Environmental
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Management

399 Boylston Street, 6% Floor
Boston, MA 02116

(617) 267-8377

(617) 267-6447 (fax)

21 May 2003 http://www.erm.com
Reference: 1922 01

Mr. Brian Monahan
Conservation Commission
Wayland Town Hall

41 Cochituate Road
Wayland, MA 01778

Dear Brian,

On behalf of Raytheon Company (Raytheon), Environmental Resources
Management (ERM) is pleased to submit this update of Site activities for
the former Raytheon facility at 430 Boston Post Road in Wayland,
Massachusetts. In accordance with the special condition 33 in the Order
of Conditions 322-532, dated 13 August 2002, analytical results from on-
going Site investigation activities is presented in this package.

On 4 April 2003, ERM and Raytheon provided the Commission with a
partial update of a polychlorinated dibenzo-p-dioxins (PCDDs) and
polychlorinated dibenzo-p-dibenzofurans (PCDFs) analytical data set
collected in the March 2003 sampling round. The purpose of this letter is
to provide the Commission with the remainder of the data set from the
March 2003 sampling event.

On 5 March 2003 and 20 March 2003, ERM collected sediment samples
from 36 locations, labeled WS-1 through WS-36 (Figure 1), for laboratory
analysis of one or more of the following parameters:

» PCDDs/PCDFs by EPA Method 8290

¢ Polychlorinated biphenyls (PCBs) by EPA Method 8082

e Polyaromatic hydrocarbons (PAHs) by EPA Method 8270
e Metals by EPA Method 3051

The following is enclosed:
e Summary tables from sediment sampling in wetland for

PCDDs/PCDFs and PCBs received to date (Table 1); and PAHs
and heavy metals (Table 2);
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o CD of PCDDs/PCDFs analytical data; and
e Figure 1 indicating sediment sampling locations.

The human health and ecological risk characterizations for the Site have
been updated and indicate that the risk posed to the Site by the impacted
sediments has not changed in light of the new data. Therefore the
remedial strategy for the Site has not changed based on the enclosed
data. For more information please refer to the detailed update of the risk
characterization that was provided to the Ms. Kim Tisa of the EPA in a
letter dated 8 May 2003, which the commission was copied on.

Raytheon looks forward to continuing our cooperative effort, during this

Site investigation. If you have any questions or comments please contact
the undersigned at (617) 267-8377 or Edwin Madera at (978) 440-1813.

A
Sincerely, | ?‘ P—

Ladmj// ﬁﬁ&w

Rachel B. Leary

IIGJBr/obmskl P.G,, LSP

Project Engineer Prmbzpal in- Charge
rbl
enclosures: Table1 -2

Figure 1

CD - Analytical Data

cc:  Edwin Madera, Raytheon Company
Benson Gould, CMG
Public Repositories



Table1

Summary of Sediment PCDD/PCDF and PCB Analytical Results - March 2003
Former Raytheon Facility

‘Wayland, Massachusetts

Sample L.D.

Depth

Date Sampled.
C

P

Polychlorinated Biphenyls (ug/kg) (EPA Method §082)
Aroclor 1254
Aroclor 1260
Total PCBs

Total Organic Carbon(%}

Polychlorinated dibenzo-p-dioxins (PCDDs) (pg/g)
2,3,7,8-TCDD
1,2,3,78-PeCDD
1,2,34,7,8-HxCDD
1,23,6,7,8-HxCDD
1,2,3,78,9-HxCDD
1,23,4,6,7,8-HpCDD
OoCDD

Polychlorinated dibenzo-p-dibenzofurans (PCDFs) (pg/g)
23,7 8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,23,4,78-HxCDF
1,23,6,7,8-HxCDF
2,34,6,78-HxCDF
1,2,3,78,9-HxCOF
1,2,3,4,6,78-HpCDF
1,2,34,7,8,9-HpCDF
OCDF

Total 2,3,7,8 TCDD Equivalent

Nates:
NA = Not Analyzed

. _ B ing location in proposed remedial area
pg/ g=picograms per gram (dry weight basis)

Flags

u not detected, value shown is one-half of DL

j concentration less then LMCL

e EMPC = peak did not meet confirmation criteria

d result reported from a dilution of the original extract

b detected in laboratory method blank as well as field sample

ws-1

1 (612
05-Mar-03

Flags




Table 1
Summary of Sediment PCDD/PCDF and PCB Analytical Results - March 2003

Former Raytheon Facility
Wayland, Massachusetts
W55 WS-5 WS-6
(6-18")  Flags| (18-24") Flags| (6-12") Flag
05-Mar-03 05-Mar-03 05-Mar-03
Parameter
Polychlorinated Biphenyls (ug/kg) (EPA Method 8082) NA NA
Aroclor 1254 13 u
Aroclor 1260 37
Total PCBs 50
Total Organic Carbon(%) 166 0.158 538
Polychiorinated dibenzo-p-dioxins (PCDDs) (pg/g)
2,3,78-TCDD 0.1 u 0.15 u 0.25 u
1,2,3,7,8-PeCDD 01 u 015 u 02 u
1,2,34,7,8-HxCDD 01 u 015 u 0.25 u
1,2,3,6,78-HxCDD 0.1 u 0.15 u 025 u
1,2,3,7,89-HxCDD 0.1 u 0.15 u 0.25 u
1,2,3,4,6,78-HpCDD 43 j 03 u 36 ]
OCDD 218 0.55 u 239
Polychlori d dibe -p-dib (PCDFs) (pg/®)
2,3,7,8-TCDF 067 j 01 u 0.2 u
1,2,3,7,8-PeCDF 0.05 u 01 u 0.15 u
2,34,7,8-PeCDF 02 e 01 u 015 a
1,234,7,8-HxCDF 045 ej 01 u 01 u
1,2,3,6,7 8-HxCDF 005 u 01 u 01 u
2,3,4,6,7,8-HxCDF 032 i 01 u 015 u
1,23,789-HxCDF 005 a 01 u 0.15 u
1,2,3,4,6,7.8-HpCDF 2 i 0.15 u 02 u
1,23.4,7,89-HpCDF 0.1 u 0.15 u 025 u
OCDF 27 ] 04 u 055 u
Total 2,3,7,8 TCDD Equivalent 055 046 0.72
Notes:

NA = Not Analyzed

. ling location in p d remedial area

pe/ g=picograms per gram (dry weight basis)

Flags

u not detected, value shown is one-half of DL

j concentration less then LMCL

e EMPC = peak did not meet confirmation criteria

d result reported from a dilution of the original extract

b detected in laboratory method blank as well as field sample



Table 1

Summary of Sediment PCDD/PCDF and PCB Analytical Results - March 2003

Former Raytheon Facility
Wayland, Massachusetts

P

Polychlorinated Biphenyls (ug/kg) (EPA Method 8082)
Aroclor 1254
Aroclor 1260
Total PCBs

Total Organic Carbon(%)

Polychlorinated dibenzo-p-dioxins (PCDDS) (pg/g)
23,78 TCDD

1,2,3,7,8-PeCDD

1,2,3,4,7,8-HxCDD

1,23,6,78-HxCDD

1,23,7,8,9-HxCDD

1,23,4,6,78-HpCDD

ocpp

Polychlorinated dibenzo-p-dibenzofurans (PCDFs) (pg/3}
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDE
1,2,3,4,7,8,9-HpCDF
OCDF

Total 2,3,7,8 TCDD Equivalent

Notes:

NA = Not Analyzed

TR = sed ing location in p
grams per gram (dry weight basis)

Flags

u not detected, value shown is one-half of DL

j concentration less then LMCL

e EMPC = peak did not meet confirmation criteria

d result reported from a dilution of the original extract

b detected in laboratory method blank as well as field sample

WSs-9 WS-10 Ws-10
(612")  Flags| (612") Flags| (18-24")
05-Mar-03 05-Mar-03 05-Mar-03
NA NA NA
124 135 9.14
015 u 015 u 02
01 u 085 & 015
015 u 0.89 i 02
015 u 14 i 02
015 u 15 e 02
14 ¢ 77 78
95 ib 431 621
01 u o1 u 015
05 j 061 e 01
01 u 081 i 01
041 j 11 ¢ 01
017 ] 08 o 01
005 u 14 i 01
035 I 12 i 01
066 o 26 i 091
01 u 17 i 02
12 i 39 o 22
050 240 062

d remedial area

Ws-13 Ws-14 Ws-15
(6-18")  Flags] (6-12") Flags| (6-12") Flags
05-Mar-03 05-Mar-03 05-Mar-03

NA NA
17 u
17 u
35
532 387 117
025 u 0.05 u 045 u
035 u 005 u 0.55 u
025 u 0045 u 035 u
24 i 05 i 1 j
36 i 052 € 1.2 ej
130 44 i 259
78.1 28 181
0.88 j 056 j 035 u
0.15 u 0.03 u 03 u
02 u 08 i 035 u
039 ¢ 24 i 03 u
015 u 0.98 j 03 u
015 u 1 j 035 u
0.2 u 0.46 j 04 u
15 j 95 12 j
03 u 0.38 ¢ 055 u
17 j 68 i 0.85 u
167 1.29 1.92




Table 1

Summary of Sediment PCDD/PCDF and PCB Analytical Results - March 2003

WS-19 Ws-20 Wws-21 Ws-22 Ws-22 Ws-23 Ws-23 ws-23
(6-18')  Flags| (6-12") Flags| (6-12") TFlags| (6-12') Flags| (18-24") Flags| (6-12") Flags| (6-12") Flagd (6-12") Flags|
05-Mar-03 05-Mar-03 05-Mar-03 05-Mar-03 05-Mar-03 05-Mar-03 20-Mar-03 20-Mar-03
DUP-1
NA NA NA NA
13 u 196 u 196 u
13 u 196 u 19% u
26 391 391
227 0325 108 641 8.82 5.88 109 1.2
01 u 0.05 u 0.15 u 01 u 01 u 0.1 u 0.25 u 005 u
0.1 u 01 u 01 u 01 u 01 u 0.1 u 035 u 0.1 u
01 u 0.05 u 0.15 u 0.15 u 0.1 u 0.1 u 0.65 u 034 ib
0.56 i 0.05 u 037 e 048 i 01 u 12 j 25 i 11 jb
0.51 j 0.05 u 038 i 054 j 01 u 18 j 16 ej 100 ib
19 ] 01 u 27 ] 36 j 098 i 6.6 233 98 b
113 0.8 j 163 214 5.1 jb 315 175 974
049 j 0.05 u 01 u 01 u 0.05 u 049 € 0.78 i 074 ]
005 u 0.045 u 0.1 u 0.1 u 0.05 u 0.05 u 02 u 0.05 u
005 u 0.045 u 01 u 0.1 u 0.05 u 01 u 0.66 € 034 jb
0.05 u 0.035 u 038 i 0.19 j 0.05 u 0.26 ] 17 ib 076 jb
005 u 0.035 u 035 u 0.1 u 0.05 u 005 u 035 u 037 jb
0.05 u 0.035 u 01 u 01 u 0.05 u 01 u 035 u 031 jb
005 u 0.045 u 0.1 u 0.1 u 005 u a1 u 04 [ 005 u
056 € 005 u 095 j 052 o 01 u 0.46 i 66 25 jb
01 u 005 u 0.15 u 0.15 u 01 u 01 u 06 u 01 u
16 i 01 u 12 j 05 u 0.61 ¢ 03 u 126 45 jb
0.4 0.21 0.55 0.48 0.29 0.74 210 0.92

Former Raytheon Facility
‘Wayland, Massachusetts
Sample LD.| WS-16 Ws-17
Depth | (6-15") Flags| (6-12") Flags)
Date Sampled} 05-Mar-03 05-Mar-03

P Comments

Polychlorinated Biphenyls (ug/kg) (EPA Method 8082) NA
Aroclor 1254 481 u
Aroclor 1260 481 u
Total PCBs 962

Total Organic Carbon(%) 9.81 5.76

Polychl ted dibe -p-dioxins (PCDDs) (pg/g)
23,78-TCDD 02 u 02 u
1,2,3,7,8-PeCDD 015 u 0.15 u
1,2,3,4,7,8-HxCDD 02 u 015 u
1,23,6,7,8-HxCDD 02 u 015 u
1,2,3,7,8,9-HxCDD 02 u 0.15 u
1,23,4,6,7,8-HpCDD 26 j 0.66 i
OCDD 16 28 ejb

Polychlori 4 dib dib (PCDFs) (pg/e)
23,78-TCDF 015 u 015 u
1,23,7,8-PeCDF 0.1 u 01 u
23,4,7,8-PeCDF 01 u 01 u
1,23,4,7,8-HxCDF 0.1 u 01 u
1,23,6,7,8-HxCDF 0.1 u 0.1 u
2,34,6,78-HxCDF 01 u 01 u
1,23,7,89-HxCDF 0.15 u 01 u
1,2,3,4,6,7,8-HpCDF 049 j 0.1 u
1,2,34,7,8,9-HpCDF 02 u 0.15 u
OCDF 05 u 38 i
Total 2,3,7,8 TCDD Equivalent 0.56 051

Notes:
NA = Not Analyzed

/= sed ling location in prop remedial area

pa/
Flags

u not detected, value shown is one-half of DL

j concentration less then LMCL

e EMPC = peak did not meet confirmation criteria

d result reported from a dilution of the original extract

b detected in laboratory method blark as well as field sample

cograms per gram (dry weight basis)




Table 1

Summary of Sediment PCDD/PCDF and PCB Analytical Results - March 2003

Former Raytheon Facility
‘Wayland, Massachusetts

Sample LD.| WS-24
Depth (6-18")  Flags|
Date Sampled| 05-Mar-03

Parameter Comments

Polychlorinated Biphenyls (ug/kg) (EPA Method 8082)
Aroclor 1254 13 u
Aroclor 1260 13 u
Total PCBs 26

Total Organic Carbon(%) 0.086

Polychlorinated dibenzo-p-dioxins (PCDDs) (pg/g)
2,3,7.8-TCDD 0.1 u
1,23,7,8-PeCDD 01 u
1,2.3,4,7,8-HxCDD 005 u
1,23,6,7 8-HxCDD 0.1 u
1,23,7.8,9-HxCDD 0.05 u
1,2,3,4,6,7,8-HpCDD 0.15 u
oCDD 051 €

Polychlorinated dibenzo-p-dibenzofurans (PCDFs) (pg/g)
23,78-TCDF 0.05 u
1,23,7,8-PeCDF 0.045 u
2,34,7,8-PeCDF 0.05 u
1,234,78-HxCDF 0.04 u
1,23,6,7,8-HxCDF 004 u
2,3,4,6,7,8-HxCDF 0045 u
1,2,3,7,8,9-HxCDF 005 u
1,234,6,78-HpCDF 0.05 u
1,2,3,4,7.8,9-HpCDF 0.1 u
OCDF 02 u
Total 2,3,7,8 TCDD Equivalent 0.27

Notes:

NA = Not Analyzed

v location in p
P8/ g=picograms per gram (dry weight basis)

Flags

u not detected, value shown is one-half of DL

j concentration less then LMCL

e EMPC = peak did not meet confirmation crileria
d result reported from a dilution of the original extract

b detected in laboratory method blank as well as field sample

d remedial area



Table 1

Summary of Sediment PCDD/PCDF and PCB Analytical Results - March 2003

Former Raytheon Facility
‘Wayland, Massachusetts
Sample LD.| WS-25 WS-26 ws-27 WS-28 Ws-29 WS-30 Ws-31 Ws-32 Ws-33 WS-34 WS-35
Depth | (0-24") Flags| (6-12) Flags (6-12') Flagsy (0-24") Flags| (0-24") Flags| (0-24") Flags| (6-12") Flags| (612"} Flags| (6-12") Flags| (6-12") Flags| (6-12") Flags|
Date Sampled| 05-Mar-03 05-Mar-03 05-Mar-03 05-Mar-03 05-Mar-03 05-Mar-03 05-Mar-03 05-Mar-03 20-Mar-03 20-Mar-03 20-Mar-03
Parameter Comments
Polychlorinated Biphenyls (ug/kg) (EPA Method 8082) NA NA NA NA NA NA NA NA NA NA
Aroclor 1254 417 u
Aroclor 1260 417 u
Total PCBs 833
Total Organic Carbon(%) 123 9.68 103 6.34 1238 76 563 3.65 558 5.69 6.32
Polychlorinated dibenzo-p-dioxins (PCDDs) (pg/)
23,7,8-TCDD 0.05 u 01 u 01 u 0.05 u 046 € 015 u 0.1 u 0.15 u 0.1 u 0.15 u 02 u
1,2,3,7,8-PeCDD 0.05 u 005 u 01 u 605 u 11 i 0.15 u 01 u 015 u 02 u 02 u 0.25 u
1,2.3,4,7,8-HxCDD 01 u 01 u 0.05 u 019 € 11 i 015 u 01 u 015 u 025 u 03 u 035 u
1,2,3,6,7 8-HxCDD 042 i 01 u 032 j 12 i 35 i 037 ej 01 L] 015 u 02 u 073 €j 0.68 i
1,2,3,7,89-HxCDD 041 € 0.19 €j 029 € 16 j 4 J 015 u 01 u 0.15 u 025 u 03 u 0.70 j
1,2,34,6,78-HpCDD 71 1.2 i 26 i 66 70.2 3.6 ej 087 j 0.84 € 46 i 9.8 16.7
OCDD 45 68 ib 134 274 507 18 56 ib 45 jb 370 711 806
Polychlorinated dibenzo-p-dibenzofurans (PCDFs) (pg/g)
2,3,7,8-TCDF 052 i 0.05 u 034 o 053 o 32 064 i 036 i 01 u 078 j 11 10
1,2,3,7,8-PeCDF 0045 u 0.045 u 0045 u 013 ef 16 j 01 u 0.05 u 01 u 0.1 u 01 u 0.15 u
2,3,4,7,8-PeCDF 033 e 0.045 u 0.045 u 018 ] 31 i 031 j 0.05 u 0.1 u 058 ej 0.78 i 086 i
1,23,4,7,8-HxCDF 0.61 i 0.045 u 0.27 e 04 j 6.5 073 j 605 u 035 j 13 jb 20 jb 17 jb
1,23,6,7,8-HxCDF 0.045 u 0.045 u 0035 u 017 j 25 i 01 u 0.05 u 01 u 073 j 0.62 i 082 i
2,3,4,6,7 8-HxCDF 021 ] 005 u 0.035 u 0.04 u 27 i 01 u 0.05 u 01 u 0.38 j 02 u 0.75 i
1,23,78,9-HxCDF 005 u 005 u 0045 u 0.05 u 14 € 0.1 u 0.05 u 01 u 0.2 u 02 u 03 u
1,23.4,6,78-HpCDF 16 j 024 ] 053 € 0.76 j 241 2 € 041 ] 042 € 3.0 i 58 57
1,2,3,4,7,8,9-HpCDF a1 u 01 u 0.05 u 0.05 u 18 ] 015 u 01 u 015 u 025 u 03 u 04 u
OCDF 28 j 0.4 u 094 i 079 ] 27.4 21 i 03 u 035 u 42 j 8.0 i 87 i
Total 2,3,7,8 TCDD Equivalent 0.60 0.25 040 0.69 369 0.75 033 049 1.09 146 1.69
Notes:

i location in f
icograms per gram (dry weight basis)

u not detected, value shown is one-half of DL

j concentration less then LMCL

e EMPC = peak did not meet confirmation criteria

d result reported from a dilution of the original extract

b detected in laboratory method blank as well as field sample

remedial area



Table 1

Summary of Sediment PCDD/PCDF and PCB Analytical Results - March 2003

Former Raytheon Facility
Wayland, Massachusetts
Sample LD.| WS-36
Depth | (616"  Flags|
Date Sampled| 05-Mar-03

Parameter Comments

Polychlorinated Biphenyls (ug/kg) (EPA Method 8052)
Aroclor 1254 13 u
Aroclor 1260 13 u
Total PCBs 26

Total Organic Carbon(%) 0434

Polychloris 4 dibe -p-dioxins (PCDDs) (pg/g)
2,3,78-TCDD 0.1 u
1,2,3,7,8-PeCDD 0.1 u
1,234,78-HxCDD 0.1 u
1,23,6,7,8-HxCDD 01 u
1,2,3,7,8,9-HxCDD 0.1 u
1,2,3,4,6,78-HpCDD 02 [l
OCDD 83 j

Polychlorinated dibenzo-p-dibenzofurans (PCDFs) (pg/g)
23,7 8-TCOF 0.1 u
1,2,3,7,8-PeCDF 01 u
2,3,4,7,8-PeCDF 01 u
1,23,4,7,8-HxCDF 0.05 u
1,2,3,6,7 8-HxCDF 0.05 u
2,34,6,7,8-HxCDF 01 u
1,2,3,7,8,9-HxCDF 01 u
1,2.34.6,78-HpCDF 0.1 u
1,23,4,7,8,9-HpCDF 015 u
OCDF 03 u
Total 2,3,7,8 TCDD Eguivalent 0.33

Notes:

NA = Not Analyzed

picograms per gram (dry weight basis)

Flags

u not detected, value shown is one-half of DL

j corentration less then LMCL

e EMPC = peak did not meet confirmation criteria

d result reported from a dilution of the original extract

b detected in laboratory method blank as well as field sample

location in proposed remedial area



Table 2
Summary of Sediment Metals and PAHs Analytical Results - March 2003
Former Raytheon Facility

Wayland, Massachusetts
Sample LD. WS-5 Ws-13 WwS5-19 w823 WS-23 ws-24 WS5-36
Depth| (6-18%) (6-187) (6-18") 612" (6-12") (6-18”) (6-16")
Date Sampled| 5-Mar-03 | 5Mar-03 | 5-Mar03 | 20-Mar-03 | 20-Mar-03 5-Mar-03 3/5/2003
C DUP-1
Total Metals (mg/kg)
Aluminum 7000 7300 8100 8900 8800 3300 8700
Antimony - - - - - - -
Arsenic 9.5 14 56 11 9.7 27 6.3
Barium 26 21 18 41 41 12 29
Beryllium 032 07 0.92 1.1 11 - 011
Cadmium 014 0.41 052 22 22 - 011
Calcium 850 2100 640 2800 2600 330 1200
Chromium 21 16 13 110 100 53 14
Chromium , Hexavalent - - - - - - -
Cobalt 22 0.93 2 26 - 21 39
Copper 13 18 21 170 160 39 6.8
Iron 5900 2500 4700 4500 4100 3600 9600
Lead 12 75 11 38 38 1.8 44
Magnesium 840 410 840 410 400 840 2400
Manganese 72 57 44 81 79 30 83
Mercury 0.04 0.07 0.03 - - - 0.01
Nickel 47 36 58 11 1 49 81
Potassium 150 75 96 - - 310 370
Selenium - - - - - - -
Silver 029 - 015 4.1 3.8 - -
Sodium 82 180 110 310 290 - 110
Thallium - - - - - - -
Vanadium n 18 12 19 18 55 15
Zinc 82 34 31 94 100 73 13
Polyaromatic Hydrocarbons (ug/kg) (EPA Method 8270 M) - - -
Acenaphthene - - 9 -
Fluoranthene - 100 1800 64
Benzo(a)anthracene - - 870 -
Benzo(a)pyrene - - 760 -
Benzo(b)fluoranthene - 180 1000 -
Benzo(k)fluoranthene - 67 440 -
Chrysene - 87 960 -
Anthracene - - 320 -
Benzo(ghi)perylene - 100 480 -
Fluorene - - 110 -
Phenanthrene - - 1400 -
Dibenzo(a, h)anthracene - - 140 -
Indeno(1,2,3-cd)Pyrene - 9% 540 -
Pyrene 31 100 1600 -
Perylene - - 170 -
Benzo(e)Pyrene - 110 520 -
Total PAHs 31 839 11209 64
Notes:
NA = Not Analyzed

- = Analytical result below the method detection limit.
mg/kg = milligram per kilogram (parts per million (ppm)).
ug/kg = micrograms per kilogram (parts per billion (ppb)).
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