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1.0  INTRODUCTION 
 

This Work Plan Addendum was prepared by Tetra Tech NUS, Inc. (TtNUS) to perform additional activities 

under Contract Task Order (CTO) WE19, the ongoing Remedial Investigation and Feasibility Study 

(RI/FS) of the Naval Undersea Systems Center (NUSC) Disposal Area (Installation Restoration [IR] Site 

08) at Naval Station (NAVSTA) Newport, Rhode Island.  This addendum is a supplement to the Work 

Plan for Remedial Investigation Revision 2 for Site 08 – NUSC Disposal Area, Naval Station Newport, 

Middletown, Rhode Island (TtNUS, January 2007), and will be used to guide TtNUS personnel in 

performing additional site characterization activities which will be documented upon completion in a 

Supplemental RI Report. The sections in this addendum correspond to sections in the above-named work 

plan, with section-specific text added for activities to be conducted as part of the supplemental 

investigation of the NUSC Disposal Area/Building 179 Concrete Underground Storage Tank (CUST) 

Area.  This work is being conducted at the request of the U.S. Department of Navy (Navy) under the 

Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract No. N62470-08-D-1001, 

pursuant to the request for modification dated September 8, 2009, which increases the scope of work 

under CTO WE19. 

   

1.1 BACKGROUND 

 
This addendum to the RI Work Plan was prepared in accordance with general United States 

Environmental Protection Agency (USEPA) guidance and the Federal Facilities Agreement between the 

USEPA, Rhode Island Department of Environmental Management (RIDEM), and the United States Navy.  

The purpose of the RI is to determine the nature and extent of contamination associated with the past use 

and disposal of chemicals and chemical wastes at the NUSC Disposal Area, IR Site 08 (the Site). 

Additional background information pertinent to the supplemental investigation being conducted under this 

Work Plan Addendum is presented below. 

 

During implementation of the RI at Site 08, it became apparent that groundwater underlying the NUSC 

Disposal Area is being impacted by the presence of contamination associated with historical releases 

from the Building 179 CUST Area, located immediately upgradient (south) of the Site. In order to address 

the co-located and nearby contamination associated with the Building 179 CUST Area and the NUSC 

Disposal Area, the current IR Site 08 investigation is being expanded to include the Building 179 CUST 

Area. The revised site boundary which includes the NUSC Disposal Area as well as the Building 179 

CUST Area is presented in Figure 1-1.  

 

This Work Plan Addendum includes the supplemental investigation to be conducted in order to update 

and further characterize contamination associated with the Building 179 CUST Area, as well as the 
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collection of other information described below.  The overall objectives of this NUSC Disposal Area-

Building 179 CUST Area supplemental investigation are: (1) to determine the current nature and extent of 

contamination at the Building 179 CUST Area, located upgradient of the NUSC Disposal Area, the 

original focus of the RI investigation; and (2) to acquire additional environmental contamination data at 

the NUSC Disposal Area in order to support the FS.  The tasks included under this addendum are 

summarized below. 

 

Building 179 CUST Area (area south of Building 185 complex): 
 

• Install one bedrock groundwater monitoring well; 

 

• Conduct groundwater sampling and analysis of new and selected existing wells, including Target 

Compound List (TCL) volatile organic compounds (VOCs) at all wells, and at selected wells: 1,4-

dioxane; the Otto Fuel component, propylene glycol dinitrate (PGDN); cyanide; and natural 

attenuation (biodegradation) parameters; 

 

• Collect surface water and sediment samples from Deerfield Creek in the Building 179 CUST area 

(upstream [south] of the Building 185 Complex), and analyze for TCL semi-volatile organic 

compounds (SVOCs) and VOCs; and 

 

• Advance soil borings and collect confirmatory soil samples in the areas of the former CUST and 

the former Interceptor Tank; analyze soil samples for TCL VOCs, SVOCs, and 

pesticides/(polychlorinated biphenyls) PCBs, as well as TAL metals and PGDN. Collect 

groundwater samples from one boring and analyze for TCL VOCs, 1,4-dioxane; PGDN; cyanide; 

and natural attenuation parameters. 

 

NUSC Disposal Area ( Building 185 Complex and north):   
 

Building 185 Complex to North Meadow (not including North Meadow): 

 

• Install one bedrock monitoring well and conduct groundwater sampling and analysis of new and 

selected existing wells, including TCL VOCs at all wells, and at selected wells: 1,4-dioxane; 

PGDN; cyanide; and natural attenuation (biodegradation) parameters; 

 

• Conduct subsurface soil sampling at four (4) locations in Area 1 of the Building 185 Complex to 

investigate the historical release of Otto Fuel in the area; analyze soil samples for TCL VOCs, 

SVOCs, and pesticides/PCBs, as well as TAL metals and PGDN; 
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• Conduct subsurface soil sampling at two locations in Area 3 of the Building 185 Complex to 

investigate the potential presence of contaminants in soil: analyze soil samples for TCL VOCs, 

SVOCs, and pesticides/PCBs, as well as TAL metals and PGDN; and  

 
• Collect groundwater samples from one boring, from either Area 1 or Area 3, and analyze for TCL 

VOCs, 1,4-dioxane; PGDN; cyanide; and natural attenuation parameters.   

 

North Meadow Area: conduct a limited bedrock groundwater investigation, including installing bedrock 

monitoring wells, conducting borehole geophysics, and sampling groundwater from new and selected 

existing monitoring wells, and from two diffusion bag locations, for TCL VOCs at all locations, and at 

selected wells: 1,4-dioxane, PGDN, and natural attenuation parameters. 

 

Additional background information was presented in the Work Plan for Remedial Investigation Revision 2 

for Site 08 – NUSC Disposal Area (TtNUS, January 2007). 

 

1.2  RI WORK PLAN FORMAT 
 

No changes were made to Section 1.2 in this Work Plan Addendum, with the exception of the description 

of Section 5.0 of this RI Work Plan Addendum.   

 

Section 5.0, Reporting, presents a general outline of the Supplemental RI Report that will be prepared to 

present the findings of the supplemental investigation to be conducted at the NUSC Disposal 

Area/Building 179 CUST Area.  

 

1.3   PROJECT ORGANIZATION AND COMMUNICATION RESPONSIBILITIES 

 
Navy personnel from the Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic (MIDLANT) will 

be responsible for administrative and technical oversight of the program, project management, and 

coordination between state and federal regulatory agencies, while Navy personnel from Naval Undersea 

Warfare Center (NUWC) and NAVSTA Newport will be responsible for on-site coordination with TtNUS. 

 

TtNUS will be responsible for the overall management of the project, including the performance of field 

activities presented in this Work Plan Addendum. 
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Key Navy personnel supporting this project are as follows:  

 

• Winoma Johnson, P.E., Remedial Project Manager (RPM)  

 NAVFAC MIDLANT, Norfolk, Virginia Phone: 757-444-0825   

 

• Cornelia Mueller, IR Program Manager 

 NAVSTA Newport, Rhode Island Phone: 401-841-7561  FAX: 401-841-7071 

 

Key TtNUS personnel supporting this project are as follows: 

 

• James Forrelli, P.E., Project Manager 

 TtNUS, Wilmington, Massachusetts Phone: (978) 474-8412  FAX: (978) 474-8499 

  

• Dabra Seiken, Lead Hydrogeologist 

 TtNUS, Wilmington, Massachusetts Phone: (978) 474-8445  FAX: (978) 474-8499 

 

• Stephen Parker, Technical Support 

 TtNUS, Wilmington, Massachusetts Phone: (978) 474-8434  FAX: (978) 474-8499  

 

• Robin Clark, Field Operations Leader 

 TtNUS, Wilmington, Massachusetts Phone: (978) 474-8456  FAX: (978) 474-8499  

 

• Robert Jupin, Lead Human Health Risk Assessor 

 TtNUS, Pittsburgh, Pennsylvania Phone: (412) 921-8195   FAX: (412) 921-4040  

 

• Aaron Bernhardt, Lead Ecological Risk Assessor 

 TtNUS, Pittsburgh, Pennsylvania Phone:  (412) 921-8433  FAX: (412) 921-4040 

  

• Lucy Guzman, Lead Chemist, Program Quality Assurance Manager 

 TtNUS, Wilmington, Massachusetts Phone: (978) 474-8416  FAX: (978) 474-8499 

 

• Matt Soltis, CLEAN Health and Safety Manager 

 TtNUS, Pittsburgh, Pennsylvania Phone: (412) 921-8912  FAX: (412) 921-4040 

 

The TtNUS Project Manager (PM) will have the primary responsibility for implementing and managing the 

supplemental RI investigation and will also be responsible for notifying regulatory agencies of field 

activities or schedule modifications.  Technical support will be provided for historical Site knowledge. 
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The Lead Hydrogeologist will advise the PM and Field Operations Leader (FOL) regarding the 

interpretation of the subsurface materials encountered, location of borings and wells to be installed, and 

behavior of contaminants based on those subsurface materials and anticipated groundwater movement.  

 

The FOL will be responsible for directing on-site field activities and will report directly to the PM.  The FOL 

will coordinate efforts of the field sampling staff, the subcontractors, and the lead technical staff and will 

be responsible for identifying problem areas and bringing them to the attention of the PM for resolution. 

 

The Lead Risk Assessment personnel will be responsible for reviewing the sampling program to ensure it 

is adequate for meeting the objectives of the study, and for assimilating the data into a format amenable 

to manipulations required for the qualitative risk evaluations to be performed with the data generated from 

the supplemental field investigation. 

 

The Lead Chemist will advise the PM on technical requirements of the chemical data, prepare laboratory 

specifications for analysis of samples collected, oversee the subcontracted analytical laboratories, and 

review or oversee the validation of the analytical reports prepared. 

 

The Quality Assurance Manager is responsible for QA/QC requirements for the TtNUS CLEAN program.  

This individual reviews data and deliverable documents, and performs system audits to ensure contract 

QA/QC goals are met. 

 

The CLEAN Health and Safety Manager is responsible for reviewing health and safety plans for all 

CLEAN operations, and performs Site audits to ensure compliance with program and Site health and 

safety requirements. 

 

A Site Safety Officer (SSO) will be designated by the FOL prior to field activities and will be responsible 

for ensuring adherence to the Site-specific Health and Safety Plan.  The SSO reports directly to the 

CLEAN Health and Safety Manager and the PM. 

 

In addition to the above personnel, TtNUS program personnel will provide overall support in 

subcontracting, cost tracking, progress reporting, and supervising the PM.  The program personnel 

include: 

 

• John Trepanowski, P.E., Program Manager 

 TtNUS, King of Prussia, Pennsylvania Phone: (610) 491-9688  Fax: (610) 491-9645 
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• Garth Glenn, P.E., Deputy Program Manager 

 TtNUS, Norfolk, Virginia   Phone: (757) 461-3926  Fax: (757) 461-4148 

 

1.4 CHANGES TO THE WORK PLAN 
 

No changes were made to Section 1.4 in this Work Plan Addendum. 

 
1.5 SCHEDULE AND REGULATORY OVERSIGHT 
 

No changes were made to Section 1.5 in this Work Plan Addendum.   
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3.0   SAMPLING AND ANALYSIS PLAN 
 

Section 3.0 is amended as indicated below.   

 

3.1  INTRODUCTION 

 

Section 3.1 is amended by the addition of the following text. 

 

This section of the Work Plan Addendum has been prepared to direct the collection of additional data 

under the supplemental investigation to be conducted to further characterize contamination associated 

with the Building 179 CUST Area and to acquire additional environmental data at the NUSC Disposal 

Area to support the FS.   

 

The data will be used to supplement the evaluation of the nature and extent of contamination and the fate 

and transport of contaminants, as presented in the Final Remedial Investigation Report, Site 08, NUSC 

Disposal Area (TtNUS, January 2010), and to support the FS. The data will be used in qualitative human 

health and ecological risk assessments and must be of adequate quality and quantity to support these 

risk assessment activities. 

                                                                                                                           

Figures 3-1, 3-2 and 3-3 present the proposed sample locations.  Table 3-1A lists proposed soil boring 

locations and purpose. Table 3-1B lists the proposed monitoring wells/groundwater sample locations with 

the purpose of each location.  Table 3-1C lists proposed surface water/sediment sample locations and 

purpose.  Table 3-2 presents proposed analyses and number of samples and field quality control samples 

for each sample area and medium.  Table 3-3 presents the proposed analytical methods and associated 

sample volume requirements, preservatives, and holding times.   

 

3.2  SAMPLING ACTIVITIES 

 

The primary activities to be conducted to achieve the sampling program goals include: 

  

• a geologic and hydrogeologic investigation ( Section 3.2.1), 

• sediment sampling (Section 3.2.2), and 

• surface water sampling (Section 3.2.3), 

 

These activities are described in the sections below. 
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3.2.1 Geologic and Hydrogeologic Investigation 
 

No changes were made to Section 3.2.1 in this Work Plan Addendum. 

 
3.2.1.1   Site Utility Clearance 
 
No changes were made to Section 3.2.1.1 in this Work Plan Addendum. 

 
3.2.1.2   Geophysical Investigation 
 
Surface geophysics will not be performed as part of this Supplemental Investigation.  

  

Bedrock borehole geophysics will be performed to provide data that will be used to evaluate the 

properties of the bedrock and to help meet the objectives of the bedrock investigation. These objectives 

include further defining the nature, extent, and migration rates of Site contaminants in the bedrock aquifer 

in and downgradient of two areas of concern: the North Meadow (identified as the “TCE plume”); and the 

Building 179 CUST Area (identified as the “1,1-DCA plume”). Borehole geophysics will be performed in 

seven open-hole bedrock well locations: five locations to assist in delineation of the TCE plume in the 

area of the North Meadow, and two locations to assist in delineation of the 1,1-DCA plume, north of the 

Building 179 CUST.  As indicated on Figure 3-1, bedrock well locations selected for borehole geophysics 

are as follows: 

 

TCE Plume - North Meadow 

Three existing open-hole bedrock wells: MW-116B, MW-117B, and MW-118B; 

Two bedrock wells proposed to be installed, one in the North Meadow - MW-128B, and one to the north 

of the Meadow - MW-127B. 

 

1,1-DCA Plume – North of Building 179 CUST Area 

Two bedrock wells proposed to be installed, one north of the Building 179 CUST - MW-129B, and one 

further north and west of this location - MW-130B.  

 

Borehole logging will be conducted to characterize the bedrock fracturing, locate water-bearing fractures, 

and identify zones that may transport contaminants.  The borehole surveys will include fluid temperature, 

fluid resistivity, caliper, acoustic televiewer, and heat-pulse flow meter logging under both ambient and 

induced-flow conditions and gamma logging.   
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The logging methodologies and interpretation will be documented in a letter report.  A draft log will be 

provided during each day of logging.  The geophysical information will be reviewed and used to select 

intervals for the PVC screens to be set in the wells in the North Meadow and to select intervals for 

collecting low flow groundwater samples in the open borehole wells in the Building 179 CUST area.     

3.2.1.3   General Approach for Borings and Monitoring Well Installations 

The subsurface investigation in this Work Plan Addendum will address the areas of concern discussed in 

Section 2.  Conventional soil and rock drilling methods will be used to advance the new installations to be 

conducted under this Supplemental Investigation.  Four borings will be advanced through overburden and 

into bedrock, with associated well installation and groundwater sampling.  Nine additional borings will be 

advanced into overburden using Direct Push Technology (DPT) for the primary purpose of soil sample 

collection.  At two of these DPT locations, groundwater samples will also be collected: one at a location to 

be selected at the Building 185 Complex, and one to be selected at the Building 179 CUST/Interceptor 

Tank area.  

 

At those locations to be advanced into bedrock, continuous soil sampling will be performed using split-

spoon sampling techniques throughout the overburden; headspace analysis will be performed in the field 

for all soil samples using a portable photoionization detector (PID).  In the North Meadow area, the 

borehole geophysical results from MW-116B, MW-117B, and MW-118B will be used to finalize the 

proposed locations of the two new bedrock boreholes to be installed in and north of the North Meadow 

(MW-128B and MW-127B, respectively).  These two new bedrock boreholes are planned to be completed 

with PVC screen as two nested wells in each borehole.  The borehole geophysics results will also be 

used to select screen intervals for the wells which are to be built in the open-hole bedrock boreholes MW-

116B, MW-117B, MW-118B, MW-127B, and MW-128B, and in the shallow bedrock wells to be advanced 

adjacent to MW-116B, MW-117B, and MW-118B. 

To investigate the area of the 1,1-DCA plume to the south, the proposed new bedrock boreholes, MW-

129B and MW-130B, will be installed north of the Building 179 CUST Area. These borings are planned to 

remain as open-hole wells, based on the nature of the bedrock in this southern portion of the Site, where 

the hydraulic conductivity of the bedrock is low and groundwater is generally found in discrete non-

interconnected fractures. Previous discrete-interval sampling in the southern portion of the Site was 

unsuccessful, due to the nature of the bedrock.  The installation of open borehole wells in this area is 

proposed to maximize the probability for successfully meeting groundwater sampling objectives. The 

borehole geophysical results from these two locations will be used to assist in selecting pump depths for 

groundwater sampling at these two locations.     
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At the Building 185 Complex, Areas 1 and 3, DPT methods will be used to advance soil borings for soil 

sample collection purposes (the soil sample location rationale is provided on Table 3-1A).  One of these 

locations will also be selected for the collection of groundwater samples.  Four soil borings in Area No. 1 

and two borings in Area No. 3 of the Building 185 Complex will be advanced with continuous soil sample 

collection.  In these two areas, the proposed DPT borings will be advanced at locations most likely to 

have been impacted by the historical Otto Fuel release (Area No. 1) or hypothetical release (Area No. 3), 

described further in Section 3.2.1.4.  Proposed soil boring locations at the Building 185 Complex are 

presented in Figure 3-2. 

In the vicinity of Building 179, three DPT borings will be advanced near the closed-in-place CUST and the 

former Interceptor Tank, also for soil sample collection purposes (see Table 3-1A for purpose of these 

locations). One of these locations will also be selected for the collection of groundwater samples. 

Continuous soil samples will also be collected in these borings which will be advanced to provide 

additional data on the extent of possible residual contamination from the former tanks in this area. 

Proposed boring locations in this area are presented in Figure 3-3, as well as the locations of post-

excavation soil samples that were collected in December 1998 as part of the tank closure activities.  It is 

also noted that the three proposed boring locations are subject to change, due to the possible presence 

of grounding cables in the area. 

 
3.2.1.4   Advancement of Borings 

The bedrock field investigation activities include the advancement of borings for bedrock characterization 

and for monitoring well construction. As noted above, the objectives of the bedrock investigation are to 

define the nature, extent, and migration rates of the Site contaminants in the bedrock aquifer in two areas 

of concern: the North Meadow TCE plume and the Building 179 CUST Area 1,1-DCA plume. Specific 

objectives of the bedrock boring locations and the associated groundwater samples are described in 

Table 3-1B.   

Four bedrock borings will be advanced at locations shown on Figure 3-1. In the southern portion of the 

study area, in the area of Building 179 and the 1,1-DCA plume, and in the area west of the Building 185 

Complex, bedrock locations MW-129B and MW-130B are selected to determine the western extent of 

groundwater contamination in these two areas. The proposed location of MW-129B is east of Building 

178, approximately 10 feet east of the southeasternmost corner of the associated paved area. This 

location is about 210 feet north of the former CUST. The main objective of the MW-129B location is to put 

some control on the western extent of the plume in this area.   

The proposed location of MW-130B is to the north and west, about 10 feet north of the western portion of 

Building 180, which is east of Cunningham Street and north of the access road to the Building 185 
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Complex.  This location is about 420 feet north-northwest of the former CUST. The main objective of the 

MW-130B location is to put some control on the western extent of the plume in this more northern area.  

These locations could be adjusted in the field following utility clearance.   

In the North Meadow, the proposed bedrock wells MW-127B and MW-128B are located to obtain more 

information regarding the north and northeastern extent and the vertical extent of the TCE plume 

observed in this area.  The locations are based on the observed distribution of chlorinated solvents, the 

groundwater flow patterns, and the bedrock fracture orientations in the North Meadow. Two nested 

bedrock wells will be installed within each of these new boreholes, MW-127B-D1/D2 and MW-128B-

D1/D2, to monitor both shallow and deep bedrock groundwater quality. The proposed locations of these 

borings will be reevaluated following borehole geophysics that will be performed in existing open-hole 

bedrock wells MW-116B, MW-117B, and MW-118B.  If review of borehole geophysical results indicates 

revising either location for MW-127B and MW-128B, this adjustment will be made by the TtNUS Lead 

Hydrogeologist and will be documented in a Field Modification Record (FMR).   

 

PVC wells will be installed in the three existing open-hole bedrock wells MW-116B, MW-117B, and 

MW118B, with screened intervals to be selected following borehole geophysics in these wells.  Adjacent 

to each of these three existing wells, a more shallow bedrock boring will be advanced an estimated 30 

feet into bedrock (to be based on borehole geophysics results) and a PVC bedrock well will be installed in 

each borehole, resulting in a shallow and deeper bedrock well cluster at each of the three locations. 

 

Within Area No. 1 of the Building 185 Complex, four DPT borings, B185A1-SB1, B185A1-SB2, B185A1-

SB3, and B185A1-SB4, will be advanced at the approximate locations shown on Figure 3-2.  The Navy 

had removed Otto-Fuel-contaminated soil and concrete from Area No. 1 in 2004, however, no information 

recording the specific area of soil removal has been located, and no post-excavation soil samples were 

collected.  In an attempt to collect soil samples in areas most likely to have been impacted by the 

previous Otto Fuel release, locations were selected to be: (1) in the topographically lowest areas of the 

enclosure, toward which a spill would be expected to migrate; and (2) in areas adjacent to roof support 

penetrations, which could have been preferential pathways of spilled material to underlying soils. These 

areas are visible as asphalt patches in the floor of the enclosure. 

Two DPT borings, B185A3-SB1 and B185A3-SB2, will be advanced within Area No. 3 of the Building 185 

Complex. The purpose of these borings is to attempt to collect soil samples in areas which would most 

likely have been impacted by a hypothetical Otto Fuel release in Area No. 3.  One boring, B185A3-SB1, 

will be advanced in the area of a possible former drain (Figure 3-2). Boring location B185A3-SB2 will be 

field-determined, based on visual observations of locations that may have been most likely to have 

accumulated a hypothetical release. 
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Three DPT borings, B179-SB1, B179-SB2, and B179–SB3 will be advanced in the vicinity of the former 

Building 179 CUST that was closed in place, and the former Building 179 Interceptor Tank, at the 

approximate locations shown on Figure 3-3.   

Boring B179-SB1 is located immediately east of the former CUST excavation area, and is placed close to 

a former soil and groundwater sample that had elevated VOCs, as described here: during the 1995 

Closure Assessment by The Environmental Compliance Group, Inc. (TECG), four borings were advanced 

within approximately five feet of the edge of the CUST, and three were completed as monitoring wells 

(north, east, and south of the CUST).  Proposed boring B179-SB1 is near the former TECG boring/well 

“B-2/MW-2”, (immediately east of the former CUST), which had the highest levels of VOCs in soil and 

groundwater sampled during their 1995 investigation, and where odors and yellow discoloration were 

observed in groundwater during development.  

Boring B179-SB2 will be advanced downgradient of both the closed-in-place CUST and the former 

Interceptor Tank, to assess current soil conditions. 

Boring B179-SB3 will be advanced in the area between the two borings described above, also 

downgradient of the CUST.    

It is noted that the area to the west of the CUST is inaccessible for soil boring advancement, as 

previously reported by TECG in their 1995 report.  The TECG report stated that investigatory activities 

could not be performed west of the CUST since this area was inaccessible to drilling equipment due to 

the presence of process equipment and multiple underground utilities located there.   

3.2.1.5 Soil Sample Acquisition 

During DPT Drilling: Continuous soil sampling is planned at all DPT soil boring locations, using a 

MacroCore sampler.  Samples will be field-screened for total volatile organic compounds (TVOCs) using 

a jar headspace technique (TtNUS SOP SF-1.5) with a portable PID and will be visually examined for 

evidence of staining, moisture, etc., described and logged using the Unified Soil Classification System 

(USCS).  If sufficient sample volume is recovered, two aliquots will be collected: one for jar headspace 

screening and one for potential laboratory analysis.  All soil samples selected for laboratory analysis will 

be analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, TAL metals, and the Otto Fuel 

component, PGDN.  During collection of soil samples for potential laboratory analysis, excluding the 

fractions for VOC analysis, the sample aliquot will be homogenized in a stainless steel bowl and set 

aside, pending the selection of samples to be shipped for laboratory analysis.  If insufficient sample 

volume is recovered, a second boring will be advanced adjacent to the first for the collection of additional 

sample volume.   
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At the Building 185 Complex, two soil samples from each of the four DPT borings in Area No. 1 and from 

both of the DPT borings in Area No. 3 will be selected for analytical laboratory analysis. These sample 

intervals for laboratory analysis will be selected as follows:   

• The 2-foot interval from 1 to 3 feet below the base material on which the storage area was 

constructed.  Samples will not be collected from the 0 to 1 foot interval below the base material 

unless there is field instrument, visual, or olfactory evidence of contamination.   

• A 2-foot interval between 3 and 10 feet below the base material on which the storage area was 

constructed but above the water table, targeting the soil intervals exhibiting the highest (TVOC) 

concentrations in jar headspace screening results using a portable PID, and/or depth to water 

and visual or olfactory evidence of contamination.   

At the Building 179 area, two soil samples from each of the three borings at the former CUST/Interceptor 

Tank area will also be selected for laboratory analysis. It is anticipated that the borings in this area will be 

advanced to a depth of approximately 2 feet into the saturated zone, however soil samples will be 

collected above the water table.  The sample intervals for laboratory analysis will be selected as follows: 

Unpaved surfaces: 

• The 1-foot interval from 0 to 1 foot below ground surface (ft-bgs). 

• A 2-foot interval between 1 and 10 feet bgs or between 1 foot bgs and the water table (if 

encountered less than 10 feet bgs), targeting the soil intervals exhibiting the highest TVOC 

concentrations in jar headspace screening results using a portable PID, and/or based on visual or 

olfactory evidence of contamination.  Depth to the water table will be considered in order to 

ensure soil samples are collected above the groundwater at each location. 

Paved surfaces:   

• The 2-foot interval from 1 to 3 feet below the pavement base material.  Samples will not be 

collected from the 0 to 1 foot interval below the base material unless there is field instrument, 

visual, or olfactory evidence of contamination.   

• A 2-foot interval between 3 and 10 feet below the base material but above the water table, 

targeting the soil intervals exhibiting the highest TVOC concentrations in jar headspace screening 

results using a portable PID, and/or based on visual or olfactory evidence of contamination.  

Depth to the water table will be considered in order to ensure soil samples are collected above 

the groundwater at each location. 
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During Conventional Drilling: During advancement of the two nested bedrock borings in the North 

Meadow, soil samples will be collected and screened for total VOCs, and an estimated two samples per 

boring (four total soil samples, plus QA/QC) will be selected for laboratory analysis of VOCs, based on jar 

headspace screening results using a portable PID, and/or based on visual or olfactory evidence of 

contamination.  Depth to the water table will be considered in order to ensure soil samples for laboratory 

analysis are collected above the groundwater at each location. 

3.2.1.6 Bedrock Drilling 

Bedrock will be drilled using air hammer or air rotary drilling techniques.  The drill casing (6-inch or 4-inch 

inside diameter, depending on location) will be grouted at least 2 feet into the bedrock surface to isolate 

the bedrock aquifer.  The bedrock drilling will continue an estimated 80 feet in North Meadow wells MW-

127B and MW-128B, and an estimated 30 to 50 feet in the Building 179 CUST Area wells, to be 

determined based on characterization of the bedrock during drilling.  Rock cuttings will be logged during 

drilling by the TtNUS field geologist. Where possible, features such as rock type, grain size, color, and 

hardness of the rock will be recorded.   

3.2.1.7 Monitoring Well Installation 

Nested monitoring wells will be constructed in two new open-hole wells in the North Meadow (MW-127B 

and MW-128B), and single screen PVC wells will be constructed in MW-116B-D1 and –D2, MW-117B-D1 

and –D2, and MW-118B-D1 and –D2.  Starting from the bottom of the open-hole to the top, the wells will 

be constructed at depths selected by the lead hydrogeologist, based upon the results of the borehole 

geophysics.  Each monitoring well will be constructed with five- to ten-foot sections of one-inch diameter 

(MW-127B and MW-128B) or 1.5-inch diameter (MW-116B-D1/D2, MW-117B-D1/D2, MW-118B-D1/D2), 

schedule 40, polyvinyl chloride (PVC) slotted (10 slot or 20 slot) screen, flush-threaded to PVC riser pipe.  

A sand pack will be placed in the annular space around the well screen and to 2 feet above the top of the 

well screen.  A bentonite seal, 2 feet in thickness, will be placed above the sand pack.  Each of the new 

bedrock monitoring wells will be installed in accordance with TtNUS SOP GH-2.8.   

3.2.1.8    Well Development  

Prior to low flow groundwater sampling, newly installed wells will be developed and existing Building 179 

CUST Area wells will be inspected and redeveloped.  Well development will proceed in accordance with 

the Final RI Work Plan.   
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3.2.1.9 Discrete Interval Sampling 

No changes were made to Section 3.2.1.9 in this Work Plan Addendum. Additional discrete interval 

packer sampling will not be performed in the Supplemental Investigation. 

 

3.2.1.10 Hydraulic Conductivity Tests 

No changes were made to Section 3.2.1.10 in this Work Plan Addendum. Additional hydraulic 

conductivity tests will not be performed in the Supplemental Investigation.  

3.2.1.11 Groundwater Sampling 

All 12 newly installed wells and 20 existing wells will undergo low-flow groundwater sample collection. 

Three of these wells, R179-MW1, R179-MW2, and R179-MW3, installed in November 1995, will require 

re-developing at least 7 days prior to sampling.  In addition, two groundwater samples will be collected 

during DPT drilling at two DPT locations: one to be selected at the Building 185 Complex (GW-B185A#-

SB#) and one to be selected at the Building 179 CUST/Interceptor Tank area (GW-B179-SB#). The final 

identification numbers will depend on the selected DPT locations for groundwater sampling.   

Also, two shallow groundwater samples (DW15 and DW16) will be collected using passive diffusion bags 

(PDBs) installed along the edge of NUWC Pond, north of existing PDB sample location DW14.  

Groundwater samples will be submitted to the analytical laboratory for analysis.  All groundwater samples 

will include analysis of TCL VOCs.  A subset of groundwater samples from the monitoring wells will be 

analyzed for the following: 1,4-dioxane, PGDN, the main component of Otto Fuel; cyanide; and natural 

attenuation/biodegradation parameters, which include ammonia, methane, ethane, ethene, ferrous iron, 

phosphate, nitrate, nitrite, sulfate, sulfide, and total organic carbon (TOC).  The number of samples, the 

location of the samples, and the number and type of quality control samples are provided on Table 3-2.  

The required sample containers, preservatives, and holding time requirements are provided on Table 3-3 

of this Work Plan Amendment, and the corresponding Table 3-3 of the Final RI Work Plan.  The low-flow 

procedures in the Final RI Work Plan will be followed.   

On the first day of groundwater sampling a synoptic water level measurement round will be conducted, 

including new and existing monitoring wells. An oil-water interface probe will also be used to determine 

the potential presence of NAPL at each well. (If present, NAPL will be sampled for analysis.) The 

locations of all newly installed wells will be determined in accordance with the procedures in Section 3.3.1 

of the Final RI Work Plan.  These data will be combined with the water level measurement data and used 

to construct a water table map and bedrock potentiometric map. The groundwater elevation data will also 

be evaluated to determine the vertical gradients between the overburden and bedrock as well as within 

bedrock at the Site.   
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3.2.2  Sediment Sampling  
 

Section 3.2.2 is amended by the addition of the following text. 

 

Three sediment samples will be collected from Deerfield Creek in the area where the Creek traverses the 

Building 179 CUST Area, south/upgradient of the NUSC Disposal Area. All sediment samples will be 

collected for TCL SVOC analysis and two sediment samples, SD-B179-02 and SD-B179-04, will also be 

collected for low concentration TCL VOCs analysis.  This sampling and analysis will better characterize 

the present levels and extent of contaminants, particularly PAHs, in this portion of the Creek. The two 

samples for VOCs analysis are located near and downstream of the former interceptor tank discharge 

pipe, near the area where oily soils were reportedly previously observed and where low concentrations of 

BTEX compounds were previously detected in groundwater. Sampling will be conducted in accordance 

with TtNUS SOP SA-1.2.  Three surface water samples will be collocated with these sediment samples. 

 

Sediment samples will be collected in a downstream to upstream order. At each location, attempts will be 

made to dig a hole from the sediment surface to approximately 1 foot deep.  If visual evidence of 

contamination is observed in a particular interval within this 1-foot sediment section, the sediment sample 

will be collected from that interval.  Otherwise, the samples will be surface sediments, to be collected from 

approximately the 0- to 6-inch depth interval, as measured from the sediment surface. Sediment samples 

will be collected from depositional areas (silt, silty sand, etc.), assuming depositional areas can be found at 

or within a reasonable distance from the planned sampling locations (presented in Figure 3-1). These 

locations may be adjusted based on field observations of depositional areas at the time of sampling. 

 

It is anticipated that a stainless steel shovel or auger or will be used for sediment sample collection.  At 

the two locations to be sampled for VOCs analysis, this fraction will be collected as soon as possible after 

the sediment is retrieved and will not be homogenized.  (The sampling method is presented in full in Work 

Plan Revision 2, TtNUS, January 2007.)  After collecting the VOC sample portion (where applicable), the 

remaining portion of the sediment sample will be homogenized in a decontaminated stainless steel bowl 

and then transferred to the appropriate sample container. The overlying water from each of the sediment 

samples will also be transferred to an appropriate sample container and analyzed for pH, dissolved 

oxygen, ammonia, temperature, conductivity, hardness, and alkalinity.   

 

A rationale for selection of the proposed sampling stations is provided in Table 3-1C. Table 3-2 lists the 

number and types of samples and field quality control samples to be collected and the analyses to be 

performed. Table 3-3 presents the analytical methods proposed and associated volume requirements, 

preservatives, and holding times.   
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3.2.3  Surface Water Sampling  
 

Section 3.2.3 is amended by the addition of the following text. 

 

Three surface water samples will be co-located with the three sediment sample locations from Deerfield 

Creek in the area of the Building 179 Site, as described above and shown in Figure 3-1.  Similar to 

sediment samples, the surface water locations may be adjusted based on field observations of 

depositional sediment areas at the time of sampling, and will correspond with the final sediment sample 

locations. The surface water samples will be collected for analysis of TCL SVOCs and will be collected in 

a downstream to upstream order. Sampling will be conducted in accordance with TtNUS SOP SA-1.2.  

 

It is anticipated that surface water samples will be collected by directly dipping the sample bottle or 

dipping a disposable, pre-cleaned, glass transfer jar. The temperature, pH, specific conductance, 

dissolved oxygen, oxidation reduction potential (ORP), and turbidity of the surface water at each sample 

location will be measured using a water quality meter such as a Horiba U-22 or equivalent device.  

 

A rationale for selection of the proposed surface water sampling stations is provided on Table 3-1C.  

Table 3-2 lists the number and type of samples and field quality control samples to be collected, and the 

analyses to be performed, and Table 3-3 presents the analytical methods proposed and associated volume 

requirements, preservatives, and holding times.   

 

3.2.4  Invertebrate Toxicity Tests 
 

No changes were made to Section 3.2.4 in this Work Plan Addendum.   

 
3.2.5  Benthic Macroinvertebrate Sampling 
 

No changes were made to Section 3.2.5 in this Work Plan Addendum.   

 
3.2.6  Fish Tissue Sampling 
 

No changes were made to Section 3.2.6 in this Work Plan Addendum.   

 

3.3  SUPPORT EFFORTS 

 

Section 3.3 is amended by the addition of the following text. 
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Addition efforts will be conducted to support the Supplemental RI data collection activities described in 

the preceding sections.  These efforts include the land survey, management of investigation-derived 

wastes (IDW), cleaning and decontamination of equipment, and other tasks common to the individual 

sampling programs. 

 

3.3.1  Land Survey 

 

Section 3.3.1 is amended by the addition of the following text. 

 

Following the supplemental RI investigative work, a survey will be performed by a State of Rhode Island 

registered surveyor to identify locations of sample points and other significant features identified during 

the activities covered in this Work Plan Addendum.   

 
The survey will be conducted to establish relative locations of sample points and to provide updated 

locations and elevations of site features in the area of Building 179, in order to extend the area and detail 

of the existing project base map toward the south, to include Building 179 and environs.  All features will 

be tied in to the existing base map for the NUSC Disposal Area Site. 

 

At a minimum, it is expected that the following features will be surveyed: 

 

• Buildings, structures, and above-ground features at Building 179 CUST Area. 

• Soil sample and monitoring well locations and elevations. 

• Deerfield Creek channel in the area east of Building 179 CUST Area.  

• Other select site features. 

 

Any additional sample collection points that are established during the investigation will also be surveyed.  

 
3.3.2  Wetlands Delineation 
 
No changes were made to Section 3.3.2 in this Work Plan Addendum.   

   

3.3.3  Management of Investigation-Derived Waste (IDW) 
 

No changes were made to Section 3.3.3 and Sections 3.3.3.1 through 3.3.3.3 in this Work Plan 

Addendum.   
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3.3.4  Cleaning and Decontamination of Equipment  
 

No changes were made to Section 3.3.4 in this Work Plan Addendum.   

   

3.3.5  Field Equipment Calibration 
 

No changes were made to Section 3.3.5 in this Work Plan Addendum.   

   

3.3.6  Inspection and Acceptance Requirements for Supplies/Sample Containers 
 

No changes were made to Section 3.3.6 in this Work Plan Addendum.   
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 4.0  QUALITY ASSURANCE/QUALITY CONTROL 
 

Achieving the study objectives for this supplemental investigation requires that the data collected from the 

field conform to an appropriate level of quality, adequate to be used for risk assessment purposes.  The 

quality of a data set is measured by certain characteristics of the data, which are described in this 

section. Section 4.0 is amended by the changes to Sections 4.2 and 4.9.2, as presented below. All other 

subsections within Section 4 remain unchanged in this work plan amendment. 

 

4.1     PROJECT QUALITY OBJECTIVES 
 

No changes were made to Section 4.1 in this Work Plan Addendum. 

 

4.2      PROJECT ACTION LIMITS 
 

Section 4.2 is amended by the addition of the following text. 

 

As part of the supplemental investigation, three additional chemicals that were not previously analyzed as 

part of the RI are to be analyzed in groundwater or in soil: 

 

• In groundwater: 1,4-dioxane; PGDN, the main component of Otto Fuel; and cyanide 

• In soil: PGDN 

 

Revised Tables 4-1B, 4-1D, and 4-2B present project action limits (PALs) that will serve as target 

concentrations for the chemical data provided by the fixed analytical laboratories for these additional 

chemicals.   

 

For groundwater, project action limits for the three additional chemicals to be analyzed were selected 

using the lowest screening values (where available) from: 1) MCLs, 2) EPA Regional Screening Levels 

(RSLs) for tap water, 3) RIDEM GA groundwater criteria, 4) EPA’s vapor intrusion screening levels, and 

5) ecological criteria for surface water.   

 

For soil, the PAL for PGDN was selected using the lowest risk-based or regulatory screening values 

(where available) from: 1) EPA RSLs for direct contact residential soils, (2) RIDEM direct exposure 

criteria for residential soils, 3) RIDEM leachability criteria, and 4) ecological criteria for surface soils.   

 

The sources of the project action limits for the additional chemicals are provided as footnotes in the tables 

listed above and are presented below.  
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• The project action limit for 1,4-dioxane in groundwater is 0.354 µg/L.  This value is a calculated 

EPA RSL for 1,4-dioxane, derived using the proposed toxicity values for this chemical (USEPA, 

May 2009) and EPA’s online screening level calculator.  Information used in the calculation is 

shown in the output page from the online calculator, attached to this Work Plan Addendum as 

Appendix A.  There are no federal drinking water standards for 1,4-dioxane.   

 

• The project action limit for cyanide in groundwater is 5.2 µg/L.  This value is the EPA NRWQC 

and the RIDEM AWQC for cyanide in freshwater.  

 

The values which will serve as the action concentrations for PGDN in groundwater and soil for the data 

provided by the fixed analytical laboratory are provided below along with the sources of these project 

action limits. 

 

• The project action limit for PGDN in groundwater is 0.57 µg/L.  This value is the RSL for PGDN in 

tap water.  There are no federal drinking water standards or state groundwater objectives for 

PGDN.   

 

• The project action limit for PGDN in soil is 60 mg/kg. This value is the RSL for direct contact 

residential (DCR) for PGDN in soil.  There are no state direct exposure criteria or leachability 

criteria for PGDN.    

 

For the analysis of PGDN, TtNUS subcontracted the analytical laboratory, APPL, Inc., to conduct a 

method detection limit (MDL) study in support of the upcoming supplemental investigation at the NUSC 

Disposal Area.  The resulting MDL Report and a synopsis of the results are provided as Appendix B-1.  

The resulting PDGN MDLs are 0.083 mg/kg in soil matrices and 0.083 µg/L in aqueous matrices. These 

MDLs for PGDN are adequate for the project-specific action levels listed above.  APPL provided level-of-

quantitation information for this chemical in early June 2010. This information is included as Appendix B-

2, and applicable limits are presented on Tables 4-1B and 4-2B. The Department of Defense (DoD) 

Environmental Laboratory Accreditation Program (ELAP) certification for APPL, Inc. is also included in 

Appendix B-2. 

 

4.3     MEASUREMENT AND PERFORMANCE CRITERIA 
 

No changes were made to Section 4.3 in this work plan addendum. 
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4.4  SAMPLE IDENTIFICATION AND TRACKING SYSTEM 

 

No changes were made to Section 4.4 in this work plan addendum. 

 

4.5 SAMPLE HANDLING, TRACKING, AND CUSTODY REQUIREMENTS 

 
No changes were made to Section 4.5 in this work plan addendum. 

 

4.6  DOCUMENTATION OF FIELD ACTIVITIES 
 

No changes were made to Section 4.6 in this work plan addendum. 

 

4.7  FIXED LABORATORY ANALYTICAL METHOD REQUIREMENTS 
 

No changes were made to Section 4.7 in this work plan addendum.  

 

4.8  DATA DOCUMENTATION AND RECORDS MANAGEMENT 
 

No changes were made to Section 4.8 in this work plan addendum. 

 

4.9 VERIFICATION AND VALIDATION PROCEDURES 
 

This section describes the procedures that will be followed to meet the data verification and validation 

requirements for this project. 

 

4.9.1      Verification 
 

No changes were made to Section 4.9.1 in this Work Plan Addendum. 

 

4.9.2  Validation 
 

Section 4.9.2 is amended by the addition of the following text. 

 

TtNUS will validate the 1,4-dioxane and PGDN analytical data at a Tier II level, in accordance with the 

Region I, EPA-New England Laboratory Data Validation Functional Guidelines for Evaluating Organic 

Analyses.  TtNUS will validate the cyanide analytical data at a Tier II level, in accordance with the Region 
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I EPA-New England Data Validation Functional Guidelines for Evaluating Environmental Analyses, Part 

IV: Inorganic Data Validation Functional Guidelines, November 2008.  

 

4.10  QA MANAGEMENT REPORTS 

 
No changes were made to Section 4.10 in this work plan addendum. 
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5.0   REPORTING 
 

This section is revised to provide additional text describing the presentation of the NUSC Disposal 

Area/Building 179 Site supplemental investigation results in a Supplemental RI Report.  The 

Supplemental RI Report will be prepared in accordance with EPA RI/FS Guidance as appropriate, 

providing all new data and findings generated during the supplemental investigation.  Together the NUSC 

Disposal Area RI Report and the NUSC Disposal Area/Building 179 Site Supplemental RI Report will 

provide characterization of the nature and extent of contamination associated with the past use and 

disposal of chemicals and chemical wastes at the NUSC Disposal Area/Building 179 Site and the 

associated risks to possible human and ecological receptors.  The NUSC Disposal Area RI Report will be 

referenced for background information and previous sampling efforts.  New findings regarding the site 

physical characteristics, nature and extent of contamination, and fate and transport of contaminants will 

be reported in the Supplemental RI Report.  The supplemental investigation data will be evaluated in 

screening level human health and ecological risk assessments and these results along with revised 

conclusions based on the supplemental investigation findings will be provided in the Supplemental RI 

Report.  Information to be included in the Supplemental RI Report sections is discussed in the 

subsections below. 

 

5.1  BACKGROUND AND FINDINGS OF THE REMEDIAL INVESTIGATION 

 

Section 1.0 of the Supplemental RI Report will describe the purpose of the report.  Additional background 

information discovered during this supplemental investigation and during activities at the Site since the 

publication of the RI report will be presented.   

 

Section 2.0 of the Supplemental RI Report will describe the additional Site investigations that are the 

focus of this Work Plan Addendum.  Specifically, this section will be based on Section 3.0 of the Work 

Plan Addendum and on any modifications to the field work, if applicable, during the period of activity.   

 

Section 3.0 of the Supplemental RI Report will describe any new findings related to the physical 

characteristics of the Site as they exist at the time of the additional investigation.  New findings regarding 

major surface features and subsurface features (geology, hydrogeology, soil types, and soil depths) will 

be described as determined by field work explorations.  Existing figures depicting aerial and/or cross-

sectional views of Site features will be revised. New figures may be prepared as necessary to depict the 

new supplemental investigation data and findings. 
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Section 4.0 of the Supplemental RI Report will provide revisions to the description of the nature and 

extent of the contaminants based on the supplemental investigation results (as discussed in Section 2.0). 

 The focus of the revisions will be the following: 

 

• Building 179 CUST Area groundwater, surface water, soil and sediment contamination 

distribution, including possible cyanide and PGDN in groundwater. 

• NUSC Disposal Area groundwater contamination, including possible PGDN and cyanide in 

groundwater. 

• Site-wide levels and distribution of 1,4-dioxane in groundwater. 

• North Meadow TCE groundwater contamination - source, and vertical and horizontal extent of 

TCE plume in bedrock.  

• Building 185 Complex - Area 1 historical Otto Fuel release and possible Area 3 release - 

subsurface soil contamination extent. 

 

The conceptual site model presented in Section 2.0 of this Work Plan Addendum will be updated to 

describe how the supplemental investigation findings resolve any of the as-yet-unknown contaminant 

sources and types.  Any additional source areas identified will be added, and/or eliminated, based on 

data obtained during the supplemental RI.  All the chemical analytical data generated from supplemental 

investigation field work will be presented in this section.  Also, any new primary site contaminants will be 

identified based on frequency of detection and concentrations found.  RI Report Section 4.0 summary 

data tables will be updated for all of the matrices sampled during the supplemental investigation. Select 

Section 4.0 figures providing contaminant concentrations and sample locations will be updated based on 

the new data, and additional figures providing 1,4-dioxane, PGDN, and possibly cyanide concentrations 

and sample locations will be presented. 

 

Section 5.0 of the Supplemental RI Report will update the description of the expected fate and transport 

mechanisms available to the primary site contaminants.  The focus of the discussion will likely be the 

discharge and leachability of the contaminants associated with the Building 179 Area release: 1,1,1-TCA 

and its breakdown products (1,1-DCA and chloroethane); 1,4-dioxane; PGDN; cyanide; and arsenic. 

 

Section 6.0 of the Supplemental RI Report will consist of an evaluation of the supplemental investigation 

data in a screening level human health risk assessment.   

 

Section 7.0 of the Supplemental RI Report will consist of an evaluation of the supplemental investigation 

data in a screening level ecological risk assessment. 
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Section 8.0 of the Supplemental RI Report will provide a summary of the supplemental RI activities, 

findings, and conclusions, and any revisions to the RI report findings and conclusions. 

 

5.2  HUMAN HEALTH RISK ASSESSMENT 
 

This section is modified by addition of the following text describing the screening level human health risk 

evaluation of the data generated during the supplemental investigation.   

 

The screening level human health risk assessment (HHRA) will be performed by comparing the chemical 

concentrations in the supplemental soil, groundwater, surface water, and sediment samples to PALs, 

USEPA RSLs, USEPA MCLs, and RIDEM criteria.  Chemical concentrations in the supplemental samples 

will also be compared to the results of the existing human health risk assessment presented in the RI 

Report to give an approximate estimation of risks associated with the supplemental samples.  In addition, 

where there is supporting laboratory data and the data are still considered representative, historical soil 

data will also be evaluated in the screening level HHRA. 

 

5.3  ECOLOGICAL RISK ASSESSMENT 

 
This section is modified by addition of the following text describing the screening level ecological risk 

evaluation of the data generated during the supplemental investigation.  

 

The analytical results of the surface water and sediment sampling will be evaluated by first comparing the 

results to the sediment and surface water screening values and background concentrations.  Chemicals 

with concentrations exceeding the screening levels and background concentrations will then be 

compared to the concentrations in the previously collected samples to determine whether concentrations 

were similar to the concentrations that were evaluated in the RI Report baseline ERA.  If the 

concentrations are similar (or lower), then the conclusions from the baseline ERA will not change.  If the 

concentrations in the new samples are greater than the previous concentrations, the data will be further 

evaluated to determine whether the risks would change significantly from the baseline ERA. 

 

In addition to surface water and sediment data, where there is supporting laboratory data and the data 

are still considered representative, historical surface soil data will also be included in the screening level 

ecological risk evaluation. 
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TABLE 2-1 
BUILDING 179 AREA TANK STRUCTURE SUMMARY 

WORK PLAN ADDENDUM 
SUPPLEMENTAL REMEDIAL INVESTIGATION 

SITE 08, NUSC DISPOSAL AREA 
NAVSTA NEWPORT, RHODE ISLAND 

Tank Size/Type Location Construction Installation Date Comments 
6,000-gallon 
Aboveground Storage 
Tank 

East of Building 1301 
and  south of Building 
179 

Carbon steel primary 
tank with a 6,600-gallon 
steel secondary 
containment 

2009(1) This currently operating tank system regulated under the RCRA program provides 90-day storage of spent Otto fuel from test facilities associated with Building 
179 and 1303.  Spent Otto fuel may contain up to 200 parts per million (ppm) of cyanide, therefore it is characterized as a hazardous waste under 40 CFR 
261.3” (SAIC, January 2010). According to NUWC representatives and the Hazardous Waste Tank Installation Certification Report for the 6,000-gallon AST 
(SAIC, January 2010), the AST replaced a former tank taken out of service in February 2009.   The new cylindrical primary tank is anchored within a 6,600-
gallon capacity, steel secondary-containment dike tank, which features a rain shield to divert precipitation away from the secondary-containment dike structure. 
The tank system (including piping that is part of the tank system) is monitored for leaks on a daily basis. Inlet piping from the test facilities is supported on pipe 
supports.  

The former tank system was in operation for approximately 15 years (SAIC, January 2010). The former CUST was used to capture water mixed with engine oil, 
small amounts of cleaning fluids (mineral spirits and other solvent-based cleaners, including 1,1,1-trichloroethane [1,1,1-TCA]); Otto Fuel; and torpedo test 
combustion byproduct mixtures composed mostly of carbon with trace amounts of hydrogen cyanide (HCN) and cadmium. After each test ended, the tank 
contents were pumped to the aboveground hazardous waste storage tank. The former AST’s concrete foundation was utilized for the new AST, as its footprint 
was similar and it appeared that the foundation had sufficient thickness and steel reinforcement to support the new AST system and resist frost action. The 
existing foundation was visually inspected prior to installation of the new tank. According to the Tank Installation Report, no visible cracking or settlement of the 
concrete surface was observed.  In addition, the former aboveground tank system components did not contact soil, and featured a secondary containment 
system (dike) that would contain a leak, allowing such an event to be easily detected. Therefore, it appears unlikely that the former AST was a source of 
subsurface contamination. 

1,500-Gallon Fuel-Water 
Separator (Tank B) 

Adjacent to the north 
of 6,000 gallon 
hazardous waste AST 

Double-walled sti-p3
(2) 

type steel tank, with 
leak detection system 

1986(3) Installed as "emergency spill" tank for Building 179 (Weapons Component s Testing) and 438 (Electric Propulsion Testing).  Floor drains in Building 179 and 
438 drain to the FWS.  No spills have occurred in Building 179 or 438 and floor drains in Building 179 have been capped since 1997.  Based on the FWS double 
walled construction, presence of leak detection system and lack of documented spills, it appears unlikely that this FWS is a source of subsurface contamination. 

500-Gallon Oil-Water 
Separator (Tank B-1) 

55 feet north of 1,500 
gallon FWS (described 
above) 

Double walled sti-p3
(2) 

type steel tank 
1986(3) Installed as a secondary "emergency spill" tank for Building 179 and 438.  Effluent from the 1,500 gallon FWS flows into the 500 gallon OWS, solids and oily 

material are retained in the OWS and water flows into sanitary sewer system.  No spills have occurred in Building 179 or 438 and floor drains in Building 179 
have been capped since 1997.  Based on the OWS double walled construction and lack of documented spills, it appears unlikely that this OWS is a source of 
subsurface contamination. 

Water Tank  East of Building 1192 Steel (insulated) Between 1995 and 
1999(4) 

Installed to supply non-potable water for a closed loop system used for the Ocean Water Simulator, located in Building 438.  Based on the contents of the tank 
and closed loop system design, it appears unlikely this AST is a source of subsurface contamination. 

500-gallon Oil-Water 
Separator (Tank A-1) 

East of Building 178 
(adjacent to the north 
1,500-gallon FWS 
(described below) 

Double walled sti-p3
(2) 

type steel tank 
1993(5) Installed as secondary containment tank for the adjacent 1,500-gallon FWS.  No spills have occurred in Building 178.  Sump pump in FWS transfers fluid to the 

500-gallon OWS, water is separated from solids/oil and discharges into sanitary sewer.  Based on the FWS double walled construction, presence of leak 
detection system and lack of documented spills, it appears unlikely that this FWS is a source of subsurface contamination. 

1,500-gallon Fuel-Water 
Separator (Tank A) 

East of Building 178 
(adjacent to the south 
500-gallon OWS 
(described above) 

Double-walled sti-p3
(2) 

type steel tank, with 
leak detection system 

1993(5) Installed as "emergency spill" tank for Building 178.  Floor drains in Building 178 (Torpedo Component Testing) drain to this FWS.  No spills have occurred in 
Building 178.  Based on the FWS double walled construction, presence of leak detection system and lack of documented spills, it appears unlikely that this FWS 
is a source of subsurface contamination. 

Notes:  
(1)  Report entitled "Tank Installation Report, 6,000 gallon Hazardous Waste Storage Tank, Propulsion Test Facility", Dated January 2010, prepared by SAIC. 
(2)  Double walled storage tank includes dielectric exterior coating and nylon bushings in all openings.  
(3)  Provided by NUWC personnel 
(4)  Provided by NUWC personnel and determined using existing drawings 
(5)  "As-Built drawings" provided by NUWC 
FWS     Fuel Water Separator  
OWS    Oil Water Separator  
AST      Aboveground Storage Tank 
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TABLE 2-2
SOIL RESULTS FOR BUILDING 179 AREA TANKS/STRUCTURES

WORK PLAN ADDENDUM
SUPPLEMENTAL REMEDIAL INVESTIGATION

SITE 08, NUSC DISPOSAL AREA
NAVSTA NEWPORT, RHODE ISLAND

Structure

Boring B10-S4 B11-S4 MW7B-S4 (1)
MW7B-S6       
(weathered 

bedrock sample)
MW7B-S4 (1)

MW7B-S6 
(weathered 

bedrock sample) 
B10-S4 B11-S4 B20-S3 (1) B21-S3 B20-S3 (1) B21-S3 B30-S3 (2) B30-S3 (2) MW9-S2 

Sample Depth Interval (feet bgs)  7  to 9 6 to 8 6.5 to 8.5 (per 
boring log)

10.5 to 11.25 
(per boring log)

6.5 to 8.5 (per 
boring log)

10.5 to 11.25 
(per boring log)  7  to 9 6 to 8  5  to 7 (per 

boring log) 4 to 6  5  to 7 (per 
boring log) 4 to 6 4 to 6 4 to 6 2 to 4

1,500-Gallon Fuel-Water Separator (Tank B) 500-Gallon Oil-Water Separator (Tank B-1) Water Tank (east of Building 1192)

Fuel-Water Separator (Tank A) 
and Oil-Water Separator (Tank 

A-1) (east of Building 178)

g g) (p g g) g g) (p g g) g g) g g)

Compounds Detected (µg/kg)
1,1,1-TCA 8 81 140 81 140 8 6 6
1,1-DCA 0.9 J 17 53 17 53 0.9 J 1 JB 6 1 JB 6
Chloroethane 4 J 4 J
Tetrachloroethene 0.85 J 2 J 0.85 J 2 J
Trichloroethene 3 J 3 J
cis-1,2-DCE 0.6 J 0.6 J
1,1-DCE 1 J 3 J 1 J 3 J
Carbon Disulfide 2 J 2 J
1,2,4-Trichlorobenzene
1,2,3-Trichlorobenzene
Benzene 0.2 J 0.2 JB 0.3 JB 0.2 JB 0.2 J 0.3 J 0.2 J 0.3 J 0.2 J
Toluene 0.4 J 0.75 JB 0.5 JB 0.75 JB 0.5 JB 0.4 J 0.4 J 0.4 J
Ethylbenzene 0.3 J 0.3 J
Xylene 5 5 5 5
TPH 77000 77000TPH   77000  77000   
Cyanide    470  470          
Dichlorodifluoromethane     1 J 1 J

Notes: 
Source: TRC, December 1999. Building 179 Concrete UST Remedial Investigation. Naval Undersea Warfare Center Division, Newport, Rhode Island. U.S. Department of the Navy.

"B" indicates compound also detected in blank sample.

(2) The Building 179 CUST RI states that boring B-30 was located immediately east of a subsurface utility line originating east of Building 178 to assess potential presence of soil contamination adjacent to aforementioned utility line.
(1) For VOCs, value is the average of duplicate results reported by analytical laboratory, Severn Trent Laboratories of Monroe, Connecticut; if detected in only one of duplicate samples, that value is reported.

Results for VOCs, TPH, and cyanide are presented.  Results for common laboratory contaminants, including methylene chloride, acetone, and 2-butanone, are not included.
A blank space indicates compound was not detected above the detection limit. 
"J" indicates result is estimated.

All samples collected from overburden unless stated otherwise.

W52109619DF CTO WE19
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TABLE 2-3
GROUNDWATER RESULTS FOR BUILDING 179 AREA TANKS/STRUCTURES

WORK PLAN ADDENDUM
SUPPLEMENTAL REMEDIAL INVESTIGATION

SITE 08, NUSC DISPOSAL AREA
NAVSTA NEWPORT, RHODE ISLAND

1,500-Gallon Fuel-Water Separator  
(Tank B) GP-21 GP-32 GP-32A GP-32B GP-80 MW-7A (by 

Mitkem)
MW-7B - Bedrock 

(by Mitkem)

Upgradient 
(southwest)

Crossgradient 
(west)

Crossgradient 
(northwest)

Downgradient 
(north)

Downgradient 
(northeast)

Crossgradient 
(east)

Crossgradient 
(east) Data Evaluation

Compounds Detected (µg/L)
1,1,1-TCA 0.77 17.3 49 20 98 3,600 23,000 E
1,1-DCA 9.91 16 21 140 780 1,400
Chloroethane 73 J
1,1-DCE 4.05 76 J 310 J
1,2,4-Trichlorobenzene 120 J
1 2 3-Trichlorobenzene 150 J

Groundwater results  from sampling locations in the vicinity of the  1,500-gallon fuel-water  separator are not indicative of this structure being  a source of contamination.  The 
concentrations of 1,1,1-TCA and 1,1-DCA at GP-32B, immediately downgradient and closest to the structure, are comparable to those that are cross-gradient (GP-32A).  The 
concentrations at GP-80 are somewhat higher, which is consistent with its location being closer to and more directly downgradient of the CUST source area.  MW-7A and -7B, 
with the highest concentrations,  are the sampling locations closest to the Building 179/CUST source area.  The pattern and concentrations of groundwater contaminants in this 
area are consistent with and attributable to the known Building 179 and CUST source area, to the south and southeast.  Previous contaminated soils that were excavated in 
and around the former Building 179 footprint were upgradient of this structure, some within 25 feet, and are the likely source of groundwater contamination in this area.  The 
former CUST is also a major source of groundwater contamination observed in locations to the north/northeast, the estimated direction of groundwater flow in this area.

1,2,3-Trichlorobenzene 150 J
TPH 400
Cyanide 612

500-Gallon Oil-Water Separator 
(Tank B-1)

GP-32A GP-32B GP-80 GP-90 GP-90A GP-26

Upgradient 
(southwest)

Up/Crossgradien
t (south-

)

Up/Crossgradien
t (southeast)

Crossgradient 
(east)

Crossgradient 
(east)

Downgradient 
(north) Data Evaluation

Compounds Detected (µg/l)
1,1,1-TCA 49 20 98 100 120 235
1,1-DCA 16 21 140 100 130
TCE 5.8

Water Tank (east of Bldg. 1192) GP-100A (1) GP-110 GP-110A GP-120 GP-120A

Upgradient 
(south)

Up/Crossgradien
t (southeast)

Up/Crossgradien
t (southeast)

Down/Crossgradi
ent (northeast)

Downgradient 
(north-northeast) Data Evaluation

Compounds Detected (µg/l)
1,1,1-TCA 180 22 130 87
1 1-DCA 200 160 12 95

Groundwater results  from sampling locations in the vicinity of the  500-gallon oil-water separator (Tank B-1) are not indicative of this structure being  a source of contamination.  While the 
concentration of 1,1,1-TCA at GP-26 is higher than the levels of this compound reported at crossgradient and upgradient locations in the immediate vicinity,  the cumulative concentrations of 1,1,1-
TCA and its breakdown product, 1,1-DCA, at the crossgradient locations are comparable to or slightly exceeding the GP-26 concentration, where no 1,1-DCA was reported.  Groundwater 
contaminants in the area of the 500-gallon oil-water separator are consistent with and attributable to the known Building 179/CUST source area to the south and southeast.   

Groundwater results  from sampling locations in the vicinity of the water tank do not indicate this structure is a source of contamination.  The concentrations of 1,1,1-TCA and other compounds at locations that are 
approximately upgradient/crossgradient  of the water tank are higher than those reported downgradient.  The levels and pattern of contaminants observed are consistent with and attributable to the Building 179/CUST 
source area to the south.  1,1-DCA 200 160 12 95

1,1-DCE
TCE 7.4 6.4
Chloroethane
Vinyl Chloride

Fuel-Water Separator (Tank A) and 
Oil-Water Separator (Tank A-1) (east 

of Bldg. 178)
GP-120A GP-120 GP-130A GP-130 (1, 2) GP-131 MW-9B Bedrock 

(by Mitkem)  

Upgradient 
(south)

Up/Crossgradien
t (southeast)

Downgradient 
(north-northwest)

Downgradient 
(north)

Down/Crossgradi
ent (northeast)

Down/Crossgradi
ent (northeast) Data Evaluation

Compounds Detected (µg/l)
1,1,1-TCA 87 12 125 110 250 E
1,1-DCA 95 12 21 125 120 140
1,1-DCE 16
TCE 7.35 4.8 2 J
Chloroethane 4 J

Notes:
S TRC D b 1999 B ildi 1 9 C UST R di l I i i N l U d W f C Di i i N Rh d I l d U S D f h N

Groundwater results  in the vicinity of the  fuel-water separator and oil-water separator are not indicative of this structure being  a source of contamination.  Results from upgradient and 
downgradient locations analyzed by the mobile lab (all "GP-" results) are comparable (downgradient GP-130 total is less than 1.5 times the upgradient total at GP-120A).   Also, it is noted that 
results from MW-9B are from the offsite fixed laboratory, Mitkem, and are not directly comparable to the mobile lab results (GP- samples).  The sampling locations near these structures are within 
the bounds of the groundwater contaminant plume that originates at  Bldg. 179 and the adjacent former CUST.  The detected contaminants and levels are consistent with and attributable to that 
source area.  

Source: TRC, December 1999. Building 179 Concrete UST Remedial Investigation. Naval Undersea Warfare Center Division, Newport, Rhode Island. U.S. Department of the Navy.

"J" indicates result is estimated.
"E" indicates result exceeds calibration curve range.

"GP" indicates groundwater sample from geoprobe, analyzed by onsite mobile laboratory.  "MW"  indicates sample from monitoring well, analyzed by offsite fixed lab, Mitkem Corporation.  All samples collected from overburden unless stated otherwise.
(1)  A confirmation duplicate (split) sample was also sent to the fixed-base lab, Mitkem Corporation (used EPA Method 8260), as part of the QA/QC.  
(2)  Value is the average of duplicate results reported by analytical laboratory, Mitkem Corporation.

A blank space indicates compound was not detected or, in some cases, was not analyzed (e.g., the onsite mobile lab - Mykrowaters, Inc., during Phase IB and Target Environmental Services during Phase IA - did not analyze for all VOCs or for other compounds).  
Results for VOCs presented, and for TPH and cyanide where available (only "MW-" groundwater samples analyzed for TPH and cyanide, by Mitkem). Results for common laboratory contaminants, including methylene chloride, acetone, and 2-butanone, are not included.

W52109619DF CTO WE19
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TABLE 3-1A 
PROPOSED SOIL BORING LOCATIONS AND PURPOSE 

WORK PLAN ADDEDUM 
SUPPLEMENTAL REMEDIAL INVESTIGATION  

SITE 08, NUSC DISPOSAL AREA 
NAVSTA NEWPORT, RHODE ISLAND 

 
Boring ID Location Purpose 

B185A1-SB1 Building 185 Complex, Area No. 1, center of southwest section Investigate historical Otto Fuel release 

B185A1-SB2 

Building 185 Complex, Area No. 1, eastern corner of southwest 

section, low end of sloped floor near former drain  

Investigate historical Otto Fuel release 

B185A1-SB3 

Building 185 Complex, Area No. 1, southern corner of northeast 

section, low end of sloped floor near former drain  

Investigate historical Otto Fuel release 

B185A1-SB4 Building 185 Complex, Area No. 1, center of northeast section Investigate historical Otto Fuel release 

B185A3-SB1 Building 185 Complex, Area No. 3, center of floor  Investigate former Otto Fuel storage area 

B185A3-SB2 

Building 185 Complex, Area No. 3, location to be determined based 

on visual inspection 

Investigate former Otto Fuel storage area 

B179-SB1 

Building 179 Area, east of former Concrete Underground Storage 

Tank (CUST, now closed in place) 

Determine extent of residual soil contamination 

near former excavation area 

B179-SB2 Building 179 Area, northeast of former Interceptor Tank (removed)  Determine extent of residual soil contamination 

near former excavation area 

B179-SB3 Building 179 Area, northeast of former CUST (closed in place) Determine extent of residual soil contamination 

near former excavation area 
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PROPOSED MONITORING WELL INSTALLATIONS AND PURPOSE 
WORK PLAN ADDENDUM 

SUPPLEMENTAL REMEDIAL INVESTIGATION  
SITE 08, NUSC DISPOSAL AREA 

NAVSTA NEWPORT, RHODE ISLAND 
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Location/Well ID Description Purpose 

North Meadow ("TCE Plume") 
    

MW-116B-D1 and -D2  

Existing open hole bedrock well MW-116B to 
be converted to PVC-screened well; adjacent, 
more shallow, PVC-screened bedrock well to 
be drilled/installed to create shallow/deep 
bedrock well cluster 

Determine vertical distribution of contaminants and 
groundwater flow pattern 

MW-117B-D1 and -D2 

Existing open hole bedrock well MW-117B to 
be converted to PVC-screened well; adjacent, 
more shallow, PVC-screened bedrock well to 
be drilled/installed to create shallow/deep 
bedrock well cluster 

Determine vertical distribution of contaminants and 
groundwater flow pattern 

MW-118B-D1and -D2 

Existing open hole bedrock well MW-118B to 
be converted to PVC-screened well; adjacent, 
more shallow, PVC-screened bedrock well to 
be drilled/installed to create shallow/deep 
bedrock well cluster 

Determine vertical distribution of contaminants and 
groundwater flow pattern 

MW-127B-D1 and -D2 
Proposed bedrock well MW-127B, north of the 
North Meadow, to be completed as two 
nested wells 

Determine vertical distribution and plume control to the north of 
the TCE plume in the North Meadow; assess hydraulic 
gradients 

MW-128B-D1 and -D2 Proposed bedrock well MW-128B, to be 
completed as two nested wells 

In the area of the TCE plume in the North Meadow: determine 
vertical distribution of groundwater contaminants and plume 
control to the north and east; assess hydraulic gradients 

North of Building 179 CUST Area ("1,1-DCA Plume")    

MW-129B Proposed open hole bedrock well, north of 
Bldg. 179, east of Building 178 

In the area of the 1,1-DCA plume, provide plume control to the 
west 

MW-130B Proposed open hole bedrock well, northwest 
of MW-129B, immediately north of Bldg. 180 

In the area of the 1,1-DCA plume, provide plume control to the 
west 
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TABLE 3-1C 

PROPOSED SURFACE WATER AND SEDIMENT SAMPLE LOCATIONS AND PURPOSE 
WORK PLAN ADDENDUM,  

SUPPLEMENTAL REMEDIAL INVESTIGATION 
SITE 08, NUSC DISPOSAL AREA 

NAVAL STATION NEWPORT, RHODE ISLAND 
 
 

Sample ID Location Purpose(1) 
SW/SD-B179-01 In Deerfield Creek, in the area where the Creek 

traverses the wetland area.  Approximately adjacent 
to Building 179 but upstream of the former discharge 
pipe outlet from the former Interceptor Tank, and 
upstream of the CUST.   

Assess the local sediment and surface water conditions in the 
area upstream of the CUST and Interceptor Tank locations.   

SW/SD-B179-02 In Deerfield Creek, in the area where the Creek 
traverses the wetland area adjacent to the Building 
179 Site.  In the area of a former discharge pipe outlet 
from the former Interceptor Tank at Building 179.   

Assess the local sediment and surface water conditions that 
may have been impacted from the former Interceptor Tank 
discharge and CUST.  

SW/SD-B179-04 In Deerfield Creek, in the area where the Creek 
traverses the wetland area.  Downstream of the 
Building 179 area, upstream of the Building 185 
Complex and culvert.  

Assess the local sediment and surface water conditions 
downstream of the former Interceptor Tank discharge and 
Building 179 CUST area, and upstream of the Building 185 
Complex.  

 
(1) All surface water and sediment samples will be collected for TCL SVOC analysis to better characterize the present levels and extent of contaminants, 

particularly PAHs, in this portion of the Creek.  In addition, sediments from two locations, SD-B179-02 and SD-B179-04, will also be sampled and analyzed 
for low concentration TCL VOCs to evaluate potential impacts from the former Interceptor Tank discharge (VOCs for two sediments only; surface water not to 
be analyzed for VOCs) .    
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FIELD QUALITY CONTROL SAMPLE SUMMARY 
WORK PLAN ADDENDUM 

SUPPLEMENTAL REMEDIAL INVESTIGATION 
SITE 08, NUSC DISPOSAL AREA 

NAVAL STATION NEWPORT, RHODE ISLAND 
PAGE 1 OF 3 
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Media Location Analyses Field 
Samples 

Field 
Duplicates

Rinsate 
Blanks(1)

Trip 
Blanks(2)

Source 
Blanks(3)

Total 
 Quantity 

GROUNDWATER   
 

      

B179/CUST Area 
Monitoring  Wells and 

DPT Groundwater Sample 
 

MW-6A  (V) MW-129B  (V/X/P/B) TCL VOCs 15 2 1 4 1 23 
MW-6B  (V) R179-MW1 1,4-Dioxane 10 1 1 0 1 13 
MW-7A R179-MW2 PGDN 11 2 0 0 0 13 
MW-7B R179-MW3 (V/P/C) Cyanide 10 1 1 0 0 12 
MW-8A  (V) GW-B179-SB# Ammonia 9 1 0 0 0 10 
MW-8B  (V)  Methane/Ethene/Ethane 9 1 0 0 0 10 
MW-9A  Ferrous Iron 9 1 0 0 0 10 
MW-11  Phosphate/ Nitrate/ 

Nitrite/Sulfate 
9 1 0 0 0 10 

MW-12  Sulfide 9 1 0 0 0 10 
MW-13B  (V/X/P/C)  TOC 9 1 0 0 0 10 

NUSC Disposal Area 
Monitoring Wells and 

DPT Groundwater Sample 

MW-04B  (V/X) MW-105B (V/X/P/B) TCL VOCs 8 1 1 3 1 14 
MW-101B MW-122  (V/X/P) 1,4-Dioxane 7 1 1 0 1 10 
MW-103B MW-130B  (V/P) PGDN 7 1 0 0 0 8 
MW-104B  (V/X/P) GW-B185A#-SB# Cyanide 3 1 0 0 0 4 
  Ammonia 4 1 0 0 0 5 
  Methane/Ethene/Ethane 4 1 0 0 0 5 
  Ferrous Iron 4 1 0 0 0 5 
  Phosphate/ Nitrate/ 

Nitrite/Sulfate 
4 1 0 0 0 5 

  Sulfide 4 1 0 0 0 5 
  TOC 4 1 0 0 0 5 

North Meadow 
Monitoring Wells 

MW-03B MW-128B-D1 (V/X/B) TCL VOCs 11 2 1 4 1 19 
MW-116B-D1 (V) MW-128B-D2 (V/X/B) 1,4 Dioxane 7 1 1 0 1 10 
MW-116B-D2 (V)  PGDN 1 1 0 0 0 2 
MW-117B-D1 (V/X/B)  Ammonia 7 1 0 0 0 8 
MW-117B-D2 (V/X/B)  Methane/Ethene/Ethane 7 1 0 0 0 8 
MW118B-D1  (V)  Ferrous Iron 7 1 0 0 0 8 
MW-118B-D2  (V)  Phosphate/ Nitrate/ 

Nitrite/Sulfate 
7 1 0 0 0 8 

MW-127B-D1  (V/X/B)  Sulfide 7 1 0 0 0 8 

MW-127B-D2  (VX/B)  TOC 7 1 0 0 0 8 
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Media Location Analyses Field 
Samples 

Field 
Duplicates

Rinsate 
Blanks(1)

Trip 
Blanks(2)

Source 
Blanks(3)

Total 
 Quantity 

North Meadow 
Diffusion Bags 

DW-15  TCL VOCs 2 1 1 1 1 6 
DW-16  1,4 Dioxane 2 1 1 0 1 5 

SOIL – DPT DRILLING          

B179 CUST Area 
Soil Borings 

B179-SB1 (4)  TCL VOCs 6 1 1 1 1 10 
B179-SB2 (4)  TCL SVOCs 6 1 1 0 1 9 
B179-SB3 (4)  TCL Pesticides 6 1 1 0 1 9 
  TCL PCBs 6 1 1 0 1 9 
  TAL Metals 6 1 1 0 1 9 
  PGDN 6 1 0 0 0 7 

B185 Complex 
Area Nos. 1 and 3 

Soil Borings 

B185A1-SB1(4)  TCL VOCs 12 2 1 1 1 17 
B185A1-SB2(4)  TCL SVOCs 12 2 1 0 1 16 
B185A1-SB3(4)  TCL Pesticides 12 2 1 0 1 16 
B185A1-SB4(4)  TCL PCBs 12 2 1 0 1 16 
B185A3-SB1(4)  TAL Metals 12 2 1 0 1 16 
B185A3-SB2(4)  PGDN 12 2 0 0 0 14 

SOIL – 
CONVENTIONAL 
DRILLING 

  

 

      

 B(MW)-127B(4)  B(MW)-128B(4)  TCL VOCs 4 1 1 1 1 8 
SURFACE WATER          

B179 CUST Area 
Deerfield Creek 

SW-B179-01  TCL SVOCs  3 1 1 0 1 6 
SW-B179-02          
SW-B179-04         

SEDIMENT          
B179 CUST Area 

Deerfield Creek 
SD-B179-01 (SVOCs 
only)  TCL SVOCs 3 1 1 0 1 6 

SD-B179-02   
TCL VOCs (low 
concentration) 2 1 1 1 1 6 

SD-B179-04         
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NOTES 
 
Monitoring well and DPT groundwater samples will be collected for all analytes listed in the associated group unless the location identifier is followed by one or more of the following, 
indicating which analyses apply to the associated location/well: (V) indicates VOCs; (X) indicates 1,4-dioxane; (P) indicates PGDN; [C] indicates cyanide; and (B) indicates the 
biodegradation parameters: ammonia, methane/ethane/ethane, ferrous iron, phosphate/nitrate/nitrite/sulfate, sulfide, and TOC. 
 
(1) One rinsate blank per type of tool or sampling procedure used, such as a stainless steel trowel or bowl.  If pre-cleaned, dedicated, or disposable equipment are used, such 

as plastic scoopulas or scoops, one rinsate blank will be collected as a “batch blank” per type of equipment used. 
(2)   One trip blank will be included in every discrete shipping container (i.e. cooler) that transports a sample for determination of volatile organics.  
(3)   Source water blanks will be generated at a rate of one per sampling event (the water source for decontamination water, e.g. deionized ultra-filtered water [DIUF]). 
(4) Two soil samples per boring location will be analyzed for VOCs. 
 
B179       Building 179            
B185       Building 185            
PCBs      polychlorinated biphenyls           
PGDN     propylene glycol dinitrate            
SVOCs   semivolatile organic compounds           
TCL        Target Compound List           
TAL        Target Analyte List  
TOC       total organic carbon           
VOCs     volatile organic compounds           
GW-B179-SB# The “#” in location identifiers indicates “to be determined” (location to be selected) 
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TABLE 3-3 
SAMPLE CONTAINER, PRESERVATIVE, AND HOLDING TIME REQUIREMENTS 

WORK PLAN ADDENDUM 
SUPPLEMENTAL REMEDIAL INVESTIGATION 

SITE 08, NUSC DISPOSAL AREA 
NAVAL STATION NEWPORT, RHODE ISLAND 

    
 

Sample  
Medium 

Analysis (Method 
Reference) Sample Container Preservative Holding Time 

Soils PGDN    
(SW846 Method 8330B)   8 oz amber jar Cool to 4o C 14 days to extraction, 40 days from 

extraction to analysis 

Groundwater 1,4-Dioxane   
(SW 846 Method 8270D SIM) 1 liter amber glass Cool to 4o C 7 days to extraction, 40 days from 

extraction to analysis 

Cyanide   (9012B) 500 ml plastic NaOH to pH > 12 
Cool to 4o C 14 days 

PGDN    
(SW846 Method 8330B)   1 liter amber glass Cool to 4o C 7 days to extraction, 40 days from 

extraction to analysis  
 
Notes: 
PGDN propylene glycol dinitrate  
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Previously 
Detected in any 
Media on Site

Previously Identified as 
Groundwater or Surface 

Water COPCs

Project 
Action Limit 

(ug/L)

Source of 
Project 

Action Limit 
(1)

Project 
Quantitation 

Limit         
(ug/L)(4)

not analyzed No 0.354 (2) 1

Yes No 0.57 (3) 0.20

Notes:
(1)

(2)

(3) EPA RSL for tap water.
(4)

TABLE 4-1B
GROUNDWATER SEMIVOLATILE AND OTHER ORGANIC CONTAMINANTS OF CONCERN

WORK PLAN ADDENDUM
SUPPLEMENTAL REMEDIAL INVESTIGATION

propylene glycol dinitrate (PGDN)

Shaded cells indicate that the Project Quantitation Limit is greater than the Project Action Limit, however the MDLs are generally below the Project Action Limit.

This value is a calculated EPA Regional Screening Level (RSL) for 1,4-dioxane, calculated using the proposed toxicity values for this chemical and EPA’s online RSL 
calculator. Information used in the calculation is attached to this Work Plan Addendum as Appendix A.  

Project Action Limits were selected as the lowest of the USEPA MCLs or Regional Screening Levels (RSLs) for tapwater, the RIDEM GA Groundwater Objectives, EPA 
vapor intrusion screening levels, and ecological criteria for surface water.

Positive results below the Project Quantitation Limit will be reported down to the Limit of Detected (LOD), which is 0.10 ug/L and flagged with a “J” qualifier.

SITE 08, NUSC DISPOSAL AREA
NAVAL STATION NEWPORT, RHODE ISLAND

Analytes

1,4-dioxane 

W5209619DF CTO WE19
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Previously 
Detected in any 
Media on Site

Previously Identified as 
Groundwater or Surface 

Water COPCs

Project 
Action Limit 

(ug/L)

Source of 
Project 

Action Limit 
(1)

Project 
Quantitation 

Limit      
(ug/L) (3)

Yes No 5.2 (2) 10

Notes:

  (1)

  (2)
  (3)

Shaded cells indicate that the Project Quantitation Limit is greater than the Project Action Limit, however the MDLs are generally below the Project Action Limit.

Analytes

Positive results below the Project Quantitation Limit will be reported down to the Method Detection Limit (MDL) and flagged with a “J” qualifier.

Cyanide

Project Action Limits were selected as the lowest of the USEPA MCLs or Regional Screening Levels (RSLs) for tapwater, the Ecological Screening Values, and the RIDEM 
GA Groundwater Objectives. 
This value is the EPA NRWQC and the RIDEM AWQC for cyanide in freshwater. 

GROUNDWATER INORGANIC CONTAMINANTS OF CONCERN
WORK PLAN ADDENDUM

SITE 08, NUSC DISPOSAL AREA

TABLE 4-1D

SUPPLEMENTAL REMEDIAL INVESTIGATION

NAVAL STATION NEWPORT, RHODE ISLAND

W5209619DF CTO WE19
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Previously 
Detected in any 
Media on Site

Previously 
Identified as Soil 

COPCs

Project 
Action Limit 

(ug/kg)

Source of 
Project 

Action Limit 
(1)

Project 
Quantitation 

Limit         
(ug/kg) (3)

Yes No 60,000 (2) 750

Notes:

(1)

(2) 
(3) Positive results below the Project Quantitation Limit will be reported down to the Limit of Detection (LOD) for PGDN, which is 500 ug/kg, and flagged with a “J” 

qualifier.

RSL for direct contact residential soil.

The Project Action Limit was selected as the lowest of the RSL for direct contact residential soil, RIDEM Direct Exposure Criteria for residential soils, leachability or 
ecological criteria.

SITE 08, NUSC DISPOSAL AREA
NAVAL STATION NEWPORT, RHODE ISLAND

Analytes

TABLE 4-2B
SOIL SEMIVOLATILE AND OTHER ORGANIC CONTAMINANTS OF CONCERN

WORK PLAN ADDENDUM
SUPPLEMENTAL REMEDIAL INVESTIGATION

propylene glycol dinitrate (PGDN)

W5209619DF CTO WE19



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURES 







1,1,1‐TCA 3600 µg/L
1,1‐DCA 780 µg/L
Chloroethane 73 J µg/L
Total of these VOCs 4453 µg/L

MW‐7A

1,1,1‐TCA 760 µg/L
1,1‐DCA 590 µg/L
Chloroethane 470 µg/L
Total of these VOCs 1820 µg/L

GP‐100A

1,1,1‐TCA 500 µg/L
1,1‐DCA 330 µg/L
Chloroethane 54 µg/L
Total of these VOCs 884 µg/L

GP‐130

1,1,1‐TCA 380 µg/L
1,1‐DCA 310 µg/L
Chloroethane 94 µg/L
Total of these VOCs 784 µg/L

GP‐150
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APPENDIX A  

CALCULATION OF 1,4-DIOXANE SCREENING LEVEL 
 USING EPA’s PROPOSED TOXICITY CRITERIA  

AND EPA’s ONLINE RSL CALCULATOR 

SITE 08, NUSC DISPOSAL AREA    



Chemical CAS Number
 Ingestion SF
 (mg/kg-day)-1 SFO Ref

 Inhalation Unit Risk
 (ug/m3)-1 IUR Ref

Chronic RfD
(mg/kg-day) RfD Ref

 Chronic RfC
 (mg/m3) RfC Ref

 MCL
 ug/L

Ingestion SL
TR=1.0E-6

(ug/L)

Inhalation SL
TR=1.0E-6

(ug/L)

Carcinogenic SL
TR=1.0E-6

(ug/L)

Ingestion SL
HQ=1
(ug/L)

Inhalation SL
HQ=1
(ug/L)

Noncarcinogenic SL
HI=1

(ug/L)
Screening Level

(ug/L)
Dioxane, 1,4- 123-91-1 1.9E-01 USER - 3.0E-02 USER - - 3.54E-01 - 3.54E-01 1.10E+03 - 1.10E+03 3.54E-01 ca

max=SL exceeds ceiling limit (see User's Guide), sat=SL exceeds csat

Output generated   09NOV2009:14:15:19

Site-specific

Resident Risk-Based Screening Levels for Tap Water

ca=Cancer, nc=Noncancer, ca* (Where nc SL < 100 x ca SL),

ca** (Where nc SL < 10 x ca SL), ++=Non-standard Method (see User's Guide),



Variable Value
Target cancer risk (TR) - unitless 0.000001
Target hazard quotient (THQ) - unitless 1
Averaging time (AT) - days 365
Exposure frequency (EF) - days 350
Exposure duration (ED) - years 30
Mutagenic Exposure duration (ED0-2) - years 2

Mutagenic Exposure duration (ED2-6) - years 4

Mutagenic Exposure duration (ED6-16) - years 10

Mutagenic Exposure duration (ED16-30) - years 14
Life Time (LT) 70
Exposure Time (ET) hours/day 24
Body Weight - adult (BW a) - kg 70

Body Weight - children  1-6 yr (BW c) - kg 15

Exposure duration - child (EDc) - years 6

Water Ingestion - adult (IRWa) - L/day 2

Water Ingestion - child (IRW c) - L/day 1

Volatilization factor of Andelman (K) - L/m 3 0.5
Ingestion Factor - L-year/kg-day 1.085714286
Mutagenic Ingestion Factor - L-year/kg-day 3.390476191

Output generated   09NOV2009:14:15:19

Site-specific

Resident Equation Inputs for Tap Water

 

 



ACRONYMS AND DEFINITIONS 

SF Slope Factor

SFO Slope Factor Oral

SL Screening Level

TR Target Risk

RfD Reference Dose

HQ Hazard Quotient

HI Hazard Index

USER The RSL calculator has a toxicity database that can be used to calculate screening levels or
the user can enter other toxicity criteria.  "USER" under the reference column indicates the 
toxicity criteria were input by the user.    

Toxicity Criteria Input ** Ingestion SF (mg/kg-day)-1  =  1.9E-01

Chronic RfD (mg/kg-day)  =  3.0E-02

** From "Draft Toxicological Review of 1,4-Dioxane, EPA/635/R-09/005".  U.S. Environmental Protection 
Agency, Washington D.C., May 2009.
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