
Y O U R  O P I N I O N  M A T T E R S :
O P P O R T U N I T I E S  T O  C O M M E N T  O N  T H E  P L A N  
EPA, as the lead agency1, will be accept- as a non-time critical removal action. 
ing public comments on this proposed EPA also is requesting public comment 
cleanup plan from November 13, 2014 concerning its wetland finding, and its 
through December 15, 2014. You draft finding regarding the use of a risk-
don’t have to be a technical expert based PCB cleanup level. See page 4 for 
to comment. If you have a concern, more details. Comments can be sent by 
suggestion, or preference regarding this mail, email, or fax. People also can offer 
Proposed Plan, EPA wants to hear from oral or written comments at the formal 
you before making a final decision on public hearing (see page 24 for details). 
how to protect your community. EPA is If you have specific needs for the public 
requesting comment on the accelerating meeting or hearing, questions about the 
of the 1,4-dioxane and VOC ground- facility and its accessibility, or questions 
water extraction and ex-situ treat- on how to comment, please contact 
ment portion of the proposed remedy Kelsey O’Neill (see below). 

P U B L I C  I N F O  M E E T I N G  F O R M A L  P U B L I C  H E A R I N G  

W E D  11 / 12 / 14  •  6 : 3 0 - 8 : 3 0 P M  W E D  12 / 10 / 14  •  6 : 3 0  P M  
22 Monument Square, 2nd Floor 22 Monument Square, 2nd Floor 
Concord, MA, 01742 Concord, MA, 01742 

[1] Massachusetts Department of Environmental Protection (MassDEP) is the support agency for the Site. 

twitter.com/EPAnewengland 

facebook.com/EPARegion1 

*568091*
SDMS Doc ID 568091



page 2 



[2] “Present value” is the amount of money set aside today to ensure that enough money is available over the 
expected life of the project, assuming certain economic conditions (e.g., inflation).  The discount rate assumption 
used is 7%. 

W H A T  I S  A P A T I T E  I I ?  

Apatite II is a phosphate mineral 
derived from fish bones, a waste prod-
uct of commercial f ish processing, 
making it highly cost-effective. When 
mixed with uranium-contaminated 
saturated soils or uranium-contami-
nated groundwater, it reacts with the 
uranium that has leached from the soil 
or that is already in the groundwater, 
chemically binding with it and rapidly 
removing the uranium from the water.  
The uranium reacts with Apatite II to 
form stable, insoluble minerals.  There 
is no phosphate loading to the envi-
ronment because of the low solubility 
of Apatite II. 
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N U C L E A R  M E T  A L  S ,  I N  C .  S I T E  T I M E L I N E  

1957-1972: NMI property was owned and operated by a succession of compa-
nies that were engaged principally in specialty metals research and development 
contract work. 

1972: Nuclear Metals, Inc. employees purchased the operation and soon after 
developed a large scale depleted uranium manufacturing operation which includ-
ed, but was not limited to, the manufacturing of penetrators, or bullets, from DU 
as a defense contractor for the U.S. Army. 

1997: NMI changes its name to Starmet. 

1997-1998: Holding Basin Sludge Removal – Starmet removed and disposed 
off-site 8,000 cubic yards of soils and sludges from the Holding Basin with U.S. 
Army funding and MassDEP oversight. 

2001:   Site is listed on the National Priorities List, making it a Superfund Site. 

2001-2002: EPA conducts 1st Time-Critical Removal Action -- Holding Basin 
Cover and Old Landfill Cap – EPA installed a temporary cover over the Holding 
Basin and a temporary cap over an area containing buried material referred to as 
the “Old Landfill”, and fenced in the Old Landfill area. 

2004:  Initiation of Remedial Investigation/Buried Drum Removal Action – 
During initial Remedial Investigation f ield work, a removal action was conducted 
and consisted of a limited removal of drum debris, drum contents, and visually 
contaminated soil in the immediate vicinity of the drum disposal area discovered 
from historical photographs. 

2005-2006: Drum and Bulk Material Removal Action within Facility -- Mass-
DEP along with its removal contractor, Envirocare (now Energy Solutions) of 
Clive, Utah, removed over 4,000 drums and containers as well as 645,000 
pounds of DU metal from the facility buildings. This action was performed with 
U.S. Army funding under an agreement reached with MassDEP in 2005. 

2008: EPA conducts 2nd Time-Critical Removal Action -- Hazardous Material 
Removal Inside Facility – As the result of a fire at the facility in June 2007, EPA 
removed hazardous materials that could present a f ire or chemical hazards risk 
and that could increase the risk of accelerating a fire due to chemical reactiv-
ity or explosion and/or a risk to personnel involved in f iref ighting or response 
activities.

2011-present: Demolition of Site Facility Buildings -- In February 2008, EPA 
issued an Action Memorandum calling for a Non-Time-Critical Removal Action 
(NTCRA) for the demolition and off-site removal of the on-site buildings and 
their contents. In August 2011, EPA, with the concurrence of MassDEP, entered 
into a Settlement Agreement and Order on Consent for NTCRA, with Whit-
taker Corp. Textron Inc., the U.S. Department of Energy, and U.S. Army. EPA 
anticipates the NTCRA will be completed by the end of 2015. 

2014:  Remedial Investigation and Feasibility Study Reports are completed, and 
EPA issues this Proposed Plan for the Site. 
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H O W  I S  R I S K  T O
P E O P L E  E X P R E S S E D ?  

In evaluating risk to humans, estimates for risk from carcinogens and non-carcino-
gens (chemicals that may cause adverse effects other than cancer) are expressed 
differently. 

For carcinogens, risk estimates are expressed in terms of probability. For exam-
ple, exposure to a particular carcinogenic chemical may present a 1 in 10,000 
increased chance of causing cancer over an estimated lifetime of 70 years. This 
can also be expressed as 1 x 10-4. The EPA acceptable risk range for carcinogens 
is 1 x 10-6 (1 in 1,000,000) to 1 x 10-4 (1 in 10,000). In general, calculated risks 
higher than this range would require consideration of clean-up alternatives. 

For non-carcinogens, exposures are f irst estimated and then compared to a refer-
ence dose (RfD).  RfDs are developed by EPA scientists to estimate the amount 
of a chemical a person (including the most sensitive person) could be exposed 
to over a lifetime without developing adverse health effects. The exposure dose 
is divided by the RfD to calculate the measure known as a hazard index (HI) (a 
ratio). An HI greater than 1 suggests that adverse effects may be possible.  
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[3]   The contribution to the total risk from thorium and arsenic is due to naturally-occurring concentrations in the soil and therefore arsenic and thorium in the Site soils are not 
the result of site-related activities, but are the result of background levels. 

[4] This cleanup objectives summary is not a substitute for the Remedial Action Objectives as presented in the Feasibility Study.  It is a summary intended to be helpful for the 
public.  See the Feasibility Study for the exact Remedial Action Objectives. 
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�� TABLE�1�Ͳ�HUMAN�HEALTH�PROPOSED�CLEANUP�LEVELS�(PCL)�FOR�SOIL� ��
 
�� �� �� �� �� ��
 

�� �� Selected�PCL� �� �� 
Basis�Contaminant� mg/kg� pCi/g� 

Benzo(a)anthracene� 0.32� NA� ILCR�=�10Ͳ6�(Residential)� 

Benzo(a)pyrene� 0.22� NA� ILCR�=�10Ͳ6�(Residential)� 

Benzo(b)fluoranthene� 0.32� NA� ILCR�=�10Ͳ6�(Residential)� 

Indeno(1,2,3Ͳcd)pyrene� 0.32� NA� ILCR�=�10Ͳ6�(Residential)� 

PCBs� 1� NA� Policy1� 

Arsenic� 13.7� NA� Background� 

Uranium� 2.3� 0.92� ILCR�=�10Ͳ6�(Residential)� 

UͲ238� NA� 0.78� ILCR�=�10Ͳ6�(Residential)� 

UͲ235� NA� 0.01� ILCR�=�10Ͳ6�(Residential)� 

UͲ234� NA� 0.13� ILCR�=�10Ͳ6�(Residential)� 

Thorium� 7.4� 0.81� Background� 

ThͲ232� NA� 0.81� Background� 

�� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 
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�� �� 

�� � �� �� �� �� 

�� TABLE�2�Ͳ��PROPOSED�CLEANUP�LEVELS�(PCL)�FOR�SEDIMENT� �� 

�� HUMAN�HEALTH� �� 

�� �� 

�� �� 

�� �� 

�� 

Contaminant� 
Selected�� 

PCL�(mg/kg)� 

�� 

Basis� 

PCBs� 1� Policy1� 

�� ECOLOGICAL�� ��
 

�� �� 

Contaminant� 
Selected� 

PCL�(mg/kg)�� 

�� 

Basis� 

PCBs� 1� Policy1� 

Copper� 176� Benthic�protection� 

Lead� 97� Benthic�protection� 

Mercury� 1.3� Benthic�protection� 

�� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� �� �� �� �� 
mg/kg�Ͳ�milligram�per�kilogram� 
pCi/g�Ͳ�picocuries�per�gram� 

�� NA�Ͳ�Not�Applicable� �� �� �� 
ILCR�Ͳ�Incremental�Lifetime�Cancer�Risk;�10Ͳ6�=�1�in�1,000,000� 

�� 1.��PCL�for�PCBs�based�on�CERCLA�Policy�(A�Guide�on�Remedial�Actions�at�Superfund� 

�� �����Sites�with�PCB�Contamination,�OSWER�Directive�#9355.4Ͳ01FS,�August�1990� �� 
� 
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�� TABLE�3�Ͳ�HUMAN�HEALTH�PROPOSED�CLEANUP�LEVELS�(PCL)�FOR�GROUNDWATER� ��
 

�� �� �� �� �� �� ��
 

�� �� Overburden� �� Bedrock� �� 

�� 

Contaminant� 

Selected� 

PCL�(μg/L)� 

�� 

Basis� 

Selected� 
PCL� 
(μg/L)� 

�� 

Basis� 

1,1ͲDichloroethane� NA� NA� 2.4� ILCR�=�10Ͳ6�(Residential)� 

Tetrachloroethene� 5� MCL� 5� MCL� 

Trichloroethene� 5� MCL� 5� MCL� 

Vinyl�chloride� 2� MCL� 2� MCL� 

1,4ͲDioxane� 0.67� ILCR�=�10Ͳ6�(Residential)� 0.67� ILCR�=�10Ͳ6�(Residential)� 

bis(2ͲEthylhexyl)phthalate� 6� MCL� 6� MCL� 

�� �� �� �� �� 

Arsenic� 10� MCL� 10� MCL� 

Barium� NA� NA� 2000� MCL� 

Chromium� 100� MCL� 100� MCL� 

Cobalt� 4.7� HI�=�1�(Residential)� 4.7� HI�=�1�(Residential)� 

Copper� 1,300� Action�Level� NA� �� 

Iron� 11,000� HI�=�1�(Residential)� 11,000� HI�=�1�(Residential)� 

Manganese� 300� Health�Advisory� 300� Health�Advisory� 

Molybdenum� 78� HI�=�1�(Residential)� 78� HI�=�1�(Residential)� 

Thorium� 0.32� ILCR�=�10Ͳ6�(Residential)� 0.32� ILCR�=�10Ͳ6�(Residential)� 

Depleted�Uranium� 30� MCL� 30� MCL� 

Natural�Uranium� 30� MCL� 30� MCL� 

NitrateͲN� 10,000� MCL� 10,000� MCL� 

NitriteͲN� 1,000� MCL� 1,000� MCL� 

�� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� 

�� �� �� �� �� �� �� 

�� μg/L�Ͳ�micrograms�per�liter� �� �� �� �� �� 

�� MCL�Ͳ�Maximum�Contaminant�Level� �� �� �� �� 

�� ILCR�Ͳ�Incremental�Lifetime�Cancer�Risk;�10Ͳ6�=�1�in�1,000,000� �� �� �� 

�� HI�Ͳ�Hazard�Index� �� �� �� �� �� 
� 
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Table 4 - SOIL REMEDIAL ALTERNATIVE MATRIX 

Alternative Description 

General Response Action/Technology Type 

No Action 

Excavation and     
On-Site 

Consolidation of 
Soils and Sediments 

Excavation and       
Off-Site Disposal of 
Soils and Sediments 

Cap and Liner 
System at Grade Vertical Barrier   

Horizontal Barrier 
(Sub-Grade 

Cover) 

In-Situ  Stabilization of Holding Basin 
Saturated Soils 

Apatite Injection  Cement 
Stabilization 

SS-1 No Action X 
SS-2 Excavation and On-Site Consolidation of 

Soils (including Unsaturated Holding 
Basin Soils) and Sediments. 

Cap and Liner System,  
In-Situ Stabilization of Holding Basin 

Saturated Soils Using Apatite Injection 

95,000 cy 
(Note 1) X X 

SS-3 Excavation and Off-Site Disposal Of 
Sediments And Non-Holding 

Basin Soils, 
Containment with Partial In-Situ 

Solidification/Stabilization of Holding 
Basin Soils Using Cement Grouting, and 

Low-Permeability Sub-Grade Cover 

82,500 cy sitewide 
soils/ sediment +      

18,500 cy of spoils 
from solidification/ 

stabilization of Holding 
Basin 

Deep Soil Mixing 
Cement Ring X Cement Ring 

SS-4* Excavation and Off-Site Disposal Of 
Sediments and Non-Holding Basin 

Soils, 
Containment with Vertical 

Containment Wall 
Low-Permeability Sub-Grade Cover 

In-Situ  Stabilization of Holding Basin 

82,500 cy sitewide 
soils (no Holding Basin 
soils disposed off-site) 

Jet Grouted 
Bentonite X X 

SS-5 Excavation and Off-Site Disposal of 
Sediments and Soils (including 

Unsaturated Holding Basin Soils), and 
Containment with Full In-Situ 

Solidification/Stabilization of Holding 
Basin Saturated Soils Using Cement 
Low-Permeability Sub-Grade Cover 

95,000 cy sitewide 
soils/sediment + 

12,750 cy of spoils 
from solidification/ 

stabilization of 
Holding Basin 

(Note 1) 

Cement Monolith X Cement Monolith 

Notes:
 
Note 1 - The volumes for alternatives SS-2 and SS-5 are inclusive of 12,500 cubic yards of unsaturated holding basin soils that will be excavated and either consolidated on-site (SS-2) or disposed off-site (SS-5)
 
cy - cubic yard
 
* EPA’s preferred option 

Table 5 - GROUNDWATER REMEDIAL ALTERNATIVE MATRIX 

Alternative Description 
Long Term Monitoring Pump and Treat (Ex-Situ) In-Situ  Treatment 

DU/ 
Natural U 

VOCs 1,4-dioxane DU/ 
Natural U 

VOCs 1,4-dioxane DU/ 
Natural U 

GW-1 No-Action 

GW-2 Long-Term Monitoring X X X 

GW-3 Ex-situ Treatment; Long-Term Monitoring X X X X 

GW-4* Ex-situ and In-situ Treatment; Long-Term Monitoring X X X X 

* EPA’s preferred option 
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Table 6 - Comparison of Cleanup Alternatives a 

¾ Media: Soil/Sediment Groundwater 
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Protects human 
health & 
environment 

9 9� 9� 9� � � 9� 9�

Meets federal & 
state requirements 9 9� 9� 9� � � � 9�

Provides long term 
protection 9� 9� 9� � � 9� 9�

Reduces mobility, 
toxicity & volume 9� 9� � 9

Provides short-term 
protection 9 9 9� 9� 9� 9� 9� 9� 9�

Implementable 9 9 9� 9� 9� 9� 9� 9� 9�
Cost (millions) 
� Capital Cost 
� O&Mb 

� Total Cost 

$0.0 
$38.0 
$3.9 

$127.7 
$1.6 

$103.2 
$1.6 

$104.8 

$146.4 
$1.6 

$0.0 
$1.2 
$1.7 

$6.5 
$22.8 

$10.0 
$10.6 

$20.2 $41.9 $129.2 $147.9 $2.9 $29.3 

State agency 
acceptance To be determined after the public comment period 

Community 
Acceptance To be determined after the public comment period 

* EPA's preferred option 9 Meets or exceeds criterion Partially meets criterion Does NOT meet criterion 
a This table is not a substitute for the detailed alternatives analysis included in the Feasibility Study.  It is an evaluation summary
 
intended to be helpful for the public. 

b O&M considers Net Present Value and is provided at a discount rate of 7% 
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CD RD 

RD 

CW 

CW 

AD 

F 

? 

? 

Dra n De a s 
No  Ava ab e 

Dra n De a s 
No  Ava ab e 

Leach Field 

Septic Tank & 
Dosing Chamber 

Leach 
Fields 

Sa nit ary Vent 
Approximate Location 

New Line to 
Forest Ridge 

(Approximate Location) 

? 

BLDG C 
Drain to Bog (1957) 

Precise Location Unknown 

BLDG A 
Drain to Bog (1957) 

Precise Location Unknown 

Fomer BOG 
Outfall No. 2 

(approx) 

Fomer BOG 
Outfall No. 1 

(approx) 

Waste Line BLDG E to Tank 
House and Return Line Tank House 

to BLDG E Evaporator 

Approximate 
Location 

No e Mos  Floor D a ns a e P ugged; 
Ac ve Dra ns Run o Tank House and

 A ll Wa e  Re u ns o Evapo a o 

No e  Fl oo  D a ns a e Sea ed 

Water Line 
Pits 

Former Water Supply Line (Approximate Location ) 

CurrentW
aterSupply

Line
(Location

Approxim
ate) 

Incident 
Control 
Center 

Figure � 
Excavation Areas 
including Building 
Foundations and 
Utilities 

File: Fig2.5.2_ExcAreaswUtils 
Project No.:3167c 
Plot Date: 0 5 August, 2014 
Arc Operator: HG 
Reviewed by:  VR/BT 

Nuclear Metals Inc. (NTCRA) 
Concord, Massachusetts 

Map Legend: 

Plot Info: 

V
Coordinate System: 
MA State Plane Mainland 
FIPS Zone: 2001 
Units: US  Survey Feet 
Datum: NAD83 

Spatial Projection: 
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Source: 
RI/FS database and 
Site MACTEC Utility layers 
from Site Engineering Drawings 

In Surface and 
Sub Surface Soil 

0 200 400100 

Feet 

SCALE 

Landfill 

Holding 
Basin 

Cooling 
Water 

Recharge 
Pond 

Sphagnum 
Bog 

Sweepings 
Area 

Industrial 
Courtyard 

Area 

Northern 
Pavement 

Drain 
Outfall 

NOTES: 
**Single PRG exceedance points (not to scale) will be excavated in an initial 2.5 foot radius, 
followed by confirmation sampling, and additional excavation/sampling until PRGs are met. 

All underground lines within the Industrial Coutyard Area extending to the Cooling Water 
Recharge Pond, the Holding Pond, and the Sphaghnum Bog will be excavated in an initial 2.5 
foot radius, followed by confirmation sampling, and additional excavation/sampling until PRGs 
are met. 

All building slabs will be removed together with all soils greater than PRGs. For cost estimating, 
2.5 feet of soil will be removed, except buildings C, D, and E where 5 feet will be removed. 

?B Catch Basin 
3 Gas Gate 
?BS Sealed Catch Basin 
7 Vent 
!!2 Diverter 
4 Drain Manhole 
F Electric Manhole 
? Floor Drain 
; Hydrant 
!!2 Manhole 
!;Î Outfall 
1 Valve 

Acid or Active Waste Water Drain 
Former Acid Drain 
Natural Gas 
Cooling Water 
Potable Water Supply/Fire 
Former Fire 
Sanitary 
Parking Drain 
Lines Drain to Cooling Water Pond 
Former Storm Drain 
Unknown 
Site Boundary (Approx.) 
USTs 
Septic System 

Excavation Depth (ft) ** 
1.00 
1.01 - 2.00 
2.01 - 3.00 
3.01 - 4.00 
4.01 - 6.00 
6.01 - 8.00 
8.01 - 10.00 
T.B.D. by remedy selection 
Remove all metal & soil to PRGs 

AreaName 
Cooling Water Recharge Pond 
Industrial Courtyard Area 
Sweepings Area 
Northern Pavement Drain Outfall 
Trailer 



 

 

  

 

   
   
  

 
   

   
 

S
F

_P
P

_N
uclear

M
etals_9-2014_F

IN
_LIN

E
S

.indd
27

9/30/2014
3:24:25

P
M

LEGEND 

Units depicted are feet (ft) 
Groundwater 

Zone 1  - Uranium > 30 mg/kg in Vadose Zone Soils 

Building to be demolished 

X
 

Zone 2  - Uranium > 30 mg/kg in Saturated Zone Soils 
Zone 3  - Uranium > 30 ug/l in Groundwater 

SS4 - Vertical Barrier Wall Elevation View 
Feasibility Study 

Nuclear Metals Inc., Concord, MA 

Project No.:  3215 
Reviewed by:  VR 

Author: RKoehnen 

Name: Fig4.3.5_VBW_profile 
Date: 8/7/2014 

Figure 2 

1217 Bandana Blvd N 
St. Paul, MN 55108 

DDMS Map Document: (R:\Projects\DEF\demax-1547\3167c-NMI\DataAnalysis\GISData\Projects\RA Design) 
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P-1 
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ISRZ in Bedrock 
Notes: HA-2 Figure@

de maximis, inc. 
A1. The illustrated capture zone for the 1,4-Dioxane overburden well assumes an extraction rate of approximately 6.0 gpm, based on a hydraulic gradient of 0.011, a hydraulic conductivity of 4.3 ft/day, a plume width of 200 ft and a plume thickness of 50 ft. 

2. The illustrated capture zone for the two 1,4-Dioxane bedrock wells assumes an extraction rate of approximately <0.5 gpm , based on a hydraulic gradient of 0.004, hydraulic conductivity of 0.22  ft/day, a plume width of 430 ft and a plume thickness of 25 ft. 
�3. The locations of conveyance lines, treatment building, and discharge line would be selected during remedial design. HA-8

4. The upgradient portions of the 1,4-Dioxane plumes have been cut off for figure clarity. @A 
5. ISRZ = In-situ Reactive Zone, DU = depleted uranium, UROCK = Isotopically natural Uranium in Bedrock. Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, and the GIS User CommunityActon, Massachusetts June 201419-SEP-2007 
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