1254 

#10. Surface; +4 • 33.06g 

PCB 1242 
PCB 1254 

Ill Surface; +4 • 58.61g 

PCB 1242 
PCB 1254 

So:.. h let 
Extract 

14 2 pp:n 
14 ppn 

110 ppn 
5 9 p!Jlll 

<J ppn 

20 ppm 
29 ppll 

16 ppm 
7 ppn 

28 ppm 
4 PP' 

163 ppm 
34 ppn 

147 pptll 
34 ppn 

16 ppal 
6 pp111 

12 pplll 
3 ppai 

Extract 

2 ppb 
(PCB 1242) 

<l ppb 

l ppb 
(PCB 1242) 

1 ppb 
(PCB 1242) 

1 ppb 
(PCB 1242) 

2 ppb 
(PCB 1242) 

1 ppb 
(PCB 1242) 

(1 ppb 

<1 ppb 

\,,,' ;1 ~ e r C X: : JC:_ ! Or: 

in Soxhlet 

21 S ppm 
2 7 PP11 

60 PP11 
30 ppm 

96 ppm 
19 ppm 

40 ppm 
16 Pm 

23 ppm 
5 ppn 

217 ppm 
31 ppn 

88 pp11 

18 PP' 

95 ppa 
13 pplll 

22 ppm 
5 ppal 

TABLE 2. Comparison or Solvent Extraction with Water Extraction 

G-10 
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ATTACHMENT H 

WESTON/ARCS SEDIMENT SAMPLE RESULTS 
JULY 1992 

H-1 2/19/93 



Pesticide/PCB Soil Analysis 
µg/Kg 

Site: Bol Iden Metech, Inc. 
Case: 18525 SDG: M086 

Sarrple Nurber AAQ86 AA087 M088 AA089 AA090 AA091 

Sarrple Loe at I on SD·.01 S0·02 S0-03 SD· OJ. S0-05 so-06 

Laboratory Nurber 9207963 92070964 92070965 92070966 92070967 92070968 

Ca-lPOOND CR0L 

atpha·BHC 1. 7 20 U 21 U 22 U 22 U 26 U 27 U 

beta·BHC 
1.7 20 U 21 U 22 U 22 U 26 U 27 U 

delta·BHC 
1.7 20 U 21 U 22 U 22 U 26 U 27 U 

gemna·BHC(Lfndane) 1 .7 · 20 U 21 U 22 U 22U 26 U 27 U 

Heptachlor 
1.7 20 U 21 U 22 U 22U 26 U 27 U 

Aldrfn 
1 .7 20 U 21 U 22 U 22 U 26 U 27 U 

Heptachlor Epoxide 1.7 20 U 21 U 22 U 22 U 26 U 27 U 

Endosulfan I 1. 7 20 U 21 U 22 u 22 U 26 U 27 U 

Dfeldrln 
3.3 38 U 40 U 43 U 43U 50 U 52 U 

4,4'·D0E 
3.3 38 U 40 U 43 U 43 U 50 U 52 U 

Endrfn 
3.3 38 U 40 U 43 U 43 U 50 U 52 U 

Endosul fan II 
3.3 38 U 40 U 43 U 43 U sou 52 U 

4,4'·DDD 3.3 38 U 40 U 43 U 43 U 50 U 52 U 

Endosulfan Sulfate 3.3 38 U 40 U 43 U 43 U 50 U 52 U 

4,4'•[)01 3.3 38 U 40 U 43 U 43 U 50 U 52 U 

He t hoxych tor 17,0 200 U 210 U 220 U 220 U 260 U 270 U 

Endrfn Ketone 3.3 38 U 40 U 43 U 43 U sou 52 U 

· -dr1n·Aldehyde 3.3 38 U 40 U 43 U 43 U 50 U 52 U 

>ha-chlordane 1.7 20 U 21 U 22 U 22 U 26 U 27 U 

rma·Chlordane 
,.1 20 U 21 U 22 U 22 U 26 U 27 U 

.uphene 170,0 2000 U 2100 U 2200 U 2200 U 2600 U 2700 U 

uoclor 1016 33.0 380 U 400 U 430 U 430 U 500 U 520 U 

Aroclor 1221 67.0 nou 820 U · 870 U 870 U 1000 U 1000 U 

Aroclor 1232 33.0 380 U 400 U 430 U uou 500 U 520 U 

Aroclor 1242 33.0 380 U 400 U 430 U 430 U 500 U 520 U 

Aroclor 1248 33.0 380 U 400 U 430 U 430 U 500 U 520 U 

Aroclor 1254 33.0 380 U 400 U 430 U 430 U 500 U 520 U 

Aroclor 1260 33.0 380 U 400 U 430 U 430 U 500 U 520 U 

Dllut fon factor: 10 10 10 10 10 10 

Date Sllllllled: 7/29/92 7/"29/92. 7/29/92 7/29/92 7/29/92 7/29/92 

Date Extracted: 8/5/92 8/5/92 8/5/92 8/5/92 8/5/92 8/5/92 

Date Analyzed: 8/15/92 8/15/92 8/15/92 8/15/92 8/15/92 · 8/15/92 

X Hofsture: 13 1a 23 23 34 36 

41000929\18525PS.\IK1 

H-2 



Site: Bol idcn Kctech, Inc. 
Case: 18525 SDG: AAC86 

SaJ!llle Nuiber: 
SaJ!llle Location: 

Laboratory Nuiber: 

CCW"<f>OOND 
alpha·BHC 
beta·BHC 
delt11-BHC 
gOOlllll·BHC(Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxlde 
Endosutfan I 
Dieldrln 
4,4'-0D_E 
Endrln 
Endosutfan II 
4,4' ·0D0 
Endosulfan Sulfate 
4,4'-0DT 
Hethoxychtor 
Endrln Ketone 
Endrln·Aldehyde 
alpha-Chlordane 
g8111118·Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

CROL 
0.05 
0.05 
o.os 
0.05 
0,05 
0.05 
0.05 
0.05 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
o.s 

0.10 
0.10 
0.05 
o.os 
5.0 
1.0 
2.0 ,.o 
,.o 
1 .o ,.o 
1.0 

Dilution Factor: 
Date Sanpled: 

Date Extracted: 
Date Analyzed: 

41000929\18525PA,\IIC1 

AAC92 
RB·07 
92070969 

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0,05 U 
0.05 U 
0.05 U 
0,05 U 
0.10 U 
0.10 U 
0.10 U 
0.10 U 
0.10 U 
0.10 U 
0.10 U 
0.5 U 

0.10 U 
0.10 U 
0.05 U 
0.05 U 
5.0 U 
1.0 U 
2.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0U 

, 
7/29/92 
8/5/92 
8/15/92 

H-3 

Pesticide/PCB Aqueous Analysis 
µg/l 
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SITE: Bel !den Hetech, Inc, INORGANIC SOIL ANALYSIS 
(mg/Kg) 

CASE: 18525 SDG: k>.11847 
LABORATORY: SKINNER & SHERAAN LABS 

SAf\PLE HUMBER: HAIJ847 AAIJS48 HA\/849 HAIJ850 HAIJ851 HAl./852 · 
SAMPLE LOCATION: S0-01 S0-02 S0·03 S0-04 S0·05 S0-06 

LABORATORY NUMBER: onn-01 012n-02 072TT·03 072TT·04 onn-05 072TT·06 
X SOllOS 79.7 n.8 79.5 76.4 62.4 60.9 

INSTR\J4ENT CONTRACT 
DETECTION DETECTION 

LIMITS LIMITS 
INORGANIC ELEMENTS (mg/Kg) (mg/Kg) 
-----·-···-····-··-·····--····· ···---- --·-····-------------··---------····-·--···--·------····-·······-·-----···-····· 
ALUKIIIUM p 4.8 5280 3370 4320 4990 3840 4670 40.0 
ANTIMONY p 3.3 3.9 U 4.2 U 4.0 U 4. 1 U 5.5 U 5. 1 U 12.0 
ARSENIC F 0.44 5.0 2.6 4.2 6.0 19.2 8.8 2.0 
BARIUM p 0.92 74.6 J 26.3 J 66.3 J 64.6 J 640 J 95.4 J 40.0 
BERYL LI UH p 0.14 0.25 U 0.16 U 0,54 U 0.18 U 0.29 U 0.44 U 1.0 
CADHIUH p 0,30 0.36 U 0.63 U 0.82 U 0.98 U 7.3 2.3 U 1.0 
CALCIUM p 3.1 4630 J 43500 J 5490 J 5510 J 2070 J 2270 J 1000 
CHROMIUM p 0.98 17.5 U 10.2 U 16.2 U 15.3 U 63, 1 82.S 2.0 
COBALT p 0.70 3.7 3.2 4.9 3.7 4.S 4. 1 10.0 
COPPER p 0.76 117 J 128 J 1070 J 196 J - 497 J 235 J 5.0 
IRON p 1.5 26200 12600 13900 18600 26600 19300 20.0 
LEAD F 0.34 200 322 290 305 5700 357 1.0 
MAGNESIUM p 8.0 3790 2510 3910 4120 1410 3770 1000 
MANGANESE p 0.88 158 J 133 J 117 J 136- J 87.5 J 143 J 3.0 
MERCURY CV 0.02 0.21 J 0.53 J 0.60 J 0.60 J 0.71 J 0.75 J 0.10 
NICKEL p 0.78 62.2 32.0 25.3 19.4 11 .a 30.J 8.0 
POTASSIUM p 53.1 n4 447 684 m 619 1080 1000 
SELENIUM f 0.56 2.0 J 1.0 J 3.2 J 1.7 J 4.2 J 1.1 J 1.0 
SILVER p 0.96 2.1 J 1.8 J 1.8 J 2.0 J 3.8 J 3.7 J 2.0 
SOOJUM p 6.3 1650 J 2700 2290 2390 744 U 6150 1000 

· THALLIUM F 0.86 1,1 UJ 1.0 UJ 0,99 UJ 1. 1 UJ 1.3 UJ 1,3 UJ 2.0 
VANADIUM p 0.48 20.9 12.1 17.6 15.9 17.3 24.7 10.0 
ZINC p 0.58 219 207 271 324 1250 468 4.0 

-----··········································~·····························································-·········-·· 
ANALYTICAL HETHOO 
f • FURNACE 
P • ICP/FLAME AA 
CV COLO VAPOlt 
AS • SEMI AUTOMATED 

SPECTROPHOTa4ETRIC 

8:\18525.W1 

NOTE: J • QUAHTITATION IS APPROXIMATE DU£ TO LIMITATIONS IDEIITIFIED 
IN T.HE QUALITY CONTROL REVIE\I (DATA REVIEW). 

·• VALUE IS NON-DETECTED 
U • VALUE IS NON-DETECTED ANO DETECTION LIMIT IS RAISED. . 
UJ· VALUE IS NON-DETECTED ANO DETECTION LIMIT JS ESTIMATED. 

VOLUMES USED IN PREPARING SAMPLE FOft ANALYSIS: Hg 0, 10 L1 AA & ICP 0.20 L • 

MET \.IEIGHTS Of SAMPLES: 1.00 G FOft AA & ICP 
0,20 G FOft Kl 

H-4 
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SITE: BolidcnMctech, Inc. 

CASE: 18525 SOG: HA\1847 
LABORATORY: SKINNER & SHERIV.N LABS 

SAflPLE NUMBER: 
SA.'1PLE LOCATION: 

LABORATORY NUMBER: 

INORGANIC ELEMENTS 

INSTRUHENT 
DETECTION 
LIMITS 
(ug/1,ppb) 

K>.11853 
RB-07 
onn-01 

CONTRACT 
DETECTIO!I 

LIMITS 
(ug/1,ppb) 

········································---·-············-·-·····-------·-···-----·-····-···--·-·· 
ALUMINUM p 23.9 192 200 
ANTIHOIIY p 16.3 60.0 
ARSENIC f 2.2 10.0 
BARllM p 4.6 5.5 J 200 
BERYLLIUM p 0,70 5.0 
CAOMIUH p , • 5 5.0 
CALCIUM p 15.5 111 5000 
CHR~IUH p 4.9 22.5 10.0 
COBALT p 3.5 3.5 U 50.0 
COPPER p 3.a 6.3 J 25.0 
JROII p 7.6 11.a 100 
LEAD F 1. 7 9.7 3.0 
HAGNESIUH p 40. 1 42.9 UJ 5000 
HANGANESE p 4.4 15.0 
HERC\JRY CV 0.20 0.20 

I NICKEL p 3.9 5.3 J 40.0 
POTASSllM p 266 5000 
SELENllM f 2.a UJ 5.0 
SILVER p 4.a 10.0 
SOOllM p 31.3 1010 5000 
THALLllM f 4.3 UJ 10.0 
VANAOllM p 2.4 50.0 
ZINC p 2.9 11.4 UJ 20.0 

···········································-···------······················-·············-········ 
ANALYTICAL HETHCO 
f • FURNACE 
P ICP/FLAME AA 
CV • COLD VAPOR 
C • COLORIMETRIC 

18525HOH.\IK1 

NOTE J • 0UANTITATIOH IS APPROXIMATE DUE TO LIHITATIOIIS IDENTIFIED 
QUALITY CONTROL REVIEW (DATA REVIEW). 
VALUE IS NON-DETECTED. 

UJ • VALUE IS NON-DETECTED AND DETECTIOII LIHIT ESTIMATED. 
U • VALUE JS NOH-DETECTED AND DETECTION LIMIT IS RAISED. 

H-5 
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SI IE; Bol idcn He tech, Inc. 

CASE: 18525 SOG: HA\.1847 
LABORATORY: SKINNER & SHERMAN LABS 

SAHPLE NUHBER: 
SAMPLE LOCATION: 

LABORATORY NUHBER: 

INSTRlMENT 
OE TECT I OIi 

INORGANIC ELEHENTS LIHITS 
(ug/1,ppb) 

HA\.18Sl 
RB·07 
onn-01 

CONTRACT 
DETECT !OIi 

LIHITS 
(ug/1,ppb) 

--------------···--·--·--·---···-······-········-····-··············--·---------·----------·--·-·· 
ALUHINUH p 2l.9 192 200 
ANTIHONY p 16.3 60.0 
ARSENIC F 2.2 10.0 
BARllM p 4.6 5.5 J 200 
BERYLLllM p 0.70 5.0 
CAOHIUH p 1 .5 5.0 
CALCIUM p 15.5 111 5000 
CHRa-1I UH p 4.9 22.5 10.0 
COBALT p 3.5 3.5 U 50.0 
COPPER p 3.8 6.3 J 25,0 
IRON p 7.6 71.8 100 
LEAD F 1.7 9.7 3.0 
HAGNESIIM p 40. 1 42,9 UJ 5000 
MANGANESE p 4.4 15.0 
MERCURY CV 0.20 0.20 
NICKEL p 3.9 5.3 J 40.0 
POTASSIIM p 266 5000 
SELENIIM F 2.8 UJ 5.0 
SILVER p 4.8 10.0 
SOOIIM p 31.3 1010 5000 
THALLllM f 4.3 UJ 10.0 
VANAOllM p 2.4 50.0 
ZINC p 2.9 11.4 UJ 20.0 

••••••a••-•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ANALYTICAL METHOO 
f • FURNACE 
P ICP/FLAME AA 
CV • COLO VAPOR 
C • COLORIMETRIC 

18525HOH,\IK1 

NOTE J • 0UANTITATION IS APPROXIMATE DUE TO LIHITATIOIIS IDENTIFIED 
QUALITY CONTROL REVIEW (DATA REVIEW), 
VALUE IS NOH·OETECTEO. 

UJ • VALUE IS NON·DETECTEO ANO DETECTION LIMIT ESTIMATED. 
U • VALUE IS NON·OETECTEO ANO DETECTION LIMIT IS RAISED. 

H-5 




