
Ms. Christine Williams 

DEPARTMENT OF THE NAVY 
BASE REALIGNMENT AND CLOSURE 

PROGRAM MANAGEMENT OFFICE, NORTHEAST 
4911 SOUTH BROAD STREET 
PHILADELPHIA, PA 19112-1303 

U.S. Environmental Protection Agency, Region I 
5 Post Office Square, Suite 100 
Mail Code:OSRR07-03 
Boston, MA 02109-3912 

Mr. Richard Gottlieb 
Office of Waste Management 
Rhode Island Department of Environmental Management 
235 Promenade Street 
Providence, RI 02908-5767 

Dear Ms. WilliamslMr. Gottlieb: 

5090 
Code BPMO NEIDB 
Ser 10-076 
February 18,2010 

Enclosed is the response-to-comments (RTCs) document for comments received from 
EPA Region I and RIDEM on the Draft Sampling and Analysis Plan (SAP) to Support the 
Feasibility Study (FS) for Installation Restoration Program (IRP) Site 16 at the Former Naval 
Construction Battalion Center (NCBC) Davisville, Rhode Island. The EPA comments were 
received in correspondence dated 07 December 2009. The RIDEM comments were received in 
correspondence dated 08 December 2009. 

It should be noted that the Navy is scheduled to begin the implementation of the FS 
Support SAP in the late March/early April 2010 time frame. The data collected during the field 
investigation will be used to complete evaluations presented in the Draft FS for Site 16 which is 
currently scheduled to be published in the fall of2010 (per the Federal Facilities Agreement 
[FFA] schedule). Consequently, per our January 2010 BRAC Clean-up Team (BCT) meeting, 
the Navy, EPA, and RIDEM have scheduled a RTCs review teleconference on March 4,2010. 
We look forward to resolving any remaining EPA Region IIRIDEM concerns regarding the SAP 
during the proposed teleconference so that the FS may be completed according to schedule. 

If you have any questions, please do not hesitate to contact me at 617-753-4656. 

David Barn 
BRAC Environmental Coordinator 
By Direction of BRAC PMO 
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Joe Logan, TtNUS, Project FS Engineer (1 copy) 
Scott Anderson, TtNUS Project Hydrogeologist (1 copy) 
Lee Ann Sinagoga, TtNUS Project Manager (1 copy) 
Glenn Wagner, TtNUS, Admin Record (1 copy) 
TtNUS Project Files (CTO WE 51 112G02584), Sharon Currie 
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Navy Response to USEPA Region I Comments on 
The Draft Sampling and Analysis Plan to 
Support the Feasibility Study for Site 16 

Former Naval Construction Battalion Center Davisville 
North Kingstown, Rhode Island 

(USEPA Region I Correspondence Dated December 7,2009) 
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Navy Response to USEPA Region I Comments on 
The Draft Sampling and Analysis Plan to 
Support the Feasibility Study for Site 16 

Former Naval Construction Battalion Center Davisville 
North Kingstown, Rhode Island 

(USEPA Region I Correspondence Dated December 7,2009) 

EPA General Comments 

EPA General Comment No.1: Determination of Soil Contamination Boundaries "in North 
Central Area: While the Navy discounts the use of a statistically based test pit approach 
recommended by the USEPA at the June 9, 2009 DOO meeting, it nevertheless is obligated to 
provide documentation that remedial alternatives which employ addressing contaminated soils, etc. 
as "hot spots" must be robustly supported by data. 

The approach provided in the SAP is inconsistent with discussions held at the DOO meeting on 
June 9, 2009. The locations of 19 test pits proposed and shown on Figure 17-2 shows sporadic and 
inconsistent coverage for the determination of the extent of buried waste material outside of the 
"Northwestern Area." There are significant areas where no test pits are proposed for installation. 
Inspection of this figure shows that there is an absence of test pits proposed in the area of SB16-71 
south to SB 16-75 and west to SB 16-041 as well as at the southwest and northwest corners of the 
North Central Area. Additionally, the test pits within the "Northwestern Area" shown on Figure 17-1 do 
not follow a uniform grid pattern. 

The test pit pattern proposed apparently assumes that data from existing direct push technology 
(DPT) borings/probes can satisfactorily be used for determination of the absence of buried solid 
waste material. As noted by USEPA during the June 9,2009 DOO meeting, soil borings, especially 
DPT type soil boring/probes, are not adequate for delineation of buried solid waste material. It was 
stated by USEPA that the very narrow diameter of DPT borings/probes can very likely result in false 
negatives. That is, because of the heterogeneous nature of buried waste and the narrow diameter of 
the DPT, there is a high probability that buried waste will not be intercepted and detected. As such, 
while detection of buried waste by DPT may be interpreted as showing buried waste present, an 
absence of buried waste in those borings/probes cannot reliably be taken as evidence of lack of 
buried waste at those locations. 

It was also understood during the DOO meeting that the Navy was in concurrence with the use of test 
pitting since it was relatively fast and inexpensive, as well as providing more reliable evidence of the 
presence or absence of buried solid waste. While the number of test pits and specific spacing was 
not discussed, it was discussed that the pattern should cover the entire North Central Area and be 
conducted in a uniform manner in order to statistically determine the amount of waste at the site. If 
the number of test pits shown is limited by budgetary constraints, it is recommended that they be 
distributed in a more uniform pattern sextent of buried waste material, including where "non-detect" 
results from DPT borings/probes. 

Navy Response: The approach presented in" the SAP is consistent with the DOO discussions of 09 
June 2009. As discussed during the DOO meeting and based on the currently available information 
and data, the Navy believes that referenced contamination and debris are likely a consequence of 
Navy operations in the northwestern portion of the NCA (i.e., the creosote dip tank area, the fire 
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training area and BTEX "hot spot" area [likely associated with fire training area operations], and the 
septic tank area at the southeast corner of Building E-107) and of historic filling in of wetlands (to 
create useable land), respectively. The spatial distribution of the primary chemicals of concern 
(COCs) in the surface and shallow subsurface soils (specified in the Draft Feasibility Study [FS] for 
Site 16 [published February 2009]) support this position (e.g., please see Figures 2-6 and Figures 4-
16 through 4-19 of the Phase 11/ Remedial Investigation [RI] report). The Navy's proposed 
investigative program is designed to determine the boundaries of the surface/shallow subsurface soil 
contamination in the NCA and to understand the extent of subsurface debris in the NCA. The Navy 
believes that risk management decisions for the NCA should be based on the results of the HHRA 
and not solely on the presence/absence of subsurface debris. (Note to the reader: The human health 
risk assessment (HHRA) presented in the Phase 11/ remedial investigation (RI) report concluded that 
there were "actionable risks" for soils in the Northwestern portion of the NCA assuming 
industrial !commercial use of the area. The HHRA also concluded there were no actionable risks for 
soils in the eastern/southern portion of the NCA assuming residential or industrial !commercial use of 
the area.) 

The Navy acknowledges that the EPA does not concur with the current Navy position. Per the 09 
June 2009 meeting notes (distributed on 24 August 2009), the EPA indicated that that the subsurface 
debris detected in the North Central Area (NCA) was indicative of a solid/hazardous waste landfill 
across an approximately 5 acre area primarily in the northwest quadrant of the NCA. The EPA did 
recommend that any type of sampling program designed to support the determination of landfill/not 
landfill be statistically based and that such a program may be difficult to develop and would be 
expensive. Thus, it may be more cost effective to assume that a landfill exists and to cover the whole 
debris area accordingly. The EPA further clarified during the BRAC Clean-up Team (BCT) meeting of 
28 October 2009 that the Navy is the agency which determines whether or not the northwestern 
section of the NCA should be declared a solid or hazardous waste land fill. At this point in time, the 
best descriptor for the area may be "contaminated fill" or "filled land". 

Although the Navy and the EPA disagree regarding the presence of a solid waste/hazardous waste 
land fill in the NCA, the Navy believes that the proposed investigative soil program for the NCA is 
rigorous and will provide adequate data for risk management decision making for the surface and 
shallow subsurface soils in the NCA: 

• The test pit configuration proposed for the Northwestern portion of the NCA was designed for 
the delineation of contamination and is not a grid configuration. The 30 test pits planned for 
this area are in addition to the existing test pits and soil borings and will result in a very dense 
spatial pattern of monitoring points for this area (see attached Figure A). Also, as noted in 
Section 11.2.4, Rule #1, the FS Support Sampling and Analysis Plan (the FS Support SAP), 
"step out" test pits will be excavated if screening conducted for the initial test pits suggest the 
presence of contamination. 

• While the test pit configuration proposed for the areas outside the Northwestern portion of the 
NCA is also not a grid, these locations, in conjunction with the existing soil boring locations, 
also result in a dense spatial pattern of monitoring points (see Figure 17-2 and attached 
Figure A). While test pitting is definitely the superior technique to use when determining the 
presence/absence of subsurface debris, the Navy does not agree that the soil borings were 
not useful for this purpose. Indeed, our current understanding of the presence/absence of 
subsurface debris in the NCA is based, to a large extent, on the soil borings advanced to 
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date. In aggregate the borings consistently indicate that debris is not present in the 
eastern/southern portion of the NCA and is present in the northwestern portion of the NCA. 

The Navy will add 6 additional test pits as shown in attached Figure 17-2 to address EPA concerns 
regarding the absence/presence of subsurface debris in the vicinity of area of S816-71 south to 
S816-75 and west to S816-041 as well as at the southwest and northwest corners of the North 
Central Area. 

The Navy disagrees with the EPA that test pits are "relatively fast and inexpensive". 

The FS Support SAP will be changed as follows: 

• Six additional test pits will be advanced in the NCA as indicated in Figure 17-2. 

• The first sentence in the second full paragraph on page 120 will be modified to read: The 25 
proposed test pit locations in the southeastern section of the North Central Area are depicted 
in Figure 17-2. 

• Worksheet No 18, page 127 will be modified to indicate that 25 (not 19) test pits will be 
excavated in the NCA area outside the northwestern quadrant area (see Attachment A). 

• The sample count presented for Problem No.1 in Worksheet No 20 (page 137) will be 
modified to reflect the six additional test pits (see Attachment A). 

EPA General Comment No.2: RedevelopmentlResampling of Select Site 16 Up-Gradient 
Wells: USEPA is of the opinion that there is a fundamental misunderstanding implicit in this SAP that 
is an artifact of discussions between the USEPA and the Navy over an extended period of time. 
Specifically, the Navy assumption that only a "select" set of "1 st priority" up gradientwells may need to 
be redeveloped/re-sampled in order to determine whether there is a contribution from up gradient 
source area(s) is not entirely correct. That is, while an ad hoc alternative criterion for development 
and sampling was agreed to during the June 9, 2009 data quality objectives (DOO) meeting, that 
agreement noted that certain wells may need to be replaced, not just redeveloped/re-sampled, 
depending upon the results of redevelopment if the ad hoc criteria could not be met. 

Navy Response: Navy agrees that there are fundamental misunderstandings that continue to 
perpetuate surrounding the Site 16 upgradient wells. This may be in part due to the apparent 
complete dismissal (without valid reasoning) of Navy responses to EPA concerns, allowing the 
concerns to continue as though they were never addressed. For instance, the Navy has provided 
detailed technical responses surrounding EPA concerns for the Site 16 upgradient wells in the 
correspondence dated January 17, 2009, with summarized technical evaluations provided in the Navy 
letter dated February 26,2009. Additionally, Navy responses to EPA concerns were addressed in 
Navy response to EPA comments on the Draft Phase 11/ Remedial Investigation Report (responses 
dated January 26,2009) and in Navy response to EPA comments on the Draft Feasibility Study for 
Site 16 (responses dated August 24, 2009). 

While no "in advance" agreements that wells may need to be replaced have been reached, the 
reviewer is correct that EPA does believe certain wells may need to be replaced and the Navy did 
agree to evaluate those requests and determine if well replacement was necessary to achieve project 
goals. To clarify the Navy's position .. ", decisions need to be "data/project need" driven. Wells would 
only need to be replaced if the data from a well was determined to be unacceptable and it was 
determined that data from the well was critical to risk management decision making. The outcome of 
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USAGE work may be important to this decision making. 

The Navy will concede that many of these wells were sampled earlier than they should have (less 
than two weeks after development) and this likely started the fundamental misunderstanding. 

No change to the SAP is proposed. 

As point of reference is should be remembered that the USEPA had expressed in several meetings 
during the early phase of the TRIAD program the need to install a sufficient number of up gradient 
permanent monitoring wells in order to fully evaluate potential impacts of contaminants migrating into 
the Site 16 area. This was needed given the wide expanse of the up gradient boundary and the, to be 
expected, heterogeneities in the subsurface that potentially create preferential pathways for 
groundwater flow and potential contaminant migration. Although several additional wells were 
installed closer to the former Building 41 area, only two permanent monitoring well pairs were installed 
along that boundary, MW16-82D/R and MW16-83D/R, both of which are of EPA has questioned their 
soundness. It should also be noted that given the relatively shallow depth of MW16-83D/R it is not 
even certain whether that well encountered bedrock, and not a large boulder. The "bedrock" well 
screen for MW 16-83R is only 5 feet. 

Navy Response: The upgradient expanse .at Site 16 is indeed quite wide. However, the 
characterization that Navy did not install a sufficient number of upgradient wells is incorrect since the 
Navy installed the upgradient wells where EPA proposed (with the exception of MW16-830IR, which 
was moved at the request of Navy but still installed where EPA concurred). Additionally, more 
upgradient wells were installed than proposed by the Navy. In fact, over the course of time, 
numerous upgradient wells have been installed in an effort to characterize upgradient conditions. The 
Navy recommends that the reviewer consider all the wells that are upgradient of GVOG plume in the 
former Building 41 area, not just the wells at the western boundary line for Site 16. The actual list of 
upgradient wells includes 25 Site 16 and non-Site 16 wells: 

• MW16-550, R, and R2. 

• MW16-tOO and R. 

• MW16-090. 

• MW16-260. 

• MW16-330. 
• MW16-540. 

• RMW-010. 
• RMW-020. 
• EA 1100 and R. 
• EA 1110 and R. 

• MW16-820 and R. 
• MW16-830 and R. 

• MW16-840 and R. 

• MW16-860 and R. 

• MW-Z4-01. 
• MW-Z4-02. 

Based on this list, the Navy does not believe that the number of wells installed is insufficient. The 
Navy recommends that the reviewer consider the preponderance of data collected over time from 
these wells as well as the more recent investigations conducted by both the EPA and the USAGE. 
While there is seldom absolute certainty in environmental investigations, the weight-of-evidence 
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suggests that the general Building 41 area and other identified sources in the NCA are the primary 
source of the CVOCs at Site 16, not the upgradient area. 

Additionally, the Navy is confused as to why EPA is uncertain that MW16-83R is installed in bedrock 
since Ms. Christine Williams and Mr. Bill Brandon were present during the coring of this monitoring 
well (EPA field visit of 19 October 2007) and examined at least 15 feet of the 25 feet of the cored rock. 
The well is screened in the upper 5 feet with the concurrence of Mr. Bill Brandon since this was the 

only portion of bedrock cores that exhibited fractures. 

Given the amount of data available at this time from multiple sources, the Navy is not proposing to 
perform work not already specified in the FS Support SAP for the upgradient area. All future requests 
from EPA must provide "positive evidence" to support their "upgradient source" hypothesis and not 
rely on rejecting data based on perceived flaws in data quality. 

Any remedial action implemented for Site 16 groundwater will include monitoring of upgradient 
conditions to ensure the CSM (that former Building 41 and the NCA are the primary source of CVOC in 
groundwater) remains valid during five year reviews. 

No change to the SAP is proposed. 

While several additional monitoring points are located up gradient, including MW16-73"0", MW16-
74"0", and MW 16-75"0" these are direct push technology probes that were converted to narrow 
diameter wells. These wells were installed to varying depths with no collection of soil samples or 
confirmation of bedrock. Even where the depth of the well may have approached the interpreted top 
of bedrock as interpreted by geophysical surveys (MW16-730) it cannot be ascertained whether this 
is a true depth or whether the OPT probe deviated from the vertical. The USEPA questioned the 
suitability of these wells for the intended monitoring objectives; yet, the Navy insisted that they be 
used in lieu of standard monitoring wells. In particular, the soil boring logs for MW16-550/R and 
MW16-820/R document an interval of approximately 10 to 15 feet thick above the top of bedrock 
(which is also documented to be highly weathered and fractured) of very coarse grain and likely highly 
permeable soils. The depth of at least two of the OPT wells (MW16-74"0" and MW16-75"0" does not 
intercept this zone. Therefore, there is actually very limited groundwater monitoring data for the up 
gradient areas. None of the temporary well locations include a rock well. 

Navy Response: The statement that " ... Navy insisted that they be used in lieu of standard 
monitoring wells." is incorrect and does not accurately reflect the discussions and decisions made 
during the Phase 1/1 field investigation. The Navy acknowledged that the wells were installed initially 
as temporary wells in order to assess groundwater flow directions and contaminant concentrations. 
Subsequently, the Navy decided to retain the wells in order to provide a more comprehensive 
evaluation of the upgradient area during synoptic water level events. Additionally, the Navy is 
confused as to why the USEPA continues to request groundwater sampling at these locations 
(MW16-74D is on the priority one list from EPA) if the USEPA also questions the suitability of these 
wells. 

Please see response to the previous comment. The Navy is proposing to complete the work specified 
in the FS Support SAP for the upgradient area and is not proposing additional work in the SAP. 

No change to the SAP is proposed. 

Several other wells were also installed and included in the total up gradient groundwater monitoring 
well set. Based upon analysis of data from well development and follow on sampling, USEPA 
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determined that groundwater samples collected from all of these wells was not likely representative of 
ambient groundwater. The reasons for this were communicated verbally as well as documented in 
Technical Memorandums to the Navy in November 2008 and January 2009, included failure to 
remove drilling water lost into the borehole, aeration of the standing water in the well with insufficient 
elapsed time before sample collection, and poor well seals. It was noted that all of these wells would 
require redevelopment and re-sampling with possibly one or more wells requiring replacement. 

While the USEPA provided a list of "priority" up gradient monitoring wells to be sampled, this 
prioritization did not imply that the remaining were not also to be redeveloped/re-sampled at some 
point in time. The prioritization of a set of wells which the Navy has now construed to be the "select" 
up gradients wells, was an artifact of discussions with the Navy prior to completion of the Site 16 
Phase III Remedial Investigation and was based, in part, on the Navy stated limited resources and 
other issues including the desire to finalize the Site 16 Remedial Investigation on schedule. This 
prioritization of "select" wells was focused on the interpreted most likely pathway in order to allow the 
Navy to complete sampling of at least some of the up gradient wells to obtain data for inclusion in the 
feasibility study. However, implementation of redevelopment/re-sampling of even this prioritized list of 
"select" wells before completion of the Site 16 Phase III Remedial Investigation did not occur. 
Therefore, it is the opinion of USEPA that all up gradient monitoring wells should be sampled in order 
to obtain representative data. 

Navy Response: The Navy disagrees with EPA's assertion that data collected from the "upgradient 
wells" is not representative and cannot be used for decision making. 

As noted above, the amount of data available at this time from multiple sources (EPA, Navy, USACE) 
supports the Navy's decision to not pursue additional investigatory actions in this upgradient area. 
The Navy is not proposing any additional work not already specified in the FS Support SAP for the 
upgradient area. All future requests from EPA must provide "positive evidence" to support their 
"upgradient source" hypothesis and not rely on rejecting data based on perceived flaws in data 
quality. 

No change to the SAP is proposed. 

EPA General Comment No.3: Existing Up-Gradient Data: The Navy seems to imply that there is 
adequate existing up gradient groundwater data and that the existing data does not provide 
indications of significant concentrations of contaminants migrating into the Site 16 area. While 
USEPA acknowledges the Army is investigating the upgradient plume, we believe it is imperative the 
data we use to determine the remedy for Site 16 is representative of the site conditions. 

Navy Response: Consistent with the Phase 11/ RI, the Navy has concluded based on the 
comprehensive review of site-specific data that the groundwater data for the upgradient wells is 
spatially adequate and groundwater representative of site conditions which allows for the conclusion 
that insignificant concentrations of contaminants are migrating into the Site 16 area. 

Additional investigations completed by Navy and USACE in 2009 confirm the Navy's Phase 11/ 
conclusions. Therefore, remedy selection during the FS will not need to address contamination 
migrating onto Site 16. 

The Navy acknowledges that the EPA is not in agreement with the conclusion presented in the 
previous paragraph. Consequently, the Navy has proposed to re-developlre-sample select 
upgradient wells as indicated in the FS Support SAP (Problem No.8). Based on EPA's specific 
Comment No. 66, that upgradient wells have failed, the EPA already presents a position of bias 
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against the data proposed to be collected. 

No change to the SAP is proposed. 

EPA General Comment No.4: Fate and Transport. 

Deep Overburden Groundwater Velocities 

We do not agree with the Navy's deep zone groundwater velocity of 12.5 feet per year. The Navy 
reiterates a geometric mean hydraulic conductivity of 4.4 feet per day. USEPA interprets this value to 
be low by an order of magnitude. In part, the low hydraulic conductivity value is due to incorporation 
of all deep overburden groundwater hydraulic conductivity data throughout the entire Site 16 area. 
More importantly, though, detailed analysis of the slug test data shows that many of the tests 
underreport the true aquifer permeability due to well seal/screen problems and/or incorrect selection 
of the slug test recovery response curve, that is use of the later 10% of so of the recovery to calculate 
hydraulic conductivity, while dismissing the early time data. The interpretation by USEPA is 
corroborated by the soil boring log descriptions of the aquifer materials in the screened interval which 
show coarse grain materials including coarse sands and gravels. 

According to various industry-accepted references, the hydraulic conductivity of these aquifer 
materials can be expected to be relatively high. For instance, Analysis and Evaluation of Pumping 
Test Data, Kruseman, G.P. and N.A. de Ridder, ILRI Publication 47, 1994, page 21, sand and gravel 
mixes range from 5 to 100 meters per day (16 to 328 feet per day); Hydrogeology and Groundwater 
Modeling, 2nd edition, Kresic, N., 2007, page 38, clean sand and gravel mixes range from 50 to over 
1,000 feet per day; Groundwater Hydrology, 3rd edition, Todd, D.K, and L.W. Mays, page 93, 
predominantly gravel till can have a hydraulic conductivity of 30 meters per day (98 feet per day); 
values published by the United States Geological Survey (USGS) in Documentation of Spreadsheets 
forthe Analysis of Aquifer-Test and Slug-Test Data, U.S. Geological Survey Open File Report 02-197, 
2002, Halford, K.J. and E.L. Kuniansky, page 9, indicates that likely minimum hydraulic conductivity 
values for sand and gravel mixes is 30 feet per day with a likely maximum of 300 feet per day. 

Inspection of the slug test results and the soil boring log descriptions for wells throughout the Site 16 
area show a dichotomy between soil descriptions and reported slug test hydraulic conductivity values. 
For similarly described soils, the reported hydraulic conductivity values appear to fall into two groups. 
This information has previously been provided to USEPA. One group has an abnormally low 
hydraulic conductivity and one group with reported hydraulic conductivity values in the USGS likely 
minimum range. The first group of deep overburden wells (19 wells) with geologic strata descriptions 
of gravelly sand, had an average hydraulic conductivity value of 2.5 feet per day while a second group 
of deep overburden wells (14 wells) with similar descriptions had an average hydraulic conductivity of 
35 feet per day. This dichotomy clearly points to problems with use of Site 16 slug test data without 
careful inspection of the slug test data. 

Inspection of hydraulic gradient data for the three time frames contained in the Site 16 Phase III 
Remedial Investigation Report, the average gradient is 0.0020 feet per day. Using this hydraulic 
gradient and an effective porosity of 0.25 and a value of 35 feet per day for a hydraulic conductivity 
would result in a groundwater velocity of approximately 102 feet per year, significantly greater than the 
stated 12.5 feet per year. As such, contrary to the Navy interpretation of a relatively slow groundwater 
(and potentially contaminant transport) velocity, USEPA interprets a much higher groundwater velocity 
to be present in the deep overburden and/or the upper weathered bedrock zone. It should also be 
noted that this velocity does not include the effects of longitudinal dispersions which would result in 
faster migration of contaminants through heterogeneities in the soil matrix. 
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Preferential Groundwater Flow 

The Navy statement on Table 10-2 in the discussion on Contaminant release, transport, and Migration 
that, "although the geophysical investigations conducted for Site 16 indicates that a deep channel 
occurs parallel to Davisville Road, there is no evidence of preferential flow in or around this feature 
(i.e. there is no reflection in the potentiometric surface maps", is not agreed to and it is not in 
conformance with the USEPA interpretation of available data. Various groundwater measurement 
events provide groundwater elevations that show preferential groundwater flow pathways into the Site 
16 area including near/along the geophysical anomaly paralleling Davisville Road when USEPA 
interprets the data. 

USEPA previously interpolated groundwater elevations for several groundwater elevation 
measurement events which clearly indicate the presence of a preferential groundwater flow path that 
is reflected in the piezometric contours. This information has previously been submitted to the Navy 
verbally and in Technical Memorandums regarding 2007 Synoptic Groundwater Monitoring and 
concerns relative to migration of contaminants from the former Nike PR-58 site as indicated by data 
from the USEPA Site 03 DPT Investigation. Therefore, given the likely higher than assumed hydraulic 
conductivity values, in both deep overburden and shallow bedrock, the preferential groundwater flow 
and potential contaminant migration pathway warrants a robust evaluation of groundwater quality 
migrating into the Site 16 area from up gradient source area(s). 

Navy Response: Responses to these comments have been provided in several Navy submittals, 
and those Navy responses appear to be dismissed without rationale other than they do not agree with 
published hydraulic conductivity ranges for general soil types assumed by EPA for lithologies within 
the screened zone. Specifically, Navy responses to these issues were supplied in the 
correspondence dated January 17, 2009 and the subsequent letter dated February 26, 2009. As 
indicated in the previous Navy responses (included as Attachment 8), the Navy is not in agreement 
with the EPA's analysis and believes there are significant errors in the data analysis provided by the 
Agency. 

The Navy has concluded that: 

(1) Sufficient hydraulic conductivity data is available from over 400 slug tests to estimate 
hydraulic conductivity of the stratigraphic units at Site 16; 

(2) this hydraulic conductivity data is useable to estimate average groundwater flow velocities 
of the stratigraphic units at Site 16; and 

(3) these estimated groundwater flow velocities are useable to evaluate potential remedies. 

No change to the SAP is proposed. 

EPA General Comment No.5: However, since the Army is investigating the upgradient area, Navy 
need only ensure its data is representative of the aquifer conditions. 

Navy Response: Please see response to General Comment No.2. 

EPA General Comment No.6: Since groundwater emerging into Allen Harbor from sediment will be 
diluted rapidly, it is important to measure surface water as close to the sediment surface as possible 
to estimate the concentration to which benthic epibenthic organisms are actually exposed. Therefore, 
EPA recommends that the sample tube of the pump be placed within a centimeter of the sediment 
surface, rather than 0-6 inches. 
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Navy Response: The Navy concurs with the need to measure surface water concentrations as close 
to the sediment surface (the exposure point) as possible. The Navy will make every effort to place the 
sample tube intake as close to the sediment surface as possible and, at the same time, not 
compromise the sample integrity. Given the "muck like" sediment surface at some locations within 
Allen Harbor samples will most likely be collected within 3 to 6 inches of sediment surface. Please 
note that sampling within 1 centimeter of the sediment surface may not be possible because the 
placement of the sample tube intake that close to the sediment floor will likely cause sediments to be 
collected in the sampling tube with water, and invalidate the result. 

No change to the SAP is proposed. 

It is also important to measure pore water in the biotic zone of the shallow sediment to estimate the 
exposure to benthic infauna. Therefore, it is important for the piezometers to be designed to collect 
pore water between 1 and 3 inches below the sediment surface. Therefore, please include a screen 
at this level of the piezometers for collection of pore water. 

Navy Response: The Navy concurs that pore water sampling is advisable when attempting to 
estimate the exposure to benthic infauna. However, given the "muck like" sediments observed at 
some locations during the Phase 11/ field investigation, pore water sampling would probable be more 
accurately accomplished using buried PDB bags or peeper-type samplers versus piezometers. This 
level of effort is often expended when significant sediment contamination is observed; but, risk 
management decisions based on sediment data only are not clear. Please note that, as depicted on 
Figure 4-31 of the Phase 11/ RI report, sediment samples were collected at 20 different Allen Harbor 
locations in support of the Phase 1/ Screening Level Ecological Risk Assessment (SLERA) for fR 
Program Site 16 (published November 2004). The CVOC, TCE, and BTEX data (as well as a limited 
amount of sediment data collected in 2007) are summarized on Figure 4-31 and further detailed on 
Tables 4-61, 4-63, 4-64, and 4-65 of the Phase 11/ RI report. The Phase 1/ SLERA concluded that 
CVOCs were not COCs for ecological receptors in Allen Harbor. In fact, as stated in the executive 
summary of that document: "No volatile organic chemical was identified as a COPC in Allen Harbor 
adjacent to Site 16." Consequently, the Navy has concluded that pore water sampling is not 
necessary at this time. 

No change to the SAP is proposed. 

In the sediment cores, please collect a sediment sample for contaminant analysis from a 1-3 inch 
segment below the sediment surface, as well as those already proposed. This, in combination with 
the piezometer data will be useful for calculating empirical attenuation factors for groundwater as it 
emerges into Allen Harbor. Such empirical attenuation factors may be useful for the calculation of 
risk-based target levels further upgradient in the groundwater plume. 

Navy Response: Agree. The Navy will collect a sediment sample from 1 to 3 inches below the 
sediment surface and submit to the fixed-base lab for CVOC analysis. The Navy will also collect a 0 
to 1 foot sample and screen for CVOC contamination using PIDIColor Tec screening tools. 

The FS Support SAP will be changed as follows: 

• The first full bullet on page 57 will be modified to state that sediment samples will be collected 
from 1 to 3 inches, 0 to 1 foot, 1 to 2 feet, 4 to 5 feet, and 9 to 10 feet and screened for the 
presence of CVOCs. The second bullet on page 57 will be modified to state that the sample 
collected from 1 to 3 inches below the sediment surface will be submitted to the fixed-base 
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lab for VOC analysis. 

• The first full paragraph on page 87 will be modified to state that sediment samples will be 
collected from 1 to 3 inches, 0 to 1 foot, 1 to 2 feet, 4 to 5 feet, and 9 to 1 0 feet and screened 
for the presence of CVOCs. 

• The first sentence of the last paragraph at the bottom of page 121 will be modified to state 
that a sediment sample from the 1 to 3 inch depth interval will also be collected. 

• The list of sediment depth intervals (to be sampled) on page 129 will be modified to include 
1 to 3 inches below the sediment floor. (Worksheet No. 18) 

Specific Comments 

7. Page 3, 1st Bullet, Last Sentence: The need for adequate characterization of the extent of 
subsurface debris is not simply to be "of benefit" for the Navy and prospective developers. 
Knowledge of the extent of buried solid waste is needed for completion of the feasibility study. 

Navy Response: Please note the qualifier "Additionally" in the referenced sentence and the 
entire preceding sentence in the bullet. Obviously, the characterization of the extent of 
subsurface debris in the North Central Area (NCA) is intended to support the completion of 
the feasibility study (FS) for Site 16. The proposed test pit investigation for the NCA is 
designed to compliment the existing information (both chemical information and "presence of 
waste" information) currently available from prior test pit and soil boring programs. However, 
risk management decisions for the NCA soils will continue to be based on the results of 
chemical analyses of the soils. Soil samples collected from all of the test pits planned for the 
northwestern quadrant of Site 16 will be analyzed for the target analytes specified in the draft 
SAP. Soil samples collected from test pits advanced outside the northwestern quadrant of 
the will also be analyzed for the target analytes specified in the draft SAP if waste materials 
are observed in these test pits. 

No change to the SAP is proposed. 

8. Page 3, 2nd Bullet, Last Sentence: This bullet needs to include discussion of the need to 
more accurately evaluate the potential for chlorinated volatile organic compounds (CVOC). 
Also, the Navy has not complied with USEPA recommendations for a shallow/intermediate 
groundwater monitoring well pair to be installed to the southeast between the "BTEX" hot 
spot area and MW16-40S/1. Further, the Navy is not investigating the hot spot area itself, but 
is proposing to place the single shallow/intermediate well pair outside the "BTEX" hot spot, 
not in it where photo-ionization detector (PID) readings exceeded 1,000 parts per million 
(PPM) in the breathing zone. 

CTO 418 

Navy Response: Please re-read the referenced narrative which states the problem to be 
resolved (i.e., the investigation of VOCs in the groundwater at the BTEX hot spot). The 
narrative does not state that the proposed wells will be placed "outside" the BTEX hot spot 
area. The reviewer is referred to the discussions presented in Worksheet No. 11 for a more 
complete discussion of the problem to be resolved and the proposed investigative program. 
The Navy does intend to locate the proposed wells within the BTEX hot spot area. The 
referenced 1,000 ppm reading reported during the excavation of exploratory test pit (EPT) 
No.2 for the PID is not for the "breathing zone" but for the excavated test pit soils. Readings 
were taken directly from the stockpiled soils (a hole approximately 1 inch wide by 2 inches 
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deep was cut with a plastic trowel and probe tip inserted) and maximum result recorded. 

Additionally, elevated (relative to all other NCA locations) vac concentrations (including 
8TEX) were detected in soil samples collected from locations ETP-2 and S8-58, as 
discussed in Worksheet No. 11. The maximum benzene concentration (4,800 ug/kg) was 
detected in shallow sub-surface soils at S8-58; the benzene concentration reported for 
shallow, sub-surface soils from ETP-2 was 340 ug/kg. Consequently, the proposed wells will 
be placed between these two locations. 

With regard to the EPA's request to install a shallow/intermediate well pair between the hot 
spot area and MW16-40S/I, the Navy has reviewed the available soil data from test pits, soil 
borings, and monitoring wells between the hot spot area and MW16-40S/I. The additional 
locations evaluated were: ETP-3, S816-77, S816-80, S816-83, and S816-84. ETP-3, S8-77, 
and S8-80, in particular, are in a direct line between the hot spot area and MW16-40S/I. The 
available screening data and fixed based lab data for these locations are presented in the 
following Phase /1/ RI data tables: Table 4-12, 4-13, and 4-22. None of the vac 
concentrations reported for surface or shallow subsurface soils collected at these locations 
exceed screening levels established in the Phase /1/ RI to identify potential chemicals of 
concern for direct human contact or protection of a groundwater resource. While no 
monitoring wells currently exist between the hot spot area and MW16-40S/I, the available 
surface and shallow subsurface soil data do not indicate a potential vadose-zone source area 
in this portion of Site 16. Consequently, shallow and intermediate depth zone wells were not 
proposed in the draft SAP. However, the Navy does acknowledge that additional wells may 
be required in the NCA if the analytical results for soil samples collected during the test pit 
investigation indicate the presence of another (previously unknown) vadose zone source area 
in the NCA. 

9. Page 3, 4th 8ullet: This problem/issue is not adequately addressed in the SAP. As USEPA 
reads the text, it leaves open the possibility that no shallow/intermediate monitoring well pair 
will be installed in front of, and up gradient of the Sea Freeze building. The work proposed 
states that if field screening does not show significant concentrations of volatile organic 
compounds (VOG) the wells will be installed to the side and cross gradient of the Sea Freeze 
building. USEPA specifically requested at least one shallow/intermediate monitoring well pair 
in front of and up gradient of the Sea Freeze building. The purpose of the field screening was 
to focus placement of these wells, not serve as a vehicle to not locate wells at the 
recommended location. USEPA understands from recent communication that the plan is 
more thorough than can be concluded from the text and looks forward to resolving this issue. 

Navy Response: The reader is referred to Worksheet No. 11, Problem NO.4 and Problem 
NO.5. Problem No. 4 entails the installation of shallow and intermediate depth permanent 
monitoring wells. Problem No.5 entails the advancement of soirborings (for soil and soil gas 
samples) and temporary monitoring wells. The shallow zone well is intended to characterize 
vacs in the shallow groundwater zone, specifically in the area immediately upgradient of the 
Sea Freeze building. The data collected as part of the vapor intrusion investigation described 
to resolve Problem No.5 will be used to optimize the location of this well. Please note that all 
of the locations described in Problem No. 5 are interpreted to be upgradient of the Sea 
Freeze building based on analYSis of potentiometric maps from 2008. Consequently, the 
shallow zone well will definitely be installed upgradient of the Sea Freeze building, with 
appropriate adjustments based on temporary wells as necessary. Note that while the shallow 
zone well is installed for purposes of evaluating the potential for vapor intrusion in the vicinity 
of the Sea Freeze building, the intermediate depth well is recommended to investigate 
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groundwater quality immediately adjacent to (and, thus, discharging to) Narragansett Bay. If 
the data collected as a consequence of the Problem No.5 investigations indicate that VOC 
concentrations are more significant at one screening location versus other screening 
locations (e.g., elevated screening results [PID headspace or Color Tec] above shallow zone 
results), the intermediate depth well will be installed accordingly, else the intermediate depth 
well will be installed as close to the piers as the infrastructure will allow. 

No change to the SAP is proposed. 

10. Page 4, 1st Bullet: This statement presumes that the "periphery" of the plume is known. The 
"periphery" of the plume has not been established due to an absence of groundwater 
monitoring wells in key locations. 

Navy Response: While EPA is correct that the groundwater plume has not been completely 
delineated, for the intents of Problem No.5, the periphery of the estimated plume boundary is 
sufficient to allow completion of the stated task. 

No change to the SAP is proposed. 

11. Page 4, 2nd Bullet: While this statement is correct, it should be noted that the work 
performed does not follow all of the recommendations made by the USEPA. The level of 
effort is more extensive and costly than the approach suggested by the USEPA. Further, the 
Navy states that installation of three soil borings were "at the recommendation of USEPA." 
This is incorrect. 

Navy Response: Please see response to EPA Specific Comments No. 85. 

12. Page 4, 3rd Bullet The work proposed again, is more than recommended by USEPA, yet, 
still does not address recommendations made by USEPA. Seven soil borings are proposed 
to go to a depth of 30 feet. However, the stated objective is to evaluate shallow soil risks to 
receptors and to identify locations where surface releases may have occurred. It should also 
be noted that while resources are available to perform these soil borings including one within 
the former Building 41 footprint, the Navy is not complying with a USEPA recommendation to 
install a soil boring at the location of MW16-31 D. 

The current Navy contractor has interpreted a previous Navy contractors soil boring log of 
"silt with gravel" to be "gravel with silt." This reinterpretation (without actual observation of the 
in situ soils) is a key assumption of the current Navy contractors Conceptual Site Model 
(CSM) to explain chlorinated volatile organic compounds (CVOC) in the deep overburden and 
bedrock. Also, the USEPA has stated that there is the potential for CVOC to have migrated 
in the past from the North Central Area across Davisville Road to the and southeast. This 
issue is not being addressed in that none of the additional soil borings are in that area, i.e. 
between SB16-A2-06 and SB16-A3-10. 

eTO 418 

Navy Response: The work proposed accurately reflects the consensus of the parties input 
during the DQO scoping meeting of June 9,2009. Contrary to the continued EPA contention 
and as pointed out in Navy response to Comment No. 31 of the Draft Phase 11/ RI for Site 
(dated January 26, 2009), the current Navy contractor has not re-interpreted a previous 
contractors work. Nor is it a key assumption of the CSM. As outlined in Sections 3 and 4 of 
the Final Phase 11/ RI, the CSM is built upon multiple lines of evidence and simply does not 
rely on any single interpretation/reading to understand site-wide or localized contaminant 
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transport. 

The following clarification is provided to resolve the misunderstanding regarding MW16-31 0: 
It appears that EPA is assuming that lithologies generalized based on five boring logs (SB 16-

A3-37, SB16-A3-33, MW16-31D, SB16-A3-38 and SB16-A3-07) are based solely on a re
interpretation for MW16-31D. Figure 3-2A from the Supplemental Phase /I Data Package 
shows only "gray silt & gravel" in this area, consistent with the boring log (technically, the 
boring log also has trace sand which was not included on the cross-section). As evidenced 
in Figure 3-2A in the Phase //I RI, a significant number of new borings were advanced near 
MW16-31D during the Phase 11/ field investigation and, consequently, the subsurface 
lithologies were generalized in this area on the resultant updated cross-section. The 
lithologies in this area were generalized to "gray vf silty gravelly sand & rock" in the west and 
"tan vf silty sand w/gravel" in the east which reflects the composite of lithologies observed in 
the five boring logs. 

While it can be argued that these generalized lithologies do not exactly match any of the 
boring logs specifically, they are not meant to. Generally, the lithologies of these five borings 
show sand with a varying degree of silt, ranging from less than the sand percentage (as in 
the use of "silty'J to an equal percentage as in the MW16-31D boring log. Gravels also occur 
as a component in the lithologies. In no boring logs is silt the dominant matrix in the zone in 
question (44 to 56 feet bgs). It is accurate to conclude that the highest percentage of silt 
occurs at MW16-31 0; however, it is not accurate to conclude that silt is the dominant fraction. 
Sand is the highest percentage component in all of the boring logs (equal to the silt fraction 

at MW16-31 D) which is why Navy has maintained that consistent interpretation from Phase /I 
to Phase //I. The continued EPA position that Navy changed a dominantly silt matrix (with 
sands and gravels) to a dominantly sand matrix (with silt and gravels) is not supported by 
analysis of the cross-sections or boring logs. It is accurate that the generalized lithologies on 
Figure 3-2A of the Phase 11/ RI slightly underestimate the silt content with respect to MW16-
310, but this does not warrant the continued EPA implication that Navy contractors have 
acted inappropriately. 

One of the tenets of the EPA position is that a silty dominated matrix would prevent 
downward migration of CVOC and presumably (see EPA Comment No. 39 for the Comments 
on the Draft Site 16 FS) the Navy contractor's deliberate change from a "silty" to "sandy" 
matrix would not support this interpretation. This is not supported by the data. It is evident 
from the analysis of potentiometric data, vertical gradients, chemical distribution (both soil 
and groundwater), soil screening data and constant rate tests that there is very good 
hydraulic connection in this portion of the site between the intermediate and deep overburden 
zones. While it is logical to conclude that the exact pathway may be arduous, the pathway is 
complete. Therefore, even if a geotechnical sample were collected that would change this 
interpretation to a silty dominated matrix, this would not invalidate the other multiple lines of 
evidence that demonstrate hydraulic connection. Therefore, a soil boring at the MW16-31 0 
location is not necessary as the data garnered will not invalidate the current site conceptual 
model used to evaluate remedial options in the FS as the Navy concurs with the lithologies as 
described on the soil boring for MW16-31 D. 

No change to the SAP is proposed. 

13. Page 25, 2nd Full Paragraph, Last Sentence: This information has not been provided to 
USEPA. As such, the Navy statement is not able to be reviewed. 
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Navy Response: Agree. Please see information provided in Attachment C (sent via email 
from Jeff Dale to EPA and RIDEM on January 6, 2010). This data will be evaluated and 
interpreted with the data collected during this proposed field work and will be presented in a 
revised FS, 

14. Page 32 and Table 10-2: Please provide justification for the statement that site 16 metal 
results are often impacted by salinity and turbidity. A table in this text with these results 
delineated would suffice. 

Navy Response: Agree. The requested information (2004 and 2007 data) is provided in 
Tables 4-31 through 4-39 (groundwater results tables) of the Phase 11/ RI Report (March 
2009). Please note the data presented under "Miscellaneous Parameters". These tables are 
provided as Attachment 0 of this response-to-comment (RTC) document. Please note that 
these tables are from the Phase 11/ RI report for Site 16 which is appended to the FS Support 
SAP as Appendix A. 3. 

No changes to the SAP are proposed; however, the revised FS willpresent data or charts to 
better support the statement. 

15. Page 34: Please note RIDEM GB is not the PRG. MCLs are the PRG. 

Navy Response: Disagree. The referenced text is not making a statement regarding the 
selection of preliminary remediation goals (PRGs) for Site 16. The fact that CVOC 
benchmarks exceed state benchmarks for a groundwater not used for domestic purposes is 
an indication to the reader that significant CVOC contamination is present in the groundwater 
underlying Site 16. 

As documented in the meeting minutes for the Site 16 FS comments meeting of October 28, 
2009, the EPA and Navy have not reached agreement on the PRGs for groundwater at Site 
16. The Navy's position is that all work being proposed will allow for screening and selection 
of remedies, whether MCL, RIDEM GB, or other risk based criteria are selected as the 
remedial goal in the ROD. 

No change to the SAP is proposed. 

16. Page 38: 85 D should be named 851. 

Navy Response: Disagree. Please see Navy response to Comment No. 31 of the Draft 
Phase 11/ RI for Site 16 (dated January 26,2009). 

No change to the SAP is proposed. 

17. Page 39 and Table 10-2: Please reference a map of the wells that are noted for clarity. Also 
the area should be designated as Class II rather than GB as EPA does not recognize the GB 
cleanup values. 

Navy Response: The referenced text will be modified to note that well locations are 
specified in Figures 2-1 and 2-5 of the Phase 11/ RI report. The Phase 11/ RI report was 
appended to the FS Support SAP as Appendix A.3. Per BCT discussions of October 28, 
2009, the Navy acknowledges that the Navy and the EPA are not currently in agreement 
regarding the classification of the groundwater under/ying Site 16 and the selection of 
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preliminary remediation goals for the Site 16 FS. The reviewer is referred to Attachment A of 
the RTGs document for the Draft FS for Site 16 (dated August 24, 2009 and attached to this 
RTGs document as Attachment E) as well as the BGT meeting notes for October 28, 2009 
(attached to this RTGs document as Attachment F). 

18. Page 49, Table: Why are chlorinated volatile organic compounds not included on this table? 
The remedial investigation was inconclusive in regard to CVOC in this area due to the 
limitations of the Color-TeC® screening methodology in BTEX contaminated soils and the 
limited depth of soil borings. Trichloroethylene, dichloroethylene, and vinyl chloride should be 
added as chemicals of concern in this table with associated PRG values. Groundwater is 
contaminated and the soil should be remediated to levels protective of groundwater. 

Navy Response: The in-text table lists the PRGs for the soil GaGs as provided in Table 2-3 
of the Draft FS for Site 16. Based on the currently available data, benzene is the only VaG 
selected as a GOG for the vadose zone soils at Site 16. The maximum detected benzene 
concentration in the vadose zone soils at the BTEX hot spot area [4.8 mg/kg] exceeds the 
RIDEM Leachability criteria [4.3 mg/kgJ). Thus, it was selected as a GOG for the Site 16 FS. 
The GVOGs are definite GaGs in groundwater; however, based on the currently available 
data, these contaminants are significant contaminants in the deeper, saturated zone soils 
(not in vadose zone soils). Per discussions at the October 28 BGT meeting, the EPA agreed 
that, from a remediation perspective, such contamination is more realistically addressed as 
part of groundwater remediation at Site 16. (Please see attached meeting notes in 
Attachment F.) 

Also, please note that both screening level GVOG data and fixed-base analytical laboratory 
data are available for vadose zone soils in the BTEX hot spot area (location ETP 2, Phase 1/1 
RI Table 4-22; location SB-58, Phase 1/1 RI Table 4-12). While GVOGs were detected in the 
vadose zone soils in this area, the maximum concentrations detected do not exceed RIDEM 
direct contact criteria for the industriallcommercial worker or the RIDEM GB leachability 
criteria. The reviewer is correct that the list of GaGs and PRGs in-text table on page 49 and 
the Site 16 FS may need to be updated based on the data collected during the 
implementation of the FS Support SAP. The following sentence will be added to the text on 
page 49 to acknowledge this possibility: "The PRGs presented in the preceding table are 
subject to change (i.e., the list of chemicals requiring PRGs may increase) based on the data 
for samples collected during the implementation of the FS Support SAP". 

19. Page 50: Are the PALs the same as the soil screening levels? Please clarify. 

Navy Response: Yes, in the sense that screening levels and criteria listed at the top of page 
50 will be used to identify if there are any chemicals of potential concern (GOPGs) in the soil 
samples collected from the NGA during the FS Support SAP. Please note that the screening 
levels at the top of page 50 are not preliminary remediation goals (PRGs) for Site 16. 

No change to SAP is proposed. 

20. Page 50 of 188, Section 11.2.4, Analytical Approach - A Standard Reference Material (SRM) 
near the lead concentration of 375 (Le 300-450 mg/Kg) is recommended to be analyzed after 
every 20 samples. This is typical of the field XRF analysis (see Section 10.2.1 of Method 
6200), and would provide a high level of confidence that the soil samples screened would 
indeed be below the PRG of 500 mg/Kg. 
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Navy Response: Agree. The SOP for the field XRF will be modified to state that: A 
Standard Reference Material (SRM) of approximately 300 to 450 mg/kg will analyzed after 
every 20 samples. 

21. Page 50, Last Paragraph (Bullet): This paragraph notes that the initial test pit location is to 
be selected by the "FS engineer" (subsequently in this SAP the locations are stated to be 
chosen with a "bias/judgmental" approach). The locations of the test pits need to conform to 
a more uniform pattern in order to use statistical analysis to evaluate hotspots. While not 
referenced in this paragraph or Problem Statement, test pit location plans are provided as 
Figures 17-1 and 17-2. Data from DPT probes that has apparently been used is not 
acceptable since the narrow diameter can result in false negatives in regard to buried waste 
material. 

Navy Response: Please see response to EPA General Comment No.1. 

22. Page 51, Note: 11.2.1, 6th and 7th Sentences: It is not clear why the deepest subsurface 
sample will be sent for voe analyses. If screening is inconclusive, then the voe should be 
taken consistent with the other contaminants of concern, i.e. the shallowest subsurface 
interval of 2 to 6 feet. This location is likely to be most representative of shallow soil risks and 
potential source areas. Likewise, it is not clear why arsenic also should be sampled 
"randomly". Arsenic can be an artifact of coal ash, etc. and similar to other contaminants of 
concern should be sampled in the shallowest subsurface sample at 2 to 6 feet. 

GTO 418 

Navy Response: The reviewer is correct that defaulting to sample collection at the 2 to 6 
foot below ground surface (bgs) interval does have the advantage of targeting the most 
accessible shallow sub-surface zone in terms of direct human contact. However, defaulting 
to that zone for CVOCs or metals ignores the fact that, from a human health perspective, the 
risk assessment protocol for Site 16 assumes that subsurface soils (in the vadose zone up to 
10 feet deep) may be excavated and spread across the surface. Therefore, human exposure 
to soils deeper than 6 feet bgs is possible and must be considered in risk management 
decision making for Site 16. Additionally, a review of both screening level and fixed-base lab 
data for VOCs reveals that the predominant site VOC contamination has been detected in the 
deeper vadose zone soils (e.g., based on Phase 11/ field investigation results, CVOC 
detections were often associated with samples collected in the peat layer [i.e., deeper than 6 
feet bgs}). Therefore, defaulting to the 2 to 6 foot bgs zone may actually result in an 
underestimation of VOG impacts (particularly CVOC impacts). For these reasons, the Navy 
continues to recommend that, independent of positive screening level results or other 
evidence of obvious contamination, the deepest test pit soil sample is collected for fixed-base 
lab for analysis of VOCs. 

However, the Navy also concurs that, independent of positive field screening results or other 
evidence of potential contamination, the shallowest subsurface sample (the 2 to 6 foot 
interval) should be sent to the fixed-base lab for metals analysis (i.e., arsenic and lead 
analysis). 

The FS Support SAP will be changed as follows: 

• The last three sentences of Note 11.2-1 will be deleted and replaced with the 
following text: An effective method is not currently available for field screening of 
arsenic. The subsurface soil sample selected for lead analysis by the fixed-base lab 
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will also be analyzed for arsenic. 

23. Section 11.2.2: Please explain in the text why the PRGs for delineating soil contamination in 
the northwestern portion of the North Central Area (4th bullet) are different than those for the 
southern/eastern portion of the North Central Area (5th bullet). Although the reason appears 
to be that the former PRGs are industrial and the latter PRGs are residential, it is unclear why 
this distinction was made. Please explain. 

Navy Response: Agree. As indicated in the Problem Statement on page 48 and in the 
Phase 11/ RI report: "Actionable risks" were identified during the Phase 11/ RI for soil in the 
western area (particularly the northwestern portion) of the NCA. Consequently, COCs were 
identified for soils in this area, PRGs were selected!calculated for those COCs, and remedial 
alternatives were developed for the soils in this portion of the NCA. In contrast, "actionable 
risks" were not identified for soils in the eastern/south eastern portion of the NCA. However, 
both the Navy and EPA have determined that additional exploratory test pits are necessary in 
this area for purposes of determining the presence/absence of subsurface debris and 
sampling !chemical analysis of soils if such debris is encountered. COCs have not been 
identified for this exposure unit (EU) area and PRGs have not been selected !calculated for 
this area. Note that the proposed investigative program for the northwestern portion of the 
NCA is intended to more accurately define, if possible, the extent of the soils potentially 
requiring active remediation (e.g., how wide is the area exceeding the selected PRGs for the 
carcinogenic PAHs [0.8 mg/kgJ)? (Please note language in Decision Rules No.3 and 4 on 
page 52.) In contrast, given the fact that "actionable risk" was not previously identified for the 
eastern/southeastern portion of the NCA, any new data collected for this portion of the NCA 
will need to be combined with the existing data set for this area and re-evaluated from a risk 
perspective. That re-evaluation will require the selection of soil COPCs (per the typical, 
conservative [residential-Iand-use-based] screening criteria at the top of page 50) and COCs 
mayor may not be identified for this area (or a sub-area there-of) based on the out-come of 
the revise risk evaluation. (Please note language in Decision Rules No.5 and 6 on pages 52 
and 53). (Please also note that it is also plausible that, based on newly collected data, new 
COCs may also be identified for the northwestern portion of the NCA. This possibility will be 
noted in the referenced text.) 

The following note to the reader will be added to the end of Section 11.2.2: 

• Note that the proposed investigative program for the northwestern portion of the 
NCA is intended to more accurately define the extent of the soils potentially requiring 
active remediation (e.g., how wide is the area exceeding the selected PRGs for the 
carcinogenic PAHs [0.8 mg/kgJ)? (Please note language in Decision Rules No.3 and 
4 on page 52.) In contrast, given the fact that "actionable risk" was not previously 
identified for the eastern/southeastern portion of the NCA, any new data collected for 
this portion of the NCA will be combined with the existing data set for this area and 
re-evaluated from a risk perspective. That re-evaluation will require the selection of 
soil COPCs (per the typical, conservative [residential-Iand-use-based] screening 
criteria at the top of page 50) and COCs mayor may not be identified for this area 
(or a sub-area there-of) based on the out-come of the revise risk evaluation. (Please 
note language in Decision Rules No.5 and 6 on pages 52 and 53). (Please also note 
that it is also plausible that, based on newly collected data, new COCs may also be 
identified for the northwestern portion of the NCA.) 

24. Section 11 .2.3: This section neglects the population of soil in the southern/eastern section of 
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North Central Area that currently has no debris found but exceeds the residential PAL. 
Please address. Also please use the term PRG or PAL, rather than both, to describe 
decision-making screening concentrations for the two areas. The decision criteria should be 
clarified by insertion of a table such as: 

Soil Population within Debris Presence/ Contaminant Remedial 
North Central Area Absence Concentration Action? 
No rthweste rn Unspecified > industrial PRG Yes 
No rthweste rn Unspecified ::; industrial PRG No 
Southern/eastern present >residential PAL ? 
Southern/eastern present ::;residential PAL ? 
Southern/eastern Absent (?) >residential PAL ? 
Southern/eastern Absent (?) ::;residential PAL No 

Navy Response: Please see responses for EPA General Comment No.1 and EPA Specific 
Comment No. 23. Please also note that: 

• Risk management decisions for the southern/eastern NCA soils will be based on risk 
assessment results, not on a "presence/absence of debris" criterion. 

• In accordance with EPA RAGS, risk estimates for an exposure unit are typically 
based on the evaluation of the 95 percent upper confidence limit on the arithmetic 
mean as the exposure point concentration and not on the exceedance of a screening 
level or even a PRG at one particular location. 

• If the revised risk estimates for a hypothetical future resident for the southern/eastern 
NCA soils exceed risk benchmarks established for Site 16, ''land-use-controls'' would 
likely be recommended for the area. 

• If the revised risk estimates for a hypothetical future industrial worker for the 
southern/eastern NCA soils exceed risk benchmarks established for Site 16, 
remedial alternatives will be evaluated for the area in the FS for Site 16. 

No change to the SAP is proposed. 

25. Page 53, Section 11.2.4, last paragraph: This hot spot definition seems to negate SB 16-
81 where TCE was found at 2600 ppb in soil. Please clarify. 

CTO 418 

Navy Response: The referenced sentence states: A hot spot is defined as a sub-area of 
the southern/eastern area where concentrations are an order of magnitude greater than 
concentrations at other locations in the southern/eastern portion of the North Central Area. 
The Navy requests clarification as to "how" the statement negates the data for S816-81. 
Please note that the statement is providing information regarding the identification of hot spot 
areas (specifically in the surface/subsurface soils) in the southern/eastern portion of the NCA. 
If such a hot spot is identified, it will be evaluated as a separate exposure unit for purposes of 
risk evaluation. The referenced TCE data is for a deep, saturated zone soil sample collected 
from S816-81 (37 to 38 feet bgs). Given the pervasive CVOC contamination detected in the 
saturated zone at Site 16, the datum does not appear anomalous. Please see Phase III RI 
Table 4-15 for other soils samples with noteworthy TCE detections (specifically, locations 
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SB16-70, SB16-74, SB16-81, and SB16-78}. 

No change to the SAP is proposed. 

26. Page 53, Section 11.3.1, 1st Paragraph, 2"d Sentence: The statement that RI data do not 
indicate the presence of significant VOC in down gradient groundwater is inappropriate and 
misleading. As noted by USEPA during the June 9, 2009 000 meeting, there are indications 
of CVOC in shallow and intermediate groundwater to the southeast at MW16-40S/1 and 
MW16-411 as well as from MW16-400 and MW16-410. It was also stated that USEPA 
believed that there was at least intermittent groundwater flow from the BTEXlCVOC hot spot 
area to the southeast as a result or groundwater mounding from fire fighting activities. This 
interpretation was supported by the distribution of Color-TeC® hits and photo-ionization 
detector (PIO) and flame ionization detector (FlO) (with/without filter) readings during past soil 
borings in that direction with this information being provided to the Navy during the meeting. 
The concentrations in groundwater recorded are not insignificant in that they exceed 
maximum contaminant levels (MCLs) for TCE and/or vinyl chloride. 

Navy Response: The statement is accurate as written since MW16-40 and MW16-41 are 
not downgradient under current conditions. While Navy has acknowledged that the 
intermittent flow postulated by EPA is plausible (please see Navy response to Comment No. 
21 of the Draft Phase 11/ RI for Site 16 dated January 26, 2009), the concentrations are 
significantly lower in the shallow and intermediate zones between the BTEX Hotspot to 
MW16-40/-41 (estimated to be up to 30 ppb) compared to other portions of the NCA (which 
can be orders of magnitude greater [e.g., the former Fire Training Area]) 

Please also see response to EPA Specific Comment No. 27. 

27. Page 53, Last Paragraph: USEPA noted that in addition to no shallow and intermediate wells 
being located within the BTEX/CVOC hot spot area, there were no shallow or intermediate 
wells in the southeast direction toward MW16-40S/1 and MW16-41S/I, a distance of 
approximately 200 feet. Therefore, a shallow/intermediate groundwater monitoring well pair 
is needed in the southeast direction between the BTEX/CVOC hot spot area and MW16-
41 S/I and should be included in this Problem Statement. This well is needed to assess the 
subsurface groundwater quality, both to provide data to assess potential risks and also to 
refute/confirm this direction as a potential pathway for contaminants observed in Site 16 
groundwater. Knowledge of groundwater quality in this area would thus allow better 
development of remedial alternatives such as the need to cap and/or excavate the 
BTEXlCVOC hot spot area, or not. 

Navy Response: As stated in response to EPA Specific Comment No.8, groundwater wells 
are proposed within the BTEX hot spot area and the proposed text to clarify this has been 
presented in response to that comment. 

CTO 418 

With regards to the request to advance wells between the BTEXlCVOC hot spot area and the 
MW16-40S/I/MW16-41 S/I area, please note that new VOC data will be available for vadose 
zone soils from this area as a result of the implementation of the investigative work planned 
for resolution of Problem No.1. Although the currently available data does not indicate the 
need to advance wells in this area, the Navy will re-evaluate the need to advance 
shallow/intermediate depth wells in this area if significant vadose zone soil contamination is 
detected (i.e., VOC concentrations exceeded PRGs for groundwater protection). It should be 
noted that, from a risk perspective, the Navy has already determined the groundwater 
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underlying Site 16 is not suitable for domestic use and that the VaG concentrations in some 
wells present a vapor intrusion issue. Therefore, further delineation of the groundwater 
plume is only beneficial if such information is necessary to refine the soil/groundwater 
remediation alternatives presented in the FS for Site 16. 

28. Page 55, Section 11.3.3: Since bedrock maybe up to 50 feet deep in this area, please 
increase the depth of the investigation to get the information at top of rock. 

Navy Response: Agree. While it is the intent to evaluate shallow and intermediate 
groundwater zones, the Navy will extend the soil boring to 50 feet deep (as possible based 
on site conditions). Samples for laboratory analysis will be selected in accordance with soil 
screening and analytical protocols described in Section 11.3.4. 

The narrative at the top of page 55 will be edited as follows: 'The vertical depths of interest 
below ground surface are 10 to 50 feet for groundwater and 0 to 50 feet for soils. " 

29. Section 11.4.2, 4th bullet: It appears that the Worksheet #15 Project Action Limits (PALs) in 
groundwater (piezometers) and surface water are either EPA Region 3 ecological screening 
levels for marine surface water (or fresh surface water if a marine surface water level is not 
available) or human recreational risk values calculated using the assumptions for NCBC Site 
7 (Calf Pasture Point). EPA will not concur with the latter calculations until it can review 
documentation that provides the calculations. This documentation should be sent in 
response to these comments and, if approved, included as an appendix in the revised SAP. 
Also, EPA Region 1 does not necessarily agree that the EPA Region 3 surface water 
ecological screening levels represent the most recent best science. EPA previously asked 
Navy to propose screening levels for marine benthic infauna for NCBC Site 7. These 
proposed screening levels should be concurred upon by EPA Region 1 prior to groundwater 
and surface water sampling in the Allen Harbor portion of Site 16. Until this is accomplished, 
EPA will not consider the currently proposed ecological based PALs for piezometer 
groundwater or surface water in Worksheet # 15 to be determinative of acceptable risk. In 
the absence of updated risk-based values, the PAL for TCE in groundwater (piezometers) 
should be 21 ug/I with a PAL reference of USEPA III Freshwater, rather than 1000 ug/I as the 
human C RBC. This is consistent with the use of USEPA III Freshwater value for carbon 
disulfide, in lieu of no marine surface water value. Similarly, the PAL for TCE in surface 
water should be 21 ug/I with a PAL reference of USEPA III Freshwater, rather than 58 ug/I as 
the human C RBC, because it is the lower of these two types of values. 

Navy Response: The documentation for the human health screening levels is already 
presented in Appendix E of the FS Support SAP (Worksheet 15 References and Back-up 
Information). Regarding the ecological screening criteria, please note the following statement 
in EPA correspondence dated 11 February 2010 (page 2, last bullet): "Ecological screening 
criteria will be the Region 3 criteria until such time as the EPA determines if these are 
appropriate criteria for NGBG." Please note that the use of the Region 3 criteria is in 
agreement with the criteria hierarchy presented in support documentation presented in 
Appendix E of the SAP: SAP Worksheet #15B - Ecological Surface Water and Groundwater 
from Piezometers Reference Limits and Evaluation Background Table. It is the Navy's 
understanding that the EPA will forward its review of the EPA Region 3 numbers to the Navy 
when completed. 

No change to SAP is proposed. 
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30. Section 11.4.2, 5th bullet: It appears that the Worksheet #15 Project Action Limits (PALs) in 
sediment are either EPA Region 3 ecological screening levels for marine sediment or human 
recreational risk values calculated using the assumptions for NCBC Site 7 (Calf Pasture 
Point). EPA will not concur with the latter calculations until it can review documentation that 
provides the calculations. This documentation should be sent in response to these 
comments and, if approved, included as an appendix in the revised SAP. Also, EPA 
Region 1 does not necessarily agree that the EPA Region 3 sediment ecological screening 
levels represent the most recent best science. EPA previously asked Navy to propose 
screening levels for marine benthic infauna for NCBC Site 7. These proposed screening 
levels should be concurred upon by EPA Region 1 prior to sediment sampling in the Allen 
Harbor portion of Site 16. Until this is accomplished, EPA will not consider the currently 
proposed ecological based PALs for sediment in Worksheet # 15 to be determinative of 
acceptable risk. 

Navy Response: The documentation for the human health screening levels is already 
presented in Appendix E of the FS Support SAP (Worksheet 15 References and Back-up 
Information). Regarding the ecological screening criteria, please note the following statement 
in EPA correspondence dated 11 February 2010 (page 2, last bullet): "Ecological screening 
criteria will be the Region 3 criteria until such time as the EPA determines if these are 
appropriate criteria for NCBC." Please note that the use of the Region 3 criteria is in 
agreement with the criteria hierarchy presented in support documentation presented in 
Appendix E of the SAP: SAP Worksheet #15B - Sediment Reference Limits and Evaluation 
Background Table. It is the Navy's understanding that the EPA will forward its review of the 
EPA Region 3 numbers to the Navy when completed. 

No change to SAP is proposed. 

31. Page 54, :I'd Bullet: It is not clear what is meant by installation "in the immediate vicinity" of 
the hot spot area. The well pair should be installed within the hot spot area where debris and 
extremely elevated breathing zone PIO readings (>1,000 PPM) were recorded. A 
shallow/intermediate groundwater monitoring well pair is also needed to the southeast of the 
BTEXlCVOC hot spot area. 

Navy Response: Please see responses to EPA Specific Comments No.8 and No. 32. The 
term "in the immediate vicinity" will be changed to "within" on page 54. 

32. Page 54, Last Paragraph: While elevated PIO readings were recorded for ETP-2 (>1,000 
PPM), elevated PIO readings were also recorded for ETP-4 and ETP-6 of around 100 PPM, 
and 20 PPM at ETP-5. These were all from the breathing zone. Therefore, it is likely that 
elevated concentrations of volatiles exist over a wider area than suggested by this sentence. 
It should also be noted the presence or absence of CVOC has not been established due to 
the minimal sampling and the interference of BTEX to allow adequate identification of CVOC 
by use of the Color-TeC® screening method. As such, the groundwater and soil "populations" 
should include potential for CVOC contamination in the area equal to that of BTEX. 

eTO 418 

Navy Response: Unfortunately, the exact location of the PID readings recorded for the test 
pits preformed during the Phase 11/ field work (provided in Appendix B. 16 of the Phase 11/ RI 
for Site 16) are not clearly recorded. Consultation with personnel who performed the work 
confirmed that the PID readings are not from the breathing zone, but rather from direct 
readings on the excavated stockpiled soils. Please see Navy response to Specific Comment 
NO.8. As such, the referenced paragraph is accurate as written. 
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With respect to the EPA concern that interference of BTEX is causing significant uncertainty 
in the ability to determine if CVOC is present in the NCA, please see Navy response to 
Comment NO.8 on the Draft Site 16 FS, and Navy responses to Comment No. 21 on the 
Draft Phase 1/1 RI for Site 16. 

No change to SAP is proposed. 

33. Page 55, Decision Rule #1, 1st Sentence: Given the focus of the previous paragraph 
mentioning BTEX only, CVOC should be specifically called out rather than VOC. Also, it 
needs to be clarified how many samples total will be collected. Will there be three or four? 
Will each well be installed in close proximity such that the vadose zone sample will suffice for 
both wells? Also, discussion for a shallow/intermediate monitoring well pair located to the 
southeast needs to be included in this discussion. 

Navy Response: The decision rule is written to accommodate all analytical goals (evaluate 
CVOC and BTEX contamination) based on the problem definition. The previous paragraph 
only used BTEX as a guide to outline the boundaries of the study area (general extents of the 
BTEX Hotspot area). The precise number of total samples to be collected will be based on 
observations in the field. As stated in the decision rule, at a minimum, at least one vadose 
and one saturated zone soil sample will be submitted for analysis. Additional samples will be 
collected as determined necessary by the FOL. Based on SAP Worksheet #18, these two 
minimum samples will be collected at each of the two proposed monitoring well locations 
(shallow and intermediate). 

Please see response to EPA Specific Comment No. 27 regarding the installation of a 
monitoring well to the southeast of the BTEXlCVOC hot spot area. 

34. Page 55, Decision Rule #1, Last Sentence: Since it cannot be ascertained beforehand why 
non-detects occurred, i.e. interferences, calibration issues, etc., even if VOCs are not 
detected via PIO/Color-TeC® a soil sample should be collected from within the vadose zone 
also, not just at the water table and the screened interval. Contaminants that potentially exist 
in this interval pose vapor hazards. 

Navy Response: The Navy agrees that vadose zone VOCs can pose vapor hazards. The 
final sentence of the text will be revised as follows: " ... during well construction, then collect 
and submit soil samples for fixed-base laboratory analysis (VOCs only) from the vadose zone 
immediately above the water table and from within the screened interval of the monitoring 
well." 

The EPA's statement that "it cannot be ascertained beforehand why non-detects occurred" 
appears to discount the possibility that contamination is not present, and only identifies 
"interferences, calibration issues, etc". It is possible that an absence of PID readings or 
positive Color-Tee readings will be measured as an accurate reflection of conditions. 

35. Page 55, Decision Rule #2, Last Sentence: It should be noted that sufficient lead time must 
be allowed such that USEPA can respond in a meaningful manner to the data. 

eTO 418 

Navy Response: At a minimum, the Navy will advise the EPA/RIDEM weekly via electronic 
mail (e-mail) regarding the field schedule for the up-coming week. Therefore, the EPA will 
know in-advance when a well is to be installed. Given the economic and logistic realities 
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faced by both EPA and Navy when attempting to optimize well screen placement using field 
screening and lithologic data collected during well drilling, time is of the essence and the 
hydrogeologists conducting field events (either EPA- or Navy-lead field events) are typically 
required to review the data quickly (usually the same day the data is generated) and direct 
the drilling contractor regarding the placement of the well screen and construction of the well. 
While this approach is very demanding, it also serves to optimize well screen placement to 

the satisfaction of both EPA and Navy hydrogeologists and, hopefully, address any 
questions/concerns regarding the screened interval. 

No change to SAP is proposed. 

36. Page 56, Decision Rule #3: A more comprehensive assessment is warranted. In addition to 
data from the BTEXlCVOC hot spot wells (which need to be located within the hot spot) data 
from the USEPA recommended well pair to the southeast needs to be evaluated. The 
evaluation of results from both of these shallow/intermediate well pairs must also include the 
distribution of PIO/FIO and Color-TeC® results (presented at the June 9, 2009 000 meeting), 
past laboratory soil analyses, and historic shallow/intermediate groundwater CVOC 
concentrations in down gradient monitoring wells including those to the east and southeast. 
Also, an assessment of the past/current impacts of co-metabolism of BTEX present in the 
soils/groundwater to have affected the present distribution of CVOC in the North Central 
Area. This investigation should address USEPA's concern. 

Navy Response: Agree. As the decision rule reads, on the surface it may appear that only 
a very limited assessment will be performed. However, when evaluating the new data, all 
available current and historical data (including but not limited to all of the data outlined by 
EPA in the comment) will be reviewed to ensure a comprehensive evaluation is performed. 

The following note to the reader will be added at the end of Decision Rule #3: 

• The evaluation of data from the BTEXlCVOC "hot spot" area will consider the 
distribution of all available (new and historic) fixed-base laboratory, screening level 
and hydrogeological data for the area and downgradient of the area. The evaluation· 
will consider the potential impact of the co-metabolism of the BTEX present in the 
soils and groundwater on the present distribution of CVOCs in and downgradient of 
the area. 

Also, please see Navy response to EPA Specific Comment No. 27. 

37. Page 56, Last Paragraph, Last Sentence: The comment regarding the lack of significant 
contamination is not appropriate since, as is noted also in the same sentence, there is 
insufficient data. The issue is more accurately defined by the latter portion of the sentence. 
The first portion of the sentence should be deleted. That is, judgments regarding significance 
cannot be made in the absence of adequate data. In addition, there is a lack of groundwater 
flow data. Groundwater elevations should be collected from piezometers and plotted to 
determine groundwater flow paths and discharge points into the Harbor. 

CTO 418 

Navy Response: Disagree. The referenced sentence reads as follows: "Also, whereas the 
currently available sediment and deep surface water data for Allen Harbor indicate that 
significant CVOC groundwater concentrations are not discharging to the harbor, the 
existing deep surface water data and groundwater piezometer data sets for the harbor 
are somewhat limited and additional data must be collected to determine whether 
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unacceptable discharges are occurring." The narrative reflects the currently available 
data; the limitations of that data are clearly identified. Also, please see response to EPA 
General Comment No.6 (regarding the available sediment dataset.) 

No change to SAP is proposed. 

38. Page 57, 1st Bullet and ;!'d Bullet: Screening level data is needed for groundwater closer to 
the harbor floor than 4 to 5 feet. While groundwater quality data is needed for depth, 
determination of concentration gradients will also require data from a shallower depth such 
as is obtained from piezometer sampling along shorelines. This depth has typically been 
accepted to be the top of the groundwater table. Since these samples will be from below the 
harbor floor a depth of 1-3 inches would be appropriate. Given that "deep surface water" 
would potentially be diluted, a more representative "deep surface water" sample may be 
collected from the groundwater just before it discharges into the harbor. Groundwater quality 
data from this depth interval would complement sediment data from 1-3 inches below the 
harbor floor. 

Navy Response: Please see response to EPA General Comment NO.6. The proposed 
"more representative deep surface water sample" would be a pore water sample (as 
described by EPA in General Comment No.6). Pore water sampling is not recommended at 
this time for the reasons stated in the response to General EPA Comment No.6. However, 
the Navy will augment the groundwater sampling program to include a sample collected at 
approximately 1 foot below the sediment surface; that sample will be the sample (per 
piezometer location) submitted to the fixed-base laboratory for VOC analysis. 

39. Page 58, Decision Rules Related to FS Evaluation/Decisions: This section needs to include 
an evaluation of groundwater flow paths from the North Central Area into the Harbor. At 
present, there is no mechanism to put the data collected, to date, and to be collected into 
context. A flow net analysis is needed to support FS Evaluations/Decisions. That is, while 
sample collection is needed it is difficult to assess whether delineation should be terminated if 
no concentrations of vac are detected. While elevated cvac has been detected close to 
the North Central Area it is not known whether these concentrations represent upward 
discharging groundwater or simply the fringe of downward moving groundwater that migrates 
upward further into the Harbor. 

Navy Response: Once the data is collected, the Navy will construct cross-sections from the 
NCA into Allen Harbor with chemical concentrations in order to evaluate potential discharge 
pathways and to evaluate remedial options. Several cross-sections will be completed, as 
determined necessary by data review. This analysis on cross-sections will assist evaluation 
in the proper context of remedial actions and risk evaluations. 

The following clarifying note to the reader will be added at the end of Section 11.4.5: 

• 'The data analysis will include the construction and evaluation of several cross
sections from the NCA into Allen Harbor with the posting of chemical concentrations 
in order to evaluate the potential discharge pathways and to evaluate remedial 
options." 

40. Page 59, Problem NO.4: This identified problem needs to be combined with that of Problem 
No.5 since it is inextricably linked to actions to be performed in Problem NO.5. In fact, the 
problem statements suggest that Problem NO.4 and Problem No.5 are one and the same, 
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i.e. resolution of vapor intrusion risk which is directly related to shallow groundwater evoe 
concentrations. Separation of this issue is confusing to the reader. 

Navy Response: The Navy agrees that Problem No.4 and NO.5 are linked. They were 
presented separately because Problem NO.4 investigates the groundwater quality in the Sea 
Freeze area only, and Problem No. 5 investigates the vapor intrusion pathway in three 
different areas. Also, as indicated in the problem statement, Problem NO.4 addresses more 
than the vapor intrusion pathway: Concentrations of COCs in shallow groundwater along the 
eastern boundary of Site 16 in the vicinity of MW16-881 must be measured to evaluate the 
possible significance of the vapor intrusion pathway at the boundary of Site 16 and to 
evaluate the significance of discharges of CVOCs with groundwater to Narragansett Bay. 
Since the screening planned in Problem No.5 will be conducted prior to the well installation 
planned for Problem No.4, Problem No. 4 and Problem No. 5 will be switched so that the 
reader is informed about the screening first and then the actual well installation. 

41. Page 61, Rule #1, :Jd Sentence: If no voe is detected in the soil gas investigation referred to 
(Problem No.5) the shallow monitoring wells should NOT be installed down gradient of 
MW16-881 as is stated. USEPA clearly noted during the June 9,2009 DOO meeting that the 
groundwater and analytical data indicated the potential for evoe to be migrating in shallow 
groundwater directly toward the Sea Freeze Building. Therefore, even if elevated voe are 
not detected in the soil gas survey, a shallow monitoring well must be installed up gradient in 
front of the Sea Freeze Building for potential vapor intrusion monitoring. 

In regard to the intermediate well, it should be replaced by a second shallow well up gradient 
and in front of the Sea Freeze Building. The distance between MW16-881 to just beyond 
MW16-891 is approximately 500 feet. Installation of a single shallow groundwater monitoring 
well across this distance is inadequate. If soil gas survey results do not show a distinct zone 
of elevated voe then one shallow well should be installed approximately 100 feet to the 
northwest of MW16-881 near the pavement while the second well should be installed 
approximately 150 feet from that location northeastward along the edge of the pavement to 
the west of the building. 

The rational to install wells to·the side or cross gradient of the building is not understood 
when the risk is to receptors in the building. Inspection of the data, as conveyed to the Navy 
during the June 9, 2009 DOO meeting, clearly shows an absence of shallow groundwater 
monitoring up gradient of the Sea Freeze Building between MW16-881 to MW16-891. 

It should be noted that simply because inconclusive results are obtained from the proposed 
soil gas investigation this does not negate a need to investigate shallow groundwater up 
gradient and in the vicinity of the building. The greatest potential risk is to human receptors 
within the building and not the bay. 

Navy Response: It appears that EPA is assuming that groundwater flow direction in the 
shallow zone in the upgradient area near the Sea Freeze building is directly from west to 
east. While this is plausible, Figures 3-19 and 3-20 of the Final Site 16 RI (Intermediate and 
Deep Overburden zones, respectively), show that groundwater flow direction immediately 
upgradient of the Sea Freeze building is actually northeast. Since elevated CVOC 
concentrations occur along the eastern arm (located southwest of the Sea Freeze building), 
placement of the temporary wells and soil gas locations as indicated are more appropriate. 

eTO 418 

Shallow and intermediate groundwater wells will be installed, regardless of VOC data for the 
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temporary well installation and soil gas borings. Please note Problem No. 4 which outlines 
the rationale for the placement of the shallow and intermediate wells. A shallow well is 
already planned in the upgradient portion of the Sea Freeze building. The Navy does not 
concur with replacing the intermediate well with a shallow well since the intent of the 
intermediate well is to evaluate contamination potentially discharging to Narragansett Bay. 
However, based on field screening results, Navy is willing to discuss changes and/or 
additional shallow wells if significant VOCs are found upgradient of the Sea Freeze Building. 

No change to SAP is proposed. 

42. Page 62, Rule #5: Soils must be protective of groundwater at the more stringent Mel level 
rather than RIDEM GB levels, please change. 

Navy Response: Please see response to EPA Specific Comment No. 17. 

43. Page 63, 1st Paragraph, Last Sentence: There are no shallow groundwater monitoring wells 
in large portions of the down gradient area including up gradient of the Sea Freeze Building 
and the NORAD Building. The shallowest wells that are in place at those locations are 
"intermediate' wells which are contaminated as evidenced by data from MW16-271, MW16-
281, MW16-S71, MW16-881 and MW16-891. Therefore, the last sentence should be removed 
from this SAP. 

Navy Response: The referenced sentence states: "In many parts of the CVOC plume, 
particularly the periphery, 20 to 30 feet of uncontaminated water overlies the CVOC 
groundwater contamination, which significantly mitigates the vapor intrusion 
pathway." Please note the qualifying phase .... "In many parts of the CVOC plume .... ". 
While the reviewer is correct that trichloroethene concentrations greater than 5 ug/L were 
reported for locations MW16-271, -571, 881, and 891, trichloroethene concentrations less than 
5 ug/L were reported for locations MW16-281, -501, -491, -761, -171, and 871 (most results were 
non-detects). This data, the groundwater data for deep monitoring wells at the periphery of 
plume (e.g., MW16-510, -520), the screening and fixed-base lab data for soil samples 
collected during monitoring well installation and the Phase 11/ OPT program all support the 
referenced statement. However, the sentence will be modified to read as follows: In many 
parts of the CVOC plume, analytical data from shallow monitoring wells and/or vadose zone 
soil samples (both screening level and fixed-base lab data) indicate no evidence or limited 
evidence of VOC contamination in the shallow zone. This mitigates the potential for vapor 
intrusion in these areas. 

44. Page 63, Section 11.6.2: Please include grain size analysis for use in VI modeling. 

eTa 418 

Navy Response: Agree. The Navy will collect soil samples for grain size analysis at 
locations where VI modeling will be performed. A minimum of two samples will be collected 
in the upgradient Sea Freeze area and in the NORAO building area. (Grain size analysis has 
already been performed for soils in the former Building 41 area.) 

A new bullet will be added to Section 11.6.2: 

• Grain size data for soil samples collected from the vadose zone/upper saturated 
zone of soil borings advanced immediately upgradient of the Sea Freeze Building 
and at the northeastern edge of the plume (i.e., the MW16-280 in the vicinity of the 
NORAO building) (see Worksheet No. 19 for details of analytical methods). 
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Worksheets 17 and 18 (see attached) have been edited in a similar manner. 

45. Page 64, 1st Bullet, Last Sentence and Page 65, 1st Paragraph: Clarification needs to be 
provided for the need to revisit the Building 41 area. Inspection of Figure 17-5 shows that 
additional soil gas investigation is proposed in the exact location of previous soil gas work 
near the former TCE still where the Navy already has data. Given the Navy repeated 
communication of limited resources, it would appear that resources should be allocated to 
complying with USEPA recommendations. 

Also, perform soil gas sampling at the water table and half-way from the water table to the 
surface. 

Navy Response: Note that the TCE concentrations in the soil gas data collected in the 
vicinity of Building 41 vary by an order of magnitude within very small areas (see areas 
SG 16-005 and SG 16-004 depicted in Figure 17-5). The additional samples are proposed to 
better understand representative soil gas concentrations in the area and to potentially refine 
the PRG for groundwater (for the VI pathway). Please note that while the groundwater 
under/ying Site 16 may never be used for domestic purposes, further commercial/industrial 
development (including the construction of buildings) may be desirable in the future. 
Consequently, a comprehensive understanding of the potential for vapor intrusion is 
important for the Site 16 area. 

With regard to the recommendation to sample at the water table and half-way from the water 
table to the surface, please note the following: 

• The water table at Site 16 is very shallow. In fact, the extremely shallow water table 
in the vicinity of Building E-1 07 (2 to 3 foot bgs) was a logistical problem during the 
Phase 11/ field investigation. Specifically, the depth of the sampling tube had to be 
carefully adjusted to prevent sump-ing of groundwater into the Summa Canisters). 
Therefore, sampling immediately above the water table is not recommended. 
Instead, sampling at least a couple of feet above the water table is recommended to 
avoid this problem. 

• EPA guidance recommends that soil gas samples be collected at least 5 feet bgs 
(EPA, 2002). We believe this recommendation is made to avoid any potential 
ambient air influence but may not be possible at locations with very shallow 
groundwater. 

Because of these two constraints, soil gas samples collected above the water table and at 
half-way from the water table to the surface may actually be very close together (vertically). 
However, the Navy agrees that such a sampling protocol has the potential to provide useful 
information regarding the degree of soil gas concentration attenuation with depth. Therefore, 
the soil gas sampling protocol for the Building 41 area will be decreased from five locations to 
two locations and the Navy will re-allocate the other three samples such that two soil gas 
samples will be collected (if at all possible) at one of the soil gas borings (specifically, the 
worst-case location based on the temporary well and soil screening) in each of the areas 
targeted for soil gas sampling. 

46. Page 64, 4th Bullet, Table: The values delineated in this table are subject to interpretation of 
the site conditions. Specifically, USEPA does not necessarily concur with the listed value for 
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TCE. Site specific information will need to be entered into the Johnson and Ettinger or some 
other reasonable model. The value may be lower than the 250 ~g/I concentration listed. 

Navy Response: As indicated in the Navy's August 24, 2009 RTCs document for comments 
received on the Draft FS document for Site 16 (dated February 2009), the 250 ug/L value is 
based on site-specific information (please see Attachment D of Enclosure 1 of the referenced 
RTCs document). However, the referenced PRG may be refined based on data collected 
during the implementation of the FS Support SAP (e.g., new soil gas, new grain size analysis 
data). 

No change to SAP is proposed. 

47. Page 65, 1st Paragraph, Next to Last Sentence: This sentence needs to be removed or 
clarified. Inspection of the SAP does not indicate that groundwater will be sampled again in 
the area of the former TCE still where the soil gas investigation is proposed to be repeated. 

Navy Response: Agree. The referenced sentence will be deleted. 

48. Page 65, Rule #1, 1st Sentence: The locations of the five soil borings near the Sea Freeze 
Building as depicted on Figure 17-4 are not concurred with. Three of the soil borings are 
located to the side of the building. Only two soil borings are proposed up gradient of and in 
front of the Sea Freeze Building. All five soil borings should be located, as discussed at the 
June 9, 2009 DOO meeting, in front of the building to evaluate vadose zone and shallow 
groundwater that has the potential to affect receptors in the building. USEPA understood 
these field screening borings/temporary wells were to help optimize the location of permanent 
shallow well(s) in the area up gradient and in front of the Sea Freeze building. Please clarify. 

Navy Response: Please see response to EPA Specific Comment No. 41. As outlined in 
that response, all five soil borings are anticipated to be upgradient of the Sea Freeze 
Building. 

49. Page 66, Rule #2: This rule is confusing to follow. Will temporary wells also be installed 
along with the five soil borings at each location? The previous rule discusses soil borings 
only. How are the permanent monitoring wells referenced in Problem No.4 included in this 
problem? 

Navy Response: Yes, temporary wells will be installed along with the five soil borings at 
each location. Please see Note 11.6-1, presented just below Rule #2. It is anticipated that 
the results of the soil, groundwater, and soil gas screening/sampling conducted for Problem 
No. 5 will be useful in the placement of the monitoring wells scheduled to be installed for 
resolution of Problem NO.4. As stated in Navy response to EPA Specific Comment No. 41, 
problem statements 4 and 5 will be renumbered in the draft final SAP. 

50. Page 66, Rule #4: Change GB leachability criteria to EPA SSLs for drinking water protection. 

Navy Response: Please see Navy response to EPA Specific Comment No. 17. 

51. Page 67, 1st Paragraph: It was brought to the attention of the Navy during the June 9, 2009 
DOO meeting that PAH existed both shallow and at depth at this location. SB16-A3-12 had 
elevated PAH as well as TPH in the 1 to 2 feet below ground interval along with lower PAH 
and TPH in the 5 to 6 foot interval. It is more likely to be a liquid release at this location. In 
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either event, the need is to evaluate the nature and extent of the identified contamination and 
present that in this SAP. 

Navy Response: This comment is not at variance with the text on page 67. The Navy is not 
disputing the fact that source of the PAHs is unknown at this time (i.e., an actual liquid 
release versus pieces of asphalt from the pavement). The investigation is necessary and 
recommended regardless. 

No change to SAP is proposed. 

52. Page 68, top of page and Page 69 Rule #3: Please do not use the source areas used during 
the RI for this proposed forensics study. 

Navy Response: The Navy agrees that the source area soils used in the Phase III 
investigation (the NCA source areas) for the evaluation of PAH contamination in Allen Harbor 
would not be appropriate for this investigation. Pavement samples (already collected during 
the Phase III field investigation) are the more appropriate source materials. 

The following note to the reader will be added to the text and follow Rule #3 (page 69): 

• Pavement material samples collected during the Phase III field investigation will 
serve as "source area" materials for the environmental forensics investigation." 

53. Page 70, ;td Paragraph: The intent to investigate soils at the eastern end of the former 
Building 41 area does not appear to describe the intent of the work shown on Figure 17-7. 
That figure shows one soil boring within the former building footprint and one soil boring to 
the southeast of SB16-A3-12 with the remaining five being located to the east/southeast of 
the former building. Additional discussion is needed to support placement of the first two soil 
borings noted. Further, the soil boring within the former Building 41 footprint is not located 
adjacent to MW16-31 D to confirm the current Navy contractors' interpretation of subsurface 
soil conditions at that location and there is no soil boring near Davisville Road between SB16-
A2-06 and SB16-A3-1 0 to assess potential contributions from the North Central Area. Both of 
these issues have been communicated previously to the Navy. 

Navy Response: Agree. The text will be edited to better support the proposed soil borings 
depicted on Figure 17-7. Specifically, the following text will be added after the first sentence: 
"Additionally, low level CVOC contamination was present in vadose zone soils just beyond 
the eastern portion of the former Building 41." The following text will be added before the final 
sentence: "These releases are south, southeast, and east of the former Building 41 
footprint." 

The referenced location between SB16-A3-07 and SB16-A3-08 is between locations 
(originally established in the Phase III field investigation) between areas within the former 
Building 41 foot print that demonstrated significant CVOC contamination in the upper-mid 
saturated zone (e.g., location SB16-A3-37) and a location (SB16-A3-08) that did not. 

The referenced location "to the east/southeast of the former building" is, in effect, 
complimenting the Phase III sampling at locations SB16-A3-11, -A3-12, -A3-13, -A3-16, and
A3-17. In aggregate, these locations and the five locations at the eastern edge of the former 
building are recommended to further investigate for vadose zone contamination in the vicinity 
ofldowngradient of the potential former Bldg 41 source areas (e.g., the storm drainage 
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system, the loading dock areas, etc}. Note that, as demonstrated in Figure 17-5, relatively 
significant CVOC contamination was noted in the soil gas samples collected at the eastern 
end of the former Building 41 (e.g., in the vicinity of location SB16-A3-08). 

As requested by EPA, an additional boring will be advanced between SB 16-A2-06 and SB 16-
A3-10. 

With regards to proposed boring within the former Building 41 footprint not being located near 
MW16-310, please see Navy response to EPA Specific Comment No. 12. To clarify the 
EPA's statement in the comment, the "current Navy's contractor's interpretation of subsurface 
conditions" is the Navy's interpretation of subsurface conditions. This Phase 3 in'terpretation 
is based on a more robust data set than presented in the Phase 2 RI. 

54. Page 70, section 11.8.1: Remove RIOEM GB and use instead EPA SSLs for protection of 
drinking water. 

Navy Response: Please see Navy response to EPA Specific Comment No. 17. 

55. Page 72, Problem No.: USEPA requires representative data to use to make decisions. 
While the Army is investigating the upgradient area, Navy should use representative data in 
the FS. 

Navy Response: Agree. This comment is not at variance with the text on page 72. The 
Navy does note that there have been differing opinions between EPA and Navy regarding the 
representativeness of the currently available data, the extent to which the upgradient wells 
need to be re-developed/re-sampled to produce representative data, and the extent to which 
upgradient data impacts risk management decisions for Site 16. However, the Navy concurs 
that only representative data should be used in the decision making process for the Site 16 
FS. 

No change to SAP is proposed. 

56. Page 81,:I'd Paragraph: The discussion of flame ionization detector (FlO) in this paragraph 
is not understood. The FlO has an activated carbon filter attachment which can be used to 
account for the interferences of methane. Please clarify. 

CT0418 

Navy Response: Inherently and as evidenced by the data collected with the FlO at the NCA 
during prior investigatory stages (dominantly the Phase I RI field event), an activated carbon 
filter mayor may not be used. In the case of the work completed at Site 16, based on the 
boring logs, readings were taken with both methods (with and without the filter). 

The context of the paragraph as written assumes no activated carbon filter would be used 
and therefore, readings would potentially be impacted by methane. The Navy concurs that 
by using the activated carbon filter attachment, one can potentially account for the methane 
interferences. However, care must still be taken to correlate screening values obtained to 
fixed-based laboratory results so as not to over-estimate the non-methane portion of the FlO 
response. Since PlDs do not respond to methane but do respond to VOCs, use of a PID 
simplifies the field screening process. 

The third sentence of this paragraph will be revised as follows: "Because of the likely 
presence of methane from natural (filled land) and contaminant degradation processes, a PID 

Page 30 of 44 RTCs for Davisville Site 16 
FS Support SAP 



Enclosure 1 
February 18, 2010 

is proposed to be used in lieu of a FlO. A PID is also inherently easier to calibrate for field 
use." 

57. Page 81, :f1d Paragraph: PID screening should be performed on all samples using the jar 
headspace methodology, not just where a sample will be collected. The text provided 
indicates that samples would be selected using the "continuous scan" only. This is not 
acceptable since a number of factors can affect volatilization of soil samples from split 
spoons, text pit soil samples, etc. A "wave over" of the PI D may have a dramatically different 
reading than a sample that is evaluated using the jar headspace procedures. The need to 
conduct field screening using the PID and the jar headspace procedures has been repeatedly 
emphasized by the USEPA on all site investigations. 

Navy Response: The Navy does not concur that PID screening with the jar headspace 
methodology is warranted at all sampling locations. The text accurately describes the 
proposed method that all soils will be continuously scanned with the PID and that this scan is 
appropriate for the accurate initial field screening of soils from a core or test pit and selection 
of samples for further screening (i.e., jar head space/Color Tec). The advantage of this 
method, compared to the jar head space method, is that the method allows for real-time 
scanning and potential sampling of discrete zones within a soil core or test pit. Under the jar 
headspace method, soils from across the entire soil core are "composited" into a single jar 
sample. As observed during the Phase III Investigation, PID responses can change rapidly 
within a single soil core, typically when minor variances in lithologies occur. Thus, VOC 
concentrations in hot spot zones of the core may be diluted by the compositing that occurs 
when a grab sample is collected across an entire core. As outlined throughout the FS SAP, 
the continuous PIO scan will be combined with Color-TeC® field screening as well. It is not 
accurate to describe the continuous PIO screening process as a "wave over" as this implies 
carelessness in the collection process. Please refer to Tetra Tech SOP SA-1.3 for detailed 
procedures. 

No change to SAP is proposed. 

58. Page 81, ;jd Paragraph, :f1d Sentence: While CVOC have been recorded throughout the site, 
the use of Color-TeC® is limited by the presence of BTEX compounds which have also been 
documented to exist in the north central area and other specific locations. Therefore, robust 
field screening with PID and jar headspace procedures is necessary at this site. 

Navy Response: Please see Navy response to EPA Specific Comments No. 32 and 57. 

59. Page 82, :f1d Paragraph: The allocation of test pits is not adequately described in Work 
Sheet No. 11. Also, the number of test pits described are not allocated across the North 
Central Area as recommended by USEPA during the June 9, 2009 DOO meeting. Inspection 
of Figure 17-2 shows that only 19 will be allocated to the area outside of the "Northwestern 
Area" with the bulk of the effort being applied to the Northwestern Area. Does mean that the 
remaining 20 test pits will be centered in the previously investigated area? A comprehensive 
assessment of the North Central Area is needed. 

Navy Response: Please see response to General EPA Comment No.1. Also, Worksheet 
11 is intended to present data quality objectives only. Please see Worksheets No. 17 and 18 
for detailed Sampling Design and Rationale. 

60. Page 82, Last Paragraph: What is the purpose of advancing the soil borings to a depth of 30 
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feet? As discussed at the June 9, 2009 oaa meeting the objective of this investigation was 
understood to be to resolve near surface soil risks. 

Navy Response: The objective is to further investigate the VOC profile in the relatively 
shallow subsurface soils (i.e., particularly the vadose zone soils and upper saturated zone 
soils). Significant vadose soil contamination, in particular, has the potential to impact the 
alternatives presented in the FS for Site 16. In the area of the proposed work, depth to water 
is approximately 15 feet below ground surface. By advancing the soil borings to 30 feet (as 
concurred with by EPA in the June 9, 2009 DOO meeting), this allows for analysis of vadose 
and the upper saturated zone soils. 

No change to SAP is proposed. 

61. Page 83, ;f1d Paragraph: The procedures outlined in this paragraph are not acceptable 
methods for field screening. Simple passing the PIO over the core after opening the acetate 
and slicing the core will not provide adequate evaluation of VaG in that core. This procedure 
allows for substantial volatilization, and will not evaluate VaG retained in soil cores with fine 
grain soil and organic content thereby resulting in potentially erroneously low or false negative 
readings. This has been a major limitation of past Site 16 field investigations. A specific 
instance of this failure is where the Navy has designated a major hot spot in the vicinity of the 
former TGE still yet, PIO screening with the continuous passing of the PIO over a split core 
resulted in minimal response on the PIO. 

Navy Response: The procedures outlined in this paragraph are consistent with Tetra Tech 
SOP SA-1. Please see Navy response to EPA Specific Comment No. 57. The Navy does 
not agree with the EPA in their assessment of the use of continuous scanning of soils with a 
PID. The method as outlined in the cited SOP is more rigorous than implied by EPA. It is not 
a simple passing of the PID over the soil core. Additionally, the Navy believes that using this 
continuous scan approach is more effective in identifying specific portions within the soil 
cores where elevated VOCs may occur, compared to the jar head-space method. 

Also, one should not automatically assume that high PID screening results directly correlate 
with the high fixed-base laboratory results or conclude that a source area is present or not 
present (or even estimate magnitude of source). This analysis was provided to EPA in the 
Navy response to EPA Comment NO.8 for the Draft Site 16 FS. 

As specified in the Draft FS SAP and to maximize the probability of detecting significant VOC 
contamination, the Navy will use all three forms of VOC field screening (i.e., continuous 
scan, and jar-head space and Color Tec screening based on the continuous scan readings) 
to target soil samples for fixed-base laboratory analysis. The Navy is confident that the 
procedures employed will allow for accurate and representative data to be collected and 
support risk management the decision making for Site 16. 

No change to SAP is proposed. 

5. Page 84, Section 14.1.7: Please ensure soil gas is taken at the water table and half way 
between the water table and ground surface. Please perform grain size analysis on the soil 
at each of the samples. 

eTa 418 

Navy Response: Please see response to EPA Specific Comments No. 44 and 45. (Note to 
reader: The numbering of this comment is out of sequence; but, is presented as received in 
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the EPA comment letter.) 

62. Page 84, 3 d Paragraph, 3 d through Sh Sentences: The temporary wells must provide data of 
the maximum reliability. Further, while the wells are "temporary", depending upon the results, 
and the limited additional shallow wells be proposed, they may need to be left in place for an 
extended period of time. As such, collapse of the natural materials around the well should 
not be allowed and a pre-packed well screen should be used. 

Navy Response: The Navy will use pre-packed screens at all "temporary" well locations; 
however the Navy does not believe that temporary wells where natural materials are allowed 
to collapse around the well will automatically produce unreliable results. 

The Navy also concurs that the wells may need to be left in place for an extended period of 
time based on the preliminary results. When this is the case" the Navy will make appropriate 
accommodations to ensure well protection (based on location and the nature of operations 
that my impact the well). 

No change to SAP is proposed. 

63. Page 84, 4th Paragraph, :;I'd Sentence: What is the basis for the selection of "500 NTU" as 
the criterion for "excessive turbidity?" While these wells are "temporary" wells, a turbidity 
level of 500 NTU is excessive and not acceptable. Standard turbidity levels used for 
collection of groundwater samples from permanent monitoring wells should apply, i.e. less 
than 5 NTU is required. 

Navy Response: The selection of the 500 NTU is somewhat arbitrary. As the complete 
paragraph indicates, an exceedance of the 500 NTU criteria would likely trigger further 
development actions (i.e., well development would not be considered complete; the well is 
not ready for sampling). Every effort will be made to develop the "temporary" wells to 
standard well development criterion. 

No change to SAP is proposed. 

64. Page 85, 1st Paragraph: The number of overburden wells is insufficient and is not as 
discussed at the June 9, 2009 DaO meeting. The purpose of the overburden wells is to 
assess shallow groundwater quality and potential for vapor intrusion risk. The four 
overburden wells allocated should be targeted at the shallow groundwater in front and up 
gradient of the Sea Freeze and NORAD buildings, i.e. two shallow/intermediate well pairs. 
An additional well pair should be targeted near SB16-A2-06 and SB16-A3-10 along with the 
pair in the BTEX hotspot. 

eTO 418 

Navy Response: The number of proposed wells in this EPA comment is at variance to EPA 
recommendations in EPA Comment No. 41 and also at variance the recommendations 
documented in the 09 June 2009 meeting notes (Please see Attachment G). 

Also, the results of the up-front screening (temporary wellslsoil borings) planned for the Sea 
Freeze area is intended to optimize the placement of the well pair recommended for this area. 
The Navy agrees that, if this screening were not part of the planned investigation, a single 
well pair might not be adequate. 

Finally, as in all environmental investigations, the need for additional wells may become 
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evident as a consequence of new data (e.g., VOC screening data) collected the FS Support 
field investigation (e.g., soil data collected at the eastern end of the former Bldg 41, in vicinity 
of SB16-A3-10; screening in the vicinity of the NORAD buildings). To the maximum extent 
possible, the need for and proposal for additional wells will be provided to BCT for evaluation 
prior to well installation. However, the Navy may choose to install additional wells without full 
BCT consultationlconcurrence if factors (coordination with lessee for example) prevent 
adequate consultation time. 

No change to SAP is proposed. 

65. Page 85, ;td Paragraph, (fh Sentence: The SAP needs to specifically define the 
qualifications of "designee." It is not acceptable to have a person not qualified to describe 
and classify soils. Therefore, the "designee" must be a geologist, hydro-geologist, 
geotechnical engineer, or soil scientist, etc. The accurate description of soils recovered is 
critical and misclassification has major ramifications for affecting development of the site 
conceptual model. 

Navy Response: The text will be clarified to specify that soils will be classified by a qualified 
geologist, hydro-geologist, geotechnical engineer, or soil scientist. Specifically, the phrase 
"or designee" will be replaced with "or designee determined to qualified to accurately classify 
soil/lithology". 

66. Page 86, ;td Bullet: The procedure outlined is not acceptable. The screen slot size and sand 
filter pack must be designed in accordance with industry standards as outlined in ASTM 
05092 "Standard Practice for Design and Installation of Groundwater Monitoring Wells' and 
not just "in consultation between FOl, PM, and Navy". Failure to place an appropriately 
designed screen slot size and sand filter pack has resulted in failure of several recently 
installed up gradient wells. 

Navy Response: Please see response to EPA Specific Comment No. 67. Also, the Navy 
does not agree that the Phase 11/ upgradient wells have failed. The last statement of the 
comment is a biased conclusion that suggests the reviewer will not seriously 
consider/evaluate data collected to resolve Problem No. 8 of the FS Support SAP. 

No change to SAP is proposed. 

67. Page 86, (fh Bullet: The sand size must be designed for the screen slot size used and the 
aquifer materials. Further, consultation of Tetra Tech SOP GH-2.8, page 5, last paragraph: 
"a Morie No. 1 or No.1 0 to No. 20 U.S. Standard Sieve size filter pack is typically appropriate 
for a 0.020-inch slot size screen; however, a No. 20 to No. 40 U.S. Standard Sieve size filter 
pack is typically appropriate for a 0.010 inch screen. Therefore, even if the "one size fits all" 
approach is used employing the No. 10 slot size screen, the proposed filter pack size is in 
error according to the Tetra Tech SOP. Incorrect application of sand filter pack size even 
when using the "one size fits all" approach has been a deficiency for many of the wells 
installed at Site 16. 

eTO 418 

Navy Response: Similar to the previous comment, the Navy does not agree that the well 
installation procedures employed over the various investigatory stages have resulted in 
deficiencies for many of the wells at Site 16 as suggested by EPA. While it may be 
postulated that inappropriate sand pack size selection may have resulted in stabilized 
groundwater samples with turbidity greater than 5 NTU, this is not evidence of well failures or 
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cause to conclude data is unusable for evaluating dissolved contamination in groundwater. 

Importantly, the text as written in bullets 2 and 6 of page 86 indicates that the Navy does not 
intend to employ a "one size fits all" approach. However, the referenced text will be edited in 
order to not pre-specify any assumed slot or sand size. As specified in the referenced text, 
the FOL may adjust both the screen slot size and sand pack size based on site-specific 
lithologies of the targeted screened zone. The Navy uses all applicable standards to assist in 
well completion (ASTM 05092 and SOP GH-2.8). Additionally, Navy intends to share data 
with BCT members for review prior to well completion. It is preferred that EPA provides 
specific response on well construction to minimize uncertainties with future sampling results. 

The second bullet on page 86 will be revised to state: 

"PVC screens are anticipated to be (consistent with Site 16 wells) 10 feet long, screens will 
be machine slotted, and slots will be 0.010 inch wide. Screen lengths and slot size may be 
altered based on site conditions of the targeted zone (with consultation between the FOL, 
PM, Navy, and BCT [as available])." 

The sixth bullet on page 86 will be revised to state: 

"No. 1 sand or as appropriate based on the well slot size and lithologies screened will be 
used for sand pack material around the screens and will extend at least 2 feet above the well 
screens. The size of sand and thickness of sand pack may be adjusted by the FOL (with 
consultation between the PM, Navy, and BCT) based on lithologies observed where the 
screened portion of the well will occur." 

68. Page 87, 1st Paragraph: Additional samples need to be collected to the east of the line as the 
plume is also to the east upgradient of these locations (MW16-28D had 85.4 ppb TCVOC 
recently). 

Navy Response: To provide more comprehensive coverage, the proposed samples will be 
adjusted to be approximately equi-distant from each other and completely reach from shore 
to shore (west to east). Figure 17-3 will be updated to show the proposed locations. 

Please see attached revised Figure 17-3. 

69. Page 87, :I'd Paragraph, 1st Sentence: The "deep surface" water sample should actually be 
collected from just below the harbor floor to minimize dilution effects during sampling. Please 
see previous comments for EPA requested depths. 

Navy Response: Please see response to EPA General Comment No.6. 

70. Page 87, 3 d Paragraph, th Sentence: A more thorough assessment of groundwater levels is 
required in order to determine the area/extent of groundwater discharge into the Harbor. A 
number of piezometers, though not necessarily all, should be surveyed with groundwater 
levels temporally measured along with several groundwater monitoring wells in the North 
Central Area. A flow net should be developed from that data to determine the groundwater 
discharge zone and to verify that the samples collected are accordingly representative. In 
order to accomplish the recommendations in several piezometers should be installed and left 
in place as long as necessary to accomplish the survey and water level measurements. This 
can be accomplished within one day. 

CTO 418 Page 35 of 44 RTCs for Davisville Site 16 
FS Support SAP 



Enclosure 1 
February 18, 2010 

Navy Response: Please see response to EPA Specific Comment No. 39. 

71. Navy may also use passive samplers to map the extent of the plume. 

Navy Response: Comment acknowledged. For purposes of consistency, the Navy will 
continue to collect groundwater samples using low-flow methods in accordance with EPA 
Region 1 SOP GW0001 and Tetra Tech SOP SA-1.1. 

No change to SAP is proposed. 

72. Page 88, 3 d Paragraph, :f1d Sentence: Industry and Navy standard is to remove three 
volumes of any lost water and one well volume. 

Navy Response: Disagree. Standards and practices pertaining to well development are 
variable throughout federal and state governments and private industry. Please forward the 
specific standard referenced in the comment. The Navy is only familiar with the general DOD 
Guidance Manual that does state three volumes should be removed. However, this is not an 
SOP or strict standard to follow; it merely provides suggestions/guidance upon which site
specific protocols can be formulated. 

The sentence as written in the SAP states that at a minimum, at least one standing well 
volume and any lost water will be removed during well development. Therefore, one volume 
of lost water will be removed, and likely between five to ten standing volumes of water will be 
removed (the typical amount removed during well development). This practice will 
adequately remove all lost water and standing water to ensure that adequate connection to 
the aquifer is established so that representative groundwater samples are obtained. 

No change to SAP is proposed. 

73. Page 88, 3 d Paragraph, 3 d Sentence: What is the rational for a limit of 4 hours for 
development? 

Navy Response: The sentence will be removed. 

74. Page 88, Last Paragraph: There is no mention of slug testing to be performed on "select" 
existing wells to "verify hydraulic connection" as is stated on Page 73, 3rd Bullet. If there is no 
additional slug testing planned then Page 73, 3rd Bullet should be deleted. 

Navy Response: The text in Section 11.9.2 bullet #3 will be removed to reflect that no slug 
testing will be performed. Section 14. 1. 13 will be removed. 

75. Page 89, Sh Paragraph, 4th Sentence: The parameters listed in Section 11.9 apply only to the 
up gradient wells that need to be redeveloped/re-sampled. The ad hoc procedures 
developed and agreed to during the June 9, 2000 DOO meeting applies to those wells only. 
Standard development, purging criterion still apply to newly constructed wells. 

Navy Response: The end-point parameters for purging criteria in Section 11.9 conforms to 
standard low-flow criteria as outlined in SOP SA-1. 1 and USEPA Region I low-flow sampling 
protocols. No changes to the text are necessary. 
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76. Pages 102 and 105 of 188, EDB and DBCP - If these two compounds (EDB and DBCP) are 
contaminants of concern, then they should be analyzed using EPA Method 504.1. If they are 
not contaminant of concern, then no changes are necessary to this SAP. 

Navy Response: Dibromoethane and 1,2-dibromo-3-chloropropane are not COPCs or 
COCs for Site 16 as stated in Note (1) of this table. 

No change to SAP is proposed. 

77. Page 102 (1, 1, 2, 2-Tetrachloroethane), and Page 104 (Footnote): This footnote 
underscores the need for qualitv groundwater samples to be collected from all up gradient 
monitoring wells. This contaminant is a major constituent of decontaminating agent non
corrosive (DANC) and has been a major contaminant in up gradient source area(s). As has 
been previously communicated to the Navy in one or more Technical Memorandums, 
degradation intermediates of 1, 1,2, 2-TCA including 1, 1,2 TCA, 1, 1, DCA, and ethane 
(Contaminant Hydrogeology, 2nd edition, 1993, page 350; Fetter, C.W.) have been detected 
in Site 16 deep overburden and bedrock groundwater. These constituents are also not 
known degradation products of TCE. Also detected in Site 16 groundwater is chloroform, 
which has been associated with release of DANC (a bleaching agent which forms chloroform 
in contact with organic material) in the up gradient source area(s). It is also documented that 
TCE, the major chlorinated hydrocarbon detected in Site 16 groundwater, is a rapid 
degradation product of 1, 1, 2, 2-TCA. 

Navy Response: The footnote is accurate as written. 

No change to SAP is proposed. 

78. Page 104, footnote #2: MCLs will be required as the cleanup levels. 

Navy Response: Please see response to EPA Specific Comment No. 17. 

79. Page 115 of 188, Arsenic QL - Please clarify why arsenic cannot be reported below the PAL 
of 0.39 mg/Kg. Typically, the QL is 3 times the MOL which would be approximately 0.27 
mg/Kg. In addition, there are other analytical methods that should be able to meet this PAL. 

eTO 418 

Navy Response: Please note that the Quantitation Limit (QL)is typically set at the lowest 
calibration standard and is not necessarily three times the Method Detection Limit (MOL). 
Also, please note that while the QL is greater than the Project Action Limit (PAL) and the 
Project Quantitation Limit Goal (PQLG) the MOL is not. More importantly, please note that 
arsenic is a naturally occurring inorganic in soils. The State of Rhode Island GA direct 
exposure criterion (7 mg/kg) is from a background soils study conducted for the Rhode Island 
Department of Environmental Management (Background Levels of Priority Metals In Rhode 
Island Soils, T. Conner, RIDEM). Consequently, the analytical method is capable of 
achieving a QL approximately an order of magnitude lower than the RIDEM background 
criterion for soils. This information will be added as a footnote to the PAL presented for 
arsenic on page 115. 

The following footnote will be added to the soils table presented on page 115: 

• Please note that while the PAL for arsenic in soils (0.39 mg/kg) is less than the 
quantitation limit (0.8 mg/kg), arsenic is a naturally occurring inorganic in soils. The 
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State of Rhode Island GA direct exposure criterion (7 mg/kg) is from a background 
soils study conducted for the Rhode Island Department of Environmental 
Management (Background Levels of Priority Metals In Rhode Island Soils, 
T. Conner, RIDEM). Consequently, the analytical method is capable of achieving a 
QL approximately an order of magnitude lower than the RIDEM background criterion 
for soils. 

80. Page 117, Project Schedule Time Table: This table does not include a date for delivery of 
information and data obtained during this investigation. The table shows that field 
investigations, laboratory analyses, and data validation will be completed by April 30, May 30, 
and June 30, respectively. This information should be submitted for USEPA review, even if 
only in draft form, prior to submission of the Revised Draft FS/Draft Focused Risk 
Assessment (September 30, 2010). 

Navy Response: Agree. As the EPA will recall, the Navy periodically forwarded raw 
analytical data as it was received from the subcontract labs during the Phase 11/ remedial 
investigation as part of the TRIAD process. The Navy will follow this approach during the FS 
Support investigation. Additionally, the Navy will periodically compile the key field notes and 
screening data generated during the field investigation and forward to the EPA. (This type of 
data transmittal also occurred weekly/bi-weekly during the Phase 11/ field investigation and 
will continue during the FS Support field investigation.) Data validation memoranda (DV) will 
be forwarded (on a CD) once they are reviewed and approved by the Tetra Tech data 
validation coordinator. The exact schedule for field work and interim data distribution will be 
refined once the SAP is approved and work commences. 

No change to SAP is proposed. 

81. Page 119, 3 d Paragraph, 1st and J!ld Sentences: The test pit locations chosen by the FS 
Engineer using the "biased/judgmental" approach and shown on Figure 17-1 will not allow 
facilitation of issues raised by the USEPA at the June 9, 2009 DOO meeting. Taken in 
content with the proposed test pit locations for the "Southeastern Area" shown on Figure 17-
2, the program will not allow adequate delineation of buried waste material, or a statistically 
based approach for identification of "hot spots." 

Navy Response: Please see response to EPA General Comment No.1. 

82. Page 120, Last Paragraph: The single well pair "in the vicinity" of the BTEX Hot Spot area is 
insufficient to address USEPA concerns. The approach dismisses input from USEPA at the 
June 9, 2009 DOO meeting. The Project Hydrogeologist "biased and judgmental" sampling 
locations notwithstanding, the data and analysis presented to the Navy at the June 9, 2009 
DOO meeting to support the need for an additional shallow/intermediate monitoring well pair 
to the southeast of the BTEX (and likely CVOC) Hot Spot area and MW16-40S/1 clearly 
support the need for the additional well pair. Also, the well pair identified to be installed by 
the Navy needs to be installed within the BTEX (and likely CVOC) Hot Spot area at EPT -2, 
not "somewhere down gradient." ETP-3 which is located "somewhere down gradient" from 
ETP-2 had PID readings of 2 to 3 PPM while ETP-2 had a reading in excess of 1,000 PPM in 
the breathing zone. ETP-4 and ETP-6 located to the sides and up gradient of ETP-2 had 
breathing zone PID readings of approximately 100 PPM. Further, ETP-2, ETP-4, and ETP-6 
all had observations of "burned material, including wood, paper, and metal, and floor mats, 
outdoor carpets as well as "BTEX odor" in ETP-2. Contaminants released/disposed of in this 
area have a high potential to have migrated vertically downward as well as laterally during to 
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precipitation and the effects of fire fighting activities. Therefore, a shallow/intermediate 
monitoring well pair must be installed within the BTEX (and likely CVOC) Hot Spot area. 

Navy Response: Please see response to EPA General Comment No.8 and 27. 

83. Page 121, Section 17.4: In the first paragraph, it is stated that the proposed sampling 
locations are spaced evenly across the width of Allen Harbor. Based on review of 
Figure 17-3, EPA disagrees with this interpretation because the transects reach only about 
one-half to two-thirds across the harbor. Please add one sample location to the east of those 
currently depicted to each transect in order to capture the total width of Allen Harbor at these 
locations. 

Navy Response: Please see response to EPA Specific Comment No. 68. 

84. Page 122, Section 17.6: In the first paragraph it is stated that the Navy "requests additional 
soil gas data in the former Building 41 area to verify the Phase /11 investigation results". 
Please clarify whether Navy has asked for access to sample soil gas in the area or intends to 
sample soil gas itself. 

Navy Response: Clarification: The Navy will sample the soil gas as part of this investigation. 
The sentence will be reworded as: The Navy has requested the collection of additional soil 
gas samples in the former Building 41 area to verify the Phase 11/ investigation results." 

85. Page 123, Section 17.7, Last Sentence: This statement misrepresents what was stated by 
the USEPA at the June 9, 2009 DaO meeting. USEPA only stated that the extent of the PAH 
release needed to be defined. USEPA also stated that this could be performed economically 
(field screening test kits) by simple shallow soil sampling outside of the location of SB16-A3-
12 to determine how laterally extensive the contamination is. Then, a minimal number of soil 
borings could be installed to evaluate the depth of the PAH contamination. We did not 
recommend 4 initial soil borings and 3 additional step-out borings. 

Further, USEPA did not suggest that 3 additional soil borings to a depth of 15 feet were 
needed. What USEPA did state was that release of PAH and/or CVOC could have occurred 
along the loading dock area. These areas could be responsible for contributions to the 
elevated CVOC observed in Site 16 groundwater. If the Navy wished to explore this area, it 
might provide an answer to the observed distribution of CVOC in groundwater. 

Navy Response: Please refer to the referenced text. The text does not state that the EPA 
recommends 4 initial borings and 3 additional step-out borings. The text does state: '~t the 
recommendation of USEPA Region 1, three additional shallow borings will be advanced 
along the southern side of the former Building 41, as depicted on Figure 17-6." Please note 
the June 9, 2009 meeting notes on this subject presented in Appendix A. 1 (last bulleted item 
on page 5 of the notes): "CL indicated that the contamination may be indicative of the edge 
of something spilled in the general vicinity of SB 16-A3-12 which is just south of the southern 
edge of the former Building 41. Thus, soil screening of 3 to 5 borings along the southern 
edge of the building is also recommended to investigate for spillage or discharge of materials 
along the face of this building (i.e., in the vicinity of old docking areas or storm sewer system). 
(Note to the reader: the original published notes reference to location MW16-12 was 

corrected above to reference location SB16-A3-12.) 

Also, the Navy agrees that the proposed borings provide an opportunity to further investigate 
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cvac contamination in the vadose soil of this area. Consequently, soils collected from the 
proposed borings will be screened for the presence of vac contamination (PID, Color tec). 
Consistent with revised Section 17.7, samples will be submitted for fixed based laboratory 
analysis. The analytical results will be used in the evaluation of the need for (and potential 
approaches) vadose zone soil remediation. 

86. Page 124, Section 17.8: The objectives of this investigation are not clear. If the purpose is to 
evaluate risks to receptors from shallow soils then the depth of 30 feet does not appear to be 
warranted. Further, if a soil boring is proposed for within the former Building 41 footprint as is 
shown on Figure 17-8, the boring should be collocated with MW16-31 D where the current 
Navy contractor interprets gravel and silt to be present when the previous Navy contractor 
soil boring log shows silt with gravel in order to support the Navy hypothesis of contaminant 
migration through the underlying low permeability silt layer to the deep overburden. 

Navy Response: Please see response to EPA Specific Comments No. 12 and 60. 

87. Page 125: Section 17.9: All up gradient wells should be redeveloped/re-sampled to provide 
representative data. The rational and details .have previously been provided to the Navy in a 
series of Technical Memorandums and meetings. Given the problems associated with those 
wells slug testing may not "verify that the screened interval of each well is hydraulically 
connected with the aquifer." It will only provide a hydraulic conductivity value, unless it can be 
shown that the value is commensurate with minimal hydraulic conductivity values for aquifer 
materials at the screened interval as noted in previous USEPA Technical Memorandums to 
the Navy. 

Navy Response: Please see Navy response to EPA General Comment No.2. Based on 
the consistent disagreement between EPA and Navy regarding slug testing and interpreted 
results, no slug testing will be performed during the Site 16 FS fieldwork. All references to 
slug testing will be removed from the Site 16 FS SAP. The Navy does not perceive the same 
"problems" that the EPA perceives with the data collected from upgradient wells. 

88. Page 127: The test pits should be distributed uniformly across the North Central Area, with 
more test pits added if necessary in order to obtain sufficient information to satisfy the 
requirements of the Feasibility Study and to perform statistical analysis of the data. 

Navy Response: Please see response to EPA General Comment No.1. Also, please note 
the provision for additional test pits for the northwestern portion of the NCA in Rule #1 
(Section 11.2.4, bottom of page 50 of SAP). 

89. Page 128: An additional shallow and intermediate monitoring well pair is needed between 
the BTEX (and likely CVOC) Hot Spot area and MW16-40S/1. The proposed 
shallow/intermediate well pair also needs to be installed within the "BTEX" hot spot area. 

Navy Response: Please see response to EPA Specific Comments Nos. 8 and 27. 

90. Page 129: Additional piezometers and samples are needed at the east end of the two 
transects shown on Figure 17-3. 

Navy Response: Please see response to EPA Specific Comments No. 68. 

91. Page 130: Two shallow/intermediate monitoring well pairs are needed in front and up 
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gradient of the Sea Freeze building. 

Navy Response: Please see response to EPA Specific Comment No. 64. 

92. Page 186 of 188, Field XRF/Laboratory Lead Data Correlation - Please include the project 
statistician mentioned in the text on the Distribution List (SAP Worksheet #3). 

Navy Response: Agree. The environmental statistician currently assigned to the project is 
Ms. Anna-Marie Christian. Her name will be added to Worksheet No.3. 

93. Figure 10-6: USEPA does not believe this figure correctly depicts "generalized" groundwater 
flow from the PR-58 Nike Site. Groundwater flow patterns from the 2007 Synoptic 
Groundwater Sampling Event and Site 03 Interim Monitoring Events clearly show 
groundwater flow predominantly to the southeast from the location of the PR-58 Nike Site 
including the area to the northeast of the "PR-58 Nike Site" label on this figure, i.e. the 
circular road near monitoring well EA-1 04D/R. The Navy is referred to Figures 3-16 and 3-17 
of the Site 16 Phase III Remedial Investigation Report (as well as Site 03 Interim Monitoring 
Reports) which show groundwater elevation contours for the deep overburden and shallow 
bedrock for the area depicted. This figure should be removed and replaced with one that 
includes groundwater elevation contours and correct groundwater flow paths. 

Navy Response: Agree. The Navy will adjust the generalized groundwater f/owpaths in the 
Nike PR-58 Site and Site 3 area to ref/ect those presented on Figures 3-16 and 3-17 of the 
Site 16 Phase 11/ RI Report. 

Please see attached revised Figure 10-6. 

94. Figure 10-7: This figure is incorrect in that it presents a value of "no-detect" of <5 Ilg/L for 
monitoring wells in the up gradient area. MW16-82D/R has not been shown to be a well 
capable of providing usable data. As such, no inference as to non-detection can be made for 
that well location. Other wells in the up gradient monitoring wells set likewise cannot be 
assumed to yield groundwater with non-detect results or very low results. These include 
MW16-101, MW16-13R, MW16-83D/R, MW16-84D/R, and MW16-86D/R, since these wells 
have been impacted by well construction/development/sampling issues such that sample 
results cannot be used. These issues have not been resolved. 

As noted for MW16-55D, trace amounts of TCE have been detected in the deep well at that 
location. In addition, inspection of the sampling data for that well shows the presence of 
elevated pH during well development and at the time of sampling, indicating a likely breeched 
well seal. 

Also, data for MW 16-7 4D is not shown on Figure 10-7, yet it also resulted in the detection of 
TCE at 2.5 Ilg/L. The depth of this DPT well appears to be above the top of the permeable 
soil zone noted for MW16-55D/R and MW16-82D/R. Also, a monitoring well in a key 
location, MW16-75D has never been sampled. The reason for this lack of sampling has 
been that a rod was stuck in the well, yet, it is not clear whether adequate measures have 
been made to remove the obstruction or, failing that, to replace this well. It should also be 
noted that this DPT well was apparently advanced to a depth greater than that for MW16-
83D/R (to -29 feet MSL compared to -23 feet MSL). 

eTO 418 

Navy Response: The Navy does not concur with the EPA conclusion that the upgradient 
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wells and subsequent contaminant concentrations obtained from them are unusable. Please 
see Navy response to EPA General Comment No. 2, as well as Navy response to Comment 
Nos. 1, 16 and 17 from the Navy response to EPA comments on the Draft Phase /1/ RI for 
Site 16. 

Please provide rationale to conclude that MW16-75D occurs at a "key location". 
Groundwater quality data both upgradient and downgradient from this location does not show 
site related contaminants above MCLs. Additionally, there does not appear to be a 
preferential channel occurring in this location. Navy does not believe that additional work, 
beyond re-sampling of this well, is necessary (proposed as part of the Site 16 FS field work). 

The reviewer is correct with regard to the datum presented for MW16-74D. Figure 10-7 will 
be corrected to match Figure 4-27 of the Phase /1/ RI report which depicts the referenced 
positive detection. Additionally, a footnote will be added to indicate that Figure 10-7 displays 
data for 2004 and 2007. CVOCs were not detected in the last RI sample collected from 
MW16-55D (2004). 

Please see attached revised Figure 10-7. 

95. Figures 17-1and 17-2: The proposed test pit locations on this figure do not support the 
approach recommended by USEPA during the June 9, 2009 DOO meeting. Resulting data 
will not allow a statistically based analysis to support hot spot removal. 

Navy Response: Please see response to EPA General Comment No.1. 

Please see attached revised Figure 17-2. 

96. Figure 17-3: An additional set of piezometers is needed in the Harbor to the east of those 
shown for two transects of four. There is no flow net analysis to support not sampling from 
the gap in the Harbor to the east of the three piezometers in each transect that are depicted. 
Also, while concentrations of CVOC forTW16-AH-05 and TW16-AH-06 the concentrations of 
CVOC are higher in the 9 to 10 foot interval than in the 4 to 5 foot interval, inspection of the 
results for TW16-AH-07 and TW 16-AH-08 shows higher concentrations of total CVOC in the 
4 to 5 foot interval than the 9 to 10 foot interval. A groundwater sample is needed from 1 to 3 
inches below the Harbor floor. 

Given the lack of knowledge regarding where the groundwater actually discharges, 
groundwater piezometric data from those piezometers should be collected along with re
installation of one line of temporary piezometers at the previous locations in order to develop 
a groundwater flow net. This analysis is needed to determine the actual discharge point of 
CVOC in groundwater discharging into the Harbor. 

Navy Response: Please see response to EPA Specific Comments 39, 68, and EPA General 
Comment No.6. 

Please see attached revised Figure 17-3. 

97. Figure 17-4: This figure misrepresents the "periphery" of the CVOC plume. Data from the 
Phase III Remedial Investigation indicates that groundwater flow in a radial pattern toward the 
east as well, including the "Sea Freeze Building". As such, the area where USEPA 
recommended additional sampling on the western side of the building is actually within the 
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CVOC plume, not at the "periphery". A groundwater flow arrow should be included to reflect 
the documented groundwater flow toward the Sea Freeze building. Also, the offset sampling 
locations near the "Sea Freeze Building" is not concurred with. The five proposed sampling 
locations should be aligned across the western side of the building in a manner similar to that 
shown for the "NORAD Building and the small building to the west of that structure. 

Navy Response: The title of the referenced figure will be revised to read: "Soil Gas 
Investigation for Buildings in the Eastern Portion of the CVOC Plume". The requested 
groundwater flow arrow will be added to Figure 17-4. Please also see response to EPA 
Specific Comment 41. 

98. Figure 17-5: Please provide clear rational revisiting the area depicted since the Navy already 
has data for that area. 

Navy Response: Please see response to EPA Specific Comment No. 45. 

99. Figure 17-6: This figure should be annotated to show that the proposed locations are along 
the former loading docks, not the "Southern Boundary of Former Building 41." 

Navy Response: Agree. 

Please see attached revised Figure 17-6. 

100. Figure 17-7: While the intent of this effort is to evaluate potential CVOC sources east of the 
former Building 41, it is noted that there is a data gap regarding VOC in soil characterization 
northeast and southeast of SB16-A3-10, west and southwest of SB16-A3-06. The soil 
descriptions from borings as well as elevated CVOC in SB16-A3-05, SB16-A3-06, SB16-A3-
09, SB16-A3-10, SB16-A3-15, and SB16-A2-10 indicate that CVOC may have migrated along 
lower permeability sloping soils layers to this area from the North Central Area. Alternatively, 
the point of origin could be from a surface release along Davisville Road. 

eTO 418 

SB16-A3-06 had a laboratory CVOC concentration of 2,80311g/kg at 35-36 feet below ground 
surface. Elevated concentrations of CVOC were noted at similar depths at SB16-A2-10 
(1,200 I1g/kg at 34-35 feet), slightly lower depths at SB 16-A3-15 (3,300 to 3,500 I1g/kg at 39-
40 and 40-41 feet), and SB16-A3-18 (2,401 I1g/kg at 39-40 feet), and deeper elevations at 
SB16-A3-10 (6,600 I1g/kg at 49-50 feet), SB16-A3-05 (5,802119/kg at 48-49 feet), and SB16-
A3-09 (710 I1g/kg at 57-58 feet). 

At locations further to the west toward the former Building 41 , no significant concentrations of 
CVOC or Color-TeC® responses were noted for SB16-A3-03, SB16-A3-04, SB16-A3-08, 
SB16-A3-12, SB16-A3-13, SB16-A3-14, or SB16-A3-35. This suggests thatthe source area 
for the elevated CVOC in soils (and groundwater) originated further to the northeast of the 
former Building 41. Therefore, one of the proposed soil borings should be moved to between 
SB 16-A3-05 and SB 16-A3-1 0 on the south side of Davisville Road. 

Navy Response: Please see Navy response to EPA Specific Comment No. 53 and Navy 
responses to EPA comment 21 on the Draft Phase 11/ RI for Site 16. 

Navy will relocate one of the proposed soil borings to between SB16-A3-05 and SB16-A3-1 o. 

Please see attached revised Figure 17-7. 
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101. Figure 17-8: The groundwater flow directions shown on this figure do not reflect groundwater 
flow directions from the former PR-58 Nike Site. The Navy is referred to Figures 3-16 and 3-
17 of the Site 16 Phase III Remedial Investigation Report (as well as Site 03 Interim 
Monitoring Reports) which show groundwater elevation contours forthe deep overburden and 
shallow bedrock for the area depicted. Groundwater does not flow to the northeast from the 
PR-58 Nike Site as shown on this figure. Groundwater flow including that from the triangular 
road to the northeast of the PR-58 Nike Site flows to the southeast. As such, the two flow 
arrows depicting the northeast direction of groundwater flow are incorrect and should be 
removed. 

Also, groundwater contours do not show flow to the northeast from MW16-551/D. 
Figures 3-16 and 3-17 of the Site 16 Phase III Remedial Investigation Report show deep 
overburden and shallow bedrock flow is to the east-southeast. Accordingly, the arrow 
showing direct flow of groundwater to the northeast from MW16-55D/R should be removed. 

The use of "Monitoring Well (Designated as Priority 1 and 2 by USEPA)" should be removed. 
This designation is an artifact of an unexecuted agreement between the Navy and USEPA 
that was intended to collect data prior to the finalization of the Site 16 Phase III Remedial 
Investigation Report. It was not an agreement to ignore the redeveloping/re-sampling of 
those wells. Due to well construction, development, and sampling concerns all up gradient 
wells should to be redeveloped and re-sampled. 

Navy Response: Please see Navy response to EPA Specific Comment No. 93. 

Figure 17-8 correctly identifies the referenced Priority 1 and 2 wells which were discussed 
during the BCT DOO meeting of 09 June 2009. The meeting was held to discuss DOOs for 
the FS Support SAP. The reviewer's comment is at variance with Mr. Brian Olson's (EPA 
Region I) statements of 09 June 2009 indicating that the minimum EPA requirement was for 
the re-development (as necessary) and resampling of the 7priority 1 wells. Mr. Olson did not 
specify the automatic resampling of all upgradient wells. (Please see 09 June 2009 meeting 
notes distributed on 24 August 2009 included as Appendix A. 1 of the FS Support SAP). 

The Navy's approach to Problem Number 8 is clearly described in Section 11.9. The purpose 
of the SAP is to memorialize the "unexecuted agreement" discussed in the DOO meeting of 
June 9, 2009. 

No change to SAP is proposed. 

102. Appendix A4, SOP TT 002 - This SOP references an older version of SW 8466200. Since 
field XRF is an important component of this SAP, please confirm this TT 002 meets the QC 
criteria in the most recent version of SW 846 6200. 
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Navy Response: Agree. The reference in the SOP will be updated to USEPA (U.S. 
Environmental Agency), Method 6200: Field Portable X-Ray Fluorescence Spectrometry for 
the Determination of Elemental Concentrations in Soil and Sediment, Office of Solid Waste, 
Washington, D.C. February 2007. 

Please see revised attached SOP IT 002. 
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Navy Response to RIDEM Comments on 
The Draft Sampling and Analysis Plan to 
Support the Feasibility Study for Site 16 

Former Naval Construction Battalion Center Davisville 
North Kingstown, Rhode Island 

(RIDEM Correspondence Dated December 8, 2009) 

RIDEM General Comments 

RIDEM Comment No.1: Page 90, Section 14.1 .18, lOW Handling, Characterization, and Disposal -
This section states that IDW will be handled in accordance with Tetra Tech SOP SA-7.1. The IDW must 
also be handled in accordance with RIDEM Division of Site Remediation Policy Memo 95-01. 

Navy Response to Comment No.1: Agree. The final sentence of Section 14. 1. 18 will be changed to 
read as follows: "lOW will be managed in accordance with Tetra Tech SOP SA-7.1 (see Appendix A) and 
RIOEM Division of Site Remediation Policy Memo 95-01 (as applicable). lOW characterization will be 
performed after all IDW has been containerized at a secure location determined by the FOL with 
subsequent disposal based on characterization results. " 

RIDEM Comment No.2: Page 123, Section 17.6, Problem # 5, Investigation of Vapor Intrusion Potential 
at Periphery of CVOC Plume, Paragraph 1, Sentence 1 - This sentence states that 10 temporary wells 
will be placed along transects close to the Sea Freeze and NORAD buildings (Figure 17-4) to investigate 
the potential of vapor intrusion. For completeness it is recommended that an additional temporary well 
location be placed in between locations SB16-A2-32 and SB16-A2-15. 

Navy Response to Comment No.2: The intent of Problem #5 is to investigate potential vapor intrusion 
issues at the periphery of the CVOC plume where existing buildings are present. There are no existing 
(or planned) buildings at the RIDEM proposed location; therefore, it is unclear how the data collected from 
this proposed temporary well location would be utilized to assess potential vapor intrusion issues. 

RIDEM Comment No.3: General Comment - Sediments along the shoreline of Allen Harbor, particularly 
along the length of Allen Harbor Road need to be collected and analyzed to determine if any 
unacceptable risk exists at the site. While it is acknowledged that today there is minimal contact with the 
sediments by humans, that could change in the future depending upon how the marina develops. Two to 
three samples analyzed for the full suite of contaminants (VOC, SVOC, PCBs, Pesticides and metals) 
would be sufficient to address this concern. 

Navy Response to Comment No.3: The requested sampling and analyses has already been 
conducted. Sediment samples collected from 20 Allen Harbor locations depicted on Figure 2-3 of the 
Phase III RI report for Site 16 were analyzed for volatile organic chemicals (VOCs), semi-volatile organic 
chemicals (SVOCs), pesticides and polychlorinated biphenyls (PCBs), and metals. Note in particular, that 
locations AH-49, AH-28, and AH-51 are in close proximity to the eastern boundary of Allen Harbor and 
run parallel with Aliens Harbor Road. Sediment samples were also collected from seep/sediment 
locations 16-01, 16-02, and OPW16-01 along the northern boundary of Site 16 (the southern boundary of 
Allen Harbor.) Additional sediment samples were collected as part of the environmental forensics 
investigation conducted during the Phase III RI field investigation. The samples (depicted on Figure 2-5 
of the Phase III RI report) were analyzed for PAHs. Also, please note that the sediment investigations 
conducted to date has focused on the southwest corner of Allen Harbor and southern shoreline of Allen 
Harbor (which are clearly downgradient of Site 16 source areas) and not on the eastern shoreline along 
Aliens Harbor Road which is not immediately downgradient of Site 16 source areas. 
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RIDEM Comment No.4: Similar to above, both surface and sub-surface soil samples should be taken in 
the same area and analyzed for the full suite of contaminants. Two to three samples would be sufficient 
to address this concern. 

Navy Response to Comment No.4: Soil samples have already been collected along northern boundary 
of the Site 16 North Central Area during pre-Phase 11/ investigations (the southern shoreline of Allen 
Harbor) as depicted in Figure 2-2 of the Phase 11/ RI report (see locations MW16-03S, S816-26, and 
MW16-04S) and during the Phase 11/ investigation (see locations S816-091, S816-092, S816-093, S816-
094, and S816-095 depicted on Figure 2-5). These locations are downgradient of all known Site 16 
source areas. The soil samples collected from MW16-03S, S816-26, and MW16-04S were analyzed for 
VOCs, SVOCs, pesticides, PC8s, and metals. A few of these samples were also analyzed for 
dioxinslfurans. 8etween one and four soil samples (per boring) collected from the S816-091, S816-092, 
S816-093, S816-094, and S816-095 were screened for the presence of PAHs. Additionally, at least one 
soil sample per boring was also analyzed for VOCs, SVOCs, and metals. Also, as noted in the previous 
response, there are no Site 16 source areas in the immediate vicinity of the eastern shoreline of Allen 
Harbor and, therefore, no environmental reason to advance soil borings or test pits in this area. 
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ATTACHMENT A 

FIGURE A 

COMPOSITE TEST PIT/SOIL BORING FIGURE 
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ATTACHMENT B 

NAVY CORRESPONDENCE DATED: 

JANUARY 16, 2009 
FEBRUARY 26, 2009 



Ms. Christine Williams 

DEPARTMENT OF THE NAVY 
BASE REALIGNMENT AND CLOSURE 

PROGRAM MANAGEMENT OFFICE, NORTHEAST 
4911 SOUTH BROAD STREET 

PHILADELPHIA, PA 19112-1303 

U.S. Environmental Protection Agency, Region 1 
1 Congress Street Suite 1100 (HBT) 
Boston, MA 02114-2023 

Dear Ms. Williams: 

5090 
BPMONEIDB 
Ser 09-076 
January 16. 2009 

This letter is in response to your letters of November 03 and December 23,2008 that 
request re-performance of well development and groundwater sampling performed in accordance 
with the final QAPP at Site 16 (OU 9). This request was made pursuant to sections 7.9(a) and 
7.10 of the Federal Facilities Agreement. The Navy believes that these are inappropriate citations 
since (1) the document is not final, and (2) the work requested is within that contemplated by the 
FFA. The Navy notes that we are currently at the review stage as provided in section 7.6 (e)(2). 

The Navy's detailed response to the technical issues presented in the EPA letters are 
provided in enclosures (1) and (2). The information provided in the enclosures also reflects 
discussions between EPA and Navy during the November 25, 2008 teleconference regarding 
hydrogeological issues at Site 16. The following overview summarizes the Navy's concerns 
and presents our position regarding the potential contribution of up gradient source areas on 
groundwater quality in the Site 16 area. 

Navy Review of EPA Technical Comments 

While some of the technical comments presented in the referenced correspondence are 
valid, many are based on incomplete or inaccurate data analysis and/or an over emphasis of 
uncertainties regarding the existing remedial investigation (RI) data. The following three items 
exemplify the Navy's technical concerns regarding the assessment provided by the EPA 
reviewers: 

I. The EPA reviewers are including "noise" data in slug test evaluations presented in 
the December 23, 2008 correspondence. As detailed in enclosure (2), this approach is 
incorrect and has caused the reviewers to conclude that well seals installed in nearly an 
of the newly installed, upgradient monitoring we11s have been compromised and are 
allowing groundwater from shallower zones to migrate downward to the screened 
interval of the monitoring well. (Further complicating this issue is the point that the 
EPA reviewers are also mis-gauging the effects of wen installation procedures actua11y 
used at the site [i.e., driving casing and augering are two completely different techniques 
and are not interchangeable as implied by EPA comments]). Thus, the reviewers 



conclude that the integrity of the groundwater samples collected from the wells has been 
compromised. 

2. The EPA reviewers are selecting hydraulic conductivities values for purposes of 
demonstrating hydraulic connection based on single lithologic types within the 
screened zone without regard to all lithologies screened or the interpreted 
depositional features. This overly simplified approach has limited utility (at best) 
given the complex lithologies present at Site 16. However, the approach was used to 
propose the hydraulic conductivities anticipated to be present by the EPA at particular 
weBs (December 23,2008 correspondence). This caused the reviewers to conclude that 
the hydraulic conductivities presented in the draft Phase III RI report were inaccurate. 
(Please note that the hydraulic conductivity values estimated in the draft Phase III report 
for the newly installed wells are consistent with both the range of values reported in the 
literature for observed lithologies and the ranges obtained in similar lithologies across 
Site 16.) 

3. The EPA reviewers are using anomalous data to construct water elevation figures 
for the Site 16 area. In the draft Phase III RI report, the Navy determined that certain 
recorded groundwater elevations were not representative since they were obviously 
incorrect when compared to previous data sets. Despite this, the EPA reviewers still 
insisted on using the incorrect data to construct their own set of groundwater elevation 
contours. The resulting erroneous water elevation figures are then used to conclude that 
preferential groundwater flow patterns are present in certain areas and that these patterns 
impact groundwater and contaminant flow within the Site ) 6 area. 

The Navy is also troubled by the fact that the EPA's technical comments on the RI report do 
not complement one another to form a coherent conceptual understanding of Site 16. For 
instance, while the EPA reviewers question the representative nature of the groundwater samples 
collected from the newly installed upgradient wells, this alone does not suffice as evidence that 
the upgradient pathway is an important pathway to consider. Data upgradient and downgradient 
of these locations do not support the theory that elevated concentrations ofCVOCs are present to 
significantly alter the Site 16 conceptual model. Furthermore, real time CoIor-Tec® data 
collected during monitoring well installation suggests that there are no significant contaminant 
concentrations at the upgradient overburden or shallow bedrock locations. Additionally, the 
conclusion that all newly installed wells are flawed when the same installation technique has 
been used for over 200 wells at Site 16 with success is not supported. 

Conceptual Site Model for Site 16 

One of the fundamental disagreements on the conceptual site model for Site 16 is the 
source ofCVOC contamination to the deep overburden aquifer. The EPA has stated that it does 
not believe any significant contamination can reach the groundwater in the deep zone in the 
eastern portion of former Building 41 from a release at the former solvent still. In addition, EPA 
has stated it believes the most likely source of this contamination is from either the Nike PR-58 
site anellor the ''North Central Area". In fact. EPA devotes significant detail to provide evidence 
that contaminant transport from the upgradient PR-58 Nike Site is not only happening but is the 
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most important pathway to consider. The Navy is not persuaded by EPA's comments and does 
not agree that this is an important pathway to understand relative to the contaminant distribution 
at Site 16. Further elaboration on these points will be provided in the Navy response to EPA 
comments on the Draft Phase III RI report. 

While the Draft Phase III Rl report clearly outlines the Navy's conceptual model for Site 
16 (and adjacent areas), portions ofthis model concerning the upgradient and fonner Building 41 
area are relevant for re-presentation here. Although the Navy believes that low-level 
groundwater contamination (most likely less than 25 ppb total CVOC) is entering Site 16 in the 
general vicinity ofthe Thompson and Davisville Road intersection, this contamination has a 
negligible affect on the overall distribution of contamination at Site 16. Based on multiple lines 
of complementary data, the Navy has developed the following conceptual site model for the 
release of contaminants from the Building 41 area to the deep overburden: 

• Contamination released at the fonner solvent still (and other release points in the general 
Building 41 area) migrated downward, reaching the deep overburden zone just west of 
the eastern extent of the fonner Building 41. Evidence for this transport process is 
observed in many different forms and in the environmental media. Data presented on 
potentiometric maps and vertical flow nets, the vertical gradient analyses, and the data 
garnered from multiple constant rate tests demonstrate the hydraulic connections 
throughout the fonner Building 41 area. The results of the hydrogeological analyses are 
supported by the observed distribution ofCVOC contamination in soil, groundwater, 
vadose zone soils, and soil gas. 

• While it is certainly true that the current distribution of soil and groundwater 
contamination do not demonstrate a hot spot of contamination around the fonner solvent 
still with unifonn decreasing concentrations downgradient, this should also not be 
expected given the amount oftime that has passed since the release and the migration 
properties of the contaminant plume(s). In general, residually, the highest soil and 
groundwater contamination is observed upgradient of the eastern edge of fonner Building 
41 and downgradient of the fonner solvent still, while the overall distribution of soils and 
groundwater data clearly show an origination in the solvent still area. 

Multiple lines of complementary data demonstrate that physical processes do occur 
within the fonner Building 4 t area that can adequately explain the contamination observed in the 
deep overburden (and shallow bedrock) in the eastern edge offonner Building 41 (Le., driving 
forces are evident based on vertical flow analysis and flow directions based on vertical flow 
nets). Furthennore, the weight of evidence suggests that this pathway is more plausible than 
long distance travel from an off-site source with localized discharge between shallow bedrock 
and deep overburden groundwater zones. Because the EPA has not accepted the Navy's mUltiple 
lines of complementary data as plausible, we believe there has been an over-emphasis on the 
importance of upgradient data and undue scrutiny on the well installation procedures as a means 
to discount the Navy's position. While the Navy agrees that it is important to obtain 
representative and useable data to fully understand the site conceptual model, it is our belief that 
further work at the upgradient locations will not yield pertinent infonnation that would impact 
the conceptual site model for Site 16. 
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Conclusion 

Based on information discussed above and in enclosures (1) and (2), the Navy does not 
believe the re-performance of work is necessary to complete the Remedial Investigation for Site 
16. We suggest that discussions continue to determine if additional sampling is necessary for 
completion of the Feasibility Study and/or Remedial Design for the Site. 

In your December 23, 2008 letter, EPA stated its belief that costs have been a deterrent 
for the Navy in reaching a resolution to these issues. Please note that cost is not part of the 
Navy's rationale for deciding not to implement the EPA's recommendations. Rather, the EPA 
reviewers have not provided a persuasive, consistent technical rationale to support the need for 
the additional work. While cost is always a consideration, and the cost to re-perform the 
requested work is significant, when valid requests are appropriately supported by sound technical 
analyses, the work is generally performed, even if the Navy does not fully agree with the 
regulator'S hypotheses regarding site contamination. It should be also noted that the Navy 
routinely performs work above and beyond the stated goals and intents ofQAPPs. The Navy's 
decision to screen soil every 5-feet with Color-Tec® and perform multiple constant rate tests, 
etc. during the Phase III RI Investigation at Site 16 or to voluntarily increase monitoring 
frequency and analytical sampling during the L TMP at Site 07 in order to increase the 
conceptual/practical understanding of site conditions exemplify this fact. Both of these actions 
added significant costs to the referenced investigations. Please note that should the Navy 
eventually elect to scope the requested work as part of the FS and/or Remedial Design, such 
work win be scoped through the UFP-SAP process so that the objectives of data collection and 
the intended use of the data are clearly established and understood by all parties prior to data 
collection. 

If you have any questions, please do not hesitate to contact the Remedial Project 
Manager, Mr. Curt Frye, at 215-897-4914. 

Enclosures: 

Davi Barney 
BRAe Environmental Coordinator 
By direction of BRAe PMO 

1. Navy Response to EPA Letter - Technical Memorandum dated November 3, 2008 
2. Navy Response to EPA Letter - Technical Memorandum dated December 23,2008 
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Copy to: 
Curt Frye, NA VF AC Midlant 
Richard Gottlieb, RlDEM 
Kathleen Campbell, CDW (2 copies) 
Steven King, Quonset Development Corporation 
Jon Reiner, Town of North Kingstown 
Ellen Iorio, U.S. Anny Corps of Engineers 
Joe Logan, TtNUS Pittsburgh 
Lee Ann Sinagoga, TtNUS Pittsburgh 
Scott Anderson, TtNUS Pittsburgh 
Steve Vetere, TtNUS Boston 
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Enclosure (1) 

Navy Response to EPA Letter - Technical Memorandum Monitoring Well Development, 
Stabilization, and Sampling OU9 Phase III Remedial Investigation (RI) - New 
Monitoring Wells, Former Davisville - Naval Construction Battalion Center, 

North Kingstown, RI dated November 3, 2008 

The Navy does not concur with the EPA conclusions concerning the 
representativeness or usability of the data collected from the newly installed wells in the 
upgradient area during the Phase III RI. The Navy does acknowledge that few 
groundwater quality parameters reported for some of the upgradient wells sampled during 
the Phase III remedial investigation (RI) event (particularly pH and turbidity) are outside 
ranges typically reported for ambient groundwater conditions. Explanations for these 
variations are provided in this document. However, it should be noted that the Phase III 
well development and sampling were conducted per the Phase III Quality Assurance 
Project Plan (QAPP) prepared for Site 16. The EPA previously reviewed the QAPP but 
did not submit any comments with regard to the detailed well development and sampling 
protocols contained therein. 

The Navy has carefully considered the EPA's requests and explanations, keeping 
in mind the stated intentions of the QAPP and whether the requested work will result in 
changes to the conclusions of the RI and/or affect the Feasibility Study (FS) for Site 16. 
Despite the fact that EPA can cite documentation that is inconsistent with the approved 
methodologies and techniques performed during the Phase III RI, this does not provide 
grounds to invalidate the methodologies and procedures employed or even to dismiss the 
resultant data. A point-by-point response to the issues raised within the Technical 
Memorandum has not been provided, however key aspects where significant issues with 
EPA interpretations and/or conclusions occur are provided in the following items: 

• Introduction (Page I) 

The Navy acknowledges that EPA has on several occasions during the Triad 
teleconferences expressed the opinion that insufficient volumes of water were 
removed during well development. However, EPA has not previously expressed a 
concern regarding the time interval between well development and sample collection. 
The focus of previous EPA wen-development comments has consistently been on the 
volumes of water removed regardless of the passage of time since well installation. 
In fact, EPA stated during the Triad Teleconference held December II, 2007 that four 
to five years may not be enough time to remove lost drilling water from an installed 
well (the EPA was specifically expressing concerns regarding MWI6-14R). While 
the Navy appreciates the technical review provided in the November 3,2008 
correspondence, a more appropriate time to discuss well development and sampling 
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methodologies would have been during the review and comment cycles conducted in 
support of the Phase III RI QAPP. 

• Background (Pages 1 to 3) 

There are two major inconsistencies and/or errors within the background section 
provided by EPA. The first concerns whether ambient groundwater conditions can 
be determined based on stabilization parameters. In the first paragraph of the 
background text, the EPA states that stabilization criteria alone cannot be used to 
conclude that ambient conditions have been achieved. In support of this assumption, 
the fourth paragraph summarizes four conditions that when met, well development is 
considered complete in the opinion of EPA. The Navy agrees that more than 
stabilized parameters of groundwater quality should be considered, but does not agree 
with the volume requirements suggested by EPA. While the Navy acknowledges that 
the volume requirements originate from a guidance document that outlines standard 
procedures, EPA is misinterpreting the intent of the guidance document. The aspects 
summarized by EPA are meant to provide guidance for development of a site-specific 
technique, not act as the plan. The Navy believes that evaluation of the stabilized 
groundwater parameters does allow one to conclude whether ambient conditions have 
been reached (with proper considerations to water loss - such as neutral pH, generally 
high DO). The second error within the background section is the referencing of the 
use of augers for well installation. While it is agreed that augers can cause smearing, 
augers were not used during well installation at Site 16. Consequently, any 
discussions/comments regarding the impact of well auguring on data quality are 
irrelevant. 

• Upgradient Wells (Pages 3 and 4) 

Table 1 presented by EPA has multiple errors and/or exclusions. A summary of the 
corrections are as follows: 

CTO 418 

o Water Loss Column 
• MW 16-13R - 50 gallons lost in screened zone, 350 gallons lost 

from 44 to 66 ft bgs, above the screened zone 
• MW16-82D - 350 gallons lost from 64 to 74, above the screened 

zone, -100 gallons lost in screen zone 
• MW16-84D - 50 gallons lost in screened zone, 350 gallons lost 

below screen zone (include in 84R total rather than 84D). 
• MW16-84R -1550 gallons lost in screened zone (includes 350 

from the water lost during drilling of 84D) 
• MW 16-86R - 500 gallons of water lost in screened zone 

2 Phase III RI 
NCBC Davisville Site 16 



o Water Removed Column 
• MW l6-83R - per the well development forms, 100 gallons 

removed 
• MW l6-86R - per the well development form, 500 gallons 

removed. The calculated value is an error and appropriate changes 
will be made to the field form. 

o Deficit-UFGS Column 
• This column is not agreed to be a standard to measure 

completeness of well development and is not based on the 
approved Phase III QAPP. Column will not be considered. 

o Comments Column 
• The DO presented by EPA is a semi-quantitative value obtained 

from the groundwater quality probe during low-flow groundwater 
sampling. As stated in the approved Phase III QAPP, page 2-11 
"Dissolved oxygen (DO) and oxidation-reduction potential (ORP) 
will also be measured in each well but will not be used to 
demonstrate stabilization because they are less reliable indicators 
of stability ... " Per concerns about DO and the EPA 
recommendation to use this data as an indicator of well 
stabilization, the Navy also collected DO data using Chemetrics® 
color-metric test kits and presented the results in the notes section 
of the groundwater sampling forms. EPA did not include any of 
these results in Table 1, nor did the Agency provide a discussion as 
to why the semi-quantitative probe data should be used rather than 
the color-metric data. DO at all Site 16 groundwater wells MWI6-
82 to MW 16-86 were less than 1 mg/l; the EPA has previously 
indicated that this value would be reflective of ambient conditions 
for groundwater at Site 16 (December 11,2007 Triad 
Teleconference ). 

The Navy agrees with the EPA conclusion that, based on data presented in Table 1, a 
minimal sampling break occurred between well development and sampling. In all 
cases, however, the sampling break recorded is consistent with the minimum break 
specified in the approved Phase III QAPP. Additionally, the EPA notes that, in many 
wells, extremely high turbidity was noted at the time of sample collection. The EPA 
states that the observed turbidity mayor may not impact volatile organic sample 
analysis results. The Navy agrees that, theoretically, high turbidity may indicate that 
water flow through the screen of a well is impeded (i.e., reduced permeabilties and 
lower hydraulic connection between aquifer and well). However, it should not be 
automatically assumed that the fines observed during development/sampling occur 
throughout the entire well screen or that the observation of high turbidity indicates a 
fatal flaw in well construction. Alternatively it is plausible that the fines originate 
over a small portion of the screened zone, are a function of the lithological unit (or a 
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portion thereof) in which the well screen was installed (i.e., not a function of well 
construction), and may have a negligible effect on sample results (e.g., such as can 
occur when "flowing sands/silts" are present). 

As noted above in the Table 1 edits for the RI information provided for MW 16-86R, 
there is an error in the well development field form for this well. There should be an 
additional entry at 8:35 that the flow rate was reduced to 0 (pump turned off). There 
was no continuous pumping between 8:30 and 16:30. Water was removed 
periodically throughout this time frame, either through pumping or with a stainless
steel bailer. The total amount of water removed is accurately presented in the notes 
portion of the field form (i.e., 500 gallons were removed). These corrections negate 
the necessity to respond to EPA comments that additional problems may have 
occurred due to excessive pumping. However, the Navy is perplexed by this EPA 
comment because the EPA also notes that pH and DO readings were elevated for this 
well and, based on the December 11 Triad Conference call, the approach 
recommended to remedy these elevated readings would be continued well 
development until ambient groundwater conditions were reached, regardless of 
volumes pumped. 

• Hydraulic Conductivity (Pages 4 to 6) 

The EPA comments suggest that the calculated hydraulic conductivities at MWI6-
82D and MW16-82R may be wrong, and suggest the actual values may be 
significantly higher than those estimated and presented in the RI. The EPA's analysis 
is based on observations/interpretations of lithologies and/or number of fractures 
versus actual data recorded during the numerous slug tests conducted during the RI 
for Site 16. However, the EPA did not comment on any problems/inadequacies in 
data collection or the subsequent data interpretation that would lead one to believe 
that the slug testing/data interpretation was performed incorrectly. In fact, EPA (Mr. 
Bill Brandon) agreed during the November 25,2008 Triad teleconference call that the 
hydraulic conductivities based on slug test data collected for Site 16 do conform to 
ranges presented in peer reviewed literature for the lithologies observed at the site and 
within the screened lithologies. While the Navy also agrees that the calculated values 
represent the low end of the ranges presented, they do in fact lie within observed 
ranges and should be accepted until such time as the relevant slug test data 
collection/interpretation protocols are determined to be in error. 

• Groundwater Flushing Time (Pages 6 and 7 and Table 2) 

From a procedural prospective, the Navy agrees with the methods and calculations 
provided by EPA in its November 3rd correspondence. The Navy also generally 
agrees with the stated limitations of the method provided as well. However, the Navy 
does not agree that these limitations result in the requirement to remove three times 
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water loss or that such a requirement has been long established. Also, since there are 
errors in Table 1 (or at least a difference of opinion as to what volume of lost water 
should be used in the days-to-flush calculations), the EPA resultant days-to-flush 
numbers will differ from Navy calculated days-to-flush numbers. Specifically, the 
EPA has included water loss in areas outside of the screened zone as part of the water 
loss to consider when calculating days-to-flush. This is particularly important in the 
calculation of days-to-flush numbers for MW16-82D. While the Navy agrees that 
some portion of the approximately 350 gallons lost between 64 and 74 feet bgs will 
impact the screened zone (79 to 94 ft bgs), the volume is most likely much less than 
350 gallons. 

Also, as noted by the Navy during the November 25, 2008 conference call, the EPA 
days-to-flush calculations presented in Table 2 are based on hydraulic conductivity 
values (presented in the RI) that the Agency has suggested are inaccurate in preceding 
comments. If the EPA believes that the RI hydraulic conductivity values are incorrect, 
it would be more appropriate and logical for the Agency to use EPA estimated values 
in the calculations. However, it should be noted that when MW16-82D is adjusted 
for actual water loss within the screened zone, it is apparent from Table 2 that all 
locations except MW16-83D have had enough time to flush out over 3 full water loss 
volumes. 

• Down Gradient Wells (Pages 7 and 8) 

The Navy acknowledges the comments provided on the Phase III monitoring wells 87 
through 90. However, since none of the topics presented on pages 7 and 8 pertain to 
the EPA request for the re-sampling and re-development of the select Site 16 wells 
and most topics are re-iterated in the November 17, 2008 EPA Comments on the 
Phase III RI, no responses to EPA comments is provided at this time. The issues will 
be addressed in the responses prepared for the referenced November 1 i h comments. 

• Direct Push Technology (DPT) Wells Converted to "Permament" Wells 
(Pages 8 and 9) 

EPA has requested re-sampling of MW16-73D (and presumably ofMWI6-75D) 
because of the Agency's concerns regarding the Phase III development and sampling 
of these wells. The background and rationale for the focused development that 
occurred at the DPT wells is provided in the Phase III RI, Section 2.12.2.4, page 2-34. 
While the section accurately describes the procedures employed, additional specific 
details may allay concerns regarding the data quality of samples collected from these 
wells. While surging across the well screen was performed, the surging was 
conducted using a ~-inch diameter sampling tube and essentially consisted of a 
"surged" rate relatively similar to the rate used while sampling. As observed in the 
well development logs for the DPT wells (Appendix B.7.3 of the Phase III RI), the 
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surge rate during development varied between approximately 140 ml/minute to 600 
ml/minute; most wells were surged using rates approaching 600 ml/minute. During 
sampling, the rates were reduced somewhat to between 100 ml/minute to 200 
ml/minute. In summary, there was no surging with a large diameter device across the 
well screen and the rates used to surge were within or very close to those specified in 
low-flow sampling protocols (up to 500 ml/minute). 

The Navy agrees with the EPA position that surging can cause issues if the 
appropriate sampling break is does not occur. As noted by the EPA this would be 
more of a problem when low level contamination is an issue than when high level 
contamination is an issue. But, as described above, the surging performed during the 
Phase III field event used pumping rates generally consistent with low-flow protocols 
and therefore, the surging process should not produce problematic and unusable 
results, even at low concentrations. 

Finally, with regard to the EPA suggestion that MW16-73D "appears" to be 10 to 20 
feet above the top of rock, this conclusion is based on multiple EPA assumptions and 
is derived from EPA data interpretation from seismic studies. The Navy agrees that 
the well cannot be confirmed to be screened at the bedrock interface given the 
installation technique employed but does believe it to be screened within the deep 
overburden zone and that samples collected from the well are representative of 
CVOC concentrations in the deep overburden zone. It would be entirely likely that 
well installation with drive-and-wash may reach deeper depths but that depth is not 
known. 

• Ground Water Flow Patterns (Pages 9 and 10) 

The Navy acknowledges the alternative interpretations of the groundwater flow 
patterns presented by EPA in Figures 1 to 3 of the Technical Memorandum. 
However, the Navy cannot concur that the groundwater flow interpretations presented 
by EPA because they are based, in part, on anomalous data readings. Specifically, the 
EPA's figures were constructed using a few data points that are clearly not 
representative of typical groundwater elevations for Site 16 (specifically, inclusion of 
anomalous data for MW16-09D and EA-IIIR). Why the data are not representative 
is unknown; however, the outliers are most likely attributable to errors in recording 
the depths to water during the synoptic groundwater event. In any case, the data in 
question are clearly outliers when one examines the many years of water level 
measurements available for Site 16. The inclusion of non-representative data 
significantly alters the interpretations of groundwater flow and leads to a 
misinterpretation of the groundwater flow patterns occurring at Site 16. The 
following narrative and table provides further information regarding the anomalous 
data points. 
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When preparing the Phase III RI deep overburden groundwater potentiometric map 
based on the November 12 and 13,2007 data set, the Navy concluded that the 
groundwater elevation datum for MW16-09D was an outlier. Additionally, when 
preparing the shallow bedrock potentiometric map for the same date, it was 
determined that the datum of EA-IIIR was also anomalous. As such, these data were 
not used in the construction of the potentiometric surface maps for the deep and 
shallow bedrock zones. The following table summarizes the data utilized and the 
analysis performed to determine that the data points were outliers and should not be 
used to construct groundwater potentiometric figures: 

Table 1. Groundwater Elevations and Comparisons of Data for Suspect wells 
Versus Surrounding Wells. 

4n12004 Supp. 
Well 

03/29/01 05/02101 11/20/02 03/24103 
(shallow Phase II 11/9/04- 5115107- 7114107-

Number wells Sampling 11115104 5/16107 7/15107 
419/04) (9-11/2004) 

MW16-090 15.99 16.60 14.78 16.13 15.78 15.42 15.01 16.92 15.40 

MW16-100 16.59 17.33 14.63 16.09 15.67 15.48 15.06 16.92 15.57 

MW16-130 16.51 17.01 14.45 15.42 15.43 15.18 14.67 16.60 15.01 

MW16-300 15.75 15.46 14.97 14.67 16.64 15.08 
PGU-Z3-
100 17.60 14.91 16.27 15.96 15.20 17.06 15.68 

EA-l11O 15.35 19.47 18.43 20.61 19.26 

EA-ll1R 15.24 19.27 18.24 20.53 19.16 

Comparison of MW16-o9D to surroundi"-g wells 

090 to 100 -0.60 -0.73 0.15 0.04 0.11 -0.06 -0.05 0.00 -0.17 

090 to 130 -0.52 -0.41 0.33 0.71 0.35 0.24 0.34 0.32 0.39 

090 to 300 0.38 0.32 0.45 0.34 0.28 0.32 

090 to PGU -1.00 -0.13 -0.14 -0.18 -0.19 -0.14 -0.28 

Comparison of EA-lllR to EA-lllD 
111 R to 
1110 -0.11 -0.20 -0.19 -0.08 -0.10 

As summarized above, the groundwater elevation data collected during the November 
2007 synoptic event for the suspect wells are clearly anomalous since the degree of 
variation noted in suspect wells is clearly more pronounced than that reported for the 
surrounding wells. While there are variations and sometimes reversals in gradient 
directions between the wells being compared, the values produced with the November 
2007 data are clearly distinct and not representative of typical groundwater flow 
conditions. 

Additionally, while the Navy agrees conceptually with the methodologies and 
techniques used by EPA to produce Figure 2, the Navy does not agree that including 
non-representative groundwater elevation data in an average calculation is a valid 
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11/13/07 

9.74 

13.26 

12.55 

12.62 

13.42 

16.92 

15.32 

-3.52 

-2.81 

-2.88 

-3.68 

-1.60 



approach to evaluate whether the groundwater elevation is anomalous. Specifically, 
the inclusion of the non-representative November 2007 groundwater elevation datum 
of 9.74 feet msl for MW16-09D produces an average value that is biased low. When 
this anomalous groundwater elevation is removed, the average groundwater elevation 
is 15.33 ft msl, compared to the EPA calculated average value of 14.21 ft msl 
(determined including the anomalous data point). The inclusion of the anomalous 
datum results in a completely different representation of "average" flow patterns in 
this area of Site 16. Most notably, the water level at MW 16-09D is higher than PGU
Z3-lOD and MWI6-30D; this would not support interpretation of the large concave 
inflection depicted on EPA Figure 2. In summary, there are 10 rounds of 
groundwater elevation data available for MWI6-09. The EPA's Figure 2 is based on 
an average value that is biased low due to the November 2007 outlier. It should be 
noted that, while the large inflection point presented in Figure 2 is not supported by 
the majority of the available data, the Navy does agree that groundwater flow does 
enter Site 16 from the upgradient area generally through this area. 

Additionally, since EPA used non-representative data at EA-IIIR to re-interpret the 
shallow bedrock potentiometric map for November 2007, the Navy does not concur 
with or accept the figure as presented. The Navy also notes that the assumption of 
linear interpolation between MW16-86R and EA-II1R is extreme and most likely not 
accurate. The potentiometric surface map for the shallow bedrock should be 
constructed with more consideration of data for MWI6-83R, MWI6-82R, MWI6-
55R and EA-ll OR as well as overall the groundwater flow patterns in the deep 
overburden. 

• Recommendations (Page 10) 

The Navy does not agree with the rationale provided by EPA to justify the request, 
therefore no EPA recommendations will be enacted. 

Navy Position on Upgradient Wells Requested for Resampling and Redevelopment 

As stated previously, the Navy agrees that Phase III RI data reported for some of 
the newly installed wells in the upgradient area (particularly pH and turbidity data) are 
outside typical ranges anticipated for ambient groundwater. However, the Navy does not 
agree with the EPA conclusion that DO values are not representative of ambient 
groundwater conditions. The EPA conclusion is based on the Agency's evaluation of DO 
readings from groundwater flow-through cell meter, not DO data recorded using 
Chemetrics® methodology. The latter methodology demonstrated the DO to be less than 
1 mg/l at all sampling locations tested (a reasonable indication that ambient conditions 
were achieved). While multi-function flow-through cell meters are typically used during 
a field sampling events, data from the DO probe component of the meter are often found 
to be unreliable. Consequently, the Phase III QAPP specifically stated that data from 
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such probes would not be used to determine groundwater stabilization/attainment of 
ambient conditions. With regard to the turbidity data, the elevated Phase III turbidity 
readings do suggest that further well development and re-sampling could be beneficial. 
However, neither the EPA nor the Navy has concluded that high turbidity would 
automatically produce invalid or unusable VOC results, the primary target compounds of 
the Site 16 investigation. Such readings may simple reflect the characteristics of the 
subsurface unit screened. Additional redevelopment mayor may not result in samples 
that are less turbid. The elevated pH readings are the most complex to interpret and 
resolve as discussed in the following paragraphs. 

While the Navy agrees that elevated pH is not consistent with ambient 
groundwater conditions, it is likely that the elevated pH readings are a function of 
conditions in the immediate vicinity of the screened zone and not a consequence of 
drilling water loss or improper well construction. The analyses of the groundwater 
quality in the upgradient wells shows DO levels less than 1 mg/l and generally a low or 
negative ORP, both characteristic of reducing conditions. In contrast, drilling water, 
which was pumped from a fire hydrant at high rates into a temporary storage tank, would 
clearly not have a DO reading less than I mg/l and negative ORP. The low DO readings 
and negative ORP values indicate that lost drilling waters are not displacing ambient 
groundwater in the immediate vicinity of the well screen. 

It should be noted that the observation of elevated pH readings in newly installed 
deep overburden and shallow bedrock wells is not new to the environmental 
investigations at NCBC Davisville. One explanation is that the elevated pH readings are 
due to water passing around the bentonite cement grout (which is assumed to finger-out 
from the drilled hole in porous and fractured areas) during aggressive well development. 
For example, pH readings reported for both MW16-83 wells (R and D), were less than 
6.5 prior to well development, and then generally steadily increased during well 
development. Elevated pH readings were also reported for existing wells that previously 
demonstrated typical ambient pH conditions after a redevelopment (as is noted in data 
reported for MW -Z4-02D during the Phase III RI). These observations strongly suggest 
that aggressive well development causes the elevated pH readings. For most wells 
demonstrating elevated pH readings post initial well development, subsequent 
groundwater sampling several months later showed pH readings declining/returning to 
ambient conditions. This observation was noted even for the deep overburden and 
shallow rock wells at MW16-82 (one of EPA's high priority wells) when sampling was 
not conducted until several months after well development; pH readings were also 
observed to decrease from high values obtained during well development (8.12 for 82D 
and 8.77 for 82R) compared to lower values recorded during groundwater sampling (7.74 
for 82D and 8.33 for 82R). Although pH readings recorded during sampling at both 
wells at MW16-82 were still elevated with respect to expected ambient conditions, the 
readings were only slightly elevated and it is highly unlikely that the slightly elevated pH 
values would have compromised the integrity of the CVOC results. 
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It is interesting to note that the elevated pH values occur at both wells at locations 
MW16-84 and MW16-86 only during groundwater sampling; pH readings remained 
generally characteristic of ambient groundwater during well development (although the 
pH readings did increase during well development at MW16-84R and MW16-86D). 
Since significant water loss occurred at both of these locations at zones essentially 
between and/or overlapping the two screened zones, it is plausible again that the action of 
well development caused the elevated pH values. 

Upon initial inspection of the data, one might conclude that the elevated pH 
readings referenced above may indicate that the bentonite seals are compromised at the 
newly installed upgradient wells, causing the elevated pH readings (in addition to or 
instead ofthe proposed cement bentonite grout as the source). However, inspection of 
the well completion forms shows that a 3-foot bentonite seal (approximately) was 
installed during well construction. Also, only pH readings for the newly installed 
upgradient wells seem to be persistently elevated. Closer examination of the techniques 
used to install the upgradient wells suggests an alternate explanation for the elevated pH 
readings. Specifically, at the request of the EPA, the upgradient wells were installed in a 
manner that minimized the gap between the bottom of the deep overburden well screen 
and the top of the shallow rock well screen. Thus, at all upgradient well pairs, the 
bentonite seal from the shallow bedrock well was installed within the same depth as the 
screened zone of the deep overburden well. When the deep wells were developed, the 
submersible pump was place approximately 1 foot from the bottom of the well. 
Consequently, the samples collected from the deep overburden well were of groundwater 
at the same general depth interval where the bentonite seal from the adjacent shallow 
bedrock well was installed. 
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Enclosure (2) 

Navy Response to EPA Letter - Technical Memorandum NCBC Site 16 
Aquifer Flushing and Ground Water Sampling Issues - New Wells 

dated December 23, 2008 

A significant Navy concern is the continually changing interpretation of data and 
subsequently, the work requested to resolve the perceived insufficiencies identified by 
EPA. We are concerned that even if the work were performed as outlined by EPA in 
correspondence dated December 23, 200S; the results would not be considered definitive 
in terms of producing representative groundwater data for Site 16. Additionally, EPA has 
not reconciled comments presented in EPA correspondence dated November 3, 200S 
versus EPA comments presented in correspondence data December 23, 200S. 

A second significant Navy concern is that portions of the rationale(s) provided by 
EPA reviewers in the technical memorandum to support the most recent EPA request rely 
on incorrect data analyses and assumptions. The following three primary technical 
concerns are identified: 

1. The EPA reviewers are selecting values of hydraulic conductivities for 
evaluation of hydraulic connection based on single lithologic types within 
the screened zone without regard to all lithologies screened or interpreted 
depositional features. This is most evident at MW16-S2 where the deep 
overburden well is interpreted to be screened within a glacial till. While gravels 
and sands are certainly present and do occur over several feet of the screened 
zone, they are just one component of till. As a consequence of this approach, an 
inaccurate comparison of site-specific data to accepted peer-reviewed literature 
data occurs, reSUlting in erroneous conclusions. 

It should be noted that this data "pitfall" is cautioned in the same open file report 
from USGS that the EPA reviewer relies upon to propose appropriate values of 
hydraulic conductivity for comparisons. Specifically, page 7, first sentence of 
the third paragraph states "Ranges of hydraulic conductivity for individual 
lithologies frequently are not useful constraints because many aquifers are a 
heterogeneous mixture of many lithologies." The first sentence of the fifth 
paragraph on the same page states "The sorting of unconsolidated sediments 
largely controls the expected range of hydraulic conductivity." In other words, 
one should not use single lithologic types to determine if the calculated hydraulic 
conductivity is in error with anticipated values when more than one lithology 
type are screened within a well. Under the sub-topic "Error Checking", on page 
12, first paragraph, it is stated "The thresholds for subjectively defined errors, 
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such as the range of hydraulic conductivity associated with an aquifer material, 
are intended to be modified by the user." Compared to hydraulic conductivity 
results as presented in Table 3-8 of the Phase III Remedial Investigation Report, 
the calculated values of hydraulic conductivity for the newly installed upgradient 
weJIs are consistent with wells across Site 16 within the same hydrostratigraphic 
zones and screened lithologies (also consult Table 3-1 for summary of screened 
materials ). 

2. The EPA reviewers are mis-gauging the impact of the drilling method used 
to install wells at Site 16 as problematic. While all drilling methods will 
disturb/alter the hydraulic characteristics of the aquifer adjacent to the borehole, 
the drive and wash method used at the site actually creates the least amount of 
disturbances compared to other drilling methods ("A Statistical Evaluation of 
Formation Disturbance Produced by Well-Casing Installation Methods", Morin 
et. aI, 1988). Please note that no augers were used during well installation at Site 
16. The methodology used to advance (drive) the well casing actually 
minimizes the transport of finer grained soils from higher elevations. 
Furthermore, advancing casing is a completely different technique from 
advancing augers and therefore, suggestion by the EPA reviewer that these are 
interchangeable (by use of placing "(or auger)" at the bottom of page 3) is not 
concurred with. 

3. The EPA reviewers are including "noise" data in slug test analyses. The 
reviewer's assumption appears to be that all data recorded in the pressure 
column (data recorded from pressure transducer in datalogger) can be used 
to represent actual feet of water in the well. According to "The Design, 
Performance, and Analysis of Slug Tests", J.J .Butler, page 36, speaking of the 
disadvantages of ~sing a solid slug to displace water during a slug test: "First, 
there may be a considerable amount of early-time "noise" in the response data .... 
The large fluctuations in the initial readings from the transducer are a result of at 
least two phenomena: (1) the movement of the slug causes short-term dynamic 
pressure disturbances that may be quite large in magnitude; and (2) the 
transducer and its cable may be entangled with/hit by the slug during the 
initiation phase." Both examples provided by EPA (Figures 1 and 2) show the 
initial displacement greater than the known volume of the slug rod, a key 
indicator that this data is "noise" from the dynamic pressure wave. In fact, this 
noise is typical across many, if not most, of the slug tests performed across the 
Davisville Site (i.e., the slug test responses exhibit more than volume displaced 
and occur over similar time frame). 

Further evidence that this data is noise is provided in an analysis of the slug tests 
performed at MW16-84D. Two tests were performed, each consisting of a 
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falling and subsequent rising head tests. The first test was performed October 
23, 2007 while the second test was performed on January 24, 2008. The second 
test was performed to verify the results of the first test since this well lies in an 
important pathway connecting the upgradient areas to the former Building 41 
area. Comparison of the overall response curve for both tests for both falling 
and rising tests demonstrate nearly identical responses in overall shape and 
length of test. As such, the range of calculated hydraulic conductivities is quite 
good (3.91 and 2.79 ftlday for falling head tests, 4.74 and 4.12 ft/day for rising 
head tests) with respect to one another. The "noise" in each test is different, 
with a clearly observable difference between the first and second test. 
Specifically, the duration and "shape" of the noise response is not reproducible 
even though the same exact technique of displacing 3-feet of water in either 
rising or falling head tests was performed in each of the two tests. If the well 
seal were non-existent as claimed by the EPA reviewer, the response should be 
nearly identical for all four tests preformed. The reproducible data from both 
tests for the overall response and irreproducible noise data is definitive evidence 
that the tests were well performed, results reliable and "noise" does not affect 
determination of the hydraulic conductivity. 
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Ms. Christine Williams 

DEPARTMENT OF THE NAVY 
BASE REALIGNMENT AND CLOSURE 

PROGRAM MANAGEMENT OFFICE, NORTHEAST 
4911 SOUTH BROAD STREET 

PHILADELPHIA, PA 19112-1303 

U.S. Environmental Protection Agency, Region I 
I Congress Street Suite I ] 00 (HBT) 
Boston, MA 02114-2023 

Dear Ms. Williams: 

5090 
BPMONEIDB 
Ser09-098 
February 26, 2009 

This letter is in reference to the EPA Region I correspondence dated February 6, 
2009 regarding hydrogeological investigations at Installation Restoration Program (IRP) 
Site] 6 at the Fonner Naval Construction Battalion Center (NCBC), North Kingstown, 
Rhode Island. As you know, Navy and EPA have agreed to defer further discussions on 
this issue and resolution thereof to the Feasibility Study (FS) phase ofthis project. 

However, this in no way diminishes Navy's steadfast disagreement with EPA 
relative to the comments and arguments EPA has provided for the upgradient wells at 
Site 16 because Navy finds some of the arguments, and subsequent conclusions, are not 
based on fact. For example, despite specific Navy clarification otherwise, the EPA 
assumes that a slug rod capable of displacing greater than three feet of water was used 
during the Phase III field investigations. For the record, the maximum possible water 
displacement during slug testing was approximately three feet; analyses/conclusions 
based on other assumptions (e.g. displacements of 4 to 5 feet or 10 feet) are not vaJid. 
Also, while EPA is correct that well installation techniques employed during the Phase III 
field investigation do differ from those published in project planning documents, the 
methodology utilized reflects the numerous communications with and, in some cases, 
direct recommendations from EPA during the field investigation. 

Navy is confident in the data collected to date and firmly believes that there is 
adequate and sufficient infonnation to complete the Remedial Investigation phase. It is 
also appropriate to begin the Feasibility Study phase and the discussion of remedial 
actions for this Site which wi11 ultimately benefit current and future Site users. As such, 
the draft final Phase III Remedial Investigation will be submitted on March 12, 2009 and 
in accordance with the current Site 16 schedule, a draft Feasibility Study has been 
submitted for your review. 

Navy believes that strong, fact-based analyses and adherence to the scientific 
method will allow us to effectively resolve technical disagreements, will facilitate 
defensible decision-making regarding the need for additional investigative work, and will 



advance the CERCLA process at Site 16. If you have any questions regarding this 
correspondence, please do not hesitate to contact me at 617-753-4656 or Mr. Curt Frye, 
the Remedial Project Manager at 215-897-4914. 

Copy to: 
Curt Frye, NA VF AC Midlant 
Richard Gottlieb, RIDEM 
Dave Barclift, NA VF AC Midlant 
Bonnie Capito, NA VF AC 
Kathleen Campbell, CDW 
Steven King, QDC 
Jon Reiner, Town of North Kingstown 
Maryellen Iorio, USACE 
John Trepanowski, TtNUS PMO 
Steve Vetere, TtNUS Boston 
Scott Anderson, TtNUS Project Geologist 
Lee Ann Sinagoga, TtNUS Project Manager 
Robert Jupin, TtNUS Risk Assessor 

David Barney 
BRAC Environmental Coordinator 
By direction of BRAC PMO 

Joe Logan, TtNUS Feasibility Study Engineer 
Glenn Wagner 
Sharon Currie, TtNUS Project Files 



ATTACHMENT C 

ELECTRONIC MAIL CORRESPONDENCE 
FROM JEFF DALE, NAVY· DATED JANUARY 6, 2009 

REGARDING UPGRADIENT WELL DATA 



Sinagoga, Lee Ann 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Lee Ann 

Dale, Jeffrey M CIV NAVFAC MIDLANT, PNBC [jeffrey.m.dale@navy.mil] 
Wednesday, January 20,20109:08 AM 
Sinagoga, Lee Ann 
FW: Davisville Site 16, additional upgradient data 
Validation Data August 2009 Sampling. pdf; 2009 Groundwater Quality Data.pdf; Upgradient 
Well Summary_121609sra.xls 

My original email is forwarded to you for inclusion as response to Comment 13. 
Jeff 

-----Original Message-----
From: Dale, Jeffrey M CIV NAVFAC MIDLANT, PNBC 
Sent: Wednesday, January 06, 2010 16:13 
To: 'williams.christine@epamail.epa.gov'j Richard Gottlieb 
Cc: Barney, David A CIV OASN (I&E) BRAC PMO NE 
Subject: Davisville Site 16, additional upgradient data 

Christine and Richard 

Select wells upgradient of Site 16 were sampled in August, 2009. Attached is the field and 
lab quality data sheets and a comparison of the field parameters to the "non-memorialized ad
hoc stabilization criteria". The spreadsheet with field parameters also includes field data 
collected by the Army in September, 2009 from three of these wells. I do not have the lab 
data for the Army sampling yet. 

We were not planning to interpret the data until all field work is completed. Since the 
usability of the upgradient data is a point of disagreementj and I thought this may bring us 
closer, I wanted to disseminate the data informally. 

If you have any questions feel free to call or email. 

Jeff Dale 
Naval Facilities Engineering Command, Mid-Atlantic 
4911 South Broad Street 
Bldg 679, PNBC 
Philadelphia, PA 19112 
Voice (215) 897-4914 
Fax (215) 897-4902 
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[ It] TETRA TECH 

C-NA VY -09-09'-3299W 

Date: 

To: 

From: 

Subject: 

September 3, 2009 

Steve Vetere (scan) 

Jennifer Cardinal (no copy) 

Tier" Organic Data Validation, SDG H1536 
Mitkem laboratories 

INTERNAL CORRESPONDENCE 

c: File G01813-4.10 (w/enc.-original) . 
Scott Anderson, lee Ann Sinagoga 

CTO WE01, Site 16, Former NCBC Davisville, North Kingstown, Rhode Island 

< 
VOC: 

6/Groundwaters/ 

1ITrip Blank! 

MW16-74D-081 009 . 
MW 16-82R-0811 09-099 
MW 16-84D-0811 09 

TB16-GW-081209 

MW16-82D-081109 
MW16-82R-081109-111 
MW16-84R-081109 

Tetra Tech NUS, Inc. (TtNUS) performed a Tier II data validation on the volatile organic compound 
(VOC) analytical data for the groundwater samples collected from the Site 16, NCBC Davisville site in 
North Kingstown, Rhode Island from August 10-12, 2009. 

The vac analysis was performed according to USEPA SW-846 Method 8260e. The voe data 
validation was performed in accordance with the Region I EPA-NE Data Validation Functional 
Guidelines for Evaluating Environmental Analyses, December 1996. 

The sample results, validation qualifiers (VQl), and qualifier codes (QlCD) are presented in the 
enclosed data summary tables. A list of the qualifier codes, which provide the reasons for the validation 
qualifiers, is enclosed. 

The data were evaluated based on the following parameters: 

* 
* 
* 

* 
* 
NA 
* 
NA 
NA .. 

• Data Completeness 
• Preservation and Technical Holding Times 
• GCIMS Instrument Performance Check (Tuning) 
• Initial and Continuing Calibrations 
• Blanks 
• Surrogate Compounds 
• Internal Standards 
• Matrix Spike/Matrix Spike Duplicate 
• Laboratory Control Sample/laboratory Control Sample Duplicate 
• Field Duplicates 
• Sample Quantitation 
• Reporting limits 

.. All criteria were met for this parameter. 
NA Not applicable for this SDG. 
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Data Completeness 

In an email on September 2, 2009 the TtNUS project manager, Scott Anderson, requested that the Site 09 project quantitation limits and action limits are applied to the Site 16 data in this SOG. 

Initial and Continuing Calibrations 

The following table summarizes the volatile compounds that failed to meet the initial calibration (lC) or continuing calibration (CC) criterion of RRF >0.05, or the CC criterion of %0 <25%: 

Compound %RSO 
RRF Action 

Affected Samples or %0 (+) NOs 

Bromomethane 
32.1, - UJ 246.9 

Acetone - 0.032, 0.028, 
UJ All samples 0.030 

2-Butanone - 0.042, 0.032, 
UJ 0.035 

Chloromethane 227.5 - UJ 
Methylene 

252.0 - UJ MW 16-740-081009 chloride 
2-Hexanone -26.4 - UJ 

Chloroethane 40.1 - UJ 
All samples except MW16-740-081 009 Carbon disulfide 26.9 - J 

-Cntenon met 

Although the RRF were outside of the QC limit for acetone and 2-butanone, the project accuracy goals are not impacted since there are no regulatory limits established for these compounds. The non-detected results in the affected samples are usable as estimated quantitation limits. 

Although the %RSO or %0 was outside of the QC limits for chloromethane, bromomethane, methylene chloride,. 2-hexanone, chloroethane, and carbon disulfide; the project accuracy goals are not impacted since there are no regulatory limits established for these compounds. The positive and non-detected results in the affected samples are usable as estimated values and estimated quantitation limits. 

Blanks 

The following table summarizes the level of blank contamination detected in the trip blank associated with the samples. 

Type of Maximum Action 
90mpound Conc. level Affected Samples Blank' 

(I.lQ/Il «(lg/l) 

Carbon disulfide Trip 0.71 3.55 All groundwater samples except 
. MW16-740-D81 009 

Blank actions were applied to the affected samples due to carbon disulfide trip blank contamination. The 5x rule applies for this compound. The positive results below the blank action level and below the quantitation limit were changed to non-detected values at the quantitation limit. The positive results 
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below the blank action level and above the quantitation limit were changed to non-detected values an 
elevated quantitation limit (the detected concentration). 

Although carbon disulfide contamination was found in the trip blank, the project sensitivity goals are not 
impacted since there are no regulatory limits established for this compound. The results in the affected 
samples are usable as non-detected values. 

Reporting Limits 

The positive results below than the laboratory's quantitation limit (Ql) and above the method detection 
limit (MOL) are estimated (J) due to uncertainty below the QL. 

All project quantitation limits and project action limits were achieved by the laboratory's reporting limits. 

Blank actions were taken in select samples due to carbon disulfide trip blank contamination. As 
discussed in the Blanks section above, data usability is not impacted. 

Data Usability Assessment 

The data usability assessment was performed to determine if the data met the project data quality 
objectives for acceptable accuracy, precision, sensitivity and completeness; and to determine and 
define the impact of the exceeded quality control indicators on the technical usability of the data. 
Please refer to the specific sections in the above validation report for further details. 

The project goals with respect to accuracy were met for the volatiles data set. Acetone and 2-butanone 
were qualified as estimated in all samples due to low instrument response. Chloromethane, 
bromomethane, methylene chloride, 2-hexanone, chloroethane, and carbon disulfide were qualified as 
estimated in select samples due to instrument calibration variabilityA/though specific method criteria 
were not met in these instances, data usability is not impacted and the affected positive and non
detected results are usable as estimated values and estimated quantitation limits. 

The project goals with respect to precision were met for all volatiles samples except for MW16-74D-
081009. Sample MW16-74D-081009 was not evaluated for laboratory precision. 

The project goals with respect to sensitivity and completeness were met for the volatiles data set. Data 
usability was not impacted with regards to sensitivity and completeness. 

Tables: 

Enclosures: 

Data Validation Qualifiers and Codes 
Data Summary Tables 

Data Validation Worksheets 



Data Validation Qualifiers and Codes 

Data Validation Qualifiers: 

= No qualifier attached to value (positive hit) 
J = Value is estimated 
U = Value is not detected 
UJ = Value is not detected and estimated 
R = Value (positive hit) is not usable 
UR = Value was reported as ND but is not usable 

Qualifier Codes: 

A = Lab Blank Contamination 

B ;:: Field Blank Contamination 

C ;:: Calibration Noncompliance (e.g. % RSDs, %Ds. ICVs, CCVs, RRFs, etc.) 

C01 = GCIMS Tuning Noncompliance 

o = MS/MSD Recovery Noncompliance 

E = LCS/LCSD Recovery Noncompliance 

F = Lab Duplicate Imprecision 

G = Field Duplicate Imprecision 

H Holding Time Exceedance 

I = ICP Serial Dilution Noncompliance 

J = GFAA PDS - GFAA MSA's r < 0.995 

K = ICP Interference - includes ICS % R Noncompliance 

L = Instrument Calibration Range Exceedance 

M = Sample Preservation Noncompliance 

N = Internal Standard Noncompliance 

N01 = Internal Standard Recovery Noncompliance Dioxins 

N02 = Recovery Standard Noncompliance Dioxins 

N03 = Clean-up Standard Noncompliance Dioxins 

o = Poor Instrument Performance (e.g. base-line drifting) 

P = Uncertainty near detection limit « 2 x IOL for inorganics and <CROL for organics) 

o = Other problems (can encompass a number of issues; e.g. chromatograp~y,interferences, etc.) 

R = Surrogates Recovery Noncompliance 

S = PesticideIPCB Resolution 

T = % Breakdown Noncompliance for DDT and Endrin 

U ;:: % Difference between columns/detectors >25% for positive results determined via GCIHPLC 

V = Non-linear calibrations; correlation coefficient r < 0.995 

W = EMPC result 

X ;:: Signal to noise response drop 
Y ;:: P-ercent solids <30% 
Z = Uncertainty at 2 sigma deviation is greater than sample activity 



PROJ_NO: 01813 NSAMPLE MWi6-74D-08i 009 MW16-82D-081109 MW16-82R-Q81109-099 MW16-82R-081109-111 
SOG: H1536 . LAB_ID H1536-01A H1536-02A H1536-03A H1536-04A 
FRACTION: OV SAMP_DATE 8/10/2009 8/11/2009 8/11/2009 811112009 
MEDIA: WATER OC_TYPE NM NM NM NM 

UNITS UG/L UG/L UG/l UG/l 
PCT_SOLIDS 

DUP_OF 

PARAMETER RESULT VOL OlCD RESULT VQl Oleo RESULT VOL OLeo RESULT VOL OLCD 
i,i,i-TRICHlOROETHANE 1 U 1 U 1 U 1 U 
1,1,2,2-TETRACHLOROETHANE 1 U 1 U 1 U 1 U 
1,1,2-TRICHlOROETHANE 1 U 1 U 1 U 1 U 
1,1-DICHLOROETHANE 1 U 1 U 1 U 1 U 
1,1-DICHlOROETHENE 1 U 1 U 1 U 1 U 
1,2-DICHLOROETHANE 1 U 1 U 1 U 1 U 
1,2-DICHLOROPROPANE 1 U 1 U 1 U 1 U 
2·BUTANONE 5 UJ C 5 UJ C 5 UJ C 5 UJ C 
2-HEXANONE 5 UJ C 5 U 5 U 5 U 
4-METHYl-2·PENTANONE 5 U 5 U 5 U 5 U 
ACETONE 5 UJ C 5 UJ C 5 UJ C 5 UJ C 
BENZENE 1 U 1 U 1 U 1 U 
BROMODICHLOROMETHANE 1 U 1 U 1 U 1 U 
BROMOFORM 1 U 1 U 1 U 1 U 

BROMOMETHANE 1 UJ C 1 UJ C 1 UJ C 1 UJ C 

CARBON DISULFIDE 1 U 1 UJ BC 1 UJ BC 1 UJ BC 
CARBON TETRACHLORIDE 1 U 1 U 1 U 1 U 

CHLOROBENZENE 1 U 1 U 1 U 1 U 

CHLORODIBROMOMETHANE 1 U 1 U 1 U 1 U 

CHLOROETHANE 1 U 1 UJ C 1 UJ C 1 UJ C 
CHLOROFORM 1 U' 1 U 1 U 1 U 

CHLOROMETHANE 1 UJ C 1 U 1 U 1 U 

CIS-1,2-DICHLOROETHENE 1 U 1 U 1 U 1 U 

CIS-1,3-DICHLOROPROPENE 1 U 1 U 1 U 1 U 

ETHYLBENZENE 1 U 1 U 1 U 1 U 

METHYLENE CHLORIDE 1 UJ C 1 U 1 U 1 U 

STYRENE 1 U 1 U 1 U 1 U 

TETRACHLOROETHENE 1 U 1 U 1 U 1 U 

TOLUENE 1 U 1 U 1 U 1 U 

TOTAL XYLENES 1 U 1 U 1 U 1 U 

TRANS·i,2-DICHlOROETHENE 1 U 1 U 1 U 1 U 

TRANS·1,3-DICHLOROPROPENE 1 U 1 U 1 U 1 U 

TRICHLOROETHENE 1 U 1 U 1 U 1 U 

VINYL CHLORIDE 1 U 1 U 1 U 1 U 

1 of2 9/3/2009 



PROJ_NO: 01813 NSAMPLE MW16-S4D-OS1109 MW16-84R~OS1109 TBl6-GW-081209 
SOG: H1536 LAB_ID H1536-05A H1536-06A H1536·07A 
FRACTION: OV SAMP_DATE S/11/2009 S/11/2009 S/12/2009 
MEDIA: WATER OC_TYPE NM NM T8 

UNITS UG/L UG/L UG/L 
PCT_SOLIDS 

OUP_OF 

PARAMETER RESULT VOL OLCD RESULT VOL OLCD RESULT VOL OLCD 
1,1,1-TRICHLOROETHANE 1 U 1 U 1 U 
1,1,2,2· TETRACHLOROETHANE 1 U 1 U 1 U 
1,1,2-TRICHLOROETHANE 1 U 1 U 1 U 
l,1-DICHLOROETHANE 1 U 1 U 1 U 
1,1-DICHLOROETHENE 1 U 1 U 1 U 
1,2-DICHLOROETHANE 1 U 1 U 1 U 

1,2-DICHLOROPROPANE 1 U 1 U 1 U 

2-BUTANONE 5 UJ C 5 UJ C 5 UJ C 

2·HEXANONE 5 U 5 U 5 U 

4-METHYL-2-PENTANONE 5 U 5 U 5 U 

ACETONE 5 UJ C 5 UJ C 5 UJ C 

BENZENE 1 U 1 U 1 U 

BROMODICHLOROMETHANE 1 U 1 U 1 U 

BROMOFORM 1 U 1 U 1 U 

BROMOMETHANE 1 UJ C 1 UJ C 1 UJ C 

CARBON DISULFIDE 1 UJ BC 1.2 UJ BC 0.71 J C 

CARBON TETRACHLORIDE 1 U 1 U 1 U 

CHLOROBENZENE 1 U 1 U 1 U 

CHLORODIBROMOMETHANE 1 U 1 U 1 U 

CHLOROETHANE 1 UJ C 1 UJ C 1 UJ C 

CHLOROFORM 1 U 1 U 1 U 

CHLOROMETHANE 1 U 1 U 1 U 

CIS-l,2-DICHLOROETHENE 1 U 1 U 1 U 

CIS-l,3-DlCHLOROPROPENE 1 U 1 U 1 U 

ETHYLBENZENE 1 U 1 U 1 U 

METHYLENE CHLORIDE 1 U 1 U 1 U 

STYRf;NE 1 U 1 U 1 U 

TETRACHLOROETHENE 1 U 1 U 1 U 

TOLUENE 1 U 1 U 1 U 

TOTAL XYLENES 1 U 1 U 1 U 

TRANS-l,2-DICHLOROETHENE 1 U 1 U 1 U 

TRANS-1,3-DICHLOROPROPENE 1 U 1 U 1 U 

TRICHLOROETHENE 1 U 1 U 1 U 

VINYL CHLORIDE 1 U 1 U 1 U 

2of2 9/3/2009 



~ TETRA. TECH NUS. Inc. 
GROUNDWATER SAMPLE LOG SHEET 

Event: Downgradient GW Study - Site 03 

Site Name: 

Project No: 

Sample 10: 

WeIlID: 

DAVISVILLE NCBC - Site 03 Downgradient 

112G01813.0000.0534 (ED00000103) 

MW16-74D-081009 

MW16-74D 

QC Duplicate ID: N/A 

Sampler: 

Well Type: 

MSIMSD: 

Log Page 1 of 1 

Mike Horton 

Temporary Well 

NlA 



~ TETRA TECH NUS, Inc. 
GROUNDWATER SAMPLE LOG SHEET 

Event: Downgradient GW Study - Site 03 

Site Name: 

Project No: 

Sample 10: 

WeIlID: 

DAVISVILLE NCBC - Site 03 Downgradient 

112G01813.0000.0534 (EDOOOOO103) 

MW16-820'()81109 

MW16-82D 

QC Duplicate 10: NlA 

Sampler: 

Well Type: 

MSIMSO: 

Log Page 1 of 1 

Robin Clark 

Monitoring Well 

N/A 
~~"""-r~""'''1~'m''";'w~~~~~'~:''t.T'''''~~~~=~?'f~~''~7.F''~~1'''7 .• ~~:<"'....,~ ... .;-tt'''''''''''1~'1"~"""'!f'~7!f~...-::-v~"...,.""~;~~.'~.~.;:1'~ !111 :r~.;'<~h,~~·t::·; ~ ~ ~'~r 1.~ w;1~/',r/ :{)~~~J'h~fl~ ~ W~~-;.;~ .. /'t~;·!l~~~'i: :/../, ";"~t.i;;·~*",;~;s:.~ ·!).:~I:~ <\~'1,9 ~"~:... i'::.~';,,{.. ~1r ,"';~'/!?f';'''t, 1;../~{i~~>~1·~;'i .. 

_::~~ ..... ~'''';.'''':''''':~~ .f ~t.:..';'~~il~ ... .:!..":'~~~·.:.J~"';",;, ..... J..L...._~_~<':'.L:..£....:,,:.,l':-':~~~~ 

WeD Diameter (in. 2 Static Water Level (ft-BTOR) 21.95 

Top of Screen (ft-BTOR 79 H&S PID Monitor Reading (ppm) 0.0 

Bottom of Screen Cft-BTOR\ 94 Purge Method Low flow - bladder 

Total Depth of Well eft-BTOR\ 94 Samole Method Low flow - bladder 



~ TETRA. TECH NUS. Inc. 
GROUNDWATER SAMPLE LOG SHEET 

Event: 

Site Name: 

Project No: 

Sample 10: 

Well 10: 

Downgradient GW Study - Site 03 

DAVISVILLE NCBC - Site 03 Downgradient 

112G01813.0000.0534 (E000000103) 

MW16-82R-GS1109-111 
MW16-B2R 

QC Duplicate 10: N/A 

Sampler: 

Well Type: 

MSIMSD: 

log Page 1 of 1 

Mike Horton 

Monitoring Well 

N/A 

~-:~~~=~7:F~E~~i8~;:~:~~~:r~~2~~~~:i:~~~~~>~~:~~?:~;::~21J::~ 
Well Diameter lin. 2 Static Water Level (ft-BTOR) 21.22 

Top of Screen (ft-BTOR\ 97 H&S PID Monitor Reading (ppm) 0.0 

Bottom of Screen (ft-BTOR\ 112 Purge Method Low flow - bladder 

Total Depth of Well (ft-STOR\ 112 Sample Method low flow bladder 

~waS111.5ft .. 



~ TETRI'. TECH NUS,loc. 
GROUNDWATER SAMPLE LOG SHEET 

Event: Downgradient GW Study - Site 03 

Site Name: DAVISVILLE NCBC - Site 03 Downgradient 

Project No: 112G01813.0000.0534 (ED00000103) 

Sample 10: 

WeIlID: 

QC Duplicate ID: 

MW16-82R-081109-099 

MW16-82R 

NlA 

Sampler: 

Well Type: 

MS/MSD: 

Log Page 1 of 1 

Mike Horton 

Monitoring Well 

NlA 

~~;Q~::1~;~~~~hlX~!_~~~2:~L~~~"~",~:~E~!~c~~ 
Well Diameter lin. I 2 Static Water Level (ft-BTOR' 21.22 

Top of Screen (ft-BTORI 97 H&S PID Monitor Readina (oom' 0.0 

Bottom of Screen (ft-BTORI 112 Purae Method Low flow - bladder 

Total Depth of Well (ft-BTOR) 112 Samole Method low flow bladder 

~~~ ~ sruTI;COtleCted at de th of 99 ft s. 



~ TETRA TECH NUS. Inc. 
GROUNDWATER SAMPLE LOG SHEET 

Event: 

Site Name: 

Project No: 

SamplelD: 

WeIlID: 

Downgradient GW Study - Site 03 
DAVISVILLE NCSC - Site 03 Downgradient 

112G01813.0000.0534 (E000000103) 

MW16-840-oS1109 

MW16-840 

QC Duplicate 10: NtA 

Sampler: 

Well Type: 

MStMSO: 

Log Page 1 of 1 

Robin Clark 

Monitoring Well 

NtA 

1 '.r:;:t. ""1r'':.t •• ~<,<~~~~:: .t-.;t:::.".~, ~"""~""<~"""~1.-; ~':r4"~f'!'':-1~*:t; ..... :.;..o$ii~'!S::I';-1'':-:'v~.~t'.'£*-'''-~r:'' ./"~M ~'.;:n<'- ""':1 ,\.,(I,<c ~I~"'''''' ~ 7. ~'+ 
~~"""""~"?,-"","~~~~-v..."...,."""",,",,,......,...--.. ... -,....,=,,,'="'.~~.t',....~ ~ •• ."..."",,,~-?~ ~ ?~.....,.,.../.."......,..... .......... ,,,,,.....,. P;""'~-""" '-'~ ~- ,....-r',.,..'~t~~ 

.';i;~£.b~~~~~~~~~?2~":,-,,""-,~;~.=.:-:'::~,;~L~_~~--=': .... ~ ___ ~;.~:; 
Well Diameter (in. \ 2 Static Water Level Ift-STOR' 70.01 

Top of Screen Cft-STOR' 41 H&S PIO Monitor Readina (ppm) 0.0 

Bottom of Screen Cft-STORI 56 Purae Method Low flow - bladder 

Total Depth of Well Ift-STOR) 56 Sample Method Low flow - bladder 



~ TETRA TECH NUS.I~c. GROUNDWATER SAMPLE LOG SHEET 

Event: Downgradient GW Study - Site 03 

Site Name: DAVISVILLE NCBC - Site 03 Downgradient 

Project No: 112G01813.0000.0534 (EDO0000103) 

Sample ID: 

WeIlID: 

QC Duplicate ID: 

MW16-84R-oS1109 

MW16-84R 

NlA 

Sampler: 

Well Type: 

MS/MSD: 

Log Page 1 of 1 

Mike Horton 

Monitoring Well 

NlA 

~L:21fi2J~~~ ~~~~~fr~~=:'<-:?:=:~~.: T~!~?~~~:~ 
Well Diameter (in.) 2 Static Water Level (ft-BTOR) 16.64 

Top of Screen (ft-STOR) 59.5 H&S PID Monitor Reading (ppm) 0.0 

Bottom of Screen (ft-BTOR} 69.5 Purge Method Low flow - bladder 

Total Depth of Well (ft-BTOR) 69.5 Sample Method low flow bladder 

r:-None 



Groundwater Quality Data for Select Upgradient Site 16 Wells 

MWl6-74D- T b' k 2f u 109 nta e eet rom b ottom 0 we II 
Field Parameter Acceptance Criteria - June 9, 2009 Sample FalVWinter 2007 Anamolous per EPA Sample August 2009 Exceeds June 9 Criteria Sample September 2009 Exceeds June 9 Criteria 
pH (SU) <= 7.5 +/- 0.1 SU 6.7 No 5.54 No 6.21 No 
Specific Conductance (ms/cm) stabilized, +/- 3% 0.218 No 0.128 No 0.172 No 
DO (mq/l) stabilized at <1, +/- 10% 0.65 No 0.28 No 0.3 No 
Turbidity (NTU) Clear, stabilized at <=5, +/. 10% Clear, 9.8 No Clear, 4.43 No Clear, 3.5 No 
Temp (degrees Celsius) stabilized, +/- 3%, reflective of aquifer 18.2 No 17.01 No 15.78 No 
ORP(mV) stabilized, +/- 1 0 millivo~s -167 No -75.9 No 1.2 No 

MWl6-82D - Pump Intake 87 feet bgs 
Field Parameter Acceptance Criteria - June 9, 2009 Sample FalVWinter 2007 Anamoious per EPA Sample August 2009 Exceeds June 9 Criteria Sample September 2009 Exceeds June 9 Criteria 

IpH(SU) <= 7.5 +/- 0.1 SU 7.74 Yes 6.9 No 6.64 No 
Specific Conductance (ms/cm) stabilized, +/- 3% 0.209 No 0.117 No 0.131 No 
DO (mg/l) stabilized at <1, +/- 10% 0.27 No 0.32 No 0.33 No 
Turbidity (NTU) Clear, stabilized at <=5, +/- 10% >1000 Yes >1000 Yes 383 Yes 
Temp (degrees Celsius) stabilized, +/- 3%, reflective of aquifer 15.43 No 18.98 No 16.23 No 
ORP(mV) stabilized, +/- 10 millivolts -485 No -92.6 No -49.8 No 

MWl6-82R - Pump Intake at 99 eet bgs 
Field Parameter Acceptance Criteria - June 9, 2009 Sample FalVWinter 2007 Anamolous per EPA Sample August 2009 Exceeds June 9 Criteria 
pH (SU) <= 7.5 +/- 0.1 SU 8.33 Yes 7.43 No 
Specific Conductance (ms/cm) stabilized, +/- 3% 0.229 No 0.201 No 
DO (mq/l) stabilized at <1, +/- 10% 0.43 No 0.21 No 
Turbidity (NTU) Clear, stabilized at <=5, +/- 10% >1000 Yes >1000 Yes 
Temp (degrees Celsius) stabilized, +/- 3%, reflective of aquifer 16.21 No 21.09 No 
ORP(mV) stabilized, +/- 10 millivotts -588 No -159.9 No 

MW16-84D· Pump Intake at 51 feet bgs 
Field Parameter Acceptance Criteria - June 9, 2009 Sample FalVWinter 2007 Anamolous per EPA Sample August 2009 Exceeds June 9 Criteria 

pH (SU) <= 7.5 +/- 0.1 SU 8.93 Yes 6.56 No 
Specific Conductance (ms/cm) stabilized, +/- 3% 0.277 No 0.191 No 

DO (mgll) stabilized at <1, +/- 10% 2.55(1)/0.05(2) Yes - used 2.55 0.2 No 
Turbidity (NTU) Clear, stabilized at <-5,+/- 10% 250 Yes 103.7 Yes 
Temp (degrees Celsius) stabilized, +/- 3%, reflective of aquifer 12.67 Yes 18.77 No 
ORP(mV) stabilized, +/- 10 millivotts -54 No -60.5 No 

MW16·84R - Pump Intake at 62.5 feet bgs 
Field Parameter Acceptance Criteria - June 9, 2009 Sample FalVWinter 2007 Anamolous per EPA Sample August 2009 Exceeds June 9 Criteria Sample September 2009 Exceeds June 9 Criteria 
pH (SU) <= 7.5 +/- 0.1 SU 9.98 Yes 7.16 No 8.14 Yes 
Specific Conductance (ms/cm) stabilized, +/- 3% 0.235 No 0.233 No 0.288 No 

DO (mglL) stabilized at <1, +/- 10% 2.51<')/0.05(2) Yes - used 2.51 0.1 No 0.24 No 
Turbidity (NTU) Clear, stabilized at <=5, +/- 10% 21 Yes 27.1 Yes Clear, 9.77 Yes 
Temp (degrees Celsius) stabilized, +/- 3%, reflective of aquifer 13.55 Yes 18.57 No 17.01 No 
ORP(mV) stabilized, +/- 10 millivotts -105 No -131.7 No -311.4 No 

Notes 
(1) Reading taken from flow-through cell 
(2) Reading taken from Chemetrics DO test Kit 



ATTACHMENT D 

PHASE III REMEDIAL INVESTIGATION 
GROUNDWATER DATA TABLES 

SITE 16 
NCBC DAVISVILLE 



Investigation ORNL 
Location Regional Federal RIDEM 
Sample Number Screening MCL GAGW 
Sample Code Level Objectives 
Sample Date Tap Water 
Volatile Organics (ug/l) 
Acetone 22000 NA NA 
Bromodlchloromethane 1.1 80 NA 
BTEX') NA NA NA 
Carbon DisuHide 1000 NA NA 
Chlorodibromomethane 0.8 80 NA 
Chloromethane 1.8 NA NA 
cis-l,2·Dichloroethene 370 70 70 
Ethane NA NA NA 
Ethene NA NA NA 
Ethylbenzene 1.5 700 700 
m+p·Xylenes 210 10000 10000 
Methane NA NA NA 
o-Xylene 1400 10000 10000 
Tetrachloroethene 0.11 5 5 
Toluene 2300 1000 1000 
Total l,2-Dichloroethene 330 NA 70 
Total Chlorinated VOCs(') NA NA NA 
Total Xylenes 200 10000 10000 
trans-l,2-Dichloroethene 110 100 100 
Trichloroethene 1.7 5 5 
Low-Level Volatile Organics (uglL 
1,1,2· Trichloroethane 0.24 5 5 
1,1-Dichloroethene 340 7 7 
1 ,2-Dichloroethane 0.15 5 5 
Benzene 0.41 5 5 
Chloroform 0.19 80 NA 
Vinyl Chloride 0.Q16 2 2 
Total Metals (uglL) 
Aluminum 37000 NA NA 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Beryllium 73 4 4 
Cadmium 18 5 5 
Calcium NA NA NA 
Chromium 110 100 100 
CobaR 11 NA NA 
Copper 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
Magnesium NA NA NA 
Manganese 880 NA NA 
Mercury 11 2 2 
Nickel 730 NA 100 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 1 OF21 

08 08 08 
MW16-01S MW16-02S MW16-03S 

MW16-01 S-NWG-l 00704 MW16-025-NWG-l00604 MWl6-03S-NWG-l00804 
NORMAL NORMAL NORMAL 
10nt2004 101612004 1018/2004 

5U 5 UR 5U 
1 U 1 U 1 U 

OU OU OU 
1 UJ 1 U 1 UJ 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 0.166 J 1 U 

6.2 U 6.2 U 6.2 U 
5.8 U 5.8 U 5.8 U 

1 U 1 U 1 U 
2 U 2 U 2U 

3.3 U 1.8 J 140 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 0.166 J 1 U 

1.28 1.38 0.0202 
1 U 1 U 1 U 
1 U 1 U 1 U 

1.28 1.19 1 U 

0.1 U 0.1 U 0.1 U 
0.1 UJ 0.0287 J 0.0202 J 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 

70.3 I 27.8 10.1 
0.42 U , . 
102 16.3 13.1 

0.11 U 0.11 U 0.11 U 
0.14 0.06 U 0.06 U 

20100 33400 22000 
0.82 U 0.89 0.63 U 
0.15 0.07 U 1.3 

2.1 3.6 0.74 J 
68.8 J 173 4400 
0.12 0.21 0.05 U 
7530 3360 2770 
78.7 0.94 212 

0.021 U 0.021 U 0.021 U 
1.1 1.2 0.66 J 

08 08 
MW16-04S MW16-05S 

MW16-04S-NWG-l00404 MW16-05S-NWG-ll0l04 
NORMAL NORMAL 
10/4/2004 111112004 

5 UR 5U 
1 U 1 U 

0.501 OU 
1 U 0.162 J 
1 U 1 U 
1 U 1 U 
1 U 1 U 

6.2 U 6.2 U 
5.3 J 5.8 U 

1 U 1 U 
2 U 2U 

12000 65 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 

0.548 0.0121 
1 U 1 U 
1 U 1 U 
1 U 1 U 

I 0.1 U 0.0121 J 

I 0.0269 J 0.1 U 

I 0.1 U 0.1 U , , 0.1 U 

I 0.1 U 0.1 U , 0.1 U 

I 28.9 8.7 

247 5.8 
0.11 UJ 0.11 U 

0.1 J 0.08 U 
53500 13000 

0.85 U 0.34 U 
0.78 8.7 
0.95 J 1.7 U 

21200 18200 
0.51 J 0.05 U 
4450 1810 

281 , 
0.54 I 0.13 U 

2J I 3.2 

Table 4-31 



Investigation 
Location 
Sample Number 
Sample Code 
Sam leDate 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Dissolved Metals u L 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Miscellaneous Parameters m L 
Alkalini 
Ammonia 
Chloride 
Dissolved I nor anic Carbon 
Dissolved Or anic Carbon 

ORNL 
Regional 

Screening 
Level 

NA 
180 
180 
NA 
2.4 
180 

11000 

37000 
0.045 
7300 

18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 
NA 
180 
180 
NA 
2.4 
180 

11000 

NA 
NA 
NA 
NA 
NA 

58000 
3700 
NA 
NA 
NA 
NA 
NA 
NA 

Federal 
MCL 

NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
10 

2000 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
10 
1 

NA 
NA 
NA 
NA 
NA 
NA 

RIDEM 
GAGW 

Objectives 

NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 

2000 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NeBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 20F21 

08 
MWl6-01S 

MW16-015-NWG-l00704 
NORMAL 
10nt2004 

2860 
0.29 U 
0.12 

161000 
0.07 U 
0.4 U 
8.9 J 

59.2 
0.09 U 
99.5 
0.18 U 

20600 
1.3 

0.01 U 
5.1 J 

65.4 J 
1.6 J 

7270 
73.3 

0.021 U 
1.2 

3120 
0.3 U 

0.11 
158000 

0.07 U 
0.16 

6.5 J 

1.1 
0.1 
371 

1 
2 

4.83 
0.1 U 

0.772 
7.44 
4.66 
1.46 
9.39 
1.59 

08 
MW16-02S 

MW16-02S-NWG-l00604 
NORMAL 
10/6/2004 

5960 
0.52 J 
0.05 U 

417000 
0.07 U 
0.57 J 
3.6 

2.4 

16.6 
0.02 U 

35700 
4.8 

0.02 J 
3.3 
144 

0.17 
3630 
0.25 

0.021 U 
0.97 
6500 
0.88 
0.02 U 

450000 
0.07 U 

1.5 
3.8 

161 
0.1 U 
520 

13 
4 

5.53 
0.1 U 

1.26 
19 

7.13 
2.024 

4.75 
2.1 

08 
MW16-03S 

MW16-03S-NWG-l00804 
NORMAL 
10/8/2004 

3170 
0.29 U 
0.05 U 

18200 
0.07 U 
0.4 U 
2.9 J 

1.4 J 
I' 

11.9 
0.02 U 

21900 
3.7 
1.1 

0.27 J 
2510 

0.078 UJ 
2770 

154 
0.021 U 

0.51 
3130 

0.3 U 
0.02 U 

17300 
0.07 U 

2.4 J 

46.5 
0.21 
37.9 

10 
3 

11.6 
0.1 U 

0.138 
10.3 
5.96 

0.249 
1.33 
7.24 

08 
MW16-04S 

MW16-04S-NWG-l00404 
NORMAL 
10/4/2004 

5310 
0.29 U 
0.05 U 

21500 
0.07 U 
0.65 J 
13.7 

4.5 

259 
0.02 U 

55300 
4.8 

0.74 
0.18 J 

21700 
0.08 J 

4820 
291 

0.021 U 
2.2 J 

5790 
0.35 J 
0.02 U 

21400 
0.07 U 

1.4 
2J 

203 
0.7 
16 

3 
0.1 U 
0.1 U 

0.247 
10.8 
6.45 

0.488 
0.01 

4 

08 
MW16-05S 

MW16-05S-NWG-l1 01 04 
NORMAL 
11/1/2004 

2170 
0.29 U 
0.05 U 

4820 J 
0.07 U 
0.4 U 
7.3 

3.4 
I', 

5.6 
0.07 U 

12900 
3.5 
8.7 

0.45 U 
17800 

0.09 U 
1770 
1500 

0.027 J 
3.1 

2200 
0.3 U 

0.02 U 
4480 
0.07 U 
0.91 

6.9 

46.5 
0.23 
5.51 

34 
4 

0.1 U 
0.1 U 

0.081 
14.8 
5.64 

0.161 
4.59 

8 
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Bromodichloromethane 

BTEX' 
Carbon Disulfide 
Chlorodibromomethane 
Chloromethane 
cis-l,2-Dichloroethene 

Totall,2-Dichloroethene 

Total Chlorinated VOCs 'I 

ORNL 
Regional 

Screening 
Level 

NA 
1000 
0.8 
1.8 
370 
NA 
NA 
1.5 
210 
NA 

1400 
0.11 
2300 
330 

NA 
200 
110 
1.7 

0.24 
340 
0.15 
0.41 
0.19 
0.Q16 

37000 
0.045 
7300 

73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 

Federal 
MCL 

NA 
80 

NA 
NA 
80 
NA 
70 
NA 
NA 
700 

10000 
NA 

10000 
5 

1000 
NA 

NA 
10000 

100 
5 

5 
7 
5 
5 

80 
2 

NA 
10 

2000 
4 

5 
NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 

RIDEM 
GAGW 

Objectives 

NA 
NA 

NA 
NA 
NA 
NA 
70 
NA 
NA 
700 

10000 
NA 

10000 
5 

1000 
70 

NA 
10000 

100 
5 

5 
7 
5 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 3 OF21 

08 
MW16-06S 

MW16-06S-NWG-l00604 
NORMAL 
10/6/2004 

5U 
1 U 

OU 
1 UJ 

0.152 J 
1 U 
1 U 

6.2 U 
5.8 U 

1 U 
2U 

1.3 J 
1 U 
1 U 
1 U 
1 U 

0.25 
1 U 
1 U 

0.25 J 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

9.8 
0.42 U 
18.9 
0.11 U 
0.07 J 

16500 
0.45 J 
0.05 U 

7.4 
76.6 J 

2.8 
3790 
15.2 

0.021 U 
1.1 

08 
MW16-07S 

MW16-07S-NWG-l00604 
NORMAL 
10/6/2004 

5U 
1 U 

1.87 
1 UJ 
1 U 
1 U 
1 U 

6.2 U 
5.8 U 

0.288 J 
0.352 J 

200 
0.929 J 

1 U 
0.143 J 

1 U 

0.546 
1.28 J 

1 U 
0.546 J 

0.1 U 
0.1 U 
0.1 U 

0.159 J 
0.1 U 
0.1 U 

4.8 U 

171 
0.11 U 
0.06 U 

77400 
0.34 U 

0.2 J 
0.55 U 

12000 
0.1 J 

6980 
184 

0.021 U 
1.7 J 

08 
MW16-08S 

MW16-08S-NWG-l02804 
NORMAL 

10/28/2004 

19 U 
1 U 

OU 
0.184 J 

1 U 
1 U· 
1 U 

6.2 U 
5.8 U 

1 U 
2 U 

3.3 U 
1 U 
1 U 
1 U 
1 U 

4.19 
1 U 
1 U 

4.19 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

134 
0.42 U 
121 

0.11 UJ 
0.11 U 

15600 
1 U 

3.5 
2.9 U 

51.7 J 
0.17 

3420 
293 

0.095 U 
6.8 J 

08 
MW16-11S 

MW16-11 S-NWG-l 00604 
NORMAL 
10/6/2004 

5U 
1 U 

OU 
1 UJ 
1 U 
1 U 
1 U 

6.2 U 
5.8 U 

1 U 
2 U 

3.3 U 
1 U 
1 U 
1 U 
1 U 

0.266 
1 U 
1 U 

0.266 J 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

242 
0.42 U 
12.4 
0.14 J 
0.66 
1270 

1.2 
0.55 

1.6 
267 

0.72 
332 

23 
0.021 U 

2.9 

08 
MW16-12S 

MW16-12S-NWG-l02704 
NORMAL 

10/27/2004 

5 U 
1 U 

OU 
1 U 
1 U 
1 U 

0.972 J 
6.2 U 
5.8 U 

1 U 
2 U 

3.3 U 
1 U 
1 U 
1 U 

0.972 J 
4.49 

1 U 
1 U 

3.52 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

19 
0.42 U 

3.9 
0.11 UR 
0.09 U 

3450 J 
l.lU 

0.05 U 
0.4 U 
50 U 

0.05 J 
1190 
12.2 

0.021 U 
0.64 J 
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Investigation ORNL 
Location Regional Federal RIDEM 
Sample Number Screening MCL GAGW 
Sample Code Level Objectives 
Sample Date Ta~Water 

Total Metals (ug/L) (Continued) 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Dissolved Metals (ugll) 
Aluminum 37000 NA NA 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Cadmium 18 5 5 
Calcium NA NA NA 
Chromium 110 100 100 
CobaR 11 NA NA 
Copper 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
Magnesium NA NA NA 
Manganese 880 NA NA 
Mercurv 11 2 2 
Nickel 730 NA 100 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Miscellaneous Parameters (mglL 
Alkalinity NA NA NA 
Ammonia NA NA NA 
Chloride NA NA NA 
Dissolved Inorganic Carbon NA NA NA 
Dissolved Organic Carbon NA NA NA 
Nitrate 58000 10 NA 
Nitrite 3700 1 NA 
Salinity (ppth) NA NA NA 
SuWate NA NA NA 
Ipji NA NA NA 
Conductivity NA NA NA 
DO NA NA NA 
Turbidity NA NA NA 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 4 OF21 

08 08 08 
MW16-06S MWl6-07S MW16-08S 

MW16-065-NWG-l00604 MW16-07S-NWG-l00604 MW16-08S-NWG-l02804 
NORMAL NORMAL NORMAL 
10/6/2004 10/6/2004 10/28/2004 

2560 3940 3180 
0.29 U 0.29 U 0.43 U 
0.05 U 0.05 U 0.1 J 

55700 21500 319000 J 
0.Q7 U 0.07 U 0.09 J 
0.4 U 0.4 U 0.4 U 

14.2 2.7 J 11.6 J 

6.2 I 2.8 123 
0.09 U 0.09 UJ 
19.1 173 121 
0.07 U 0.07 U 0.1 U 

17000 79400 17300 
2 6.7 2 

0.02 J 0.24 J 3.2 
6.9 0.16 U 3.1 U 

73.2 J 12700 50 U 
3 0.08 U 0.26 

3780 7000 3600 
15.2 200 274 

0.021 U 0.021 U 0.062 U 
1.2 2.1 J 6.9 J 

2730 4170 2900 
0.3 U 0.3 U 0.36 J 

0.02 U 0.02 U 0.09 U 
50 U 20600 J 250000 J 

0.07 U 0.07 U 0.074 UJ 
0.46 1.9 0.43 U 
13.2 1.1 J 10.2 J 

12 257 5.2 
0.1 U 0.57 0.12 
105 53.3 470 

7 37 5 
3 7 4 

0.987 0.1 U 4.31 
0.1 U 0.1 U 0.1 U 

0.235 0.332 0.883 
6.19 1.77 16.8 
5.45 5.09 4.77 

0.409 0.607 1.281 
4.72 0.2 5.15 

1.4 1.8 7 

08 08 
MW16-11S MW16-12S 

MW16-11 S-NWG-l 00604 MW16-12S-NWG-l02704 
NORMAL NORMAL 
10/612004 10/27/2004 

696 1080 
0.29 U 0.33 J 
0.05 U 0.05 U 

4900 4690 J 
0.07 U 0.07 U 
0.45 J 0.4 U 
166 10.2 

I 29.1 I 3.9 
I 0.09 U 
9.8 4.1 J 

0.63 0.02 U 
1180 3150 
0.98 0.85 U 
0.51 0.02 J 

1.3 0.16 U 
50 U 50 U 

0.19 0.15 J 
285 1160 

19.9 10.9 
0.026 U 0.021 U 

2.9 0.71 
731 975 
0.3 U 0.3 U 

0.02 U 0.02 U 
4680 4830 
0.07 U 0.07 U 
0.29 0.17 U 
136 10.6 

1 U 9.5 
0.1 U 0.1 U 
2.6 4.48 

2 2 
3 2 

3.54 4.84 
0.1 U 0.1 U 

0.023 0.028 
7.95 6.44 
4.72 5.93 

0.039 0.058 
8.05 4.81 

6.793 10 
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Bromodichloromethane 
BTEX' 
Carbon DisuHide 
Chlorodibromomethane 
Chloromethane 
cis-l,2-Dichloroethene 
Ethane 

Tetrachloroethene 
Toluene 
Total l,2-Dichloroethene 
Total Chlorinated VOCS(1) 
Total X lenes 
trans-l,2-Dichloroethene 
Trichloroethene 
Low-Level Volatile Or anics 
1,1,2-Trichloroethane 
l,l-Dichloroethene 
l,2-Dichloroethane 
Benzene 
Chloroform 

Aluminum 
Arsenic 

er 

ORNL 
Regional 

Screening 
Level 

1.1 

NA 
1000 
0.8 
1.8 
370 
NA 
NA 
1.5 
210 
NA 

1400 
0.11 
2300 
330 

NA 
200 
110 
1.7 

0.24 
340 
0.15 
0.41 
0.19 
0.016 

37000 
0.045 
7300 
73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 

Federal 
MCL 

NA 
80 
NA 
NA 
80 
NA 
70 
NA 
NA 
700 

10000 
NA 

10000 
5 

1000 
NA 

NA 
10000 

100 
5 

5 
7 
5 
5 

80 
2 

NA 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 

RIDEM 
GAGW 

Objectives 

NA 
NA 
NA 
NA 
NA 
NA 
70 
NA 
NA 
700 

10000 
NA 

10000 
5 

1000 
70 

NA 
10000 

100 
5 

5 
7 
5 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 5 OF21 

08 
MW16-15S 

MWl6-15S-NWG-l02804 
NORMAL 

10/28/2004 

5.03 U 
1 U 

OU 
1 U 
1 U 
1 U 
1 U 

6.2 U 
5.8 U 

1 U 
2 U 

3.3 U 
1 U 
1 U 
1 U 
1 U 

6.15 
1 U 
1 U 

08 
MW16-17S 

MW16-17S-NWG-l00404 
NORMAL 
10/4/2004 

5 UR 
1 U 

OU 
1 U 
1 U 
1 U 
1 U 

6.2 U 
5.8 U 

1 U 
2 U 
1 J 
1 U 
1 U 
1 U 
1 U 

OU 
1 U 
1 U 

08 
MW16-23S 

MW16-23S-NWG-l02804 
NORMAL 

10/28/2004 

14 U 
1 U 

OU 
0.149 J 

1 U 
1 U 

0.61 J 
6.2 U 
5.8 U 

1 U 
2U 

5.3 U 
1 U 
1 U 
1 U 

0.61 J 

31.6 
1 U 
1 U 

08 
MWl6-25S 

MW16-25S-NWG-ll 01 04 
NORMAL 
11/1/2004 

17 U 
1 U 

OU 
0.151 J 

1 U 
1 U 

0.233 J 
6.2 U 
5.8 U 

1 U 
2U 

3.3 U 
1 U 
1 U 
1 U 

0.233 J 

3.13 
1 U 
1 U 

6.15 1 U 31 2.9 

0.1 U 0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.116 0.1 U 
0.1 U 0.1 U 0.1 U 0.1 U 

56.4 323 20.8 94.7 
0.42 U 0.42 U 0.42 U 0.42 U 
73.8 3.7 51.8 3.5 
0.11 U 0.11 UJ 0.11 UJ 0.11 UJ 

0.1 U 0.06 U 0.061 UJ 0.13 U 
11000 1140 21200 1770 J 

1 U 1.8 U 0.85 U 0.87 U 
0.37 0.19 0.13 0.07 U 

1.7 1.2 1.4 U 0.61 U 
94.4 J 605 50 U 141 
0.13 0.5 0.06 J 0.19 
2470 427 5670 644 
13.3 7.7 18.7 8.5 

0.021 U 0.021 U 0.067 U 0.09 U 
0.81 0.67 J 1.1 J 0.61 J 

08 
MW16-33S 

MW16-33S-NWG-l00404 
ORIG 

10/4/2004 

5 UR 
1 U 

OU 
1 U 
1 U 
1 U 
1 U 

6.2 U 
5.8 U 

1 U 
2U 

1.1 J 
1 U 

0.317 J 
1 U 
1 U 

0.317 
1 U 
1 U 
1 U 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

6.7 
0.42 U 

2.6 
0.11 UJ 
0.06 U 
1560 

1 U 
0.05 U 

1.1 
50 U 

0.14 
476 

2 
0.021 U 
0.35 U 
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Investigation 
Location 
Sample Number 
Sample Code 
Sam Ie Date 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Dissolved Metals u 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
CobaR 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Miscellaneous Parameters m L 
Alkalini 
Ammonia 
Chloride 
Dissolved Inor anic Carbon 
Dissolved Or anic Carbon 

ORNL 
Regional 

Screening 
Level 

NA 
180 
180 
NA 
2.4 
180 

11000 

37000 
0.045 
7300 

18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 
NA 
180 
180 
NA 
2.4 
180 

11000 

NA 
NA 
NA 
NA 
NA 

58000 
3700 
NA 
NA 
NA 
NA 
NA 
NA 

Federal 
MCL 

NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
10 

2000 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
10 

NA 
NA 
NA 
NA 
NA 
NA 

RIDEM 
GAGW 

Objectives 

NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 

2000 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 6 OF21 

08 
MW16-15S 

MW16-155-NWG-102804 
NORMAL 

10/28/2004 

4550 
1.7 

0.08 J 
102000 J 

0.07 U 
0.4 U 

7U 

11.9 
0.09 U 

70 
0.05 U 

10500 
1.2 

0.37 
0.87 

50 U 
0.08 U 

2590 
11.3 

0.021 U 
0.49 

4220 
0.74 
0.04 J 

96800 
0.07 U 
0.19 U 

7.4 

7 
0.1 U 
131 

3 
2 

8.63 
0.1 U 

0.305 
29.4 
5.62 

0.624 
4.93 

4 

08 
MW16-17S 

MW16-17S-NWG-100404 
NORMAL 
10/4/2004 

669 
0.29 U 
0.05 U 
2860 
0.07 U 
0.71 J 

4.2 

2 
0.09 U 

2.7 J 
0.04 U 

1110 
0.92 
0.01 U 
0.28 J 

50 U 
0.17 
378 
1.2 J 

0.031 U 
0.35 
641 
0.3 U 

0.02 U 
2850 
0.07 U 
0.08 U 

1.9 J 

1.5 
0.1 U 

3.18 
1 U 
2 

1.28 
0.1 U 

0.015 
3.96 
5.87 

0.028 
9.43 
6.04 

08 
MW16-23S 

MW16-235-NWG-102804 
NORMAL 

10/28/2004 

6170 
0.31 U 
0.15 

140000 J 
0.07 U 

0.4 U 
2.9 U 

17.8 
0.09 UJ 
52.3 
0.02 U 

24700 
0.85 U 
0.13 

1.3 U 
50 U 

0.18 
6550 

16 
0.063 U 

0.97 J 
6010 

0.3 UJ 
0.14 U 

113000 J 
0.074 UJ 
0.17 U 

2.4 J 

4.8 
0.1 U 
244 

3 
16.7 
0.1 U 

0.473 
5.1 

5.96 
0.741 

5.73 
2.3 

08 08 
MW16-25S MW16-33S 

MW16-255-NWG-11 01 04 MW16-33S-NWG-100404 
NORMAL ORIG 
11/1/2004 10/4/2004 

1110 J 458 
0.29 UJ 0.29 U 
0.05 U 0.05 U 

8650 J 6120 
0.07 U 0.07 U 
0.4 U 0.4 U 
4.3 U 3.6 

8.2 J 5.2 
0.09 UJ 0.09 U 

3J 3.2 J 
0.07 U 0.04 U 

1590 1540 
0.92 U 0.48 
0.03 0.01 U 
0.18 U 0.63 

50 U 50 U 
0.11 J 0.23 
619 J 510 
3.9 J 1.9 J 

0.058 U 0.021 U 
0.3 U 0.34 

1040 467 
0.3 UJ 0.3 U 

0.02 U 0.02 U 
7730 6130 

0.074 UJ 0.07 U 
0.18 U 0.08 U 

5.1 J 1.8 J 

10.1 2.3 
0.1 U 0.1 U 

7.62 6.22 
4 1 U 
2 2 

1.43 3.43 
0.1 U 0.1 U 

0.036 0.025 
7.51 5.91 
5.53 5.3 

0.059 0.055 
6.74 9.12 

8 0 
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ORNL 
Regional Federal RIDEM 

Screening MCL GAGW 
Level Objectives 

NA NA 
Bromodichloromethane 1.1 80 NA 
BTEX ' ) NA NA NA 
Carbon Disulfide 1000 NA NA 
Chlorodibromomethane 0.8 80 NA 
Chloromethane 1.8 NA NA 
cis-l,2-Dichloroethene 370 70 70 
Ethane NA NA NA 
Ethene NA NA NA 
Eth Ibenzene 1.5 700 700 

210 10000 10000 
NA NA NA 

1400 10000 10000 
0.11 5 5 

Toluene 2300 1000 1000 
Totall,2-Dichloroethene 330 NA 70 
Total Chlorinated VOCS(l) NA NA NA 
Total X lenes 200 10000 10000 
trans-l,2-Dichloroethene 110 100 100 
Trichloroethene 1.7 5 5 
Low-Level Volatile Or anics 
l,l,2-Trichloroethane 0.24 5 5 
l,l-Dichloroethene 340 7 7 
l,2-Dichloroethane 0.15 5 5 

0.41 5 5 
0.19 80 NA 

0.016 2 2 

37000 NA NA 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Be Ilium 73 4 4 
Cadmium 18 5 5 
Calcium NA NA NA 
Chromium 110 100 100 
Coba~ 11 NA NA 
Co er 1500 1300 NA 

26000 NA NA 
NA 15 15 
NA NA NA 
880 NA NA 
11 2 2 

730 NA 100 
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~ ~ ~ 

MW16-33S MW16-33S MW16-34S 
MWl6-335-NWG-l00404-AVG MW16-33S-NWG-l00404-D MW16-34S-NWG-092904 

AVG DUP NORMAL 
10/4/2004 101412004 9129/2004 

5 U 5U 5 UR 
1 U 1 U 1 U 

OU OU OU 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 

6.2 U 6.2 U 6.2 U 
5.8 U 5.8 U 5.8 U 

1 U 1 U 1 U 
2U 2U 2U 

1.1 J 3.3 U 3.3 U 
1 U 1 U 1 U 

0.322 J 0.327 J 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 

0.492 0.497 OU 
1 U 1 U 1 U 
1 U 1 U 1 U 

0.17 J 0.17 J 1 U 

0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 

6.3 J 5.9 J 27.5 J 
0.42 U 0.42 U 0.42 U 
2.55 2.5 3.7 
0.11 UJ 0.11 UJ 0.11 U 
0.06 U 0.06 U 0.13 U 
1525 1490 2510 

0.995 U 0.99 U 1.1 U 
0.05 U 0.05 U 0.05 U 
0.93 J 0.76 J 0.4 U 

50 U 50 U 50 U 
0.~25 0.05 U 0.05 U 
466.5 457 876 

1.95 1.9 11.4 
0.021 U 0.021 U 0.021 U 
0.35 U 0.35 U 0.35 U 

08 
MW16-35S 

MWl6-355-NWG-092904 
NORMAL 
9/29/2004 

5 UR 
1 U 

0.0106 
1 U 
1 U 
1 U 
1 U 

6.2 U 
5.8 U 

1 U 
2U 

3.3 U 
1 U 
1 U 
1 U 
1 U 
OU 
1 U 
1 U 
1 U 

0.1 U 
0.1 U 
0.1 U 

0.0106 J 
0.1 U 
0.1 U 

27.3 
0.42 U 
3.7 

0.11 U 
0.06 U 
1800 
0.85 U 
0.05 U 

0.4 U 
50 U 

0.06 J 
618 
3.4 

0.021 U 
0.35 U 

08 
MW16-37S 

MW16-37S-NWG-l00504 
NORMAL 
10/5/2004 

5 UR 
1 U 
OU 
1 U 
1 U 
1 U 
1 U 

6.2 U 
5.8 U 

1 U 
2 U 

1.1 J 
1 U 
1 U 
1 U 
1 U 

93 
1 U 
1 U 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

10.4 
0.42 U 

5.6 
0.11 UJ 
0.26 
1700 

1.4 U 
0.06 J 

0.4 U 
50 U 

0.05 U 
677 
7.1 

0.066 U 
2.7 
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Investigation ORNL 
Location Regional Federal RIDEM 
Sample Number Screening MCL GAGW 
Sample Code Level Objectives 
Sample Date Tap Water 
Total Metals (uglL) (Continued) 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Dissolved Metals (ug/L) 
Aluminum 37000 NA NA 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Cadmium 18 5 5 
Calcium NA NA NA 
Chromium 110 100 100 
Coba~ 11 NA NA 
Copper 1500 1300 NA 
Iron - 26000 NA NA 
Lead NA 15 15 
Magnesium NA NA NA 
Manganese 880 NA NA 
Mercury 11 2 2 
Nickel 730 NA 100 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Miscellaneous Parameters (mail 
Alkalinity NA NA NA 
Ammonia NA NA NA 
Chloride NA NA NA 
Dissolved InorQanic Carbon NA NA NA 
Dissolved OrQanic Carbon NA NA NA 
Nitrate 58000 10 NA 
Nitrite 3700 1 NA 
Salinitv (ppth) NA NA NA 
Su~ate NA NA NA 
IpH NA NA NA 
Conductivity NA NA NA 
DO NA NA NA 
Turbidltv NA NA NA 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 8 OF21 

08 08 
MW16-33S MW16-33S 

08 
MW16-34S 

MW16-33S-NWG-l00404-AVG MW16-33S-NWG-l00404-D MW16-34S-NWG-092904 
AVG DUP NORMAL 

10/4/2004 101412004 9129/2004 

451.5 445 776 
0.29 U 0.29 U 0.29 U 
0.05 U 0.05 U 0.05 U 
6035 5950 4750 J 
om U 0.07 U 0.07 U 
0.4 U 0.4 U 0.4 U 
2.8 2 2.9 

5.4 5.6 19.7 
0.09 U 0.09 U 0.09 U 

3J 2.8 J 4.1 J 
0.04 U 0.04 U 0.08 U 
1560 1580 2510 
0.47 0.46 0.49 
0.Q1 U 0.01 U 0.02 J 
0.74 0.85 0.2 J 

50 U 50 U 50 U 
0.135 0.08 U 0.25 

521 532 804 
1.95 J 2J 10.5 

0.021 U 0.021 U 0.034 U 
0.205 0.14 U 0.62 
465.5 464 780 

0.3 U 0.3 U 0.3 U 
0.02 U 0.02 U 0.02 U 
6210 6290 4260 
om U 0.07 U 0.07 U 
0.08 U 0.08 U 0.08 U 

2.2 J 2.6 J 2.9 J 

2.3 2.3 8.3 
0.085 0.12 0.23 
6.37 6.52 9.44 

1 U 1 U 1 U 
2 2 2 

3.385 3.34 2.2 
0.1 U 0.1 U 0.1 U 

0.025 0.025 0.028 
5.865 5.82 3.27 

5.33 
0.045 

9.76 
1.7 

08 08 
MW16-35S MW16-37S 

MW16-35S-NWG-092904 MW16-37S-NWG-l00504 
NORMAL NORMAL 
9/29/2004 10/5/2004 

713 712 
0.29 U 0.29 U 
0.05 U 0.05 U 

3710 3910 
0.07 U 0.07 U 

0.4 U 0.85 
7.2 J 108 

8.4 I 9.9 I 
0.092 U I 

4.4 6.4 
0.05 U 0.24 
1840 J 1760 
0.72 U 0.56 
0.03 om 
0.16 U 0.28 J 

50 U 50 U 
0.12 J 0.2 
614 722 
2.7 7.5 

0.033 U 0.021 U 
0.25 3.1 
728 811 
0.3 U 0.3 U 

0.02 U 0.02 U 
3420 4250 
0.07 U 0.07 U 
0.14 U 0.12 J 

9.3 J 115 

3.2 2.5 
0.31 U 0.1 U 

5.2 5.33 
1 U 2 
8 2 

2.25 3.98 
0.1 U 0.1 U 

0.021 0.023 
3.69 4.16 
5.73 5.51 
0.04 0.047 

9.7 8.78 
0.52 0 
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08 08 08 
MW16-40S MW16-40S MW16-40S 

MW16-40S-NWG-100804 MW16-40S-NWG-1 008:04-AV(:; I MW16-40S-NWG-100804-0 
ORIG AVG DUP 

91 87 83 

08 
MW16-41S 

MW16-41 S-NWG-093004 
ORIG 

9/30/2004 

08 
MW16-41S 

MW16-41 S-NWG-093004-AVG 
AVG 

9/30/2004 

Table 4-31 



Investigation ORNL 
Location Regional Federal RIDEM 
Sample Number Screening MCL GAGW 
Sample Code Level Objectives 
Sample Date Tap Water 
Total Metals (ugIL) (Continued) 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Dissolved Metals (uglL) 
Aluminum 37000 NA NA I 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Cadmium 18 5 5 
Calcium NA NA NA 
Chromium 110 100 100 
CobaH 11 NA NA 
Copper 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
Magnesium NA NA NA 
Manganese 880 NA NA 
Mercury 11 2 2 
Nickel 730 NA 100 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Miscellaneous Parameters (mglL 
Alkalinity NA NA NA 
Ammonia NA NA NA 
Chloride NA NA NA 
Dissolved Inorganic Carbon NA NA NA 
Dissolved Organic Carbon NA NA NA 
Nitrate 58000 10 NA 
Nitrite 3700 1 NA 
Salinity (DDth) NA NA NA 
SuHate NA NA NA 

IQH NA NA NA 
Conductivity NA NA NA 
DO NA NA NA 
Turbidity NA NA NA 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 10 OF 21 

08 08 
MW16-40S MW16-40S 

08 
MW16-40S 

MW16-40S-NWG-l00804 MW16-40S-NWG-100804-AVG MW16-40S-NWG-l00804-D 
ORIG AVG DUP 

101812004 101812004 1018/2004 

2970 2960 2950 
0.29 U 0.29 U 0.29 U 
0.05 U 0.05 U 0.05 U 

26500 25950 25400 
0.07 U 0.07 U 0.07 U 
0.4 U 0.4 U 0.4 U 

12.9 J 15.75 J 18.6 J 

23 I 22 I 21 , , , 
16.6 16.65 16.7 
0.14 U 0.13 U 0.12 U 

13000 12850 12700 
3.1 3.05 3 

0.62 J 0.495 J 0.37 J 
5030 4960 4890 
0.19 J 0.175 J 0.16 J 

3620 3620 3620 
:;. ;;. ::. 

0.021 U 0.021 U 0.021 U 
14.1 14.1 14.1 
3030 3020 3010 

0.3 U 0.3 U 0.3 U 
0.02 U 0.02 U 0.02 U 

25600 25400 25200 
0.07 U 0.07 U 0.07 U 
0.83 0.805 0.78 
12.5 J 12.8 J 13.1 J 

27.5 27.5 27.5 
1.3 1.325 1.35 

59.5 61.8 64.1 
7 7.5 8 
2 2 2 

0.101 0.0755 0.1 U 
0.1 U 0.1 U 0.1 U 

0.149 0.1495 0.15 
10.8 10.55 10.3 
5.99 

0.261 
2.46 

1.3 

08 08 
MWl6-41S MW16-41S 

MW16-41 S-NWG-093004 MW16-41 S-NWG-093004-A VG 
ORIG AVG 

9130/2004 9/30/2004 

4710 4695 
0.29 U 0.29 U 
0.05 U 0.05 U 

34200 33200 
0.07 U 0.07 U 
0.4 U 0.4 U 

11.9 J 14.3 J 

3.7 3.75 

32.6 33.2 
0.1 U 0.085 U 

48700 48000 
10.6 9.85 

1.3 1.25 
0.32 0.315 J 

-; " .: " 
I 0.08 U I 0.08 U I 
I 4630 I 4520 I , , , , 

0.062 U 0.0415 U 
2.5 2.4 

4650 4585 
0.35 J 0.39 J 
0.02 U 0.02 U 

36300 35950 
0.07 U 0.07 U 

3 2.8 
9.4 8.6 

175 171.5 
4.05 4 
51.4 49.95 

3J 4.5 J 
3J 5J 

0.1 U 0.1 U 
0.1 U 0.1 U 

0.285 0.279 
15.6 16.3 
6.22 

0.662 
3.6 

4.53 
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Investigation 
location 
Sample Number 
Sample Code 
Sam Ie Date 

Acetone 
Bromodichloromethane 
BTEX' 
Carbon Disulfide 
Chlorodibromomethane 
Chloromethane 
cis-1.2-Dlchloroethene 
Ethane 

Tetrachloroethene 

Arsenic 
Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium 
Cobatt 

ORNl 
Regional 

Screening 
level 

Ta Water 

22000 
1.1 

NA 
1000 
0.8 
1.8 
370 
NA 
NA 
1.5 
210 
NA 

1400 
0.11 
2300 
330 
NA 
200 
110 
1.7 

0.24 
340 
0.15 
0.41 
0.19 

0.Q16 

37000 
0.045 
7300 

73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 

Federal 
MCl 

NA 
80 
NA 
NA 
80 
NA 
70 
NA 
NA 
700 

10000 
NA 

10000 
5 

1000 
NA 

NA 
10000 

100 
5 

5 
7 
5 
5 

80 
2 

NA 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 

RIDEM 
GAGW 

Objectives 

NA 
NA 

NA 
NA 
NA 
NA 
70 
NA 
NA 
700 

10000 
NA 

10000 
5 

1000 
70 

NA 
10000 

100 
5 

5 
7 
5 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHAllOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN. RHODE ISLAND 
PAGE 11 OF 21 

08 08 
MW16-41S MW11i-42S 

00 00 00 
MWl6-42S MW16-42S MW16-43S 

MW16-41S-NWG-093004-D MW11i-42S-NWG-093004 MW16-42S-NWG-093004-AVG MW16-42S-NWG-093004-D MW16-43S-NWG-093004 
DUP ORIG 

9/30/2004 9/30/2004 

5U 
1 U 

1.686 
1 U 
1 U 
1 U 

3.89 
10 

5.8 U 
0.11 J 

0.308 J 
1700 

0.608 J 
1 U 

0.225 J 
4.99 

27.4 
0.916 J 

1.1 

0.1 U 
1.28 

0.1 U , . 
0.1 U 

96 
10.6 
33.7 
0.11 UJ 
0.07 J 

48500 
0.54 U 

1.4 
1.2 

" 0.05 U 
4270 , , 

0.021 U 
2.7 

5 UR 
1 U 

0.0475 
1 U 
1 U 
1 U 

4.69 
2.6 J 
5.8 U 

1 U 
2U 

1800 
1 U 
1 U 
1 U 

5.23 

14.5 
1 U 

0.537 J 
1 U 

0.1 U 
0.713 

0.1 U 
0.0475 J 

0.1 U 
: 

8.1 J 
0.42 U 

6.9 
0.11 U 
0.06 U 

56800 
0.34 U 
0.12 J 
0.4 U 

12000 
0.05 U 
2690 J 

'" 
0.021 U 

1.5 J 

AVG DUP NORMAL 
9/30/2004 9/30/2004 9/30/2004 

5 UR 5 UR 5 U 
1 U 1 U 1 U 

0.0484 0.0493 0.0549 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 

5.195 5.7 4.1 
2.85 J 3.1 J 6.2 U 

5.8 U 5.8 U 5.8 U 
1 U 1 U 1 U 
2U 2 U 2 U 

1750 1700 1500 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 

5.77 6.31 4.31 

15.8 17.1 5.09 
1 U 1 U 1 U 

0.575 J 0.613 J 0.213 J 
1 U 1 U 0.901 U 

0.1 U 0.1 U 0.1 U 
0.7455 0.778 0.357 

0.1 U 0.1 U 0.1 U 
0.0484 J 0.0493 J 0.0549 J 

0.1 U 0.1 U 0.1 U 
, : , . 
10.3 J 12.5 J 12.9 J 
0.42 U 0.42 U .. 

7.1 7.3 157 
0.11 U 0.11 U 0.11 U 

0.095 U 0.13 U 0.08 U 
58600 60400 38900 

0.34 U 0.34 U 0.73 U 
0.15 J 0.18 J 0.13 

0.4 U 0.4 U 1 
13350 14700 " 0.0575 J 0.09 J 0.18 

2815 J 2940 J 3480 

" 827 
0.021 U 0.021 U 0.021 U 

1.65 J 1.8 J 0.67 J 

Table 4-31 



Investigation ORNL 
Location Regional Federal RIDEM 
Sample Number Screening MCL GAGW 
Sample Code Level Objectives 
Sample Date Tap Water 
Total Metals (uglL) (Continued) 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Dissolved Metals (ugIL) 
Aluminum 37000 NA NA 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Cadmium 18 5 5 
Calcium NA NA NA 
Chromium 110 100 100 
Cobalt 11 NA NA 
Copper 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 I 
Magnesium NA NA NA 
Manganese 880 NA NA 
Mercury 11 2 2 
Nickel 730 NA 100 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Miscellaneous Parameters (mg{L 
Alkalinity NA NA NA 
Ammonia NA NA NA 
Chloride NA NA NA 
Dissolved InorQanic Carbon NA NA NA 
Dissolved OrQanlc Carbon NA NA NA 
Nitrate 58000 10 NA 
Nitrite 3700 1 NA 
Salinity (ppth) NA NA NA 
SuWate NA NA NA 
ipH NA NA NA 
Conductivity NA NA NA 
DO NA NA NA 
Turbidity NA NA NA 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 12 OF 21 

08 08 
MWl6-41S MWl6-42S 

08 
MW16-42S 

MW16-415-NWG-093004-D MW16-42S-NWG-093004 MWl6-42S-NWG-093004-AVG 
DUP ORIG AVG 

9/30/2004 9/30/2004 9/3012004 

4680 3660 3765 
0.29 U 0.29 U 0.29 U 
0.05 U 0.05 U 0.05 U 

32200 18100 18500 
0.07 U 0.07 U 0.07 U 

0.4 U 0.4 U 0.4 U 
16.7 J 5.1 J 6.45 J 

3.8 I 2 J 1.95 . ; I I 

33.8 6.5 6.5 
0.07 U 0.15 U 0.135 U 

47300 60900 61350 
9.1 3.7 3.6 
1.2 0.16 J 0.155 J 

0.31 J 0.26 J 0.225 J 
4:- •• 10200 10200 

0.08 U 0.47 J 0.42 J 
4410 2710 2700 

I I " I 

0.021 U 0.021 U 0.021 U 
2.3 2.7 J 2.45 J 

4520 3920 3920 
0.43 J 0.3 U 0.3 U 
0.02 U 0.02 U 0.02 U 

35600 17800 17850 
0.07 U 0.07 U 0.07 U 

2.6 0.97 0.945 
7.8 4.1 J 3.35 J 

168 170 174 
3.95 0.39 0.4 
48.5 29.9 31.05 

6J 1 U 1 U 
7J 3 3.5 

0.1 U 1.12 1.085 
0.1 U 0.1 U 0.1 U 

0.273 0.265 0.269 
17 25.5 25.65 

6.29 
0.479 

2.01 
4.69 

08 08 
MW16-42S MW16-43S 

MW16-42S-NWG-093004-D MW16-43S-NWG-093004 
DUP NORMAL 

9/30/2004 9/30/2004 

3870 3020 
0.29 U 0.29 U 
0.05 U 0.05 U 

18900 8370 J 
0.07 U 0.07 U 

0.4 U 0.4 U 
7.8 J 22.7 

I 1.9 I 0.72 U I 
I ; 

6.5 124 
0.12 U 0.05 U 

61800 38800 
3.5 1.7 

0.15 J 0.12 
0.19 J 0.16 J 

10200 24200 
0.37 J 0.11 J 

2690 3140 
I 811 

0.021 U 0.042 U 
2.2 J 0.96 

3920 2990 
0.3 U 0.3 U 

0.02 U 0.02 U 
17900 7010 

0.07 U 0.07 U 
0.92 0.44 

2.6 J 16.5 J 

178 140 
0.41 0.4 
32.2 7.68 

1 U 1 U 
4 4 

1.05 ·0.543 
0.1 U 0.1 U 

0.273 0.187 
25.8 5.25 

6.59 
0.366 

3.59 
27 
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Acetone 
Bromodichloromethane 
BTEX') 
Carbon Disulfide 
Chlorodibromomethane 
Chloromethane 
cis-l,2-Dichloroethene 
Ethane 

Toluene 
Total 1,2-Dichloroethene 
Total Chlorinated VOCs!') 
Total X lenes 
trans-l,2-Dichloroethene 
Trichloroethene 
Low-Level Volatile Or anics 
1,1,2-Trichloroethane 
1 ,1-Dichloroethene 
1,2-Dichloroethane 
Benzene 
Chloroform 

Aluminum 

ORNl 
Regional 
Screening 

Level 

22000 
1.1 
NA 

1000 
0.8 
1.8 
370 
NA 
NA 
1.5 
210 
NA 

1400 
0.11 
2300 
330 
NA 
200 
110 
1.7 

0.24 
340 
0.15 
0.41 
0.19 
0.Q16 

37000 
0.045 
7300 

73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 

Federal 
Mel 

NA 
80 
NA 
NA 
80 
NA 
70 
NA 
NA 
700 

10000 
NA 

10000 
5 

1000 
NA 
NA 

10000 
100 
5 

5 
7 
5 
5 

80 
2 

NA 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 

RIDEM 
GAGW 

Objectives 

NA 
NA 
NA 
NA 
NA 
NA 
70 
NA 
NA 
700 

10000 
NA 

10000 
5 

1000 
70 
NA 

10000 
100 
5 

5 
7 
5 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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08 08 
MW16-44S MW16-44S 

MW16-44S-NWG-092704 MW16-44S-NWG-092704-AVG 
ORIG AVG 

9/27/2004 9/27/2004 

5 UR 5 UR 
1 U 1 U 

0.521 0.525 
1 U 1 U 
1 U 1 U 
1 U 1 U 

20 19.5 
6.2 U 6.2 U 
5.8 U 5.8 U 

1 U 1 U 
2U 2 U 

3000 2700 
1 U 1 U 
1 U 1 U 
1 U 1 U 

21.8 21.3 

40.9 39.1 
1 U 1 U 

1.77 1.76 

08 
MWl6-44S 

MW16-44S-NWG-092704-D 
DUP 

9/27/2004 

5 UR 
1 U 

0.529 
1 U 
1 U 
1 U 

19 
6.2 U 
5.8 U 

1 U 
2U 

2400 
1 U 
1 U 
1 U 

20.8 
37.3 

1 U 
1.75 

3.69 3.625 3.56 

0.1 U 0.1 U 0.1 U 
2.47 2.23 1.99 

0.1 U 0.1 U 0.1 U 

0.1 U 0.1 U 0.1 U 

14.3 J 16.6 J 18.9 

40.7 40.9 41.1 
0.11 U 0.11 U 0.11 U 
0.06 U 0.06 U 0.06 U 

49200 48750 48300 
0.46 U 0.475 U 0.49 U 

0.59 J 0.55 J 0.51 J 
, II '" • ~ • I 

0.06 J 0.065 J 0.07 J 
3990 3860 3730 ., 
0.021 U 0.021 U 0.021 U 

3.3 3.35 3.4 

08 08 
MWl6-45S MW16-45S 

MW16-45S-NWG-092804 MW16-45S-NWG-092804-AVG 
ORIG AVG 

9/2812004 9/28/2004 

5 UR 5 UR 
1 U 1 U 

0.219 0.215 
1 U 1 U 
1 U 1 U 
1 U 1 U 

3.26 3.405 
6.2 U 6.2 U 
5.8 U 5.8 U 

1 U 1 U 
2U 2 U 

570 J 1385 J 
1 U 1 U 
1 U 1 U 
1 U 1 U 

3.99 4.13 

5 5.09 
1 U 1 U 

0.733 J 0.729 J 
1 U 1 U 

0.1 U 0.1 U 
0.804 0.7605 

0.0188 J 0.01725 J 
0.219 0.2145 

0.1 U 0.1 U , : , :0 

118 J 126 J . : 
14.3 14.25 
0.11 U 0.11 U 
0.07 U 0.065 U 

60200 59650 
0.77 U 0.845 U 
0.47 0.47 
0.91 J 0.945 J 
.: .. .:11 

0.97 J 0.895 J 
7250 7180 
600 600.5 

0.021 U 0.021 U 
1.5 J 1.4 J 
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Investigation ORNL 
Location Regional Federal RIDEM 
Sample Number Screening MCl GAGW 
Sample Code Level Objectives 
Sample Date Tap Water 
Total Metals (ug/L) (Continued) 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Dissolved Metals (uglL) 
Aluminum 37000 NA NA I 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Cadmium 18 5 5 
Calcium NA NA NA 
Chromium 110 100 100 
CobaR 11 NA NA 
Copper 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
MaQnesium NA NA NA 
ManQanese 880 NA NA 
Mercury 11 2 2 
Nickel 730 NA 100 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Miscellaneous Parameters (mg/l 
Alkalinity NA NA NA 
Ammonia NA NA NA 
Chloride NA NA NA 
Dissolved Inorganic Carbon NA NA NA 
Dissolved Organic Carbon NA NA NA 
Nitrate 58000 10 NA 
Nitrite 3700 1 NA 
Salinity (ppth) NA NA NA 
SuNate NA NA NA 
IpH NA NA NA 
Conductivity NA NA NA 
DO NA NA NA 
Turbidity NA NA NA 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 14 OF 21 

08 08 
MW16-44S MW16-44S 

08 
MW16-44S 

MW16-44S-NWG-092704 MW16-44S-NWG-092704-AVG MW16-44S-NWG-092704-D 
ORIG AVG DUP 

9/27/2004 9/27/2004 9/27/2004 

4790 J 4675 J 4560 
0.36 J 0.375 J 0.39 J 
0.05 U 0.05 U 0.05 U 

25700 J 25250 J 24800 J 
0.07 U 0.0525 J 0.07 J 
0.4 U 0.4 U 0.4 U 

10.6 J 9.9 J 9.2 J 

6.8 I 6.75 I 6.7 . . . . .. 
36 36.25 36.5 

0.03 U 0.025 U 0.02 U 
44300 44550 44800 

12.8 12.5 12.2 .. . : 
0.17 J 0.21 J 0.25 J 

25900 25950 26000 
0.08 U 0.105 0.17 
3530 3645 3760 

I I 

0.048 U 0.0545 U 0.061 U 
3 3.05 3.1 

4120 4235 4350 
0.36 J 0.38 J 0.4 J 
0.02 U 0.02 U 0.02 U 

20900 J 22800 J 24700 J 
0.07 U 0.07 U 0.07 U 

3.6 3.5 3.4 
7.3 J 6.7 J 6.1 J 

179 179 179 
2.8 2.625 2.45 
30 30.5 31 
11J 7J 3J 
45 J 37 J 29 J 

0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 

0.233 0.2305 0.228 
25.2 25.2 25.2 
6.17 

0.393 
0.79 
19.5 

08 08 
MW16-45S MW16-45S 

MW16-45S-NWG-092804 MW16-45S-NWG-092804-AVG 
ORIG AVG 

9/28/2004 9/28/2004 

5250 J 5170 J 
0.29 U 0.29 U 
0.05 U 0.05 U 

39500 38900 
0.07 U 0.07 U 

0.4 U 0.4 U 
3.8 U 3.9 J 

I 0.91 J 0.94 J 

13.2 13.3 
0.03 U 0.035 U 

63100 62750 J 
9 8.2 

0.41 0.395 

I 0.31 J 0.32 J 
II I I 

I 0.08 U 0.085 J 
I 7180 7055 

613 611 
0.021 U 0.037 U 

0.79 J 1.045 J 
5300 5245 

0.3 U 0.3 U 
0.02 U 0.02 U 

42600 J 42150 J 
0.07 U 0.07 U 

2.5 2.25 
12.7 J 8.45 J 

236 235.5 
1.2 1.17 
48 49.65 
11 10 
25 20 

1.24 J 0.734 J 
0.1 U 0.1 U 

0.292 0.298 
4.68 5.145 
6.92 

0.601 
0.09 

4 
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Acetone 
Bromodichloromethane 
BTEX' 
Carbon Disu~ide 
Chlorodibromomethane 
Chloromethane 
cis-l,2-Dlchloroethene 

Totall,2-Dichloroethene 
Total Chlorinated VOCs ) 
TotalX enes 
trans-l,2-Dichloroethene 
Trichloroethene 
low-level Volatile Or anics u 
1 ,1,2-Trichloroethane 
l,l-Dichloroethene 
l,2-Dichloroethane 

Arsenic 
Barium 
Be Ilium 
cadmium 
Calcium 
Chromium 
Coban 

ORNl 
Regional 

Screening 
level 

Ta Water 

NA 
1000 
0.8 
1.8 
370 
NA 
NA 
1.5 
210 
NA 

1400 
0.11 
2300 
330 
NA 
200 
110 
1.7 

0.24 
340 
0.15 
0.41 
0.19 
0.Q16 

37000 
0.045 
7300 
73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
8BO 
11 

730 

Federal 
MCl 

NA 
80 
NA 
NA 
80 
NA 
70 
NA 
NA 
700 

10000 
NA 

10000 
5 

1000 
NA 
NA 

10000 
100 
5 

5 
7 
5 
5 

80 
2 

NA 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 

RIDEM 
GAGW 

Objectives 

NA 
NA 
NA 
NA 
NA 
NA 
70 
NA 
NA 
700 

10000 
NA 

10000 
5 

1000 
70 
NA 

10000 
100 
5 

5 
7 
5 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
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08 
MW16-45S 

MW16-455-NWG-092804-D 
DUP 

9/2812004 

5 UR 
1 U 

0.21 
1 U 
1 U 
1 U 

3.55 
6.2 U 
5.8 U 

1 U 
2U 

2200 J 
1 U 
1 U 
1 U 

4.28 
5.18 

1 U 
0.725 J 

1 U 

0.1 U 
0.717 

0.0157 J 
0.21 

0.1 U 

134 

08 
MW16-46S 

MW16-46S-NWG-092804 
NORMAL 
9/2812004 

5 UR 
1 U 

2.24 
1 U 
1 U 
1 U 

0.731 J 
6.2 U 
5.8 U 

0.262 J 
2U 

4100 
1 U 
1 U 
1 U 

0.976 J 
3.08 

1 U 
0.245 J 

1 U 

0.1 U 
0.244 

0.1 U 
" 

0.1 U 
., 

72J 
19.2 12.3 
14.2 39.8 
0.11 U 0.11 U 
0.06 U 0.06 U 

59100 70100 
0.92 U 0.34 U 
0.47 0.21 J 
0.98 J 0.4 U 

26800 31700 
0.82 J 

7110 
601 

0.021 U 
1.3 J 

0.15 J 
9530 
613 

0.021 U 
1.1 J 

08 
MW16-47S 

MW16-47S-NWG-092704 
NORMAL 
9/27/2004 

5U 
1 U 
OU 
1 U 
1 U 
1 U 
1 U 

6.2 U 
5.8 U 

1 U 
2 U 

3.3 U 
1 U 
1 U 
1 U 
1 U 
OU 
1 U 
1 U 
1 U 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

28.3 J 
0.42 U 
21.7 
0.11 U 

0.1 U 
119000 

0.79 U 
0.23 J 
0.96 J 
283 

0.06 J 
8950 
93.6 

0.021 U 
2.8 J 

08 
MW16-48S 

MW16-48S-NWG-l00404 
NORMAL 
10/4/2004 

3.46 J 
1 U 
OU 
1 U 
1 U 
1 U 
1 U 

6.2 U 
5.B U 

1 U 
2U 

2900 
1 U 
1 U 
1 U 
1 U 
OU 
1 U 
1 U 
1 U 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

433 , ' 
5 

0.11 UJ 
0,07 J 

13500 
0.98 U 

2 
1.5 
III 

0.85 
2910 

0.021 U 
1.3 

08 
MW16-53S 

MW16-53S-NWG-l00704 
NORMAL 
101712004 

5U 
1 U 

1.079 
1 UJ 
1 U 
1 U 
1 U 

6.2 U 
5.8 U 

1 U 
0.747 J 
1200 

0.332 J 
1 U 
1 U 
1 U 

0.177 
1.079 J 

1 U 
0.177 J 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

6.7 

4 
0.11 U 
0.06 U 

17500 
0.87 
0.43 
0.45 U 

13900 
0.05 U 
1050 

116 
0.021 U 

0.9 
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Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Dissolved Metals u 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobatt 
Co er 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Miscellaneous Parameters 
Alkalini 
Ammonia 
Chloride 
Dissolved Inor anic Carbon 
Dissolved Or anic Carbon 
Nitrate 
Nitrite 
Sallni 

Turbidi 

m L 

ORNL 
Regional 

Screening 
Level 

180 
180 
NA 
2.4 
180 

11000 

37000 
0.045 
7300 

18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 
NA 
180 
180 
NA 
2.4 
180 

11000 

NA 
NA 
NA 
NA 
NA 

58000 
3700 
NA 
NA 
NA 
NA 
NA 
NA 

Feeleral 
MCL 

NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
10 

2000 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
10 
1 

NA 
NA 
NA 
NA 
NA 
NA 

RIDEM 
GAGW 

Objectives 

NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 

2000 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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08 
MW16-45S 

MW16-45S-NWG-092804-D 
DUP 

9/2812004 

5090 
0.29 U 
0.05 U 

38300 
0.07 U 
0.4 U 
5.9 J 

0.97 J . ' 
13.4 
0.04 U 

62400 J 
7.4 

0.38 
0.33 J 

08 
MW16-46S 

MW16-46S-NWG-092804 
NORMAL 
9/28/2004 

6840 J 
0.29 U 
0.05 U 

32000 
0.07 U 

0.4 U 
6.3 J 

1 J 

26.6 
0.04 U 

75300 
11.9 
0.28 J 
0.35 J 

26600 33500 
0.13 J 0.08 U 

6930 9890 
609 646 

0.053 U 0.064 U 
1.3 J 1 J 

5190 7330 
0.3 U 0.36 J 

0.02 U 0.02 U 
41700 37600 J 

0.07 U 0.07 U 
2 3.3 

4.2 J 6.6 J 

235 276 
1.14 1.9 
51.3 39.3 

9 27 
15 13 

0.228 J 0.1 U 
0.1 U 0.1 U 

0.304 0.318 
5.61 1.14 

6.91 
0.677 

0.36 
4.52 

08 
MW16-47S 

MWl6-47S-NWG-092704 
NORMAL 
9/27/2004 

6840 J 
0.29 U 
0.05 U 

22000 J 
0.12 J 
0.4 U 
4.6 J 

1.6 

20.3 
0.09 U 

117000 
19.3 
0.2 J 

0.89 J 
228 
0.08 U 
8930 
95.5 

0.021 U 
2.3 J 

6940 
0.3 U 

0.02 U 
25500 J 

0.09 J 
5.4 
12 J 

283 
0.1 U 

50.5 
56 
28 

17.9 
0.1 U 

0.419 
38.2 
5.32 

0.689 
1.67 

1.4 

08 
MW16-48S 

MW16-48S-NWG-l00404 
NORMAL 
10/4/2004 

2890 
0.29 U 
0.05 U 

13800 
0.07 U 

1.2 
14.5 

2 

4.1 J 
0.03 J 

14000 
2.7 
1.9 

0.16 U ... 
0.09 J 

3130 
.. : 

0.021 U 
1.5 

3180 
0.35 J 
0.02 U 

14700 
0.07 U 
0.74 
3.7 

52 
2.12 
27.5 

2 
1 

0.1 U 
0.1 U 

0.136 
4.86 
6.25 

0.289 
1.35 
69.8 

08 
MW16-53S 

MW16-53S-NWG-l00704 
NORMAL 
1017/2004 

1640 
0.29 U 
0.05 U 
4040 
0.07 U 

0.4 U 
3.2 

3.5 

4.2 
0.09 U 

17700 
3.1 

0.56 
0.16 U 

13000 
0.08 U 
1050 

127 
0.057 U 

1.1 
1710 

0.3 U 
0.02 U 

3890 
0.07 U 
0.64 

6.8 

55.5 
0.27 

7.1 
16 
4 

0.1 U 

0.076 
2.82 
6.42 

0.212 
0.51 
1.75 
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Investigation 
Location 
Sample Number 
Sample Code 
Sam leDate 

Carbon DisuHide 
Chlorodibromomethane 
Chloromethane 
cis-l,2-Dichloroethene 
Ethane 

Tetrachloroethene 
Toluene 
Total 1 ,2-Dichloroethene 

Totai Chlorinated VOCS") 
Total X ienes 
trans-l,2-Dichloroethene 
T rlchloroethene 

ORNL 
Regional 

Screening 
Level 

1.1 
NA 

1000 
0.8 
1.8 
370 
NA 
NA 
1.5 
210 
NA 

1400 
0.11 
2300 
330 
NA 
200 
110 
1.7 

0.24 
340 
0.15 
0.41 
0.19 

0.Q16 

37000 
0.045 
7300 
73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 

Federal 
MCL 

NA 
80 
NA 
NA 
80 
NA 
70 
NA 
NA 
700 

10000 
NA 

10000 
5 

1000 
NA 

NA 
10000 

100 
5 

5 
7 
5 
5 

80 
2 

NA 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 

RIDEM 
GAGW 

Objectives 

NA 
NA 
NA 
NA 
NA 
NA 
70 
NA 
NA 
700 

10000 
NA 

10000 
5 

1000 
70 

NA 
10000 
100 
5 

5 
7 
5 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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08 
MW16-58S 

MW16-585-NWG-l01304 
NORMAL 

10113/2004 

5U 
1 U 

OU 
1 U 
1 U 
1 U 
1 U 

6.2 U 
5.8 U 

1 U 
2U 

22 
1 U 
1 U 
1 U 
1 U 

0.0266 
1 U 
1 U 
1 U 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

0.0266 J 

27.3 
0.42 U 
13.2 
0.11 UJ 
0.06 U 

25500 
1.3 U 

0.05 U 
0.43 U 

4340 
0.05 U 

2460 
12 J 

0.021 U 
0.62 J 

08 
MW16-59S 

MW16-595-NWG-l02504 
NORMAL 

10/2512004 

6.93 U 
1 U 

OU 
1 U 
1 U 
1 U 
1 U 

6.2 U 
5.8 U 

1 U 
2U 

3.3 U 
1 U 
1 U 
1 U 
1 U 

21 
1 U 
1 U 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

26.8 
0.42 U 
27.4 
0.11 U 
0.06 U 

10100 
1.4 U 

0.05 U 
1.1 
50 U 

0.12 
3460 
12.2 

0.021 U 
0.75 

08 
MW16-65S 

MW16-65S-NWG-l02804 
NORMAL 

10/28/2004 

7.61 U 
1 U 

OU 
1 U 
1 U 
1 U 
1 U 

6.2 U 
5.8 U 

1 U 
2U 

5.3 U 
1 U 
1 U 
1 U 
1 U 

1.24 
1 U 
1 U 

1.24 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

411 
0.42 U 
39.7 
0.11 UJ 
0.06 U 

16200 
1.8 U 

0.26 
1.2 U 

627 
0.4 

5350 
27.6 

0.093 U 
0.86 J 

09 
MW16-66S 

MW16-66S-NWG-111604 
NORMAL 

11116/2004 

5U 
0.166 J 

OU 
0.146 J 
0.269 J 

1 U 
1 U 

6.2 U 
5.8 U 

1 U 
2U 
5U 
1 U 

1 U 
2 U 

4.01 
3U 
1 U 

09 
MW16-67S 

MW16-67S-NWG-111604 
NORMAL 

11116/2004 

5 U 
1 U 
OU 
1 U 
1 U 
1 U 
1 U 

6.2 U 
5.8 U 

1 U 
2 U 

4.4 U 
1 U 

1 U 
2 U 

6.81 
3 U 
1 U 

4.01 6.81 
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Investigation ORNL 
Location Regional Federal RIDEM 
Sample Number Screening MCL GAGW 
Sample Code Level Objectives 
Sample Date Tap Water 
Total Metals (uglL) (Continued) 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Dissolved Metals (ug/l) 
Aluminum 37000 NA NA 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Cadmium 18 5 5 
Calcium NA NA NA 
Chromium 110 100 100 
Cobatt 11 NA NA 
Copper 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
Magnesium NA NA NA 
Manganese 880 NA NA 
Mercury 11 2 2 
Nickel 730 NA 100 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Miscellaneous Parameters (mgIL) 
Alkalinity NA NA NA 
Ammonia NA NA NA 
Chloride NA NA NA 
Dissolved Inorganic Carbon NA NA NA 
Dissolved Organic Carbon NA NA NA 
Nitrate 58000 10 NA 
Nitrite 3700 1 NA 
Salinity (ppth) NA NA NA 
Sulfate NA NA NA 
pH NA NA NA 
Conductivity NA NA NA 
DO NA NA NA 
Turbidi!Y NA NA NA 

TABLE 4-31 
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08 08 08 
MWl6-58S MWl6-59S MW16-65S 

MW16-58S-NWG-l01304 MW16-59S-NWG-l02504 MW16-65S-NWG-l02804 
NORMAL NORMAL NORMAL 

10/13/2004 10/25/2004 10/2812004 

3320 2250 2230 
0.29 U 0.29 U 0.29 UJ 
0.05 U 0.05 U 0.05 U 

26600 J 62300 J 30300 J 
0.07 U 0.07 U 0.07 U 

0.9 J 0.4 U 1.8 
3.7 J 8 12.7 J 

I 2.9 I 14.7 I 32.3 , 0.09 U , 
6.2 26 37.2 

0.03 U 0.02 U 0.07 U 
30000 9520 18100 

1.7 0.93 U 1.1 
0.03 0.01 U 0.11 
0.42 U 0.74 0.3 U 
269 50 U 50 U 

0.08 U 0.08 U 0.15 J 
2740 3320 5650 
12.5 J 11.4 15.5 

0.021 U 0.021 U 0.047 U 
0.71 J 0.7 0.55 J 
3450 2150 2040 

0.3 U 0.3 U 0.3 UJ 
0.02 U 0.02 U 0.02 U 

32800 59900 26500 J 
0.07 U 0.07 U 0.074 UJ 
0.64 0.11 U 1 
4.2 J 2.5 9.8 J 

67.8 4.5 23.5 
0.15 0.1 U 0.1 U 
68.7 102 79.6 

7 1 2 
2 2 2 

3.42 9.12 
0.1 U 0.1 U 0.1 U 

0.202 0.224 0.162 
8.37 6.46 5.11 
7.15 5.59 9.88 

0.328 0.425 0.278 
6.73 7.09 9.34 

1.8 3 11 

09 09 
MW16-66S MW16-67S 

MW16-66S-NWG-111604 MW16-67S-NWG-111604 
NORMAL NORMAL 

11/16/2004 11/16/2004 

I 

32.2 U 32.2 U 

4.8 11 

6.3 4.5 
0.29 0.17 
6.65 25.8 

5 3 
1 1 

8.01 5.21 
0.1 U 0.1 U 

3.91 5.43 
5.66 5.6 

0.054 0.114 
8.51 8.55 

1.3 1.8 
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Investigation 
Location 
Sample Number 
Sample Code 
Sam Ie Date 

Bromodichloromethane 
BTEX(l) 

Carbon DisuHide 
Chlorodibromomethane 
Chloromethane 
cis-1.2-Dichloroethene 
Ethane 

Tetrachloroethene 
Toluene 
Total 1.2-Dichloroethene 
Total Chlorinated VOCS(l) 
Total X lenes 
trans-1,2-Dichloroethene 
T richloroethene 
Low-Level Volatile Or anics 
1.1.2-Trichloroethane 
1 .1-Dichloroethene 
1.2-Dichloroethane 

Arsenic 
Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium 
Cobalt 

ORNL 
Regional 

Screening 
Level 

1.1 
NA 

1000 
0.8 
1.8 
370 
NA 
NA 
1.5 
210 
NA 

1400 
0.11 
2300 
330 
NA 
200 
110 
1.7 

0.24 
340 
0.15 
0.41 
0.19 
0.016 

37000 
0.045 
7300 

73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 

Federal 
MCL 

NA 
80 

NA 
NA 
80 
NA 
70 
NA 
NA 
700 

10000 
NA 

10000 
5 

1000 
NA 
NA 

10000 
100 
5 

5 
7 
5 
5 

80 
2 

NA 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 

RIDEM 
GAGW 

Objectives 

NA 
NA 
NA 
NA 
NA 
NA 
70 
NA 
NA 
700 

10000 
NA 

10000 
5 

1000 
70 

NA 
10000 
100 

PAGE 19 OF 21 

09 
MW16-68S 

MW16-68S-NWG-120904 
NORMAL 
1219/2004 

5U 
1 U 

OU 
0.167 J 

1 U 
0.101 J 

1 U 
6.2 U 
5.8 U 

1 U 

14 U 

1 U 
2 U 

12.1 
1 U 
1 U 

09 
MW16-69S 

MW16-69S-NWG-111704 
NORMAL 

11117/2004 

5.45 U 
1 U 

OU 
1 U 
1 U 
1 UJ 
1 U 

6.2 U 
5.8 U 

1 U 
2U 

3.3 U 
1 U 

1 U 
2U 

10 
3U 
1 U 

09 
MW16-70S 

MW16-70S-NWG-111704 
NORMAL 

11117/2004 

5U 
1 U 

OU 
1 U 
1 U 
1 U 
1 U 

6.2 U 
5.8 U 

1 U 
2 U 

4.6 U 
1 U 

1 U 
2U 

20 
3U 
1 U 

09 
MW16-71S 

MW16-71 S-NWG-111704 
NORMAL 

11117/2004 

5 U 
1 U 

OU 
0.262 J 

1 U 
1 U 
1 U 

6.2 U 
5.8 U 

1 U 
2U 

4.2 U 
1 U 

1 U 
2U 

4.58 
3U 
1 U 

5 12 10 20 4.58 

5 
7 
5 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
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Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Dissolved Metals u 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Coba~ 

Co er 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Miscellaneous Parameters m L 
Alkallni 
Ammonia 
Chloride 
Dissolved I nor anic Carbon 
Dissolved Or anic Carbon 
Nitrate 
Nitrite 
Sallnl 

Turbidi 

ORNL 
Regional 

Screening 
Level 

NA 
180 
180 
NA 
2.4 
180 

11000 

37000 
0.045 
7300 

18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 
NA 
180 
180 
NA 
2.4 
180 

11000 

NA 
NA 
NA 
NA 
NA 

58000 
3700 
NA 
NA 
NA 
NA 
NA 
NA 

Federal 
MeL 

NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
10 

2000 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
10 
1 

NA 
NA 
NA 
NA 
NA 
NA 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 

RIDEM 
GAGW 

Objectives 

NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 

2000 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

PAGE 200F21 

09 
MW16-68S 

MW16-68S-NWG-120904 
NORMAL 
12/9/2004 

32.2 UJ 

27 

5.2 
0.12 
300 

5 

09 
MW16-69S 

MW16-69S-NWG-111704 
NORMAL 

11/17/2004 

32.2 U 

23.4 

2.8 
0.1 U 

93.6 
3 
1 

09 
MW16-70S 

MW16-70S-NWG-111704 
NORMAL 

11/17/2004 

32.2 UJ 

32.6 

2.5 
0.21 
307 

3 
2 

NA 4.7 11 38.9 
NA 0.Q1 U 0.1 U 0.1 U 
NA 
NA 42 4.55 13 
NA 8.15 5.69 5.23 
NA 0.758 0.408 1.083 
NA 9.42 6.83 9.34 
NA 5 3.44 3.97 

09 
MW16-71S 

MW16-71 S-NWG-111704 
NORMAL 

11117/2004 

32.2 UJ 

6.6 

13.5 
0.23 
128 

3 
2 

7.09 
0.1 U 

11.5 
6.32 

0.483 
3.14 
2.12 

Table 4-31 



Investigation Description: 
08 - CTO 97 Supplemental Phase II Investigation 
09 - CTO 107 HRC Injection Study 

Qualifiers: 
J - Estimated value. 
U - Non-detected result. 
UJ - Non-detected result is estimated. 
UR - Non-detected result Is rejected. 

Sample Code Description: 
NORMAL - One sample was collected at this location. 
ORIG - First of two samples collected at this location. 
DUP - Second of two samples cOllected at this location. 
AVG - Average of the two samples collected at this location. 

Acronyms: 
GA = Drinking water suitability 
GW " Groundwater 
MCl = Maximum Contaminant Level 
NA = Not applicable/not available 
ORNl = Oak Ridge National laboratory 
RI = Remedial Investigation 
RIDEM = Rhode Island Department of Environmental Management 
VOC = Volatile organic compound 

Footnotes: 

TABLE 4-31 

SUMMARY OF CHEMICALS DETECTED 
2004 SHAllOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 21 OF 21 

1 - The calculation of the BTEX and the total chlorinated VOCs are defined in the Section 4 text. "0 U" indicates that this chemical group was not detected in the sample analyzed. 
2 - A concentration that is shaded exceeds one or more criterion presented in the table. 
3 - A blank cell in the table indicates that the sample was not analyzed for the target analyte. 

Table 4-31 





Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Area Tap Water 
Volatile Organic Compounds (ug/L) 
Benzene 0.41 5 
BTEX NA NA 
Chloroform 0.19 80 
cis-l,2-Dichloroethene 370 70 
Tetrachloroethene 0.11 5 
Total Chlorinated VOCs NA NA 
trans-l,2-Dichloroethene 110 100 
Trichloroethene 1.7 5 
Vinyl Chloride 0.Q16 2 
Semivolatile Organic COlllpounds u!ll\. 
2-Methylnaphthalene 150 NA 
Acenaphthene 2200 NA 
Acenaphthylene 2200 NA 
Anthracene 11000 NA 
FI uoranthene 1500 NA 
Fluorene 1500 NA 
High Molecular Weight PAHs NA NA 
Low Molecular Weight PAHs NA NA 
Naphthalene 0.14 NA 
Phenanthrene 1100 NA 
Pyrene 1100 NA 
Total PAHs NA NA 
Polycyclic Aromatic Hydrocarbons (ngll) 
2-Methylnaphthalene 150000 NA 
Acenaphthene 2200000 NA 
Acenaphthylana 2200000 NA 
Anthracene 11000000 NA 
Benzo a)pyrane Equivalents 2.9 200 
Benzo a anthracene 29 NA 
Benzo a)pyrane 2.9 200 
Banzo b fluoranthene 29 NA 
Banzo (g,h,i)perylane 1100000 NA 
Benzo(k)fluoranthane 290 NA 
Chrysene 2900 NA 
Dibenzo(a,h)anthracene 2.9 NA 
Dibenzofuran NA NA 
Fluoranthena 1500000 NA 
Fluorene 1500000 NA 
High Molecular Weight PAHs NA NA 
Indeno(I,2,3-cd)pyrene 29 NA 
Low Molecular Weight PAHs NA NA 
Naphthalene 6200 NA 
Phenanthrene 1100000 NA 
Pyrene 1100000 NA 
Total PAHs NA NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 1 OF 28 

10 10 
MW16-01S MWI6-03S 

RIDEM MW16-01S-NWG-082707 MWI6-03S-NWG-082807 
GAGW NORMAL NORMAL 

Objectives 20070827 20070828 
CREOSOTE DIP TANK NCENTRAL EASTERN 

5 0.1 U 0.1 U 
NA OU OU 
NA 0.1 UJ 0.1 UJ 
70 0.53 U 0.53 U 
5 0.1 U 0.1 U 

NA OU OU 
100 0.5 U 0.5 U 
5 0.1 U 0.1 U 
2 0.1 U 0.1 U 

NA 0.1 U 
NA 0.1 U 
NA 0.1 U 
NA 0.1 U 
NA 0.1 U 
NA 0.1 U 
NA OU 
NA OU 
20 0.1 U 
NA 0.1 U 
NA 0.1 U 
NA OU 

NA 
NA 
NA 
NA 
200 
NA 
200 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

20000 
NA 
NA 
NA 

10 10 10 
MW16-04S MWI6-04S MW16-04S 

MWI6-04S-NWG-052207 MWI6-04S-NWG-061507 MW16-04S-NWG-082007 
NORMAL NORMAL NORMAL 
20070522 20070615 20070820 

NCENTRAL EASTERN NCENTRAL EASTERN NCENTRAL EASTERN 

0.2 UJ 0.1 U 
OU OU 

0.2 UJ 0.17 
0.53 U 0.53 U 

0.2 UJ 0.1 U 
OU OU 

0.5 U 0.5 U 
0.2 UJ 0.1 U 
0.2 UJ 0.1 U 

0.1 U 
0.16 

0.1 U 
0.1 U 

0.38 
0.15 
0.58 
0.61 

0.1 U 
0.3 
0.2 

1.19 
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Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Area 

Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

ORNL 
Regional 

Screening 
Level 

2200000 
2200000 
11000000 

2.9 
29 
2.9 
29 

1100000 
290 
2900 
2.9 
NA 

1500000 
1500000 

NA 
29 
NA 

6200 
1100000 
1100000 

NA 

37000 
0.045 
7300 

73 
18 
NA 
110 
11 

1500 
26000 

NA 
880 
730 
NA 
180 
NA 
2.4 
180 

11000 

Federal 
MCL 

NA 
NA 
NA 
0.2 
NA 
0.2 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
NA 
NA 
NA 
NA 
50 
NA 
2 

NA 
NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE20F28 

10 10 10 
MWl6-01S MWl6-03S MW16-04S 

RIDEM MWl6-01S-NWG-082707 MW16-03S-NWG-082807 MWl6-04S-NWG-052207 
GA GW NORMAL NORMAL NORMAL 

Objectives 20070827 20070828 20070522 
CREOSOTE DIP TANK NCENTRAL EASTERN NCENTRAL EASTERN 

NA 
NA 
NA 
0.2 
NA 
0.2 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
20 
NA 
NA 
NA 

NA 67.2 37 U 199 
NA 1 U 1 U 

2000 92 11 U 206 
4 0.051 U 0.051 U 0.15 U 
5 0.11 U 0.11 U 0.17 J 

NA 16200 21500 58300 
100 0.22 U 0.22 U 0.38 U 
NA 0.61 U 1.1 U 0.15 U 
NA 1.7 U 1.7 U 6.3 U 
NA 89 J 720 J 26300 
NA 4820 2340 4210 
NA 49.3 38.3 479 

.100 0.73 U 0.79 U 2.1 U 
NA 2210 2610 4810 
50 5.2 U 8 17.6 U 
NA 190000 15800 18700 
2 1 U 1 U 0.007 U 

NA 0.62 U 0.7 U 0.47 U 
NA 21.6 U 19.3 U 25.4 

10 10 
MWl6-04S MW16-04S 

MW16-04S-NWG-061507 MW16-04S-NWG-082007 
NORMAL NORMAL 
20070615 20070820 

NCENTRAL EASTERN NCENTRAL EASTERN 

23 J 
0.901 U 

295 
0.15 U 

0.1 U 
67900 

0.38 U 
0.68 U 

6.3 U 
22300 

5940 
371 
0.85 J 

5290 
13.7 U 

28300 
0.011 U 

0.47 U 
17.9 
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Investigation 
location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCl 
Sample Date Level 
Area T~Water 
Filtered Inorganics (uglL) 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Iron 26000 NA 
Magnesium NA NA 
Manltanese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Sodium NA NA 
Petroleum Hydrocarbons mg/\. 

ITPH (C09-C36) I NA I NA 
TPH C09-C44 NA I NA 
Miscellaneous Parameters 
Turbidity NTUs NA NA 
pH NA NA 
Conductivity mS/cm NA NA 
DO (mglL) NA NA 
Salini~ NA NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 

I 

FORMER NCBC DAVISVILLE 
NORTH KINGSTOWN, RHODE ISLAND 

PAGE30F 28 

10 10 
MWI6-01S MW16-03S 

RIDEM MWl6-01S-NWG-082707 MW16-03S-NWG-082807 
GAGW NORMAL NORMAL 

Objectives 20070827 20070828 
CREOSOTE DIP TANK NCENTRAL EASTERN 

NA 37 U 
NA I U 

2000 II U 
5 0.11 U 

NA 21100 
100 2.1 
NA 1.3 U 
NA 314 J 
NA 2310 
NA 42.3 
100 0.84 U 
NA 2540 
NA 15400 

NA I I 
NA I I 

NA 4.31 8 
NA 5.08 5.83 
NA 2.1 11.9 
NA 7.69 0.89 
NA 0.1 0.7 

10 10 10 
MW16-04S MW16-04S MW16-04S 

MW16-04S-NWG-052207 MW16-04S-NWG-061507 MWI6-04S-NWG-082007 
NORMAL NORMAL NORMAL 
20070522 20070615 20070820 

NCENTRAL EASTERN NCENTRAL EASTERN NCENTRAL EASTERN 

I I I 
I I I 

2.5 1.5 3.25 
6.59 6.79 6.69 
23.1 0.999 0.635 
3.14 4.53 2.08 

1.4 0.1 0 
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Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Area Tap Water 
Volatile Organic Compounds (ugIL) 
Benzene 0.41 5 
BTEX NA NA 
Chloroform 0.19 80 
cis-l,2-Dichloroethene 370 70 
Tetrachloroethene 0.11 5 
Total Chlorinated VOCS NA NA 
trans-l,2-Dichloroethene 110 100 
Trichloroethene 1.7 5 
Vinyl Chloride 0,016 2 
Semivolatile Organic Compounds (ugll) 
2-Methylnaphthalene 150 NA 
Acenaphthene 2200 NA 
Acenaphthylene 2200 NA 
Anthracene 11000 NA 
FI uoranthene 1500 NA 
Fluorene 1500 NA 
High Molecular Weight PAHs NA NA 
Low Molecular Weight PAHs NA NA 
Naphthalene 0.14 NA 
Phenanthrene 1100 NA 
Pyrene 1100 NA 
Total PAHs NA NA 
Polycyclic Aromatic Hydrocarbons (ngIL) 
2-Methvlnaphthalene 150000 NA 
Acenaphthene 2200000 NA 
Acenaphthylene 2200000 NA 
Anthracene 11000000 NA 
Benzo a!Qyrene Equivalents 2.9 200 
Benzo a anthracene 29 NA 
Benzo a)pyrene 2.9 200 
Benzo b fluoranthene 29 NA 
Senzo 'g,h,i)pervlene 1100000 NA 
Senzo k)fluoranthene 290 NA 
Chrysene 2900 NA 
Dibenzo(a,h)anthracene 2.9 NA 
Dibenzofuran NA NA 
FI uoranthene 1500000 NA 
Fluorene 1500000 NA 
High Molecular Weight PAHs NA NA 
Indeno(I,2,3-cd)pyrene 29 NA 
Low Molecular Weight PAHs NA NA 
Naphthalene 6200 NA 
Phenanthrene 1100000 NA 
Pyrene 1100000 NA 
Total PAHs NA NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE40F28 

10 10 
MWl6-05S MWl6-06S 

RIDEM MWl6-OSS-NWG-052107 MWl6-06S-NWG-082807 
GAGW NORMAL NORMAL 

Objectives 20070521 20070828 
NCENTRAL EASTERN CREOSOTE DIP TANK 

5 0.1 UJ 0.1 U 
NA OU OU 
NA 0.1 UJ 0.1 UJ 
70 0.53 U 0.53 U 
5 0.1 UJ 0.1 U 

NA OU OU 
100 0.5 U 0.5 U 
5 0.1 UJ 0.1 U 
2 0.1 UJ 0.1 UJ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
20 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
200 
NA 
200 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

20000 
NA 
NA 
NA 

10 10 10 
MWl6-07S MWl6-11S MW16-15S 

MWl6-07S-NWG-082907 MW16-11S-NWG-071607 MW16-15S-NWG-071407 
NORMAL NORMAL NORMAL 
20070829 20070716 20070714 

CREOSOTE DIP TANK BUILDING 41 BUILDING 41 

0.5 U 0.1 U 0.1 U 
OU OU OU 

0.35 U 0.1 U 0.1 U 
0.53 U 0.53 U 0.53 U 
0.52 U 0.1 U 0.1 U 

OU 1.3 6.6 
0.5 U 0.5 U 0.5 U 
0.5 U 1.3 , . 

0.51 U 0.1 U J 0.1 U J 

120 
5.2 
1.6 

0.55 
0.19 
6.5 

0.37 
142.35 

5.9 I 
I 0.18 I 
I 142.72 I 
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Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Area 

Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

ORNL 
Regional Federal 

Screening MCL 
Level 

Ta Water 

2200000 NA 
2200000 NA 
11000000 NA 

2.9 0.2 
29 NA 
2.9 0.2 
29 NA 

1100000 NA 
290 NA 

2900 NA 
2.9 NA 
NA NA 

1500000 NA 
1500000 NA 

NA NA 
29 NA 
NA NA 

6200 NA 
1100000 NA 
1100000 NA 

NA NA 

37000 NA 
0.045 10 
7300 2000 

73 4 
18 5 
NA NA 
110 100 
11 NA 

1500 1300 
26000 NA 

NA NA 
880 NA 
730 NA 
NA NA 
180 50 
NA NA 
2.4 2 
180 NA 

11000 NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE50F28 

10 10 
MWI6-05S MWI6-06S 

RIDEM MWI6-05S-NWG-G52107 MWI6-06S-NWG-082807 
GAGW NORMAL NORMAL 

Objectives 20070521 20070828 
NCENTRALEASTERN CREOSOTE DIP TANK 

NA 
NA 
NA 
0.2 
NA 
0.2 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
20 
NA 
NA 
NA 

NA 14 U 37 U 
NA 2.4 J 1 U 

2000 4.8 18.4 
4 0.15 U 0.051 U 
5 0.1 U 0.11 U 

NA 14300 17600 
100 0.38 U 0.22 U 
NA 7.5 0.79 U 
NA 6.3 U 1.7 U 
NA 31200 198 J 
NA ~ 3590 
NA 1550 13.2 
100 3.1 U 1.1U 
NA 1540 2170 
50 0.98 U 5.2 U 
NA 4250 56700 
2 0.008 U 1 U 

NA 0.47 U 0.4 U 
NA 15.6 U 19.B U 

10 10 10 
MWI6-07S MWI6-11S MW16-15S 

MWI6-07S-NWG-082907 MWI6-11S-NWG-071607 MWI6-15S-NWG-071407 
NORMAL NORMAL NORMAL 
20070829 20070716 20070714 

CREOSOTE DIP TANK BUILDING 41 BUILDING 41 

37 U 98.2 U 249 U 
0.04 U 0.Q4 UJ 

25.2 5.1 34.3 
0.051 U 0.15 U 0.15 U 

0.11 U 0.1 UJ 0.1 UJ 
76400 860 9650 

23.5 0.97 1 
2.7 0.73 U 0.49 U 
2.8 6.3 U 6.3 U 

11400 J 470 486 
7580 239 U 2170 

214 20.8 7.5 U 
2.5 U 1.5 0.66 J 

3590 614 3570 
11.3 2.3 U I.B U 

35800 6620 73900 
1 U 0.015 U 0.023 U 

0.43 U 0.47 U 0.47 U 
15.2 U 35.6 17.7 
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Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Area Tap Water 
Filtered Inorganics (ugll) 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Iron 26000 NA 
Magnesium NA NA 
M~anese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Sodium NA NA 
Petroleum Hydrocarbons m!lll) 

ITPH (C09-C36) NA I NA 
TPH C09-C44 NA I NA 
Miscellaneous Parameters 
Turbiditv (NTUs) NA NA 
pH NA NA 
Conductivity (mS/cm) NA NA 
DO (mgIL) NA NA 
Salini!y NA NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 60F 28 

10 10 
MW16-0SS MW16-06S 

RIDEM MW16-05S-NWG-052107 MW16-06S-NWG-D82807 
GAGW NORMAL NORMAL 

Objectives 20070521 20070828 
NCENTRAL EASTERN CREOSOTE DIP TANK 

NA 
NA 

2000 
5 

NA 
100 
NA 
NA 
NA 
NA 
100 
NA 
NA 

I NA I I 
T NA I I 

NA 4.5 4.59 
NA 6.11 5.33 
NA 0.255 4.52 
NA 16.56 3.25 
NA 0 0.2 

10 10 10 
MW16-07S MW16-11S MW16-15S 

MW16-07s-NWG-082907 MW16-11s-NWG-D71607 MW16-1SS-NWG-071407 
NORMAL NORMAL NORMAL 
20070829 20070716 20070714 

CREOSOTE DIP TANK BUILDING 41 BUILDING 41 

I I 
I I I I 

3.69 4.26 4.33 
6.28 4.62 5.8 
1.34 0.045 0.483 
0.62 9.88 7.66 

0.1 0 0 

Table 4·32 



Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Area Tap Water 
Volatile Organic Compounds (ug/Lt 
Benzene 0.41 5 
BTEX NA NA 
Chloroform 0.19 80 
cis-l,2-Dichloroethene 370 70 
Tetrachloroethene 0.11 5 
Total Chlorinated VOCs NA NA 
trans-l,2-Dichloroethene 110 100 
Trichloroethene 1.7 5 
Vinyl Chloride 0.016 2 
Semivolatile Organic Compounds (ugIL) 
2-Methylnaphthalene 150 NA 
Acenaphthene 2200 NA 
Acenaphthylene 2200 NA 
Anthracene 11000 NA 
Fluoranthene 1500 NA 
Fluorene 1500 NA 
High Molecular Weight PAHs NA NA 
Low Molecular Weight PAHs NA NA 
Naphthalene 0.14 NA 
Phenanthrene 1100 NA 
Pyrena 1100 NA 
Total PAHs NA NA 
Po~yclic Aromatic Hydrocarbons nWl. 
2-Methylnaphthalene 150000 NA 
AcenClPhthene 2200000 NA 
Acenaphthylena 2200000 NA 
Anthracene 11000000 NA 
Benzo a)pyrene Equivalents 2.9 200 
Benzo a)anthracene 29 NA 
Benzo a)pyrene 2.9 200 
Benzo b fl uoranthene 29 NA 
Benzo :g,h,i)perylene 1100000 NA 
Benzo k)fluoranthene 290 NA 
Chrysene 2900 NA 
Dibenzo(a,h)anthracene 2.9 NA 
Dibenzoiuran NA NA 
FI uoranthene 1500000 NA 
Fluorene 1500000 NA 
High Molecular Weight PAHs NA NA 
Indeno(l,2,3-cd)pyrene 29 NA 
Low Molecular Weight PAHs NA NA 
Naphthalene 6200 NA 
Phenanthrene 1100000 NA 
Pyrene 1100000 NA 
Total PAHs NA NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 70F 28 

10 10 
MWl6-17S MWl6-17S 

RIDEM MWl6-17S-NWG-061607 W16-17S-NWG-061607-AV 
GAGW ORIG AVG 

Objectives 20070616 20070616 
EASTERN AREA EASTERN AREA 

5 0.1 U 0.1 U 
NA OU OU 
NA 0.18 0.18 
70 0.53 U 0.53 U 
5 0.1 U 0.1 U 

NA OU OU 
100 0.5 U 0.5 U 

5 0.1 U 0.1 U 
2 0.1 U 0.1 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
20 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
200 
NA 
200 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

20000 
NA 
NA 
NA 

10 10 10 
MWl6-17S MW16-23S MW16-25S 

MWl6-17S-NWG-061607-0 MWl6-23S-NWG-071307 MW16-2SS-NWG-052107 
OUP NORMAL NORMAL 

20070616 20070713 20070521 
EASTERN AREA EASTERN AREA EASTERN AREA 

0.1 U 0.1 U 0.1 UJ 
OU OU OU 

0.18 0.1 U 0.1 UJ 
0.53 U 0.53 U 0.53 U 

0.1 U I' 0.1 UJ 
OU I 30.4 I 1.5 

0.5 U I 0.5 U I 0.5 U 
0.1 U I 1.5 J 
0.1 U I 0.1 U I 0.1 UJ 

Table 4-32 



Investigation 
Location ORNL 
Sample Number Regional Federal 
Semple Code Screening MCL 
Semple Date Level 
Area Tap Water 
Filtered Polycyclic Aromatic Hydrocarbons (nglL) 
Acenaphthene 2200000 NA 
Acenaphthylene 2200000 NA 
Anthracene 11000000 NA 
Benzo a)pyrene Equivalents 2.9 0.2 
Benzo a)anthracene 29 NA 
Benzo a)pyrene 2.9 0.2 
Benzo blfluoranthene 29 NA 
Benzo :g,h,l)perylene 1100000 NA 
Senzo k fluoranthene 290 NA 
Chrysene 2900 NA 
Dibenzo(a,h anthracene 2.9 NA 
Dibenzofuran NA NA 
Fluoranthene 1500000 NA 
Fluorene 1500000 NA 
High Molecular Weight PAHs NA NA 
Indeno 1,2,3·cd}Qyrene 29 NA 
Low Molecular Weight PAHs NA NA 
Nae..hthalene 6200 NA 
Phenanthrene 1100000 NA 
P~rene 1100000 NA 
Total PAHs NA NA 
Ino!ll8nics (ua/L 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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10 10 
MWl6-17S MW16·17S 

RIDEM MWl6-17S·NWG·061607 Wl6-17S-NWG·061607-AV 
GAGW ORIG AVG 

Objectives 20070616 20070616 
EASTERN AREA EASTERN AREA 

NA 
NA 
NA 
0.2 
NA 
0.2 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
20 
NA 
NA 
NA 

NA 51.1 42.35 
NA 0.022 UJ 0.022 UJ 

2000 3.1 J 3J 
4 0.15 U 0.15 U 
5 0.1 U 0.1 U 

NA 1390 1370 
100 0.48 J 0.335 J 
NA 0.1.5 U 0.15 U 
NA 6.3 U 6.3 U 
NA 158 112.1 
NA 509 501 
NA 3.7 3.05 J 
100 1 J 0.6475 J 
NA 1250 1235 
50 2.8 U 2.1 U 
NA 2570 2530 
2 0.008 U 0.0085 U 

NA 0.47 U 0.47 U 
NA 20.7 12.8 

10 10 10 
MWl6-17S MWl6-23S MW16·25S 

MWl6-17S-NWG-061607·D MWl6-23S·NWG·071307 MW16·25S·NWG·052107 
DUP NORMAL NORMAL 

20070616 20070713 20070521 
EASTERN AREA EASTERN AREA EASTERN AREA 

33.6 32.1 U 1040 
0.022 UJ 0.04 UJ I .. 

2.9 J 24.4 11 
0.15 U 0.15 U 0.15 U 

0.1 U 0.1 UJ 0.1 U 
1350 10900 3020 
0.38 U 0.76 1.5 
0.15 U 0.49 U 1 U 

6.3 U 6.3 U 6.3 U 
66.2 82.2 U 2080 
493 2950 1480 
2.4 J 9.5 U 32.8 

0.59 U 0.59 U 1.7 U 
1220 3330 1170 

1.4 U 0.98 UJ 1 U 
2490 84500 6690 
0.009 U 0.059 U 0.05 U 
0.47 U 0.47 U 1.5 

9.8 U 34.9 35.7 

Table 4-32 



Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
SampIeOate level 
Area Tap Water 
Finered Inorjlanics (ug/l) 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Sodium NA NA 
Petroleum Hydrocarbons (mg/l) 

ITPH (C09-C36) I NA I NA 
ITPH (C09-C44) I NA I NA 
Miscellaneous Parameters 
Turbidity (NTUs) NA NA 
pH NA NA 
Conductivity (mS/cm) NA NA 
DO lllJllll.l NA NA 
Salinity NA NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 

I 
I 

FORMER NCBC DAVISVILLE 
NORTH KINGSTOWN, RHODE ISLAND 

PAGE90F28 

10 10 
MWl6-17S MWl6-17S 

RIDEM MWl6-17S-NWG-Q61607 Wl6-175-NWG-061607-AV 
GAGW ORIG AVG 

Objectives 20070616 20070616 
EASTERN AREA EASTERN AREA 

NA 
NA 

2000 
5 

NA 
100 
NA 
NA 
NA 
NA 
100 
NA 
NA 

NA I I 
NA I I 

NA 1.4 
NA 5.51 
NA. 0.133 
NA 9.44 
NA 

10 10 10 
MWl6-17S MW16-23S MWl6-25S 

MWl6-17S-NWG-061607-C MWl6-23S-NWG-071307 MW16-25S-NWG-052107 
CUP NORMAL NORMAL 

20070616 20070713 20070521 
EASTERN AREA EASTERN AREA EASTERN AREA 

23.5 J 
0.056 U 

5.3 
0.1 U 

2770 
0.39 J 
0.39 U 
83.4 U 
1120 

6.9 U 
0.93 U 
948 

6710 

I 
I 

2.33 23 
5.67 5.1 

0.537 0.62 
8.41 6.38 

0 0 

Table 4·32 



Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Area 

Benzene 
BTEX 
Chloroform 
cis-l,2-Dichloroethene 
Tetrachloroethene 
Total ChlOrinated VOCs 

ORNL 
Regional Federal 

Screening MCL 
Level 

Ta Water 

0.41 
NA 

0.19 
370 
0.11 
NA 
110 
1.7 

0.016 

150 
2200 
2200 
11000 
1500 
1500 
NA 
NA 

0.14 
1100 
1100 
NA 

150000 
2200000 
2200000 
11000000 

2.9 
29 
2.9 
29 

1100000 
290 
2900 
2.9 
NA 

1500000 
1500000 

NA 
29 
NA 

6200 
1100000 
1100000 

NA 

5 
NA 
80 
70 
5 

NA 
100 
5 
2 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
200 
NA 
200 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 10 OF 28 

10 10 
MW16-33S MWl6-37S 

RIDEM MWl6-33S-NWG-o&1607 MWl6-37S-NWG-osl407 
GAGW NORMAL NORMAL 

Objectives 20070616 20070614 
EASTERN AREA EASTERN AREA 

5 0.1 U 0.1 U 
NA OU OU 
NA 0.1 U 0.1 U 
70 0.53 U 0.53 U 
5 0.1 U 

NA 0.21 30 
100 0.5 U 0.5 U 
5 0.1 U 
2 0.1 U 0.1 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
20 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
200 
NA 
200 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

20000 
NA 
NA 
NA 

10 10 10 
MW16-40S MWl6-44S MWI6-45S 

MWI6-40S-NWG-082207 MWI6-44S-NWG-081207 MWI6-45S-NWG-081107 
NORMAL NORMAL NORMAL 
20070822 20070812 20070811 

NCENTRAL EASTERN NORTH CEN FFTA NORTH CEN FFTA 

0.1 U 0.36 0.1 U 
OU 0.36 OU 

0.1 UJ 0.1 UJ 0.1 UJ 
4.1 9 3.2 
0.1 U 0.1 U 0.1 U 

30.1 17.5 3.57 
0.5 U 1.5 0.5 U 
0.1 U 1.7 0.11 

I 

4.1 U 2.9 U 
3J 37 

10 U 0.91 J 
0.85 J 1.2 J 

10 U 5.61 
10 U 10 U 
10 U 10 U 
10 U 10 U 
1.6 U 4.1 U 
10 U 10 U 
1.2 U 2.1 U 
10 U 5.1 J 

4U 4U 
3U 8.6 U 
OU 10.2 

10 U 5.1 J 
3.85 39.11 

7.4 U 7U 
5U 4.7 U 

2.4 U 3.5 U 
3.85 49.31 

Table 4-32 



Location 
sample Number 
Sample Code 
l~mpleDate 
I Area 
Filtered : Aromatic 

~I ,h,i)perylene 

:hrysene 
ILbenzo(a,h) 

I Fluorene 
IHigh MolecularWeight PAHs 
IlnOeno(, ,2,3-cd)pvrene 

ow Molecularj'\/eight I"~Hs 

vrene 
ITotal PAHs 

IAJ!JITlinum 
IArsenic 
IB<irium 
I Beryllium 
C~dmium 

Calcium 
Chromium 
Cobalt 
C~per 
Iron 

Nickel 
Potassium 
Selenium 
Sodium 

IThallium 

IZlnc 

. (ug/l) 

J(ngtL) 

ORNL 
Regional Federal 

Screening MCL 
Level 

Tap Water 

2200000 
2200000 
ll00Q()Q() 

2.9 
29 
2.9 
29 

110000c 
290 
2900 
2.9 
NA 

1500000 
1500000 

NA 
29 
NA 

6200 
1100000 
1100000 

NA 

37000 
0.045 
730~ 
73 

NA 
1/Q 
11 
15~ 

26000 
N~ 
880 
73Q. 
NA 
18e 
NA 
2.4 
180 

11000 

NA 
NA 
NA 
0.2 
NA 
0.2 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
10 

20()O 
4 

NA 
IOC 
NA 

130C 
NA 

-~ 
NA 
NA 
NA 
50 
NA 
2 

NA 
NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 11 OF 28 

10 
MWI6-33S 

RIDEM MWI6-338-NWG-061607 
GAGW NORMAL 

Objectives 20070616 

NA 
NA 
NA 
0.2 
NA 
0.2 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
20 
NA 
NA 
NA 

NA 
NA 

2000 
4 
5 

NA 
oc 

NA 
NA 
NA 
NA 
NA 

NA 
50 
NA 
2 

NA 
NA 

EASTERN AREA 

17.5 J 
0.022 UJ 

0.15 U 

1570 

0.15 U 

~ 
19 U 

~ 
1.8 U 

~ 
454 
0.98 U 

3810 
1.008 
0.47 U 
14.6 U 

10 10 
MW16-37S MWI6-40S 

MWI6-37S-NWG-061407 MWI6-40S-NWG-D82207 
NORMAL NORMAL 

10 
MWI6-44S 

MWI6-44S-NWG-081207 
NORMAL 

10 
MW16-45S 

MWI6-45S-NWG-081107 
NORMAL 

20070614 20070822 
EASTERN AREA NCENTRAl EASTI:RN 

20070811 
NORTH CEN FF"rA 

97.3 
0.022 UJ 

19.7 
0.15 U 
0.88 

6160 
0.38LL 
0.24 U 
6.3 LL 
149 

2130 
17.2 
5.2 

1220 
1.8 U 

12300 
027 
0.47 U 
299 

131 U I 14 U I 1:14.5 
1 U 

36.6 30.2 ! 4.4 
0.12 0.15 U 0.15 U 
_~,4U 0.21 ().23 

18900 36100 57800 
~U _ 0.55 LL 6.8 U 

~.U""·"I"~6~.3LL~"·~I==~:~:·~7~u~==~ 
1. 2930 I _3540 J 7.390 

691 
51.8 5.2 _ 2.8 
2380 4460 5330 

5.2 8.8 U 14.6 U 
71300 23000 60700 

1 U 0.025 U 0.041 U 
1.8 U 0.47 U Q,47 U 

52.2 21.4 U 16.3 U 

Table 4-32 



Investigation 
location 
Sample Number 
Sample Code 
Sample Date 
Area 

Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Turbidity (NTUs) 
IpH 
Conductivily (mSlcm) 
DO (mg/L 
Salinity 

ORNl 
Regional Federal 

Screening MCl 
level 

Ta Water 

37000 
0.045 
7300 

18 
NA 
110 
11 

26000 
NA 
880 
730 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
10 

2000 
5 

NA 
100 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

TASLE4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 

RIDEM 
GAGW 

Objectives 

NA 
NA 

2000 
5 

NA 
100 
NA 
NA 
NA 
NA 
100 
NA 

NA 
NA 
NA 
NA 
NA 

PAGE 120F28 

10 10 
MWl6-33S MWl6-37S 

MWl6-33S-NWG-D61607 MWl6-37S-NWG-061407 
NORMAL NORMAL 
20070616 20070614 

EASTERN AREA EASTERN AREA 

0 5 
5.29 5.48 

0.742 0.175 
9.35 9.78 

0 

10 10 10 
MWl6-40S MW16-44S MW16-45S 

MWl6-40S-NWG-D82207 MWl6-445-NWG-081207 MW16-45S-NWG·081107 
NORMAL NORMAL NORMAL 
20070822 20070812 20070811 

NCENTRAL EASTERN NORTH CEN FFTA NORTH CEN FFTA 

14 U 

14 
0.17 J 

59100 
0.38 U 
3.7 

30500 
7590 

701 
2.6 

5430 
62100 

0.03 U 0.03 U 
0.033 U 0.033 U 

3.71 3.2 7.5 
5.95 6.19 6.9 

0.561 5.42 2.32 
0.67 0.45 0.44 

0 0.3 0.1 

Table 4-32 



Investigation 
location 
Sample Number 
Sample Code 
Sample Date 
Area 

Benzene 
BTEX 
Chloroform 
cis-l,2-Dichloroethene 
Tetrachloroethene 
Total Chlorinated VOGs 

ORNl 
Regional Federal 

Screening MCl 
level 

Ta Water 

0.41 5 
NA NA 

0.19 80 
370 70 
0.11 5 
NA NA 
110 100 
1.7 5 

0.D16 2 

150 NA 
2200 NA 
2200 NA 

11000 NA 
1500 NA 
1500 NA 
NA NA 
NA NA 

0.14 NA 
1100 NA 
1100 NA 
NA NA 

150000 NA 
2200000 NA 
2200000 NA 
11000000 NA 

2.9 200 
29 NA 
2.9 200 
29 NA 

1100000 NA 
290 NA 
2900 NA 
2.9 NA 
NA NA 

1500000 NA 
1500000 NA 

NA NA 
29 NA 
NA NA 

6200 NA 
1100000 NA 
1100000 NA 

NA NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHAllOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
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10 10 
MWI6-45S MWI6-46S 

RIDEM MWI6-45S-NWG-l02507 MWI6-46S-NWG-061207 
GAGW NORMAL ORIG 

Objectives 20071025 20070812 
NORTH CEN FFTA NORTH CEN FFTA 

10 10 
MWI6-46S MWI6-46S 

WI6-46S-NWG-081207-AV MWI6-46S-NWG-D81207-C 
AVG CUP 

20070812 20070812 
NORTH CEN FFTA NORTH CEN FFT A 

5 1.1 1.1 1.1 
NA 1.1 1.1 1.1 
NA 0.1 UJ 0.1 UJ 0.1 UJ 
70 0.53 U 0.53 U 0.53 U 
5 0.1 U 0.1 U 0.1 U 

NA 0.53 0.52 0.51 
100 0.5 U 0.5 U 0.5 U 
5 0.1 U 0.1 U 0.1 U 
2 0.53 0.52 0.51 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
20 
NA 
NA 
NA 

NA 1.4 U 240 J 260 J 280 
NA 30 830 J 875 J 920 
NA 3.3 J 15 J 13.5 J 12 
NA 1.8 U 5J 4.55 J 4.1 J 
200 1.9 U 10 U 1.5 1.5 
NA 1.1 U 10 UJ 10 UJ 10 U 
200 1.9 U 10 UJ 10 UJ 10 U 
NA 1.3 U 10 UJ 10 UJ 10 U 
NA 1.4 U 10 UJ 6.25 UJ 2.5 U 
NA 1.2 U 10 UJ 10 UJ 10 U 
NA 1.3 U 10 UJ 5.65 UJ 1.3 U 
NA 0.72 U 10 UJ 1.5 J 1.5 J 
NA 
NA 1.3 U 1.8 U 2.85 U 3.9 U 
NA 9.5 J 170J 180 J 190 
NA OU OU 1.5 1.5 
NA 1.6 U 10 UJ 6. 5 UJ 2.7 U 
NA 42.8 2360 2483.05 2606.1 

20000 3U 1100 J 1150 J 1200 
NA 2.1 U 3.5 U 4.3 U 5.1 U 
NA 1.6 U 10 UJ 6.8 UJ 3.6 U 
NA 42.8 2360 2484.55 2607.6 

10 
MW16-46S 

MWI6-46S-NWG-l02507 
NORMAL 
20071025 

NORTH CEN FFTA 

220 
940 
19 

4.1 J 
2.2 U 

2 U 
2.2 U 
2.8 U 
1.8 U 
2.4 U 
3.4 U 

0.71 U 

4.5 J 
200 
8.4 
1.6 U 

2587.1 
1200 

4J 
3.9 J 

2595.5 
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Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Area 

Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

ORNL 
Regional Federal 

Screening MCL 
Level 

2200000 NA 
2200000 NA 
11000000 NA 

2.9 0.2 
29 NA 
2.9 0.2 
29 NA 

1100000 NA 
290 NA 
2900 NA 
2.9 NA 
NA NA 

1500000 NA 
1500000 NA 

NA NA 
29 NA 
NA NA 

6200 NA 
1100000 NA 
1100000 NA 

NA NA 

37000 NA 
0.045 10 
7300 2000 

73 4 
18 5 
NA NA 
110 100 
11 NA 

1500 1300 
26000 NA 

NA NA 
880 NA 
730 NA 
NA NA 
180 50 
NA NA 
2.4 2 
180 NA 

11000 NA 

TABLE 4·32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 140F28 

10 10 
MW1fl.45S MWl6-46S 

RIDEM MW1fl.45s-NWG·102507 MWl6-46S·NWG·081207 
GAGW NORMAL ORIG 

Objectives 20071025 20070812 
NORTH CEN FFTA NORTH CEN FFTA 

NA 
NA 
NA 
0.2 
NA 
0.2 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
20 
NA 
NA 
NA 

NA 14 U 
NA 

2000 8.4 
4 0.15 U 
5 0.15 J 

NA 83300 
100 0.38 U 
NA 4.6 
NA 6.3 U 

10 10 
MWl6-46S MWl6-46S 

Wl6-468-NWG-D81207·AV MWl6-468-NWG·081207·D 
AVG DUP 

20070812 20070812 
NORTH CEN FFT A NORTH CEN FFT A 

14 U 14 U 

8.25 8.1 
0.15 U 0.15 U 

0.175 J 0.2 
85450 87600 

0.38 U 0.38 U 
4.75 4.9 

6.3 U 6.3 U 
NA 33700 34650 35600 
NA 10200 10450 10700 
NA 657 678 699 
100 3.9 4 4.1 
NA 7580 7825 8070 
50 10.3 U 9.85 U 9.4 U 
NA 47100 48750 50400 
2 0.025 U 0.0275 U 0.03 U 

NA 0.47 U 0.47 U 0.47 U 
NA 38.9 40.15 41.4 

10 
MW1fl.46S 

MW16·46S·NWG·102507 
NORMAL 
20071025 

NORTH CEN FFTA 

Table 4-32 



Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Area Tap Water 
Filtered Inorganics (ugIL) 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Iron 26000 NA 
Magnesium NA NA 
Manoanese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Sodium NA NA 
Petroleum Hydrocarbons (mg/l) 

ITPH (C09-C36) NA NA 
ITPH (C09-C44) I NA NA 
Miscellaneous Parameters 
Turbidity (NTUs) NA NA 
IpH NA NA 
Conductivity (mS/em) NA NA 
DO_(mglLL NA NA 
Salinity NA NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 150F28 

10 10 
MWI6-45S MWl6-46S 

RIDEM MWl6-45S-NWG-l02507 MWl6-46S-NWG-DS1207 
GAGW NORMAL ORIG 

Objectives 20071025 20070812 
NORTH CEN FFTA NORTH CEN FFTA 

NA 
NA 

2000 
5 

NA 
100 
NA 
NA 
NA 
NA 
100 
NA 
NA 

I NA 0.13 J 2J 
I NA 0.38 I 0.057 J 

NA 4 4.5 
NA 7.03 6.8 
NA 0.665 4.08 
NA 0.3 0.47 
NA 0.2 

10 10 10 
MWl6-46S MW16-46S MWI6-46S 

~Wl6-46S-NWG-081207-AV MWl6-46S-NWG-081207-D MWl6-46S-NWG-l02507 
AVG DUP NORMAL 

20070812 20070812 20071025 
NORTH CEN FFTA NORTH CEN FFTA NORTH CEN FFTA 

~ 1.01 J L 0.054 U 0.18 I 
I 0.037 J I 0.033 U I 0.39 I 

3.98 
7.07 

0.691 
0.32 

Table 4-32 



Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Area 

Benzene 
BTEX 
Chloroform 
cis-l,2-DiChloroethene 
T et rachloroethene 
Total ChlOrinated VOCs 

ORNL 
Regional 

Screening 
Level 

Ta Water 

0.41 
NA 

0.19 
370 
0.11 
NA 
110 
1.7 

0.016 

150 
2200 
2200 
11000 
1500 
1500 
NA 
NA 

0.14 
1100 
1100 
NA 

150000 
2200000 
2200000 
11000000 

2.9 
29 
2.9 
29 

1100000 
290 

2900 
2.9 
NA 

1500000 
1500000 

NA 
29 
NA 

6200 
1100000 
1100000 

NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 160F28 

10 10 
MWl6-47S MWI6-58S 

Federal RIDEM MWI6-47S-NWG-121707 MWI6-585-NWG-082707 
MCL GA GW NORMAL NORMAL 

Objectives 20071217 20070827 
CREOSOTE DIP TANK NCENTRAL EASTERN 

5 5 0.1 U 
NA NA OU OU 
80 NA 0.1 UJ 
70 70 0.14 U 0.53 U 
5 5 0.1 U 

NA NA OU 0.63 
100 100 0.13 U 0.5 U 
5 5 0.63 
2 2 0.1 U 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA 20 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
200 200 
NA NA 
200 200 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA 20000 
NA NA 
NA NA 
NA NA 

10 10 10 
RMW-olS TWI6-108S TWI6-108S 

RMW-ol S-NWG-l 01907 TWI6-108S-NWG-072807 W1S-l08S-NWG-072807-AV 
NORMAL ORIG AVG 
20071019 20070728 20070728 

UPGRADIENT BUILDING 41 BUILDING 41 

0.1 U 0.5 U 0.5 U 
OU ou OU 

0.1 U 0.5 U 0.5 U 
0.14 U 0.53 U 0.53 U 

0.1 U 0.53 0.55 
OU 181 171 

0.13 U 0.5 U 0.5 U 
0.1 U :0 

0.1 U 0.5 U 0.5 U 

Table 4-32 



Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Area Tap Water 
Filtered PolYcYclic Aromatic HYdrocarbons ngll. 
Acenaphthene 2200000 NA 
Acenaphthylene 2200000 NA 
Anthracene 11000000 NA 
Benzo a)pyrene Equivalents 2.9 0.2 
Benzo a)anthracene 29 NA 
Benzo a)pyrene 2.9 0.2 
Benzo b)fluoranthene 29 NA 
Benzo :g,h,i)perylene 1100000 NA 
Benzo kLfluoranthene 290 NA 
Chrysene 2900 NA 
DibenzQ{a,h)anthracene 2.9 NA 
Dibenzofuran NA NA 
Fluoranthene 1500000 NA 
Fluorene 1500000 NA 
High Molecular Weight PAHs NA NA 
Indeno 1,2,3-cd)pyrene 29 NA 
Low Molecular Weight PAHs NA NA 
Naphthalene 6200 NA 
Phenanthrene 1100000 NA 
Pyrene 1100000 NA 
Total PAHs NA NA 
Inorganics (ug/L) 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NeBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 17 OF 28 

10 10 
MWI6-47S MWI6-58S 

RIDEM MWI6-478-NWG-121707 MWI6-58S-NWG-082707 
GAGW NORMAL NORMAL 

Objectives 20071217 20070827 
CREOSOTE DIP TANK NCENTRAL EASTERN 

NA 
NA 
NA 
0.2 
NA 
0.2 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
20 
NA 
NA 
NA 

NA 364J 63.9 
NA 0.103 U 1 U 

2000 24.6 11 U 
4 0.051 U 0.051 U 
5 0.11 U 0.11 U 

NA 138000 21800 
100 0.46 0.22 U 
NA 0.84 U 0.8 U 
NA 1.7 U 1.7 U 
NA 464 J 729 J 
NA 9140 1790 
NA 104 6.8 
100 5.3 0.78 U 
NA 7550 2730 
50 15.9 U 5.2 U 
NA 9910 36200 
2 0.125 J 1 U 

NA 2.2 U 0.41 U 
NA 20.4 U 32.2 

10 10 10 
RMW-OIS TWI6-108S TW16-108S 

RMW-OIS-NWG-l01907 TWI6-108S-NWG-072807 !w16-108S-NWG-072807.AV 
NORMAL ORIG AVG 
20071019 20070728 20070728 

UPGRADIENT BUILDING 41 BUILDING 41 

261 J 
1 U 

11 U 
0.051 U 

0.11 U 
2820 

1.4 U 
0.46 U 

1.7 U 
413 J 

1570 J 
12.9 U 

1.5 U 
624 
5.2 U 

9590 
1 U 

0.64 U 
22.7 U 

Table 4·32 



Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Area Tap Water 
Filtered Inorganics (ug/L) 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Sodium NA NA 
Petroleum Hydrocarbons (rngIl) 

ITPH (C09-C36) NA I NA 
ITPH C09-C44 NA NA 
Miscellaneous Parameters 
Turbidity NTUs NA NA 
IpH NA NA 
Conductivity (mS/cm) NA NA 
DO (mglL) NA NA 
Salinity NA NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 18 OF 28 

10 10 
MWl6-47S MWl6-58S 

RIDEM MWl6-475-NWG-121707 MW16-585-NWG..()82707 
GAGW NORMAL NORMAL 

Objectives 20071217 20070827 
CREOSOTE DIP TANK NCENTRAL EASTERN 

NA 
NA 

2000 
5 

NA 
100 
NA 
NA 
NA 
NA 
100 
NA 
NA 

NA I 
NA I 

NA 0 3.89 
NA 6.74 6.54 
NA 0.724 2.82 
NA 5.35 4.91 
NA 0 0.1 

10 10 10 
RMW-01S TW16-108S TW16-108S 

RMW..()l5-NWG-l01907 TW16-108S-NWG-072807 Wl6-108S-NWG-072807-AV 
NORMAL ORIG AVG 
20071019 20070728 20070728 

UPGRADIENT BUILDING 41 BUILDING 41 

I 
I I I I 

5 3.21 
5.87 6.3 

0.088 0.361 
7.01 6.33 

0 

Table 4-32 



Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Area 
Volatile Or nle Co 
Benzene 
BTEX 
Chloroform 
cis-l,2-Dichloroethene 
Tetrachloroethene 
Total Chlorinated VOCs 
Irans-l,2-Dichloroethene 
Trichloroethene 
Vin I Chloride 

Acena hthene 
Acena hth lene 
Anthracene 

unds u l 

ORNL 
Regional Federal 

Screening MCL 
Level 

Ta Water 

0.41 
NA 

0.19 
370 
0.11 
NA 
110 
1.7 

0.Q16 

150 
2200 
2200 
11000 
1500 
1500 
NA 
NA 
0.14 
1100 
1100 
NA 

150000 
2200000 
2200000 
11000000 

2.9 
29 
2.9 
29 

1100000 
290 
2900 
2.9 
NA 

1500000 
1500000 

NA 
29 
NA 

6200 
1100000 
1100000 

NA 

5 
NA 
80 
70 
5 

NA 
100 
5 
2 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
200 
NA 
200 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 190F28 

10 10 
TWl6-108S TWl6-110S 

RIDEM TWl6-108S-NWG-072807-D TWl6-110S-NWG-081207 
GAGW DUP NORMAL 

Objectives 20070728 20070812 
BUILDING 41 NCENTRAL EASTERN 

5 0.5 U 
NA OU 
NA 0.5 U 
70 0.53 U 
5 I 

NA 161 
100 0.5 U 
5 .1 

2 0.5 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
20 
NA 
NA 
NA 

NA 230 
NA 12000 J 
NA 33 
NA 83 
200 0.1125 
NA 1.1 J 
200 11 U 
NA 11 U 
NA 11 U 
NA 11 U 
NA 2.5 J 
NA 11 U 
NA 1400 
NA 68 
NA 2700 
NA 116.8 
NA 11 U 
NA 16046 

20000 420 
NA 580 
NA 45 
NA 16162.6 

10 10 10 
TWl6-110S TWl6-111S TW16-111S 

16-110S-NWG-081207(FIL T TWl6-111S-NWG-081207 TW16-111S-NWG-081207-D 
NORMAL NORMAL DUP 
20070812 20070812 20070812 

NCENTRAL EASTERN CREOSOTE DIP TANK CREOSOTE DIP TANK 

5U 
2.7 J 3.3 J 
3.4 J 7.7 J 
1.4 J 4.6 J 

0.3229 
1.6 J 17 
10 U 9.1 J 
10 U 12 

1.8 J 6J 
10 U 12 

2.9 J 
10 U 10 U 
10 U 10 U 

7.6 U 60 
2.9 J 5.2 J 
7.9 
1.6 J 5.4 J 

10_4 
5.6 U 13 B 
8.6 U 32 
6.4 U 52 

18.3 

Table 4-32 



Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Area Tap Water 
Filtered PolYcyclic Aromatic Hydrocarbons nQ/l 
Acenaphthene 2200000 NA 
Acenaphthylene 2200000 NA 
Anthracene 11000000 NA 
Benzo a)pyrene EQuivalents 2.9 0.2 
Benzo a anthracene 29 NA 
Senzo a)pyrene 2.9 0.2 
Benzo b fluoranthene 29 NA 
Senzo .h.i)perylene 1100000 NA 
Senzo k)fluoranthene 290 NA 
Chrysene 2900 NA 
Dibenzo a.h)anthracene 2.9 NA 
Dibenzofuran NA NA 
Fluoranthene 1500000 NA 
Fluorene 1500000 NA 
HiQh Molecular Weight PAHs NA NA 
Indeno(1.2,3-cd)pyrene 29 NA 
Low Molecular Weight PAHs NA NA 
Naphthalene 6200 NA 
Phenanthrene 1100000 NA 
Pyrene 1100000 NA 
Total PAHs NA NA 
Inorganics (ugll) 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 

TASLE4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCSC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 20 OF 28 

10 10 
TW16-108S TW16-110S 

RIDEM TW16-1 08S-NWG-072807-D TW16-110S-NWG-081207 
GAGW DUP NORMAL 

Objectives 20070728 20070812 
BUILDING 41 NCENTRAL EASTERN 

NA 
NA 
NA 
0.2 
NA 
0.2 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
20 
NA 
NA 
NA 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
NA 
NA 
100 
NA 
50 
NA 
2 

NA 
NA 

10 10 10 
TW16-110S TW16-111S TWl6-111S 

16-11 OS-NWG-081207(FIL T TW16-111S-NWG-081207 TW16-111S-NWG-081207-D 
NORMAL NORMAL DUP 
20070812 20070812 20070812 

NCENTRAL EASTERN CREOSOTE DIP TANK CREOSOTE DIP TANK 

I 100 J 
1.6 J 

I 2.3 J 
I 

I 1.6 J 
I 

1.6 J 
2J 

1.3 J 
2.1 J 
1.8 J 
17 
4U 

37 J 
16.79 

1.8 J 
153.9 

5.6 U 
13 J 

3.8 J 
170.69 

Table 4-32 



Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Area Tap Water 
Filtered Inorganics (uglL) 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Sodium NA NA 
Petroleum Hydrocarbons (mQ/L 

ITPH (C09-C36) I NA NA 
TPH C09-C44 I NA I NA 
Miscellaneous Parameters 
Turbidity (NTUs) NA NA 
pH NA NA 
Conductivity (mS/cm) NA NA 
DOJmg/L) NA NA 
Salinity NA NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 21 OF 28 

10 10 
TWI6-108S TWI6-110S 

RIDEM TWI6-108S-NWG-G72807-D TW16-1105-NWG-081207 
GAGW DUP NORMAL 

Objectives 20070728 20070812 
BUILDING 41 NCENTRAL EASTERN 

NA 
NA 

2000 
5 

NA 
100 
NA 
NA 
NA 
NA 
100 
NA 
NA 

I NA I I 0.22 U 
I NA I I 0.035 U 

NA 3.04 
NA 6.29 
NA 0.275 
NA 1.13 
NA 0 

10 10 10 
TWI6-110S TWl6-111S TW16-111S 

16-110S-NWG-G81207(FILT TW16-111S-NWG-081207 TWI6-111S-NWG-081207-D 
NORMAL NORMAL DUP 
20070812 20070812 20070812 

NCENTRAL EASTERN CREOSOTE DIP TANK CREOSOTE DIP TANK 

I 0.19 U ~ 
I 0.035 U I 

1 
6.26 

0.313 
1.85 

0 

Table 4-32 



Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Area Tap Water 
Volatile Organic Compounde (ug/l) 
Benzene 0.41 5 
BTEX NA NA 
Chloroform 0.19 80 
cis-1.2-Dichloroethene 370 70 
Tetrachloroethene 0.11 5 
Total Chlorinated VOCs NA NA 
trans-1,2-Dichloroethene 110 100 
Trichloroethene 1.7 5 
Vinvl Chloride 0.Q16 2 
Semivolatile Organic Compounds (ug/l) 
2-Methylnaphthalene 150 NA 
Acenaphthene 2200 NA 
Acenaphthylene 2200 NA 
Anthracene 11000 NA 
Fluoranthene 1500 NA 
Fluorene 1500 NA 
High Molecular Weight PAHs NA NA 
Low Molecular Weight PAHs NA NA 
Naphthalene 0.14 NA 
Phenanthrene 1100 NA 
Pyrene 1100 NA 
Total PAHs NA NA 
PolycYclic Aromatic Hydrocarbons ngll. 
2-Methylnaphthalene 150000 NA 
Acenaphthene 2200000 NA 
Acenaphthylene 2200000 NA 
Anthracene 11000000 NA 
Benzo(a ipyrene Equivalents 2.9 200 
Benzo(a anthracene 29 NA 
Benzo(a ip},rene 2.9 200 
Benzo(b fluoranthene 29 NA 
Benzo(g.h.~rylene 1100000 NA 
Benzo(k)fluoranthene 290 NA 
C~ne 2900 NA 
Dibenzo(a.h)anthracene 2.9 NA 
Dibenzofuran NA NA 
Fluoranthene 1500000 NA 
Fluorene 1500000 NA 
High Molecular Weight PAHs NA NA 
Indeno(1.2.3-cd)pyrene 29 NA 
Low Molecular Weight PAHs NA NA 
Naphthalene 6200 NA 
Phenanthrene 1100000 NA 
Pyrene 1100000 NA 
Total PAHs NA NA 

TABLE 4-32 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 22 OF 28 

10 10 
TW16-111S TW16-111S 

RIDEM 16-111 $-NWG-081207(FIL T 6-111S-NWG-081207(FILTE 
GAGW NORMAL DUP 

Objectives 20070812 20070812 
CREOSOTE DIP TANK CREOSOTE DIP TANK 

5 
NA 
NA 
70 
5 

NA 
100 
5 
2 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
20 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
200 
NA 
200 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

20000 
NA 
NA 
NA 

10 10 10 
TWl6-112S TWl6-112S TW16-112S 

TW16-112S-NWG-102507 W16-112S-NWG-102507-AV TW16-112S-NWG-102507-D 
ORIG AVG DUP 

20071025 20071025 20071025 
CREOSOTE DIP TANK CREOSOTE DIP TANK CREOSOTE DIP TANK 

10 J 8.45 J 6.9 J 
10 U 9.8 U 9.6 U 

3.8 J 4.1 J 4.4 J 
3J 3.05 J 3.1 J 

0.90756 1.130395 1.35323 
0.21 J 0.365 J 0.52 J 
0.38 J 0.5 J 0.62 J 

0.6 J 0.77 J 0.94 J 
0.69 J 0.895 J 1.1 J 
0.41 J 0.52 J 0.63 J 
0.46 J 0.695 J 0.93 J 
0.37 J 0.425 J 0.48 J 

4.3 J 4.6 J 4.9 J 
2.2 J 2.15 J 2.1 J 

11.14 13.03 14.92 
0.72 J 0.86 J 1 J 

53 51.25 49.5 
14 13.5 13 
20 20 20 
3J 3.4 J 3.8 J 

64.14 64.28 64.42 

Table 4·32 



Investigation 
location ORNl 
Sample Number Regional Federal 
Sample Code Screening MCl 
Sample Date level 
Area Tao Water 
Filtered Polycyclic Aromatic Hydrocarbons (ngll) 
Acenaphthene 2200000 NA 
Acenaphthylene 2200000 NA 
Anthracene 11000000 NA 
Benzo a)pyrene Equivalents 2.9 0.2 
Benzo a anthracene 29 NA 
Benzo a)pyrene 2.9 0.2 
Benzo b fluoranthene 29 NA 
Benzo :g,h,i)perylene 1100000 NA 
Benzo k fluoranthene 290 NA 
Chrysene 2900 NA 
DibenzoJa,tI2.anthracene 2.9 NA 
Dibenzofuran NA NA 
Fluoranthene 1500000 NA 
Fluorene 1500000 NA 
High Molecular Weight PAHs NA NA 
Indeno(I,2,3-cd)pyrene 29 NA 
low Molecular Weiaht PAHs NA NA 
Naphthalene 6200 NA 
Phenanthrene 1100000 NA 
Pyrene 1100000 NA 
Total PAHs NA NA 
Inorganics (ugll) 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 
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10 10 
TWl6-111S TWl6-111S 

RIDEM 16-111 S-NWG-G81207(FILT 6-111S-NWG-G81207(FILTE 
GAGW NORMAL DUP 

Objectives 20070812 20070812 
CREOSOTE DIP TANK CREOSOTE DIP TANK 

NA 10 UJ 10 U 
NA 0.92 J 1.9 J 
NA 0.56 J 1 J 
0.2 0.00064 
NA 10 UJ 10 U 
0.2 10 UJ 10 U 
NA 10 UJ 10 U 
NA 0.71 J 10 U 
NA 10 UJ 10 U 
NA 0.64 J 
NA 10 UJ 10 U 
NA 10 U 10 U 
NA 0.87 U 1 JB 
NA 0.95 J 0.75 JB 
NA 1.35 
NA 10 UJ 10 U 
NA 2.43 
20 3.5 U 3.8 JB 
NA 2.2 U 1.9 JB 
NA 0.78 U 0.78 JB 
NA 3.78 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
NA 
NA 
100 
NA 
50 
NA 
2 

NA 
NA 

10 10 10 
TWl6-112S TWl6-112S TW16-112S 

TWl6-112S-NWG-l02507 Wl6-112S-NWG-l02507-AV TW16-112S-NWG-l02507-0 
ORIG AVG OUP 

20071025 20071025 20071025 
CREOSOTE DIP TANK CREOSOTE DIP TANK CREOSOTE DIP TANK 
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Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Area Tap Water 
Filtered Inorganics (ug/l) 
Aluminum 37000 NA 
Arsenie 0.045 10 
Barium 7300 2000 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Iron 26000 NA 
Maonesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Sodium NA NA 
Petroleum Hydrocarbons (mg/l) 
TPH C09-C36 NA NA 

ITPH (C09-C44) NA NA 
MIscellaneous Paramaters 
Turbidity (NTUs) NA NA 
IpH NA NA 
Conductivity (mS/em) NA NA 
DO (moIL) NA NA 
Salinity NA NA 
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10 10 
TW16-111S TW16-111S 

RIDEM 16-11 1S-NWG-Q81207(FIL T 6-1118-NWG-Q81207(FIL TE 
GAGW NORMAL DUP 

Objectives 20070812 20070812 
CREOSOTE DIP TANK CREOSOTE DIP TANK 

NA 
NA 

2000 
5 

NA 
100 
NA 
NA 
NA 
NA 
100 
NA 
NA 

NA ~ ~ 
NA I 

NA 
NA 
NA 
NA 
NA 

10 10 10 
TW16-112S TW16-112S TW16-112S 

TW16-112S-NWG-102507 W16-112S-NWG-102507-AV TW16-112S-NWG-102507-D 
ORIG AVG DUP 

20071025 20071025 20071025 
CREOSOTE DIP TANK CREOSOTE DIP TANK CREOSOTE DIP TANK 

0.12 I 0.1065 I 0.093 I 
0.13 I 0.115 I 0.1 I 

3.47 
6.04 

0.745 
2.7 
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Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Area 
Volatile Organic Compounds (ugll) 
Benzene 
STEX 
Chloroform 
cis-l.2-Dichloroethene 
Tetrachloroethene 
Total Chlorinated VOCs 
trans-l.2-Dichloroethene 
Trichloroethene 
Vinyl Chloride 
Semivolatile Organic Compounds (uglLl 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Fluoranthene 
Fluorene 
High Molecular Weight PAHs 
Low Molecular Weight PAHs 
Naphthalene 
Phenanthrene 
Pyrene 
Total PAHs 
Polycyclic Aromatic Hydrocarbons (ngll) 
2-Methylnaphthelene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo alpyrene Equivalents 
Benzo a anthracene 
Senzo alPyrene 
Benzo b fiuoranthene 
Benzo (g.h.i)perylene 
Benzo k)fi uoranthene 
Chrysene 
Dibenzo(a.h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
High Molecular Weiaht PAHs 
Indeno(1.2.3-cd)pyrene 
Low Molecular Weiaht PAHs 
Naphthalene 
Phenanthrene 
Pyrene 
Total PAHs 
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10 
ORNL TWl6-112S 

Regional Federal RIDEM 16-112S-NWG-102507(FIL T 
Screening MCL GAGW ORIG 

Level Objectives 20071025 
Tap Water CREOSOTE DIP TANK 

0.41 5 5 
NA NA NA 

0.19 80 NA 
370 70 70 
0.11 5 5 
NA NA NA 
110 100 100 
1.7 5 5 

0.016 2 2 

150 NA NA 
2200 NA NA 
2200 NA NA 

11000 NA NA 
1500 NA NA 
1500 NA NA 
NA NA NA 
NA NA NA 

0.14 NA 20 
1100 NA NA 
1100 NA NA 
NA NA NA 

150000 NA NA 
2200000 NA NA 
2200000 NA NA 
11000000 NA NA 

2.9 200 200 
29 NA NA 
2.9 200 200 
29 NA NA 

1100000 NA NA 
290 NA NA 

2900 NA NA 
2.9 NA NA 
NA NA NA 

1500000 NA NA 
1500000 NA NA 

NA NA NA 
29 NA NA 
NA NA NA 

6200 NA 20000 
1100000 NA NA 
1100000 NA NA 

NA NA NA 

10 10 
TWl6-112S TWl6-112S 

112S-NWG-102507(FIL TER 6-112S-NWG-l02507(FIL TE 
AVG DUP 

20071026 20071025 
CREOSOTE DIP TANK CREOSOTE DIP TANK 
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Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Area 
Filtered Polycyclic Aromatic Hydrocarbons (ngll) 
Ace~hene 
Acenaphthylene 
Anthracene 
Senzo a)pyrene Equivalents 
Benzo a anthracene 
Benzo a)pyrene 
Senzo b ftuoranthene 
Senzo (g,h,i)perylene 
Banzo k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
FI uoranthene 
Fluorene 
High Molecular Weight PAHs 
Indenc>il,2,3-cdlJlyrene 
low Molecular Weight PAHs 
Naphthalene 
Phenanthrene 
Pvrene 
Total PAHs 
Ino~ics (ugl\.l 
Aluminum 
Arsenic 
Sarium 
Berv1lium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
ManQanese 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 
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10 
ORNL TWl6-112S 

Regional Federal RIDEM 16-112S-NWG-102507(FIL T 
Screening MCl GAGW ORIG 

Level Objectives 20071025 
Tap_Water CREOSOTE DIP TANK 

2200000 NA NA 10 UJ I 
2200000 NA NA I 0.83 U i 
11000000 NA NA I 0.54 J I 

2.9 0.2 0.2 I 

29 NA NA 10 UJ I 
2.9 0.2 0.2 10 UJ 
29 NA NA 10 UJ 

1100000 NA NA 0.51 U 
290 NA NA 10 UJ 

2900 NA NA 0.29 U 
2.9 NA NA 0.29 J 
NA NA NA 

1500000 NA NA 0.49 U 
1500000 NA NA 0.92 U 

NA NA NA 0.29 
29 NA NA 0.45 U 
NA NA NA 0.54 

6200 NA 20 1.8 U 
1100000 NA NA 1.6 U 
1100000 NA NA 0.6 U 

NA NA NA 0.83 

37000 NA NA 
0.045 10 NA 
7300 2000 2000 
73 4 4 
18 5 5 
NA NA NA 
110 100 100 
11 NA NA 

1500 1300 NA 
26000 NA NA 

NA NA NA 
880 NA NA 
730 NA 100 
NA NA NA 
180 50 50 
NA NA NA 
2.4 2 2 
180 NA NA 

11000 NA NA 

10 10 
TWl6-112S TWl6-112S 

112S-NWG-102507(FIL TER 6-112S-NWG-102507(FIL TE 
AVG DUP 

20071025 20071025 
CREOSOTE DIP TANK CREOSOTE DIP TANK 

9.8 UJ 9.6 UJ I 
0.855 U I 0.88 U I 

0.54 J 9.6 UJ I 
I' : I : 

0.21 J 0.21 J I 
t ~ : .. ; 
0.35 J 0.35 J 

0.665 U 0.82 U 
0.18 J 0.18 J 

0.395 U 0.5 U 
0.415 J 0.54 J 

0.52 U 0.55 U 
0.96 U 1 U 

1.635 1.76 
0.59 U 0.73 U 
0.54 OU 

1.7 U 1.6 U 
1.6 U 1.6 U 

0.585 U 0.57 U 
2.175 1.76 
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Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Area 
Filtered Inoraanics (ug/l) 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Iron 
Maanesium 
Manganese 
Nickel 
Potassium 
Sodium 
Petroleum Hydrocarbons (mg/L) 
TPH (C09-C36) 
TPH (C09-C44 
Miscellaneous Parameters 
Turbidity NTUs 
IpH 
Conductivity (mS/cm) 
DO (mg!L) 
Salinity 
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10 
ORNL TWI6-112S 

Regional Federal RIDEM 16-1125-NWG-102507(FIL T 
Screening MCL GAGW ORIG 

Level Objectives 20071025 
Tap Water CREOSOTE DIP TANK 

37000 NA NA 
0.045 10 NA 
7300 2000 2000 

18 5 5 
NA NA NA 
110 100 100 
11 NA NA 

26000 NA NA 
NA NA NA 
880 NA NA 
730 NA 100 
NA NA NA 
NA NA NA 

I NA I NA I NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

10 10 
TWI6-112S TWI6-112S 

112S-NWG-l02507(FIL TER 6-1125-NWG-l 02507(FIL TE 
AVG DUP 

20071025 20071025 
CREOSOTE DIP TANK CREOSOTE DIP TANK 

I J I 
I I I 
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Qualifiers: 
J - Estimated value. 
U - Non-detected result. 
UJ - Non-detected result is estimated. 

Sample Code Description: 
NORMAL - One sample was collected at this" location. 
ORIG - First of two samples collected at this location. 
DUP - Second of two samples collected at this location. 

Acronvms: 
GA = Drinking water suitability 
GW = Groundwater 
MCL = Maximum Contaminant Level 
NA = Not applicable/not available 
ORNL " Oak Ridge National Laboratory 
RI = Remedial Investigation 
RIDEM" Rhode Island Department of Environmental Management 
VOC = Volatile organic compound 

Footnotes: 
Bolding indicates that the chemical was detected in the sample. 
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1 - The calculation of the BTEX and the total chlorinated VOCs are defined in the Section 4 text. '0 U' indicates that this chemicai group was not detected in the sample analyzed. 
2 - A concentration that is shaded exceeds one or more criterion presented in the table. 
3 - A blank cell in the table indicates that the sample was not analyzed for the target analyte. 
TPH (C09-COO) = Total petroleum hydrocarbons carbon ranges C9 to COO. 
TPH (C09-C44) = Total petroleum hydrocarbons carbon ranges C9 to C44. 
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ol81ue organics UQlL 
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.2-1 

",ne 
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luene 
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trarl!l-' .2-

,w-Level Volatile OrganiCS (uQlL 

3erlzene 
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otal Metal. (UQlL 

Ilum 
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"allu 
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,dmium 
clum 
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IDali 
Ipper 

Ilro,,
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lagnesium 

cury 
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onium 

I"er 
odium 
Milium 

nadium 
Inc 
Issolvea MetalS (UgJL 
Iu..mrnum 
"senic 

um 
nium 

mlum 

ler 

Leal 

NICkel 

R::al 
Screening 

Level 
Tap Water 

340 

~A 

2300 
330 
NA 

Federal 
MCL 

NA 
NA 

80 
70 

5 

5 

5 
75 

...§.. 
'.19 80 
.)16 2 

3, NA 

U.045 
'3002QOJL 
73 
18 
NA 

NA 
1500 

NI 

NA 
18C 

.180 
NA 
~.4 

180 
11000 NA 

17000 

2€ 

2( 

lOU 
NA 

RIDEM 
GAGW 

Objectives 

NA 
NA 

NA 
NA 
NA 

70 
NA 

00 

100 
5 

5 

5 
75 
5 

NA 
2 

NA 
NA 

2000 

NA 

50 

fA 

2( 

NA 

08 
MW16-G21 

MW16-G21-NWG-093004 
NORMAL 
9/3012004 

10 UR 
2 

0,0106 
2 
2 

0.603 J 
6.2 U 

64. 
0.515 

0.0114 J 
0.641 

U. 

O. UJ 
0.0106J 

O. 

13800 J 
U.42 
195 

1690( 

7780 
278 

1.021 
43. 

3790 

8: I J 

0-, 

0.' 

0.21i J 

34 
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MW~~41 08 

MW1 6-G41-NWG-1 00404 II ~ .. 1 .. W.1. 6-0411-NV~G-11 00404-AVG 

1 0~7~~04 10/4/2004 

5 UR 

0.016 

J 

0.50: 

0.492 

O. JJ 
0.016 

0.0113 

23.3 
1.42 

131 

:J 

9, 

J 

0.0 
o. U 
51 
o. 

O. 

5 UR 

0.0161 

6.2 
6. 

0.531 

0.5265 

U. 

O. UJ 
0.01605.J. 

O. 
0.0' 13 J 

13.5 J 
0.42 
8.8 

0.' J 
14' 
U. 

60. 
O. 
100 

u 

1.29 

22 

O. i J 
,J 

18 

0.1 

O. I J 
90 
O. : J 
101 

MW~:-041 
MW16-041-NWG-loo404-D 

DUP 
10/4/2004 

5 UR 

0.0161 

1 

6.2 
8 

0.561 

0,.1)161 

3.' J 
).42 
9.2 

0.4 
50 

O. I J 
104 

U.' 

27 

35.3 

15: 

,J 

101 

08 
MW16-051 

MW16-051-NWG-092904 

~~9~:O~~ 

0.0169 

23 

6·li 
1600 

24. 
496 

.52 
u 

o. JJ.L 
0.11169 J 

29. J 

27: 

O. 
8731 

1.' 

10 

506' 

259' 
0.' . J 

14 

0.2 '--'L 

O. I J 
91 

08 
MW16-131 

MW1 6-131-NWG-l 00704 

~o~~:o~~ 

5 

6. 

U, 

124U 

46 

68 

U,' 

22 

0, 

0, J 

82,6 J 

4. 

26. 
O. 

181U 

6.7 

08 
MW16-141 

MW16-141-NWG-l00704 
NORMAL 
10/7/2004 

5 

a 

6.2 
.6 

10 

o. 

230 
O. U 

51 
1.4 

301 

4. 
02' 

0.4' J 

22 

0.58 J 
4.: 

:.6 J 
0,03 
491 
1.5 

0.' 
O. 

O. 
l' 

0.48 
0.31 
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Investigation ORNl 08 
location Regional Federal RIDEM MWl6-021 
Sample Number Screening MCl GAGW MW16-02I-NWG-093004 
Sample Code level Objectives NORMAL 
Sample Date Tap Water 9/3012004 
Dissolved Metals UWL Continus 
Potassium NA NA NA 1880 
Selenium 180 50 50 0.3 U 
ISilver 180 NA NA 0.02 U 
Sodium NA NA NA 8410 
Thallium 2.4 2 2 0.07 U 
Vanadium 180 NA NA 0.18 
Zinc 11000 NA NA 9.7 J 
Miscellaneous Parameters mgtL 
Alkalinity NA NA NA 11.5 
Ammonia NA NA NA 0.21 
Chloride NA NA NA 20.2 
Dissolved Inoraanic Carbon NA NA NA 1 U 
Dissolved Organic Carbon NA NA NA 3 

IHydrogen Sulfide 110 NA NA 0.05 U 
Nitrate 58000 to NA 3.9 
Salinity (ppth NA NA NA 0.068 
Sulfate NA NA NA 9.99 

H NA NA NA 5.84 
Conductivitv ' mslcm NA NA NA 0.09 
DO mall NA NA NA 4.1 
Turbidity NTUs NA NA NA >1100 
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08 08 
MWl6-041 MW16-041 

08 
MW16-041 

MW16-041-NWG-l00404 MW16-041-NWG-l00404-AVG MW16-041-NWG-l00404-D 
ORIG AVG DUP 

10/4/2004 10/4/2004 10/4/2004 

3080 3010 2940 
0.3 U 0.3 U 0.3 U 

0.02 U 0.02 U 0.02 U 
22400 22350 22300 

0.07 U 0.07 U 0.07 U 
0.82 0.85 0.88 

1.2 J 1.45 J 1.7 J 

60 55.5 51 
0.1 U 0.1 U 0.1 U 

48.1 44.9 41.7 
3 3 3 
2 2 2 

0.05 U 0.05 U 0.05 U 
4.65 4.755 4.86 

0.166 0.1575 0.149 
14.4 13.55 12.7 
5.47 

0.264 
1.5 

0 

08 08 08 
MW16'()SI MW16-131 MW16-141 

MWI6-0SI-NWG-092904 MWI6-131-NWG-l00704 MWI6-141-NWG-l00704 
NORMAL NORMAL NORMAL 
9129/2004 101712004 10/712004 

4900 1970 455 
0.3 U 0.3 U 0.3 U 

0.02 U 0.02 U 0.02 U 
25800 31700 21200 J 

0.07 U 0.07 U 0.07 U 
0.52 0.21 0.32 

4.7 J 65.2 J 1.9 

89.5 7.3 11 
0_71 0.12 0.15 
23.9 132 19 

5 3 2 
3 2 2 

0.05 U 0.05 U 0.05 U 
0.1 U 5.48 6.43 

0.137 0.258 0.059 
4.94 11.6 3.2 

6.8 5.65 6.22 
0.205 0.427 0.111 

4.4 2.94 8.45 
9.24 19.2 8.5 
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Ii 

Regional Federal RIDEM 
Screening Mel GA GW 
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Level Objectives 

MW16·161 
MWI6·161·NWG·l00604 

NORMAL 
10/6/2004 Water 

107000 
26.7 

~ 
5.4 

3J 

140 
129 

~ 
233000 

101 

MW16·181 
8H~WII>. tOOS'04-AV'1> I MWI6-181·NWG·l 00504·0 

OUP 
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InvesUgation ORNL 
Location Regional Federal 
Sample Number Screening MCL 
Sample Code Level 
SamPle Date Tap Water 
Dissolved Metals ugiL Continue 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters mglL 
Alkalinity_ NA NA 
Ammonia NA NA 
Chloride NA NA 
Dissolved Inorganic Carbon NA NA 
Dissolved Organic Carbon NA NA 
Hydrogen Sunlde 110 NA 
Nitrate 58000 10 
SalinilV (ooth NA NA 
Sulfate NA NA 

H NA NA 
Conductiviry, mslcm NA NA 
DO mg/l NA NA 
Turbidity, NTUs NA NA 

RIDEM 
GAGW 
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OS OS OS 
MW16-161 MW16-17I MW16-1SI 

MW16-16I-NWG-l00604 MWl6-171-NWG-l00404 MW16-1SI-NWG-l00504 
Objectives NORMAL NORMAL ORIG 

101612004 1014/2004 10/5/2004 

NA 1230 479 S07 
50 0.3 U 0.3 U 0.3 U 
NA 0.02 U 0.02 U 0.02 U 
NA 9390 4960 5190 J 
2 0.07 U 0.07 U 0.07 U 

NA 0.24 O.OS J 0.11 J 
NA 4.3 0.77 J 5.4 J 

NA 9 2.7 4.S 
NA 0.1 0.1 U 0.1 U 
NA 11.6 6.4S 5.13 
NA 3 1 U 1 U 
NA 2 2 2 
NA 0.156 0.05 U 0.05 U 
NA 3.59 2.S5 3.32 
NA 0.051 0.024 0.026 
NA 11.2 5.5 6.53 
NA 5.95 5.S9 5.S4 
NA 0.OS5 0.043 0.051 
NA 5.63 6,96 7.16 
NA 230 0.7S 6 

OS OS 
MW16-1SI MWl6-181 

MW16-181-NWG-l00504-AVG MWl6-1SI-NWG-l00504-D 
AVG DUP 

10/5/2004 10/5/2004 

S04 SOl 
0.3 U 0.3 U 

0.02 U 0.02 U 
5120 J 5050 
0.07 U 0.07 U 

0.125 J 0.14 J 
3.5 J 1.6 J 

4.S 4.S 
0.1 U 0.1 U 

5.19 5.25 
1 U 1 U 
2 2 

0.05 U 0.05 U 
3.3S 3.44 

0.0265 0.027 
6.S75 7.22 

Table 4-33 



Investigation 
Location 
Sample Number 
Sample Code 
Sam Ie Date 
Volatile Or anics u L 
1 ,1-Dichloroethene 
Acetone 
Bromomchloromethane 
BTEX 
Carbon Disulftde 
Chlorodibromomethane 
cis-l,2-Dichloroethene 
Ethane 
Methane 
Tetrachloroethane 
Toluene 
Total l,2-Dichloroethene 
Total Chlorinated vacs 
tranS-l,2·Dichloroethene 
Trichloroethane 
Low~Level Volatile Or anics u L 
1,1,2-Trichloroethane 
l,l-Dichloroethene 
l,2-Dichloroethane 
1,4-Dichlorobenzene 
Benzene 
Chloroform 
Vin I Chloride 
Total Metals u L 
Aluminum 
Arsenic 
Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium 
Coban 
Co er 
Iron 
Lead 
Ma nesium 
Man anese 
Mercu 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Dissolved Metals u 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Co 
Iron 
Lead 
Ma neslum 
Man anese 
NiCkel 

ORNL 
Regional 

Screening 
Level 

Ta Water 

340 
22000 

1.1 
NA 

1000 
0.8 
370 
NA 
NA 

0,11 
2300 
330 
NA 
110 
1,7 

0.24 
340 
0.15 
0.43 
0.41 
0.19 

0,016 

37000 
0.045 
7300 

73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 
NA 
180 
180 
NA 
2.4 
180 

11000 

37000 
0.045 
7300 

18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
730 

Federal 
MCl 

7 
NA 
80 
NA 
NA 
80 
70 
NA 
NA 
5 

1000 
NA 

NA 
100 
5 

5 
7 
5 

75 
5 

80 
2 

NA 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
10 

2000 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
NA 

RIDEM 
GAGW 

Objectives 

7 
NA 
NA 

NA 
NA 
NA 
70 
NA 
NA 
5 

1000 
70 

NA 
100 
5 

5 
7 
5 

75 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 

2000 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
100 

08 
MW16-191 

MWI6-191-NWG-l00504 
NORMAL 
10/5/2004 

5 UR 
1 U 
OU 
1 U 
1 U 
1 U 

6.2 U 
1 J 
1 U 
1 U 
1 U 

15 
1 U 

0.1 U 
0.1 U 
0.1 U 
0.1 UJ 
0,1 U 
0.1 U 
0.1 U 

18 
0.42 U 

3,8 
0.11 UJ 
0,09 J 

3190 
1.4 U 

0.05 U 
0.4 U 
50 U 

0,12 
2060 

2,5 
0.021 U 

0.35 U 
1510 
0,29 U 
0.05 U 

7340 
0,08 J 

0.4 U 
3.2 U 

5,9 

4,5 
0.02 U 

3290 
0,93 
0,01 U 
0.16 U 

50 U 
0.15 J 

2140 
2,3 

0,45 
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SUMMARY OF CHEMICALS DETECTED 
2004 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
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08 
MWI6-201 

MWI6-201-NWG-l02804 
NORMAL 

10/2812004 

5U 
1 U 

OU 
1 U 
1 U 

0,158 J 
6.2 U 
3.3 U 

1 U 
1 U 

0,158 J 
7,5 

1 U 

0.1 U 
O. U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

9,1 
0.42 U 

6,9 
0.11 UJ 

0.061 UJ 
3800 

1.1 U 
0.05 U 

8.4 U 
50 U 

0,07 J 
1830 

2,9 J 
0.14 U 
0,38 J 
2290 
0.29 UJ 
0,05 J 

19200 J 
0.07 U 

0.4 U 
11,1 J 

7 
0.09 UJ 

7,6 
0.02 U 

4360 
1 U 

0,02 J 
1.3 U 
50 U 

0,23 
2170 

2,5 
0.55 J 

08 
MW16-211 

MWI6-211-NWG-l 001 04 
NORMAL 
101112004 

5 UR 
1 U 

OU 
1 U 
1 U 

0.304 J 
6.2 U 
2.3 J 

1 U 
1 U 

0.304 J 

43.3 
1 U 

0.1 U 
0.1 U 
0.1 U 
0.1 UJ 
0.1 U 

0.146 
0.1 U 

08 
MW16-221 

MWI6-22I-NWG-l00604 
NORMAL 
10/6/2004 

5 U 
1 U 
OU 
1 UJ 
1 U 

0,681 J 
6.2 U 
1.2 J 

0'0 

1 U 
0.681 J 

112 
1 U 

0.1 U 
0.0168 J 

0.1 U 
0.1 UJ 
0.1 U 

0.1 U 

61100 
71J 106J 
159 310 

2 J 3,9 
1.1 1.9 J 

21300 31600 
41.8 90.5 

: 
89.4 170 

48600 101000 
344 61 6 

13300 
602 

0.021 U 
70,7 

5920 
0.29 U 
0.14 

14300 
0.29 

67 
200 

3.8 

4,8 
0.07 U 

3640 
1,5 
1.5 

0,49 
50 U 

0.4 
1680 
13,8 J 

26100 

0.021 U 
': 

10100 
0.29 U 
0.25 

12300 J 
0.69 
114 
428 

2.4 

7.3 
0.06 U 

5620 
0.89 
0,67 
0.37 

50 U 
0.17 
1900 

3,1 
3.5 

08 
MW16-241 

MWI6-241-NWG-l00l04 
ORIG 

1011/2004 

5 UR 
1 U 

0.0122 
1 U 
1 U 

1.41 
6.2 U 
1.2 J 

1 U 
1 U 

1.41 
33,5 

1 U 

0,0143 J 
0.125 

0.1 U 
0.1 UJ 

0.0122 J 
0.1 U 
0.1 U 

12.6 
0.42 U 
16.1 
0.11 UJ 
0.09 J 

14200 
1.4 U 

0.05 U 
0,89 

50 U 
0.05 U 

5810 
13.9 

0.021 U 
0.78 
5940 
0.29 U 
0.14 

73700 
0.07 U 

0.4 U 
4.3 J 

10.6 
0.09 U 
16.8 
0.16 U 

14800 
0,87 
0.03 

1 
50 U 

0.23 
6690 
13.7 J 

1.2 

08 
MW16-241 

MWI6-241-NWG-l 001 04-AVG 
AVG 

10/112004 

5U 
1 U 

0.0122 
1 U 
1 U 

1.54 
6.2 U 
1.2 J 

1 U 
1 U 

1.54 
36.7 

1 U 

0,0143 J 
0.1425 

0.1 U 
0.1 UJ 

0.0122 J 
0.1 U 
0.1 U 

13.1 
0.42 U 
16.5 
0.11 UJ 

0.095 J 
14450 

1.35 U 
0.05 U 
0.94 
39.9 J 

0.0375 J 
6010 
14,1 

0.021 U 
0.815 
6090 
0.29 U 

0.145 
74850 

0.07 U 
0.4 U 
5.9 J 

10.8 
0.09 U 

16.85 
0.16 U 

14800 
0.83 
0.03 
0.91 

50 U 
0.23 
6715 
13.9 J 
1.15 

08 
MW16-241 

MWI6-241-NWG-l 001 04-0 
DUP 

10/1/2004 

5 U 
1 U 
o U 
1 U 
1 U 

1.67 
6.2 U 
1.2 J 

1 U 
1 U 

1.67 

39.8 
1 U 

0.1 U 
0,16 

0.1 U 
0.1 UJ 
0.1 U 
0.1 U 
0.1 U 

13.6 
0.42 U 
16.9 
0.11 UJ 

0.1 J 
14700 

1.3 U 
0.05 U 
0.99 
54.8 J 
0.05 J 
6210 
14.3 

0.021 U 
0.85 

6240 
0.29 U 
0,15 

76000 
0.07 U 

0.4 U 
7.5 J 

11 
0.09 U 
16.9 
0.16 U 

14800 
0.79 
0.03 
0.82 

50 U 
0.23 

6740 
14.1 J 

1.1 
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Investigation ORNL 08 
L0t:8tion Regional Federal RIDEM MW16-191 
sample Number Screening MCL GAGW MW16-191-NWG-l00504 
sample Code Lavel Objectives NORMAL 
samPle Date Tap Water 101512004 
Dissolved Metels uglL Continued 
Potassium NA NA NA 1650 
Selenium 180 50 50 0.3 U 
Silver 180 NA NA 0.02 U 
I~ium NA NA NA 7810 J 
Thallium 2.4 2 2 0.07 U 
Vanadium 180 NA NA 0.21 
Zinc 11000 NA NA 1 J 
Miscellaneous Parameters mgJL 
Alkalinitv NA NA NA 4.5 
Ammonia NA NA NA 0.11 
Chloride NA NA NA 24.2 
Dissolved Inorganic Carbon NA NA NA 1 U 
Dissolved Or anle Carbon NA NA NA 2 
Hy<lrogen Suffide 110 NA NA 0.05 U 
N~rate 58000 10 NA 3.3 
Salinitv (DDth NA NA NA 0.045 
Sulfate NA NA NA 5.08 
H NA NA NA 5.56 

Conductivity mS/cm NA NA NA 0.096 
DO mg/L NA NA NA 7.18 
Turbidity NTUs NA NA NA 3 

TABLE 4-33 

SUMMARY OF CHEMICALS DETECTED 
2004 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 60F 19 

08 08 08 
MWl6-201 MWl6-21I MWl6-221 

MWl6-201-NWG-102804 MWl6-21'-NWG-l 001 04 MW16-221-NWG-l00604 
NORMAL NORMAL NORMAL 

10/2812004 10/112004 10/6/2004 

2240 1280 1100 
0.3 UJ 0.43 J 0.64 

0.02 U 0.02 U 0.02 U 
17800 13400 10500 
0.074 UJ 0.07 U 0.07 U 

0.17 U 0.65 0.37 
10.8 J 7.4 5.2 

6.5 7.5 11 
0.1 0.16 0.14 

34.1 18.1 14.8 
2 1 U 2 
3 2 2 

0.05 U 0.143 0.09 
3.66 3.46 3.39 

0.075 0.06 0.06 
7.78 11.9 12.7 
5.56 5.36 5.61 

0.117 0.102 0.106 
0.7 4.84 0.98 
1.8 >1100 >1100 

08 08 08 
MWl6-241 MWl6-241 MW16-241 

MW16-241-NWG-l 001 04 MW16-241-NWG-l 001 04-AVG MW16-241-NWG-1 001 04-D 
ORIG AVG DUP 

10/112004 10/1/2004 10/1/2004 

6370 6350 6330 
0.3 U 0.3 U 0.3 U 

0.13 0.135 0.14 
77400 78700 80000 

0.Q7 U om U 0.07 U 
0.14 J 0.135 J 0.13 J 

7.9 7.35 6.8 

2.8 2.9 3 
0.1 U 0.1 U 0.1 U 
154 157 160 

1 U 1 U 1 U 
2 2 2 

0.05 U 0.05 U 0.05 U 
5.31 5.32 5.33 

0.309 0.3085 0.308 
2.87 2.65 2.43 
5.44 

0.552 
6.44 
1.75 

Table 4·33 



Investigation ORNL 
Location Regional Federal RIDEM 
Sample Number Screening MCL GAGW 
Sample Code Level Objectives 
Sam Ie Date Ta Water 
Volatile Or nics u L 
1 ,1-Dichloroethene 340 7 7 
Acetone 22000 NA NA 
Bromodichloromethane 1.1 80 NA 
BTEX NA NA NA 
Carbon Disulfide 1000 NA NA 
Chlorodibromomethane 0.8 80 NA 
cis-l,2-Dichloroethene 370 70 70 
Ethane NA NA NA 
Methane NA NA NA 
T etrachloroethene 0.11 5 5 
Toluene 2300 1000 1000 
Total 1,2-Dichloroethene 330 NA 70 
Total Chlorinated VOCs NA NA NA 
trans-l,2-Dichloroethene 110 100 100 
Trichloroethene 1.7 5 5 
Low-Level Volatile Or nica u 
1,1,2-Trichloroethane 0.24 5 5 
1,1-Dichloroethene 340 7 7 
1,2-Dichloroethane 0.15 5 5 
1,4wDichlorobenzene 0.43 75 75 
Benzene 0.41 5 5 
Chloroform 0.19 80 NA 
Vin I Chloride 0.016 2 2 
Total Metals u L 
Aluminum 37000 NA NA 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Be lium 73 4 4 
Cadmium 18 5 5 
Calcium NA NA NA 
Chromium 110 100 100 
Cobalt 11 NA NA 
Co er 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
Ma nesium NA NA NA 
Man snese 880 NA NA 
Mereu 11 2 2 
Nickel 730 NA 100 
Potassium NA NA NA 
Selenium 180 50 50 
Sliver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Dissolved Metals u L 
Aluminum 37000 NA NA 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Cadmium 18 5 5 
Calcium NA NA NA 
Chromium 110 100 100 
Cobalt 11 NA NA 
Co 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
Ma neslum NA NA NA 
Man anese 880 NA NA 
Nickel 730 NA 100 

TABLE 4-33 

SUMMARY OF CHEMICALS DETECTED 
2004 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE'" RI FOR IR PROGRAM SITE 16 

08 
MW16-251 

MW16-251-NWG-l0080 
NORMAL 
1018/2004 

25 U 
5U 
au 
5U 
5U 
5U 

6.2 U 
3.3 U 

5U 
5U 
5U 

120 
5U 

0.1 U 
0.0326 J 

0.1 U 
0.1 UJ 
0.1 U 

0.113 U 
0.1 U 

739 
1-; 

7.1 
0.11 U 
0.06 U 
4200 

2.7 
0.86 

1.5 
1400 
0.51 
1940 
29.8 

0.068 U 
2.8 

1520 
0.29 U 
0.05 U 

10200 
0.07 U 

1.3 
10 J 

4.5 

4.4 
0.06 U 
4090 

1.5 
0.21 
0.16 UJ 
91.6 J 

0.078 UJ 
1550 

13 
1.6 

FORMER NCBC DAVISVILLE 
NORTH KINGSTOWN, RHODE ISLAND 

PAGE 70F 19 

08 
MWl6-271 

MW16-271-NWG-l0140 
NORMAL 

10114/2004 

12 U 
1 U 

0.0267 
1 U 
1 U 

6.93 
6.2 U 
3.3 U 

1 U 
1 U 

7.17 
127 

0.238 J 

0.1 U 
0.314 

0.1 U 
0.1 U 

0.0267 J 
0.1 U 
0.1 U 

1640 J . :: 
53.2 
0.17 J 
0.53 

19700 
3.6 

5.7 U 
3150 

1.7 
13900 

250 J 
0.021 U 

37 
38700 

0.38 J 
0.052 U 

223000 
0.066 U 

3 
35.1 

7.9 

50.4 
0.51 

22100 
4.8 

2U 
214 

0.12 J 
13100 

222 J 
36 

09 09 09 09 09 
MWl6-28/ MW16-33/ MWl6-34/ MW16-351 MW16-371 

MW16-281-NWG-l01404 MW16-331-NWG-l00404 MW16-341-NWG-092904 MW16-351-NWG-092904 MW16-371-NWG-l 00504 
NORMAL NORMAL NORMAL NORMAL NORMAL 

10114/2004 10/4/2004 912912004 9/2912004 10/5/2004 

5U 5 UR 5 UR 
1 U 1 U 1 U 

0.0136 OU OU 
1 U 1 U 0.222 J 
1 U 1 U 1 U 
1 U 1 U 1 U 

6.2 U 6.2 U 6.2 U 
6.7 J 1.1 J 3.3 U 

1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 

1.29 19.5 3.9 
1 U 1 U 1 U 

1.29 1.5 1 U 

0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 UJ 0.1 UJ 

0.0136 J 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 

267 16.9 83.3 J 
I: I 0.42 U 

43 1.6 2.2 
0.11 U 0.11 UJ 0.11 U 

0.061 U 0.06 U 0.06 U 
30800 2270 2340 

1.6 U 1.4 U 1.9 U 
3.4 0.05 U 0.05 U 
1.4 U 0.47 J 0.49 J 

1430 104 122 
0.47 0.06 J 0.19 

11000 902 1230 
857 J 16.3 3.2 

0.021 U 0.021 U 0.07 U 
3.1 0.35 U 0.35 U 

7820 684 635 
0.37 J 0.29 U 0.29 U 

0.052 U 0.05 U 0.05 U 
34300 8830 6460 J 

0.08 J 0.07 U 0.07 U 
0.86 0.52 J 0.4 U 
8.7 4.1 4.2 

5.5 3.5 2.8 
I : 0.09 U 

43.6 2.6 J 2.1 U 
0.04 U 0.04 U 0.02 U 

33200 2290 2270 
7.9 1.1 0.91 
3.1 0.03 0.01 U 

0.32 U 0.2 J 0.16 U 
771 74.1 J 50 U 
0.1 J 0.2 0.09 U 

10500 986 1130 
845 J 15.8 J 1 

3 0.66 0.13 

5 UR 
1 U 

0.0164 
1 U 
1 U 
1 U 

6.2 U 
3.3 U 

1 U 
1 U 

4.37 
1 U 

0.555 J 

0.1 U 
0.1 U 
0.1 U 
0.1 UJ 

0.0164 J 
0.1 U 
0.1 U 

4.3 J 
0.42 U 
0.74 J 
0.11 U 
0.06 U 
1660 

1.6 U 
0.05 U 

0.4 U 
50 U 

0.22 
794 

1 
0.021 U 

0.35 U 
526 

0.29 U 
0.05 U 
5680 
0.07 U 

0.4 U 
1.1U 

9.7 

2.1 U 
0.05 U 
1690 J 

1.3 
0.01 U 
0.75 

50 U 
0.16 
794 
1.1 
0.2 

250 U 
50 U 
OU 

50 UJ 
50 U 
50 U 

6.2 U 
1.3 J 
50 U 
50 U 
50 U 

1700 
SOU 

" 
0.1 U 

0.044 J 
0.1 U 
0.1 UJ 
0.1 U 

I :. 

0.1 U 

27400 

90.6 
1.2 

0.51 
9960 
29.6 
10.6 
62.4 

42500 
25.1 

10500 
531 

0.021 U 
35.5 
4660 
0.29 U 
0.11 
7460 U 
0.23 
36.1 
105 

3.6 

2.1 J 
0.05 U 
2370 
0.95 
0.02 J 
0.16 U 

50 U 
0.22 
941 
3.3 

0.38 
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Investigation ORNL 
Location Regional Federal RIDEM 
Sample Number Screening MCl GAGW 
Sample Code Level Objectives 
Sample Date Tap Water 
Dissolved Metals uQlL Continued 
Potassium NA NA NA 
Selenium 180 50 50 
Sliver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Miscellaneous Parameters mQlL 
Alkalinity NA NA NA 
Ammonia NA NA NA 
Chloride filA NA NA 
Dissolved lnoraanie Carbon NA NA NA 
Dissolved Oraanle Carbon NA NA NA 
I HV<Irogen Sulfide 110 NA NA 
Nitrate 58000 10 NA 
Salinity (ppth filA filA filA 
Sulfate filA filA filA 

H filA filA NA 
Conductivity I ms/cm filA NA filA 
DO maiL filA filA NA 
Turbidity, NTUs NA NA NA 

TABLE 4-33 

SUMMARY OF CHEMICALS DETECTED 
2004 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 8 OF 19 

08 08 08 08 
MWI6-251 MW16-271 MW16-281 MWI6-331 

r,.WI6-251-NWG-l0080 MWI6-271-NWG-l01404 MWI6-28I-NWG-l01404 MWI6-331-NWG-l00404 
NORMAL NORMAL NORMAL NORMAL 
101812004 1011412004 1011412004 101412004 

1420 J 39200 8170 712 
0.3 U 0.68 0.57 J 0.3 U 

0.02 U 0.021 U 0.021 U 0.02 U 
9450 225000 34100 8950 
0.07 U 0.074 U 0.074 U 0.07 U 
0.29 1.2 2.2 0.29 

1.8 J 38.9 J 20.5 J 1.3 J 

12 50 115 12.2 
0.1 U 0.1 0.36 0.1 U 

9.92 358 56.4 5.16 
2 11 14 1 U 
3 2 2 2 

0.05 U 0.05 U 0.05 U 0.05 U 
2.56 4.56 J 3.88 J 2.66 
0.05 0.797 0.254 0.037 
12.9 62.3 29.3 8.58 
5.92 6.48 6.35 6.25 

0.084 1.182 0.407 0.081 
1.39 0.71 0.46 2.18 

4.8 22.3 11 1.5 

08 08 08 
MWI6-341 MW16-351 MW16-371 

MWI6-34I-NWG-092904 MWI6-351-NWG-092904 MWI6-371-NWG-l00504 
NORMAL NORMAL NORMAL 
912912004 912912004 101512004 

607 516 893 
0.3 U 0.3 U 0.3 U 

0.02 U 0.02 U 0.02 U 
5630 5060 6000 
0,07 U 0.07 U 0.07 U 
0.14 J 0.28 U 0.22 

2.8 J 1.9J 2 

5 5.2 5.2 
0.1 U 0.16 U 0.1 U 

5.72 4.95 6.52 
1 U 7 13 
3 1 15 

0.05 U 0.05 U 0.05 U 
3.36 2.92 4.68 

0.031 0.024 0.032 
8.47 5.46 7.38 
6.01 5.85 5.45 

0.056 0.042 0.062 
5.76 3.14 5.51 
3.12 0 400 
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Investigation ORNl 
Location Regional Federal RIDEM 
Sample Number Screening MCl GAGW 
Sample Code Level Objectives 
Sam IeDate Ta Water 
VolatileOr nics u 
1,I·Dichloroethene 340 7 7 
Acetone 22000 NA NA 
Bromodlchloromethane 1.1 80 NA 
BTEX NA NA NA 
Carbon Disulfide 1000 NA NA 
Chlorodibromomethane 0.8 80 NA 
cis-l,2-Dichloroethene 370 70 70 
Ethane NA NA NA 
Melhane NA NA NA 
Tetrachloroethene 0.11 5 5 
Toluene 2300 1000 1000 
Total 1,2·Dichloroethene 330 NA 70 
Total Chlorinated VOCs NA NA NA 
tranS-l.2-Dichloroethene 110 100 100 
Trichloroethene 1.7 5 5 
Low-level Volatile Or anlcs u L 
1,1,2·Trichloroethane 0.24 5 5 
1 ,1·Dichloroethene 340 7 7 
1 ,2·Dichloroelhane 0.15 5 5 
1 ,4·Dichlorobenzene 0.43 75 75 
Benzene 0.41 5 5 
Chloroform 0.19 80 NA 
Vin I Chloride 0.Q16 2 2 
Total Metals u l 
Aluminum 37000 NA NA 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Be lIum 73 4 4 
Cadmium 18 5 5 
Calcium NA NA NA 
Chromium 110 100 100 
Cobalt 11 NA NA 
Co 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
Ma nesium NA NA NA 
Man snese 880 NA NA 
Mercu 11 2 2 
Nickel 730 NA 100 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Dissolved Metals u 
Aluminum 37000 NA NA 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Cadmium 18 5 5 
Calcium NA NA NA 
Chromium 110 100 100 
Cobalt 11 NA NA 
Co 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
Ma nesium NA NA NA 
Ma anese 880 NA NA 
Nickel 730 NA 100 
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SUMMARY OF CHEMICALS DETECTED 
2004 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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~ ~ ~ ~ ~ ~ 
MW16-381 MW16·391 MW16-401 MW16-411 MW16-421 MW16-431 

MWI6-381-NWG·l02704 MWI6·391-NWG-l00604 MWI6-401·NWG·l01204 MWI6-411-NWG-093004 MWI6-421-NWG-093004 MWI6-431·NWG·093004 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

10/27/2004 10/612004 10/1212004 9130/2004 9/30/2004 9/30/2004 

100 U 
20U 

0.0259 
20 U 
20 U 
20 U 
6.2 U 
3.3 U 
20 U 
20 U 
20 U 

821 
20 U 

I, 

0.299 
0.0479 J 

0.1 U 
0.0259 J 

I I 

0.1 U 

71600 
131 J 
237 
3.9 J 

2J 
29800 

111 
672 

~ 
135000 

586 
31900 

" 0.11 U 

11500 
0.29 UJ 
0.38 

12300 J 
0.91 
146 
486 J 

21.8 J 
I , 

5.9 
0.11 U 
6340 
0.72 U 

2.3 
0.42 U 
350 

0.23 
2650 J 
39.1 J 

4J 

10 U 5U 
2U 1 U 

OU OU 
2U 1 U 
2U 1 U 
2U 1 U 

6.2 U 6.2 U 
3.3 U 3.3 U 

2 U 1 U 
2U 1 U 
2U 1 U 

77.2 82 
2U 1 U 

0.0901 J 0.1 U 
0.0952 J 0.0138 J 

0.1 U 0.1 U 
0.1 U 0.0126 J 
0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 U 0,0155 J 

428 2960 
I : 

3.5 45 
0.11 U 0.31 J 
0.06 U 0.21 U 
473 18800 

4 6.8 J 
0.62 2.2 

2.1 12.6 
738 5310 
0.81 5.5 
475 6920 
14.8 85.2 J 

0.021 U 0.021 U 
1.4 7.3 
501 6140 

2 0.29 U 
0.05 U 0.09 J 

19500 82600 J 
0.07 U 0.09 J 

1.8 7.3 J 
4.6 21 J 

7.1 20.3 
I, 0.09 U 
2.1 U 25.8 

0.02 U 0.13 U 
448 17800 
2.1 2 

0.32 0.13 
0.19 J 1 U 

50 U 54.5 J 
0.18 0.08 U 
384 5860 
8.7 15.1 J 

0.65 1.8 J 

25 UR 5 UR 5 UR 
5 U I U 1 U 
OU 0.397 0.0223 
5U 0.166 J I U 
5U 1 U 1 U 
5U 38 0.333 J 

6.2 U 12 6.2 U 
1.1 J 16000 13 

5U 1 U 1 U 
5U 0.302 J 1 U 
5 U 41 0.486 J 

89 77 5.14 
5U 3.03 0.153 J 
:' 1 U 

0.1 U 0.1 U 0.1 U 
0.0144 J 2.99 J 0.187 

0.1 U 0.1 U 0.1 U 
0.1 UJ 0.1 UJ 0.1 UJ 
0.1 U 0.0951 J 0.0223 J 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 

6.6 323 J 21.7 J 
0.42 U 
8.9 21.4 23.2 

0.11 UJ 0.11 U 0.11 U 
0.06 U 0.06 U 0.15 U 

10200 86000 34500 
1.1U 0.84 U 0.48 U 

0.05 U 10 2.2 
0.4 U 2.7 J 0.92 
50 U i.1t 7110 

0.05 U 1.4 J 0.24 
3850 7010 J 5550 J 

2.8 566 338 
0.39 0.021 U 0.021 U 

2.9 3.6 J 6.7 
2070 8220 3390 
0.29 U 0.29 U 0.29 U 
0.05 U 0.05 U 0.05 U 

33000 82200 56100 
0.07 U 0.08 J 0.07 U 

0.4 U 1.4 0.4 U 
3 6.1 J 7.5 

3 1 J 0.72 U 
0.09 U ' : I : 
9.5 20.1 20.4 

0.08 U 0.02 U 0.06 U 
10400 89500 35000 

1.6 7 2.2 
0.07 4.8 1.9 
0.34 0.64 J 0.5 

50 U .: It 853 
0.24 0.33 J 0.38 
4100 6660 5120 

2.8 J 588 169 
3.1 2.2 J 6.5 
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Investigation ORNL 
Location Regional Federal RIDEM 
Sample Number Screening MCL GAGW 
Sample Code Level Objectives 
Sample Date Tap Water 
Dissolved Metals ugty, Continued 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Miscellaneous Parameters mall 
Alkalinitv NA NA NA 
Ammonia NA NA NA 
Chloride NA NA NA 
Dissolved Inorganic Carbon NA NA NA 
Dissolved Or anie Carbon NA NA NA 
IjydrQlll>n Sulfide 110 NA NA 
Nitrate 58000 10 NA 
Salinitv (ppth NA NA NA 
SuHate NA NA NA 

H NA NA NA 
Conductivity I ms/cm NA NA NA 
DO mglL NA NA NA 
Turbid~ NTUs) NA NA NA 

TABLE 4-33 

SUMMARY OF CHEMICALS DETECTED 
2004 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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08 08 08 
MWI6-381 MW16-391 MW16-401 

MWI6-381-NWG-l02704 MWI6-391-NWG-l00604 MWI6-401-NWG-l01204 
NORMAL NORMAL NORMAL 

1012712004 101612004 1011212004 

1300 470 5280 
0.3 UJ 2.1 0.3 U 

0.02 U 0.02 U 0.05 
9BBO 19600 J 74100 

0.074 UJ 0.07 U 0.07 U 
0.31 U 0.8 0.23 

8.4 J 1.3 3.8 J 

9.5 18.3 7.2 
0.15 0.1 U 0.1 

14 7.42 In 
2 4 2 
2 4 4 

0.05 U 0.05 U 0.05 U 
1.34 2.6 4.87 

0.063 0.053 0.336 
19.7 12.2 6.46 
5.87 6.41 5.4 

0.111 0.OB9 0.502 
0.25 0.66 t.3B 

>1100 6 3B6 

08 08 08 
MWI6-4l1 MWI6-421 MWI6-431 

MWI6-411-NWG-093004 MWI6-421-NWG-093004 MWI6-431-NWG-093004 
NORMAL NORMAL NORMAL 
913012004 913012004 913012004 

2070 B450 3430 
0.3 U 0.41 J 0.3 U 

0.02 U 0.02 U 0.02 U 
33200 74900 52300 

0.07 U 0.07 U 0.07 U 
0.43 2 0.53 
3.3 0.B5 J 3.B J 

10.5 364 B7.5 
0.1 U 2.64 0.11 

92.7 93.1 110 
1 U 1 U 1 U 
2 6 3 

0.05 U 0.05 U 0.05 U 
4.87 0.103 1.38 

0.148 0.532 0.3 
8.59 1.92 B.ll 

5.1 6.89 6.53 
0.271 0.943 0.49B 

5.3 5.1B 5.63 
0.93 16 41 
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Investigation ORNL 
Location Regional Federal RIDEM 
Sample Number Screening MCl GAGW 
Sample Code Level Objectives 
Sample Date TapWaler 
Volatile Organics ugiL 
1,l-Dichloroethene 340 7 7 
Acetone 22000 NA NA 
Bromodichloromethane 1.1 80 NA 

BTEX' " NA NA NA 
Carbon Disulfide 1000 NA NA 

hlorodibromomethane 0.8 80 NA 
cis-1 ,2-Dichloroethene 370 70 70 
Ethane NA NA NA 
Methane NA NA NA 
T etrachloroethene 0.11 5 5 
Toluene 2300 1000 1000 
Total 1,2-Dichloroethene 330 NA 70 
Total Chlorinated VOCs'" NA NA NA 
trans-1 ,2-Dichloroethene 110 100 100 
Trichloroethane 1.7 5 5 
Low-Level Volalile Organics ugiL 
l,I,2-Trichloroethane 0.24 5 5 
l,l-Dichloroethene 340 7 7 
1,2-Dichloroelhane 0.15 5 5 
1 ,4-Dichlorobenzene 0.43 75 75 
Benzene 0.41 5 5 
Chloroform 0.19 80 NA 
Vinyl Chloride 0.016 2 2 
Tolal Metals ugiL 
Aluminum 37000 NA NA 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Beryllium 73 4 4 
Cadmium 18 5 5 
Calcium NA NA NA 
Chromium 110 100 100 
Cobalt 11 NA NA 
Copper 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
MaQnesium NA NA NA 
Man anese 880 NA NA 
Mercury 11 2 2 
Nickel 730 NA 100 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Dissolved Metals ugiL 
Aluminum 37000 NA NA 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Cadmium 18 5 5 
Calcium NA NA NA 
Chromium 110 100 100 
Coban 11 NA NA 
Copper 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
Magnesium NA NA NA 
Manganese 880 NA NA 
Nickel 730 NA 100 

TABLE 4-33 

SUMMARY OF CHEMICALS DETECTED 
2004 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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08 08 08 
MW16-441 MW16-451 MW16-461 

MWI6-441-NWG-092704 MWI6-451-NWG-092804 MWI6-461-NWQ-092804 
NORMAL NORMAL NORMA[ 
9/27/2004 9/28/2004 9/28/2004 

5U 5 UR 5 UR 
1 U 1 U 1 U 

0.0157 0.0304 0.478 
1 U 0.153 J 1 U 
1 U 1 U 1 U 

4.14 .6.15 0.349 J 
6.2 U 6.2 U 6.2 U 
37 6.9 U 110 

1 U 1 U 1 U 
1 U 1 U 1 U 

4.46 6.7 0.843 J 
8.91 527 1.79 

0.316 J 0.552 J 0.494 J , 0.454 J 

0.1 U 0.1 U 0.1 U 
0.386 0.484 0.497 

0.1 U 0.0366 J 0.1 U 
0.1 UJ 0.1 UJ 0.1 UJ 

0.0157 J 0.0304 J " : 
0.1 U 0.1 U 0.1 U 

" , , 0.1 U 

68.4 J 184 J 11.7 
0.42 U 

8.2 29.8 20 
0.11 U 0.11 U 0.11 U 
0.53 0.06 U 0.06 U 

17400 14900 68400 
0.51 U 0.58 U 0.34 U 

6.2 2 5.5 
0.97 2.3 0.4 U 

4200 7380 -. II 

0.19 0.56 0.1 J 
2000 4990 7230 
621 ::. 391 

0.021 U 0.021 U 0.021 U 
1.9 1.8 3.4 J 

2630 J 2250 J 4690 
0.29 U 0.29 U 0.29 U 
0.05 U 0.05 U 0.05 U 

30400 J 35500 28300 
0.07 U 0.07 U 0.07 U 

0.4 U 0.4 U 0.4 U 
3.6 U 9.7 J 5.1 J 

1 J 0.72 U 0.72 U , : 
7.5 28.3 17.7 

0.43 0.02 U 0.04 U 
18100 15200 66300 J 

5 1.9 7.5 
6.2 1.9 5.6 

0.55 0.45 0.27 J 
3350 6710 ,II 

0.13 J 0.21 0.18 J 
2110 4730 6780 

632 382 
2 1.7 3.7 J 

08 08 08 
MW16-481 MW16-481 MW16-481 

MWI6-481-NWG-l00404 MWI6-481-NWG-l00404-AVG MWI6-481-NWG-l00404-D 
ORIG AVG DUP 

10/4/2004 10/4/2004 10/4/2004 

1.45 J 1.45 J 5 UR 
1 U 1 U 1 U 
OU OU OU 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 

6.2 U 6.2 U 6.2 U 
3.3 U 1.5 J 1.5 J 

1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 

0.137 0.206 0.274 
1 U 1 U 1 U 

0.137 J 0.2055 J 0.274 J 

0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 
0.1 UJ 0.1 UJ 0.1 UJ 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 

148 146 144 
0.42 U 0.42 U 0.42 U 
18.3 18.2 18.1 
0.11 UJ 0.11 UJ 0.11 UJ 
0.06 U 0.06 U 0.06 U 

25500 25150 24800 
1.8 U 1.45 U 1.1 U 
1.1 0.995 0.89 
1.2 1.25 1.3 
508 511.5 515 
1.7 1.65 1.6 

4500 4475 4450 
29.3 27.4 25.5 
0.27 0.14025 0.021 U 
0.94 0.94 0.94 

2980 2970 2960 
0.29 U 0.29 U 0.29 U 
0.06 J 0.0425 J 0.05 U 

12700 12600 12500 
0.07 U 0.07 U 0.07 U 
0.85 0.78 J 0.71 J 

8.6 J 5.875 J 6.3 U 

1.3 J 1.35 J 1.4 J , , , , 
17.5 17.3 17.1 
0.02 U 0.02 U 0.02 U 

26800 26550 26300 
2.8 2.6 2.4 

0.03 0.025 J 0.02 J 
0.44 0.475 0.51 
76.1 J 77.9 J 79.7 J 
0.08 U 0.08 U 0.08 U 
4700 4685 4670 

1.5 1.55 1.6 
0.8 0.75 0.7 
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Investigation ORNL 
Location Regional Federal RIDEM 
Sample Number Screening MCL GAGW 
Sample Code Level Objectives 
Sample Date Tap Water 
Dissolved Metals uQ/L Continued 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Miscellaneous Parameters mQ/L 
Alkalinity NA NA NA 
Ammonia NA NA NA 
Chloride NA NA NA 
Dissolved Inoraanic Carbon NA NA NA 
Dissolved Or anie Carbon NA NA NA 
Hyoro en Sulfide 110 NA NA 
Nltral. 58000 10 NA 
Salinity (ppth NA NA NA 
Sultate NA NA NA 

H NA NA NA 
Conductivity ' ms/cm NA NA NA 
OO(IlWL NA NA NA 
Turbidity NTUS NA NA NA 
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SUMMARY OF CHEMICALS DETECTED 
2004 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 
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08 08 08 
MW16-441 MWI6-451 MW16-461 

MWI6-441-NWG-092704 MWI6-451-NWG-Q92804 MWI6-461-NWG-092804 
NORMAL NORMAL NORMAL 
9/2712004 912812004 912812004 

2690 2260 4460 
0.3 U 0.3 U 0.3 U 

0.02 U 0.02 U 0.02 U 
32200 J 38600 J 30900 J 

0.07 U 0.07 U 0.07 U 
1.3 0.47 2 
13 J 7.3 J 3.7 J 

52.5 39.5 317 
0.36 U 0.1 U 0.61 U 
48.3 63.1 61.2 

12 6 27 
7 2 24 

0.05 U 0.05 U 0.05 U 
1.5 0.1 U 0.1 U 

0.144 0.175 0.3 
6.16 16.7 16.4 
4.98 6.69 6.89 

0.202 0.316 0.535 
3.63 2.8 1.21 
17.2 13.7 20.4 

08 08 08 
MWI6-481 MW16-481 MW16-481 

MWI6-481-NWG-l00404 MWI6-481-NWG-l00404-AVG MW16-481-NWG-l00404-D 
ORIG AVG DUP 

10/4/2004 10/4/2004 10/4/2004 

3220 3215 3210 
0.3 U 0.3 U 0.3 U 

0.02 U 0.02 U 0.02 U 
14100 13950 13800 

0.07 U 0.07 U 0.07 U 
0.66 0.625 0.59 

1.8 J 6.45 J 11.1 J 

54.5 54.5 54.5 
0.1 U 0.1 U 0.1 U 

30.9 38.1 45.3 
1 1.5 2 
2 2 2 

0.05 U 0.05 U 0.05 U 

0.144 0.144 0.144 
11.6 11.7 11.8 
6.09 

0.213 
9.6 

30.7 
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Federal RIDEM 
MCl GAGW 

Objectives 

TABLE 4-33 

SUMMARY OF CHEMICALS DETECTED 
2004 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE 1/1 RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
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32500 
183 

245000 
13.2 
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Investigation ORNL 
Locallon Regional Federal RIDEM 
Sample Number Screening MCL GAGW 
Sample Code Level Objeellves 
Sample Dale TapWaler 
Dissolved Metals ugIL Continued 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
SOdium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
MlseeUaneous Parameters m!lll. 
Alkalinitv NA NA NA 
Ammonia NA NA NA 
Chloride NA NA NA 
Dissolved Inor anic Carbon NA NA NA 
Dissolved Organic Carbon NA NA NA 
J:iY<!roaen Sulfide 110 NA NA 
Nitrate 58000 10 NA 
Salinitv (pPlh NA NA NA 
Sulfale NA NA NA 

H NA NA NA 
Conductivity mslcm NA NA NA 
DO mglL NA NA NA 
Turbidltv NTUs NA NA NA 
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2004 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 
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FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 14 OF 19 

08 08 08 08 
MW16-491 MWl6-501 MWl6-561 MWl6-571 

MWl6-491-NWG-l 011 04 MW16-501-NWG-l02604 MW16-561-NWG-l01404 MW16-571-NWG-l02604 
NORMAL NORMAL NORMAL NORMAL 

1011112004 1012612004 1011412004 1012612004 

8540 34700 11100 915 
0.6 5.7 1.7 0.3 U 

0.02 U 0.02 U 0.03 J 0.02 U 
28700 429000 280000 22100 

0.07 U 0.07 U 0.09 J 0.07 U 
0.82 3.1 1.6 0.29 U 

6.3 J 1.5 19.5 J 0.65 U 

118 362 101 19.5 
0.62 3.39 0.1 U 0.1 U 

20 554 413 9.68 
20 23 11 1 
2 10 3 2 

0.05 U 0.05 U 0.05 U 0.05 U 
0.1 U 0.1 U 0.121 

0.167 1.35 0.898 0.055 
10 33.1 18.8 17.2 

6.38 7.55 6.33 6.53 
0.307 2.003 1.185 0.115 
0.06 -4.97 1.5 0.73 

9 5.3 10 52 

08 08 08 
MW16-5811 MW16-5812 MW16-591 

MW16-5811-NWG-l01304 MW16-5812-NWG-'01304 MW16-591-NWG-l02504 
NORMAL NORMAL NORMAL 

1011312004 1011312004 1012512004 

6990 6600 3260 
0.3 U 0.3 U 0.3 U 

0.02 U 0.02 U 0.02 U 
89400 42200 15800 

0.07 U 0.07 U 0.07 U 
0.87 0.93 0.17 U 

9J 21.9 J 6.2 

155 169 27 
0.97 2.34 1.25 
287 75.3 13.2 

14 14 19 
4 4 3 

0.05 U 0.05 U 0.05 U 
0.1 U 0.1 U 0.1 U 

0.405 0.29 0.081 
4.84 0.968 26 
7.18 6.8 6.83 

0.582 0.462 0.131 
0.21 1.8 0.12 
454 40 >1100 
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Regional Federal RIDEM 
Screening MCl GA GW 

level Objectives 

TABLE 4-33 

SUMMARY OF CHEMICALS DETECTED 
2004 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
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33500 27300 
186 

Table 4-33 



Investigation ORNL 08 
Location Regional Federal RIDEM MWl6-61 I 
Sample Number Screening MCL GAGW MW16-61I-NWG-l02504 
Sample Code Level Objectives NORMAL 
SamPle Date Tap Water 10/2512004 
Dissolved Metal .. uQ/L Continued 
Potassium NA NA NA 4640 
Selenium 180 50 50 0.3 U 
Silver 180 NA NA 0.03 J 
Sodium NA NA NA 116000 
Thallium 2.4 2 2 0.07 U 
Vanadium 180 NA NA 0.16 U 
Zinc 11000 NA NA 6.1 
Miscellaneous Parameters /mQIL 
Alkalinitv NA NA NA 7 
Ammonia NA NA NA 0.13 
Chloride NA NA NA 184 
Dissolved Inorganic Carbon NA NA NA 1 
Dissolved Organic Carbon NA NA NA 2 
I Hydrogen Sulfide 110 NA NA 0.05 U 
NHrate 58000 10 NA 6.33 
Salinitv (POth NA NA NA 0.379 
Sullate NA NA NA 5.98 

H NA NA NA 5.76 
Conductivity I ms/cm NA NA NA 0.717 
DO mg/L NA NA NA 4.33 
Turbidity I NTUs NA NA NA 42 

TABLE 4-33 

SUMMARY OF CHEMICALS DETECTED 
2004 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 
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08 08 08 
MWl6-621 MWl6-631 MW16-641 

MW16-621-NWG-l02604 MWl6-631-NWG-l02604 MW16-641-NWG-l02704 
NORMAL NORMAL NORMAL 

1012612004 10126/2004 10/27/2004 

3340 2010 5150 
0.3 U 0.3 U 0.45 J 

0.06 0.02 U 0.02 U 
74000 14400 15700 

0.07 U 0.07 U 0.07 U 
0.14 U 0.79 1.3 

2.9 1.6 0.44 U 

3.5 7 38 
0.12 0.13 0.1 U 
162 31.6 18.1 

1 1 2 
2 2 2 

0.05 U 0.05 U 0.05 U 
4.99 2.92 4.52 
0.32 0.069 0.087 
2.46 10 11.6 
5.31 5.76 8.47 
0.81 0.138 0.152 
9.07 7.05 4.49 
32.4 500 676 

08 09 09 09 
MW16-651 MWl6-661 MW16-671 MW16-681 

MW16-651-NWG-l02804 MW16-661-NWG-111604 MW16-671-NWG-111604 MW16-681-NWG-111604 
NORMAL NORMAL NORMAL NORMAL 

1012812004 11/16/2004 1111612004 11/16/2004 

2140 
0.47 J 
0.02 U 

11600 
0.074 UJ 

3.1 
0.64 U 

29.7 7 10 5 
0.13 0.2 0.44 0.1 U 
30.3 11.1 39.5 268 

1 2 4 2 
3 2 1 3 

0.05 U 0.05 U 0.05 U 0.05 U 
4.71 3.76 3.06 9.74 

0.102 
12 6.72 7.76 14.2 
10 8.24 6.07 5.69 

0.179 0.077 0.167 0.731 
1.64 0.99 5.29 7.84 
500 97.8 4.22 170 
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Investigation ORNL 
Location Regional Federal 
Sample Number Screening MCL 
Sample Code Level 
Sample Date Tap Water 
Volatile Organics uQ/L 
1,I-Dichloroelhene 340 7 
Acetone 22000 NA 
Bromodichloromethane 1.1 80 
BTEX'" NA NA 
Carbon Disulfide 1000 NA 
Chlorodibromomelhane 0.8 80 
cis·l,2-Dichloroethene 370 70 
Elhane NA NA 
Methane NA NA 
Tetrachloroethene 0.11 5 
Toluene 2300 1000 
Total 1,2-Dlchloroelhene 330 NA 
Total ChlOrinated VOCs NA NA 
trans-1.2-0ichloroethene 110 100 
Trichloroethene 1.7 5 
Low-Level Volatile Oraanics ugIL 
1,1,2-Trichloroethane 0.24 5 
1.I-Dlchloroethene 340 7 
1.2-Dichloroethane 0.15 5 
1 ,4-DichlorObenzene 0.43 75 
Benzene 0.41 5 
Chloroform 0.19 80 
VinYl Chloride 0.016 2 
T olal Melals uQ/L 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
CalCium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Co er 1500 1300 
Iron 26000 NA 
Lead NA 15 
Magnesium NA NA 
Mallganese 880 NA 
Mercurv 11 2 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 
Dissolved Melais uQ/L 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Lead NA 15 
Ma nesium NA NA 
Man anese 880 NA 
Nickel 730 NA 
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09 09 09 
RIOEM MW16-691 MWl6-701 MWl6-71I 
GAGW MW16-691-NWG-120904 MW16-701-NWG-111704 MW16-71I-NWG-111704 

Objectives NORMAL NORMAL ORIG 
1219/2004 11/17/2004 1111712004 

7 0.302 J 1 U 1 U 
NA 5U 5 U 8.2 U 
NA 1 U 1 U 1 U 
NA OU OU OU 
NA 1 U 1 U 1 U 
NA 1 U 1 U 1 U 
70 1.36 1 U 0.174 J 
NA 6.2 U 6.2 U 6.2 U 
NA 15 J 5.2 U 3.8 U 
5 

1000 1 U 1 U 1 U 
70 1 J 2U 0.174 J 
NA 551 11 12.2 
100 0.201 J 1 U 1 U 
5 0 

5 
7 
5 
75 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 

2000 
5 

NA 
100 
NA 
NA 
NA 32.2 UJ 32.2 UJ 32.2 U 
15 
NA 
NA 93.1 13.4 6.4 
100 

09 09 
MW16-711 MW16-71I 

MW16-711-NWG-111704-AVG MW16-711-NWG-111704-D 
AVG DUP 

11117/2004 11/17/2004 

1 U 1 U 
6.6 U 5U 

1 U 1 U 
OU OU 
1 U 1 U 
1 U 1 U 

0.174 J 1 U 
6.2 U 6.2 U 

3.55 U 3.3 U 

1 U 1 U 
0.174 J 2U 

12.2 12 
1 U 1 U 

34.65 U 37.1 U 

6.4 6.4 
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Investigation ORNl 
location Regional Federal 
sample Number Screening MCl 
sample Code Level 
samDIe Date TaD Water iii Metals 

uall Continued 
NA NA 
180 50 
180 NA 

ISOdium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters mall 
Alkalinity NA NA 
Ammonia NA NA 
Chloride NA NA 
Dissolved Inorganic Carbon NA NA 
Dissolved Organic Carbon NA NA 
IHYdroaen Sulfide 110 NA 
Nitrale 58000 10 
ISalinltv th NA NA 
Sulfate NA NA 

H NA NA 
onductlvity I mslcm NA NA 

DO (mgll NA NA 
Turbidity I NTUS NA NA 
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09 09 09 
RIDEM MWl6-691 MW16-701 MWl6-711 
GAGW MW16-891-NWG-120904 MWl6-70I-NWG-111704 MWl6-71I-NWG-111704 

Objectives NORMAL NORMAL ORIG 
12/912004 1111712004 11117/2004 

NA 
50 
NA 
NA 
2 

NA 
NA 

NA 11.5 1 U 9 
NA 0.11 0.19 0.22 
NA 70 126 110 
NA 7 3 2 
NA 1 3 1 
NA 0.05 U 0.05 U 0.05 U 
NA 1.4 9.84 8.98 
NA 
NA 20 13.4 25.8 
NA 6.32 5.55 6.32 
NA 0.142 0.482 0.46 
NA 4.31 8.4 6.45 
NA 4 26.4 1.49 

09 09 
MWl6-71 I MW18-711 

MWl6-711-NWG-111704-AVG MW18-711-NWG-111704-D 
AVG DUP 

11/1712004 1111712004 

9 9 
0.135 0.1 U 
108.5 107 

2.5 3 
1 1 

0.05 U 0.05 U 
9.03 9.08 

25.7 25.8 
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InvestigatlQn Description: 
08 - CTO 97 Supplemental Phase II Investigation 
09 - CTO 107 HRC Injection Study 

~ 
J - Estimated value_ 
U - Non-detected resuII_ 
UJ - Non-delected result is estimated. 
UR - Non-detected result is rejected. 
R - Rejected value. 

Sample Code Description: 
NORMAL - One sample was collected at this location. 
ORIG - First of two samples collected at this location. 
DUP - Second of two samples collected at this location. 
AVG - Average of the two samples collected at this location. 

Acronyms: 
GA = Drinking water suitability 
GW = Groundwater 
MCl = Maximum Contaminant Level 
NA = Not applicable/not available 
ORNL = Oak Ridge National Laboratory 
RI = Remedial Investigation 
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RIDEM = Rhode Island Department of Environmental Management 
VOC = Volatile organic compound 

~ 
1 - The calculation of the BTEX and the total chlorinated VOCs are defined in the Section 4 text. "0 U" indicates that this chemical group was not detected in the sample analyzed. 
2 ~ A concentrtion that Is shaded exceeds one or more criterion presented in the table. 
3 - A blank cell in the table Indicates that the sample was not analyzed for the target analyle. 
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Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Matrix 

Carbon Disulfide 
Chloroform 

Tetrachloroethene 
Total Chlorinated VOCs 
Total X lenes 

Barium 
Be lium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Co er 
Iron 
Lead 
Ma nesium 
Man anese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

ORNL 
Regional 

Screening 
Level 

Tap Water 

340 
22000 

NA 
1000 
0.19 
370 

37000 
12 

0.11 
NA 
200 
110 
1.7 

0.016 

37000 
15 

0.045 
7300 

73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
730 
NA 
180 
180 
NA 
2.4 
180 

11000 

Federal 
MCL 

7 
NA 
NA 
NA 
80 
70 
NA 
NA 
5 

NA 
10000 

100 
5 
2 

NA 
6 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
NA 
NA 
50 
NA 
NA 
2 

NA 
NA 
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2007 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 

RIDEM 
GAGW 

Objectives 

7 
NA 
NA 
NA 
NA 
70 
NA 
40 
5 

NA 
10000 

100 
5 
2 

NA 
6 

NA 
2000 

4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
100 
NA 
50 
NA 
NA 
2 

NA 
NA 

FORMER NCBC DAVISVILLE 
NORTH KINGSTOWN, RHODE ISLAND 

PAGE 1 OF 12 

10 10 10 10 10 
MW16-041 MW16-051 MW16-0SI MW16-131 MW16-171 

MW16-041-NWG-08210 MW16-051-NWG·05210 W16-051-NWG·052107- MW16-131-NWG-071 00 MW16-17I-NWG·06160 
NORMAL ORIG DUP NORMAL NORMAL 
20070821 

GW 
20070521 

GW 
20070521 

GW 
NCENTRAL EASTERN NCENTRAL EASTERN NCENTRAL EASTERN 

0.1 U 
3.9 UR 

OU 
0.69 U 

0.1 UJ 
0.53 U 
0.67 U 
0.71 U 
0.1 U 

au 
1 U 

0.5 U 
0.1 U 
0.1 U 

145 U 
4.4 U 

1 U 
16.1 J 

0.051 U 
0.56 U 

20500 
1.3 U 
1.1U 
1.7 U 

436 
1.2 U 

15700 
11 
2.1 U 

3990 
5.2 U 
4.2 

28500 
1 U 

0.8 U 
29.2 U 

2 UJ 2 UJ 
20 UR 3.9 UR 
OU OU 

3.5 U 0.69 U 
7.1J 7.6J 
20 23 

3.4 U 0.67 U 
3.6 U 0.71 U 

2 UJ 2 U 
670 723 
7.5 U 1.5 U 
2.5 U 0.5 U 
• I II 

2 UJ 2 UJ 

94.1 86.4 
3.8 U 1.2 U 

73.2 68.7 
0.71 0.64 
0.28 0.31 

22100 21300 
0.38 U 0.38 U 

2.9 2.8 
6.3 U 6.3 U 

10800 9780 
0.46 U 0.46 U 

18900 18400 
651 636 

4 3.6 U 
6410 6260 

7.6 U 8.8 U 
0.91 U 0.91 U 

27600 26800 
0.167 0.179 

0.8 J 0.74 J 
27 25.2 

20070710 20070616 
GW GW 

BUILDING 41 EASTERN AREA 

0.1 U 0.1 U 
3.9 U 3.9 UR 

au OU 
0.69 U 0.69 U 

0.1 U 
0.53 U 0.53 U 
0.67 UJ 0.67 UJ 
0.71 U 0.71 U 

0.1 U 0.1 U 
13 OU 

1 U 1 U 
0.5 U 0.5 U 

0.1 U 
0.1 U 0.1 U 

696 54.4 
1.2 UJ 1.2 U 

0.04 UJ 0.022 UJ 
21.6 2.1 U 
0.15 U 0.15 U 

0.1 UJ 0.1 U 
9930 1930 

1.5 0.56 J 
10.5 0.15 U 

6.3 U 6.3 U 
1730 78.5 
0.46 UJ 0.46 U 
3970 854 

54 2.9 J 
19 0.59 U 

1490 524 
0.98 UJ 2.1 U 
0.91 U 0.91 U 

32300 5390 
0.111 0.01 U 

1.2 0.47 U 
55.5 12.5 U 

10 
MW16-181 

MW16-181-NWG-06150 
NORMAL 
20070615 

GW 
EASTERN AREA 

0.4 U 
3.9 UR 

OU 
0.69 U 
I. 

0.53 U 
0.67 UJ 
0.71 U 

62.4 
1 U 

0.5 U 

0.4 U 

61.2 
1.2 U 

0.022 UJ 
5.3 

0.15 U 
0.1 U 

3140 
0.45 J 
0.15 U 

6.3 U 
104 

0.46 U 
1330 

3.8 
0.99 J 
934 
2.7 U 

0.91 U 
5870 

0.016 U 
0.47 U 
17.2 
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Investigation 
location ORNl 
Sample Number Regional Federal 
Sample Code Screening MCl 
Sample Date Level 
Matrix Tap Water 
Area 
Filtered Inorganics (ugll) 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Bervllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters 
Turbidity NA NA 
IpH NA NA 
Conductivity NA NA 
DO NA NA 
Salin~ NA NA 
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10 10 10 
MW16·041 MW16·051 MW16·051 

RIDEM MW16-041-NWG-08210 MW16-0SI-NWG·05210 W16-051-NWG-052107-
GAGW NORMAL ORIG CUP 

Objectives 20070821 20070521 20070521 
GW GW GW 

NCENTRAL EASTERN NCENTRAL EASTERN NCENTRAL EASTERN 

NA 37 U 14 U 14 U 
6 4.4 U I 2.7 U 3.8 U 

NA 1 U I' , ~ I , 

2000 17 J 56 52.9 
4 0.051 U 0.15 U 0.15 U 
5 0.39 U 0.1 U 0.1 U 

NA 23000 21100 20300 
100 0.56 U 0.38 U 0.38 U 
NA 0.3 U 3.4 3.3 
NA 89 U 726 660 
NA 17900 18700 17900 
NA 6 622 597 
100 2.4 U 3.5 U 3.9 
NA 4070 6300 5990 
50 5.2 U 6.2 U 11.4 U 
NA 4.4 0.91 U 0.91 U 
NA 28500 27000 25800 
2 1 U 0.156 0.169 

NA 0.4 U 0.47 U 0.47 U 
NA 21.7 U 19.7 28.5 

NA 7.05 150 
NA 5.91 6.56 
NA 0.374 0.54 
NA 2.2 12.71 
NA 0 0 

10 10 10 
MW16-131 MW16-171 MW16-181 

MW16-131-NWG-07100 MW16-171-NWG-06160 MW16-181-NWG-06150 
NORMAL NORMAL NORMAL 
20070710 20070616 20070615 

GW GW GW 
BUILDING 41 EASTERN AREA EASTERN AREA 

I 14 U 
I 1.2 UJ 

0.04 UJ 
17.7 
0.15 U 

0.1 UJ 
9820 

0.5 J 
9.7 

226 U 
3660 
40.7 
17.1 

1260 
1.7 U 

0.91 U 
31400 
0.071 U 

0.82 J 
57.8 

11.3 1.4 2.5 
5.8 5.55 5.68 

0.261 0.371 0.08 
7.95 6.91 8.61 

0 0 

Table 4-34 



TABLE 4-34 

SUMMARY OF CHEMICALS DETECTED 
2007 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 3 OF 12 

10 10 10 
ORNl MW16-191 MW16-201 MW16-201 

Regional Federal RIDEM MW16-191-NWG-06150 MW16-201-NWG-06170 W16-201-NWG-061707-
Screening MCl GAGW NORMAL ORIG DUP 

level Objectives 20070615 20070617 20070617 
Tap Water GW GW GW 

EASTERN AREA EASTERN AREA EASTERN AREA 

340 7 7 0.1 U 0.1 U 0.1 U 
22000 NA NA 3.9 UR 3.9 UR 3.9 UR 

NA NA NA OU OU OU 
Carbon Disulfide 1000 NA NA 0.69 U 0.69 U 0.69 U 
Chloroform 0.19 80 NA 0.1 U 0.18 0.1 U 

370 70 70 0.53 U 0.53 U 0.53 U 
37000 NA NA 0.67 UJ 0.67 UJ 0.67 UJ 

12 NA 40 0.71 U 0.71 U 0.71 U 
Tetrachloroethene 0.11 5 5 0.11 0.1 U 0.1 U 
Total Chlorinated VOCs NA NA NA 10.0 5.4 4.9 
Total X lenes 200 10000 10000 1 U 1 U 1 U 

110 100 100 0.5 U 0.5 U 0.5 U 
1.7 5 5 

0.016 2 2 0.1 U 0.1 U 0.1 U 

37000 NA NA 50.3 26.5 J 21.9 J 
15 6 6 1.5 U 1.2 U 1.2 U 

Arsenic 0.045 10 NA 0.022 UJ 0.022 UJ 0.022 UJ 
Barium 7300 2000 2000 3.9 J 7.6 4.6 
Be lium 73 4 4 0.15 U 0.15 U 0.15 U 
Cadmium 18 5 5 0.1 U 0.1 U 0.1 U 
Calcium NA NA NA 2450 2390 2300 
Chromium 110 100 100 0.54 J 0.63 J 0.38 U 
Cobalt 11 NA NA 0.15 U 0.81 U 0.15 U 
Co er 1500 1300 NA 6.3 U 6.3 U 6.3 U 
Iron 26000 NA NA 85.4 47.6 45 
Lead NA 15 15 0.46 U 0.46 U 0.46 U 
Ma nesium NA NA NA 1410 1340 1360 
Man anese 880 NA NA 3.1 J 3.4 J 2.4 J 
Nickel 730 NA 100 0.59 U 5.8 4.6 
Potassium NA NA NA 1410 1590 1590 
Selenium 180 50 50 4.7 U 7U 4.9 U 
Silver 180 NA NA 0.91 U 0.91 U 0.91 U 
Sodium NA NA NA 8180 13400 13400 
Thallium 2.4 2 2 0.015 U 0.015 U 0.016 U 
Vanadium 180 NA NA 0.47 U 0.84J 0.47 U 
Zinc 11000 NA NA 17.1 28.5 23.4 

10 
MW16-251 

MW16-251-NWG-05210 
NORMAL 
20070521 

GW 
EASTERN AREA 

0.4 UJ 
3.9 UR 

OU 
0.69 U 

0.4 UJ 
0.53 U 
0.67 U 
0.71 U 
0.4 UJ 
85 
1.5 U 
0.5 U 

0.4 UJ 

598 
1.6 U 
I', 

8.6 
0.15 U 

0.1 U 
5130 

2.1 
0.85 U 
6.3 U 

1210 
0.46 U 

2000 
20.1 

2.7 U 
1600 

5.4 U 
0.91 U 
9590 

0.025 U 
1.3 

19.5 U 

10 
MW16-251 

10 
MW16-271 

MW16-251-NWG-06170 MW16-271-NWG-08260 
NORMAL NORMAL 
20070617 

GW 
EASTERN AREA 

0.4 U 
3.9 UR 

OU 
0.69 U 

0.4 U 
0.53 U 
0.67 UJ 
0.71 U 
0.4 U 
76 

1 U 
0.5 U 

0.4 U 

215 
2.9 U 

0.022 UJ 
8.4 

0.15 U 
0.1 U 

5110 
1.3 

0.95 U 
6.3 U 
454 

0.71 U 
1820 
14.5 

2.4 
1710 

5.2 U 
0.91 U 

10000 
0.035 U 

0.66 J 
20.1 

20070826 
GW 

EASTERN AREA 

2.4 
3.9 UR 

OU 
0.69 U 

1 UJ 
4.2 

0.67 U 
1.7 

1 U 
187 

1 U 
0.5 U 
;1 

1 UJ 

108 
4.4 U 

87.1 
0.051 U 

0.31 
20700 

0.22 U 
31.4 

3.3 
799 J 
1.2 U 

13000 
178 

46.3 
26100 

5.2 U 
1.5 U 

209000 
1 U 

1.2 U 
56.9 
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Investigation 
location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCl 
Sample Date level 
Matrix Tap Water 
Area 
Filtered Inor anics u 
Aluminum 37000 NA 
Antimon 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Be lium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Iron 26000 NA 
Ma nesium NA NA 
Man anese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters 
Turbidity NA NA 
IpH NA NA 
Conductivity NA NA 
DO NA NA 
Salinity NA NA 

TABLE 4-34 
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2007 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 
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10 10 10 
MW16-191 MW16-201 MW16-201 

RIDEM MW16-191-NWG-06150 MW16-201-NWG-06170 W16-201-NWG-061707-
GAGW NORMAL ORIG DUP 

Objectives 20070615 20070617 20070617 
GW GW GW 

EASTERN AREA EASTERN AREA EASTERN AREA 

NA 
6 

NA 
2000 

4 
5 

NA 
100 
NA 
NA 
NA 
NA 
100 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 2.9 0.1 
NA 5.63 5.55 
NA 0.095 0.781 
NA 8.49 5.12 
NA 0 

10 
MW16-251 

MW16-251-NWG-05210 
NORMAL 
20070521 

GW 
EASTERN AREA 

14 U 
1.2 U 

5.3 
0.15 U 

0.1 U 
4880 

1.2 
0.5 U 

75.8 U 
1660 

8.9 U 
2.1 U 

1440 
1.7 U 

0.91 U 
9470 

0.008 U 
0.47 U 
22.6 

8.2 
5.94 

0.755 
9.82 

0 

10 
MW16-251 

10 
MW16-271 

MW16-251-NWG-06170 MW16-271-NWG-08260 
NORMAL NORMAL 
20070617 

GW 
EASTERN AREA 

17.8 J 
1.2 U 

0.022 UJ 
5.9 

0.15 U 
0.1 U 

5080 
0.77 
0.48 U 

71 
1760 
10.2 

1.5 
1610 

8.2 U 
0.91 U 

9970 
0.02 U 
0.47 U 
22.8 

17.4 
6.26 

0.139 
6.3 

0 

20070826 
GW 

EASTERN AREA 

37 U 
4.4 U 

88.6 
0.051 U 

0.18 
21100 

0.77 U 
31.5 
667 J 

13400 
185 

45.8 
26800 

6.2 
1.4 U 

214000 
1 U 

0.4 U 
60 

10.58 
5.91 
3.96 
0.45 

0.2 

Table 4-34 



ORNl 
Regional Federal 

Screening MCl 
level 

Tap Water 

TABLE 4·34 

SUMMARY OF CHEMICALS DETECTED 
2007 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE'" RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGES OF12 

10 10 10 10 
MW16-28J 

RIDEM 
MWl6-33J MW16-37J MW16-411 

6-3:31-~IW(;-016140nJ~W16-:371-N~'G-I)61907IMVV16-391-N1WG-05220InMW16-391-~IWC;-01630'OnJ~W16-411-N'WG-0825(In 

10 
MW16-391 

10 
MW16-391 

GAGW NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
Objectives 

Table 4-34 



Investigation 
location ORNl 
Sample Number Regional Federal 
Sample Code Screening MCl 
Sample Date Level 
Matrix Tap Water 
Area 
Filtered Inorganics (ugIL) 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters 
Turbidity NA NA 

~H NA NA 
Conductivity NA NA 
DO NA NA 
Salinity NA NA 

TABLE 4-34 

SUMMARY OF CHEMICALS DETECTED 
2007 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 6 OF 12 

10 10 10 
MW16-281 MW16-331 MW16-371 

RIDEM MW16-281-NWG-081107 MW16-331-NWG-06140 MWl6-371-NWG-06190 
GAGW NORMAL NORMAL NORMAL 

Objectives 20070811 20070614 20070618 
GW GW GW 

EASTERN AREA EASTERN AREA EASTERN AREA 

NA 14 U 14 U 
6 8.5 U 1.2 U 

NA 0.022 UJ 0.022 UJ 
2000 42.1 4.8 

4 0.15 U 0.15 U 
5 0.1 U 0.1 U 

NA 43000 5120 
100 0.55 U 0.73 J 
NA 4.7 0.15 U 
NA 852 30.6 U 
NA 14900 2120 
NA " 9U 
100 4.3 0.87 J 
NA 7590 1410 
50 8.9 U 5.7 U 
NA 6.6 U 0.91 U 
NA 33000 10800 
2 0.103 U 0.013 U 

NA 0.47 U 0.47 U 
NA 15.8 U 19.8 U 

NA 20 0.6 25.5 
NA 6.21 6.12 5.33 
NA 0.99 0.081 0.137 
NA 0.44 5.4 5.89 
NA 0 0 

10 10 10 
MW16-391 MWl6-391 MW16-411 

MW16-391-NWG-05220 MW16-391-NWG-06300 MW16-411-NWG-082507 
NORMAL NORMAL NORMAL 
20070522 20070630 20070825 

GW GW GW 
EASTERN AREA EASTERN AREA NCENTRAL EASTERN 

14 U I 
3.2 U I 

I 

3.4 J 
0.15 U 

0.1 U 
733 
2.2 
1.1U 

31.2 U 
753 
17.2 

2U 
660 
6.7 U 

0.91 U 
16500 
0.007 U 

0.89 J 
22.1 

25 4.6 3.8 
6.17 6.01 5.48 

0.093 4.71 11.4 
15.73 1.62 4 

0 0.2 0.6 

Table 4-34 



ORNL 
Regional Federal 

Screening MCL 
Level 

Tap Water 

TABLE 4-34 

SUMMARY OF CHEMICALS DETECTED 
2007 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 7 OF 12 

10 10 10 
MW16-451 MW16-481 MWl6-491 

RIDEM 
GAGW NORMAL NORMAL NORMAL 

Objectives 20070812 20070824 20070729 
GW GW GW 

NORTH CEN FFTA NCENTRAL EASTERN EASTERN AREA 

10 10 10 
MW16-571 MW16-5812 MW16-591 

6-591-NWG-0711 
NORMAL NORMAL NORMAL 
20070630 20070827 20070711 

GW GW GW 
EASTERN AREA NCENTRAL EASTERN EASTERN AREA 

210 48 790 

~ 16J ~ 

Table 4-34 



ORNl 
Regional Federal 

Screening MCl 
level 

Tap Water 

TABLE 4-34 

SUMMARY OF CHEMICALS DETECTED 
2007 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 8 OF 12 

10 10 10 
MW16-45J MW16-48J MW16-49J 

NORMAL NORMAL 

20070824 

GW 
EASTERN 

10 10 10 

MW16-57J MW16-58J2 MW16-59J 
6-59J-NWG-071 

NORMAL NORMAL NORMAL 

20070630 20070827 20070711 

GW GW GW 

EASTERN AREA NCENTRAL EASTERN 

Table 4-34 



Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Matrix Tap Water 
Area 
Volatile OrganiC Compounds (uglL) 
1.1-Dichloroethene 340 7 
Acetone 22000 NA 
BTEX NA NA 
Carbon Disulfide 1000 NA 
Chloroform 0.19 80 
cis-1.2-Dichloroethene 370 70 
Methyl Acetate 37000 NA 
Mettlyi Tert-BuM Ether 12 NA 
Tetrachloroethene 0.11 5 
Total Chlorinated VOGs NA NA 
Total Xylenes 200 10000 
trans-1,2-Dichloroethene 110 100 
Trichloroethene 1.7 5 
Vinyl Chloride 0.016 2 
Inorganics (ugll) 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Co~er 1500 1300 
Iron 26000 NA 
Lead NA 15 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 

TABLE 4-34 

SUMMARY OF CHEMICALS DETECTED 
2007 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN. RHODE ISLAND 
PAGE 90F 12 

10 10 10 
MW16-641 MW16-651 RMW-011 

RIDEM MW16-641-NWG-07140 iMW16-651-NWG-07250 RMW-01/-NWG-102607 
GAGW NORMAL NORMAL NORMAL 

Objectives 20070714 20070725 20071026 
GW GW GW 

EASTERN AREA UPGRADIENT UPGRADIENT 

7 0.1 U 0.1 U 0.1 U 
NA 3.9 U 3.9 UR 1.9UR 
NA OU OU OU 
NA 0.69 U 0.69 U 1 U 
NA 0.1 U 0.1 U 0.1 U 
70 0.53 U 0.53 U 0.14 U 
NA 0.67 UJ 0.67 U 1 U 
40 0.71 U 0.71 U 0.58 U 
5 I' 0.1 U 0.1 U 

NA I 28.4 1.6 OU 
10000 I 1 U 1 U 1 U 

100 I 0.5 U 0.5 U 0.13 U 
5 : 1.6 0.1 U 
2 I 0.1 U 0.1 U 0.1 U 

NA I 3110 14 U 91.4 J 
6 I 1.2 UJ 1.6 U 4.4 U 

NA I .. 0.108 U 1 U 
2000 26.8 8J 11 U 

4 0.15 U 0.15 UJ 0.051 U 
5 0.1 UJ 0.13 U 0.11 U 

NA 8720 9240 3920 
100 5 0.59 U 0.3 U 
NA 1.9 0.49 U 6.2 U 
NA 6.3 U 6.3 U 1.7 U 
NA 5390 43.3 J 2250 J 
15 0.46 UJ 0.46 UJ 2U 
NA 3080 3220 J 1780 J 
NA 65.9 4.7 U 135 J 
100 4.4 1.6 U 7.7 U 
NA 1890 1160 757 
50 4.1 U 6.6 U 5.2 U 
NA 0.91 U 0.91 U 1.2 U 
NA 15700 22100 6370 
2 0.031 U 0.135 U 1 U 

NA 5.1 0.79 U 0.4 U 
NA 27 9.7 J 23.3 U 

10 10 10 
~B16-A2-15/MW16-89IC SB16-A2-30/MW16-871 SB16-A2-31/MW16-881 
MW16-89/-NWG-12180 MW16-87/-NWG-12180 MW16-881-NWG-12170 

NORMAL NORMAL NORMAL 
20071218 20071218 20071217 

GW GW GW 
EASTERN AREA EASTERN AREA EASTERN AREA 

0.48 0.1 U 1 U 
1.9 UR 9.4 J 1.9 UR 

OU ou au 
1 U 1 U 1.1 

0.1 U 0.15 0.087 U 
1 0.14 U 2.3 
1 U 1 U 1 U 

0.58 U 0.58 U 0.58 U 
0.1 U 0.58 0.59 U 

16.5 9.28 712 
1 U 1 U 1 U 

0.13 U 0.13 U 0.13 U . : I 

I 0.1 U I 3.9 I 0.54 U 

I 4400J I 14500 J I 14600 J 

I 4.4 U I 4.4 U 4.4 U 

70.2 88.3 82.3 
0.051 U 0.26 U 0.051 U 
0.11 U 0.22 U 0.34 U 
6060 4320 4230 

8.5 36.6 31.1 
5.4 J 8.8 J 

17.3 55.4 I 43.9 
11500 J 25500 J I 24500 J 

6.5 U 13.2 
12300 5520 6270 

428 377 353 
9.8 23 25 

12900 7420 10800 
5.2 U 5.2 U 5.6 U 
1.2 U 8.5 U 16.7 

65400 27200 57500 
0.075 U 0.113 J 0.Q75 U 

9.7 20.7 22.6 
29.6 67.1 77.3 

Table 4-34 



Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Matrix Tap Water 
Area 
Filtered Inorganics (uglL) 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Iron 26000 NA 
Magnesium NA NA 
MlII'I!lanese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters 
Turbidity NA NA 
pH NA NA 
Conductivity NA NA 
DO NA NA 
Salinity NA NA 

TABLE 4·34 

SUMMARY OF CHEMICALS DETECTED 
2007 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 100F 12 

10 10 10 
MW16·641 MW16·651 RMW-Oll 

RIDEM MWl6-641-NWG-071407 MW16-651-NWG-07250 RMW-Oll-NWG-l02607 
GAGW NORMAL NORMAL NORMAL 

Objectives 20070714 20070725 20071026 
GW GW GW 

EASTERN AREA UPGRADIENT UPGRADIENT 

NA 14 U 4160 
6 1.2 UJ 2.1 U 

NA 0.04 UJ 0.108 UJ 
2000 10.4 30.1 

4 0.15 U 0.34 
5 0.1 UJ 0.1 U 

NA 8240 9580 
100 1.4 6.5 
NA 0.24 U 2.8 U 
NA 73 U 6290 
NA 1970 4670 
NA 8.4 U 71.6 
100 0.62 J 7.2 U 
NA 1310 2120 
50 3.2 U 4.5 U 
NA 0.91 U 0.91 U 
NA 15600 22200 
2 0.02 U 0.2 U 

NA 0.47 U 7.7 
NA 24 27.2 

NA 43.3 4.54 
NA 6.19 5.86 6.2 
NA 0.15 0.202 0.079 
NA 7.65 6.92 0.65 
NA 0 0 

10 10 10 
~B16-A2-151MW16-891D SB16-A2-30/MW16-871 SB16-A2-31/MW16-881 
MWl6-891-NWG-12180 MWl6-871-NWG-12180 MW16-881-NWG-12170 

NORMAL NORMAL NORMAL 
20071218 20071218 20071217 

GW GW GW 
EASTERN AREA EASTERN AREA EASTERN AREA 

I 37 U 503 I 292 I 
4.4 U I 4.4 U I 4.4 U I 

I.' 1-: 

44.2 11 U 11 U 
0.051 U 0.051 U 0.051 U 

0.11 U 0.11 U 0.11 U 
5440 1970 2500 
0.38 U 1.6 1.1 U 

1.1 U 0.57 U 0.53 U 
3990 1210 U 557 U 

10600 1320 1710 
351 108 58.1 
1.6 U 1.9 U 1.6 U 

11800 4570 7040 
5.2 U 5.2 U 6.3 U 
3.1 U 4U 8.5 U 

64100 26000 53600 
0.075 U 0.075 U 0.075 U 

0.4 U 1 U 0.67 U 
15.4 15.7 14.8 

104 90.2 122 
9.44 7.29 8.45 

0.437 0.146 0.275 
2.07 2.81 2.8 

0 0 0 

Table 4·34 



Investigation 
Location OANL 
Sample Number Regional 
Sample Code Screening 
Sample Date Level 
Matrix Tap Water 
Area 
Volatile Organic Compounds (ug/L) 
l,l-Dichloroethene 340 
Acetone 22000 
BTEX NA 
Carbon Disulfide 1000 
Chloroform 0.19 
cis-l,2-Dichloroethene 370 
Methyl Acetate 37000 
Methyl Tert-Butyl Ether 12 
T etrachloroethene 0.11 
Total Chlorinated VOGs NA 
Total Xylenes 200 
trans-l,2-Dichloroethene 110 
T richloroethene 1.7 
Vinyl Chloride 0.016 
Inorganics (ugll) 
Aluminum 37000 
Antimonv 15 
Arsenic 0.045 
Barium 7300 
Be.rYIlium 73 
Cadmium 18 
Calcium NA 
Chromium 110 
Cobalt 11 
Copper 1500 
Iron 26000 
Lead NA 
Magnesium NA 
Mallfianese 880 
Nickel 730 
Potassium NA 
Selenium 180 
Silver 180 
Sodium NA 
Thallium 2.4 
Vanadium 180 
Zinc 11000 

TABLE 4-34 

SUMMARY OF CHEMICALS DETECTED 
2007 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE III AI FOR IR PAOGAAM SITE 16 

Federal 
MCL 

7 
NA 
NA 
NA 
80 
70 
NA 
NA 
5 

NA 
10000 

100 
5 
2 

NA 
6 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
NA 
NA 
50 
NA 
NA 
2 

NA 
NA 

FORMER NCBC DAVISVILLE 
NORTH KINGSTOWN, RHODE ISLAND 

PAGE110F12 

10 10 
SB16-UG-OSIMW16-101 MWl6-551 

RIDEM MW16-101-NWG-l0240 /W16-1021-NWG-07020 
GAGW NORMAL NORMAL 

Objectives 20071024 20070702 
GW GW 

UPGRADIENT UPGRADIENT 

7 0.1 U 0.1 UJ 
NA 1.9 U 3.9 U 
NA OU OU 
NA 1 U 0.69 U 
NA , 0.1 UJ 
70 I 0.14 U I 0.53 U 
NA 1 U I 0.67 U 
40 0.58 U I 0.71 U 
5 0.1 UJ 

NA 4.6 I OU 
10000 1 U I 1 U 
100 I 0.13 U I 0.5 U 
5 0.1 UJ 
2 I 0.1 U I 0.1 UJ 

NA 1140 J 
6 4.4 U 

NA 1 U 
2000 24.8 U 

4 0.051 U 
5 0.11 U 

NA 25300 
100 8.1 
NA 7.8 U 
NA 3.1 U 
NA 1940 J 
15 4.9 U 
NA 2660 J 
NA 79.5 J 
100 12 U 
NA 4240 
50 9.9 J 
NA 1.2 U 
NA 13200 
2 1 U 

NA 12.1 U 
NA 22.5 U 

10 
MWl6-761 

!rw16-1061-NWG-07290 
NORMAL 
20070729 

GW 
EASTERN AREA 

0.1 U 
3.9 UR 

OU 
0.69 U 

0.1 U 
0.53 U 
0.67 U 
0.71 U , : 

0.79 
1 U 

0.5 U 
0.51 

0.1 U 

10 10 
MW16-771 MW16-791 

TW16-1071-NWG-07280 W16-1091-NWG-07300 
NORMAL NORMAL 
20070728 20070730 

GW GW 
BUILDING 41 BUILDING 41 

15 U 0.1 U 
78 UR 3.9 UR 
OU OU 

14 U 0.69 U 
7U 0.1 U 

11 U 0.53 U 
13 U 0.67 U 
14 U 0.71 U 
10 U 0.1 U 

I 7700 OU 
I 20 U 1 U 
I lOU 0.5 U 

" 0.1 U 

L 10 U 0.1 U 

Table 4-34 



Investigation 
location ORNl 
Sample Number Regional 
Sample Code Screening 
Sample Date level 
Matrix Tap Water 
Area 
Filtered Inorganics (uQ/l) 
Aluminum 37000 
Antimony 15 
Arsenic 0.045 
Barium 7300 
Beryllium 73 
Cadmium 18 
Calcium NA 
Chromium 110 
Cobalt 11 
Iron 26000 
Magnesium NA 
Manganese 880 
Nickel 730 
Potassium NA 
Selenium 180 
Silver 180 
Sodium NA 
Thallium 2.4 
Vanadium 180 
Zinc 11000 
Miscellaneous Parameters 
Turbidity NA 
IpH NA 
Conductivity NA 
DO NA 
Salinity NA 

TABLE 4·34 

SUMMARY OF CHEMICALS DETECTED 
2007 INTERMEDIATE OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 12 OF12 

10 10 10 
SB16·UG·05lMWl6-101 MW16·551 MW16·761 

Federal RIDEM MWl6-101·NWG·10240 ~16-1021.NWG·07020 ~16-1 061·NWG·07290 
MCl GAGW NORMAL NORMAL NORMAL 

Objectives 20071024 20070702 20070729 
GW GW GW 

UPGRADIENT UPGRADIENT EASTERN AREA 

NA NA 327 
6 6 4.4 U 
10 NA 1 U 

2000 2000 20.4 U 
4 4 0.051 U 
5 5 0.11 U 

NA NA 24800 
100 100 4.5 U 
NA NA 5.1 U 
NA NA 588 
NA NA 2340 
NA NA 50.2 
NA 100 8.6 U 
NA NA 4070 
50 50 8.6 J 
NA NA 1.2 U 
NA NA 13100 
2 2 1 U 

NA NA 10.7 U 
NA NA 17.2 U 

NA NA 4.36 4.14 
NA NA 9.98 6.63 6.71 
NA NA 0.218 5.18 0.113 
NA NA 0.55 0.83 1.09 
NA NA 0.3 0 

10 10 
MW16·771 MW16·791 

TWl6-1071·NWG·07280 !rW16.1091.NWG·07300 
NORMAL NORMAL 
20070728 20070730 

GW GW 
BUILDING 41 BUILDING 41 

6.27 70.2 
6.36 6.81 

0.502 0.225 
0.8 0.25 

0 0 

Table 4-34 





Investigation 
Location 
Sample Number 
Sample Code 
Sam leOate 
Volatile Or anles u 
l.l-Dichloroethane 
l.l-Dichloroethene 
Acetone 
Bromodichloromethane 

BTE 
Carbon Disulfide • 
Chlorodlbromomethane 
Chloroform 
Chloromethane 
cis-l,2-Dichloroethene 
Ethane 
Ethene 
Melhane 
T etrachloroethene 
Toluene 
Total 1 ,2-0ichloroethene 

Total Chlorinated VOCs 
trans-l.2-Dichloroethene 
Trichloroethene 
Vin Chloride 
Low-leveJ VolatJJe Or anics u 
1,1.2-Trichloroethane 
1.1-0ichloroethene 
1.2-Dichloroethane 
1,4-0ichlorobenzene 
Benzene 
Chloroform 
Vin I Chloride 
Total Metals u 
Aluminum 
Antimon 
Arsenic 
Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium 
Coball 
C 
Iroo 
lead 
Ma nesium 
Man anese 
Nickel 
Potassium 
S~enium 

Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Dissolved Metal. u 
Aluminum 
Arsenic 
Barium 
Be Ilium 
calcium 
Chromium 
CobaII 

Iron 
lead 
Ma osium 
M. eso 

ORNl 
Regional 

Screening 
Level 

Ta Water 

2.4 
340 

22000 
1.1 

NA 
1000 
0.8 

0.19 
1.8 
370 
NA 
NA 
NA 

0.11 
2300 
330 
NA 
110 
1.7 

0.016 

0.24 
340 
0.15 
0.43 
0.41 
0.19 

0.016 

37000 
15 

0.045 
7300 
73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
730 
NA 
180 
180 
NA 
2.4 
180 

11000 

37000 
0.045 
7300 

73 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 

Federal 
MCl 

NA 
7 

NA 
80 

NA 
NA 
80 
80 
NA 
70 
NA 
NA 
NA 
5 

1000 
NA 

NA 
100 

5 
2 

5 
7 
5 

75 
5 

80 
2 

NA 
6 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
NA 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
10 

2000 
4 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 

TABLE 4-35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NeBC DAVISVILLE 

RIDEM 
GAGW 

Objectlv.s 

NA 
7 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
70 
NA 
NA 
NA 
5 

1000 
70 

NA 
100 

5 
2 

5 
7 
5 

75 
5 

NA 
2 

NA 
6 

NA 
2000 

4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
100 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 

2000 
4 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 

NORTH KINGSTOWN, RHOOE ISLANO 
PAGE 1 OF 29 

09 
INJl6-01D 

INJI6-01D-NWG·111704 
NORMAL 

11/1712004 

25 U 
25 U 

130 U 
25 U 

au 
25 U 
25 U 
25 U 
25 U 
25 U 

6.2 U 
5.8 U 
4.5 U 

25 U 
sou 

710 
25 U 

09 
INJl6-02D 

INJ16·02D-NWG·120904 
NORMAL 
121912004 

1 U 
1 U 
5U 
1 U 
au 
1 U 
1 U 
1 U 
1 U 

6.25 
6.2 U 
5.8 U 
15 J 

1 U 
6.25 

367 
1 U 

710 360 
0366 J 

50.2 J 

438 191 

09 
INJl6-03D 

INJl6-03D-NWG·111704 
NORMAL 

11/1712004 

25 U 
25 U 

130 U 
25 U 

OU 
25 U 
25 U 
25 U 
25 U 
25 U 
6.2 U 
5.8 U 
4.4 U 

25 U 
sou 

830 
25 U 

25 U 

848 

09 
INJ16-04D 

INJl6-04D-NWG·112204 
NORMAL 

1112212004 

25 U 
25 U 

130 U 
25 U 

au 
25 U 
25 U 
25 U 
25 U 
25 U 

6.2 U 
5.8 U 

4U 

25 U 
50 U 

no 
25 U 

25 U 

1160 

526 

09 
INJI6-05D 

INJI6-05D·NWG·112204 
NORMAL 

1112212004 

50 U 
50 U 

250 U 
50 U 

OU 
50 U 
SOU 
50 U 
50 U 
50 U 

6.2 U 
5.8 U 
4.2 U 

50 U 
100 U 

1200 
50 U 

sou 

6620 

493 

Table 4-35 



Investlgatlon ORNL 
Location Regional Federal 
Sample Number Sereenlng MCL 
Sample Cod<o Level 
SamJLIe Oat. Taj>Water 

~MNIS ugll Contnued 
11 2 
730 NA 
NA NA 

Selenium 180 50 
Sodium NA NA 
Vanadium 180 NA 

ILine 11000 NA 
Miscellaneous Parameters (mail 
Alkalinit NA NA 
Ammonia NA NA 
Chloride NA NA 
Dissolved IllO(Qanic Carbon NA NA 
Dissolved Organic Carbon NA NA 
Nitrate 58000 10 
Salinit .JIl th NA NA 
Sulfate NA NA 

Em~cm 
NA NA 
NA NA 

DO NA NA 
TUIbi NTUs NA NA 

RIDEM 
GAGW 

TABLE 4-35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 2 OF 29 

09 09 
INJ16-01D INJ16-02D 

INJ16-01 D-NWG-I I 1704 INJ16-02D-NWG-120904 
Oblectlvea NORMAL NORMAL 

1111712004 12I9l2004 

2 
100 
NA 
50 
NA 
NA 
NA 

NA 15.5 18 
NA 0.56 0.16 
NA 118 110 
NA 4 5 
NA 1 2 
NA 1.71 2.1 
NA 
NA 16.4 23 
NA 6.1 6.65 
NA 0.279 0.288 
NA 0.84 0.46 
NA 9.5 395 

09 09 09 
INJ16-03D INJ16-04D INJ16-05D 

INJ16-03D-NWG-111704 INJ16-04D-NWG-112204 INJ16-05D-NWG-112204 
NORMAL NORMAL NORMAL 

1111712004 1112212004 1112212004 

28.5 26.5 21.3 
0.14 0.14 0.14 
17.4 55.7 20.9 

3 3 4 
3 3 2 

0.1 U 0.288 0.1 U 

18.4 17.6 18.8 
6.69 6.5 6.54 
0.17 0.26 0.171 

3 0.28 0.25 
4.62 11.1 32.2 



Investigation ORNL 
Loca1lon Regional Federal RIDEM 
Sample Number Screening MCL GAGW 
Sample Code Level Objecti"". 
Sample Date Tap Water 
Volatile Organics UgIl 
1,1-Dichloroethane 2.4 NA NA 
1,1-Dichloroethene 340 7 7 
Acetone 22000 NA NA 
Bromodichloromethane 1.1 80 NA 
BTEX!'I NA NA NA 
Carbon Disulfide 1000 NA NA 
Chlorodibromomethane 0.8 80 NA 
Chloroform 0.19 80 NA 
Chloromethane 1.8 NA NA 
ciS-1.2-Dichloroethene 370 70 70 
Ethane NA NA NA 
Ethane NA NA NA 
Methane NA NA NA 
T etrachloroethene 0.11 5 5 
Toluene 2300 1000 1000 
Total 1 ,2-Dichloroethene 330 NA 70 
Total Chlorinated VOC. NA NA NA 
trans-1,2-0ichloroethene 110 100 100 
Trichloroethane 1.7 5 5 
Vin I Chloride 0.016 2 2 
Low-t.evel Volatile Organics .gll 
1,1,2-Trichloroethane 0.24 5 5 
1.1-0ichloroethene 340 7 7 
1,2-Dichloroethane 0.15 5 5 
1.4-0ichlorobenzene 0.43 75 75 
Benzene 0.41 5 5 
Chloroform 0.19 80 NA 
Vin I Chloride 0.016 2 2 
Total Metals uglL 
Aluminum 37000 NA NA 
Antimony 15 6 6 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Bervllium 73 4 4 
Cadmium 18 5 5 
Calcium NA NA NA 
Chromium 110 100 100 

Coba" 11 NA NA 
Copper 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
Magnesium NA NA NA 
Manganese 880 NA NA 
Nickel 730 NA 100 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 

odium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Dissolved Metals ugIl 
Aluminum 37000 NA NA 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Beryllium 73 4 4 
Calcium NA NA NA 
Chromium 110 100 100 

Coba" 11 NA NA 
C pper 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
Magnesium NA NA NA 
Manganese 880 N,,- NA 

09 
INJI6-06D 

TABLE 4-35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 3 OF 29 

09 09 
INJI6-07D INJI6-080 

INJI6-06D-NWG·II2204 INJI6-07D·NWG·120904 INJI6-08D-NWG·112204 
NORMAL NORMAL NORMAL 

1112212004 121912004 11/2212004 

25 U 1 U 25 U 
25 U 0.303 J 25 U 

130 U 5U 130 U 
25 U 1 U 25 U 
OU OU OU 

25 U 1 U 25 U 
25 U 1 U 25 U 
25 U 0.134 J 25 U 
25 U 1 U 25 U 
25 U 1.52 25 U 

6.2 U 6.2 U 6.2 U 
5.8 U 5.8 U 5.8 U 
4.2 U 6.3 U 4.1 U 

25 U 1 U 25 U 
SOU 1.63 J 50 U 

860 482 640 
25 U 0.111 J 25 U 

: .. . .. • I 

25 U 1 U 25 U 

5840 6180 6120 

392 386 386 

09 09 09 09 
INJI6-09D INJI6·10D INJI6-11D INJl6-12D 

INJI6-09D-NWG·112304 INJI6·10D-NWG·112304 INJI6-11D-NWG·111904 INJ16·12D-NWG·111904 
NORMAL NORMAL NORMAL NORMAL 

11/2312004 11/2312004 11/1912004 1111912004 

25 U 25 U 25 U 50 U 
25 U 25 U 25 U 50 U 

130 U 130 U 130 U 250 U 
25 U 25 U 25 U 50 U 
OU OU DU' OU 

25 U 25 U 25 U 50 U 
25 U 25 U 25 U 50 U 
25 U 25 U 25 U 50 U 
25 U 25 U 25 U 50 U 
25 U 25 U 25 U 50 U 

6.2 U 6.2 U 6.2 U 6.2 U 
5.8 U 5.8 U 58 U 5.8 U 
4.7 U 4.8 U 3.8 U 4 U 

25 U 25 U 25 U 50 U 
50 U SOU 50 U 100 U 

810 870 760 1700 
25 U 25 U 25 U 50 U 

: I : I .1 " 25 U 25 U 25 U 50 U 

6280 3580 8240 3000 

386 584 539 387 

Table 4-35 



Investigation ORNl 
loca1lon Regional Federal 
Sample Number Sereening MCl 
Sample Code Level 
Sample Date TapWal.r 
Dissolved Metal. u Continued 
MerculV 11 2 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 SO 
Sodium NA NA 
Vanadium 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters 
Alkalinilv NA NA 
Ammonia NA NA 
Chloride NA NA 

jssotved lnor anic rbon NA NA 
Di_ved Organic carbon NA NA 
Nllrale 58000 10 
Salin"v (ppth NA NA 
Suttate NA NA 

~m~cm 
NA NA 
NA NA 
NA NA ~rblany . NTUs NA NA 

RIDEM 
GAGW 

ObJective. 

2 
100 
NA 
50 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

A 
NA 
NA 
NA 

A 

09 
INJI6006D 

TABLE 4-35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN. RHODE ISLAND 
PAGE40F 29 

09 09 
INJI6-07D INJI6-08D 

INJI6006D-NWG·112204 INJI6-07D-NWG·I20904 INJI6-08D-NWG·112204 
NORMAL NORMAL NORMAL 

1112212004 121912004 11122/2004 

28.5 27.5 24.5 
0.1 0.1 U 0.19 

15.2 26 14.3 
5 7 4 
2 1 2 

0.1 U 1.2 0.1 U 

22.5 26 18.7 
6.97 6.73 6.63 

O.ln 0.176 0.153 
0.45 1.31 3.17 

6 27 3.22 

09 09 09 09 
INJI6-09D INJI6-10D INJl6-11D INJI6-12D 

INJI6-09D·NWG·112304 INJI6-10D-NWG·112304 INJI6-11D-NWG·III904 INJI6-12D·NWG·III904 
NORMAL NORMAL NORMAL NORMAL 

11/2312004 1112312004 11/1912004 11/19/2004 

21.5 33.5 22 15 
0.11 0.11 0.11 0.1 
13.8 19.6 13.6 11.8 

4 5 5 10 
1 1 1 2 

0.1 U 0.1 U 0.1 U 0.1 U 

19.1 18.2 18.4 18.6 
6.66 7.36 6.82 6.49 

0.152 0.139 0.161 0.14 
0.71 0 0.25 0 
12.4 7.2 5.03 3.87 

Table 4-35 



Investigation ORNL 
Location Regional Federal 
Sample Number s<::reenlng MeL 
Sample Code level 
Sample Date lap Water 
Volatile Or.aanic8 Ugll 
1.1·Dichloroethane 2.4 NA 
1,1-Dichloroethene 340 7 
Acetone 22000 NA 
Bromodichloromethane 1.1 80 

BTEX'" NA NA 
Carbon Disulfide 1000 NA 
Chlorodibromomethane 0.8 80 
Chloroform 0.19 80 
Chloromethane 1.8 NA 
cls-1,2-Dichforoethene 370 70 
Ethane NA NA 
Ethane NA NA 
Methane NA NA 
T etrachloroethene 0.11 5 
Toluene 2300 1000 
Total 1 .2·Dichloroethene 330 NA 

Tolal Chlorinaled VOCe'" NA NA 
trans.1.2-0ichloroethene 110 100 
Trichloroethene 1.7 5 
Vinyl Chloride 0.016 2 
Low-level Vo'atile Oraanics uall. 
1,1,2-Trichklroethane 0.24 5 
1,1-Dichloroethene 340 7 
1 .2-Dichloroethane 0.15 5 
1.4-Dk;hlorobenzene 0.43 75 
Benzene 0.41 5 
Chloroform 0.19 80 
Vinyl Chloride 0.016 2 
Total Metal. ugll 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
c_n 11 NA 
Copper 1SOO 1300 
Iron 26000 NA 
Lead NA 15 
Magnesium NA NA 
Manoanese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 

ilver 180 NA 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 
Dissolved Metal. Ugill 
Aluminum 37000 NA 
Arsentc 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
calcium NA NA 
Chromium 110 100 
CoboIl 11 NA 
Co or 1500 1300 
Iron 26000 NA 
Lead NA 15 
Magnesium NA NA 

nese 880 NA 

RIDEM 
GAGW 

Objective. 

NA 
7 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
70 
NA 
NA 
NA 
5 

1000 
70 

NA 
100 
5 
2 

5 
7 
5 
75 
5 

NA 
2 

NA 
6 

NA 
2000 

4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
100 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 

2000 
4 

NA 
100 
NA 
Nil 
NA 
15 
NA 
NA 

08 
MWl6-01D 

TABLE 4·35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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08 08 
MWl6-02D MW16-03D 

MWl6-01D-NWG·l00704 MW16.()2D-NWG-093004 MWl6-03D·NWG·l00804 
NORMAL NORMAL NORMAL 
101712004 913012004 101812004 

1 U 50 U 1 U 

5U 250 UR 5U 
1 U 50 U 1 U 

au au au 
1 UJ SOU 1 UJ 
1 U SOU 1 U 

1 U 50 U 1 U 
1 U SOU 1 U 

6.2 U 6.2 U 6.2 U 
5.8 U 5.8 U 5.8 U 
3.3 U 3.3 U 3.3 U 

1 U SOU 1 U 
1 U SO U 1 U 
1 U 50 U 1 U 

6.04 1201 0.163 
1 U 50 U 1 U 

" 
, 0.142 J 

0.1 U , 0.1 U 
0.1 U 0.598 0.021 J 
0.1 U 0.023 U 0.1 U 
0.1 UJ 0.1 U 0.1 UJ 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 
0.1 U " ' 0.1 U 

44.5 3.3 UJ 704 
0.17 U 0.23 U 0.17 U 

t" , 
19.9 7.5 10.8 
0.11 U 0.11 U 0.11 U 
0.06 U 0.06 U 0.06 U 

15000 5710 J 7470 
0.88 U 0.41 U 1.7 U 

5.8 1.5 0.87 
0.71 J 0.56 J 3.1 

17200 1930 1330 
0.11 0.07 J 0.82 
5400 2270 J 6040 
849 203 106 
3.4 1.5 2.3 

2230 1320 2020 
0.29 U 0.29 U 0.29 U 
0.23 0.05 U 0.14 

17800 J 11100 J 24400 
0.07 U 0.07 U 0.07 U 
0.4 U 0.4 U 1.3 

20.7 J 9.1 5.3 J 

0.72 U 1.1 J 2 , 
18.8 8.8 8.6 
0.12 U 0.12 U 0.12 U 

14700 5740 7420 
0.75 0.49 2.5 

5.4 1.8 0.45 
0.16W 0.68 0.26 J 

13100 1950 50 U 
0.078 UJ 0.19 0.08 J 
5130 2090 6490 
766 204 100 

08 08 08 08 
MWl6-04D MW16·05D MWl6-06D MW16·07D 

MWl6-04D-NWG.l00404 MWl6-05D-NWG-092904 MWl6-06D·NWG·092804 MWl6-07D-NWG·092804 
NORMAL NORMAL NORMAL NORMAL 
10/412004 912912004 912812004 912812004 

1 U 0.164 J 1 U 1 U 

5 UR 5U 5 UR 5 UR 
1 U 1 U 1 U 1 U 

0.0277 0.0345 au au 
1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 
4.79 4.83 1 U 1 U 
6.2 U 6.2 U 6.2 U 6.2 U 
5.8 U 5.8 U S.B U 5.B U 
2.7 J 23 3.3 U 3.3 U 

1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 

5.05 5.36 1 U 1 U 

346 1107 1.33 2.83 
0.26 J 0.527 J 1 U 1 U 

-, " 1.33 , 

0.1 U , .,. 0.1 U 01 U 
0.382 0.948 0.1 U 0.1 U 

0.1 U 0.1 U 0.1 U 0.1 U 
0.1 UJ 0.1 U 0.1 UJ 0.1 UJ 

0.0277 J 0.0345 J 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 0.1 U , I.':. 0.1 U 0.0132 J 

33.8 220 J 5.9 J 141 J 
0.2 U 0.26 U 0.17 U 0.31 U 

0.42 U 
13.1 6.1 15 13.2 
0.6 J 0.11 U 0.11 U 0.11 U 

0.06 U 0.06 U 0.06 U 0.06 U 
6010 4210 12700 8370 
0.74 U 1.7 U 0.34 U 1.3 U 
0.83 1.6 3.1 1.8 
0.67 J 0.89 0.4 U 0.85 

12500 736 10200 8640 
0.45 0.38 0.11 0.37 
2080 1910 5780 3300 

228 97.4 656 461 
1 2.1 2.6 1.4 

1280 1180 2090 1690 
0.29 U 0.29 U 0.29 U 0.29 U 
0.05 U 0.05 U 0.05 U 0.05 U 

52800 14800 J 20000 40800 
0.07 U 0.07 U 0.07 U 0.07 U 
0.49 J 0.41 J 0.4 U 0.4 U 

8.9 6.5 8.5 J 7.4 

0.72 U 1.6 1.1 J 072 U , , 
10.4 5.1 14.9 12.2 
0.12 U 0.12 U 012 U 0.12 U 
8390 4240 12700 J 8020 

1.3 0.75 1.1U 0.61 
0.65 1.1 3.3 0.93 
0.16 U 0.16 U 0.32 0.29 J 
1170 321 10100 7310 
0.09 J 0.08 U 0.46 0.42 
2260 1700 5680 2920 

218 85 651 439 

Table 4-35 



Inves1lgatlon ORNL 
Location Regional Fede",1 RIDEM 
Sample Number Screening MCL GAGW 
Sample Code Level Objec1ives 
l~",~IeDate Tap Water 
Dissolved Malals ugll Continued 

[Pilercury 11 2 2 
Nickel 730 NA 100 
Potassium NA NA NA 
Selenium 180 50 50 

um NA NA NA 
Vanadium 180 NA NA 

Inc 11000 NA NA 
Iscellaneou$ Parameters mgll 

Alkalinit NA NA NA 
Ammonia NA NA NA 
Chloride NA NA A 
Dissolved Inorganic Carbon NA NA NA 
Dissolved Oraanic carbon NA NA NA 
Nitrate 5S000 10 NA 
SalinHv IlJI)Ih NA NA NA 
Sulfate NA NA NA 

[pH NA NA NA 
Conductivit mslcm NA NA NA 
o mg/L NA NA NA 

TurDidit NTUs NA NA NA 

08 
MWlf1.01D 

TABLE 4-35 
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PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 
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08 08 
MWlf1.02D MWl6-03D 

MWlf1.01 D-NWG·l00704 MWl6-02D-NWG-093004 MWl6-03D·NWG·l008Q4 
NORMAL NORMAL NORMAL 
101712004 9/3012004 1018/2004 

0.021 U 0.021 U 0.021 U 
3.1 1.7 1.4 

2250 1280 1920 J 
0.3 U 0.3 U 0.3 U 

16500 9720 23800 
0.13 J 0.08 J 0.67 
10.9 J 12.4 J 1.7 J 

11 14.5 27 
0.1 U 0.1 U 0.1 U 

83.9 13.8 33.6 
2 1 U 6 
2 3 2 

0.1 U 0.1 U 6.3 
0.167 0.064 0.118 

18.7 17.2 17 
6.23 6.03 5.64 

0.289 0.119 0.194 
0.53 2.08 4.S 

10.89 1.5 5.4 

08 08 08 OS 
MWl60040 MWlf1.05D MWlf1.08D MW16-07D 

MWl6004D-NWG·l00404 MWl6-05D-NWG-092904 MWlf1.08D-NWG-092804 MWl6-07D·NWG·092S04 
NORMAL NORMAL NORMAL NORMAL 
101412004 9129/2004 912812004 912812004 

0.021 U 0.04 0.035 U 0.051 U 
1 1.7 2.7 0.94 

1450 1160 20S0 1590 
0.3 U 0.3 U 0.3 U 0.3 U 

52100 13100 21700 3S700 
0.29 0,15 0.25 U O.OS J 

4.9 5.7 J 15.3 J 2.5 J 

41.5 16 20 20.7 
0.1 U 0.1 U 0.1 U 0.1 

67.1 10.9 61.6 57.9 
1 U 4 4 5 
2 1 2 2 

0.1 U 0.1 U 0.1 U 0.1 U 
0.165 0.082 0.146 0.16 

lS.4 17.6 19.7 21.3 
6.43 6.25 6.45 6.68 

0.312 0.1 0.26 0.239 
13.S 7.51 3.62 0.91 

55 0.38 1 21.6 

Table 4-35 



Investigation ORNL 08 
Location Regional Federal RIDEM MWI6-080 
Sample NUmber Screening MeL GAGW MWI6-08D-NWG·l00804 
Sample Code leval Objectlv .. NORMAL 
Sample Date Tap Wate, 10I8l2004 
Volatile O!llanlcs ugll 
1,1-Dichloroethane 2.4 NA NA 1 U 
1,l·Dichloroethene 340 7 7 
Acetone 22000 NA NA 5U 
Bromodichloromethane 1.1 SO NA 1 U 
BTEX' , NA NA NA OU 
Carbon Disulfide 1000 NA NA 1 UJ 
Chlorodibromomethane 0.8 80 NA 1 U 
Chloroform 0.19 SO NA 
Chloromethane 1.8 NA NA 1 U 
cis-1,2-0ichloroethene 370 70 70 3.76 
Ethane NA NA NA 6.2 U 
Ethene NA NA NA 5.8 U 
Methane NA NA NA 3.3 U 
T etrachloroethene 0.11 5 5 1 U 
Toluene 2300 1000 1000 1 U 
ToIall,2-D1chloroethane 330 NA 70 3.92 
Total Chlorinated VOCs'" NA NA NA 324 
trans-1,2-Dichloroethene 110 100 100 0,158 J 
Trichloroethane 1.7 5 5 , 
Vill}'l Chloride 0.D16 2 2 
Low-Level Volatile Organics uglL 
1,1,2· Trichloroethane 0.24 5 5 0.1 U 
1,l·Dichloroethene 340 7 7 0.166 
1.2-Dichloroelhane 0.15 5 5 0.1 U 
1,4-Dichlorobenzene 0.43 75 75 
Benzene 0.41 5 5 0.1 U 
Chloroform 0.19 80 NA 0.1 U 
Vinvl Chloride 0.016 2 2 , .. 
Total Metals ugll 
Aluminum 37000 NA NA 3.3 U 
Antimony 15 6 6 0.17 U 
Arsenic 0.045 10 NA 0.42U 
Barium 7300 2000 2000 11.9 
Beryllium 73 4 4 0.11 U 
Cadmium 18 5 5 0.08 J 
Calcium NA NA NA 15200 
Chromium 110 100 100 0.58 U 
Cobalt 11 NA NA 2.1 
C~ 1500 1300 NA 4.2 
Iron 26000 NA NA 1190 
Lead NA 15 15 0.31 
Magnesium NA NA NA 5490 
Ma~ese 880 NA NA 434 
Nickel 730 NA 100 8.6 
Potassium NA NA NA 2210 
Selenium 180 50 50 0.29 U 
Silver 180 NA NA 0.05 U 
Sodium NA NA NA 28600 
Thallium 2.4 2 2 0.07 U 
Vanadium 180 NA NA 0.4 U 
Zinc 11000 NA NA 12.2 J 
Dissolved Metals ugll 
Aluminum 37000 NA NA 0,78 J 
Arsenic 0.045 10 NA , 
Barium 7300 2000 2000 12.5 
IBerytlium 73 4 4 0.12 U 
calcium NA NA NA 15100 
Chromum 110 100 100 0.89 
Cobalt 11 NA NA 2.1 

I'll'" 1500 1300 NA 0.28 J 
Iron 26000 NA NA 1010 
Lead NA 15 15 0.078 UJ 
Maanesium NA NA NA 5030 
Manganese 880 NA NA 443 

TABLE 4-35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 7 OF 29 

08 08 08 
MWI6-09D MWI6-10D MWI6-11D 

MWI6-09D-NWG·lOOS04 MWI6-10D-NWG·loo704 MWI6-11D-NWG·loo604 
NORMAL NORMAL NORMAL 
101812004 101712004 10/612004 

1 U 1 U 1 U 

5U 5U 5U 
1 U 1 U 1 U 

au OU OU 
1 UJ 1 UJ 1 UJ 
1 U 1 U 1 U 

1 U 1 U 1 U 
1 U 1 U 1 U 

6.2 U 6.2 U 6.2 U 
5.8 U 5.8 U 5.8 U 
3.3 U 3.3 U 3.3 U 

1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 

0,236 0.497 OU 
1 U 1 U 1 U 

0,216 J 0,497 J 1 U 

0.1 U 0,1 U 0.1 U 
0,0197 J 0.1 U 0.1 U 

0.1 U 0.1 U 0.1 U 
0.1 UJ 0.1 U 0.1 UJ 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 

367 197 150 
0.17 U 0.18 U 0.27 U , 
11.5 7.5 20.5 
0.11 U 0.11 U 0.11 U 
0.06 U 0.06 U 0.06 U 
5420 6260 11100 

1.5 U 1.3 U 0.88 
1.9 2.2 3.2 
1.4 4.8 1.2 U 

8350 6430 15900 
0.95 0.52 0.29 
2250 2620 4590 

484 721 718 
1.2 2.1 1.5 

1590 2530 1950 
0.29 U 0.29 U 0.29 U 
0.05 U 0.13 0.23 

12100 12600 J 23100 
0.07 U 0.07 U 0.07 U 
0.83 0.4 U 0.43 J 
6.4 J 14.3 J 6.6 

3.7 0.72 U 0.98 J 

10.3 6.8 19.1 
0.12 U 0.12 U 0.12 U 
5390 6100 11700 

1 1.1 0.92 
1.4 1.9 3.5 

0.16 UJ 0.17 J 0.19 J 
6740 5300 15600 

0.2 J 0.16 J 0.15 J 
2040 2230 4830 

441 635 808 

08 
MWI6-12D 

MWI6-12D-NWG·l01204 
NORMAL 

10/1212004 

1 U 

5U 
1 U 

OU 
1 U 
1 U 

1 U 
1 U 

6.2 U 
5.8 U 
3.3 U 

1 U 
1 U 
1 U 

32 
1 U 

0.1 U 
0,0212 J 

0.1 U 
0.1 UJ 
0.1 U 
0.1 U 
0.1 U 

36.7 
0.27 U 

9.7 
0.11 UJ 
0.06 U 

6850 
1.5 U 
6.3 

0.54 U 
2210 
0.08 J 
2690 

208 J 
10.1 

1660 
0.29 U 
0.05 U 

l1000J 
0.07 U 

0.4 U 
9J 

1.1 J 

" 9.8 
0.12 U 
7130 
0.68 U 
6.1 
0.2 U 

1620 
0.15 J 
2710 
202 J 

08 08 08 
MWI6-13D MWI6-14D MWI6-1SD 

MWI6-13D-NWG·l00704 MWI6-14D·NWG·l00704 MWI6-1SD·NWG·l01404 
NORMAL NORMAL NORMAL 
101712004 101712004 10/14/2004 

1 U 50 U 1 U 

2.S7 J 250 U 5 U 
1 U 50 U 0.294 J 

OU OU 0,0194 
1 UJ 50 UJ 1 U 
1 U 50 U 0.S79 J 

1 U SO U 1 U 
1 U 50 U 2,19 

6.2 U 6.2 U 6.2 U 
5.8 U 5.8 U 5.8 U 

210 3.3 U 3.3 U 
1 U 50 U 1 U 
1 U 50 U 1 U 
1 U 50 U 2.47 

0.326 2000 1403 
1 U 50 U 0.275 J 

0.326 J '" 'to 

0.1 UJ 0.1 U , 
0.1 UJ 0,137 0.442 
0.1 UJ 0.1 U 01 U 
0.1 UJ 01 UJ 0.1 U 
0.1 UJ 0.1 U • 0.0194 J 
0.1 UJ 0.1 U 0.1 U 
0.1 UJ 0.1 U " ' 

79.8 5.9 J 174 
0.18 U 0.23 U 0.26 U . '. 

8 8.8 12.2 
0.11 U 0.11 U 0.11 U 
0.06 U 0.06 U 0.061 U 

8710 5910 7380 
1.7 U 1.5 U 1.4 U 

0.65 3 3.9 
1 0.64 J 1.5 U 

61SO 1850 3230 
0.26 0.14 0.37 
2230 2040 2770 

454 213 243 J 
0.64 J 3.4 5.6 
1540 2130 2170 
0.29 U 0.29 U 0.29 U 
0.05 U 0.05 U 0.2 

10500 J 8620 14000 
0.07 U 0.07 J 0.066 U 

0.4 U 0.4 U 0.68 J 
3.1 J 9.3 J 14.7 

0.72 U 0.72 U 0.66 J , , , 
7.5 8.8 11.6 

0.12 U 0.12 U 0.12 UJ 
8320 5490 7730 

1.4 1.1 1.7 
0.49 2.6 3.6 
0.16 UJ 0.16 UJ 016 U 
5170 1580 2530 
0.08 J 0.078 UJ 0.078 U 
20SO 17SO 2560 
406 ISO 234 J 

Table 4-35 



Investigation ORNL 08 
Location Regional Federal RIDEM MWl6-08D 
Sample Numb.r Screening MCL GAGW MW16.Q8D.NWQ.l00804 
Sample Code level Objecll_ NORMAL 
Sam~Oat. TapWaIor 10I8l2004 18801 __ s 

uall Continued 
~-"'! 11 2 2 0.021 U 
NicI<eI 730 NA 100 8.1 
Potassium NA NA NA 2270 J 
Selenium 180 50 50 0.3 U 
Sodium NA NA NA 26700 
Vanadium 180 NA NA 0.18 
Zinc 11000 NA NA 6.5 J 
Miscellaneous Parameters (mail 
AlkaliM NA NA NA 9 
Ammonia NA NA NA 0.21 
Chloride NA NA NA 69.5 
Dissolved Inoraanic Carbon NA NA NA 8 
Dissolved Organic Carbon NA NA NA 2 
Nitrate 58000 10 NA 3.65 
Salinit (p h NA NA NA 0.167 
Sulfate NA NA NA 17.2 

""- NA NA NA 6.1 
Conductlvitv I mslcm NA NA NA 0.262 
~mg/L NA NA NA 1.86 
Turbldnv ' NTUs NA NA NA 4 

TABLE 4-35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE'" RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

08 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE80F29 

08 
MWl6-08D MW1&-lOD 

08 
MW1&-11D 

MWl6-08D-NWG·l00804 MWlfi.l0D-NWG·l00704 MW1&-11D-NWG·l00604 
NORMAL NORMAL NORMAL 
10I8l2004 101712004 101612004 

0.021 U 0.021 U 0.021 U 
1 2.1 1.5 

1510 J 2470 2080 
0.3U 0.3 U 0.3 U 

11000 10400 J 23000 J 
0.25 0.24 0.2 
3.4 J 6.6 J 4.6 

16.5 16.3 10.5 
0.11 0.11 0.1 U 
11.2 16.5 69.5 

2 2 4 
2 2 2 

0.704 0.1 U 0.527 
0.086 0.073 0.167 

21.4 19 17 
6.68 6.54 6.53 

0.121 0.161 0.295 
0.6 0.84 0.91 
23 8.3 28 

08 08 08 08 
MW16.12D MW1&-13D MW1&-14D MW16·15D 

MW1&-12D-NWG·l01204 MW1&-13D-NWG-l00704 MW16·14D-NWG·l00704 MW16·15D·NWG·l01404 
NORMAL NORMAL NORMAL NORMAL 

10/1212004 101712004 101712004 10/1412004 

0.082 0.021 U 0.021 U 0.021 U 
9.9 J 0.45 2.9 5 

1640 1460 2330 2200 
0.3 U 0.3 U 0.3 U 0.3 U 

10300 9670 7660 14300 
0.14 J 0.16 0.16 0.39 U 
10.8 J 0.53 J 7.2 J 12.4 J 

19.2 23.7 15 18 
0.1 U 0.12 0.12 0.1 U 

20.9 12.9 10.1 20.9 
3 3 3 3 
1 2 2 2 

0.1 U 0.508 0.258 0.1 UJ 
0.074 0.072 0.059 0.081 

21.4 19.1 17.3 21.2 
5.95 7.05 5.69 6.38 

0.123 0.156 0.108 0.133 
1.71 0.38 0.43 0.42 

5 5.09 1.9 14 

Table 4-35 



Investigation ORNL 08 
Location Ragional Federal RIDEM MWl6-16D 
Sample Number Screening MCL GAGW MWl6-16()..NWG·l00604 
SampJeCOde Level ObJectlv.s ORIG 
SamplaDate Tap Water 10/612004 
Volatile Or anies u 
1,1-Dichloroethane 2.4 NA NA 0,247 J 
1,1-0ichloroethene 340 7 7 
Acetone 22000 NA NA 5U 
8romodlchlorornethane 1.1 80 NA 1 U 
BTEX" NA NA NA OU 
Carbon Disulfide 1000 NA NA 1 UJ 
Chlorodibromomethane 0.8 80 NA 1 U 
Chlorofonn 0.19 80 NA 
Chloromethane 1.8 NA NA 1 U 
cis-1 ,2-Dich oroethene 370 70 70 1 U 
Ethane NA NA NA 6.2 U 
Ethane NA NA NA 5.8 U 
Methane NA NA NA 3.3 U 
T etrachloroethene 0.11 5 5 1 U 
Toluene 2300 1000 1000 1 U 
TotaI1.2-Dichloroethene 330 NA 70 1 U 
Tolal Chlorlnaled vacsP ' NA NA NA 44.2 
trans-1.2-Dichloroethene 110 100 100 1 U 
Trichloroethene 1.7 5 5 
Vinyl Chloride 0.016 2 2 
Low·Level Volatile Organics ugll 
1,1,2-Trichloroethane 0.24 5 5 0.1 U 
1,1-Dichloroethene 340 7 7 0.1 U 
1 ,2-Dichloroethane 0.15 5 5 0.1 U 
1 A-Dichlorobenzene 0.43 75 75 0.1 UJ 
Benzene 0.41 5 5 0.1 U 
Chloroform 0.19 80 NA 0.1 U 
Vinvl Chloride 0.016 2 2 0.1 U 
Total Metals UglL 
Aluminum 37000 NA NA 18.1 
Antimon 15 6 6 0.21 U 
Arsenic 0.045 10 NA " Barium 7300 2000 2000 6.4 
Be Ilium 73 4 4 0.11 U 
cadmium 18 5 5 0.06 U 
Calcium NA NA NA 5020 
Chromium 110 100 100 0.84 
Coball 11 NA NA 1.4 
Copper 1500 1300 NA 0.4 U 
Iron 26000 NA NA 2880 
Lead NA 15 15 O.OG J 
Maanesium NA NA NA 1780 
Manganese 880 NA NA 172 
Nickel 730 NA 100 1.2 
Potassium NA NA NA 1140 
Selenium 180 50 50 0.29 U 
Silver 180 NA NA 0.05 U 
Sodium NA NA NA 8680 
Thallium 2.4 2 2 0,0] U 
Vanadium 180 NA NA 0.4 U 
Zinc 11000 NA NA 7.1 
Dissolved Metals ugll 
Aluminum 37000 NA NA 0.72 U 
Arsenic 0.045 10 NA I. 

Barium 7300 2000 2000 7.2 
Beryllium 73 4 4 0.12 U 

alcium NA NA NA 5270 
Chromium 110 100 100 0.92 
Cobalt 11 NA NA 1.6 
Copper 1500 1300 NA 0.18 J 
Iron 26000 NA NA 2490 
Leed NA 15 15 0.16 
Maanesium NA NA NA 1820 
Manganese 880 NA NA 190 

TABLE 4·35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 9 OF 29 

08 08 
MW16·16D MW16·16D 

MWl6-16D·NWG·l00604·AVG MWl6-16D·NWG·l00604-D 
AVG DUP 

101612004 10/612004 

0.2505 J 0.254 J 

5U 5U 
1 U 1 U 
OU OU 
1 UJ 1 UJ 
1 U 1 U 

1 U 1 U 
1 U 1 U 

6.2 U 6.2 U 
5.8 U 5.8 U 
1.1 J 1.1 J 

1 U 1 U 
1 U 1 U 
1 U 1 U 

44.3 44.3 
1 U 1 U 

" 

0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 UJ 0.1 UJ 
0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 U 0.1 U 

16.8 15.5 
0.21 U 0.21 U 

" " 6.35 6.3 
0.11 U 0.11 U 
0.06 U 0.06 U 
5035 5050 

0.n5 0.71 
1.4 1.4 

0.41 U 0.42 U 
2830 2780 
0.07 J 0.08 J 
ln5 lnO 
172 172 
1.2 1.2 

1140 1140 
0.29 U 0.29 U 
0.05 U 0.05 U 

8705 8730 
0.07 U 0.07 U 

0.4 U 0.4 U 
7.35 7.6 

0.72 U 0.72 U 
In " 6.7 6.2 
0.12 U 0.12 U 
5195 5120 

0.885 0.85 
1.6 1.6 

0.13 J 0.16 U 
2500 2510 

0.1 0.08 U 
1795 lnO 

188.5 187 

08 
MWl6-17D 

MW16·17()..NWG·l00404 
NORMAL 
101412004 

1 U 

5U 
1 U 
Ou 
1 U 
1 U 

1 U 
1 U 

6.2 U 
5.8 U 
1.1 J 

1 U 
1 U 
1 U 
OU 
1 U 
1 U 

0.1 U 
0.1 U 
0.1 U 
0.1 UJ 
0.1 U 
0.1 U 
0.1 U 

1490 
0.27 U 

15.2 
0.16 J 
0.06 U 
5780 

3.4 
3 

5.9 
10700 

1.9 
2600 

392 
3.3 

1690 
0.29 U 
0.79 
9580 
0.07 U 
2.7 

15.7 

12.7 

7.6 
0.12 U 
5620 
0.75 
1.7 

0.22 J 
7090 
0.08 U 
2240 
364 J 

08 08 08 
MW16·18D MWl6-19D MW16·20D 

MWl6-18()..NWG·l00504 MWl6-19()"NWG·l00504 MWl6-20D·NWG·l02804 
NORMAL NORMAL NORMAL 
10/512004 10/512004 10/28/2004 

1 U 1 U 1 U 

5 UR 1.83 J 5U 
1 U 1 U 1 U 

OU 0.0155 0.013 
1 U 1 U 1 U 
1 U 1 U 1 U 

1 U 1 U 1 U 
1 U 0.492 J 1 U 

6.2 U 6.2 U 6.2 U 
5.8 U 5.8 U 5.8 U 
1.1 J 1.3 J 3.3 U 

1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 0.492 J 1 U 

0.165 261 10.3 
I U I U I U 

0.165 J .1 . , 

0.1 U 0.1 U 0.187 
0.1 U 0.0274 J 0.0483 J 
0.1 U 0.1 U 0.0529 J 
0.1 UJ 0.1 UJ 0.1 U 
0.1 U 0.0155 J 0.013 J 
0.1 U 0.1 U 0.1 U 
0.1 U I I I' 

49.7 4.7 J 459 
0.2 U 0.22 U 0.17 U 

I· 

7.9 14.2 7.8 
0.11 UJ 0.11 UJ 0.11 UJ 
0.06 U 0.06 U 0.061 UJ 

3990 4570 3160 
0.91 U 0.92 U 1.7 U 
1.8 1,5 1.2 

0.48 J 0.4 U 2.3 U 
6000 3860 3650 
0.16 0.05 U 0.64 
1850 1920 1350 

241 174 317 
0.58 J 0.88 1.6 J 
1230 1230 1650 
0.29 U 0.29 U 0.31 U 
0.05 U 0.05 U 0.25 

9130 10100 22300 J 
0.07 U 0.07 U 0.07 U 
0.49 J 0.4 U 1.1 U 
7.5 4.7 U 6U 

0.72 U 0.72 U 5.4 

" 7.5 14.6 4.9 
0.12 U 0.12 U 0.12 UJ 
3950 4790 3530 
0.95 0.93 0.98 U 

1.7 1.4 0.81 
0.16 U 0.16 U 0.23 U 
5080 3360 2590 
0.08 U 0.08 U 0.08 U 
1860 2030 1430 
242 182 301 

Table 4-35 



Investigation ORN~ 08 
~ocation Regional Federal RIDEM MW16-16D 
Sample Numb.r Screening MC~ GAGW MWI6-16D-NWG-l00604 
Sample Code Level Objectives ORIG 
Sample Date Tap Water 10/612004 
Dissolved Metals u Continued 

~. 
11 2 2 0.12 U 

730 NA 100 1.4 
NA NA NA 1260 
180 50 50 0.3U 

Sodium NA NA NA 8690 
Vanadium 180 NA NA 0.2 
Zinc 11000 NA NA 5.2 
Miscellaneous Parameters (mall 
Alkalinity NA NA NA 12.5 
Ammonia NA NA NA 0.1 U 
Chloride NA NA NA 8.69 
Dissolved norganic Carbon NA NA NA 4 
Dissolved Orn~tnjc carbon NA NA NA 2 
NH",le 58000 10 NA 0.1 U 
Salin~y h NA NA NA 0.058 
Sulfate NA NA NA 18.3 
H NA NA NA 5.81 

Conductivity I mslcm NA NA NA 0.1 
DO mal~ NA NA NA 1.84 
TurbidHV NTUs NA NA NA 36 

TAB~E 4-35 

SUMMARY OF CHEMICA~S DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMP~ES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVI~~E 

NORTH KINGSTOWN. RHODE IS~AND 
PAGE 10 OF 29 

08 08 
MWI6-16D MW16-16D 

MWI6-16D-NWG-l00604-AVG MWI6-16D-NWG-l00604-D 
AVG DUP 

10/612004 10/612004 

0.085 U 0.05 U 
1.26 1.1 
1240 1220 

O.3U 0.3 U 
8510 8330 
0.195 0.19 

5.45 5.7 

12.6 12.5 
0.1 U 0.1 U 

8.52 8.35 
3.6 3 
2.5 3 
0.1 U 0.1 U 

0.056 0.066 
17.76 17.2 

08 
MWI6-17D 

MWI6-17D-NWG-100404 
NORMA~ 
10/4/2004 

0.021 U 
o.n 
1370 
0.46 J 
9610 
0.14 J 

4 

25 
0.1 U 

10.4 
1 U 
2 

0.1 U 
0.067 

18 
6.05 

0.113 
6 

82.9 

08 08 08 
MW16-18D MW16-19D MW16-20D 

MWI6-18D-NWG-l00504 MWI6-19D-NWG-l00504 MWI6-20D-NWG-l02804 
NORMA~ NORMA~ NORMAL 
10/512004 10/512004 1012812004 

0.021 U 0.021 U 0.054 U 
0.53 0.87 0.76 J 
1300 1340 1430 

0.3 0.3 U 0.3 UJ 
9500 J 11000 J 19300 J 
0.19 0.21 0.21 U 
4.3 4.9 1.9 J 

13.5 16.7 29 
0.1 U 0.1 U 0.1 U 
9.6 13.4 10.3 

1 U 1 U 3 
2 1 3 

0.1 U 0.1 U 0.1 U 
0.053 0.059 0.066 

15.9 19.2 17.8 
6.59 6.53 6.78 

0.104 0.12 0.126 
5.03 4.53 0.48 
20.5 3.87 24 

Table 4·35 



Investigation 
Location 
Sample Number 
Sample Code 
Sam Ie Date 
Volatile 0 anies u 
1.1-0ichloroethane 
1.I-Dlchloroelh_ne 
Acetone 
Bromodichloromethane 
8TE 
Carbon Disulfide 
Chlorodlbromomethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
Ethane 
Ethene 
Methane 
T atrachloroethene 
Toluene 
TotaI1.2-Dichloroethene 
Total Chlorinated VOCs 
trans-1.2-Dichloroethena 
Trichloroethane 
Vin I Chloride 
Low~Lev.1 Volatile Or aoies u 
1,1,2-Trichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
lA-Dichlorobenzene 
Benzene 
Chloroform 
Vin I Chloride 
Total Metals u 
Aluminum 
Anfimon 
Arsenic 
Barium 
8. Ilium 
cadmium 
Calcium 
Chromium 
CobaU 
C 
Iron 
lead 
Ma nesium 
Ma nese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Dissolved Metals u 
Aluminum 
Arsenic 
Sa um 
8_ Ilium 
Calcium 
Chromium 
CobaU 
C or 
Iron 
Lead 
Ma nesium 
Man nose 

ORNl 
Regional 

Screening 
Level 

Ta Water 

2.4 
340 

22000 
1.1 
NA 

1000 
0.8 
0.19 
1.8 
370 
NA 
NA 
NA 

0.11 
2300 
330 
NA 
110 
1.7 

0.Q16 

0.24 
340 
0.15 
0.43 
0.41 
0.19 

0.G16 

37000 
15 

0.045 
7300 
73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
730 
NA 
180 
180 
NA 
2.4 
180 

11000 

37000 
0.045 
7300 

73 
NA 
110 
11 

1500 
26000 

NA 
NA 
aso 

Fed.",1 
MCl 

NA 
7 

NA 
80 
NA 
NA 
80 
80 
NA 
70 
NA 
NA 
NA 
5 

1000 
NA 
NA 
100 

5 

5 
7 
5 
75 
5 

80 
2 

NA 
6 

10 
2000 

4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
NA 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
10 

2000 
4 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 

RIDEM 
GAGW 

Objectives 

NA 
7 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
70 
NA 
NA 
NA 
5 

1000 
70 
NA 
100 
5 
2 

5 
75 
5 

NA 
2 

NA 
6 

NA 
2000 

4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
100 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 

2000 
4 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 

00 
MWI6-21D 

MWI6-21D-NWG-l00104 
NORMAL 
101112004 

0.176 J 

5 UR 
1 U 

0.0313 
1 U 
1 U 

1 U 
1.31 
6.2 U 
5.8 U 
1.6 J 

1 U 
1.57 
863 

0.256 J 

O.ot8 J 
0.386 

0.1 U 
0.1 UJ 

0.0313 J 
0286 

TABLE 4-35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN. RHODE ISLAND 
PAGE 11 OF 29 

00 00 00 00 00 
MWI6-220 MWI6-23D MWI6-24D MWI6-250 MW16-250 

MWI6-22D-NWG-l00604 MWI6-23D-NWG-l01404 MWI6-24D-NWG-l 001 04 MWI6-25D-NWG-l00504 MWI6-25D-NWG-l00504-AVG 
NORMAL NORMAL NORMAL ORIG AVG 
101612004 1011412004 101112004 10/512004 101512004 

1 U 1 U 1 U 1 U 0.136 J 

5U 5U 5 UR 5 UR 1.53 J 
1 U 1 U 1 U 1 U 1 U 
OU OU 0.0566 0.0196 0.0193 
1 UJ 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 
2.39 25 11 0.231 J 0.2285 J 

6.2 U 6.2 U 6.2 U 6.2 U 6.2 U 
5.8 U 5.8 U 5.8 U 5.8 U 5.8 U 

1 J 6.6 J 6.9 1.1 J 1.1 J 
1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 

2.n 25.6 11.4 0.231 J 0.229 J 

1503 1927 710 421 415 
0.38 J 0.48 J 0.367 J 1 U 1 U 

0.1 U O.ot9 J 0.1 U 0.1 U 
0.422 0.B44 0.624 0.025 J 0.0257 J 

0.1 U 0.1 U 0.0933 J 0.1 U 0.1 U 
0.1 UJ 0.1 U 0.1 UJ 0.1 UJ 0.1 UJ 
0.1 U 0.1 U 0.0566 J 0.0196 J 0.0193 J 

0.1 U 0.132 0.148 0.1425 
o 0322 J 0 0273 J 0.1 U 0.1 U 

1240 68.9 1290 73.9 7.3 8.55 
0.29 U 0.26 U 0.35 U 0.31 U 0.19 U 0.195 U 
0.42 U 0.42 U 0.42 U 0.42 U 
9.5 10.2 14.7 8 6.5 6.46 

0.23 J 0.11 U 0.12 J 0.11 UJ 0.11 UJ 0.11 UJ 
0.00 J 0.06 U 0.061 U 0.06 U 0.06 U 0.06 U 
5330 7220 3660 4780 4920 4910 

2.7 0.96 3.6 1.5 U 0.86 U 0.865 U 
3.4 2.1 1.7 2.2 1.3 1.3 
6.6 1.2 U 7.2 U 0.81 0.4 U 0.4 U 

3370 2890 5750 2170 1330 1355 
2 0.26 2.9 0.42 0.05 U 0.0425 J 

2300 2480 2020 1860 1780 1790 
70.3 171 243 J 100 114 114.5 
7.7 3.3 4.5 4.2 2.3 2.3 

1390 1560 1460 1330 1380 1395 
0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 
0.05 U 0.05 U 0.15 0.05 U 0.05 U 0.05 U 

8670 10900 19900 11500 8610 8580 
0.07 U 0.07 U 0.066 U 0.07 U 0.07 U 0.07 U 
2.3 0.4 U 3.7 0.4 U 0.4 U 0.4 U 

17.5 12 32.7 22.2 9.1 9.3 

1.9 1.2 J 3.7 1.8 0.92 J 0.875 J 

5.2 9.6 6.3 8 6.6 6.6 
0.12 U 0.12 U 0.12 UJ 0.12 U 0.12 U 0.12 U 

5600 7650 3700 4850 4990 5060 
0.79 0.82 1.3 U 0.79 0.61 0.71 

2.6 2.3 1.4 1.8 1.3 1.3 
0.94 0.28 J 0.16 U 0.24 J 0.16 U 0.16 U 
905 2710 3270 1840 1280 1315 

0.38 0.13 J 0.2 0.15 J 0.14 J 0.09 J 
2140 2510 1450 2050 1830 1860 
53.1 J 186 203 J 98J 116 119 

08 
MW16-250 

MWI5-250-NWG-l00504-0 
OUP 

10/512004 

0.136 J 

1.53 J 
1 U 

0.D19 
1 U 
1 U 

1 U 
0.226 J 

6.2 U 
5.8 U 
1.1 J 

1 U 
0.226 J 

411 
1 U 

0.1 U 
0.0264 J 

0.1 U 
0.1 UJ 

0.019 J 
0.137 

DIU 

10 
0.2 U 

0.42 U 
6.4 

0.11 UJ 
0.06 U 
4900 
0.87 U 

1.3 
0.4 U 

1380 
0.06 J 
1800 

115 
2.3 

1410 
029 U 
0.05 U 

8550 
007 U 
0.4 U 
9.5 

0.63 J 

6.6 
0.12 U 
5130 
0.81 

1.3 
0.16 U 
1350 
0.08 U 

1890 
122 



Investigation ORNl 08 
Location Regional Federal RIDEM MWI6-21D 
Sample Number Screening MCl GAGW MWl6-21D-NWG·loo104 
Sample Code Level Objectives NORMAL 
Sample Date Ta.Wat., 101112004 
Dissolved Metals uaIL Continued 
Mercury 11 2 2 0.Q7 U 
Nickel 730 NA 100 5.5 

otassium NA NA NA 1230 
ISelenum 180 50 50 0.31 J 
Sodium NA NA NA 9400 
Vanadium 180 NA NA 0.19 
Zinc 11000 NA NA 17.8 
Miscellaneous Parameters (mail 
AlkaiinHy NA NA NA 10.2 
Ammonia NA NA NA 0.1 U 
Chloride NA NA NA 12.1 

Issolved Inorganic GarbOn NA NA NA 1 U 
Issolved 0 anic Garton NA NA 2 

Nitrate 58000 10 NA 0.145 
Salinit h NA NA NA 0.058 
Sunate NA NA NA 18.7 
H NA NA NA 5.96 

ConductIvity, mslcm NA NA NA 0.117 
DO mail NA NA NA 0.51 
TurbidHv NTUs NA NA NA 62.8 

TABLE 4-35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 12 OF 29 

08 08 
MWI6-22D MWI6-23D 

08 
MWI6-24D 

MWI6-22D-NWG·l00604 MWI6-23D-NWG·l01404 MWI6-24D·NWG-l00104 
NORMAL NORMAL NORMAL 
10/612004 10/1412004 101112004 

0.021 U 0.021 U 0.024 U 
3.4 1.3 3.1 

1680 1160 1370 
0.3 0.3 U 0.3 U 

10600 18100 11700 
0.2 0.34 U 0.19 

11.6 4.1 J 8.8 

11 18.5 11.8 
0.1 0.1 0.12 

19.6 13 12.7 
2 2 1 U 
2 2 2 

0.175 0.488 J 0.938 
0.075 0.064 0.0& 

8.91 17.5 17.2 
6.13 6.94 6.27 

0.137 0.11 0.122 
1.26 1.65 3.38 

5.8 104.1 2.4 

08 08 08 
MW16·25D MW16·25D MW16-25D 

MWI6-25D-NWG·l00504 MWI6-25D-NWG-l00504-AVG MWI6-25D-NWG-l00504-D 
ORIG AVG DUP 

10/512004 10/512004 10/512004 

0.021 U 0.25025 0.49 
2.4 2.35 2.3 

1510 1520 1530 
0.3 U 0.3 U 0.3 U 

9120 9195 9270 
0.12 J 0.14 J 0.16 
8.9 8.SS 8.2 

13.5 13.75 14 
0.1 U 0.1 U 0.1 U 

9.16 9.15 9.14 
1 U 1 U 1 U 
2 2 2 

0.1 U 0.1 U 0.1 U 
0.054 0.054 0.054 

17.2 17.2 17.2 
6 

0.106 
1.87 
4.8 

Table 4-35 



Investigation ORNL 
Location Regional Federal 
Sample Number Screening MCl 
Sample Code Level 
Samj1leDato T""Wate, 
Volatile Organics "gil 
1,1·Dichloroethane 2.4 NA 
1,1·Dichloroethene 340 7 
Acetone 22000 NA 
Bromoclichloromethane 1.1 80 
BTEX" NA NA 
Carbon Disulfide 1000 NA 
Chlorodibromome1hane 0.8 80 
Chloroform 0.19 80 
Chloromethane 1.8 NA 
cis·l,2·Dichloroelhene 370 70 
Elhan. NA NA 
Ethane NA NA 
Methane NA NA 
T etrachloroethene 0.11 5 
Toluene 2300 1000 

olal 1,2-Dichloroethene 330 NA 
Total Chlorinated VOC. NA NA 
trans-1,2-0ichloroethene 110 100 
Trichloroethane 1.7 5 
VinYl Chloride 0.Q16 2 
Low.l.veI Volat'l$ Organics "giL 
1,1,2-Trichloroethane 0.24 5 
1,1-Dlchloroethene 340 7 
1 ,2-Dichloroethane 0.15 5 
1 A-Dichlorobenzene 0.43 75 
Benzene 0.41 5 
Chloroform 0.19 80 
Vinvl Chloride 0.016 2 
Total Metals "giL 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
cadmium 18 5 
calcium NA NA 
Chromium 110 100 
Coba" 11 NA 
Co er 1500 1300 
Iron 26000 NA 
Lead NA 15 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 
Dissolved Metal. "all 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
B..,lIium 73 4 
calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
C , 1500 1300 
Iron 26000 NA 
Lead NA 15 
Magnesium NA NA 
Manaanese 880 NA 

RIDEM 

TABLE 4·35 

SUMMARY OF CHEMICAlS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 130F29 

08 06 
MW1&-26D MW1&-27D 

06 
MW1&-26D 

GAGW MWI &-26IJ.NWG·100704 MWI &-27IJ.NWG·1 01204 MW1&-28IJ.NWG·101104 
Objoc1lve. NORMAl NORMAL NORMAl 

101712004 1011212004 10/1112004 

NA 1 U 1 U 1 U 
7 

NA 5U 5U 5U 
NA 1 U 1 U 1 U 
NA OU 0.0126 OU 
NA 1 UJ 1 U 1 UJ 
NA 1 U 1 U 1 U 
NA 
NA 1 U 1 U 1 U 
70 1 U 8.95 1.15 
NA 6.2 U 6.2 U 6.2 U 
NA 5.8 U 5.8 U 5.8 U 
NA 14 11 3.3 U 
5 1 U 1 U 1 U 

1000 1 U 1 1 U 
70 1 U 9.64 1.15 
NA 0.D786 201 201 
100 1 U 0.686 J 1 U 
5 1 U " ff 

2 

5 0.1 U 0.1 U 0.1 U 
7 0.1 U 0.611 0.16 
5 0.1 U 0.0753 J 0.1 U 

75 0.1 UJ 0.1 U 0.1 UJ 
5 0.1 U 0.0126 J 0.1 U 

NA 0.1 U 0.1 U 0.1 U 
2 II •• ., I. 0.1 U 

NA 30.4 41.1 23.1 
6 0.17 U 0.31 U 0.17 U 

NA , 
2000 12.4 17.4 7.1 

4 0.11 U 0.11 UJ 0.11 U 
5 0.06 U 0.06 U 0.06 U 

NA 12000 9410 19900 
100 0.79 2U 0.75 U 
NA 0.44 4.4 1.3 
NA 0.38 J 1.6 U 1.4 
NA 9910 3630 1490 
15 0.05 J 0.3 0.51 
NA 3440 4010 7320 
NA 733 276 J 375 
100 0.4 J 4.2 1.9 
NA 1620 3940 5270 
50 0.29 U 0.29 U 1.4 
NA 0.05 U 0.05 U 0.05 U 
NA 12500 J 70800 J 81000 
2 0.07 U 0.07 U 0.07 U 

NA 0.4 U 0.4 UJ 0.4 U 
NA 3.6 J 15.3 J 5.2 J 

NA 0.72 U 2.5 0.72 U 
NA , , , , .. 

2000 11.9 17.1 7.4 
4 0.12 U 0.12 U 0.12 U 

NA 11500 9470 20800 
100 1.2 1 1.5 
NA 0.33 4 1.1 
NA 0.16W 1.4U 0.94 J 
NA 8580 3290 1220 
15 0.078 UJ 0.18 0.1 J 
NA 3060 3nO 7290 
NA 663 257 J 363 

08 08 
MW1&-29D MWlf>.30D 

MW1&-29IJ.NWG·100704 MWlf>.30IJ.NWG·101204 
NORMAL NORMAl 
101712004 1011212004 

1 U I U 

5U 5U 
1 U 1 U 
OU OU 
1 UJ 1 U 
1 U 1 U 

1 U 1 U 
35 1 U 
6.2 U 6.2 U 
5.8 U 5.8 U 

3000 110 
1 U 1 U 
1 U 1 U 

37 1 U 
2939 0.0717 
2.02 1 U 
'ff 1 U 

0.1 U O.t U 
1.17 0.1 U 

0.1 U 0.1 U 
O.t UJ 0.1 UJ 
0.1 U 0.1 U 
0.1 U 0.1 U , , , 

51.3 13200 
0.2 U 0.36 U 

I •• 

18.4 60.7 
0.11 U 0.76 J 

0.1 J 0.19 U 
13800 11400 

0.72 U 17.5 J 
1.1 10.1 
3.8 34.8 

1030 25900 
0.15 10.3 
5170 6660 

590 853 J 
1.3 19 

3890 5040 
0.29 U 0.29 U 
0.05 U 9.3 

33400 10200 J 
0.07 U 0.34 

0.4 U 21.2 J 
8.9 J 59.1 J 

0.76 J 3.9 
',. 

18 6.8 
0.12 U 0.12 U 

17900 11900 
3.5 0.79 U 

0.84 0.36 
1.1 J 0.46 U 
912 3780 

0.08 J 0.24 
4480 2110 

517 564 J 

Table 4-35 



Investigation ORNl 
Location Regional Foderal 
Sampl. Number Screening MCl 
5empleCode Lavel 
Sam~1e Date TapWate, 
0i8$OIvod Metals UglL Continue< 
Mercurv 11 2 
Nickel 730 NA 
Potassium NA NA 
Seienium 180 50 
SodIum NA NA 
Vanadium 180 NA Reou. Parameters (mgJL 

11000 NA 

NA NA 
Ammonia NA NA 
Chloride NA NA 

issolved InorganiC Carbon NA NA 
Di_yod Draanle ::arbon NA NA 
Nitrate 58000 10 
SalinilY {DPlh NA NA 
Sulfate NA NA 
pH NA NA 
COnductlyhy mslcm NA NA 
DC mall NA NA 
Turbidny I NTU. NA NA 

RIDEM 

TABLE 4-35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 140F29 

08 08 
MW1&-26D MW1&-27D 

08 
MW1&-28D 

GAGW MW1&-26D-NWq.l00704 MW1&-27D-NWG·l01204 MW1&-28D-NWG·l0l104 
Objective. NORMAL NORMAL NORMAL 

lonl2OO4 10112/2004 1011112004 

2 0.021 U 0.021 U 0.11 U 
100 0.3 4J 1.7 
NA 1560 3620 5450J 
50 0.3 U 0.3 U 1.8 
NA 10400 J 64800 85100 
NA 0.26 0.2 0.33 
NA 1.2 J 23.5 J 3.8 J 

NA 18.5 40.1 32 
NA 0.1 0.1 0.1 U 
NA 41.7 126 98.2 
NA 1 4 5 
NA 3 2 2 
NA 0.1 U 0.1 U 0.1 U 
NA 0.099 0.248 0.209 
NA 18.8 13.3 25.7 
NA 6.14 6.36 6.31 
NA 0.205 0.398 0.35 
NA 0.01 0.96 1.01 
NA 4.7 2.89 3.48 

08 08 
MW1&-29D MW1&-30D 

MW1&-29D-NWG·loo704 MWI6·30D-NWG·l01204 
NORMAL NORMAL 
lon12oo4 10112/2004 

0.021 U 0.021 U 
0.92 0.63 J 
3nO 1790 

0.3 U 0.3 U 
32300 10400 

0.98 0.17 
1.7 J 18.4 J 

85 36 
1.22 0.18 
34.9 15.3 

7 2 
3 3 

0.394 0.1 U 
0.167 0.086 

13.2 19 
6.62 5.75 

0.296 0.163 
0.68 4.32 

4 546 

Tabl~ 4-35 



Investigation 
Location 
Sample Number 
Sample Code 
Sam leDate 
Volatile Or anies u 
1,1-Dichloroethane 
1 ,1-Dichloroethene 
Acetone 
Bromodichloromethane 
BTEX 
Carbon Disulfide 
Chlorodibromomethane 
Chlorolorm 
Chloromethane 
cis-1,2-0Ichloroethene 
Ethane 
Ethene 
Methane 
T elrachioroelhene 
Toluene 
Total 1 ,2-0Ichloroethene 
Total Chlorinated VOCs 
trans-1,2-Dichloroethene 
Trichloroethene 
Vin I Chloride 
Low-Level Volatile 0 anles u 
1,I,2·Trichioroethane 
1 ,1-Dichloroethene 
1,2-Dichloroethane 
1,4-Dichlorobenzene 
Benzene 
Chloroform 
Vin I Chloride 
Total Metals u 
Aluminum 
Antimon 
Arsenic 
Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium 
Coball 
C 
Iron 
Lead 
Ma nesium 
Man anese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
DllIOOlved Matel. u IL 
Aluminum 
Arsenic 
Barium 
Be Ilium 
calcium 
Chromium 
Coban 
C 
Iron 
Lead 
Ma nesium 
Ma anese 

ORNl 
Regional 

Screening 
level 

Ta Water 

2.4 
340 

22000 
1.1 
NA 

1000 
0.8 

0.19 
1.8 
370 
NA 
NA 
NA 

0.11 
2300 
330 
NA 
110 
1.7 

0.Q16 

0.24 
340 
0.15 
0.43 
0.41 
0.19 

0.Q16 

37000 
15 

0.045 
7300 

73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
730 
NA 
180 
180 
NA 
2.4 
180 

11000 

37 
0,045 
7300 
73 
NA 
110 
11 

1500 
26000 

NA 
N 
880 

Federal 
MCl 

NA 
7 

NA 
80 

NA 
NA 
80 
80 
NA 
70 
NA 
NA 
NA 
5 

1000 
NA 

NA 
100 

5 
2 

5 
7 
5 

75 
5 

80 
2 

NA 
6 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
NA 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
10 

2000 
4 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 

TABLE 4-35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBe DAVISVILLE 

RIDEM 
GAGW 

Objective. 

NA 
7 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
70 
NA 
NA 
NA 
5 

1000 
70 

NA 
100 

5 
2 

5 
7 
5 
75 
5 

NA 
2 

NA 
6 

NA 
2000 

4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
100 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 

2000 
4 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 

NORTH KINGSTOWN, RHODE ISLANO 
PAGE 15 OF 29 

08 
MWI6-31D 

MWI6-31D-NWG-l01204 
NORMAL 

1011212004 

1 U 

5U 
1 V 

OV 
1 V 
1 U 

1 V 
1 V 

6.2 V 
5.8 V 
3.3 V 

1 V 
1 V 

0.143 J 
150 

0.143 J 

0.1 V 
0.197 

0.1 V 
0.1 VJ 
0.1 V 
0.1 V 

1340 
0.29 V 

17.5 
0.12 J 
0.06 U 

6530 
3.8 J 
3.7 
4.6 V 

7120 
1.3 

2920 
633 J 
3.6 

2210 
0.29 V 
0.23 

12700 J 
0.07 V 

2.8 J 
13.9 J 

9.6 
0.12 V 

6740 
0.8 U 
1.3 

0.79 U 
4300 
0.21 

2400 
604 J 

08 
MWI6-320 

MWI6-32D-NWG-ll 01 04 
NORMAL 
11/112004 

10 U 

26 U 
10 V 

0.0267 
10 V 
10 U 

10 V 
10 V 

1.3 J 
5.8 V 
1.7 U 
10 U 
10 U 
10 V 

291 
10 V 

0.0295 J 
0.479 

0.1 V 
0.1 V 

0.0267 J 
0.148 U 

485 
0.68 V 
0.42 V 
1390 
0.11 U 
0.27 J 

311000 
6.2 J 

0.48 
2.5 V 

895 
3.3 J 

58.2 J 
2.5 
6.8 J 

6540 J 
0.36 J 
0.05 V 

19600 J 
0.Q7 V 

1.1 J 
14.3 

446 

1270 
0.12 V 

296000 
5.5 J 

0.37 J 
1.4 U 

823 
1.4 J 
50U 

0.5 U 

08 
MWI6-330 

MWI6-33D-NWG-l00404 
NORMAL 
101412004 

1 U 

5 UR 
1 U 
OV 
1 V 
1 V 

1 V 
1 V 

6.2 V 
5.8 V 
1.6 J 

1 U 
1 V 
1 V 

0.389 
1 V 

0.389 J 

0.1 V 
0.1 V 
0.1 V 
0.1 VJ 
0.1 V 
0.1 V 
0.1 U 

51 
0.33 U 

9.3 
0.11 VJ 
0.06 V 

8480 
1.1 V 
1.2 

0.93 
6270 

0.3 
2020 
455 
0.86 
1660 
0.29 V 
0.05 V 

8910 
0.Q7 U 

0.4 V 
6.2 

1.8 

9.6 
0.12 V 

8580 
0.89 

1.2 
0.28 J 
6240 
0.13 J 

2380 
483 J 

08 
MWI6-34D 

MWI6-34D-NWG-092904 
NORMAL 
9/29/2004 

1 U 

5 VR 
1 V 

OV 
1 U 
1 V 

1 V 
1 U 

6.2 V 
5.8 U 
3.3 V 

1 V 
1 V 

9.52 
1 U 

1.61 

0.1 V 
0.1 V 
0.1 V 
0.1 VJ 
0.1 V 
0.1 V 
0.1 U 

12.4 J 
0.28 V 

8.6 
0.11 V 
0.06 V 
5840 

1 U 
3.2 
0.4 V 
741 

0.08 J 
1890 
238 
2.6 

1110 
0.29 V 
0.05 V 

9420 J 
0.Q7 V 

0.4 V 
8.1 

0.72 J 

8.6 
0.12 U 
5730 
0.65 

3.1 
0.17 J 
724 

0.08 J 
1820 

230 

08 
MWI6-35D 

MWI6-35D-NWG-092904 
NORMAL 
9129/2004 

1 U 

5U 
1 U 
OU 
1 U 
1 U 

1 U 
1 U 

6.2 U 
5.8 U 
3.3 U 

1 U 
1 U 
1 U 

0.665 
1 U 

0.633 J 

0.1 V 
0.1 U 

0.0317 J 
0.1 UJ 
0.1 U 
0.1 U 
0.1 U 

35200 J 
0.35 U 

257 
3.1 J 
1.4 J 

32300 J 
40.3 

115 
73600 

639 
14700 

74.7 
5870 
0.29 V 

1.4 
7210 
0.55 
55.9 
242 J 

5.3 

8.6 
0.12 U 
4000 J 
0.78 U 

1 
0.16 U 
3950 
0.15 J 
1880 J 

202 

Table 4-35 



Investigation ORNL 
location Regional Federal 
Sample Number Screening MCl 
SampleCodo Level 
SamDloDalo Tap Water 
DIssolved Malals ugIL Conllnued 
Mereu 11 2 
Nickol 730 NA 
Potassium NA NA 
Setenium 180 SO 
Sodium NA NA 
Vanadtum 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters (mg/L 
Alkalioilv NA NA 
Ammonia NA NA 
Chloride NA NA 
Dissolved lnor ani<: Carbon NA NA 
Dissolved Oraanic carbon NA NA 
NHrate 58000 10 
SalioilV Ippth NA NA 
Sunate NA NA 
H NA NA 

Conductivit mslcm NA NA 
DO mg/l NA NA 
Turbidil NTUs NA NA 

RIDEM 
GAGW 

TABLE 4-35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 16 OF 29 

08 08 
MWI6-31D MWI6-32D 

MWI6-31D-NWG·l01204 MWI6-32D-NWG.ll0104 
Objectives NORMAL NORMAL 

1011212004 11/112004 

2 0.021 U 0.021 U 
100 0.83 J 6J 
NA 1720 6420 J 
SO 0.3U 0.3 U 
NA 11700 14500 J 
NA 0.15 1.4 J 
NA 10.5 J 9.4 

NA 18,5 812 
NA 0.14 0.17 
NA 22 18.2 
NA 3 2 
NA 2 16 
NA 0.133 0.1 U 
NA 0.076 2,1 
NA 16.4 10.9 
NA 8.21 12.38 
NA 0.149 3.022 
NA 0.91 0.6 
NA 53.8 

08 08 08 
MWI6-33D MWI6-34D MWI6-35D 

MWI6-33D-NWG·l00404 MWI6-34D-NWG-G92904 MWI6-3SD-NWG·0929Q4 
NORMAL NORMAL NORMAL 
1014/2004 9/2912004 912912004 

0.021 U 0.027 U 0.037 U 
0.78 2.7 1.3 
1570 1100 1660 

0.3 U 0.3 U 0.3 U 
9480 8010 9410 
0.23 0.24 0.21 U 

5.6 3J 5.1 J 

27 17 147 
0.1 U 0.1 U 0.2 U 

21.2 10.7 7.38 
1 2 9 
1 8 

0.402 0.421 0.1 U 
o.on 0.055 0.048 

18.9 15.8 15 
6.45 6.27 6.44 

0.162 0.098 0.082 
0.24 0.47 3.26 

4 0.98 >1100 

Table 4-35 



Investigation ORNL 
Location Regional Federal RIDEM 
Sample Number Screening MeL GAGW 
Sampl.Code Level Objective. 
Sam Ie Oate T. Water 
Volatile 0 anles u 
1,1- ichloroethane 2.4 NA NA 
1,1-0ichloroethene 340 7 7 
Acetone 22000 NA NA 
Bromodichloromet/lane 1.1 80 NA 
BTEX NA NA NA 
Carbon Disulfide 1000 NA NA 
Chforodibromomethane 0.8 80 NA 
Chloroform 0.19 80 NA 
Chloromethane 1.8 NA NA 
cis-1,2-0ichloroethene 370 70 70 
Ethane NA NA NA 
Ethane NA NA NA 
Methane NA NA NA 
T etrachloroethene 0.11 5 5 
Toluene 2300 1000 1 
TotaI1.2·0ichloroethene 330 NA 70 
Total Chlorinated VOC. NA NA NA 
lrans-1,2-Dichloroethene 110 100 100 
Trichloroethane 1.7 5 5 
Vin I hloride 0.Q16 2 2 
Low-Level Volatile .nleo u 
1,1,2-Trichloroethane 0.24 5 5 
1,1-Dlchloroethene 340 7 7 
1,2-Dichloroethane 0.15 5 5 
1 A-Dichlorobenzene 0.43 75 75 
Benzene 0.41 5 5 
Chloroform 0.19 80 NA 
Vin I Chloride 0.Q16 2 2 
Total Metals ulL 
Aluminum 37000 NA NA 
Antimon 15 6 6 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
B Ilium 73 4 4 
Cadmium 18 5 5 
Calcium NA NA NA 
Chromium 110 100 100 
Coball 11 NA NA 

1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
Ma nesium NA NA NA 
M. anese 880 NA NA 
Nickel 730 NA 100 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Dissolved MOIals u 
Aluminum 37000 NA NA 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
B lium 73 4 4 
calcium NA NA A 
Chromium 110 100 100 
Goban 11 NA A 
Co 1500 1300 A 
Iron 26000 NA NA 
Lead NA 15 15 
Ma nesium NA NA NA 
Man nese 880 NA NA 

08 
MWI6-36D 

TABLE 4-35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
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08 08 08 08 08 08 
MWI6-37D MWI6-39D MWI6-40D MWI6-41D MWI6-42D MWI6-42D 

MWI6-36D-NWG·lOO504 MWI6-37D-NWG·loo504 MWI6-39D·NWG·l00604 MWI6-40D-NWG·l01204 MWI6-41 D-NWG-D93004 MWI6-42D-NWG-093004 MWI6-42D-NWG·093004·AVG 
NORMAL NORMAL 
10/512004 101512004 

1 U 1 U 

5 UR 5U 
1 U 1 U 
OU OU 
1 U 0.188 J 
1 U 1 U 

1 U 1 U 
1 U 1 U 

6.2 U 6.2 U 
5.8 U 5.8 U 
1.1 J 3.3 U 

1 U 
1 U 1 U 
1 U 1 U 
OU 14.6 
1 U 1 U 
1 U 

0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 UJ 0.1 UJ 
0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 U 0.1 U 

6.4 J 3.3 U 
0.19 U 0.26 U 
0.42 U 

10 6 
0.11 UJ 0.11 U 
0.06 U 0.06 U 
3720 4890 

1.2 U 0.89 
0.59 1.4 

0.4 U 0.4 U 
1660 2140 
0.05 J 0.05 U 
1130 1720 
95.1 184 
0.59 J 1.5 
1310 1160 
0.29 U 0.29 U 
0.05 U 0.05 U 
7050 8660 J 
0.07 U 0.07 U 
0.71 J 0.4 U 
11.5 4.9 

1.5 1.7 

10.8 5.9 
0.12 U 0.12 U 

3810 4960 
0.51 0.84 
0.61 1.6 
0.16U 0.16 U 
1660 2210 

0.2 0.08 U 
1180 1760 
99.4 204 

NORMAL NORMAL NORMAL ORIG AVG 
10/612004 10/1212004 913012004 9/30/2004 9/30/2004 

1 U 

5U 
1 U 
OU 
1 U 
1 U 

1 U 
1 U 

6.2 U 
5.8 U 
1.6 J 

1 U 
1 U 
1 U 

1.5 
1 U 

1.44 

0.1 U 
0.1 U 
0.1 U 
0.1 UJ 
0.1 U 
0.1 U 

0.42 U 

500 

3.5 J 
67400 

172 
154 

~ 
334000 

135 

~ 
7190 
276 

29600 
0.29 U 
o.n 

45400 J 
1.6 

901 

3.4 

25.5 
0.12 U 

8610 
0.9 

0.28 
0.27 J 

3630 
0.15 J 

3250 
406 

1 U 

5U 
1 U 

OU 
1 U 
1 U 

1 U 
4.84 
6.2 U 
5.8 U 
3.3 U 

1 U 
5.17 
n6 

0.329 J 

0.1 U 
0.441 

0.1 U 
0.1 UJ 
0.1 U 
0.1 U 

1130 
0.35 U 

16.9 
0.14 J 

0.1 U 
11700 

4.4 J 
4.6 
6.9 U 

5750 
3.2 

4530 
530 J 

14 
2540 
0.29 U 
0.14 

19700 J 
0.07 U 
3.1 J 

13.9 J 

5.5 

11.2 
0.12 U 

12200 
0.61 U 

2.9 
0.31 U 
1570 
0.22 

4090 
454 J 

20 U 

100 UR 
20 U 
OU 

20 U 
20 U 

20 U 
4.4 J 
6.2 U 
5.8 U 
1.6 J 
20 U 
20 U 

4.4 J 
615 
20 U 

0.1 U 
0.429 

0.1 U 
0.1 UJ 
0.1 U 
0.1 U 

9.8 
0.32 U 

17.7 
0.11 UJ 
0.06 U 

12600 
0.72 U 

5.7 
1.9 

10200 
0.07 J 

4700 

3.9 
2170 
0.29 U 
0.05 U 

27500 
0.07 U 

0.4 U 
12.9 

o.nJ 

17.2 
0.12 U 

12700 
0.85 

5.5 
0.18 J 

10100 
0.08 U 

4960 

20 U 20 U 

100 UR 100 UR 
20 U 20 U 
OU OU 

20 U 20 U 
20 U 20 U 

20 U 20 U 
4.92 J 4.82 J 
6.2 U 6.2 U 
5.8 U 5.8 U 
3.3 U 3.3 U 
20 U 20 lJ 
20 U 20 lJ 

4.92 J 4.82 J 
735 730 
20 U 20 U 

0.1 U 0.1 U 
0.381 0.374 

0.1 U 0.1 U 
0.1 UJ 0.1 UJ 
0.1 U 0.1 U 
0.1 U 0.1 U 

1300 J 1320 J 
0.24 U 0.245 U 

19.5 19.6 
0.18 J 0.185 J 
0.07 U 0.07 U 

12100 12150 
4.5 4.5 
4.6 4.55 

10.9 10.85 
4510 4540 

2.6 2.65 
4950 4930 
375 373.5 

11 10.9 
2240 2260 
0.29 U 0.29 U 
0.51 0.52 

18200 18350 
0.07 U 0.07 U 
2.2 2.25 

16.2 14.65 

1.7 1.5 J 

12.6 12.45 
0.12 U 0.12 U 

11700 11600 
0.62 0.615 
2.8 2.85 
1.1 0.67 J 

1480 1495 
0.18 0.145 J 
3850 3850 
330 328.5 
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Investigation ORNl 
Location Regional Federal RIDEM 
Sample Number Screening MCl GAGW 
sampl.COde Level ObJectlv .. 
sampleDat. Tap Water 
Dissolved Metals u Contlnu 
Mercury 11 2 2 
Nickol 730 NA 100 
Potassium NA NA NA 
Selenium 180 50 50 
Sodium NA NA NA 
Vanadium 180 NA NA 
Zinc 11000 NA NA 

Iscallaneous Parameters mail 
AlkalinHy NA NA NA 
Ammoma NA NA NA 
Chloride NA NA NA 

!D=lncrganiC Carbon NA NA NA 
Or nie Carbon NA NA NA 

58000 10 NA 
Salinit th NA NA NA 
Sulfate NA NA NA 
PH NA NA NA 
Conductivity mslcm NA NA NA 
DO mail NA NA NA 
Tumidity NTUs NA NA NA 

08 
MWI6-36D 
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08 08 
MWI6-37D MWI6-39D 

MWI6-36D-NWG·loo504 MWI6-37D-NWG·lOO504 MWI6-39D-NWG-l00604 
NORMAL NORMAL NORMAL 
101512004 101512004 101612004 

0.02 U 0.021 U 0.021 U 
0.78 1.6 0.48 
1420 1240 1880 

0.3U a.3U 0.65 
7480 8490J 42500 J 
0.21 0.19 0.21 

8.5 7.7 5 

14.5 15 35 
0.1 U 0.1 0.39 

6.37 8.05 48 
4 66 11 
2 140 8 

0.708 0.1 U 0.1 U 
0.042 0.052 0.16 

10.9 17.5 28.3 
6.61 6.27 6.88 

0.082 0.107 0.234 
1.24 2.68 0.08 
0.4 2.1 >1100 

08 08 08 08 
MWI6-40D MWI6-41D MWI6-42D MWI6-42D 

MWI6-40D-NWG·l01204 MWI6-41D-NWG-093004 MWI6-42D-NWG.Q93004 MWI6-42D·NWG·093004·AVG 
NORMAL NORMAL ORIG AVG 
1011212004 9/3012004 913012004 913012004 

0.021 U 0.021 U 0.021 U 0.024 U 
11.5 J 3.8 8.3 8.25 
2220 2130 1980 1965 

0.3U a.3U 0.3 U 0.3 U 
18400 27100 16900 16750 

0.13 J 0.16 0.09 J 0.09 J 
7.7 J 12.4 7.5 J 8.9 J 

11.1 14.3 11.5 11.5 
0.11 0.19 0.1 U 0.1 U 
59.5 56.1 46 45.05 

3 1 U 1 U 1.25 
2 2 2 2 

0.756 0.1 U 0.366 0.33 
0.128 0.156 0.12 0.12 

15.5 17.1 17.2 17.1 
6.14 6.24 6.07 

0.241 0.297 0.213 
5.05 0.26 3 

80 2.43 148 
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Investigation ORNL 
Location Regional Federal 
Sample Number Screening MCL 
Sample Code Level 
Sample Dale Tap Wale' 
Volatile OrGanics u!IIl 
1, t ·Dichloroethane 2.4 NA 
1,1·Dichloroethene 340 7 
Acetone 22000 NA 
Bromodichloromethane 1.1 80 
BTEX' , NA NA 
Carbon Disulfide 1000 NA 
Chlorodibromomethane O.B 80 
Chloroform 0.19 80 
Chloromethane 1.B NA 
cis-1,2-Dichloroethene 370 70 
Ethane NA NA 
Ethene NA NA 
Methane NA NA 
T etrachloroethene 0.11 5 
Toluene 2300 1000 
T otaI1.2-Dichloroethene 330 NA 
Total Chlorinated VOCs NA NA 
trans-1 ,2·0ichloroethene 110 100 
Trichloroethene 1.7 5 
Vin I Chloride 0.016 2 
Low·Level Volalli. Organics UglL 
1,1,2·Trichloroethane 0.24 5 
1 ,1-Dichloroethene 340 7 
1 .2-0ichloroethane 0.15 5 
l,4-Dichlorobenzene 0.43 75 
Benzene 0.41 5 
Chlorofonn 0.19 80 
Vin I Chloride 0.016 2 
Total Metals UgIl 
Aluminum 37000 NA 
Antimony 15 6 
Arsentc 0.045 10 
Barium 7300 2000 
Bervllium 73 4 
cadmium lB 5 
calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Co 0' 1500 1300 
Iron 26000 NA 
Lead NA 15 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 
Dissolved Metal. u!lll 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
calcium NA NA 
Chromium 110 100 
Cobon 11 NA 
COpper 1500 1300 
Iron 26000 NA 
Lead NA 15 
Magnesium NA NA 
Manganese 880 NA 

RIDEM 
GAGW 

Objectlv .. 

NA 
7 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
70 
NA 
NA 
NA 
5 

1000 
70 

NA 
100 

5 
2 

5 
7 
5 

75 
5 

NA 
2 

NA 
6 

NA 
2000 

4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
100 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 

2000 
4 

NA 
100 
NA 
NA 
NA 
16 
NA 
NA 

OS 
MWl6-42D 
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OS OS 
MW16-43D MWl6-44D 

MWl6-42D-NWG-Q93004-D MWl6-43D-NWG·093004 MW16-44D·NWG·lOOlO4 
DUP NORMAL NORMAL 

913012004 913012004 101112004 

20 U 1 U 1 U 

100 UR 5 UR 5 UR 
20 U 1 U 1 U 

OU OU 0.0187 
20 U 1 U 1 U 
20 U 1 U 1 U 

20 U 1 U 1 U 
4.72 J 6.91 13 

6.2 U 6.2 U 6.2 U 
5.B U 5.B U 5.B U 
3.3 U 3.3 U 1.6 J 
20 U 1 U 1 U 
20 U 1 U 1 U 

4.72 J 7.53 13.6 

725 818 1315 
20 U 0.618 J 0.618 J , : , " 

0.1 U 0.1 U 0.1 U 
0.367 0.83 0.764 

0.1 U 0.1 U 0.1 U 
0.1 UJ 0.1 UJ 0.1 UJ 
0.1 U 0.1 U 0.0167 J 
0.1 U 0.1 U 0.1 U , , , 

1340 J 105 J 65.8 
0.25 U 0.25 U 0.29 U , 

" 0.42 U 
19.7 10.8 9.2 
0.19 J 0.11 U 0.11 UJ 
0.07 U 0.06 U 0.06 U 

12200 12500 11300 
4.5 1.2 U 1.2 U 
4.5 1.9 3 

10.8 2.1 0.89 
4570 6590 1230 

2.7 0.14 0.2 
4910 4660 J 3610 
372 457 648 
10.8 2.2 2.4 

2280 2040 2220 
0.29 U 0.29 U 0.29 U 
0.53 0.52 0.05 U 

18500 25000 22700 
0.07 U 0.07 U 0.07 U 
2.3 0.4 U 0.4 U 

13.1 6 4.5 

1.3 J 1 J 0.72 U , , , 
12.3 10.5 8.6 
0.12 U 0.12 U 0.12 U 

11500 12800 11200 
0.61 0.66 1 
2.9 1.7 2.8 

0.24 J 0.35 0.24 J 
1510 5870 984 
0.11 J 0.43 0.44 
3850 4170 3870 
327 449 605J 

OS OS OS 08 
MWl6-45D MWl6-46D MWl6-47D MWl6-48D 

MWl6-45D·NWG-092804 MWl6-46D·NWG-092804 MW16-47D-NWG-092704 MWl6-48D·NWG·l00404 
NORMAL NORMAL NORMAL NORMAL 
912812004 912912004 912712004 10/412004 

20 U 10 U 1 U 1 U 

100 UR 50 UR 5 UR 5 UR 
20 U lOU 1 U 1 U 

0.0125 0.0163 OU OU 
20 U 10 U 1 U 1 U 
20 U 10 U 1 U 1 U 

20 U 10 U 1 U 1 U 
6.94 J 5.36 J 1 U 1 U 

6.2 U 6.2 U 6.2 U 6.2 U 
5.B U 5.B U 5.B U 5.B U 
3.3 U 3.6 U 3.3 U 1.9 J 
20 U 10 U 1 U 1 U 
20 U 10 U 1 U 1 U 

6.94 J 5.36 J 1 U 1 U 

687 386 OU OU 
20 U 10 U 1 U 1 U 

•• 1 " 1 U 1 U 

0.0241 J 0.1 U 0.1 U 0.1 U 
0.196 0.576 0.1 U 0.1 U 

0.1 U 0.0296 J 0.1 U 0.1 U 
0.1 U 0.1 UJ 0.1 UJ 0.1 UJ 

0.0125 J 0.0163 J 0.1 U 0.1 U 
0.1 U 0.1 U 0.1 U 0.1 U 

" 
, 0.1 U 0.1 U 

1650 105 214 J 29.2 
0.35 U 0.24 U 0.26 U O.lB U , : 0.42 U 
17.6 10.4 13.5 5.7 
0.19 J 0.11 U 0.11 U 0.11 UJ 
0.06 U 0.06 0.45 0.06 U 

12800 J 9200 10300 5130 
2.B U 0.71 U 0.69 U 1.1 U 
2.5 1.8 1.8 0.33 
5.4 1.1 1.8 1.9 

9700 2660 7730 53.9 J 
1.5 0.31 0.53 0.48 

5000 3520 4290 4670 

560 437 519 4.9 
4.2 3.3 1.6 0.8 

2950 1940 1910 J 1700 
0.29 U 0.29 U 0.29 U 0.29 U 

1.3 0.05 U 0.08 J 005 U 
29500 45600 23800 27000 

0.07 U 0.07 U 0.07 U 0.07 U 
2.4 0.4 U 0.4 U 0.43 U 

22.3 J 11.1 J 7.4 J 24.1 

0.96 J 0.75 J 1.4 J 3.1 , ' ,: , 
11.8 9.4 12.3 5.7 
0.12 U 0.12 U 0.12 U 0.12 U 

12200 J 8850 J 10300 5300 
1.1 U 1.6 l.lU 2 

0.89 1.8 1.7 0.18 
0.32 0.37 0.2 J 0.5 
4010 2220 6770 50 U 
0.08 U 0.23 0.08 U 0.08 U 
4000 3130 4040 4850 

374 417 535 4.9 
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Investlgalfon ORNL 
Location Regional Federal RIDEM 
Sample Number Screening MCL GAGW 
Sample Code Level Objectives 
Sample Da'. TapWat., 
01$801_ Metal. {uaIL Continued 
Mereu 11 2 2 
Nickel 730 NA 100 

If 
NA NA NA 
180 50 50 
NA NA NA 
180 NA NA 

Zinc 11000 NA NA 
MI"""lleneou8 Paramatera (mg/\. 
Alkalinit NA NA NA 
Ammonia NA NA NA 
Chloride NA NA NA 
Dissolved Inorganic Carbon NA NA NA 
Dissolved Or ic carbon NA NA NA 
NHrate 58000 10 NA 
Sallnit th NA NA NA 
Sulfate NA NA NA 

NA NA NA 
Conductivity mslcm NA NA NA 
DO m L NA NA NA 
Turbidny NTU. NA NA NA 

08 
MWI6-42D 
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08 08 
MWI6-43D MWI6-44D 

MWI6-42D-NWG-093004-D MWI6-43D-NWG-093004 MWI6-44D-NWG-lOOI04 
OUP NORMAL NORMAL 

9l3Ol2OO4 913012004 101112004 

0.027 U 0.021 U 0.021 U 
8.2 2.3 2.6 

1950 2000 2200 
0.3 U 0.3 U 0.3U 

16600 23700 22400 
0.09 J 0.1 J 0.22 
10.3 J 5.5 J 3 

11.5 22.2 15.5 
0.1 U 0.1 U 0.1 U 

44.1 59.2 54.1 
2 3 1 U 
2 2 3 

0.304 0.1 U 0.301 
0.12 0.151 0.123 

17 18.5 15.9 
6.6 6.55 

0.224 0.222 
0.71 1.45 
19.7 7.45 

08 08 08 08 
MWI6-45D MWI6-46D MWI6-47D MWI6-48D 

MWI6-45D-NWG-C92804 MWI6-46D-NWG-092804 MWI6-47D-NWG-092704 MWI6-48D-NWG-l00404 
NORMAL NORMAL NORMAL NORMAL 
9/2812004 9/2812004 912712004 10/412004 

0.087 U 0.056 U 0.021 U 0.021 U 
0.93 3.6 1.1 0.74 

12600 1840 1890 1850 
0.3 U 0.3U 0.3 U 0.3 U 

33900 49000 J 25500 J 25900 
0.25 U 0.39 U 0.26 U 0.48 

3J 8.9 J 5.1 J 26.3 

26 28.3 25 34 
0.11 U 0.18 U 0.12 U 0.1 U 
56.6 66.8 46.4 25.8 

6 7 7 5 
1 1 5J 2 

0.139 0.172 0.1 U 5.26 
0.157 0.175 0.123 0.107 

17.6 17.3 20.5 18.8 
6.55 6.24 6.47 5.9 

0.315 0.267 0.2 0.191 
3.51 0.78 0.9 0.84 

18 5.61 18.1 2.6 
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GAGW 
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MWI6-54D MW16·55D MWI6-56D 
MWI6·54D-NWG·l01304 MWI6-55D-NWG-092904 MWI6·56D-NWG·l01404 

NORMAL NORMAL NORMAL 
10113/2004 

114000 
511 
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LocatIOn. 
~amp~e Number 

:::~~= 
Dissolved Metals (uglll (Conilnuo< 

Nickel 
Polasslu 
,elenlum 
>odium 
'anadium 
~inc 

\Ikalinity 
,paramelers (mglL 

~In "gamc <;amon 
~OrganiC carbon 

Salinity (ppth) 
Sulfate 
pH 

. . r(ms/cm) 

UU(mglL 
·urbidllY (Nl Us) 

~;~~I 
Screening 

Ta~·~~.r 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

Federal 
MCL 

2 
NA 
NA 
50 
NA 
NA 
NA 

RIDEM 
GAGW 

Objectives 

NA 
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MW~9D M~;~D MW:'SID 
MWI6-49D-NWG·l0ll04 I M\!/16'50ID-NWGi--l ,luO,,1 ,_3041 MWI6-S1 D-NWG-102904 

1~~~:;" 10113/2004 1~:~ 
).02 U 0.02 0.068 

. J i J a.! J 
2750 15500 82200 

la.9 J 
147000 I J 420000 1290000 

I UO.61 
5. J 18. i J r.4 J 

5. 
4l 

27 IE 
O. O. 
716 2501 

• 89 J 
13.9 

o . 
4 •• 
37 

MW:'S2D 
MWI6-S2D-NWG·l02704 

NORMAL 
1012712004 

0.1 

724 

15300 

18 

297 

5. 

iJ 

!J 

MW:'54D 
MWI6-54D-NWG-l01304 

NORMAL 
10113/2004 

0021 
0.55 
2! 

40.5 
0.39 
10.6 

3 
o. 

0.07. 

o . 

>, 

MW~:5SD 
MWI6-S5D-NWG-ll92904 

NORMAL 
912912004 

0.1136 
0.45 
1910 

0.3 
10600 

0.3 
2.4 J 

69 •• 
0 .. 
5.54 

2 
o. 

0.088 

o. 

>1 

MW~:-55D 
MWI6-SSD-NWG-l01404 

NORMAL 
1011412004 

o. 
o. 
4. 

33(J 

0.65 
2 •. J 

59.' 
0.14 
9.4' 

5 
2 

0.818 
19. 
'.4; 

0.1'2 
0.46 
16.' 
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MCL 

RIDEM 
GAGW 

Objectives 
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26200 
17 

Table 4-35 



Investigation ORNL 
Location Regional Federal RIDEM 
Sample Number Scroonlng MCL GAGW 
SompieCOde Level ObJoc;tIve. 
Sa'I1J.ie Date Tao Water 
Disaolvod Motal. u!IIL Continued 
Mereu 11 2 2 
Nlcl<eI 730 NA 100 

otassium NA NA NA 
Selenium 180 50 50 
Sodium NA NA NA 
Vanadium 180 NA NA 

inc 11000 NA NA 
Miscellaneous Parameters (rng/L 
Alkalinity NA NA NA 
Ammonia NA NA NA 
Chloride NA NA NA 
Dissolved lnoraanlc Cerbon NA NA NA 
Dissolved Orgenlc Cerbon NA NA NA 
Nitrate 58000 10 NA 
SalinllYJPIl h NA NA NA 
Sunate NA NA NA 
H NA NA NA 

Conducllvlty mslcm NA NA NA 
DO mail NA NA NA 
Turbidity NTUs NA NA NA 

08 
MWI6-57D 
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08 08 
MWI6-580 MWI6-59D 

MWI6-57D-NWG-l02604 MWI6-58D-NWG-l01304 MWI6-59D-NWG-102504 
NORMAL NORMAL NORMAL 

10I26l2004 1011312004 1012512004 

0.024 0.021 U 0.021 U 
0.33 2J 1.3 
1430 1390 1870 
0.44 J 0.3 U 0.3U 

65500 10400 13500 
0.33 U 0.13 J 0.15 U 
0.81 U 13.7 J 11.3 

64.5 15.5 22.5 
0.13 0.1 U 0.11 
47.3 18.2 20.2 

6 3 2 
2 3 3 

0.1 U 0.1 U 0.1 U 
0.191 0.052 0.078 
32.2 18 19.7 
6.93 6.17 6.58 

0.323 0.083 0.172 
0.23 0.41 0.17 
231 25 650 

08 08 08 08 
MW16-6OD MWI6-61D MWI6-62D MWI6-63D 

MWI6-60D-NWG-102704 MWI6-61D-NWG-102S04 MWI6-62D-NWG-102604 MWI6-63D-NWG-l02604 
NORMAL NORMAL NORMAL NORMAL 

10/27/2004 10/2512004 1012512004 1012612004 

0.049 U 0.021 U 0.021 U 0.021 U 
6.2 J 1.7 3.7 3.2 

1980 J 2930 2800 1710 
0.3 UJ 0.3U 0.3 U 0.3 U 

12300 J 10400 38700 10400 
0.19 U 0.3 U 0.19 U 0.21 U 
11.1 J 12.5 6.7 8.2 

12.5 17.5 20 19.5 
0.1 U 0.31 0.1 U 0.13 

27.9 11.5 77 16.7 
3 2 2 3 
2 3 3 2 

0.1 U 2.85 0.637 0.144 
0.083 0.058 0.185 0.071 

19.5 12.7 15.1 18.6 
5.91 6.26 6.14 6.55 

0.175 0.12 0.281 0.127 
0.65 1.87 0.72 0.7 
4.3 >1100 34 19 
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Investigation ORNL 08 
Location Roglonal Fedoral RIDEM MWI6-64D 
Semple Number Screening MeL GAGW MWI6-64D-NWG·l02704 
Semple Code Level Objectives NORMAL 
SampleDaIo Tap Water 1012712004 
Volatile Draanlcs uall 
1,l·Dlchloroethane 2.4 NA NA 1 U 
1.I·Dlchloroothene 340 7 7 
Acetone 22000 NA NA 5U 
Bromodlchloromelhane 1.1 80 NA 1 U 
BTEX' , NA NA NA 0.252 
Corbon Disuijide 1000 NA NA 0.264 J 
Chlorodibromomethane 0.8 80 NA 1 U 
Chloroform 0.19 80 NA 
Chloromethane 1.8 NA NA 1 U 
cis-1,2-Dichtoroethene 370 70 70 1.28 
Ethane NA NA NA 6.2 U 
Ethene NA NA NA 5.8 U 
Methane NA NA NA 3.5 U 
T etrachloroethene 0.11 5 5 1 U 
Toluene 2300 1000 1000 0.237 J 
T otaI1.2-0ichloroethene 330 NA 70 1.43 
Total Chlorinated VOC. NA NA NA 362 
lrans-1,2-Dlchloroethene 110 100 100 0.145 J 
Trichloroethane 1.7 5 5 : 
Vin I Chloride 0.016 2 2 
Low-Lave' Volatile Organics uall 
1,1.2-Trichloroethane 0.24 5 5 0.1 J 
1,1-0ichloroethene 340 7 7 0.289 
1.2-0ichloroethane 0.15 5 5 0.1 U 
1,4-Dichlorobenzene 0.43 75 75 0.1 U 
Benzene 0.41 5 5 0.0151 J 
Chloroform 0.19 80 NA 0.1 U 
Vin I Chloride 0.016 2 2 0.1 U 
Total Malals uall 
Aluminum 37000 NA NA 170 
Antimonv 15 6 6 0.16 U 
Arsenic 0.045 10 NA 0.88 U 
Barium 7300 2000 2000 6.2 
8erytlium 73 4 4 0.11 UR 
Cadmium 18 5 5 0.07 U 
Calcium N NA NA 5670 J 
Chromium 110 100 100 0.95 U 

Coba" 11 NA NA 3.4 
Copper 1500 1300 NA 1.3 J 
Iron 26000 NA NA 1510 
Lead NA 15 15 0.29 
Ma nesium NA NA NA 2190 
Manganese 880 NA NA 295 
Nickel 730 NA 100 3.8 J 
Potassium NA NA NA 1490 
Selenium 180 50 50 0.61 
Silver 180 NA NA 0.05 U 
Sodium NA NA NA 11100 J 
Thallium 2.4 2 2 0.07 U 
Vanadium 180 NA NA 0.4 U 
Zinc 11000 NA NA 12.6 
Dissolved Metals ugIL 
Aluminum 37000 NA NA 2.6 
Arsenic 0.045 10 NA I. 
Barium 7300 2000 2000 5.2 
Beryllium 73 4 4 0.12 UJ 
calcum NA NA NA 5510 
Chromium 110 100 100 0.95 U 
Cobalt 11 NA NA 3.1 
(;opper 1500 1300 NA 0.24 J 
Iron 2 NA NA 1040 
Lead NA 15 15 0.14 J 
Ma naslum NA NA NA 2050 
Manganese 880 NA NA 323 

TABLE 4-35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE'" RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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08 09 
MWI6-65D MWI6-66D 

09 
MWI6-67D 

MWI6-65D-NWG·l02804 MWI6-66D-NWG·111804 MWI6-67D·NWG·III804 
NORMAL NORMAL NORMAL 
10128/2004 11/1612004 1111612004 

1 U 1 U 1 U 
1 U 0.487 J 

5U 5U 5U 
1 U 1 U 1 U 

OU OU OU 
0.136 J 1 U 1 U 

1 U 1 U 1 U 
1 U 1 U 

1 U 1 U 0.212 J 
1 U 1.33 2.53 

6.2 U 6.2 U 6.2 U 
5.8 U 5.8 U 5.8 U 
3.3 U 4.5 U 3.3 U 

1 U 
1 U 1 U 1 U 
1 U 1.33 J 2.53 

OU 19.3 963 
1 U 1 U 0.245 J 
1 U : ":1 

1 U 1 U 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

24.3 
0.21 U 

16.1 
0.11 UJ 

0.061 UJ 
15300 J 

0.95 U 
2.7 J 
0.4 UJ 

11600 
0.1 

4080 

1.3 J 
2620 J 
0.37 
0.05 U 

17000 J 
0.07 U 

0.4 U 
8J 

1.2 J 

16 
0.12 UJ 

1700D 
0.85 U 

2.4 
0.16 UJ 

12300 9480 5160 
0.17 

4440 
859 1 654 

09 09 09 
MWI6-68D MWI6-68D MWI6-68D 

MWI6-68D-NWG·111804 MWI6-68D-NWG·III604-AVG MWI6·68D·NWG·111604·D 
ORIG AVG DUP 

11/1612004 1111612004 1111612004 

1 U 1 U 1 U 
0.335 J 0.3355 J 0.336 J 
7.29 U 7.97 U B.6S U 

1 U 1 U 1 U 

OU OU OU 
0.309 J 0.3215 J 0.334 J 

1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 

1.74 1.76 1.78 
6.2 U 6.2 U 6.2 U 
5.8 U 5.8 U 5.8 U 
3.3 U 5.4 U 7.5 U 

1 U 1 U 1 U 
1.74 J 1.87 J 2 
792 782 772 

1 U 0.133 J 0.133 J 
1 " 1 

1 U 1 U 1 U 

5320 5440 5560 

498 507 516 
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Investigation ORNl 08 
location Regional Fedoral RIDEM MWI6-64D 
Sample Numbe, Screening MCl GAGW MWI6-641).NWG·102704 
Sample Code Level Objectives NORMAL 
SampleDa1e Tap Water 1012712004 
Dlaaolved Metals uaIL Continued 
Mercury 11 2 2 0.021 U 
Nickel 730 NA 100 3.2 
Potassium NA NA NA 1380 
Selenium 190 50 50 0.3 U 
Sodium NA NA NA 11500 
Vanadium 190 NA NA 0.2 U 

inc 11000 NA NA 4.2 
Iscella,"",us Paramatera 

Alkalinny. NA NA NA 14.5 
Ammonia NA NA NA 0.1 U 
Chloride NA NA NA 17.6 
Dissolved lno,asnle arbon NA NA NA 3 
Dissolved OIganic Carbon NA NA NA 2 
NUrate 58000 10 NA 1.19 
SalinHy (ppth NA NA NA 0.061 
SuKate A NA NA 12.4 
IpH NA NA NA 6.19 
Conductivity mslcm NA NA NA 0.125 
DO mg/l. NA NA NA 6.53 
TurbidHv N • NA NA NA 6.9 

TABLE 4-35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
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08 09 
MWl6-650 MWl6-66D 

09 
MW16-67D 

MWI6-65D-NWG·102904 MWI6-66D-NWG·III604 MWI6-67D-NWG·111604 
NORMAL NORMAL NORMAL 

1012812004 11/1612004 1111612004 

0.059 U 
1.4 J 

2440 
0.3W 

14800 
0.16 U 
3.5 J 

14.5 11.3 25 
0.1 U 0.27 0.33 

57.2 92.8 32.8 
3 6 7 
2 1 U 1 U 

0.1 U 1.07 0.1 U 
0.133 

18.7 21.5 19 
6.71 6.21 6.74 

0.239 0.425 0.185 
4.93 0.28 0.02 

13 160 6.61 

09 09 09 
MWI6-66D MWI6-66D MWI6·6SD 

MWI6-66D-NWG-111604 MWI6-68D-NWG·III604-AVG MWI6-6SD-NWG·lll&04·D 
ORIG AVG DUP 

1111612004 1111612004 11/1612004 

26 25.3 24.& 
0.1 0.15 0.2 
14 15 16 
6 6.5 7 
1 1.5 2 

0.1 U 0.1 U 0.1 U 

18.5 18.45 18.4 
6.53 

0.158 
0.18 

17 
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Investigation ORNL 
Location Regional 
Sample Number Screening 
Sample Code Lave' 
Sample Date rap Water 
Volatile Oraanics ull 
1 ,1-0ichloroethane 2.4 
1 ,1-0ichloroethene 340 
Acetone 22000 
Bromodlchloromethane 1.1 
BTEX' , NA 
Carbon Disulfide 1000 
Chlorodibromomethane O.S 
Chloroform 0.19 
Chloromethane I.S 
cis-1,2-Dicilforoethene 370 
Ethane NA 
Elhene NA 
Methane NA 
Tetrachloroethene 0.11 
Toluene 2300 
T 01811 ,2-Dichloroethene 330 
Total Chlorinated VOCs NA 
trans-1.2·Dichloroethene 110 
Trichloroethane 1.7 
Vinyl Chloride 0.016 
Low·Level Volatile 0 anles ull 
1,1,2· Trichk>roethane 0.24 
1.1-0ichloroethene 340 
1,2·Dichloroethane 0.15 
l.4-Dichlorobenzene 0.43 
Benzene 0.41 
Chloroform 0.19 
Vin I Chloride 0.016 
Total Metal. u!lll 
Aluminum 37000 
Antimony 15 
Arsenic 0.045 
Barium 7300 
Beryllium 73 
Cadmium IS 
Calcium NA 
Chromium 110 
Cobatt 11 
Co""", 1500 
Iron 26000 
Lead NA 
Magnesium NA 
Manganese seo 
Nickel 730 
Potassium NA 
Selenium ISO 
Silver ISO 
Sodium NA 
Thallium 2.4 
Vanadium leo 
Zinc 11000 
Dissolved Metals UgiL 
Aluminum 37000 
Arsenic 0.045 
Barium 7300 
Beryllium 73 
calcium NA 
Chromium 110 
Coban 11 
C , 1500 
Iron 26000 
Lead NA 
Magnesium NA 
Manganese SSO 
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09 
Federal RIDEM MWlfH19D 

Mel GAGW MWI6·69D-NWG·III604 
Objectives NORMAL 

11/16/2004 

NA NA 1 U 
7 7 0.74 J 

NA NA 17 U 
SO NA 1 U 
NA NA OU 
NA NA 1.11 
SO NA 1 U 
eo NA 1 U 
NA NA 1 U 
70 70 7.67 
NA NA 3.5 J 
NA NA 5.8 U 
NA NA 6.2 U 
5 5 

1000 1000 1 U 
NA 70 8.2 
NA NA 979 
100 100 0.164 J 

5 5 , 
2 2 1 U 

5 5 
7 7 
5 5 

75 75 
5 5 

80 NA 
2 2 

NA NA 
6 6 
10 NA 

2000 2000 
4 4 
5 5 

NA NA 
100 100 
NA NA 

1300 NA 
NA NA 
15 15 
NA NA 
NA NA 
NA 100 
NA NA 
50 50 
NA NA 
NA NA 
2 2 

NA NA 
NA NA 

NA NA 
10 NA 

2000 2000 
4 4 

NA NA 
100 100 
NA NA 

1300 NA 
NA NA 3210 
15 15 
NA NA 
NA NA 

09 09 
MWI6-70D MWI6-71D 

MWI6-70D-NWG·111704 MWI6-71D-NWG·111704 
NORMAL NORMAL 

11/1712004 11/1712004 

25 U 1 U 
25 U 0.295 J 

130 U 9.17 U 
25U 1 U 

OU OU 
25 U 1 U 
25 U 1 U 
25 U 1 U 
25 U 1 U 
25 U 1.57 
6.2 U 6.2 U 
5.8 U 5.8 U 
5.6 U 3.3 U 

25 U 1 U 
SOU 1.57 J 

730 792 
25 U 1 U , ., 
25 U 1 U 

2730 1230 

688 175 
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Investigation ORN~ 
~ocatlon Regional 
Sample Number Screening 
Sample Code Level 
Semple Dale Tap Waler 
Dissolved Metals ~Contlnued 
Mercury 11 
Nickel 730 
Potassium NA 
Selenium 180 
Sodium NA 
Vanadium 180 
Zinc 11000 
Miscellaneous Parameters mall 
AlkalinHy NA 
Ammonea NA 
Chlo_ NA 

issolved lnoroanic Carbon NA 
Dissolved Organic <.;arbon NA 
Nitrate 58000 
Sal/oily (p h NA 
Sulfate NA 
H NA 

Conductivit me/em NA 
D mJllh NA 
TurbidHv ' NTU. NA 

TAB~E 4-35 
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09 
Federal RIDEM MWI6-69D 

MCl GAGW MWI6-69D-NWG·111604 
Objectives NORMAL 

11/1612004 

2 2 
NA 100 
NA NA 
50 50 
NA NA 
NA NA 
NA NA 

NA NA 39.7 
NA NA 0.16 
NA NA 16 
NA NA 7 
NA NA 2 
10 NA 0.1 U 
NA NA 
NA NA 19.7 
NA NA 7.58 
NA NA 0.188 
NA NA 0.2 
NA NA 151 

09 09 
MWI6-70D MWI6-71D 

MWI6-70D-NWG·II1704 MWI6-71D-NWG·111704 
NORMAL NORMAL 

11/1712004 11/1712004 

26.7 13 
0.18 0.12 
16.4 18.8 

7 5 
1 1 U 

0.1 U 0.904 

20.6 14 
6.88 8.09 

0.159 0.131 
0.43 0.9 

7.6 8.66 
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Investigation DescriDlion: 
08 • eTa 97 Supplemental Phase II Investigation 
09 • CTO 107 HRC Injection ShJdy 

~ 
J - Estimated value. 
U • Non·detected result. 
UJ . Non-detectad rasuH is eetimated. 
UR - Non-detected resuh is rejected. 
R • Rejected value. 

Samp!s Code DescriptioO' 
NORMAl - One sample was collected at this locabon. 
ORIG • First of lwo sampl .. collected at this location. 
DUP • Second of two samples collected al this Iocalion. 
AVG • Average of the two samples collected at this location. 

~ 
GA = Drinking water suitability 
GW "'" Groundwater 
Mel::;: Maximum Contaminant Leve! 
NA = Not appflcable/not available 
ORNL = Oak Ridge National Laboratory 
AI = Remedial Investigation 

TABLE 4-35 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN. RHODE ISLAND 
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RIOEM = Rhode Island Department of Environmental Management 
vae = Volatile organic compound 

Footnotes: 
1 - The calculation of the BTEX and the total chlorinated VOCs are defined in the Section 4 text. ·0 U· indicates that this chemical group was not detected in the sample analyzed. 
2 - A concentration that is shaded exceeds one or more criterion presented in the t~e. 
3· A blank cell in the table indicates that the sample was not analyzed for the target analyte. 
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Investigation 
location 
Sample Number 
Sample Code 
Sample Date 
Matrix 
Area 
Volatile Or anic Com 
1,1,2-Trichloroethane 
1,1-Dlchloroethane 
1,1-Dichloroethene 
1,2,4-Trichlorobenzene 
Acetone 
Carbon Disulfide 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
Tetrachloroethene 
Total Chlorinated VOCs 

Potassium 
Selenium 
Silver· 
Sodium 
Thallium 
Vanadium 
Zinc 

ORNl 
Regional 

Screening 
level 

Tap Water 

0.24 
2.4 
340 
19 

22000 
1000 
0.19 
1.8 
370 
0.11 
NA 
110 
1.7 

0.Q16 

37000 
15 

0.045 
7300 

73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 
NA 
180 
180 
NA 
2.4 
180 

11000 

Federal 
MCl 

5 
NA 
7 

70 
NA 
NA 
80 
NA 
70 
5 

NA 
100 
5 
2 

NA 
6 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 
NA 
50 
NA 
NA 
2 

NA 
NA 
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10 10 
INJ16-01D INJ16-05D 

RIDEM INJ16-010-072507 INJ16-05D·071707 
GAGW NORMAL NORMAL 

Objectives 20070725 20070717 
GW GW 

BUILDING 41 BUILDING 41 

5 0.5 U 0.75 U 
NA 0.5 U 0.5 U 
7 0.5 U 0.76 U 

70 0.62 U 0.62 U 
NA 3.9 UR 3.9 UR 
NA 0.69 U 0.69 U 
NA 0.5 U 0.35 U 
NA 0.58 U 0.58 U 
70 2.3 1.3 
5 0.5 U 0.52 U 

NA 622 1101 
100 0.5 U 0.5 U 
5 • I " 2 0.5 U 0.51 U 

NA 14 U 24.6 U 
6 1.2 UJ 1.2 UJ 

NA 0.022 U 
2000 14 J 13.3 

4 0.15 UJ 0.15 U 
5 0.22 U 0.1 UJ 

NA 12700 11000 
100 0.38 UJ 0.45 J 
NA 5.8 U 2.3 
NA 6.3 U 6.3 U 
NA 1390 J 8720 
15 0.46 UJ 0.46 UJ 
NA 4560 J 4020 
NA 603 J 483 
2 0.047 U 0.047 UJ 

100 8.6 J 3.8 
NA 1890 1930 
50 8.1 U 3.9 U 
NA 1.2 J 0.91 U 
NA 26000 14800 
2 0.119 U 0.072 U 

NA 0.58 U 0.47 U 
NA 7.1 J 16.9 

10 10 
MW-Z4-02 MW-Z4-02 

MW·Z4-02-NWG-080107 MW-Z4-02-NWG-121707 
NORMAL NORMAL 
20070801 20071217 

GW GW 
UPGRADIENT UPGRADIENT 

0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 U 0.1 U 

0.62 U 1 U 
3.9 UR 1.9 UR 

0.69 U 1 U 
0.1 U 0.1 U 

0.58 U 
0.53 U 0.14 U 

0.1 U 0.1 U 
OU 2.3 

0.5 U 0.13 U 
0.1 U 0.1 U 
0.1 U 0.1 U 

14 U 1100 J 
1.2 UJ 4.4 U 

11.1 J 16.2 J 
0.15 UJ 0.051 U 

0.1 UJ 0.11 U 
15000 12500 

0.38 UJ 1.6 
0.75 U 0.84 U 

6.3 U 3.3 J 
1790 J 5790 J 
0.46 UJ 1.4 U 

2790 J 2750 
322 J 406 

0.047 U 0.16 U 
0.88 U 2.1 U 
5810 3460 

4.1 U 9.5 U 
0.91 U 1.2 U 

20500 14500 
0.017 U 0.075 U 

0.47 UJ 1.4U 
31.7 J 15.9 U 

10 
MW16-01D 

MW16-01 D-NWG·0731 07 
NORMAL 
20070731 

GW 
CREOSOTE DIP TANK 

0.1 U 
0.1 U 
0.1 U 

0.62 U 
3.9 UR 

0.69 U 
0.1 U 

0.58 U 
0.53 U 

0.1 U 
9.6 
0.5 U 

0.1 U 

157 
1.2 UJ 

I. 

24.9 J 
0.15 UJ 

0.1 UJ 
18500 

0.38 UJ 
7.9 J 
6.3 U 

17600 J 
0.46 UJ 

7110 J 
1030 J 
0.05 J 

4.7 U 
3020 
11.8 U 
0.91 U 

22700 
0.055 U 

0.47 UJ 
17.9 J 
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Investigation 
Location ORNl 
Sample Number Regional Federal 
Sample Code Screening MCl 
Sample Date level 
Matrix Tap Water 
Area 
Filtered Inorganics (ugIL) 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Vanadium 180 NA 
Zinc NA 
Miscellaneous Parameters 
Turbidity NA NA 
pH NA NA 
Conductivity NA NA 
DO NA NA 
Salinity % NA NA 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 
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10 10 
INJ16-010 INJ16-05D 

RIDEM INJ16-010-072507 INJ16-0SD-071707 
GAGW NORMAL NORMAL 

Objectives 20070725 20070717 
GW GW 

BUILDING 41 BUILDING 41 

NA 
6 

NA 
2000 

4 
5 

NA 
100 
NA 
NA 
NA 
NA 
NA 
100 
NA 
50 
NA 
NA 
NA 
NA 

NA 3.34 4.56 
NA 6.08 6.57 
NA 0.262 0.184 
NA 0.94 0.4 
NA 0 0 

10 10 10 
MW-Z4-02 MW-Z4-02 MW16-010 

MW-Z4-02-NWG-080107 MW-Z4-02-NWG-121707 MW16-010-NWG-073107 
NORMAL NORMAL NORMAL 
20070801 20071217 20070731 

GW GW GW 
UPGRAOIENT UPGRAOIENT CREOSOTE DIP TANK 

I 37 U I 
I 4.4 U 

11 U 
0.051 U 

0.11 U 
11900 

0.22 U 
0.13 U 

1.7 U 
3120 
2350 
·372 
0.73 U 

3220 
5.8 U 
1.2 U 

14400 
0.4 U 

11.5 U 

3.64 
7.45 10.5 6.31 

0.214 0.147 0.366 
0.8 1.36 0.37 

0 0 0 
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Investigation 
location 
Sample Number 
Sample Code 
Sample Date 
Matrix 
Area 
Volatile Or anic Com 
l,l,2-Trichioroethane 
l,1-Dichloroethane 
l,l-Dichloroethene 
1.2.4-Trichlorobenzene 
Acetone 
Carbon Disulfide 
Chloroform 
Chloromethane 
cis-l.2-Dichloroethene 
Tetrachloroethene 
Total Chlorinated VOCs 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

ORNl 
Regional Federal 

Screening MCl 
level 

Tap Water 

0.24 5 
2.4 NA 
340 7 
19 70 

22000 NA 
1000 NA 
0.19 80 
1.8 NA 
370 70 
0.11 5 
NA NA 
110 100 
1.7 5 

0.016 2 

37000 NA 
15 6 

0.045 10 
7300 2000 

73 4 
18 5 
NA NA 
110 100 
11 NA 

1500 1300 
26000 NA 

NA 15 
NA NA 
880 NA 
11 2 

730 NA 
NA NA 
180 50 
180 NA 
NA NA 
2.4 2 
180 NA 

11000 NA 

TABLE 4·36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

RIDEM 
GAGW 

Objectives 

5 
NA 
7 

70 
NA 
NA 
NA 
NA 
70 
5 

NA 
100 
5 
2 

NA 
6 

NA 
2000 

4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
NA 
50 
NA 
NA 
2 

NA 
NA 

NORTH KINGSTOWN, RHODE ISLAND 
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10 
MWl6-02D 

MWl6-02D·NWG·052207 
NORMAL 
20070522 

GW 
NCENTRAL EASTERN 

5 UJ 
5 UJ 
5 UJ 

6.2 U 
39 UR 

6.9 U 

5.8 U 
5.3 U 

5 UJ 
1900 

5U 
1900 

5 UJ 

368 
3.9 U 

22.9 
0.15 U 

0.1 U 
12100 

0.71 J 
3.3 
6.3 U 

7030 
0.46 U 

3830 
633 

0.13 U 
2.8 U 

2820 
7.4 U 

0.91 U 
13200 
0.058 U 
0.64J 
32.9 

10 
MW16·03D 

MW16·03D-NWG-082107 
NORMAL 
20070821 

GW 
NCENTRAL EASTERN 

0.1 U 
0.1 U 
0.1 U 

0.62 U 
3.9 UR 

0.69 U 
0.1 UJ 

0.58 U 
0.53 U 

0.1 U 
au 

0.5 U 
0.1 U 
0.1 U 

2480 
5.3 U 

1 U 
25.6 
0.21 

0.8 U 
12300 

4.1 
2.9 U 
8.1 U 

4250 
4.2 U 

10400 
157 

0.11 U 
6.6 U 

2500 
5.2 U 
1.2 U 

31600 
1 U 

5.2 
33.5 U 

10 10 10 
MW16-04D MWl6-05D MW16-06D 

MW16-04D-NWG-052207 MW16-05D-NWG-052107 MW16-06D-NWG-082207 
NORMAL NORMAL NORMAL 
20070522 20070521 20070822 

GW GW GW 
NCENTRAL EASTERN NCENTRAL EASTERN CREOSOTE DIP TANK 

0.8 UJ 
0.8 UJ 
0.8 UJ 
1.2 U 
7.8 UR 
1.4 U 
0.8 UJ 
1.2 U 
4.4 
0.8 UJ 

324 
1 U 

0.8 UJ 

14 U 
31 U 

4 UJ 
4 UJ 
4 UJ 

0.62 U 
3.9 UR 

0.69 U 

0.58 U 
4.8 
4.4 U 

1205 
0.5 U 

" 
4 UJ 

70.7 
3U 

0.1 U 
0.1 U 
0.1 U 

0.62 U 
3.9 UR 

0.69 U 
0.1 UJ 

0.58 U 
0.53 U 

0.1 U 
1.7 
0.5 U 
1.7 J 
0.1 U 

37 U 
14 U 

1.1 0.268 1.2 J 
10.7 11.1 29 
0.15 U 0.15 U 0.075 J 

0.1 U 0.1 U 1.7 U 
8210 8730 21900 
0.38 U 0.38 U 0.22 U 
0.88 U 3 10.2 

6.3 U 6.3 U 1.7 U 
3150 1110 18500 
0.46 U 0.46 U 1.2 U 

2930 3840 8950 
347 231 1200 

0.13 U 0.13 U 0.11 U 
1.2 U 3.6 U 5.5 U 

1550 1750 2550 
3.7 U 5.5 U 5.2 U 

0.91 U 1.2 U 1.2 U 
53300 19500 31600 
0.016 U 0.04 U 1 U 

0.47 U 0.47 U 1.1 U 
18 U 27.8 29.4 U 
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Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Matrix Tap Water 
Area 
Filtered Inorganics (uglL) 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Vanadium 180 NA 
Zinc NA 
Miscellaneous Parameters 
Turbidity NA NA 
pH NA NA 
Conductivity NA NA 
DO NA NA 
Salinity % NA NA 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 
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10 10 
MW16-02D MW16-03D 

RIDEM MWl6-02D-NWG-052207 MWl6-03D-NWG-082107 
GAGW NORMAL NORMAL 

Objectives 20070522 20070821 
GW GW 

NCENTRAL EASTERN NCENTRAL EASTERN 

NA 37 U I 
6 5.3 U I 

NA 1 U 
2000 13.4 J 

4 0.051 U 
5 0.42 U 

NA 10800 
100 0.65 U 
NA 0.72 U 
NA 2U 
NA 89 U 
NA 8640 
NA 89.1 
100 2.9 U 
NA 2150 
50 5.2 U 
NA 2.6 
NA 31900 
NA 0.4 U 
NA 23.6 U 

NA 1.4 31 
NA 6.09 5.81 
NA 0.199 0.299 
NA 17.83 2.98 
NA 0 0 

10 10 10 
MW16-04D MW16-05D MW16-06D 

MW16-04D-NWG-052207 MW16-05D-NWG-052107 MW16-06D-NWG-082207 
NORMAL NORMAL NORMAL 
20070522 20070521 20070822 

GW GW GW 
NCENTRAL EASTERN NCENTRAL EASTERN CREOSOTE DIP TANK 

14 U I 
2.2 U I 

I : 
10.3 
0.15 U 

0.1 U 
8310 
0.38 U 

1 U 
6.3 U 

1840 
2990 

323 
1.8 U 

1630 
0.98 U 
0.91 U 

54900 
0.47 U 
19.1 U 

30 0.4 4.36 
6.39 6.07 6.27 
0.74 0.245 0.406 
9.33 13.76 0.72 

0 0 0 
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Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Matrix Tap Water 
Area 
Volatile Organic Compounds (uglL) 
1,1,2-Trichloroethane 0.24 5 
1,1-Dichloroethane 2.4 NA 
1,1-Dichloroethene 340 7 
1,2,4-Trichlorobenzene 19 70 
Acetone 22000 NA 
Carbon Disulfide 1000 NA 
Chloroform 0.19 80 
Chloromethane 1.8 NA 
cis-1,2-Dichloroethene 370 70 
Tetrachloroethene 0.11 5 
Total Chlorinated VOCs NA NA 
trans-1,2-Dichloroethene 110 100 
Trichloroethene 1.7 5 
Vinyl Chloride 0.016 2 
Inorganics (ugIL) 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Lead NA 15 
Magnesium NA NA 
Manganese 880 NA 
Mercury 11 2 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 

TABLE 4·36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 
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10 10 
MW16·09D MW16-10D 

RIDEM MW16-09D-NWG-051907 MW16-10D-NWG-071707 
GAGW NORMAL NORMAL 

Objectives 20070519 20070717 
GW GW 

UPGRADIENT UPGRADIENT 

5 0.1 UJ 0.1 U 
NA 0.1 UJ 0.1 U 
7 0.1 UJ 0.1 U 

70 1.3 0.62 UJ 
NA 3.9 UR 3.9 U 
NA 0.69 U 0.69 U 
NA 0.1 UJ 0.1 U 
NA 0.58 U 0.58 U 
70 0.53 U 0.53 U 
5 0.1 UJ 0.1 U 

NA 0.12 OU 
100 0.5 U 0.5 U 
5 0.12 J 0.1 U 
2 0.1 UJ 0.1 U I 

NA I 965 I 145 U I 
6 I 4.2 U I 1.2 UJ I 

NA I 

2000 15.7 8.9 
4 0.15 U 0.15 U 
5 0.1 U 0.1 UJ 

NA 5240 4810 
100 1.7 0.75 J 
NA 3 2 
NA 8.8 J 6.3 U 
NA 6320 3410 
15 3.6 0.46 UJ 
NA 2260 2150 
NA 435 542 
2 0.12 U 0.047 UJ 

100 2.8 U 1.9 
NA 1510 1660 
50 1.7 U 0.98 UJ 
NA 0.91 U 0.91 U 
NA 8630 9230 
2 0.05 U 0.036 U 

NA 2 0.47 U 
NA 68.9 33.7 

10 10 10 
MWHi-14D MW16-17D MW16-19D 

MW16-14D-NWG-071607 MW16-17D-NWG-061807 MW16-19D-NWG-061907 
NORMAL NORMAL NORMAL 
20070716 20070618 20070618 

GW GW GW 
BUILDING 41 EASTERN AREA EASTERN AREA 

0.1 U 0.75 U 
0.5 U 0.1 U 0.5 U 
1.5 0.1 U 0.76 U 

0.62 U 0.62 U 0.62 U 
3.9 UR 3.9 U 3.9 UR 

0.69 U 0.69 U 0.69 U 
0.35 U 0.1 U 0.35 U 
0.58 U 0.58 U 0.58 UJ 

1.6 0.53 U 0.53 U 
0.52 U 0.1 U 0.52 U 
2305 OU 200 

0.5 U 0.5 U 0.5 U 

" 0.1 U " 0.51 U I 0.1 U I 0.51 U 

79.5 U I 284 I 25.3 U 
1.2 UJ I 2.8 U I 1.2 U 

, ." 11I.l'!: 0.221 U 
10.1 12.4 9.1 
0.15 U 0.15 U 0.15 U 

0.1 UJ 0.1 U 0.12 U 
n50 7160 5550 
0.41 J 0.92 0.74 J 

5.3 3 2.3 
6.3 U 6.3 U 6.3 U 

3050 9130 5020 
0.46 UJ 1.9 U 1.9 U 
2940 2890 2590 

271 502 276 
0.047 UJ 0.047 U 0.047 U 

6.4 1.7 1.5 
2100 1870 1460 

6.3 U 2.3 U 2.5 U 
0.91 U 1.6 U 0.91 U 

10800 11300 10900 
0.038 U 0.021 U 0.022 U 

0.47 U 0.47 U 0.47 U 
39.9 24.1 U 24.2 U 
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Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Matrix 

Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Miscellaneous Parameters 
Turbidity 
IpH 
Conductivity 
DO 
Salinity % 

ORNL 
Regional Federal 

Screening MCL 
Level 

Tap Water 

37000 NA 
15 6 

0.045 10 
7300 2000 

73 4 
18 5 
NA NA 
110 100 
11 NA 

1500 1300 
26000 NA 

NA NA 
880 NA 
730 NA 
NA NA 
180 50 
180 NA 
NA NA 
180 NA 

NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
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10 10 
MW16-09D MWlfHOD 

RIDEM MWI6-09D-NWG-051907 MWI6-10D-NWG-071707 
GAGW NORMAL NORMAL 

Objectives 20070519 20070717 
GW GW 

UPGRADIENT UPGRADIENT 

NA 22.7 J 14 U 
6 1.9 U 1.2 UJ 

NA I' I 

2000 10.2 8.3 
4 0.15 U 0.15 U 
5 0.1 U 0.1 UJ 

NA 5040 4950 
100 0.38 U 0.38 U 
NA 2.2 2.1 
NA 6.3 U 6.3 U 
NA 2920 2780 
NA 1940 2280 
NA 405 588 
100 2U 1.5 
NA 1280 1690 
50 4.5 U 0.98 UJ 
NA 0.91 U 0.91 U 
NA 9100 9630 
NA 0.47 U 0.47 U 
NA 57.4 31 

NA 45 6.72 
NA 6.05 6.1 
NA 0.105 0.102 
NA 13.8 2.14 
NA 0 0 

10 10 10 
MW16-14D MWI6-17D MW16·19D 

MWI6-14D-NWG-071607 MWI6-17D-NWG-061807 MWI6·19D-NWG·061907 
NORMAL NORMAL NORMAL 
20070716 20070618 20070618 

GW GW GW 
BUILDING 41 EASTERN AREA EASTERN AREA 

24.4 U 
2U 

0.693 J 
10.2 
0.15 U 

0.1 U 
6900 
0.52 J 

2.5 
6.3 U 

7830 
2730 

478 
1.2 

1740 
0.98 UJ 
0.91 U 

10900 
0.47 U 

21 U 

2.19 10.1 1.15 
6.19 6.36 6.17 

0.134 18.2 4.46 
0.45 1.2 1.28 

0 
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Investigation 
location 
Sample Number 
Sample Code 
Sample Date 
Matrix 

cis-l,2-Dichloroethene 
Tetrachloroethene 
Total Chlorinated VOCs 

Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

ORNl 
Regional Federal 

Screening MCl 
level 

Tap Water 

0.24 5 
2.4 NA 
340 7 
19 70 

22000 NA 
1000 NA 
0.19 80 
1.8 NA 
370 70 
0.11 5 
NA NA 
110 100 
1.7 5 

0.016 2 

37000 NA 
15 6 

0.045 10 
7300 2000 
73 4 
18 5 
NA NA 
110 100 
11 NA 

1500 1300 
26000 NA 

NA 15 
NA NA 
880 NA 
11 2 

730 NA 
NA NA 
180 50 
180 NA 
NA NA 
2.4 2 
180 NA 

11000 NA 
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SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 
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10 10 
MWl6-2S0 MW16-260 

RIDEM MW16-2S0-NWG-052107 MW16-260-NWG-121807 
GAGW NORMAL NORMAL 

Objectives 20070521 20071218 
GW GW 

EASTERN AREA UPGRAOIENT 

5 2 UJ 
NA 2 UJ 0.1 U 
7 2 UJ 

70 3.1 U 1 U 
NA 20 UR 1.9 UR 
NA 3.5 U 1 U 
NA 
NA 2.9 U 0.66 U 
70 2.7 U 0.14 U 
5 2.2 U 0.1 U 

NA 530 OU 
100 2.5 U 0.13 U 
5 
2 2 UJ 

NA 49.1 77.3 J 
6 4.5 U 4.4 U 

NA 1 " 

2000 8.3 17.8 J 
4 0.15 U 0.051 U 
5 0.4 0.25 U 

NA 5450 15700 
100 0.42 J 0.22 U 
NA 2.4 0.89 U 
NA 6.3 U 2.9 J 
NA 1610 15500 J 
15 0.46 U 1.2 U 
NA 2060 4740 

10 
MW16-270 

MW16-27D-NWG-082607 
NORMAL 
20070826 

GW 
EASTERN AREA 

0.75 U 
0.5 U 

0.76 U 
0.62 U 

3.9 UR 
0.69 U 
0.35 U 
0.58 U 

7.3 
0.52 U 
167 
0.5 U 
.1 

0.51 U 

37 U 
4.4 U 

1 U 
81.7 

0.051 U 
0.11 U 

44400 
0.22 U 
15.2 

1.7 U 
10700 J 

1.2 U 
19700 

NA 163 1000 1000 
2 0.12 U 0.16 U 0.11 U 

100 4,5 1.1U 14.2 
NA 2090 1910 7480 
50 3.9 U 5.2 U 11.9 
NA 0.91 U 1.2 U 1.6 U 
NA 9300 15300 163000 
2 0.038 U 0.Q75 U 1 U 

NA 0.47 U 0.4 U 0.4 U 
NA 32 12.2 U 53.7 

10 10 
MW16-280 MW16-300 

MW16-28D-NWG-081107 MW16-30D-NWG-072807 
NORMAL NORMAL 
20070811 20070728 

GW GW 
EASTERN AREA BUILDING 41 

0.4 U 
0.4 U 
0.4 U 

0.62 U 
3.9 UR 

0.69 U 
0.4 UJ 

0.58 U 
1.4 
0.4 U 

85.4 
0.5 U 

0.4 U 

14 U 
2.2 U 

1 1 

5.9 
0.15 U 

0.1 U 
9380 

1.5 U 
1.7 
6.3 U 

975 
0.93 U 

4060 
183 

0.047 U 
3.7 

4710 
4U 

1.9 U 
57200 

0.08 U 
0.47 U 
23.8 U 

0.1 U 
0.1 U 
0.1 U 

0.62 U 
3.9 UR 

0.69 U 
0.1 U 

0.58 U 
0.53 U 

0.1 U 
OU 

0.5 U 
0.1 U 
0.1 U 

8610 
1.6 J 

45.6 J 
0.73 J 
0.12 U 

18500 
13.1 J 
7.7 J 

21.9 
18800 J 

17.2 J 

~ 
1320 J 

0.047 U 
14.3 J 

4630 
11.5 U 
0.91 U 

18100 
0.176 U 

16.1 J 
45.3 J 
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Investigation 
location 
Sample Number 
Sample Code 
Sample Date 
Matrix 
Area 
Filtered Inor anics u 
Aluminum 
Antimon 

Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Miscellaneous Parameters 
Turbidity 
ipH 
Conductivity 
DO 
Salinity % 

ORNl 
Regional Federal 

Screening MCl 
level 

Tap Water 

37000 NA 
15 6 

0.045 10 
7300 2000 

73 4 
18 5 
NA NA 
110 100 
11 NA 

1500 1300 
26000 NA 

NA NA 
880 NA 
730 NA 
NA NA 
180 50 
180 NA 
NA NA 
180 NA 

NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

RIDEM 
GAGW 

Objectives 

NA 
6 

NA 
2000 

4 
5 

NA 
100 
NA 
NA 
NA 
NA 
NA 
100 
NA 
50 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
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10 10 
MW16-25D MWl6-26D 

MW16-25D-NWG-052107 MWl6-26D-NWG-121807 
NORMAL NORMAL 
20070521 20071218 

GW GW 
EASTERN AREA UPGRADIENT 

14 U 
3U 

0.326 
7.7 

0.15 U 
0.44 
5640 
0.38 U 

2.1 
6.3 U 

1040 
2130 

156 
4.1 

2210 
4.9 U 

0.91 U 
9780 
0.47 U 

36 

7.8 4.25 
6.17 9.49 
2.45 0.258 
0.84 5 

0.1 0 

10 10 10 
MWl6-27D MW16-28D MW16-30D 

MWl6-27D-NWG-082607 MW16-28D-NWG-081107 MW16-30D-NWG-072807 
NORMAL NORMAL NORMAL 
20070826 20070811 20070728 

GW GW GW 
EASTERN AREA EASTERN AREA BUILDING 41 

16.7 
13 U 

0.588 J 
7.6 

0.15 U 
0.1 U 

12300 
0.38 U 

1.7 U 
6.3 U 

3490 
3040 
1100 

2.5 U 
1940 

8.2 U 
0.91 U 

9090 
0.72 U 

2.3 U 

3.11 88.2 
6.11 6.25 6.62 
15.8 35.9 0.153 
0.65 1.65 0.37 

0.9 2.2 0 
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Investigation 
location 
Sample Number 
Sample Code 
Sample Date 
Matrix 
Area 
Volatile Or anic Com 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2,4-Trichlorobenzene 
Acetone 
Carbon Disulfide 
Chlorolonn 
Chloromethane 
cis-l,2-Dichloroethene 
Tetrachloroethene 
Total Chlorinated VOCs 

Arsenic 
Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

ORNl 
Regional Federal 

Screening MCl 
Level 

Tap Water 

0.24 5 
2.4 NA 
340 7 
19 70 

22000 NA 
1000 NA 
0.19 80 
1.8 NA 
370 70 
0.11 5 
NA NA 
110 100 
1.7 5 

0.D16 2 

37000 NA 
15 6 

0.045 10 
7300 2000 

73 4 
18 5 
NA NA 
110 100 
11 NA 

1500 1300 
26000 NA 

NA 15 
NA NA 
880 NA 
11 2 

730 NA 
NA NA 
180 50 
180 NA 
NA NA 
2.4 2 
180 NA 

11000 NA 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE'" RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVilLE 

RIDEM 
GAGW 

Objectives 

5 
NA 
7 

70 
NA 
NA 
NA 
NA 
70 
5 

NA 
100 
5 
2 

NA 
6 

NA 
2000 

4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
NA 
50 
NA 
NA 
2 

NA 
NA 
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10 10 
MW16-310 MW16-320 

MWl6-31 D-NWG-051907 MW16-32D-NWG-071507 
NORMAL 
20070519 

GW 
BUILDING 41 

0.4 UJ 
0.4 UJ 
0.4 UJ 

0.62 U 
3.9 UR 

0.69 U 
0.4 UJ 

0.58 U 
0.53 U 

0.4 UJ 
100 
0.5 U 
II 

0.4 UJ 

873 
3.7 U 

29.5 
0.15 U 

0.1 J 
12300 

8.4 
7.8 
8.6 J 

6650 
33 

~ 
944 

0.13 U 
5.6 

2350 
2.7 U 

0.91 U 
18700 
0.103 

2.6 
40.6 

NORMAL 
20070715 

GW 
BUILDING 41 

0.75 U 
0.5 U 

0.76 U 
0.62 U 

3.9 UR 
19 

0.35 U 
0.58 U 
0.53 U 
0.52 U 
260 
0.5 U ,. 

0.51 U 

224 U 
1.2 UJ 

0.04 UJ 
172 

0.15 U 
0.1 UJ 

13900 
1.7 

0.55 U 
6.3 U 
102 U 

0.46 UJ 
237 U 
1.8 U 

0.047 UJ 
1.4 

5070 
0.98 UJ 

1.1U 
18000 
0.008 U 

1 
16.4 

10 
MWl6-330 

MW16-330-NWG-061607 
NORMAL 
20070616 

GW 
EASTERN AREA 

0.1 U 
0.1 U 
0.1 U 

0.62 U 
3.9 UR 

0.69 U 
0.1 U 

0.58 U 
0.53 U 

0.1 U 
OU 

0.5 U 
0.1 U 
0.1 U 

38.2 
2.8 U 
1.9 U 

11.8 
0.15 U 

0.1 U 
10700 

0.38 U 
2.1 
6.3 U 

7590 
0.61 U 
2930 
634 

0.047 U 
0.59 U 

1640 
9.1 U 

0.91 U 
11000 
0.D11 U 

0.47 U 
15.9 U 

10 
MW16-34D 

MW16-34D-NWG-061507 
NORMAL 
20070615 

GW 
EASTERN AREA 

0.1 U 
0.1 U 
0.1 U 

0.62 U 
3.9 UR 

0.69 U 
0.1 U 

0.58 UJ 
0.53 U 

13.1 
0.5 U 

0.1 U 

35.3 
1.2 U 

0.022 UJ 
12.1 
0.15 U 

0.1 U 
5360 
0.38 U 

2.1 
6.3 U 

685 
0.46 U 
1780 

215 
0.047 U 

1.7 
1160 

5.4 U 
0.91 U 
8610 

0.029 U 
0.47 U 
15.7 U 

10 
MW16-36D 

MW16-36D-NWG-061707 
NORMAL 
20070617 

GW 
EASTERN AREA 

0.1 U 
0.1 U 
0.1 U 

0.62 U 
3.9 UR 

0.69 U 
0.1 U 

0.58 UJ 
0.53 U 

0.1 U 
OU 

0.5 U 
0.1 U 
0.1 U 

21.8 J 
1.2 U 

0.022 UJ 
13.3 
0.15 U 

0.1 U 
4040 
0.38 U 

1.6 
6.3 U 
176 

0.46 U 
1320 
77.2 

0.047 U 
1.8 

1250 
0.98 U 
0.91 U 

7600 
0.016 U 

0.47 U 
21.8 

Table 4-36 



Investigation 
location 
Sample Number 
Sample Code 
Sample Date 
Matrix 

Selenium 
Silver " 
Sodium 
Vanadium 
Zinc 
Miscellaneous Parameters 
Turbiditv 
IpH 
Conductivity 
DO 
Salinity % 

ORNl 
Regional Federal 

Screening MCl 
level 

Tap Water 

37000 NA 
15 6 

0.045 10 
7300 2000 

73 4 
18 5 
NA NA 
110 100 
11 NA 

1500 1300 
26000 NA 

NA NA 
880 NA 
730 NA 
NA NA 
180 50 
180 NA 
NA NA 
180 NA 

NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 10 OF27 

10 10 
MWl6-310 MW16-32D 

RIDEM MW16-31 D-NWG-051907 MW16-32D-NWG-071507 
GAGW NORMAL NORMAL 

Objectives 20070519 20070715 
GW GW 

BUILDING 41 BUILDING 41 

NA 20.2 J 
6 2U 

NA 0.403 
2000 21.9 

4 0.15 U 
5 0.18 J 

NA 10900 
100 0.41 J 
NA 4.2 
NA 6.3 U 
NA 3730 
NA 4220 
NA 828 
100 3.4 U 
NA 1920 
50 5.2 U 
NA 0.91 U 
NA 17100 
NA 0.47 U 
NA 26.2 

NA 32 1.87 
NA 5.93 9.47 
NA 0.27 0.164 
NA >12 3.92 
NA 0 0 

10 10 10 
MWl6-33D MW16-34D MW16-36D 

MWl6-33D-NWG-061607 MW16-34D-NWG-061507 MW16-36D-NWG-061707 
NORMAL NORMAL NORMAL 
20070616 20070615 20070617 

GW GW GW 
EASTERN AREA EASTERN AREA EASTERN AREA 

1.1 2.1 0.3 
6.5 6.19 6.15 

3.95 0.111 4.14 
1.34 5.99 1.24 

0 

Table 4-36 



Locati;n ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Matrix Tap Water 
IArea 
Volatile Organic , (ug/l) 

11,1, 0.24 5 
11, 2.4 NA 

11, i 340 
11,2,4-' 19 70 
I Acetone 22000 ~ 
ICarbon Disulfide 1000 ~ 

0.19 !lQ., 
11"1 Ine 1.8 f\.IA 
I cis-1 ,2-[ . 370 70 

0.11 5 
ITotalC IVOCs NA NA 
Itrans-1,2-[ 110 100 

1.7 5 
[I.IirW. Chloride 0.016 2 

, (ug/L) 

_37000 NA 
IAntimony 15 6 
IArsenic 0.045 ~ 
IBarium 7300 2000 
Beryllium 73 ~. 
:;admium 18 5 
:;alcium NA NA 
:;hromium 110 100 
:;obalt 11 NA 
CQPper 1500 1300 
Iron 26000 NA 
.ead NA l§. 
14"nno, ,~ NA t-l8, 

880 NA 
Mercury 11 2 
!Nickel 730 NA 
1 Potassium NA NA 
O;:"I"nillm 180 50 

,Silver 180 NA 

ISQ<lLum NA NA 
IThallium 2.4 

18C t-l8.. 
IZinc 11000 filA 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 11 OF 27 

10 10 
MW16-37D MW16-39D 

RIDEM MW16-37D·NWG·061407 MW16-39D-NWG·052207 
GAGW NORMAL NORMAL 

Objectives 20070614 20070522 
GW GW 

EASTERN AREA EASTERN AREA 

5 0.1 U 0.1 UJ 
NA 0.11 0.1 UJ 
7 0.23 0.1 UJ 

~. 0.62 U 0.62 U 

.!JA 3.9 UR 3·fLlJR 
j'lA 0.69 U 0.6!LlL 
NA O.1.U 0.1 UJ 
NA 0.58U 0.58 U 
70 0.53 U 0.53 U 
5 0.1 UJ 

NA I 14.5 I 0.46 
100 0.5 U I 0.5 U 
5 0.46 J 
2 0.1 U I 0.1 UJ 

NA 26.9 J 
6 2U I 1.gJL I 

j'lA 0.022 UJ 

..1000 ,7.3 . 54r L 
4 0.15jJ 2·r 
5 0.1 U 4.6 J I 

10 
MW16-39D 

MW16-39D·NWG-070107 
NORMAL 
20070701 

GW 
EASTERN AREA 

0.1 UJ 
0.1 UJ 
0.1 UJ 

0.62 U 
3.9U. 

0.69 U 
0.1 U.J. 

0.58 U 
0.53 U 

0.1 UJ 
OU 

0.5 U 
0.1 UJ 
0.1 UJ 

1.2 U. 

.118 

4.8 I 
NA 5450 

=== 
100 0.38 U 
NA 1.9 
NA 6.3 U 
NA 2680 
JS Q.49U 
NA 1950 51fOolIfOOO 
NA 242 
2 0.047 U I 0.15 U I 0.063 J I 

100 1.8 
NA 1290 15900 34300 
50 11.1 U 0.98 UJ 17.1 U 
NA 0.91 U 4U 0.91 U 
NA 8940 43400 46200 
2 O~U 1.9 J 

.NA 0.471..1 15!!. 
NA 23.4 I 78J ~30 

10 10 
MW16-410 MW16-44D 

MW16-41D·NWG·082507 MW16-44D·NWG·082507 
NORMAL NORMAL 
20070825 20070825 

GW GW 
NCENTRAL EASTERN NORTH CEN FFTA 

0.75 U 0.75 U 
0.5 U 0.5 U 

0.76 U 0.76 U 
0.62 U 0.62 U 

3.9 UR 3~F1 
0.69 U 0.69 U 
0.35_U 0.3§U 
0.58U 0.58 U 

3.1 9.5 
0.52 U 0.52 U 
463 1210 
0.5 U 0.5 U 

0.51 U I 0.51 U I 

37 U 53.9 
4.4 U 4:.!Q 

1 U .!JJ. 
~2.2 20.5 

0.051 LL O.OSLU 
0.11 U 0.11 U 

16500 22700 
0.22 U 0.22 U 

7.2 4.6 
1.7 U 1.7 U 

10300 J 2890 J 
.1.2 U 11JL 

6170 816(j 

0.11 U 0.11 U 
4U 3.2 U 

2320 3050 
5.2 U 5.2 U 
1.2 U 1.8 U 

25000 33300 
1 U 1 U 

O.4U 0.4!lJ,.L 
38 28.5 

Table 4-36 



Investigation 
location 
Sample Number 
Sample Code 
Sample Date 
Matrix 

Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Miscellaneous Parameters 
Turbidity 
[pH 
Conductivity 
DO 
Salinity % 

ORNl 
Regional Federal 

Screening MCl 
level 

Tap Water 

37000 NA 
15 6 

0.045 10 
7300 2000 

73 4 
18 5 
NA NA 
110 100 
11 NA 

1500 1300 
26000 NA 

NA NA 
880 NA 
730 NA 
NA NA 
180 50 
180 NA 
NA NA 
180 NA 

NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 12 OF27 

10 10 
MW16-37D MW16-39D 

RIDEM MWl6-37D-NWG-061407 MWl6-39D-NWG-052207 
GAGW NORMAL NORMAL 

Objectives 20070614 20070522 
GW GW 

EASTERN AREA EASTERN AREA 

NA 14 U 
6 1.5 U 

NA 
2000 33.5 

4 0.15 U 
5 0.1 U 

NA 10000 
100 0.39J 
NA 0.15 U 
NA 6.3 U 
NA 3710 
NA 3350 
NA 432 
100 0.77 U 
NA 1880 
50 4.3 U 
NA 0.91 U 
NA 42300 
NA 0.47 U 
NA 19.2 U 

NA 1.2 > 999 
NA 6.36 6.72 
NA 0.125 8.68 
NA 6 2.35 
NA 0 0.5 

10 10 10 
MW16-39D MW16·41D MW16-44D 

MW16-39D-NWG-070107 MW16-41D-NWG-082507 MW16-44D-NWG-082507 
NORMAL NORMAL NORMAL 
20070701 20070825 20070825 

GW GW GW 
EASTERN AREA NCENTRAL EASTERN NORTH CEN FFTA 

21.8 J 
2.1 U 

43 
0.15 U 

0.1 U 
11300 

0.38 U 
0.36 U 

6.3 U 
3290 
3580 

480 
0.65 U 
2190 

7.7 U 
1.3 U 

47700 
0.47 U 
16.4 U 

> 1100 
6.82 
1.n 
0.66 

0.1 

107 
4.4 U 

1 U 
23.4 

0.051 U 
0.11 U 

17000 
0.22 U 
7.4 
1.7 U 

11600 J 
6360 
1200 

5.4 
2410 

5.3 
1.2 U 

25400 
0.4 U 

36.8 

10.92 
6.06 
14.7 
1.63 
0.8 

48.7 
4.4 U 

1 U 
18.6 

0.051 U 
0.17 

22200 
0.22 U 

3.8 
1.7 U 

2070 J 
8000 

833 
3.1 U 

3030 
5.2 U 
1.2 U 

32100 
0.4 U 

25.4 U 

9.13 
6.02 
15.1 
1.88 
0.8 

Table 4-36 



Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Matrix Tap Water 
Area 
Volatile Organic Compounds (uglL) 
1,1,2-Trichloroethane 0.24 5 
1,1-Dichloroethane 2.4 NA 
1,1-Dichloroethene 340 7 
1,2,4-Trichlorobenzene 19 70 
Acetone 22000 NA 
Carbon Disulfide 1000 NA 
Chloroform 0.19 80 
Chloromethane 1.8 NA 
cis-1,2-Dichloroethene 370 70 
Tetrachloroethene 0.11 5 
Total Chlorinated VOCs NA NA 
trans-l,2-Dichloroethene 110 100 
Trichloroethene 1.7 5 
Vinyl Chloride 0.016 2 
Inorganics (ug/L) 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Lead NA 15 
Magnesium NA NA 
Manganese 880 NA 
Mercury 11 2 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 13 OF 27 

10 10 
MW16-4S0 MW16-480 

10 
MW16-480 

RIDEM MW16-4S0-NWG-081207 MW16-48D-NWG-082407 MW16-48D-NWG-082407-D 
GAGW NORMAL ORIG OUP 

Objectives 20070812 20070824 20070824 
GW GW GW 

NORTH CEN FFTA NCENTRAl EASTERN NCENTRAl EASTERN 

5 0.75 U 0.1 U 0.1 U 
NA 0.5 U 0.1 U 0.1 U 
7 0.76 U 0.1 U 0.1 U 

70 0.62 U 0.62 U 0.62 U 
NA 3.9 UR 3.9 UR 3.9 UR 
NA 0.69 U 0.69 U 0.69 U 
NA 0.35 U 0.1 UJ 0.1 UJ 
NA 0.58 U 0.58 U 0.58 U 
70 5.6 0.53 U 0.53 U 
5 0.52 U 0.1 U 0.1 U 

NA 626 OU OU 
100 0.5 U 0.5 U 0.5 U 
5 , , 0.1 U 0.1 U 
2 1 0.51 U I 0.1 U 0.1 U 

NA I 6560 I 254 U 195 U 
6 I 4.2 U I 6.8 U 7.3 U 

NA 1 U 1 U 
2000 49.5 11.5 J 11.5 J 

4 0.74 0.051 U 0.06 J 
5 0.25 0.34 U 0.35 U 

NA 16400 9050 8380 
100 12 1.1 U 0.98 U 
NA 7.7 2.5 U 3.3 U 
NA 31.8 6U 7.1 U 
NA 18800 440 350 
15 4.9 U 3.2 U 4.8 U 
NA 7340 8310 7620 
NA ,: 17.8 16.5 
2 0.047 U 0.11 U 0.11 U 

100 15.5 2.3 U 1.8 U 
NA 4640 1910 2030 
50 10.6 U 5.2 U 5.2 U 
NA 10.8 U 1.6 J 1.8 J 
NA 35800 25100 28100 
2 0.071 U 1 U 1 U 

NA 10.1 0.87 U 1.2 U 
NA 56.1 37.7 U 41.3 U 

10 10 
MW16-490 MW16-S2D 

MW16-49D-NWG-072907 MW16-S2D-NWG-073107 
NORMAL NORMAL 
20070729 20070731 

GW GW 
EASTERN AREA EASTERN AREA 

0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 U 0.1 U 

0.62 U 0.62 U 
3.9 UR 5.7 J 

0.69 U 0.69 U 
0.1 U 0.1 U 

0.58 U 0.58 U 
0.53 U 0.53 U 

0.1 U 0.1 U 
4.5 OU 
0.5 U 0.5 U 

0.1 U 
0.1 U I 0.1 U 

I 10500 J 14 U 

I 1.2 UJ I 7.3 U 
: 

83.7 J 39.8 J 
0.86 J 0.15 UJ 

0.1 UJ 0.15 U 
n3 45700 

24.9 J 0.38 UJ 
6.5 J 8.5 J 

20.3 6.3 U 
16600 J 2nOJ 

9.5 J 0.46 UJ 
3640 J 115000 J 

217 J 417 J 
0.047 U 0.047 U 

14.9 J 11.1 J 
6200 66400 

3.1 U 15 U 
0.91 U 2.4 

58300 1410000 
0.163 U 0.297 

19.1 J 1.4 U 
51.1 J 90.5 J 

Table 4-36 



Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Matrix Tap Water 
Area 
Filtered Inor!lanics lug/l) 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Vanadium 180 NA 
Zinc NA 
Miscellaneous Parameters 
Turbidity NA NA 
IpH NA NA 
Conductivity NA NA 
DO NA NA 
Salinitv% NA NA 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 14 OF 27 

10 10 
MW16-45D MWl6-48D 

10 
MWl6-48D 

RIDEM MWl6-45D-NWG·081207 MWl6-48D·NWG·082407 MW16-48D-NWG-082407-D 
GAGW NORMAL ORIG DUP 

Objectives 20070812 20070824 20070824 
GW GW GW 

NORTH CEN FFTA NCENTRAL EASTERN NCENTRAL EASTERN 

NA I 30.2 I 37 U 37 U 
6 I 3.7 U I 5U 5.4 U 

NA , .; ~ 1 U 1 U 
2000 15 11 J 11 U 

4 0.15 U 0.051 U 0.051 U 
5 0.1 U 0.27 U 0.28 U 

NA 17100 9370 8910 
100 0.38 U 0.53 U 0.4 U 
NA 3.3 1.3 U 1 U 
NA 6.3 U 1.7 U 1.7 U 
NA 7810 89 U 89 U 
NA 5580 8730 8280 
NA 856 8 8.9 
100 2.2 2.2 U 1.9 U 
NA 2820 1960 1870 
50 4.3 U 5.2 U 5.2 U 
NA 0.91 U 2.1 J 1.9 J 
NA 36700 26000 25500 
NA 0.47 U 0.65 U 0.4 U 
NA 21.5 U 25.7 U 27.1 U 

NA 450 8.67 
NA 6.35 5.46 
NA 22.7 0.234 
NA 1.35 1.17 
NA 1.7 0 

10 10 
MW16-49D MW16·52D 

MW16-49D·NWG-072907 MW16-52D·NWG-073107 
NORMAL NORMAL 
20070729 20070731 

GW GW 
EASTERN AREA EASTERN AREA 

I 92.5 I 
I 2.1 U I 

5.7 
0.15 U 
0.1 U 

487 U 
0.6 U 

0.24 U 
6.3 U 

360 
507 

37.6 
1.1 U 

3140 
2.4 U 

0.91 U 
56600 

0.56 U 
11.2 

130 1.41 
7.17 6.46 

0.231 7.73 
1.11 0.56 

0 0.4 

Table 4-36 



ORNL 
Regional Federal 

Screening MCL 
Level 

Tap Water 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 15 OF 27 

10 10 
MW16-54D MW16-57D 

RIDEM MW16-54D-NWG·072707 MW16-57D·NWG·063007 
GAGW NORMAL NORMAL 

Objectives 20070727 20070630 
GW GW 

UPGRADIENT EASTERN AREA 

10 
MW16-5SD 

MW16-5SD-NWG·OS2707 
ORIG 

20070827 
GW 

NCENTRAL EASTERN 

MW1 

10 10 
MW16-5SD MW16-590 

6-5iSD·N .... 'G·()S2707-D I MW16-590-NWG-052007 
DUP 

20070S27 
GW 

ORIG 
20070520 

GW 
NCENTRAL EASTERN EASTERN AREA 

1.2 J 

13.7 

~ 
34800 

17.2 

Table 4-36 



Investigation 
location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCl 
Sample Date Level 
Matrix Tap Water 
Area 
Filtered Inorganics (uglL) 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Vanadium 180 NA 
Zinc NA 
Miscellaneous Parameters 
Turbidity NA NA 
'pH NA NA 
Conductivity NA NA 
DO NA NA 
Salinitv% NA NA 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NeBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 16 OF 27 

10 10 
MW16-540 MW16-570 

RIDEM MW16-54D-NWG-072707 MW16-57D-NWG-063007 
GAGW NORMAL NORMAL 

Objectives 20070727 20070630 
GW GW 

UPGRADIENT EASTERN AREA 

NA I 26.8 I 17.7 J 

~ 6 1.2 U I 6.6 U 
NA 

2000 40.4 10.6 
4 0.15 U 0.15 U 
5 0.1 U 0.1 U 

NA 9870 4300 
100 0.38 U 0.38 U 
NA 2.1 U 0.18 U 
NA 6.3 U 6.3 U 
NA n30 849 
NA 2640 1150 
NA 593 204 
100 0.86 U 0.94 U 
NA 2120 1280 
50 3.3 U 5.8 U 
NA 0.91 U 3U 
NA 11500 60100 
NA 0.47 U 0.47 U 
NA 10.8 19.4 U 

NA 247 
NA 6.58 7.02 
NA 0.153 6.02 
NA 0.36 0.87 
NA 0 0.3 

10 10 10 
MWl6-580 MW16-580 MW16-59D 

MWl6-58D-NWG-082707 MW16-58D-NWG-082707-D MW16-59D-NWG-OS2007 
ORIG DUP ORIG 

20070827 20070827 20070520 
GW GW GW 

NCENTRAL EASTERN NCENTRAL EASTERN EASTERN AREA 

37 U 50.1 I 15.9 J I 
4.4 U 1.2 U I 

1 U 1 U 
13.9 14.2 14.2 

0.051 U 0.088 0.15 U 
0.11 U 0.11 U 0.1 U 

14500 15000 11800 
7.2 0.22 U 0.38 U 
3.3 3.4 3 
1.7 U 1.7 U 6.3 U 

1730 J 3240 J 1900 
5460 5600 3860 

243 266 504 
5.3 5.3 2.6 U 

1840 1920 13500 
5.2 U 5.2 U 4.7 U 
1.2 U 1.2 U 0.91 U 

1nOO 18600 19600 
0.4 U 0.4 U 0.47 U 

30.3 28.9 24.9 

17.2 800 
5.n 7.33 
2.27 0.257 
0.42 3.94 

0.1 0 

Table 4-36 



Investigation 
location 
Sample Number 
Sample Code 
Sample Date 
Matrix 

1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2,4-Trichlorobenzene 
Acetone 
Carbon Disulfide 
Chloroform 
Chloromethane 
cis-l,2-Dichloroethene 
Tetrachloroethene 
Total Chlorinated VOCs 

Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

ORNl 
Regional 

Screening 
level 

Tap Water 

0.24 
2.4 
340 
19 

22000 
1000 
0.19 
1.8 
370 
0.11 
NA 
110 
1.7 

0.016 

37000 
15 

0.045 
7300 

73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 
NA 
180 
180 
NA 
2.4 
180 

11000 

Federal 
MCl 

5 
NA 
7 
70 
NA 
NA 
80 
NA 
70 
5 

NA 
100 
5 
2 

NA 
6 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 
NA 
50 
NA 
NA 
2 

NA 
NA 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NeBC DAVISVillE 

RIDEM 
GAGW 

Objectives 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 170F27 

10 10 
MW16-59D MWl6-59D 

MWl6-59D-NWG-052007-D MW16-59D-NWG-071307 
DUP NORMAL 

20070519 
GW 

EASTERN AREA 

20070713 
GW 

EASTERN AREA 

10 
MWl6-60D 

MW16-60D-NWG-p71107 
NORMAL 
20070711 

GW 
EASTERN AREA 

5 10 UJ 1~ 12 
NA 
7 

70 
NA 
NA 
NA 
NA 
70 
5 

NA 
100 
5 
2 

NA 
6 

NA 
2000 

4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
NA 
50 
NA 
NA 
2 

NA 
NA 

10 UJ 
10 UJ 

9.9 U 
62 UR 
11 U 

9.3 U 
8.5 U 
10 UJ 

2100 
8U 

II 

10 UJ 

12200 
1.2 U 

54.7 
0.94 
0.48 

15400 
29.7 
14.9 

~ 
36700 

17.8 

9240 
802 

0.13 U 
28.7 

16500 
0.98 U 

10 U 
20800 
0.238 

22 
111 

0.5 U 0.5 U 
3 0.76 U 

0.62 U 0.62 U 
3.9 U 3.9 U 

0.69 U 0.69 U 
0.35 U 0.35 U 
0.58 U 0.58 U 

19 1.8 
0.52 U 0.52 U 
2423 2003 

0.5 U 0.5 U 
-II III 

0.51 U 0.51 U 

3770 29.1 U 
1.2 UJ 1.2 UJ 

I 

27.6 14.4 
0.37 0.15 U 

0.1 UJ 0.1 UJ 
13700 11900 

7.1 0.73 J 
7.8 7.5 

11.5 6.3 U 
12600 2400 

0.46 UJ 0.46 UJ 
6030 4450 

755 435 
0.047 UJ 0.047 UJ 

8.9 10.6 
3440 2000 
0.98 UJ 0.98 UJ 
0.91 U 0.91 U 

16600 21500 
0.073 U 0.045 U 

6 0.47 U 
49.4 22.9 

10 
MW16-650 

MWl6-65D-NWG-072607 
NORMAL 
20070726 

GW 
UPGRADIENT 

0.1 U 
0.1 U 
0.1 U 

0.62 U 
3.9 UR 

0.69 U 
0.1 U 

0.58 U 
0.53 U 
0.1 U 

OU 
0.5 U 
0.1 U 
0.1 U 

14 U 
3.2 U 

33.7 J 
0.15 UJ 

0.1 UJ 
27400 

0.38 UJ 
6.9 J 
6.3 U 

24300 J 
0.46 UJ 
8470 J 
1600 J 

0.047 U 
3.5 U 

3080 
12 U 

0.91 U 
31100 
0.214 U 

0.47 UJ 
7.3 J 

10 
MW16-670 

MW16-67D-NWG-052007 
NORMAL 
20070520 

GW 
BUILDING 41 

2.5 UJ 

2.5 UJ 
2.5 U 
16 UR 

2.8 U 
9.1 J 
2.3 U 
2.1 U 
2.1 UJ 

855 
2U 

: I 

2.5 UJ 

2060 
1.2 U 

28.2 
0.15 U 

0.1 U 
12900 

5 
4.5 

12.1 J 
10800 

4 
4770 

659 
0.12 U 

7.1 
2500 

5.5 U 
0.91 U 

23900 
0.097 

3.8 
37.5 

Table 4-36 



Investigation 
location ORNl 
Sample Number Regional Federal 
Sample Code Screening MCl 
Sample Date level 
Matrix Tap Water 
Area 
Filtered Inorganics (ug/L) 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Ma!lnesium NA NA 
Man!lanese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Vanadium 180 NA 
Zinc NA 
Miscellaneous Parameters 
Turbidity NA NA 
IpH NA NA 
Conductivity NA NA 
DO NA NA 
Salinity % NA NA 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 18 OF 27 

10 10 
MW16-59D MW1S-59D 

RIDEM MW16-59D-NWG-052007-D MW1S-59D-NWG-071307 
GAGW DUP NORMAL 

Objectives 20070519 20070713 
GW GW 

EASTERN AREA EASTERN AREA 

NA 14 U 66 U 
6 3.5 U 1.2 UJ I 

NA 
2000 13.2 11.7 

4 0.15 U 0.15 U 
5 0.1 U 0.1 UJ 

NA 11600 13700 
100 0.38 U 0.38 U 
NA 2.9 4.8 
NA 6.3 U 6.3 U 
NA 1770 4080 
NA 3830 4580 
NA 487 683 
100 2.9 U 2.9 
NA 13500 2710 
50 5.9 U 4.2 U 
NA 0.91 U 0.91 U 
NA 19600 17000 
NA 0.59 J 0.47 U 
NA 24.7 29.5 

NA 
NA 6.31 
NA 0.225 
NA 0.5 
NA 0 

10 10 10 
MW1S-S0D MW1S-65D MW1S-67D 

MW1S-S0D-NWG-071107 MW1S-S5D-NWG-072S07 MW1S-67D-NWG-OS2007 
NORMAL NORMAL NORMAL 
20070711 20070726 20070520 

GW GW GW 
EASTERN AREA UPGRADIENT BUILDING 41 

I 14 U I 
I 1.2 U I 

17.3 
0.15 U 

0.1 U 
13000 

0.38 U 
2.6 
6.3 U 

5720 
4200 

S24 
3.6 U 

2070 
5.8 U 

0.91 U 
24400 

0.47 U 
24.8 

2.68 4.22 85 
6.09 6.53 6.79 

0.225 0.491 0.011 
6.1 0.96 6.41 

0 0 0 

Table 4-36 



Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Matrix 
Area 
Volatile Or anic Com 
1.1.2-Trichloroethane 
1.1-Dichloroethane 
1.1-Dichloroethene 
1.2.4-Trichlorobenzene 
Acetone 
Carbon Disulfide 
Chloroform 
Chloromethane 
cis-1.2-Dichloroethene 
Tetrachloroethene 
Total Chlorinated VOCs 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

ORNl 
Regional Federal 

Screening MCl 
level 

Tap Water 

0.24 5 
2.4 NA 
340 7 
19 70 

22000 NA 
1000 NA 
0.19 80 
1.8 NA 
370 70 
0.11 5 
NA NA 
110 100 
1.7 5 

0.016 2 

37000 NA 
15 6 

0.045 10 
7300 2000 

73 4 
18 5 
NA NA 
110 100 
11 NA 

1500 1300 
26000 NA 

NA 15 
NA NA 
880 NA 
11 2 

730 NA 
NA NA 
180 50 
180 NA 
NA NA 
2.4 2 
180 NA 

11000 NA 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

RIDEM 
GAGW 

Objectives 

5 
NA 
7 

70 
NA 
NA 
NA 
NA 
70 
5 

NA 
100 
5 
2 

NA 
6 

NA 
2000 

4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
NA 
50 
NA 
NA 
2 

NA 
NA 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 19 OF 27 

10 
MW16-67D 

MW16-67D-NWG-071507 
NORMAL 
20070715 

GW 
BUILDING 41 

0.75 U 
0.5 U 

0.76 U 
0.62 U 
3.9 UR 

0.69 U 
0.35 U 
0.58 U 

2.1 
0.52 U 
1202 

0.5 U 

" 
0.51 U 

114 U 
1.2 UJ 

18.3 
0.15 U 

0.1 UJ 
11700 

0.38 U 
3.4 
6.3 U 

7220 
0.46 UJ 

4010 
607 

0.047 UJ 
3.5 

1900 
0.98 UJ 
0.91 U 

18900 
0.027 U 

0.47 U 
23.6 

10 
MW16-68D 

MW16-68D-NWG-051907 
NORMAL 
20070519 

GW 
BUILDING 41 

2 UJ 
2 UJ 
2 UJ 

2.5 U 
16 UR 

2.8 U 
7.5 J 
2.3 U 
2.1 U 

2 UJ 
670 

2U 
• I 

2 UJ 

14 U 
3.4 U 

28.3 
0.15 U 

0.1 U 
9080 
0.38 U 

1.3 U 
6.3 U 

6330 
0.46 U 

2730 
456 

0.12 U 
1.4 U 

1650 
3.6 U 

0.91 U 
10300 
0.033 

0.47 U 
28 

10 10 10 
MW16-70D RMW-02D RMW-02D 

MW16-70D-NWG-071407 RMW-02D-NWG-121807 RMW-02D-NWG-121807-D 
NORMAL ORIG DUP 
20070714 20071218 20071218 

GW GW GW 
BUILDING 41 UPGRADIENT UPGRADIENT 

6U 0.1 U 0.1 U 
4U 0.1 U 0.1 U 

6.1 U 0.1 U 0.1 U 
5U 1 U 1 U 

31 UR 1.9 UR 1.9 UR 
5.5 U 1 U 1 UJ 
2.8 U 0.1 U 0.1 U 
4.6 U 0.66 U 0.66 U 
4.2 U 0.14 U 0.14 U 
4.2 U 0.1 U 0.1 U 

680 OU OU 
4U 0.13 U 0.13 U 

.: . 0.1 U 0.1 U 
4.1 U 0.1 U 0.1 U 

81.6 U 6460 J 10600 J 
1.2 UJ 4.4 U 4.4 U 

I' • 0.103 U 0.103 U 
13.7 38.9 48.2 
0.15 U 0.051 U 0.051 U 

0.1 UJ 0.28 U 0.47 U 
10400 10100 10500 

0.48 J 8.5 14.2 
3.4 9.1 J 
6.3 U 16.1 23.3 

6090 15200 J 25200 J 
0.46 UJ 6.7 U 9.1 U 
3470 6810 8450 

521 804 877 
0.047 UJ 0.16 U 0.16 U 

2.8 16.7 24.4 
2740 3040 3580 

1.3 U 5.2 U 5.2 U 
0.91 U 1.6 U 3.1 U 

12900 10800 10800 
0.037 U 0.075 U 0.075 U 

0.47 U 10.2 16.8 
19.5 59.3 84.9 

Table 4·36 



Investigation 
Location ORNl 
Sample Number Regional Federal 
Sample Code Screening MCl 
Sample Date level 
Matrix Tap Water 
Area 
Filtered Inorganics (ugIL) 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Be.ryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Vanadium 180 NA 
Zinc NA 
Miscellaneous Parameters 
Turbidity NA NA 
pH NA NA 
Conductivity NA NA 
DO NA NA 
Salinitv% NA NA 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
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10 10 
MW16-67D MW16-68D 

RIDEM MW16-67D-NWG-071507 MW16-68D-NWG-051907 
GAGW NORMAL NORMAL 

Objectives 20070715 20070519 
GW GW 

BUILDING 41 BUILDING 41 

NA I 14 U I 
6 I 4.3 U I 

NA . 
2000 27 

4 0.15 U 
5 0.1 U 

NA 9620 
100 0.38 U 
NA 1.3 U 
NA 6.3 U 
NA 5480 
NA 2920 
NA 471 
100 1.7 U 
NA 1760 
50 5.6 U 
NA 0.91 U 
NA 11000 
NA 0.47 U 
NA 23.9 

NA 4.95 13 
NA 6.33 6.46 
NA 0.227 0.17 
NA 0.68 11.18 
NA 0 0 

10 10 10 
MW16-70D RMW-02D RMW-02D 

MW16-70D-NWG-071407 RMW-02D-NWG-121807 RMW-020-NWG-121B07-D 
NORMAL ORIG DUP 
20070714 20071218 20071218 

GW GW GW 
BUILDING 41 UPGRADIENT UPGRADIENT 

344 335 
4.4 U 4.4 U 

0.103 U 0.103 U 
11 U 11 U 

0.051 U 0.051 U 
0.11 U 0.12 U 

8470 8450 
0.83 U 0.83 U 

4J 3.7 J 
2.4 U 3.9 U 

1750 1730 
4770 4830 

715 708 
7.1 7.3 

1750 1690 
7.4 U 5.8 U 
2.9 U 6.5 U 

10400 10400 
0.67 U 0.76 U 
23.9 20.5 

4.83 222 
6.41 6.99 

0.179 0.133 
0.47 3.5 

0 0 

Table 4-36 



Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Matrix Tap Water 
Area 
Volatile Organic Compounds (ualL) 
1,1.2-Trichloroethane 0.24 5 
1.1-Dichloroethane 2.4 NA 
1.1-Dichloroethene 340 7 
1.2,4-Trichlorobenzene 19 70 
Acetone 22000 NA 
Carbon Disulfide 1000 NA 
Chloroform 0.19 80 
Chloromethane 1.8 NA 
cis-1.2-Dichloroethene 370 70 
T etrachloroethene 0.11 5 
Total Chlorinated VOCs NA NA 
trans-1.2-Dichloroethene 110 100 
Trichloroethene 1.7 5 
Vinyl Chloride 0.016 2 
Inorganics (ugIL) 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Lead NA 15 
Magnesium NA NA 
Manganese 880 NA 
Mercury 11 2 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 21 OF 27 

10 10 
SB16-A2-321MW16-90ID SB16-A2-321MW16-901D 

RIDEM MW16-90o-020608 MW16-90D-020608F 
GAGW NORMAL NORMAL 

Objectives 20080206 20080206 
GW GW 

EASTERN AREA EASTERN AREA 

5 0.1 U 
NA 0.1 U 
7 0.1 U 

70 0.49 U 
NA 4.6 UR 
NA 0.25 U 
NA 0.1 U 
NA 0.44 U 
70 2.4 
5 0.1 U 

NA 18.4 
100 0.44 U 
5 
2 0.1 U I I 

NA 235 U I 
6 4.4 U 

NA 
2000 15.5 J 

4 0.068 U 
5 0.11 U 

NA 10300 
100 1.1 U 
NA 2.1 U 
NA 5.7 U 
NA 2580 
15 1.2 U 
NA 14300 
NA 216 
2 0.22 U 

100 2.8 
NA 14100 
50 5.2 U 
NA 1.2 U 
NA 133000 
2 0.078 U 

NA 1.2 U 
NA 16.9 U 

10 10 10 
SB16-A3-40/MW16-85D SB16-A3-40/MW16-85D SB16-A3-40/MW16-85D 
MW16-85D-NWG-l02407 MW16-85D-NWG-l02407-D W16-85D-NWG-1 02407-F 

ORIG DUP DUP 
20071024 20071024 20071024 

GW GW GW 
BUILDING 41 BUILDING 41 BUILDING 41 

0.82 U 0.82 U 
0.082 U 0.082 U 

1 U 1 U 
1 U 1 U 

1.9 UR 1.9 UJ 
1 U 1 U 

0.087 U 0.087 U 
0.66 U 0.66 U 

6.7 6.3 
0.59 U 0.59 U 

4808 4807 
1.1 1.1 

,;,. ~ : I I 

0.54 U I 0.54 U I 

13100 J 27500 J 
4.4 U 4.4 U 

1 U 1 U 
89.9 116 

0.051 U 0.051 U 
0.11 U 0.11 U 

13500 16300 
16.5 36.8 
13.3 U 
21.5 41.3 I 

22100 J ' ... ' 
14.5 U I 21.7 U I 

8390 J I 14300 J I 
635 J " 

0.11 UJ 0.11 UJ 
25.4 48.8 

8340 10100 
5.2 U 5.2 U 

5U 12 
20700 21200 

1 U 1 U 
20.1 42.7 

75 137 

Table 4-36 



Investigation 
location ORNl 
Sample Number Regional Federal 
Sample Code Screening MCl 
Sample Date level 
Matrix Tap Water 
Area 
Filtered Inorganics (ugfL) 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Vanadium 180 NA 
Zinc NA 
Miscellaneous Parameters 
Turbidity NA NA 
IpH NA NA 
Conductivity NA NA 
DO NA NA 
Salinity % NA NA 

TABLE 4·36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 22 OF 27 

10 10 
SB16-A2-321MW16-90ID SB16-A2-321MW16-90ID 

RIDEM MW16-90D-020608 MWl6-90D-020608F 
GAGW NORMAL NORMAL 

Objectives 20080206 20080206 
GW GW 

EASTERN AREA EASTERN AREA 

NA I 37 U I 
6 I 4.4 U I 

NA 
2000 11.6 J 

4 0.051 U 
5 0.11 U 

NA 10100 
100 0.24 U 
NA 1.4 U 
NA 1.7 U 
NA 2040 
NA 14100 
NA 208 
100 1.9 U 
NA 13800 
50 5.2 U 
NA 1.2 U 
NA 130000 
NA 0.4 U 
NA 13 U 

NA 
NA 6.55 
NA 0.705 
NA 0.8 
NA 0.35 

10 10 10 
SB16-A3-40/MW16-85D SBl6-A3-40/MW16-85D SB16-A3-40fMW16-850 

MWl6-85D-NWG-l02407 MWl6-85D-NWG-l02407-D W16-85D-NWG-l 02407-F 
ORIG DUP DUP 

20071024 20071024 20071024 
GW GW GW 

BUILDING 41 BUILDING 41 BUILDING 41 

37 U 37 U 
4.4 U 4.4 U 

1 U 1 U 
19.3 U 18.7 U 

0.051 U 0.051 U 
0.11 U 0.11 U 

10200 10300 
0.22 U 0.22 U 
4.4 U 4.5 U 
1.7 U 1.7 U 

2230 2210 
4100 4250 

401 403 
4.7 U 5U 

5520 5720 
5.2 U 5.2 U 
1.2 U 1.2 U 

19800 20500 
0.4 U 0.4 U 
19 U 18 U 

6.37 
0.217 

0.28 
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ORNl 
Regional 

Screening 
level 

Tap Water 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER Ncac DAVISVillE 

NORTH KINGSTOWN, RHODE ISLAND 
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10 10 
SB16-A3-431MW16-B6D SB16-UG·03/MW16-B2D SB16-UG·06/MW16-B4D SB16-UG-OB/MW16-83D 

10 
MW16-72D 

Federal RIDEM MW16-86D-NWG-121707 MW16-82D-NWG-102407 MW16-84D·NWG-121607 MW16-83D-NWG-121807 TW16-101 D-NWG-0701 07 
MCl GA GW NORMAL NORMAL NORMAL NORMAL NORMAL 

Objectives 20071217 20071024 20071216 20071218 20070701 
GW GW GW GW GW 

EASTERN AREA 

0.34 J 

29 
0.14 J 

Table 4·36 



Investigation 
Location ORNl 
Sample Number Regional Federal 
Sample Code Screening MCl 
Sample Date Level 
Matrix Tap Water 
Area 
Filtered Inorganics {1IQIJ..l 
Aluminum 37000 NA 
Antimony 15 6 
Arsenic 0.045 10 
Barium 7300 2000 
Beryllium 73 4 
Cadmium 18 5 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Mai}I1esium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Vanadium 180 NA 
Zinc NA 
Miscellaneous Parameters 
Turbidity NA NA 
IpH NA NA 
Conductivity NA NA 
DO NA NA 
Salinity % NA NA 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVilLE 

NORTH KINGSTOWN, RHODE ISLAND 
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10 10 
SB16-A3-431MW16-86D SB16-UG-03/MW16-82D 

RIDEM MW16-86D-NWG-121707 MW16-82D-NWG-102407 
GAGW NORMAL NORMAL 

Objectives 20071217 20071024 
GW GW 

EASTERN AREA UPGRADIENT 

NA I 37 U I 37 U 
6 I 4.4 U I 4.4 U I 

NA 
2000 20.3 J 20.2 U 

4 0.051 U 0.051 U 
5 0.11 U 0.11 U 

NA 9390 16100 
100 0.22 U 0.22 U 
NA 1.1 U 0.96 U 
NA 1.7 U 1.7 U 
NA 4540 1020 
NA 2710 3320 
NA 546 529 
100 1.8 U 1.7 U 
NA 7970 7230 
50 8.6 U 9.5 J 
NA 1.2 U 1.2 U 
NA 20300 17500 
NA 0.4 U 0.9 U 
NA 14.9 U 15.6 U 

NA 96 1100 
NA 9.48 7.74 
NA 0.196 0.209 
NA 0 0.27 
NA 0 

10 10 10 
SB16-UG-06/MW16-84D SB16-UG-08IMW16-83D MW16-72D 
MW16-84D-NWG-121607 MW16-83D-NWG-121807 TW16-101D-NWG-070107 

NORMAL NORMAL NORMAL 
20071216 20071218 20070701 

GW GW GW 
UPGRADIENT UPGRADIENT EASTERN AREA 

37 U 37 U I 
4.4 U 4.4 U I , :. 

29.4 14.9 J 
0.051 U 0.051 U 

0.11 U 0.11 U 
9870 8340 
0.22 U 0.25 U 

5J 1.5 U 
3.4 J 2.7 U 

13700 6310 
4060 2650 

560 674 
3.2 1.1 U 

3720 3440 
5.8 U 5.2 U 
1.2 U 4.8 U 

33600 17700 
0.4 U 0.4 U 

15.9 U 15 

48 4.55 
8.93 7.1 6.7 

0.277 0.167 3.62 
0.05 0.05 0.92 

0 0 0.2 

Table 4-36 



Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Matrix 
Area 
Volatile Organic Compounds (ua/L) 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2,4-Trichlorobenzene 
Acetone 
Carbon Disulfide 
Chloroform 
Chloromethane 
cis-l,2-Dichloroethene 
Tetrachloroethene 
Total Chlorinated VOCs 
trans-l,2-Dichloroethene 
Trichloroethene 
Vinyl Chloride 
Inorganics (ugIL) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
MaQnesium 
ManQanese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
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10 
ORNL MW16-73D 

Regional Federal RIDEM TW16-1 03D-NWG-D71 007 
Screening MCL GAGW NORMAL 

Level Objectives 20070710 
Tap Water GW 

UPGRADIENT 

0.24 5 5 0.1 U 
2.4 NA NA 0.1 U 
340 7 7 0.1 U 
19 70 70 1.2 

22000 NA NA 5U 
1000 NA NA 1 U 
0.19 80 NA 0.1 U 
1.8 NA NA 1 U 
370 70 70 1 U 
0.11 5 5 0.1 U 
NA NA NA au 
110 100 100 1 U 
1.7 5 5 0.1 U 

0.016 2 2 0.1 U 

37000 NA NA 
15 6 6 

0.045 10 NA 
7300 2000 2000 

73 4 4 
18 5 5 
NA NA NA 
110 100 100 
11 NA NA 

1500 1300 NA 
26000 NA NA 

NA 15 15 
NA NA NA 
880 NA NA 
11 2 2 

730 NA 100 
NA NA NA 
180 50 50 
180 NA NA 
NA NA NA 
2.4 2 2 
180 NA NA 

11000 NA NA 

10 
MW16-740 

TW16-104D-NWG-071207 
NORMAL 
20070712 

GW 
UPGRAOIENT 

0.1 U 
0.1 U 
0.1 U 

0.62 U 
3.9 UR 

0.69 U 
0.1 U 

0.58 U 
0.53 U 

0.1 U 
2.5 
0.5 U 

I 0.1 U I 
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Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Matrix 
Area 
Filtered Inorganics (ug/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Miscellaneous Parameters 
Turbidity 
IpH 
Conductivity 
DO 
Salinitv% 

TABLE 4-36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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10 
ORNL MW16-73D 

Regional Federal RIDEM TW16-103D-NWG-071 007 
Screening MCL GAGW NORMAL 

Level Objectives 20070710 
Tap Water GW 

UPGRADIENT 

37000 NA NA 
15 6 6 

0.045 10 NA 
7300 2000 2000 

73 4 4 
18 5 5 
NA NA NA 
110 100 100 
11 NA NA 

1500 1300 NA 
26000 NA NA 

NA NA NA 
880 NA NA 
730 NA 100 
NA NA NA 
180 50 50 
180 NA NA 
NA NA NA 
180 NA NA 

NA NA 

NA NA NA 9.82 
NA NA NA 7.86 
NA NA NA 0.193 
NA NA NA 0.67 
NA NA NA 0 

10 
MW16-74D 

TWl6-104D-NWG-071207 
NORMAL 
20070712 

GW 
UPGRADIENT 

9.8 
6.7 

0.218 
0.65 

0 
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Qualjfiers: 
J - Estimated value. 
U - Non-detected result. 
UJ - Non-detected result is estimated. 

Sample Code Description: 
NORMAL - One sample was collected at this location. 
ORIG - First of two samples collected at this location. 
DUP - Second of two samples collected at this location. 

Acronyms: 
GA = Drinking water suitability 
GW = Groundwater 
MCl = Maximum Contaminant level 
NA = Not applicable/not available 
ORNl = Oak Ridge National laboratory 
RI = Remedial Investigation 

TABLE 4·36 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP OVERBURDEN GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 27 OF 27 

RIDEM = Rhode Island Department of Environmental Management 
VOC = Volatile organic compound 

Footnotes: 
Bolding indicates that the chemical was detected in the sample. 
1 - The calculation of the BTEX and the total chlorinated VOCs are defined in the Section 4 text. "0 U" indicates that this chemical group was not detected in the sample analyzed. 
SIM Volatile Organics (ug/L) 
1,1-DICHlOROETHANE 
TETRACHlOROETHENE 
2 - A concentration that is shaded exceeds one or more criterion presented in the table. 
3 - A blank cell in the table indicates that the sample was not analyzed for the target analyte. 
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Investigation 
location 
Sample Number 
Sample Code 
Sam Ie Date 

2-Hexanone 
Acetone 
Bromodichloromethane 
BTEX') 
Carbon DisuHide 
Chlorodibromomethane 
cis-l.2-Dichloroethene 
Ethane 
Ethene 
Methane 
T etrachloroethene 
Toluene 
Total 1,2-Dichloroethene 
Total Chlorinated VOCs(' 
trans-l.2-Dichloroethene 
Trichloroethene 
low-Level Volatile Or snies 
1 .1.2-Trichloroethane 
1.1-Dichloroethene 
1.2-Dichloroethane 
Benzene 
Chloroform 
Vin I Chloride 
Total Metals u 
Aluminum 
Arsenic 
Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Co 

ORNl 
Regional 

Screening 
level 

Ta Water 

2.4 
340 
7100 
NA 

22000 
1.1 

NA 
1000 
0.8 
370 
NA 
NA 
NA 

0.11 
2300 
330 
NA 
110 
1.7 

0.24 
340 
0.15 
0.41 
0.19 
0.Q16 

37000 
0.045 
7300 
73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 

Federal 
MCl 

NA 
7 

NA 
NA 
NA 
80 
NA 
NA 
80 
70 
NA 
NA 
NA 
5 

1000 
NA 

NA 
100 
5 

5 
7 
5 
5 

80 
2 

NA 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 

TABLE 4-37 

SUMMARY OF CHEMICALS DETECTED 
2004 SHAllOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

RIDEM 
GAGW 

Objectives 

NA 
7 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
70 
NA 
NA 
NA 
5 

1000 
70 

NA 
100 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 1 OF 16 

08 
MW16-01R 

MW16-01R-NWG-l01204 
NORMAL 

10/1212004 

1 U 

5U 
5U 

23 U 
1 U 

0.211 
1 U 
1 U 
1 U 

6.2 U 
5.8 U 
3.3 U 

1 U 
0.211 J 

1 U 

4.92 
1 U 

08 08 
MWl6-02R MW16-02R 

MW16-02R-NWG-093004 MW16-02R-NWG-093004-AVG 
ORIG AVG 

9/30/2004 9130/2004 

25 U 37.5 U 

130 U 190 U 
130 U 190 U 
130 UA 190 UA 
25 U 37.5 U 

0.03 0.0321 
25 U 37.5 U 
25 U 37.5 U 
19 J 19.5 J 

4.5 J 4.75 J 
1.9 J 2.05 J 
8.4 8.4 
25 U 37.5 U 
25 U 37.5 U 
19 J 19.5 J 

1221 1171 
25 U 37.5 U 

08 
MW16-02R 

MW16-02R-NWG-093004-D 
DUP 

9130/2004 

50 U 

250 U 
250 U 
250 UA 

50 U 
0.0341 

50 U 
50 U 
20 J 
5J 

2.2 J 
8.4 
50 U 
50 U 
20 J 

1122 
50 U 

5 4.92 1200 1150 1100 

5 
7 
5 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

10.5 
0.42 U 
37.4 
0.11 UJ 
0.06 U 

15200 
1.7 U 
3.6 
0.4 U 

15800 
0.05 U 
5160 

0.021 U 
2.1 

0.1 U 0.0117 J 0.0117 J 
1.59 1.46 1.33 
0.1 U 0.1 U 0.1 U 

0.03 J 0.03205 J 0.0341 J 
0.1 U 0.1 U 0.1 U 

0.393 0.3705 0.348 

468 J 306 J 144 J 
I' I' 

9.5 8.6 7.7 
0.11 UJ 0.11 UJ 0.11 U 
0.06 U 0.06 U 0.06 U 
8050 7970 J 7890 J 

1.8 U 1.205 U 0.61 U 
2.1 1.85 1.6 
1.8 1.45 1.1 

7180 6315 5450 
0.63 0.58 0.53 
2440 2545 J 2650 J 
606 587.5 569 

0.021 U 0.021 U 0.021 U 
1.9 1.55 1.2 
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Investigation ORNL 
Location Regional Federal 
Sample Number Screening MCL 
Sample Code Level 
Sample Date Tap Water 
Total Metals (uglL) (Continuedl 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 
Dissolved Metals (uQ/L) 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
Calcium NA NA 
Chromium 110 100 
Cobatt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Lead NA 15 
Magnesium NA NA 
Manganese 880 NA 
Mercury 11 2 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Vanadium 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters (mQ/L) 
Alkalinity NA NA 
Ammonia NA NA 
Chloride NA NA 
Cyanide 730 200 
Dissolved Inorganic Carbon NA NA 
Dissolved Organic Carbon NA NA 
Hydrogen Sulfide 110 NA 
Nitrate 58000 10 
Nitrite 3700 1 
Salinity (ppthl NA NA 
Sulfate NA NA 
pH NA NA 
Conductivity NA NA 
DO NA NA 
Turbidity NA NA 

TABLE 4-37 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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08 08 
RIDEM MW16-01R MW16-02R 
GAGW MW16-01R-NWG-101204 MW16-02R-NWG-093004 

Objectives NORMAL ORIG 
1011212004 9/30/2004 

NA 2970 2040 
50 0.29 U 0.29 U 
NA 0.05 U 0.05 U 
NA 19700 J 10200 
2 0.07 U 0.12 J 

NA 0.4 UJ 0.93 
NA 12.8 J 22.4 J 

NA I 0.72 U I 0.87 J 
NA I I" 

2000 37 7 
NA 15800 7960 
100 0.6 U 0.96 
NA 3.5 1.4 
NA 0.21 U 0.16 U 
NA 14700 3830 
15 0.14 J 0.08 U 
NA 5010 2350 
NA 866 J 570 J 
2 0.021 U 0.021 U 

100 2.1 J 0.56 
NA 2860 1890 
50 0.3 U 0.3 U 
NA 0.02 U 0.02 U 
NA 17100 9800 
NA 0.12 J 0.23 
NA 3.4 J 2.2 J 

NA 23.7 25.5 
NA 0.1 0.1 
NA 76.3 14.2 
200 10 UJ 10 U 
NA 3 1 U 
NA 1 3 
NA 0.05 U 0.05 U 
NA 0.1 U 0.1 U 
NA 0.1 U 0.1 U 
NA 0.175 0.068 
NA 19.1 13.7 
NA 6.91 6.92 
NA 0.285 0.152 
NA 0.43 1.26 
NA 5.48 17 

08 08 
MW16-02R MW16-02R 

MW16-02R-NWG-093004-AVG MW16-02R-NWG-093004-D 
AVG DUP 

9/30/2004 9/30/2004 

2000 1960 
0.29 U 0.29 U 
0.05 U 0.05 U 

10850 J 11500 J 
0.0775 J 0.07 U 
0.565 0.4 U 

17.7 J 13 J 

i 0.615 J 0.72 U 
I' I : 

7 7 
7800 7640 
0.73 0.5 

1.3 1.2 
0.16 U 0.16 U 

3865 3900 
0.08 U 0.08 U 

2320 2290 
549.5 J 529 
0.021 U 0.021 U 

0.54 0.52 
1870 1850 

0.3 U 0.3 U 
0.02 U 0.02 U 

9720 9640 
0.155 J 0.08 J 

2.05 J 1.9 J 

26.75 28 
0.075 0.1 U 

14.6 15 
10 U 10 U 

1 U 1 U 
3 3 

0.05 U 0.05 U 
0.1 U 0.1 U 
0.1 U 0.1 U 

0.071 0.074 
13.45 13.2 

11.43 
0.305 
0.31 
1.15 
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2-Hexanone 
Acetone 
Bromodichloromethane 
BTEX') 

Carbon Disu~ide 
Chlorodibromomethane 
cis-l,2-Dichloroethene 
Ethane 
Ethene 
Methane 
Tetrachloroethene 
Toluene 
Total l,2-Dichloroethene 
Total Chlorinated VOCs(') 
trans-l,2-Dichloroethene 
Trichloroethene 
Low-Level Volatile Or anics u 
l,l,2-Trichioroethane 
1,1-Dichloroethene 
1 ,2-Dichloroethane 
Benzene 
Chloroform 
Vin I Chloride 

Aluminum 
Arsenic 

ORNL 
Regional 

Screening 
Level 

2.4 
340 
7100 
NA 

22000 
1.1 

NA 
1000 
0.8 
370 
NA 
NA 
NA 

0.11 
2300 
330 

NA 
110 
1.7 

0.24 
340 
0.15 
0.41 
0.19 
0.016 

37000 
0.045 
7300 

73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 

Federal 
MCL 

NA 
7 

NA 
NA 
NA 
80 

NA 
NA 
80 
70 
NA 
NA 
NA 
5 

1000 
NA 

NA 
100 
5 

5 
7 
5 
5 

80 
2 

NA 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 

RIDEM 
GAGW 

Objectives 

NA 
7 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
70 
NA 
NA 
NA 
5 

1000 
70 

NA 
100 
5 

5 
7 
5 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
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SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
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08 08 
MW16·03R MWl6-05R 

MW16·03R-NWG·l01204 MW16-05R·NWG·092904 
NORMAL NORMAL 

10/1212004 9/29/2004 

1 U 1 U 

5U 5U 
5U 5U 

18 U 5U 
1 U 1 U 

OU 0.0271 
1 U 0.15 J 
1 U 1 U 

3.32 U 8.08 
6.2 U 6.2 U 
5.8 U 5.8 U 
3.3 U 5.3 U 

1 U 1 U 
1 U 1 U 
1 U 8.46 

31.1 869 
1 U 0.376 J 

31 860 

0.1 U 0.1 U 
0.0433 J 0.549 

0.1 U 0.1 U 
0.1 U 0.0271 J 
0.1 U 0.1 U 

0.0373 J 0.141 

1140 416 J , . 
13.3 7.1 
0.14 J 0.12 J 
0.06 U 0.06 U 

15200 3120 
4.1 J 1.6 U 
1.1 0.51 
2.8 U 2.9 

7460 8360 
1.5 0.76 

2850 1110 
534 J 186 

0.021 U 0.021 U 
2.9 1.4 

08 
MWl6-06R 

MW16-06R·NWG·092804 
NORMAL 
9/28/2004 

1 U 

5U 
5U 
5U 
1 U 

0.165 
0.724 J 

1 U 
1 U 

6.2 U 
5.8 U 
78 

1 U 
0.15 J 

1 U 

OU 
1 U 
1 U 

0.1 U 
0.1 U 
0.1 U 

0.0152 J 
0.1 U 
0.1 U 

279 , . 
25.5 
0.11 UJ 
0.06 U 

10600 J 
0.34 U 
0.14 
0.57 J 

15900 
0.24 
454 
247 

0.021 U 
1.7 

08 
MWl6-10R 

MW16-1 OR·NWG-l 00704 
NORMAL 
101712004 

1 U 

1.33 J 
5U 

7.45 
1 U 

OU 
1 UJ 
1 U 
1 U 

6.2 U 
5.8 U 

540 
1 U 
1 U 
1 U 

0.0919 
1 U 
1 U 

0.1 U 
0.0274 J 

0.1 U 
0.1 U 
0.1 U 

0.0645 J 

74.4 

1.2 
0.11 U 
0.06 U 

4740 
0.89 U 

1.9 
7.8 

25400 
1.1 
638 
397 

0.021 U 
2.6 

08 
MW16-14R 

MW16-14R-NWG-102704 
NORMAL 

10/27/2004 

1 U 

5 U 
5U 

14 U 
1 U 

au 
1 U 
1 U 
1 U 

6.2 U 
5.8 U 
3.3 U 

1 U 
1 U 
1 U 

0.85 
1 U 

0.85 J 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

28.3 
0.5 U 
6.7 

0.11 UJ 
0.061 UJ 
18400 

0.73 U 
0.05 U 

0.8 U 
409 

0.23 
2270 

158 
0.12 U 
0.65 J 
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Investigation ORNL 
location Regional Federal RIDEM 
Sample Number Screening MCl GAGW 
Sample Code Level Objectives 
Sample Date Tap Water 
Total Metals (uglL) (Continued) 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Dissolved Metals (uglL) 
Aluminum 37000 NA NA 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Calcium NA NA NA 
Chromium 110 100 100 
Coban 11 NA NA 
Copper 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
Magnesium NA NA NA 
Manganese 880 NA NA 
Mercury 11 2 2 
Nickel 730 NA 100 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Miscellaneous Parameters (mg/l) 
Alkalinity NA NA NA 
Ammonia NA NA NA 
Chloride NA NA NA 
Cyanide 730 200 200 
Dissolved Inorganic Garbon NA NA NA 
Dissolved Organic Carbon NA NA NA 
Hydrogen Sulfide 110 NA NA 
Nitrate 58000 10 NA 
Nitrite 3700 1 NA 
Salinity (ppth) NA NA NA 
Sulfate NA NA NA 
IpH NA NA NA 
Conductivity NA NA NA 
DO NA NA NA 
Turbidity NA NA NA 

TABLE 4-37 
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08 08 
MW16-03R MW16-05R 

08 
MWl6-06R 

MWl6-03R-NWG-l01204 MW16-05R-NWG-092904 MW16-06R-NWG-092804 
NORMAL NORMAL NORMAL 

10/1212004 9129/2004 9/28/2004 

3230 2280 19800 
0.29 U 0.59 0.29 U 
0.05 U 0.05 U 0.05 U 

30100 J 93400 27500 
0.07 U 0.07 U 0.07 U 

2.3 J 0.9 0.4 U 
28.5 J 34.1 110 J 

I 1.8 I 1.4 J I 50.6 _I 
I .. 1 

6.5 3.7 J 23.3 
15800 2980 12000 J 

0.91 0.89 0.62 U 
0.05 0.01 U 0.Q1 U 
0.78 U 0.51 0.26 J 
2160 50 U 50 U 
0.09 J 0.12 J 0.45 
2420 800 403 J 

455 J 42 5 
0.021 U 0.031 U 0.043 U 
0.52 J 0.3 1.1 
2880 2200 22000 

0.3 U 0.8 0.3 U 
0.02 U 0.02 U 0.02 U 

27500 87400 30900 
0.17 0.18 0.11 U 

5.3 J 0.76 J 2.3 J 

47 48 51.2 
0.1 0.11 0.1 U 

49.5 100 41.1 
10 UJ 10 U 10 U 
4 4 1 U 
1 2 2 

0.05 U 0.05 U 0.05 U 
0.1 U 0.1 U 0.233 
0.1 U 0.1 U 0.1 U 

0.146 0.267 0.162 
18.7 32.1 15.6 
7.53 7.9 10.83 

0.258 0.4 0.341 
0.72 0.94 0.33 
58.9 45 84 

08 08 
MWl6-1OR MW16-14R 

MW16-1 OR-NWG-l 00704 MW16-14R-NWG-l02704 
NORMAL NORMAL 
101712004 10/27/2004 

3340 2760 
0.29 U 0.29 UJ 
0.05 U 0.05 U 

7800 J 8720 J 
0.07 U 0.07 U 

0.6 J 0.4 U 
46.7 J 2.2 U 

I 1.6 I 3.1 I 
0.09 U 1 

2.1 U 6.3 
4590 21200 
0.88 0.96 U 
0.01 U 0.02 J 
0.25 J 0.17 U 
76.4 J 50 U 
0.17 J 0.15 J 
424 2610 
96.5 145 

0.021 U 0.056 U 
0.57 0.45 J 

2060 2670 J 
0.3 U 0.36 J 

0.02 U 0.02 U 
6140 J 8260 J 
0.17 0.32 U 

3.3 J 0.78 U 

21 55.5 
0.18 0.12 
7.81 14.4 

10 U 10 U 
1 4 
3 1 

0.05 U 0.05 U 
0.1 U 0.1 U 
0.1 U 0.1 U 

0.36 0.09 
0.133 15.4 

9.01 8.51 
0.076 0.155 

0.3 0.28 
29 6 
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Investigation 
Location 
Sample Number 
Sample Code 
Sam Ie Date 

1,1-Dichloroethane 
1.1-Dichloroethene 
2-Butanone 
2-Hexanone 
Acetone 
Bromodichloromethane 
BTEX' 
Carbon Disulfide 
Chlorodibromomethane 
cis-l.2-Dichloroethene 
Ethane 
Ethene 
Methane 
Tetrachloroethene 
Toluene 
Total 1.2-Dichloroethene 
Total Chlorinated VOCs ') 
trans-1 .2-Dichloroethene 
Trlchloroethene 
Low·Level Volatile Or anics 
1.1.2-Trichloroethane 
1.1-Dichloroethene 
1.2-Dichloroethane 

Arsenic 
Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium 
Cobalt 

ORNL 
Regional 

Screening 
Level 

Ta Water 

2.4 
340 
7100 
NA 

22000 
1.1 
NA 

1000 
0.8 
370 
NA 
NA 
NA 

0.11 
2300 
330 
NA 
110 
1.7 

0.24 
340 
0.15 
0.41 
0.19 
0.016 

37000 
0.045 
7300 

73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 

Federal 
MCL 

NA 
7 

NA 
NA 
NA 
80 
NA 
NA 
80 
70 
NA 
NA 
NA 
5 

1000 
NA 

NA 
100 
5 

5 
7 
5 
5 

80 
2 

NA 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 

RIDEM 
GAGW 

Objectives 

NA 
7 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
70 
NA 
NA 
NA 
5 

1000 
70 

NA 
100 

5 

5 
7 
5 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
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08 08 
MWl6-15R MWl6-15R 

MWl6-15R·NWG·l01404 MW16·15R·NWG·l01404·AV 
ORIG AVG 

10114/2004 10/14/2004 

1 U 1 U 

5U 5U 
5U 5U 
5 U 5U 

0.235 J 0.235 J 

0.0307 0.0313 
0.759 J 0.826 J 
0.322 J 0.322 J 

49 54.5 
5.4 J 5.05 J 
4.2 J 3.9 J 

1100 J 835J 
1 U 1 U 
1 U 1 U 

49.2 54.7 

520 761 
0.184 J 0.213 J 

08 
MWl6-15R 

MW16·15R·NWG·l01404· 
DUP 

10/14/2004 

1 U 

5U 
5U 
5U 
1 U 

0.0318 
0.893 J 

1 U 
60 

4.7 J 
3.6 J 
570 J 

1 U 
1 U 

60.2 

1002 
0.242 J 

470 J 705 J 940 J 

0.131 J 0.186 J 0.241 J 
0.567 J 0.8185 J 1.07 J 

0.1 U 0.0263 J 0.0263 J 
0.0307 J 0.03125 J 0.0318 J 

0.1 U 0.1 U 0.1 U 
0.235 0.2705 0.306 

10.7 9.5 8.3 

3.5 4 4.5 
0.11 U 0.11 U 0.11 U 

0.061 U 0.061 U 0.061 U 
5950 6050 6150 

1.1 U 1.15 U 1.2 U 
0.16 0.27 0.38 
0.43 U 0.435 U 0.44 U 

4470 4990 5510 
0.06J 0.08 J 0.1 
1520 1630 1740 
164 J 217.5 J 271 J 

0.021 U 0.021 U 0.021 U 
0.47 J 1.185 J 1.9 

08 
MW16·17R 

MW16·17R·NWG·l00504 
NORMAL 
10/5/2004 

1 U 

5U 
5U 
5 UR 
1 U 

OU 
0.228 J 

1 U 
1 U 

6.2 U 
5.8 U 
44 

1 U 
1 U 
1 U 

OU 
1 U 
1 U 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

38.1 
0.42 U 
3.4 

0.11 U 
0.06 U 

10100 
0.94 
0.49 
0.93 U 
3630 
0.08 J 
1690 
437 

0.021 U 
0.43 J 

08 
MW16·25R 

MW16-25R-NWG-l00504 
NORMAL 
10/5/2004 

0.285 J 

5U 
5U 
5 UR 
1 U 

0.0236 
0.704 J 

1 U 
1 U 

6.2 U 
5.8 U 
26 

1 U 
1 U 
1 U 

0.73 
1 U 

0.445 J 

0.1 U 
0.1 U 
0.1 U 

0.0236 J 
0.1 U 
0.1 U 

24.5 

2.4 
0.11 UJ 
0.06 U 

6560 
0.9 U 

0.72 
0.47 J 

5810 
0.1 

1990 
275 

0.13 U 
1.7 
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Investigation ORNL 
Location Regional Federal RIDEM 
Sample Number Screening MCL GAGW 
Sample Code Level Objectives 
Sample Date Tap Water 
Total Metals (uglL) (Continued) 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Dissolved Metals (uglL) 
Aluminum 37000 NA NA I 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Calcium NA NA NA 
Chromium 110 100 100 
Cobatt 11 NA NA 
Copper 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
Magnesium NA NA NA 
Manganese 880 NA NA 
Mercury 11 2 2 
Nickel 730 NA 100 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Miscellaneous Parameters (mg/l) 
Alkalinity NA NA NA 
Ammonia NA NA NA 
Chloride NA NA NA 
Cyanide 730 200 200 
Dissolved Inorganic Carbon NA NA NA 
Dissolved Organic Carbon NA NA NA 
Hvdroaen Sulfide 110 NA NA 
Nitrate 58000 10 NA 
Nllrite 3700 1 NA 
Salinity (ooth) NA NA NA 
Sulfate NA NA NA 
pH NA NA NA 
Conductivity NA NA NA 
DO NA NA NA 
Turbidity NA NA NA 

TABLE 4-37 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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08 08 
MW16-15R MWl6-15R 

08 
MW16-15R 

MWl6-15R-NWG-101404 MWl6-15R-NWG-101404-AVG MWl6-15R-NWG-101404-D 
ORIG AVG DUP 

10/14/2004 10/1412004 10/14/2004 

3270 2865 2460 
0.29 U 0.29 U 0.29 U 

0.052 U 0.052 U 0.052 U 
18700 18450 18200 
0.066 U 0.066 U 0.066 U 

0.4 U 0.4 U 0.4 U 
16.7 14.95 13.2 

0.72 U I 0.72 U I 0.72 U 
I : I : I 

3.4 J 3.65 J 3.9 J 
6540 6585 6630 

1.5 1.45 1.4 
0.1 0.095 0.09 

0.16 U 0.16 U 0.16 U 
937 922 907 

0.078 U 0.1045 0.17 
1440 1450 1460 

135 J 135.5 J 136 J 
0.021 U 0.021 U 0.021 U 
0.21 0.33 0.45 
3490 3565 3640 

0.3 U 0.3 U 0.3 U 
0.021 U 0.021 U 0.021 U 

18400 18300 18200 
0.35 U 0.335 U 0.32 U 
7.4 J 6.35 J 5.3 J 

33 33.25 33.5 
0.12 0.11 0.1 
20.9 21 21.1 

10 U 10 U 10 U 
3 3 3 
2 2 2 

0.05 U 0.05 U 0.05 U 
0.1 UJ 0.184 J 0.318 J 
0.1 U 0.1 U 0.1 U 

0.078 0.0775 0.077 
3.97 3.85 3.73 
8.98 9.72 

0.119 0.139 
0.26 4.6 
5.89 34 

08 08 
MW16-17R MW16-25R 

MW16-17R-NWG-100504 MW16-25R-NWG-100504 
NORMAL NORMAL 
10/512004 10/5/2004 

1660 3350 
0.29 U 0.29 U 
0.05 U 0.05 U 

10600 J 11700 
0.07 U 0.07 U 

0.4 U 0.4 U 
7.8 24.2 

I 0.85 J I 0.88 J I 
I' I 

3.5 J 2.5 J 
10300 6840 

0.91 0.75 
0.51 0.11 
0.16 U 0.16 U 
1760 791 
0.14 J 0.08 U 
1700 2060 

455 243 
0.021 U 0.021 U 

0.62 0.35 
1780 3660 
0.38 J 0.33 J 
0.02 U 0.02 U 

10600 J 12300 
0.23 0.16 

3.2 1.9 J 

31.7 32.7 
0.11 0.1 U 
9.95 9.24 

10 U 10 U 
7 1 U 
8 2 

0.05 U 0.05 U 
0.1 U 0.1 U 

0.11 0.1 U 
0.072 0.066 

15.4 13 
7.13 7.39 

0.139 0.068 
2 2.43 

20 25.2 
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2-Hexanone 
Acetone 
Bromodichloromethane 
BTEX(1) 

Carbon Disulfide 
Chlorodlbromomethane 
cis-l,2-Dichloroethene 
Ethane 
Ethene 
Methane 
Tetrachloroethane 

ORNL 
Regional 

screening 
Level 

340 
7100 
NA 

22000 
1.1 

NA 
1000 
0.8 
370 
NA 
NA 
NA 

0.11 
2300 
330 

NA 
110 
1.7 

0.24 
340 
0.15 
0.41 
0.19 
0.016 

37000 
0.045 
7300 
73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 

Federal 
MCL 

NA 
7 

NA 
NA 
NA 
80 
NA 
NA 
80 
70 
NA 
NA 
NA 
5 

1000 
NA 

NA 
100 
5 

5 
7 
5 
5 

80 
2 

NA 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 

RIDEM 
GAGW 

Objectives 

NA 
7 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
70 
NA 
NA 
NA 
5 

1000 
70 

NA 
100 
5 

5 
7 
5 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
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08 
MW16-27R 

MWl6-27R-NWG-l01204 
NORMAL 

1011212004 

1 U 

SU 
SU 
SU 
1 U 

OU 
1 U 
1 U 

1.64 U 
6.2 U 
S.8 U 
3.3 U 

1 U 
1 U 
1 U 

0.66 
1 U 

2.01 U 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

0.66 J 

71.2 

37.1 
0.11 UJ 
0.06 U 

200000 
1.3 U 
1.1 
7.8 U 
-II 

1.3 J 
41000 J 

1.1 

0.021 U 
4.7 J 

08 
MWl6-28R 

MWl6-28R-NWG-l 011 04 
NORMAL 

10/11/2004 

1 U 

SU 
SU 
SU 
1 U 

OU 
1 UJ 
1 U 
1 U 

6.2 U 
S.8 U 
28 

1 U 
1 U 
1 U 

0.0157 
1 U 
1 U 

0.1 U 
0.1 U 

0.0157 J 
0.1 U 
0.1 U 
0.1 U 

6680 

76.5 
0.6 

0.06 U 
3510 
24.6 J 
5.4 

19.6 
14800 

7.7 
4530 

361 J 
0.021 U 

11.7 

08 
MW16-32R 

MW16-32R-NWG-l02904 
NORMAL 

10/29/2004 

SU 

2S U 
2S U 
29 U 

S U 
0.0201 

S U 
SU 
SU 
1 J 

S.8 U 
3.3 U 

SU 
SU 
SU 

110 
S U 

0.1 U 
0.12 

0.1 U 
0.0201 J 

0.1 U 
0.1 U 

227 
, :' 
12.6 
0.11 UJ 

0.061 UJ 
16700 J 

1.2 U 
0.24 J 

1.5 U 
548 

0.32 
1120 
41.2 

0.075 U 
2.4 J 

08 
MW16-36R 

MWl6-36R-NWG-l00504 
NORMAL 
101512004 

1 U 

SU 
S U 

11 J 
1 U 

0.0132 
0.264 J 

1 U 
1 U 

6.2 U 
S.8 U 
1.6 J 

1 U 
1 U 
1 U 

OU 
1 U 
1 U 

0.1 U 
0.1 U 
0.1 U 

0.0132 J 
0.1 U 
0.1 U 

65.2 
0.42 U 
21.9 
0.11 UJ 
0.06 U 
7500 
0.54 U 
0.18 

0.4 U 
14900 

0.14 J 
934 
194 

0.68 
0.74 

08 
MW16-44R 

MW16-44R-NWG-l 001 04 
NORMAL 
1011/2004 

1 U 

SU 
SU 
SUR 
1 U 

1.19 
1 U 
1 U 

22 
6.6 
7.8 
11 

1 U 
1.17 
22.4 

1423 
0.405 J 
1400 

0.1 U 
0.51 

0.1 U 
0.0205 J 

0.1 U 
0.461 

204 
0.42 U 

9.4 
0.11 UJ 
0.06 U 

12600 
1.S U 

0.43 
0.87 

12800 
0.27 
3490 

754 
0.021 U 

0.82 
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Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Dissolved Metals u 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium 
CobaH 
Co er 

Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Miscellaneous Parameters m L 
Alkalini 

Turbidi 

ORNL 
Regional 

Screening 
Level 

NA 
180 
180 
NA 
2.4 
180 

11000 

37000 
0.045 
7300 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 
NA 
180 
180 
NA 
180 

11000 

NA 
NA 
NA 
730 
NA 
NA 
110 

58000 
3700 
NA 
NA 
NA 
NA 
NA 
NA 

Federal 
MCL 

NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
10 

2000 
NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 
NA 
50 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
200 
NA 
NA 
NA 
10 
1 

NA 
NA 
NA 
NA 
NA 
NA 

RIDEM 
GAGW 

Objectives 

NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 

2000 
NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
NA 
50 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
200 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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08 
MW16-27R 

MW16-27R-NWG-l01204 
NORMAL 

10/1212004 

11100 
11 

0.05 U 
749000 J 

0.07 UJ 
0.5 U 
24 J 

1.1 J 

36 
189000 

0.82 U 
0.2 J 

5J 
1720 
0.08 U 

41800 J 
1830 J 

0.021 U 
2.8 J 

10900 
12.5 
0.02 U 

699000 
0.08 U 

4J 

60.7 
0.18 
1440 

10 UJ 
5 
2 

0.05 U 
0.1 U 
0.1 U 

2.76 
201 

7.39 
4.212 

1.74 
44.8 

08 
MW16-28R 

MW16-28R-NWG-l 011 04 
NORMAL 

1011112004 

7160 J 
0.37 J 
0.11 

96800 J 
0.26 
14.2 J 
40.1 J 

6.8 

15.3 
3800 

1.5 
0.68 

1.7U 
3780 
0.21 

3280 
292 J 

0.021 U 
1.7 J 

5590 
1 

0.02 U 
98200 

0.48 
9.2 J 

75.8 
0.16 
81.9 

10 UJ 
6 
2 

0.066 
0.1 U 
0.1 U 

0.251 
21.9 
7.04 

7.969 
0.91 
32.6 

08 
MWl6-32R 

MW16-32R-NWG-l02904 
NORMAL 

10/29/2004 

6240 J 
0.32 U 
0.05 U 

11000 J 
0.07 U 
0.66 U 

5U 

43.8 

10.8 
18900 

0.7 U 
0.05 
0.53 U 
56.7 J 
0.09 J 
1090 
26.3 

0.073 U 
1.9 J 

5950 
0.3 UJ 

0.02 U 
10500 

0.24 U 
2.2 J 

32.7 
0.14 
13.2 

10 U 
2 
3 

0.05 U 
0.1 U 
0.1 U 

0.082 
21.1 

10.23 
0.166 
0.35 

15 

08 
MW16-36R 

MW16-36R-NWG-l00504 
NORMAL 
10/5/2004 

5490 
0.29 U 
0.05 U 
9190 
0.07 U 
0.4 U 
5.8 U 

5.4 
I : 

18.9 
8210 
0.52 
0.01 U 
0.16 U 
161 

0.08 U 
1020 
20.3 

0.021 U 
0.15 

6120 
0.3 U 

0.02 U 
10500 

0.11 J 
9.3 

33.3 
0.1 U 

8.47 
10 U 
14 
22 

0.05 U 
0.1 U 
0.1 U 

0.065 
12.1 
8.69 

0.105 
0.49 
57.4 

08 
MW16-44R 

MW16-44R-NWG-l 001 04 
NORMAL 
10/1/2004 

2450 
0.29 U 
0.05 U 

11800 
0.07 U 
0.63 J 

43 

0.72 U 
I 

7.8 
12500 

0.97 
0.24 
0.16 U 
6050 
0.16 

3730 
694 J 

0.058 U 
0.8 

2340 
0.3 U 

0.02 U 
11800 

0.21 
1.9 J 

27 
0.41 
35.5 

10 U 

2 
0.05 U 

0.212 
0.1 U 

0.104 
9.64 

6.9 
0.189 

2.59 
11 
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2-Hexanone 
Acetone 
Bromodichloromethane 
BTEX(1 

Carbon Disulfide 
Chlorodibromomethane 
cis-1,2-Dichloroethene 
Ethane 
Ethene 
Methane 
Tetrachloroethene 
Toluene 
Total1,2-Dichloroethene 
Total Chlorinated VOCS(1) 
trans-1,2-Dichloroethene 
Trichloroethene 
Low-Level Volatile Or anics u 
1,1,2-Trichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 

Arsenic 
Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium 
Cobalt 

ORNL 
Regional 

Screening 
Level 

Ta Water 

2.4 
340 
7100 
NA 

22000 
1.1 

NA 
1000 
0.8 
370 
NA 
NA 
NA 

0.11 
2300 
330 

NA 
110 
1.7 

0.24 
340 
0.15 
0.41 
0.19 
0.Q16 

37000 
0.045 
7300 

73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 

Federal 
MCL 

NA 
7 

NA 
NA 
NA 
80 

NA 
NA 
80 
70 
NA 
NA 
NA 
5 

1000 
NA 

NA 
100 
5 

5 
7 
5 
5 

80 
2 

NA 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 

RIDEM 
GAGW 

Objectives 

NA 
7 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
70 
NA 
NA 
NA 
5 

1000 
70 

NA 
100 
5 

5 
7 
5 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
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08 
MW16-S1R 

MW16-S1 R-NWG·1 02904 
NORMAL 

10/29/2004 

1 U 

5U 
5U 

16 U 
1 U 

0.199 
0.262 J 

1 U 
1 U 

6.2 U 
5.8 U 
11 

1 U 
0.186 J 

1 U 

OU 
1 U 
1 U 

0.1 U 
0.1 U 
0.1 U 

0.0134 J 
0.1 U 
0.1 U 

7.5 

126 
0.11 UJ 

0.061 UJ 
2460000 

0.67 U 
3.4 J 
163 J 

.11 

0.37 J 
502000 

'II 

0.059 U 
25.4 J 

08 
MW16-S2R 

MW16-S2R-NWG-11 01 04 
NORMAL 
1111/2004 

1 U 

5U 
5U 

6.57 U 
1 U 

0.0126 
0.504 J 

1 U 
1 U 

6.2 U 
5.8 U 
160 

1 U 
1 U 
1 U 

0.0738 
1 U 
1 U 

0.0738 J 
0.1 U 
0.1 U 

0.0126 J 
0.1 U 
0.1 U 

46.9 

50.5 
0.11 U 
0.06 U 

1340000 
0.81 U 
3,1 
744 

l'" 
1 J 

946000 
II 

0.076 U 
15.7 J 

08 
MW16·SSR 

MW16-SSR-NWG-100704 
NORMAL 
101712004 

1 U 

5U 
5U 

8.4 
1 U 

OU 
0.254 J 

1 U 
1 U 

6.2 U 
5.8 U 
3.3 U 

1 U 
1 U 
1 U 

OU 
1 U 
1 U 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

94.7 

'" 
12.7 
0.11 U 

0.2 
11300 

1.2 U 
0.12 

2.4 
3570 
0.95 
2320 
60.1 

0.021 U 
0.76 

08 
MW16-56R 

MW16-56R-NWG-101404 
NORMAL 

10/14/2004 

1 U 

5U 
5U 

8.63 U 
1 U 

OU 
1 U 
1 U 

1.5 
6.2 U 
5.8 U 
3.3 U 

1 U 
1 U 

1.5 

18.8 
1 U 

08 
MW16-58R 

MW16-58R-NWG-101304 
NORMAL 

10113/2004 

1 U 

5 U 
5U 

7.87 U 
1 U 

0.0171 
1 U 
1 U 

6.65 
6.2 U 
5.8 U 

5 
1 U 
1 U 

7.31 

328 
0.663 J 

17 320 

0.1 U 0.295 
0.279 0.715 

0.0124 J 0.1 U 
0.1 U 0.0171 J 
0.1 U 0.1 U 

0.0498 J 0.112 

135 230 
0.42 U 

19.5 2.3 
0.11 U 0.12 J 

0.061 U 0.08 U 
22500 10900 

1.8 U 2.5 U 
0.054 U 0.42 

0.94 U 1.5 U 
420 2440 

0.37 1.5 
961 2350 
22J 240 J 

0.021 U 0.021 U 
0.7 0.88 
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Investigation ORNL 
Location Regional Federal RIDEM 
Sample Number Screening MCL GAGW 
Sample Code Level Objectives 
Sample Date Tap Water 
Total Metals (ug/l) (Continued) 
Potassium NA NA NA 
Selenium 180 50 50 
Silver 180 NA NA 
SOdium NA NA NA 
Thallium 2.4 2 2 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Dissolved Metals (uglL) 
Aluminum 37000 NA NA I 
Arsenic 0.045 10 NA 
Barium 7300 2000 2000 
Calcium NA NA NA 
Chromium 110 100 100 
Cobalt 11 NA NA 
Copper 1500 1300 NA 
Iron 26000 NA NA 
Lead NA 15 15 
M~gnesium NA NA NA 
Manganese 880 NA NA 
Mercury 11 2 2 I 
Nickel 730 NA 100 
Potassium NA NA NA , 
Selenium 180 50 50 
Silver 180 NA NA 
Sodium NA NA NA 
Vanadium 180 NA NA 
Zinc 11000 NA NA 
Miscellaneous Parameters (mglL) 
Alkalinity NA NA NA 
Ammonia NA NA NA 
Chloride NA NA NA 
Cyanide 730 200 200 
Dissolved Inorganic Carbon NA NA NA 
Dissolved Organic Carbon NA NA NA 
Hydrogen Su~ide 110 NA NA 
Nitrate 58000 10 NA 
Nitrite 3700 1 NA 
Salinity (ppth) NA NA NA 
Sulfate NA NA NA 

'pH NA NA NA 
Conductivity NA NA NA 
DO NA NA NA 
Turbidity NA NA NA 

TABLE 4-37 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 100F 16 

08 08 
MW16-51R MW16-52R 

08 
MW16-55R 

MW16-51 R-NWG-l 02904 MW16-52R-NWG-11 01 04 MW16-55R-NWG-l00704 
NORMAL NORMAL NORMAL 

10/29/2004 11/112004 10nt2004 

80800 , 139000 J 5100 
: 0.29 U 

0.05 U 0.06 J 0.05 U 
3690000 J 6870000 J 12100 

0.07 U 0.07 U 0.07 U 
0.4 U 0.4 U 0.4 U 

24.6 J 14.1 11.8 J 

0.72 UJ I 2 1.8 .. I 

86 46.1 10.5 
2400000 1270000 11100 

2 2.6 J 1.2 
3.4 J 3.5 J 0.01 U 
168 J 1270 0.16 UJ 

23600 J .. II 50 U 
0.08 UJ , 0.08 U 0.078 UJ 

456000 , 905000 2230 
.11 PI. 19.3 

0.072 U I 0.021 U 0.021 U 
25.8 J , 15 J 0.27 

75900 , 132000 J , 5200 
0.3 U 

0.03 U 0.06 0.02 U 
3160000 J 6340000 11700 

0.08 U 0.08 U 0.27 
16.5 J 10.9 0.09 J 

38.7 82.5 54.2 
0.37 0.1 U 0.11 

9970 15100 7.04 
10 U 10 U 10U 
10 6 8 
2 5 2 

0.05 U 0.05 U 0.05 U 
1 U 0.5 U 0.1 U 
1 U 0.5 U 0.1 U 

18.1 24.8 0.079 
1190 1810 8.62 
6.98 6.63 8.54 

18.26 35.09 0.163 
0 0 0.74 

4.92 7.1 20 

08 08 
MW16-56R MW16-58R 

MWl6-56R-NWG-l01404 MW16-58R-NWG-l01304 
NORMAL NORMAL 

10/14/2004 1011312004 

11900 3530 
0.51 J 0.29 U 

0.052 U 0.05 U 
13200 13300 J 
0.066 U 0.07 U 

2.4 0.52 U 
5 24.2 J 

, 39.8 I 1.3 J 
I 

19.5 2.1 U 
23800 12000 

1.5 0.88 
0.014 U 0.16 

0.22 U 0.41 U 
69.3 J 412 
0.22 0.23 
917 2370 
14.1 J 218 J 

0.021 U 0.021 U 
0.88 0.53 J 

12100 3570 
0.74 0.3 U 

0.021 U 0.02 U 
13300 12600 

2.6 0.17 
5.5 J 7.8 J 

38 42.7 
0.13 0.11 
24.9 17.7 

10 U 10 UJ 
2 2 
5 2 

0.05 U 0.05 U 
0.203 J 0.1 U 
0.519 0.1 U 
0.105 0.092 

19.9 14.5 
10.33 6.71 
0.197 0.131 

0.19 0.05 
6 25 
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Investigation 
Location 
Sample Number 
Sample Code 
Sam leDate 

l,l-Dichloroethane 
l,l-Dichloroethene 
2-Butanone 
2-Hexanone 
Acetone 
Bromodichloromethane 
BTEX ' ) 
Carbon DisuHide 
Chlorodibromomelhane 
cis-l,2-Dichloroelhene 
Ethane 
Ethene 
Methane 
Tetrachloroethene 
Toluene 
Totall,2-Dichloroethene 
Total Chlorinated VOCs 1) 

trans-l,2-Dlchloroethene 
Trichloroethene 

ORNL 
Regional 

Screening 
Level 

2.4 
340 

7100 
NA 

22000 
1.1 

NA 
1000 
0,8 
370 
NA 
NA 
NA 

0.11 
2300 
330 
NA 
110 
1.7 

0.24 
340 
0.15 
0.41 
0.19 
0.Q16 

37000 
0.045 
7300 
73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 

Federal 
MCL 

NA 
7 

NA 
NA 
NA 
80 
NA 
NA 
80 
70 
NA 
NA 
NA 
5 

1000 
NA 

NA 
100 
5 

5 
7 
5 
5 

80 
2 

NA 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 

RIDEM 
GAGW 

Objectives 

NA 
7 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
70 
NA 
NA 
NA 
5 

1000 
70 

NA 
100 
5 

5 
7 
5 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 

TABLE 4-37 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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08 
MW16-59R 

MWI6-59R-NWG-l02504 
NORMAL 

10/25/2004 

0,233 J 

5U 
5U 

25 U 
1 U 

0.0511 
1 U 
1 U 

23 
3,2 J 
5.8 U 
3.3 U 

1 U 
1 U 

23.6 

1530 
0.559 J 

08 
MWI6-60R 

MWI6-60R-NWG-l02704 
NORMAL 

10/27/2004 

1 U 

5U 
5U 

21 U 
1 U 

0.467 
0.679 J 

1 U 
16 

3,1 J 
1.7 J 
3.3 U 

1 U 
0,41 J 
16,7 

1824 
0.668 J 

1500 1800 

0.734 1.54 
4.2 5.05 

0.0801 J 0.0652 J 
0.0511 J 0.0567 J 

0.1 U 0,104 
0.916 0.413 

106 1280 

10,8 13.1 
0.11 U 0.26 J 
0.06 U 0.061 UJ 

14400 9250 
3.1 3,8 
0.6 2,8 
1.1 5.7 U 

2870 5730 
0.86 2.8 

1710 2990 
375 650 

0.021 U 0.095 U 
2 4.7 J 

08 
MW16-65R 

MWI6-65R-NWG-l02804 
NORMAL 

10/2812004 

1 U 

8.17 
11 
64 

1 U 

0.768 
1 U 
1 U 
1 U 
1 J 

0.9 J 
5.4 U 

0.824 J 
0.688 J 

1 U 

1.24 
1 U 

0.415 J 

0.1 U 
0.1 U 
0.1 U 

0,08 J 
0.1 U 
0.1 U 

341 
0.42 U 

0.11 UJ 
0.09 U 

510000 
0.95 U 

1.9 J 
2.1 U 

1300 
0.37 J 

50U 
0.79 U 

0.081 U 
18.1 J 

09 
MWI6-66R 

MWI6-66R-NWG-111604 
NORMAL 

11116/2004 

1 U 
1 U 
5U 
5U 

20 U 
1 U 

0,12 
1 U 
1 U 

0,292 J 
6.2 U 
5.8 U 
4.4 U 

0.12 J 
0,292 J 

3,74 
1 U 

09 
MW16-67R 

MWI6-67R-NWG-111604 
NORMAL 

11116/2004 

1 U 
0.533 J 

5U 
5U 

13 U 
1 U 

0.149 
1 U 
1 U 

2,95 
0,8 J 
5.8 U 
3.9 U 

0,149 J 
3,16 

604 
0.212 J 

3.45 600 
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Federal 
MeL 

RIDEM 
GAGW 

Objectives 

TABLE 4-37 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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MW16-59R 
MWl6-59R-NWG-102504 

NORMAL 
1012512004 

MW16-60R 
MWl6-60R-NWG-102704 

NORMAL 
1012712004 

MWl6-65R 
MW16-65R-NWG-102804 

NORMAL 
1012812004 

4.74 

MW16-66R 
MW16-66R-NWG-111604 

NORMAL 
1111612004 

09 
MW16-67R 

MW16-67R-NWG-111604 
NORMAL 

1111612004 

Table 4-37 



Investigation 
location 
Sample Number 
Sample Code 
Sam leDate 

2-Hexanone 
Acetone 
Bromodichloromethane 
BTEX ' ) 
Carbon Disulfide 
Chlorodibromomethane 
cis-l.2-Dichloroethene 
Ethane 
Ethene 
Methane 
Tetrachloroethene 
Toluene 
Total 1.2·Dichloroethene 
Total Chlorinated VOCS(1 

Arsenic 
Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium 
Coban 

ORNl 
Regional 

Screening 
level 

Ta Water 

2.4 
340 

7100 
NA 

22000 
1.1 

NA 
1000 
0.8 
370 
NA 
NA 
NA 

0.11 
2300 
330 
NA 
110 
1.7 

0.24 
340 
0.15 
0.41 
0.19 
0.016 

37000 
0.045 
7300 
73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 

Federal 
MCl 

NA 
7 

NA 
NA 
NA 
80 
NA 
NA 
80 
70 
NA 
NA 
NA 
5 

1000 
NA 

NA 
100 
5 

5 
7 
5 
5 

80 
2 

NA 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 

TABLE 4·37 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

RIDEM 
GAGW 

Objectives 

NA 
7 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
70 
NA 
NA 
NA 
5 

1000 
70 

NA 
100 
5 

5 
7 
5 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 

NORTH KINGSTOWN, RHODE ISLAND 
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09 
MW16-68R 

MWl6-68R-NWG-111604 
ORIG 

11/16/2004 

1 U 
0.317 J 

0.63 J 
5U 

27 U 
1 U 

0.173 
1 U 
1 U 

1.32 
6.2 U 
5.8 U 
3.3 U 

0.173 J 
1.45 J 
622 

0.129 J 

09 09 09 
MW16-68R MW16-68R MWl6-69R 

MWl6-68R·NWG-111604-AVG MW16-68R-NWG-111604-D MWl6-69R·NWG-111704 
AVG DUP ORIG 

11/16/2004 11/16/2004 11/17/2004 

1 U 1 U 10 U 
0.327 J 0.337 J 10 U 

0.63 J 5U 50 U 
5U 5U 50 U 

25 J 25 J 15 U 
1 U 1 U 10 U 

0.173 OU OU 
1 U 1 U 10 U 
1 U 1 U 10 U 

1.335 1.35 8.15 J 
6.2 U 6.2 U 6.2 U 
5.8 U 5.8 U 5.8 U 
5.2 U 7.1 U 3.3 U 

0.173 J 1 U 10 U 
1.5 J 1.54 J 8.15 J 
612 602 248 

0.13 J 0.131 J 10 U 
620 610 600 240 
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Investigation ORNL 
Location Regional Federal 
Sample Number Screening MCL 
Sample Code Level 
Sample Date Tao Water 
Total Metals (uaIL) (Continued) 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 
Dissolved Metals (ua/L) 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
Calcium NA NA 
Chromium 110 100 
Coban 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Lead NA 15 
Magnesium NA NA 
Manganese 880 NA 
Mercurv 11 2 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Vanadium 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters (mQ/L) 
Alkalinity NA NA 
Ammonia NA NA 
Chloride NA NA 
Cyanide 730 200 
Dissolved Inorganic Carbon NA NA 
Dissolved OrganiC Carbon NA NA 
Hvdrogen SuHide 110 NA 
Nitrate 58000 10 
Nitrite 3700 1 
Salinity (ppth) NA NA 
Sulfate NA NA 
IpH NA NA 
Conductivity NA NA 
DO NA NA 
Turbidity NA NA 

TABLE 4-37 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE 11/ RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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09 09 
RIDEM MW16-68R MW16-68R 
GAGW MW16-68R-NWG-111604 MW16-68R-NWG-111604-AVG 

Objectives ORIG AVG 
11/1612004 1111612004 

NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 

2000 
NA 
100 
NA 
NA 
NA 56.5 U 44.35 UJ 
15 
NA 
NA 5.2 4.35 J 
2 

100 
NA 
50 
NA 
NA 
NA 
NA 

NA 60 55.25 
NA 0.23 0.235 
NA 17.9 18.15 
200 
NA 2 2.5 
NA 2 2 
NA 0.05 U 0.05 U 
NA 0.1 U 0.1 U 
NA 0.13 0.1285 
NA 
NA 18.7 17.9 
NA 11.44 
NA 0.609 
NA 0.45 
NA 12.8 

09 09 
MW16-68R MW16-69R 

MW16-68R-NWG-111604-D MW16-69R-NWG-111704 
DUP ORIG 

11116/2004 11117/2004 

32.2 UJ 47.3 U 

3.5 J 98.2 

50.5 48.5 
0.24 0.14 
18.4 13 

3 7 
2 3 

0.05 U 0.05 U 
0.1 U 0.1 U 

0.127 0.1 U 

17.1 18.4 
9.91 

0.185 
0.42 

11 
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1 ,1-Dichloroethane 
1 ,1-Dichloroethene 
2-Butanone 
2-Hexanone 
Acetone 
Bromodichloromethane 
BTEX(1) 

Carbon DisuHide 
Chlorodibromomethane 
cis-l,2-Dichloroethene 
Ethane 
Ethene 
Methane 
Tetrachloroethene 
Toluene 
Total 1,2-Dichloroethene 
Total Chlorinated VOCs 1) 
trans-l,2-Dichloroethene 
Trichloroethene 
Low-Level Volatile Or anics u 

Arsenic 
Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium 
Coban 
Co 

ORNL 
Regional 

Screening 
Level 

2.4 
340 

7100 
NA 

22000 
1.1 

NA 
1000 
0.8 
370 
NA 
NA 
NA 

0.11 
2300 
330 

NA 
110 
1.7 

0.24 
340 
0.15 
0.41 
0.19 

0.016 

37000 
0.045 
7300 

73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 

Federal 
MCL 

NA 
7 

NA 
NA 
NA 
80 

NA 
NA 
80 
70 
NA 
NA 
NA 
5 

1000 
NA 

NA 
100 
5 

5 
7 
5 
5 

80 
2 

NA 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 

TABLE 4-37 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

RIDEM 
GAGW 

Objectives 

NA 
7 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
70 
NA 
NA 
NA 
5 

1000 
70 

NA 
100 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 15 OF 16 

09 09 
MWl6-69R MWl6-69R 

MW16-69R-NWG-111704-AVG MW16-69R-NWG-111704-D 
AVG DUP 

11/17/2004 11/1712004 

10 U 10 U 
10 U 10 U 
50 U 50 U 
50 U 50 U 
24 U 33 U 
10 U 10 U 

OU OU 
10 U 10 U 
10 U 10 U 

8.155 J 8.16 J 
6.2 U 6.2 U 
5.8 U 5.8 U 
3.3 U 3.3 U 

10 U 10 U 
8.16 J 8.16 J 
248 248 

10 U 10 U 

09 
MWl6-70R 

MW16-70R-NWG-111704 
NORMAL 

11/17/2004 

1 U 
0.403 J 

5U 
5U 

67 J 
1 U 

OU 
0.166 J 

1 U 
3.93 

6.2 U 
5.8 U 
3.7 U 

1 U 
4.12 

63.5 
1 U 

09 
MW16-71R 

MW16-71R-NWG-111704 
NORMAL 

11/17/2004 

0.172 J 
2.56 

5U 
5U 

20 U 
1 U 

0.141 
1 U 
1 U 

23 
1.3 J 
5.8 U 
3.3 U 

0.141 J 
24 

1127 
1.04 

5 240 240 59 1100 

5 
7 
5 
5 

NA 
2 

NA 
NA 

2000 
4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
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Investigation ORNL 
Location Regional Federal 
Sample Number Screening MCL 
Sample Code Level 
Sample Date Tap Water 
Total Metals (uglL) (Continued) 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Thallium 2.4 2 
Vanadium 180 NA 
Zinc 11000 NA 
Dissolved Metals (uwL) 
Aluminum 37000 NA 
Arsenic 0.045 10 
Barium 7300 2000 
Calcium NA NA 
Chromium 110 100 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Lead NA 15 
Magnesium NA NA 
Ma"lLanese 880 NA 
Merc~ 11 2 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Vanadium 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters (mglL) 
Alkalinity NA NA 
Ammonia NA NA 
Chloride NA NA 
Cyanide 730 200 
Dissolved Inorganic Carbon NA NA 
Dissolved Organic Carbon NA NA 
Hydrogen SuHide 110 NA 
Nitrate 58000 10 
Nitrite 3700 1 
Salinity (ppth) NA NA 
SuHate NA NA 
IpH NA NA 
Conductivity NA NA 
DO NA NA 
Turbidity NA NA 

TABLE 4-37 

SUMMARY OF CHEMICALS DETECTED 
2004 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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09 09 
RIDEM MW16-69R MW16-69R 
GAGW MW16-69R-NWG-111704-AVG MW16-69R-NWG-111704-D 

Objectives AVG DUP 
11/17/2004 1111712004 

NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 

2000 
NA 
100 
NA 
NA 
NA 40.5 U 33.7 U 
15 
NA 
NA 105.1 112 
2 

100 
NA 
50 
NA 
NA 
NA 
NA 

NA 48.75 49 
NA 0.13 0.12 
NA 15.1 17.2 
200 
NA 6.5 6 
NA 2 1 
NA 0.05 U 0.05 U 
NA 0.1 U 0.1 U 
NA 0.1 U 0.1 U 
NA 
NA 18.95 19.5 
NA 
NA 
NA 
NA 

09 09 
MW16-70R MW16-71R 

MW16-70R-NWG-111704 MW16-71R-NWG-111704 
NORMAL NORMAL 

11/17/2004 11/17/2004 

32.2 UJ 47.6 U 

20.2 13.1 

29 64.5 
0.15 0.11 
11.6 13.1 

3 2 
2 1 

0.05 U 0.05 U 
0.1 U 0.1 U 
0.1 U 0.1 U 

17.1 26.1 
9.87 12.32 

0.183 0.288 
0.33 0.6 

12 7.58 
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Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Matrix 

Carbon Disulfide 
Chloroform 
cis-l,2-Dichloroethene 
Tetrachloroethene 
Total ChlOrinated VOCs 

Arsenic 
Barium 
Be lium 
Cadmium 
Calcium 
Chromium 

Selenium 
Silver 
Sodium 
Thallium 

Chromium 

ORNL 
Regional Federal 

Screening MCL 
Level 

Tap Water 

2.4 NA 
340 7 
NA NA 

22000 NA 
1000 NA 
0.19 80 
370 70 
0.11 5 
NA NA 
1.7 5 

0.016 2 

37000 NA 
15 6 

0.045 10 
7300 2000 

73 4 
18 5 
NA NA 
110 100 
11 NA 

1500 1300 
26000 NA 

NA 15 
NA NA 
880 NA 
11 2 

730 NA 
NA NA 
180 50 
180 NA 
NA NA 
2.4 2 
180 NA 

11000 NA 

37000 NA 
0.045 10 
7300 2000 
NA NA 
110 100 

TABLE 4-38 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
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10 10 
MW16-D1R MWl6-02R 

RIDEM MWl6-01 R-NWG-073107 MWl6-02R-NWG-052207 
GAGW NORMAL NORMAL 

Objectives 20070731 20070522 
GW GW 

CREOSOTE DIP TANK NCENTRALEASTERN 

NA 0.1 U 5 UJ 
7 0.1 U 5 UJ 

NA 0.96 UJ 15 U 
NA 3.9 UR 62 UR 
NA 0.69 U 11 U 
NA 0.1 U 5 UJ 
70 0.53 U 8.5 U 
5 0.1 U 5 UJ 

NA 8.8 1900 
5 'II 

2 0.1 U 5 UJ 

NA 14 U 14 U 
6 1.2 UJ 4.8 U 

NA I •• ~ 

2000 29.7 J 20.8 
4 0.15 UJ 0.15 U 
5 0.1 UJ 0.1 U 

NA 18900 12000 
100 0.38 UJ 0.38 U 
NA 8.5 J 2 
NA 6.3 U 6.3 U 
NA 19100 J 5070 
15 0.46 UJ 0.46 U 
NA 7040 J 3610 
NA 1060 J 598 
2 0.055 J 0.13 U 

100 4.7 U 1.8 U 
NA 2940 2710 
50 4.6 U 6.4 U 
NA 0.91 U 0.91 U 
NA 22000 13300 
2 0.024 U 0.006 U 

NA 0.47 UJ 0.47 U 
NA 23.1 J 20.9 

NA 14 U 
NA 

2000 15.8 
NA 11100 
100 0.38 U 

10 10 10 
MW16-03R MW16-05R MW1S-0SR 

MW16-03R-NWG-082107 MW1S-05R-NWG-082307 MW1S-06R-NWG-082207 
NORMAL NORMAL NORMAL 
20070821 20070823 20070822 

GW GW GW 
NCENTRAL EASTERN NCENTRAL EASTERN CREOSOTE DIP TANK 

0.1 U 2.5 U 0.1 U 
0.1 U 3.8 U 0.1 U 

0.96 UJ 4.8 U 0.96 UJ 
3.9 UR 20 UR 3.9 UR 

0.69 U 3.5 U 0.69 U 
0.1 UJ 1.8 U 0.1 UJ 

3J 11 0.53 U 
0.1 U 2.6 U 0.1 U 
33 1211 OU .. 0.1 U 

0.1 U 2.6 U 0.1 U 

329 625 73.3 U 
9.6 U 7.2 U 9.1 U 

1 U 1 U 1 U 
11 U 11 U 18.3 J 

0.15 0.18 0.051 U 
1.3 U 1.1 U 1 U 

22000 3240 30800 
0.79 U 1.1 U 0.22 U 

3.2 U 2.9 U 4U 
1.7 U 1.9 U 1.7 U 

12800 10300 9530 
1.2 U 1.2 U 1.2 U 

3870 1470 6030 
800 233 816 

0.11 U 0.11 U 0.11 U 
2.6 U 2.7 U 2.2 U 

1980 1710 3330 
5.2 U 5.2 U 5.2 U 
1.2 U 1.2 U 1.2 J 

31100 86400 22700 
1 U 1 U 1 U 

1.5 U 1.5 U 0.82 U 
159 35 U 47.4 

37 U 37 U 37 U 
1 U 1 U 1 U 

11 U 11 U 18.5 J 
22100 3690 29400 

0.22 U 0.53 U 0.22 U 
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Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Matrix Tap Water 
Area 
Filtered Inorganics (ug/L) (continued) 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
MaQnesium NA NA 
ManQanese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Vanadium 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters 
Turbidity (NTUs) NA NA 
pH NA NA 
Conductivity (mS/cm) NA NA 
DO (mQ/L) NA NA 
Salinitv(%) NA NA 

TABLE 4·38 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCSC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 20F 14 

10 10 
MWl6-01R MWl6-02R 

RIDEM MW16-01 R-NWG-073107 MW16-02R-NWG-052207 
GAGW NORMAL NORMAL 

Objectives 20070731 20070522 
GW GW 

CREOSOTE DIP TANK NCENTRAL EASTERN 

NA 3.2 
NA 6.3 U 
NA 4190 
NA 4050 
NA 394 
100 4.4 
NA 1800 
SO 7.2 U 
NA 0.91 U 
NA 13500 
NA 0.47 U 
NA 22 

NA 2.96 13 
NA 6.39 6.63 
NA 0.39 0.2 
NA 0.36 16.11 
NA 0 0 

10 10 10 
MWl6-03R MW16·05R MW16-06R 

MW16-03R·NWG-082107 MW16-05R-NWG-082307 MW16-06R·NWG-062207 
NORMAL NORMAL NORMAL 
20070821 20070823 20070822 

GW GW GW 
NCENTRAL EASTERN NCENTRAL EASTERN CREOSOTE DIP TANK 

1.3 U 1.2 U 2.8 U 
1.7 U 1.7 U 1.7 U 

3020 452 5140 
3540 1150 5620 

648 83.7 691 
1.S U 0.26 U 2U 

1970 1590 4610 
5.2 U 5.2 U 5.2 U 
3.7 1.2 U 3.2 

31400 87000 23800 
0.4 U 0.4 U 0.53 U 

25.6 U 19.9 U 31.4 U 

25 29.6 13.9 
7.16 7.05 6.88 

0.304 0.441 0.327 
0.59 0.57 0.52 

0 0 0 

Table 4-38 



Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Matrix 

Carbon Disulfide 
Chlorofonn 
cis-1.2-Dichloroethene 
Tetrachloroethene 
Total Chlorinated VOCs 

Arsenic 
Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Selenium 
Silver 
Sodium 

Barium 
Calcium 
Chromium 

ORNL 
Regional Federal 

Screening MCL 
Level 

Tap Water 

2.4 NA 
340 7 
NA NA 

22000 NA 
1000 NA 
0.19 80 
370 70 
0.11 5 
NA NA 
1.7 5 

0.Q16 2 

37000 NA 
15 6 

0.045 10 
7300 2000 

73 4 
18 5 
NA NA 
110 100 
11 NA 

1500 1300 
26000 NA 

NA 15 
NA NA 
880 NA 
11 2 

730 NA 
NA NA 
180 50 
180 NA 
NA NA 
2.4 2 
180 NA 

11000 NA 

37000 NA 
0.045 10 
7300 2000 

NA NA 
110 100 

TABLE 4-38 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 3 OF 14 

10 10 
MW16-10R MW16-14R 

RIDEM MW16-10R-NWG-071707 MW16-14R-NWG-071607 
GAGW NORMAL NORMAL 

Objectives 20070717 20070716 
GW GW 

UPGRADIENT BUILDING 41 

NA 0.1 U 0.1 U 
7 0.1 U 0.1 U 

NA 0.96 UJ 0.96 UJ 
NA 3.9 U 3.9 U 
NA 0.69 U 0.69 U 
NA 0.1 U 0.1 U 
70 0.53 U 0.53 U 
5 0.1 U 0.1 U 

NA OU 4.4 
5 0.1 U 
2 0.1 U 0.1 U 

NA 55.6 U 20 U 
6 1.2 UJ 1.2 UJ 

NA 0.04 U 
2000 2.1 U 7.1 

4 0.15 U 0.15 U 
5 0.1 UJ 0.1 UJ 

NA 666 25500 
100 0.71 J 0.38 U 
NA 0.32 U 1.2 
NA 6.3 U 6.3 U 
NA 10300 765 
15 0.46 UJ 0.46 UJ 
NA 223 U 3440 
NA 305 245 
2 0.047 UJ 0.047 UJ 

100 0.75 J 0.69 J 
NA 231 J 2800 
50 2.5 U 3U 
NA 0.91 U 2.1 U 
NA 1600 9640 
2 0.Q11 U 0.006 U 

NA 0.47 U 0.47 U 
NA 29.8 18.3 

NA 14 U 
NA 0.04 U 

2000 2.1 U 
NA 921 
100 O_64J 

10 
MW16-17R 

MW16-17R-NWG-061607 
NORMAL 
20070616 

GW 
EASTERN AREA 

0.1 U 
0.1 U 

0.96 U 
3.9 UR 

0.69 U 
I , 
0.53 U 

0.1 U 
OU 

0.1 U 
0.1 U 

57.6 
3.3 U 

0.022 UJ 
3.9 J 

0.15 U 
0.1 U 

10200 
0.4 J 
0.9 U 
6.3 U 

2670 
0.46 U 

1940 
541 

0.047 U 
0.59 U 

1800 
8.7 U 

0.91 U 
11500 

0.01 U 
0.47 U 
23.6 

10 
MW16-25R 

MW16-25R-NWG-061707 
NORMAL 
20070617 

GW 
EASTERN AREA 

0.29 
0.1 U 

0.96 U 
3.9 UR 

0.69 U 
0.1 U 

0.53 U 
0.1 U 

0.41 
0.12 

0.1 U 

20.6 J 
1.2 U 

0.376 U 
3J 

0.15 U 
0.1 U 

7160 
0.38 U 
0.25 U 
6.3 U 

1750 
0.46 U 

2190 
272 

0.047 U 
0.59 U 

4020 
4.9 U 

0.91 U 
13400 
0.008 U 

0.47 U 
20 

14 U 

2.9 J 
7010 
0.38 U 

10 
MW16-27R 

MW16-27R-NWG-082607 
NORMAL 
20070826 

GW 
EASTERN AREA 

0.1 U 
0.1 U 

0.96 UJ 
3.9 UR 

0.69 U 
0.1 UJ 
1.5 
0.1 U 
3.4 

0.1 U 

37 U 
4.4 U 

1 U 
41.1 

0.051 U 
0.11 U 

121000 
0.22 U 

4 
4.6 

3220 J 
2.3 

29100 
1600 
0.11 U 

3.2 U 
7760 

8.4 
9.7 

533000 
1 U 

0.46 U 
16.8 U 
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Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Matrix Tap Water 
Area 
Filtered Inorganics (uglL) (continued) 
Coball 11 NA 
Copper 1500 1300 
Iron 26000 NA 
MagneSium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Vanadium 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters 
Turbidity (NTUs) NA NA 
pH NA NA 
Conductivity (mS/cm) NA NA 
DO (mglL) NA NA 
Salinity (%) NA NA 

TABLE 4-38 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

RIDEM 
GAGW 

Objectives 

NA 
NA 
NA 
NA 
NA 
100 
NA 
50 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE40F 14 

10 10 
MW16-10R MWl6-14R 

MWl6-10R-NWG-D71707 MW16-14R-NWG-071607 
NORMAL NORMAL 
20070717 20070716 

GW GW 
UPGRADIENT BUILDING 41 

0.15 U 
6.3 U 

498 
209 U 
233 

0.59 U 
249 J 

0.98 UJ 
0.91 U 
1600 
0.47 U 
15.4 

13.2 3.53 
6.89 7.99 
0.02 0.195 
0.76 0.5 

0 0 

10 10 10 
MW16-17R MWl6-25R MW16-27R 

MWl6-17R-NWG-061607 MW16-25R-NWG-061707 MW16-27R-NWG-082607 
NORMAL NORMAL NORMAL 
20070616 20070617 20070826 

GW GW GW 
EASTERN AREA EASTERN AREA EASTERN AREA 

0.16 U 
6.3 U 
385 

2150 
258 

0.59 U 
3980 

5.8 U 
0.91 U 

13300 
0.47 U 
16.2 U 

4.1 11 4.09 
6.64 7.26 7.31 

0.565 0.571 7.11 
4.33 6.56 0.59 

0 0.4 

Table 4-38 



Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Matrix 

cis-1.2-Dichloroethene 
Tetrachloroethene 
Total Chlorinated VOCs 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Filtered Inor anics u 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium 

ORNL 
Regional 

Screening 
Level 

Tap Water 

2.4 
340 
NA 

22000 
1000 
0.19 
370 
0.11 
NA 
1.7 

0.016 

37000 
15 

0.045 
7300 
73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 
NA 
180 
180 
NA 
2.4 
180 

11000 

37000 
0.045 
7300 
NA 
110 

Federal 
MCL 

NA 
7 

NA 
NA 
NA 
80 
70 
5 

NA 
5 
2 

NA 
6 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
10 

2000 
NA 
100 

TABLE .... 38 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

RIDEM 
GAGW 

Objectives 

NA 
7 

NA 
NA 
NA 
NA 
70 
5 

NA 
5 
2 

NA 
6 

NA 
2000 

4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 

2000 
NA 
100 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 5 OF 14 

10 
MW16-28R 

MWl6-28R-NWG-081107 
NORMAL 
20070811 

GW 
EASTERN AREA 

0.1 U 
0.1 U 

0.96 UJ 
3.9 UR 

0.69 U 
0.1 UJ 

0.53 U 
0.1 U 

0.47 
0.47 

0.1 U 

78.1 
17.3 U 

39.1 
0.24 

0.1 U 
330000 

0.38 UJ 
17.4 J 
9.4 J 

15300 
0.46 U 

78700 
2690 

0.047 U 
16.4 J 

28200 
0.98 UJ 
24.5 J 

1500000 
0.075 U 

0.47 UJ 
58.8 J 

14 U 

38.6 
333000 

0.38 UJ 

10 
MWl6-32R 

MWl6-32R-NWG-071607 
NORMAL 
20070716 

GW 
BUILDING 41 

0.5 U 
0.76 U 
0.96 U 

3.9 UR 
0.69 U 
0.35 U 
0.53 U 
0.52 U 

52 

0.51 U 

17.7 U 
1.2 UJ 

I' 

8.4 
0.15 U 

0.1 UJ 
23500 

0.38 U 
1 

6.3 U 
895 

0.46 UJ 
3210 

146 
0.047 UJ 

0.61 J 
2560 
0.98 UJ 

1.9 U 
9770 
0.006 U 

0.47 U 
15 

10 10 10 
MW16-36R MW16-44R MW16-51R 

MW16-36R-NWG-061707 MWl6-44R-NWG-082507 MW16-51 R-NWG-072607 
NORMAL NORMAL ORIG 
20070617 20070825 20070726 

GW GW GW 
EASTERN AREA NORTH CEN FFTA EASTERN AREA 

0.1 U 
0.1 U 

0.96 U 
3.9 UR 

0.69 U 
0.1 U 

0.53 U 
0.1 U 

OU 
0.1 U 
0.1 U 

20.1 J 
1.2 U 

0.022 UJ 
6.7 

0.15 U 
0.1 U 

13000 
0.38 U 
0.15 U 

6.3 U 
1880 
0.46 U 
2220 

177 
0.06 J 
0.59 U 
3620 

8.1 U 
0.91 U 

9500 
0.008 U 

0.47 U 
17.2 

0.5 U 
2.4 

0.96 UJ 
3.9 UR 

0.69 U 
0.35 U 

13 
0.52 U 
1615 . " 
0.51 U 

37 U 
4.4 U 

1 U 
11.3 

0.051 U 
0.13 

17500 
0.22 U 

1.2 U 
1.7 U 

7060 J 
1.2 U 

5110 

0.1 U 
0.1 U 

0.96 U 
3.9 UR 

0.69 U 
0.1 U 

0.53 U 
0.1 U 

OU 
0.1 U 
0.1 U 

14 U 
64.9 J 
29.4 
50.9 J 
0.15 UJ 

0.1 UJ 
2630000 

0.38 UJ 
105 J 

60.3 J 
23100 J 

8.7 J 
318000 J 

1020 10700 J 
0.11 U 0.089 J 
0.75 U 83.4 J 
2160 80900 

8 0.98 UJ 
1.2 U 168 

15300 3780000 
1 U 0.452 U 

0.4 U 0.47 UJ 
22.6 U 2.3 UJ 
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Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Matrix Tap Water 
Area 
Filtered InorQanics (uglL) (continued) 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Vanadium 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters 
Turbidity (NT Us) NA NA 
iPH NA NA 
Conductivity (mS/cm) NA NA 
DO (mg/L) NA NA 
Salinity(%) NA NA 

TABLE 4-38 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 6 OF 14 

10 10 
MW1S-28R MW1S-32R 

RIDEM MWl S-28R-NWG-081 107 MW1S-32R-NWG-071 S07 
GAGW NORMAL NORMAL 

Objectives 20070811 2007071S 
OW GW 

EASTERN AREA BUILDING 41 

NA .. 
NA I 10.3 J I 
NA I 7650 I 
NA I 79900 I 
NA .. 
100 16.1 J 
NA 28000 
50 0.98 UJ 
NA 27.4 J 
NA 1480000 
NA 0.47 UJ 
NA 9.9 U 

NA 26 3.88 
NA 7.37 7.94 
NA 20.6 0.196 
NA 0.36 0.6 
NA 1 0 

10 10 10 
MW1S-3SR MW1S-44R MW1S-51R 

MWl S-3SR-NWG-061 707 MW16-44R-NWG-082507 MWl 6-51 R-NWG-072S07 
NORMAL NORMAL ORIG 
20070S17 20070825 2007072S 

GW GW GW 
EASTERN AREA NORTH CEN FFTA EASTERN AREA 

3.8 3.81 4.52 
8.34 6.83 6.71 
1.25 3.44 31.1 
0.88 0.61 2.67 

0.2 2 

Table 4-38 



Location 
Sample Number 
Sample Code 
Sample Date 
Matrix 

ORNL 
Regional 

Screening 
Level 

Tap Water 

Federal 
MCL 

TABLE 4-38 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 7 OF 14 

10 10 
MWl6-51R MWl6-56R 

RIDEM MWl6-56R-NWG-082807 
GAGW DUP NORMAL 

Objectives 20070726 20070828 

GW GW 

10 10 10 
MW16-59R MWl6-59R MW16-60R 

MW16-59R-NWG-071107 MW16-59R-NWG-071 MW16-60R-NWG-052007 

ORIG DUP NORMAL 
20070711 20070711 20070520 

GW GW GW 
AREA EASTERN AREA 

Table 4-38 



Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Matrix Tap Water 
Area 
Filtered Inorganics (uQlL) (continued) 
Cobalt 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Vanadium 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters 
TUibiditv (NTUs) NA NA 
pH NA NA 
Conductivity (mS/cm) NA NA 
DOJI11.g1L} NA NA 
Salinity (%) NA NA 

TABLE 4-38 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 8 OF 14 

10 10 
MWl6-51R MW16-56R 

RIDEM MWl6-51 R-NWG-072607-o MW16-56R-NWG-082807 
GAGW OUP NORMAL 

Objectives 20070726 20070828 
GW GW 

EASTERN AREA EASTERN AREA 

NA 0.86 U 
NA 1.7 U 
NA 366 J 
NA 2390 
NA 98.1 
100 0.87 U 
NA 7130 
50 5.2 U 
NA 1.4 U 
NA 12700 
NA 0.53 U 
NA 27 

NA 12 
NA 8.41 
NA 1.7 
NA 0.37 
NA 0.1 

10 10 10 
MWl6-59R MW16-59R MW16-60R 

MWl6-59R-NWG-071107 MW16-59R-NWG-071107-o MW16-60R-NWG-052007 
ORIG OUP NORMAL 

20070711 20070711 20070520 
GW GW GW 

EASTERN AREA EASTERN AREA EASTERN AREA 

1.2 1.2 
6.3 U 6.3 U 

3110 2840 
3120 3040 
750 723 

0.59 U 0.59 J 
2490 2490 
0.98 UJ 8.1 U 
0.91 U 0.91 U 

11800 11900 
0.47 U 2.3 
16.5 16.7 

23.6 3.9 
6.85 5.69 
0.17 0.238 

0.5 4.99 
0 0 

Table 4-38 



Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Matrix 

Carbon Disulfide 
Chloroform 
cis-l,2-Dichloroethene 
Tetrachloroethene 
Total Chlorinated VOGs 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 

Aluminum 
Arsenic 
Barium 
Calcium 
Chromium 

ORNL 
Regional Federal 

Screening MCL 
Level 

Tap Water 

2.4 NA 
340 7 
NA NA 

22000 NA 
1000 NA 
0.19 80 
370 70 
0.11 5 
NA NA 
1.7 5 

0.016 2 

37000 NA 
15 6 

0.045 10 
7300 2000 
73 4 
18 5 
NA NA 
110 100 
11 NA 

1500 1300 
26000 NA 

NA 15 
NA NA 
880 NA 
11 2 

730 NA 
NA NA 
180 50 
180 NA 
NA NA 
2.4 2 
180 NA 

11000 NA 

37000 NA 
0.045 10 
7300 2000 
NA NA 
110 100 

TABLE 4-38 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

RIDEM 
GAGW 

Objectives 

NA 
7 

NA 
NA 
NA 
NA 
70 
5 

NA 
5 
2 

NA 
6 

NA 
2000 

4 
5 

NA 
100 
NA 

NORTH KINGSTOWN, RHODE ISLAND 
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10 
MWl6-65R 

MW16-65R-NWG-072507 
NORMAL 
20070725 

GW 
UPGRADIENT 

0.1 U 
0.1 U 
4.7J 
20 J 

0.69 U 
0.1 U 

0.53 U 

1.35 
1.2 
0.1 U 

457 
, , 

0.108 U 
" 

0.15 UJ 
0.1 UJ 

583000 
0.38 UJ 
25.9 J 

10 
MW16-67R 

MWl6-67R-NWG-071507 
NORMAL 
20070715 

GW 
BUILDING 41 

0.5 U 
0.76 U 
0.96 U 

3.9 UR 
0.69 U 
0.35 U 

1.9 
0.52 U 
252 

0.51 U 

341 U 
1.2 UJ 

6.5 
0.15 U 

0.1 UJ 
20400 

1.1 
0.97 U 

10 
MW16-68R 

MW16-68R-NWG-051907 
NORMAL 
20070519 

GW 
BUILDING 41 

2 UJ 
2 UJ 

3.8 U 
16 UR 

2.8 U 

2.1 U 
2 UJ 

500 

" 
2 UJ 

" 1.2 U 
, ' 

272 
2.6 

0.56 J 
43600 

65.6 
44.6 J 

NA 16.1 J 6.3 U ~ 
NA 2690 J 519 123000 
15 0.46 UJ 0.46 UJ 52.1 
NA 20 UJ 2740 ~ 
NA 3.8 U 130 1790 
2 0.047 U 0.047 UJ 0.13 U 

100 44.2 J 2.2 97.1 J 
NA 26200 2180 10100 
50 0.98 UJ 5.5 U 0.98 UJ 
NA 40.8 1.6 U 2.9 U 
NA 50800 9430 11200 
2 0.081 U 0.Q18 U 1.2 

NA 0.47 UJ 1.4 89.5 
NA 2.3 UJ 17.8 290 

NA 14 U 
NA I.·: 

2000 40.5 
NA 15900 
100 0.38 U 

10 10 
MWl6-68R MW16-68R 

MW16-68R-L-081307 MW16-68R-U-081307 
NORMAL NORMAL 
20070813 20070813 

GW GW 
BUILDING 41 BUILDING 41 

0.5 U 0.5 U 
0.76 U 0.76 U 
0.96 UJ 0.96 UJ 
3.9 UR 3.9 UR 
47 6.3 

0.35 U 0.35 U 
3.3 1.2 

0.52 U 0.52 U 
173 511 

0.51 U 0.51 U 
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Investigation 
Location ORNL 
Sample Number Regional Federal 
Sample Code Screening MCL 
Sample Date Level 
Matrix Tap Water 
Area 
Filtered Inorganics (ug/l) (continued) 
Cobait 11 NA 
Copper 1500 1300 
Iron 26000 NA 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Silver 180 NA 
Sodium NA NA 
Vanadium 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters 
Turbidity (NTUs) NA NA 
pH NA NA 
Conductivity (mS/cm) NA NA 
DO (mglL) NA NA 
Salinity (%) NA NA 

TABLE 4-38 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 10 OF 14 

10 10 
MW16-65R MW16-67R 

RIDEM MW16-65R-NWG-072507 MW16-67R-NWG-071507 
GAGW NORMAL NORMAL 

Objectives 20070725 20070715 
GW GW 

UPGRADIENT BUILDING 41 

NA 
NA 
NA 
NA 
NA 
100 
NA 
50 
NA 
NA 
NA 
NA 

NA 4.58 4.64 
NA 12.33 7.81 
NA 5.82 0.18 
NA 0.54 0.7 
NA 0.3 0 

10 10 10 
MW16-68R MW16-68R MW16-68R 

MW16-68R-NWG-051907 MW16-68R-L-081307 MW16-68R-U-081307 
NORMAL NORMAL NORMAL 
20070519 20070813 20070813 

GW GW GW 
BUILDING 41 BUILDING 41 BUILDING 41 

0.27 U 
6.3 U 

1270 
2230 

271 
0.8 U 

2260 
12.1 U 
0.91 U 

9670 
0.47 U 
17.3 U 

> 1100 79.9 19.7 
7.49 7.88 7.07 

0.183 0.187 0.192 
5.43 0.76 0.53 

0 0 0 

Table 4-38 



Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Matrix 

cis-l.2-0ichloroethene 
Tetrachloroethene 
Total Chlorinated VOCs 

Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 

Aluminum 
Arsenic 
Barium 
Calcium 
Chromium 

TABLE 4-38 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN. RHODE ISLAND 
PAGE 11 OF 14 

10 10 
ORNL MWl6-70R MW16-70R 

Regional Federal RIDEM MWl6-70R-NWG-052007 MW16-70R-L-081307 
Screening MCL GA GW NORMAL NORMAL 

Level Objectives 20070520 20070813 
Tap Water GW GW 

BUILDING 41 BUILDING 41 

2.4 NA NA 0.1 UJ 0.5 U 
340 7 7 0.15 J 0.76 U 
NA NA NA 4.2 J 0.96 UJ 

22000 NA NA 30 J 3.9 UR 
1000 NA NA 0.69 U 23 
0.19 80 NA 0.1 UJ 0.35 U 
370 70 70 1.7 0.53 U 
0.11 5 5 0.1 U 0.52 U 
NA NA NA 39.9 16 
1.7 5 5 

0.016 2 2 0.1 UJ 0.51 U 

37000 NA NA 680 
15 6 6 2.2 U 

0.045 10 NA 
7300 2000 2000 1270 

73 4 4 0.15 U 
18 5 5 0.1 U 
NA NA NA 417000 
110 100 100 0.38 UJ 
11 NA NA 0.15 U 

1500 1300 NA 6.3 U 
26000 NA NA 1880 

NA 15 15 0.46 U 
NA NA NA 20 U 
880 NA NA 17.8 J 
11 2 2 0.15 U 

730 NA 100 2.7 U 
NA NA NA 12500 
180 50 50 81.5 
180 NA NA 0.91 U 
NA NA NA 31900 
2.4 2 2 0.049 U 
180 NA NA 0.47 UJ 

11000 NA NA 13.6 U 

37000 NA NA 631 
0.045 10 NA 
7300 2000 2000 1180 
NA NA NA 383000 
110 100 100 0.38 UJ 

10 10 10 
MW16-70R SB16-A3-411MWl6-13R SB16-A3-421MW16-86R 

MW16-70R-U-Q81307 MW16-13R-NWG-l02507 MW16-86R-NWG-121707 
NORMAL NORMAL NORMAL 
20070813 20071025 20071217 

GW GW GW 
BUILDING 41 BUILDING 41 EASTERN AREA 

0.5 U 0.1 U 0.1 U 
0.76 U 0.1 U 0.1 U 
0.96 UJ 1.6 U 1.6 U 

3.9 UR 1.9 U 1.9 UR 
32 J 1 U 1 U 

0.35 U 0.1 U 0.1 U 
2.4J 0.14 U 0.14 U 

0.52 U 0.1 U 0.1 U 
63.4 OU OU 

0.1 U 0.1 U 
0.51 U 0.1 U 0.1 U 

11700 J 2320 J 
4.4 U 4.4 U 

63.2 U 25.6 
0.051 U 0.056 U 
0.11 U 0.11 U 

12200 12700 
30.3 2.2 

6.6 U 1.6 J 
40.9 6 

14600 J 7080 J 
6.9 U 1.5 U 

5150 J 3620 
634 J 647 

0.11 UJ 0.16 U 
11.7 U 2.8 U 

23000 8420 
11.3 10 U 
29.3 1.2 U 

23800 19300 
1 U 0.075 U 

12.9 U 2U 
41.2 U 21.4 U 

37 U 37 U , :' 
11 U 16.6 J 

10200 12100 
0.22 U 0.24 J 

Table 4-38 



Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Matrix 

Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Miscellaneous Parameters 
Turbidity (NTUs) 
!pH 
Conductivity(mS/cm) 
DO (mglL) 
Salinity (%) 

ORNL 
Regional Federal 

Screening MCL 
Level 

Tap Water 

11 NA 
1500 1300 

26000 NA 
NA NA 
880 NA 
730 NA 
NA NA 
180 50 
180 NA 
NA NA 
180 NA 

11000 NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

TABLE 4-38 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 12 OF14 

10 10 
MW16-70R MW16-70R 

RIDEM MW16-70R-NWG-052007 MW16-70R-L-081307 
GAGW NORMAL NORMAL 

Objectives 20070520 20070813 
GW GW 

BUILDING 41 BUILDING 41 

NA 0.15 U 
NA 6.3 U 
NA 32.6 U 
NA 20 U 
NA 1.8 U 
100 2.4 U 
NA 11500 
50 79.1 
NA 0.91 UJ 
NA 29400 
NA 0.47 UJ 
NA 15.4 U 

NA 6.2 16.3 
NA 12.35 11.99 
NA 4.31 3.87 
NA 5.8 1 
NA 0.2 0.2 

10 10 10 
MW16-70R SB16-A3-41/MW16-13R SB16-A3-421MW16-86R 

MW16-70R-U-081307 MW16-13R-NWG-102507 MW16-86R-NWG-121707 
NORMAL NORMAL NORMAL 
20070813 20071025 20071217 

GW GW GW 
BUILDING 41 BUILDING 41 EASTERN AREA 

0.31 U 0.43 U 
1.7 U 1.7 U 

203 4550 
2280 2950 

309 602 
0.58 U 1.7 U 

17300 8040 
10.2 J 6U 

1.2 U 1.2 U 
21200 19200 

0.4 U 0.4 U 
15 U 21.9 U 

5.84 184 40 
11.86 8.97 10.36 

2.8 0.233 0.207 
0.86 0.36 0 

0.1 0 

Table 4-38 



Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Matrix 

cis·l.2·Dichloroethene 
Tetrachloroethene 
Total Chlorinated VOCs 

Barium 
Be Ilium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Selenium 
Silver 
Sodium 

Barium 
Calcium 
Chromium 

ORNL 
Regional 

Screening 
Level 

Tap Water 

2.4 
340 
NA 

22000 
1000 
0.19 
370 
0.11 
NA 
1.7 

0.016 

37000 
15 

0.045 
7300 

73 
18 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
11 

730 
NA 
180 
180 
NA 
2.4 
180 

11000 

37000 
0.045 
7300 
NA 
110 

TABLE 4-38 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

Federal 
MCL 

NA 
7 

NA 
NA 
NA 
80 
70 
5 

NA 
5 
2 

NA 
6 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
2 

NA 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
10 

2000 
NA 
100 

NORTH KINGSTOWN, RHODE ISLAND 

RIDEM 
GAGW 

Objectives 

NA 
7 

NA 
NA 
NA 
NA 
70 
5 

NA 
5 
2 

NA 
6 

NA 
2000 

4 
5 

NA 
100 
NA 
NA 
NA 
15 
NA 
NA 
2 

100 
NA 
50 
NA 
NA 
2 

NA 
NA 

NA 
NA 

2000 
NA 
100 

PAGE 130F 14 

10 
SB16·UG·04lMW16·82R 
MW16·82R·NWG-102407 

NORMAL 
20071024 

GW 
UPGRADIENT 

0.1 U 
0.1 U 
1.6 U 
1.9 UR 

1 U 
0.1 U 

0.14 U 
0.1 U 

OU 
0.1 U 
0.1 U 

24800 J 
4.4 U 

1 U 
122 

0.99 U 
0.11 U 

23400 
68.5 
18.5 U 
81.9 

45300 J 
28.9 U 

11900 J 
753 J 
0.11 UJ 
41.6 

12100 
5.2 U 

10.1 U 
24400 

1 U 
32.3 
153 

39.2 J 
1 U 

11 U 
18800 

0.23 U 

10 
SBl6-UG·07/MWl6-84R 
MW16·84R·NWG·121607 

NORMAL 
20071216 

GW 
UPGRADIENT 

0.1 U 
0.1 U 
1.6 U 
12 J 

2.8 
0.1 U 

0.14 U 
0.1 U 

OU 
0.1 U 
0.1 U 

2300 J 
4.4 U , .. 
27 

0.051 U 
0.15 U 

11600 
4 

4.5 J 
8.1 

16900 J 
2.1 U 

4810 
604 

0.16 U 
4.5 

4910 
5.2 U 
1.9 U 

19800 
0.075 U 

1.7 U 
21.2 U 

37 U 
I.:· 

16 J 
11400 

0.22 U 

10 10 
SB16·UG-09/MW16·83R SB16·UG·09/MW16·83R 
MWl6-83R·NWG·121807 MW16·83R·NWG·121807·D 

ORIG DUP 
20071218 20071218 

GW GW 
UPGRADIENT UPGRADIENT 

0.1 U 0.1 U 
0.1 U 0.1 U 
1.6 U 1.6 U 
1.9 UR 1.9 UR 

1 U 1 U 
0.1 U 0.1 U 

0.14 U 0.14 U 
0.1 U 0.1 U 

OU OU 
0.1 U 0.1 U 
0.1 U 0.1 U 

3220 J 2460 J 
4.4 U 4.4 U 

17.9 J 14.8 J 
0.051 U 0.051 U 

0.11 U 0.11 U 
17400 17200 

10.1 8.9 
2.6 J 2J 
8.5 7.7 

4870 J 3880 J 
2.3 U 2.4 U 

4050 3750 
482 460 

0.16 U 0.16 U 
9.1 7.9 

6310 5970 
7.6 U 9.8 U 
1.2 U 1.2 U 

30600 29800 
0.075 U 0.075 U 

4.5 3.3 
29 25.9 

37 U 37 U 

11 U 11 U 
17400 18000 

0.22 U 0.31 U 
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Investigation 
Location ORNL 
Sample Number Regional 
Sample Code Screening 
Sample Date Level 
Matrix Tap Water 
Area 
Filtered Inorganics (ug/L) (continued) 
Cobalt 11 
Copper 1500 
Iron 26000 
Magnesium NA 
Manganese 880 
Nickel 730 
Potassium NA 
Selenium 180 
Silver 180 
Sodium NA 
Vanadium 180 
Zinc 11000 
Miscellaneous Parameters 
Tumidity (NTUs) NA 
_pH NA 
Conductivity (mS/cm) NA 
DO (mglL) NA 
Salinity(%) NA 

TABLE 4-38 

SUMMARY OF CHEMICALS DETECTED 
2007 SHALLOW BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 14 OF14 

10 10 
SB16-UG-04lMWl6-82R SBl6-UG-07/MWl6-84R 

Federal RIDEM MWl6-82R-NWG-l02407 MWl6-84R-NWG-121607 
MCL GAGW NORMAL NORMAL 

Objectives 20071024 20071216 
GW GW 

UPGRADIENT UPGRADIENT 

NA NA 0.59 U 2.9 J 
1300 NA 1.7 U 3J 
NA NA 109 J 12700 
NA NA 4000 4020 
NA NA 126 558 
NA 100 1.4 U 2U 
NA NA 5750 4770 
50 50 8.8 J 5.8 U 
NA NA 1.2 U 1.2 U 
NA NA 23200 21600 
NA NA 1.5 U 0.4 U 
NA NA 12.6 U 15 U 

NA NA >1100 21 
NA NA 8.33 9.98 
NA NA 0.229 0.235 
NA NA 0.43 0.05 
NA NA 0 

10 10 
SB16-UG-09/MW16-83R SB16-UG-09/MW16-83R 
MWl6-83R-NWG-121807 MW16-83R-NWG-121807-0 

ORIG DUP 
20071218 20071218 

GW GW 
UPGRADIENT UPGRAOIENT 

0.13 U 0.068 U 
1.7 U 2U 
89 U 89 U 

3050 3110 
434 445 
1.7 U 1.1U 

5220 5300 
5.7 U 9.4 U 
2.4 U 4.2 U 

27900 28200 
0.4 U 0.48 U 

16.1 13.6 

35 
8.14 

0.253 
0.3 

0 

Table 4-38 





Investigation 
Location 
Sample Number 
Sample Code 
Sam Ie Date 

Carbon Disulfide 
Chlorodibromomethane 
cis-1,2-Dichloroethene 
Methane 
Total 1,2-Dichloroethene 
Total Chlorinated VOCs 
trans-1,2-Dichloroethene 
Trichloroethene 
Low-Level Volatile Or anics 
1,1-Dichloroethene 

Arsenic 
Barium 
Calcium 
Chromium 
Cobalt 
Co er 
Iron 
Lead 
Ma nesium 
Man anese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 
Dissolved Metals u L 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium 
Cobalt 
Co er 
Iron 

ORNL 
Regional 

Screening 
Level 

2.4 
1.1 
NA 

1000 
0.8 
370 
NA 
330 
NA 
110 
1.7 

0.41 
0.016 

37000 
0.045 
7300 
NA 
110 
11 

1500 
26000 

NA 
NA 
880 
730 
NA 
180 
NA 
180 

11000 

37000 
0.045 
7300 
NA 
110 
11 

1500 
26000 

Federal 
MCL 

NA 
80 

NA 
NA 
80 
70 
NA 
NA 
NA 
100 
5 

NA 
10 

2000 
NA 
100 
NA 

1300 
NA 
15 
NA 
NA 
NA 
NA 
50 
NA 
NA 
NA 

NA 
10 

2000 
NA 
100 
NA 

1300 
NA 

TABLE 4-39 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

RIDEM 
GAGW 

Objectives 

NA 
NA 
NA 
NA 
NA 
70 
NA 
70 
NA 
100 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 1 OF 5 

08 08 08 
MW16-02R2 MW16-02R2 MW16-02R2 

MW16-02R2-NWG-100604 MW16-02R2-NWG-100604-AVG MW16-Q2R2-NWG-100604-D 
ORIG AVG DUP 

10/612004 10/612004 1 0/612004 

10 U 0.184 J 0.184 J 
10 U 5.5 U 1 U 
OU OU OU 

10 U 5.5 U 1 U 
10 U 5.5 U 1 U 

5.54 J 5.74 J 5.94 
1.1 J 1.05 J 1 J 

5.54 J 5.96 J 6.39 

476 472 468 
10 U 0.448 J 0.448 J 

08 
MW16-05R2 

MW16-Q5R2-NWG-102604 
NORMAL 

10/26/2004 

1 U 
1 U 

OU 
1 U 
1 U 

0.597 J 
4.3 U 

0.597 J 

10.1 
1 U 

5 470 465 460 9.37 

0.587 0.5885 
0.1 U 0.1 U 

I . I .. 
NA 153 154.5 
NA 0.42 U 0.42 U 

2000 37.9 37.8 
NA 31300 31400 
100 0.51 J 0.53 J 
NA 0.27 0.265 
NA 0.59 U 0.545 U 
NA 159 155.5 
15 0.05 U 0.0375 J 
NA 1320 1315 
NA 224 221.5 
100 0.88 0.845 
NA 2740 2740 
50 0.29 U 0.29 U 
NA 9950 10025 
NA 1.1 1.15 
NA 1.3 J 1.25 J 

NA 129 128 
NA 

2000 34.6 34.8 
NA 30900 30750 
100 0.82 0.73 
NA 0.13 0.13 
NA 0.2 J 0.27 J 
NA 125 124 

0.59 
0.1 U 

I 

156 
0.42 U 
37.7 

31500 
0.55 J 
0.26 

0.5 U 
152 

0.05 J 
1310 
219 

0.81 
2740 
0.29 U 

10100 
1.2 
1.2 J 

127 

35 
30600 

0.64 
0.13 
0.34 
123 

0.0927 J 
0.1 U 
0.1 U 

46 
: . 

106 
723000 

1.3 U 
1.2 

36.2 J 
2370 

0.2 J 
193000 

3050 
14.3 J 

41000 
41.5 

3000000 J 
0.4 U 
7.3 U 

1.8 
I' 

97.2 
774000 

0.98 U 
1.3 

29.5 J 
2590 
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Investigation ORNL 
Location Regional Federal 
Sample Number Screening MCL 
Sample Code Level 
Sample Date Tap Water 
Dissolved Metals (uglL) (Continued) 
Lead NA 15 
Magnesium NA NA 
Manganese 880 NA 
Nickel 730 NA 
Potassium NA NA 
Selenium 180 50 
Sodium NA NA 
Vanadium 180 NA 
Zinc 11000 NA 
Miscellaneous Parameters (mg/L) 
Alkalinity NA NA 
Ammonia NA NA 
Chloride NA NA 
Dissolved Inorganic Carbon NA NA 
Dissolved Organic Carbon NA NA 
Salinity (ppth) NA NA 
Sulfate NA NA 

TABLE 4-39 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

RIDEM 
GAGW 

Objectives 

15 
NA 
NA 
100 
NA 
50 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE20F5 

08 08 
MW16-02R2 MW16-o2R2 

MW16-o2R2-NWG-100604 MW16-o2R2-NWG-100604-AVG 
ORIG AVG 

1016/2004 1016/2004 

0.08 U 0.08 U 
1360 1340 

134 133 
0.86 0.845 

2800 2770 
0.43 J 0.4 J 

9840 J 9670 J 
1.3 1.25 
3.3 3.3 

96.5 97 
0.15 0.1 
10.5 9.985 

5 4.5 
3 2 

0.133 0.137 
15.3 14.9 

08 08 
MW16-02R2 MW16-05R2 

MW16-02R2-NWG-100604-D MW16-05R2-NWG-102604 
DUP NORMAL 

1016/2004 10/26/2004 

0.08 U I 0.11 J I 
1320 I 214000 J 

132 . , 
0.83 16.8 J 
2740 44900 
0.37 J 49.9 

9500 J 3050000 
1.2 0.08 U 
3.3 4.8 

97.5 42.5 
0.1 U 0.15 

9.47 5850 
4 5 
1 2 

0.141 10.4 
14.5 706 

Table 4·39 



I Location 
I~ample Number 
ISample Code 
lSample Date 
Volatile (uglL) 
11,1 I 

I BTEXll I 
Carbon Disulfide 
:hll 
is-I. 
~ne 
~1 

~ IVOC~I 
~1?· 

,,,,,. Volatile Organics (ugIL) 
11.1-0 
'Benzene 
'Vinyl Chloride 
Total Metals (uglL) 
IAluminum 
IArsenic 
IBarium 
Calcium 

ICobalt 
ICopper 
liron 
_ead 

~el 
~nt"",,;,,", 

~"I"n;"", 

Sodium 
Vanadium 
Zinc 

I Metals (uglL) 
Aluminum 
Arsenic 
~um 
.c;~cium 
Chromium 
Cobalt 
Copper 
Iron 

TABLE 4-39 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NeBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 3 OF 5 

ORNL 08 
Regional Federal RIDEM MW16-15R2 

Screening MCL GAGW MW16-15R2-NWG-101404 
Level Objectives NORMAL 

Tap Water 10/1412004 

2.4 NA NA 1 U 
1.1 80 NA 0.303 J 
NA NA NA 0.0235 

1000 NA NA U 
80 Nt 0.49' J 

170 70 70 2~ 

~t NA N~ 3. U 
130 NA 7C 27. 
NA NA NA 239 
110 100 100 0.306 J 
1.7 5 5 

340 I 7 I 7 I 1.31 
0.41 I 5 , 5 , 0.0235 J 

0.016 , 2 , 2 

37000 NA NA I 272 
0.045 10 NA 
7300 2000 2000 17.9 
NA NA NA 18600 
110 100 100 1.9 U 
11 NA NA 0.28 

1500 1300 NA 2.1 U 
26000 NA NA 3490 

NA 15 15 0.82 
NA NA NA 1180 
880 NA NA 155 J 
730 H~ 100 1.6 
NA NA NA 4880 
180 50 50 0.29 U 
NA NA NA 10300 J 
180 NA NA 3.8 

11000 NA NA 18.5 

37000 NA NA I 67.4 
0.045 10 NA 
7300 200(). 2000 12.4 
NA NA NA 18900 
110 100 100 1.UI 
11 NA NA 0.014 U 

1500 1300 NA 0.16 U 
26000 NA NA 58.2 J 

08 
MW16-55R2 

MW16-55R2-NWG-092904 
NORMAL 

1 U 
1 U 

0.0281 
1.02 

1 
1 

3.3 
1 
Ol 
1 l 
lU 

I 0.1 U , 0.0281 J , 
0.1 U , 

I 831 
0.42 U 
343 

153000 
1.7 U 

0.16 J 
12.8 J 
760 

0.66 J 
369 
14.5 
3.5 J 

11600 
0.29 U 

14200 
0.4 U 
9.1 J 

I 610 
0.092 U 

313 
154000 J 

0.55 U 
0.1 J 

0.23J 
363 
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Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
Dissolved Metals (ugtL) (Continued) 
Lead 
MaQnesium 
ManQanese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 
Miscellaneous Parameters (mgtL) 
Alkalinity 
Ammonia 
Chloride 
Dissolved InorQanic Carbon 
Dissolved OrQanic Carbon 
Salinity (ppth) 
Sulfate 

TABLE 4-39 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE 4 OF 5 

ORNL 08 
Regional Federal RIDEM MW16-15R2 

Screening MCL GAGW MW16-15R2-NWG-l01404 
Level Objectives NORMAL 

Tap Water 10/1412004 

NA 15 15 0.2 
NA NA NA 945 
880 NA NA 90.7 J 
730 NA 100 0.82 
NA NA NA 4880 
180 50 50 0.3 U 
NA NA NA 10300 
180 NA NA 2.4 

11000 NA NA 4.4 J 

NA NA NA 38.5 
NA NA NA 0.13 
NA NA NA 10.4 
NA NA NA 2 
NA NA NA 2 
NA NA NA 0.078 
NA NA NA 16.9 

08 
MW16-55R2 

MWl6-55R2-NWG-092904 
NORMAL 
9129/2004 

0.26 J 
196 

0.03 J 
3.3 J 

11300 
0.3 U 

12600 
0.27 U 

1.3 J 

392 
0.31 U 
13.2 

1 U 
2 

0.983 
3.08 

Table 4-39 



Investigation Description: 
08 - CTO 97 Supplemental Phase" Investigation 

Qualifiers: 
J - Estimated value. 
U - Non-detected result. 
UJ - Non-detected result is estimated. 
UR - Non-detected result is rejected. 

Sample Code Description: 
NORMAL - One sample was collected at this location. 
ORIG - First of two samples collected at this location. 
DUP - Second of two samples collected at this location. 
AVG - Average of the two samples collected at this location. 

Acronyms: 
GA = Drinking water suitability 
GW = Groundwater 
MCL = Maximum Contaminant Level 
NA = Not applicable/not available 
ORNL = Oak Ridge National Laboratory 
RI = Remedial Investigation 
RIDEM = Rhode Island Department of Environmental Management 
VOC = Volatile organic compound 

Footnotes: 

TABLE 4·39 

SUMMARY OF CHEMICALS DETECTED 
2004 DEEP BEDROCK GROUNDWATER SAMPLES 

PHASE III RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 
PAGE50F5 

1 - The calculation of the BTEX and the total chlorinated VOCs are defined in the Section 4 text. "0 U" indicates that this chemical group was not detected in the sample analyzed. 
2 - A concentration that is shaded exceeds one or more criterion presented in the table. 
3 - A blank cell in the table indicates that the sample was not analyzed for the target analyte. 
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Investigation 
Location 
Sample Number 
Sample Code 
Sample Date 
matrix 
area 
Volatile Or anic Com 

TABLE 4-40 

SUMMARY OF CHEMICALS DETECTED 
2007 DEEP BEDROCK GROUNDWATER SAMPLES 

PHASE 1Il RI FOR IR PROGRAM SITE 16 
FORMER NCBC DAVISVILLE 

ORNL 
Regional 

Screening 
Level 

Tap Water 

340 
370 
NA 

NORTH KINGSTOWN, RHODE ISLAND 

Federal 
MCL 

7 
70 
NA 

RIDEM 
GAGW 

Objectives 

7 
70 
NA 

10 
MW16-02R2 

MWI6-o2R2-NWG-082407 
NORMAL 
20070824 

GW 
NCENTRAL EASTERN 

3.9 
7.2 

451 

10 
MW16-0SR2 

MW1&-oSR2-NWG-oS2307 
NORMAL 
20070823 

GW 
NCENTRAL EASTERN 

0.1 U 
0.53 U 

12 
1.7 5 5 440 12 

37000 
7300 
73 
NA 

er 1500 
26000 

NA 
Ma nesium NA 
Man anese 880 
Potassium NA 
Selenium 180 
Silver 180 
Sodium NA 
Miscellaneous Parameters 
Turbidity (NTUs) NA 
pH NA 
Conductivijy (mS/cm~ NA 
DO (mg/L) NA 
Salin~y % NA 

Qualifiers: 
J - Estimated value. 
U - Non-detected res un. 
UJ - Non-detected resuh is estimated. 

Sample Code Description: 
NORMAL - One sample was collected at this location. 

Acronyms: 
GA = Drinking water suijabilijy 
GW = Groundwater 
MCL = Maximum Contaminant Level 
NA = Not applicable/not available 
ORNL '" Oak Ridge National Laboratory 
RI = Remedial Investigation 

NA 
2000 

4 
NA 

1300 
NA 
15 
NA 
NA 
NA 
50 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

RIDEM = Rhode Island Dapartment of Environmental Management 
VOC = Volatile organic compound 

Footnotes: 
Bolding indicates that the chamical was detected in the sample. 

NA 85.6 37 U 
2000 22 93.8 

4 0.051 U 0.073 J 
NA 32700 649000 
NA 2 t.7 UJ 
NA 193 J 147 
15 1.2 U 16.1 J 
NA 1790 ~ 
NA 317 3880 
NA 2140 33700 
50 5.2 U 12 J 
NA 2.9 U 155 
NA 11200 2490000 

NA 3.46 3.56 
NA 10.07 9.16 
NA 0.241 16 
NA 0.52 0.44 
NA 0 0.9 

1 - The calculation of total chlOrinated VOCs are defined in the Section 4 text. '0 U' indicates that this chemical group was not detected in the sample analyzed. 
2 - A concentration that Is shaded exceeds one or more criterion presented in the table. 
3 - A blank cell In the table indicates that the sample was not analyzed for the target analyte. 
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Attachment A of Enclosure 1 August 24, 2009 

ATTACHMENT A 
TECHNICAL MEMORANDUM 

PRELIMINARY REMEDIATION GOALS FOR 
GROUNDWATER UNDERLYING SITE 16 AT 

THE FORMER NCBC, DAVISVILLE RHODE ISLAND 

Introduction 

The preliminary remediation goals (PRGs) presented for groundwater in the Draft Feasibility 

Study (FS) for Site 16 at .the former Naval Facility Battalion Center (NCBC) are based on the 

State of Rhode Island Department of Environmental Management (RIDEM) 10GB" groundwater 

standards and risk-based concentrations developed for the vapor intrusion pathway (i.e., the 

migration of volatile organic chemicals from groundwater to the indoor air of a 

commerciallindustrial building.) These PRGs were selected based on the current RIDEM 

classification of the groundwater underlying Site 16 as well as several site-specific hydrogeologic 

and land/groundwater use factors discussed herein. 

Based on comments received from Region I of the Environmental Protection Agency (EPA 

Region I) on the Draft FS for Site 16, the Navy acknowledges that EPA Region I is not in 

agreement with the PRGs recommended in the Draft FS. Rather the Region proposes Safe 

Drinking Water Act (SDWA) maximum contaminant levels (MCLs), maximum contaminant levels 

goals (MGLGs), or other drinking water standards/risk-based criteria as PRGs based on the 

assumption the groundwater may be used as a drinking water source. The EPA Region I 

comments are based on guidance presented in a recent EPA summary document of the 

requirements of the National Contingency Plan (NCP) and the fact that RIDEM does not have an 

approved Comprehensive. State Groundwater Protection Program (CSGWPP) (USEPA, June 

2009). The Region has specifically stated that, according the Guidelines for Ground-Water 

Classification Under the EPA Ground-Water Protection Strategy (USEPA, 1988), the groundwater 

underlying Site 16 should be categorized as EPA Class II B groundwater (i.e., groundwater 

considered potentially usable as a source of drinking water, both from a quality and yield 

standpoint). However, as detailed in the following narrative, the Navy believes that the EPA 

position is at variance with: 1) previous EPA statements regarding the groundwater underlying 

Site 16 (see Attachment A), 2) EPA philosophy expressed in guidance documents for the EPA 

groundwater programs, and 3) the current RIDEM classification of the groundwater underlying the 

former NCBC Davisville. 
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This technical memorandum presents the rationale for Navy's position that the groundwater 

underlying Site 16 should not be considered a potential drinking water source. Thus, drinking 

water standards and criteria should not be selected as groundwater PRGs for Site 16. The 

rationale considered the RIDEM classification and both EPA and Navy guidance and policy 

documents on the subject. 

RIDEM Classification of Groundwater Underlying Site 16 

Per the RIDEM Rules and Regulations for Groundwater Quality (March 2005) RIDEM has 

classified the groundwater resources of Rhode Island using four classes established in Chapter 

46-13.1 of the General Laws of Rhode Island, 1956, as amended. The current groundwater 

classification map (May 2006) is displayed on Figure 1; the formal groundwater clas~ification 
definitions are provided in Table 1. Per Rule 9 of the regulations, groundwater located beneath 

highly urbanized/developed areas with dense concentrations of industrial/commercial activity or in 

the vicinity of landfills may be classified "G8" " indicating that the groundwater resource "may not 

be suitable for public or private drinking water use without treatment due to known or presumed 

degradation". Approximately 9 percent of the state, including the groundwater resource 

underlying most of NC8C Davisville, is classified as "G8". The highly developed areas in the 

vicinity of the City of Providence have also been designated "G8". RIDEM relied on data from 

known sources of contamination and land use information for the G8 delineation. The RIDEM 

"G8" numerical groundwater standards are designed to control threats to human health based on 

the potential for contaminants in the groundwater to volatilize and accumulate in indoor air (e.g., a 

basement). There is no State goal to restore groundwater classified GB to drinking water 

quality_ The EPA recommendation to remediate the groundwater underlying Site 16 to 

drinking water standards is at variance with stated goals and classifications established in 

State of Rhode Island groundwater regulations. 

RIDEM Comprehensive State Groundwater Protection Program (CSGWPP) 

In December 1992, the EPA published the "Final Comprehensive State Ground Water Protection 

Program Guidance" (EPA 100-R-93-001). The CSGWPP was intended to be a focal pOint for 

partnerships between EPA, the States, Native American Tribes, and local governments to 

achieve a more efficient, coherent, and comprehensive approach to protecting the nation's 

groundwater resources. CSGWPPs were also viewed as important in implementing EPA's 

groundwater protection goals and principles. The following excerpts exemplify the EPA 

philosophy regarding restoration as presented in the guidance document: 
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Page 1-2 .... 

Remediation based on relative use and value of ground water. Although the focus of 

ground water protection should be on the prevention of contamination, remediation must 

be pursued as a final option when prevention fails or where contamination already exists. 

EPA's goal is to remediate all aquifers to meet their designated uses. Given the expense 

of cleaning up ground water contamination and the need to focus more effort and 

resources on prevention, EPA and States must take a realistic approach to restoration 

based on the actual and reasonably expected uses of the resource as well as on social 

and economic values. EPA, the States, and other federal agencies must work together to 

ensure consistent approaches to determining clean-up objectives. 

Page 1-1L .. 

Remediation should be based on differential protection. While prevention of 

contamination will be promoted to the extent possible, decision-making concerning the 

appropriate level of remediation will need to be based, in part, on the relative use and 

value of the contaminated ground water. Clean-up of contaminated ground water is both 

time and resource intensive. Because of the need to attend to other environmental and 

societal issues in a time of limited resources, choices will have to be made about where 

to focus remedial actions and the extent of the remediation to be sought. 

Page 8-4 .... 

For A Reasonably Expected Source of Drinking Water. EPA considers the following 

factors to be important in evaluating the future use of groundwater ... 

- Hydrologic characteristics, including water quality and quantity 

- Availability and cost of alternative water supplies 

- Demographics, including future growth and population patterns 

- Remoteness from likely areas of residential or other development 

- Land use planning 

- Remediation technology for, and practicality of, remediation 

- Cost of prevention and remediation 

- Inter-jurisdictional considerations 

Part II 

Page 1·18 With regard to coordination with Superfund ... 
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... Under the CSGWPP approach, current and reasonably expected uses would be 

determined by a State and would be consistently applied to all State and Federal 

programs. Where a CSGWPP is in place, the Superfund program may provide flexibility 

to focus more intensive long-term remedial efforts at sites where ground water is more 

highly valued by the State and less intensive efforts (i.e., longer restoration time periods) 

in other areas. 

The primary components of a CSGWPP are listed in Table 2. However, per discussions with the 

EPA Office of Groundwater and Drinking Water, the CSGWPP program is no longer active at the 

federal level. It was phased out in 1996/1997 because there was no mandatory legislation or 

funding, and because of the enactment of the 1996 Safe Drinking Water Act (which included 

mandatory legislation). Section 1429 of the 1996 Safe Drinking Water Act describes a 

comprehensive ground water program; however, an EPA representative indicates that currently 

there is no funding for the federal program (see Attachment B). The EPA representative also 

indicates that the EPA-endorsement of a state program may be done at the regional level 

Eleven States (Alabama, Connecticut, Delaware, Georgia, Illinois, Massachusetts, Nevada, New 

Hampshire, Oklahoma, Vermont, and Wisconsin) have EPA endorsed CSGWPPs as stated in the 

National Water Quality Inventory, 1998 Report to Congress (USEPA, August 2000). One 

example of a New England state with an EPA-endorsed CSGWPP is Massachusetts, where the 

CSGWPP has led to the development of additional groundwater protection programs in the state. 

Per discussions with the State of Massachusetts Department of Environmental Protection 

(MassDEP) Groundwater Supply Protection Department, only those sites determined to be 

drinking water supplies need to meet drinking water standards and other areas would need to 

meet waste site cleanup standards. 

Per discussions with the RIDEM Water Resource Department, the State did begin discussions 

with the EPA regarding the development of an EPA-endorsed CSGSPP for the State of Rhode 

Island when the EPA's program was initiated. While the CSGSPP was never completely 

developed by RIDEM, the RIDEM groundwater protection program appears to have completed 

many of the CSGSPP strategic activities listed in Table 2. The current RIDEM groundwater 

protection program was established largely in response to a state law passed in 1985. 

Subsequently, RIDEM developed the Rhode Island Groundwater Protection Strategy (1989) 

much of which has been implemented. RIDEM has not formally updated this strategy due to 

resource constraints and some Agency roles have changed due to the evolution of the State 

groundwater programs. However, groundwater protection goals are reflected in the State act, 

and a corresponding classification system and ambient standards have been promulgated in 
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State groundwater quality regulations. The RIDEM Office of Water Resources does compile and 

assess information on groundwater quality and periodically reports on groundwater quality 

conditions. 

The EPA Region I comment that the GB numerical groundwater standards are not 

acceptable PRGs for Site 16 because RIDEM does not have an approved CSGWPP must be 

re-considered in light of the fact that this federal program appears to be inactive at this 

time. The lack of a formal endorsement of the current State program appears to be a 

function, in part, of resource constraints at both the state and federal level and is not 

necessarily reflective of the incompleteness or inadequacy of the State program. Perhaps, 

more importantly, the philosophy presented in the CSGWPP guidance document indicates 

that risk managers must take into consideration a range of factors when making funding 

decisions for groundwater restoration. While it may be true that a groundwater resource 

is suitable in terms of "yield" and could be returned to drinking water standards 

(assuming unlimited funding was available), these are not the only factors that our society 

must consider when making remediation decisions. 

Navy Classification of Groundwater Resource Underlying Site 16 

The groundwater classification and clean-up guidance presented in the following recent Navy 

guidance were used in the determination of PRGs for the groundwater underlying Site 16: 

Evaluation of Site-Specific Criteria for Determining Potability and Cleanup Goals for Impacted 

Groundwater (Navy, April 2009). The guidance document presents the factors to consider when 

determining groundwater beneficial uses and, ultimately, the clean-up goals for groundwater (if 

warranted). The guidance references the aforementioned EPA 1988 Guidelines for Ground 

Water Classification Under the EPA Groundwater Protection Strategy and EPA 1992 Final 

Comprehensive State Ground Water Protection Program Guidance. It should be noted that the 

EPA considers all groundwater to be a potential source of drinking until is demonstrated that it is 

not reasonably anticipated to be a drinking-water source based on an evaluation of site-specific 

factors. A groundwater resource that is currently used or has the potential to be used as a 

drinking water source is designated either Class I or Class II groundwater resource. 

In determining whether or not the groundwater resource may reasonably be used as a drinking

water resource, the EPA guidance focuses on the "yield" and "quality" of the groundwater 

resource. Specifically, the only groundwater resources that are not considered potential drinking 

water supplies are those "that are saline or otherwise contaminated beyond levels which would 

allow use for drinking or other beneficial purposes .... These include groundwaters (1) with at total 
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dissolved solids (TDS) concentration over 10,000 mg/L, or (2) that are so contaminated by 

naturally occurring conditions, or the effects of broad-scale human activity (i.e., unrelated to a 

specific activity), that they cannot be cleaned up using treatment methods reasonably employed 

in public water-supply systems." A groundwater resource that does not have the potential to be 

used as a drinking water source is designated a Class III groundwater resource. 

The site-specific guiqance recommended by the Navy to determine the potential beneficial use(s) 

of groundwater (e.g., the potential use of a resource as a drinking water source) is somewhat 

broader than the EPA's guidance and includes the following site- and non-site specific factors or 

characteristics: 

• Department of Defense (000) criteria. Assuming that CVOC contamination in the 

groundwater underlying Site 16 could be effectively remediated to drinking water 

standards, a significant portion of the groundwater resource underlying the site would 

meet the DoD total dissolved standard for a drinking water source for a military facility. 

However, the groundwater abutting the Allen Harbor shoreline and the Narragansett Bay 

shoreline is saline and is not suitable as a drinking water supply. 

• Local hydrogeology and the potential for groundwater well development. The 

geological and hydrogeological data presented in the Phase III RI document indicate the 

. groundwater resource underlying Site 16 is capable of sustaining a domestic water 

supply well. 

• The potential for impacted groundwater from the site to contaminate another 

potable water source. There are no potable groundwater wells within or downgradient 

of the CVOC plume or between the edge of the known plume boundary and the 

Narragansett Bay shoreline. The CVOCgroundwater plume discharges to Allen Harbor 

to the north and Narragansett Bay to the east. 

• Vulnerability of the groundwater to\ contamination. Per State of Rhode Island 

regulations, the groundwater located beneath highly urbanized/developed areas with 

dense concentrations of industrial/commercial activity or in the viCinity of landfills may be 

classified "GB" "by the State of Rhode Island indicating that the groundwater resource 

"may not be suitable for public or private drinking water use without treatment due to 

known or presumed degradation". As noted above, the groundwater resources underlying 

Site 16 as well as the highly developed areas in the vicinity of the City of Providence 

have been classified as such by the RIDEM. The Site 16 area has been extensively 

developed for military purposes in the past and the current/future use is industrial/ 

commercial. The depth to groundwater at Site 16 is very shallow and there are no 

aquitards impeding the movement of contamination within the overburden system or 
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between the overburden and bedrock systems. Consequently, the current State 

classification of the groundwater, the current/anticipated future land use, and the site

specific hydrogeological characteristics indicate that this groundwater resource would be 

a poor choice as a potable water supply source. The Navy guidance recommends that, 

"Groundwater that is highly susceptible to contamination generally should not be 

developed for potable water supply". 

• Ecological vitality of the groundwater. The geological, hydrogeological, and surface 

water/sediment data presented in the Phase III RI document indicate the groundwater 

resource underlying Site 16 does discharge to Allen Harbor to the north and Narragansett 

Bay to the east. However, 'the RI surface water and sediment data collected to date 

indicate that significant CVOC concentrations have not been detected in these resources. 

• Historic use of groundwater. A public water system has served the NCBC Davisville 

area since the 1950s. The groundwater resource underlying' Site 16 was used for 

domestic purposes by the Navy. 

• The projected water demands of the area. Based on recent discussions with the local 

Quonset Development Corporation (QDC), the existing public water supply system is 

adequate for current and anticipated future water supply needs. 

• Jurisdictional control/Existing standards and controls for potable water 

development. The Navy does currently exercise control over land/groundwater use for 

the Site 16 area above Davisville Road (leasing restrictions) and the Site 16 area below 

Davisville Road arid east of Allen's Harbor Road (deed/transfer restrictions). However, 

the results of ,the RI/FS for Site 16 indicate that CERCLA-type land use controls (LUCs) 

, will be necessary and are planned for Site 16 (as well as downgradient areas) to prevent 

the future use of the groundwater resource. 

It should be noted that the EPA groundwater classification guidelines do not consider many of the 

factors listed above which are intended to more fully evaluate the actual potential that the 

groundwater underlying Site 16 would be used as a drinking water supply source. Also, by 

definition, the RIDEM "GB" classification implies a groundwater resource is not suitable/is unlikely 

to be suitable as potential drinking water source. Therefore, the groundwater underlying Site 16 

may be more appropriately categorized as EPA Class III groundwater. The conclusion is in 

agreement with EPA statements documented in the Section B of the notes of the 30 March 2004 

NCBC Davisville BCT Meeting (Attachment A). Perhaps, more importantly, the public health 

benefits of expending significant funds to restore to "drinking water quality" a groundwater 

resource that, by current standards, would be a very poor choice as a drinking water source are 

limited if any. Consequently, the Navy believes that remediation decisions should be guided by 

the true risk presented by groundwater contamination at a site and the EPA restoration 
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philosophy presented in the December 1992 EPA "Final Comprehensive State Ground Water 

Protection Program Guidance" (EPA 1 OO-R-93-001): 

Given the expense of cleaning up ground water contamination and the need to focus 

more effort and resources on prevention. EPA and States must take a realistic approach 

to restoration based on the actual and reasonably expected uses of the resource as well 

as on social and economic values. EPA. the States. and other federal agencies must 

work together to ensure consistent approaches to determining clean-up objectives. 

While this guidance may be viewed as somewhat dated. the guidance does reflect the need to 

address groundwater restoration decisions in a manner that is protective of public health and the 

environment and also realistic from a technical and fiscal perspective. 

Finally. the Navy does not believe that the recommendations presented herein are necessarily at 

variance with recent EPA guidance presented in OSWER Directive 9283.1-33: Summary of Key 

Existing EPA CERCLA Policies for Groundwater Restoration. While that document clearly 

recommends the use of EPA MCLGs/MCLs/other ..Irinking water standards (as appropriate) for 

groundwater resouces that are current or potential future drinking water sources. the guidance 

contained therein is careful to caveat that such an approach "generally" applies to sites and 

should be followed "wherever practicable". The last sentence of footnote 1. page 1 also states 

that. "any decisions regarding a particular situation will be made based on the statute qnd the 

regulations ( ... referring to the NCP .... ). and EPA decision-makers retain the discretion to adopt 

approaches on a case-by-case basis that differ from the guidance where appropriate." This 

language and the "common sense" EPA restoration philosophy referenced above suggest that 

the risk managers for Site 16 (Navy. EPA. RIDEM) should carefully evaluate whether it is 

"practicable" or a wise use of available funding to restore the groundwater resource to drinking 

water quality. Based on the evaluation presented above, the Navy believes it is not. 
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TABLE 1 

RIDEM GROUNDWATER CLASSIFICATION 
TECHNICAL MEMORANDUM 

PRELIMINARY REMEDIATION GOALS FOR GROUNDWATER UNDERLYING SITE 16 AT THE 
FORMER NCBC, DAVISVILLE, RHODE ISLAND 

PAGE 1 OF 1 

Classification Description 
Groundwater resources known or presumed to be suitable for drinking water 
use without treatment and are located in critical portions of the recharge 

GAA area to major stratified drift aquifers, in wellhead protection areas for 
community water supply wells, or in areas physically isolated from 
reasonable alternative water supplies. 

GA Groundwater resources known or presumed to be of drinking water quality 
iNithout treatment, but are not classified GAA. 

Groundwater resources known or presumed to be unsuitable for drinking 
GB water without treatment due to knoWn or presumed degradation. Areas are 

served by public water systems. 

GC Groundwater resources underlying waste disposal areas. 



TABLE 2 

COMPREHENSIVE GROUND WATER PROTECTION PROGRAM STRATEGIC ACTIVITIES 
TECHNICAL MEMORANDUM 

PRELIMINARY REMEDIATION GOALS FOR GROUNDWATER UNDERLYING SITE 16 AT THE 
FORMER NCBC, DAVISVILLE, RHODE ISLAND 

PAGE 1 OF 1 

Strategic Activity Description 

Goal Establish a state-wide groundwater protection goal 

Priorities Establish priorities to guide all groundwater related programs to achieve 
State's groundwater protection goal 

Responsibilities Define authorities, roles, responsibilities, resources, and coordinating 
mechanisms for addressing identified ground water protection priorities 

Implementation Implement efforts to accomplish State's groundwater protection goal 

Information Coordinate data collection and management to measure progress and 
re-evaluate priorities 

Public Participation Improve public education and participation in ground water protection 



Groundwater Classification 
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NOTES FOR THE 
30 MARCH 2004 BCT MEETING 
AT RIDEM (1000-1535 HOURS) 

SITE 16 HRC® PILOT TEST AND SUUPLEMENTAL PHASE lliNVESTIGATION 

Fred Evans (Navy) 
Jim Shultz (EA) 
Rich Gottlieb (RlDEM) 

A. Site 16 HRC® Injection Pilot Test 

ATTENDEES 

Christine Williams (EPA-Region 1) 
Bill Brandon (EPA-Region 1) 
Conrad Leszkiewicz (CDW Consultants) 

The meeting began with a discussion of the relatively new storm water detention (or retention) 
pond that has been constructed between Davisville Road and the former Building 41 area 
approximately 125 ft northwest of the area planned for the Site 16 HRC® injection pilot test. 
Questions were raised regarding the purpose, design, and construction of the pond, and its 
potential impact of the flow of ground water and the chlorinated volatile organic compounds 
(CVOC) plume beneath the former Building 41 area. Ms. Williams left related voice mails 
asking about the pond design and construction for Mr. Harold Luchka and Mr. Steve King 
(RIEDC). Based on field observations, the pond does not appear to have an outlet for the storm 
water inflow other than infiltration through the bottom. The Navy will: 

1) Perform a depth to water level measurement event in 50 monitoring wells selected in the 
vicinity (within, upgradient, and downgradient) of the pilot test area prior to the 
installation of the wells for the pilot test, and 

2) Install a staff gauge in the floor of the detention pond, if it is approved by the property 
owner. 

Two seismic refraction geophysical lines are planned to be performed under the Supplemental 
Phase II Investigation work to aid in finalizing the locations for two quad well clusters to be 
located south of Davisville Road for use in monitoring of the HRC® injection pilot test. These 
two lines are planned to be located parallel to and just north and south of Davisville Road, 
overlapping with previously completed lines, particularly east from previous line No. 02-24 to 
assess the eastern extent of the depression in the bedrock surface that was interpreted from it 
along and north of Davisville Road. To further address the uncertainty of the eastern extent of 
that interpreted depression in the bedrock surface, Ms. Williams and Mr. Brandon asked that: 

I) Offset shots located south of Davisville Road be added to the two previous north-south 
oriented seismic refraction lines in the 'Snake Pit' area north of Davisville Road, or 

2) Use the 'broadsiding' method with shots from the south side of Davisville Road and data 
recording along the north side of Davisville Road eastward to the MW16-01 well cluster 
(for calibration of the geophysical interpretations) to provide a 3-D interpretation in this 
area. However, Mr. Brandon said that if Mr. Mark Blackey (Geophysiscal Applications, 
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Inc.) believes that that 'broadsiding' would not add value at this site, then he would defer 
to Mr. Blackey's professional opinion. 

In response to a question from Ms. Williams, Mr. Gottlieb said that based on the Navy's 
responses to the second round of comments, RID EM now considers that there is a sufficient 
number of shallow monitoring wells proposed for the area east of the former Building 41. 

The Navy will finalize the HRC® injection pilot test QAPP and then update the well locations 
map based on the results of the water level measurement event and the seismic refraction 
geophysical lines. 

B. Site 16 Supplemental Phase II Investigation 

Ms. Williams said that she presumes that the site remedy would be long-term monitoring 
because the ground water beneath the site is not a drinking water aquifer and there would be 
institutional controls placed on the property when it is transferred by the Navy. However, Mr. 
Gottlieb stated that RIDEM would require some type of remediation to restore the ground water, 
if possible, because of RID EM's concern about discharge from the site to Allen Harbor and 
potential impact on shellfish. Mr. Evans asked at what concentration would RIDEM be 
concerned, because there are currently no federal standards for VOC in surface water. 

Ms. Williams stated that from EPA's perspective and their understanding that there is limited 
funding currently available for the investigation, the key concerns are for the shallow (S) and 
internlediate (I) depth ground-water intervals in the overburden and not deeper in bedrock, 
because the VOC in the S and I intervals could more directly impact the harbor and could result 
in vapor intrusion into future buildings at the site. A discussion then ensued regarding the need 
for 4 of the additional monitoring wells (MWI6-01R, MWI6-03R, MWI6-0SR2, and 
MW16-44R2) that the Navy proposes for installation in the bedrock to fill data gaps in their 
assessment of the lateral and vertical extent ofCVOC. The EPA and RIDEM positions ranged 
from 'not needed' (MWI6-03R and MWI6-44R2) to 'not a current priority' (MWI6-0IR and 
MWI6-0SR2). 

Ms. Williams said that currently there is no ground-water level or ground-water quality data for 
the S and I intervals east of AlIens Harbor Road and that additional monitoring wells screened in 
those intervals are needed. She further stated that there were elevated flame ionization detector 
(FID) or photo ionization detector (PID) headspace vapor measurements recorded for some soil 
samples collected during the drilling ofMW16-49D and MW16-S0D. Mr. Shultz said that soil 
samples are planned to be collected from 7 soil borings at Site 16 (west of AlIens Harbor Road) 
for a broader analytical program to assess why there were elevated FID or PID headspace vapor 
measurements recorded for some soil samples collected, but little to no VOC and SVOC were 
detected in ground-water samples collected from monitoring wells screened in the same 
intervals. The headspace vapor measurements and presence of layers of organic material at 
MW16-49D and MWI6-S0D are similar to the conditions encountered at the previously stated 
planned Site 16 soil boring and sampling locations. Ms. Williams said that EPA would not 
accept the extrapolation of such soil sample results to the MW16-49D and MW16-S0D area. 
She further stated that EPA requests the installation of monitoring wells or piezometers screened 
in the I interval at MWI6-27, MW16-49, MW16-S0, and MW16-56. Mr. Evans said that the 
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Navy needs to be sure that if VOC are present in those intervals, that it is related to Base 
Realignment and Closure (BRAC) release(s) from Site 16 and not a Formerly Used Defense Site 
in that eastern area, before committing BRAC funds to investigate these intervals in those areas. 
Currently, the Navy prefers to consider a stepwise approach beginning closer to Site 16, and then 
working eastward ifVOC is found to be present in those intervals and appears to be related to 
Site 16. Mr. Brandon said that ground-water and VOC flow path considerations from Site 16 to 
the area east of Allens Harbor Road should not just be horizontal between the S and I intervals, 
but also vertical up from the deep (D) overburden and bedrock (R) intervals. Additional 
monitoring points are needed to discern the vertical hydraulic gradient(s) in this area. After 
considerable related discussion, Mr. Evans said that he would discuss and consider with his 
project team the aforementioned Site 16 requests from EPA and RlDEM. 
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Telephone Conversation Reporting Form 

Recorded by: Leanne Ganser, TtNUS, Pittsburgh Office, 412-921-8148 

Call From: Theodore Peters, RIDEM, Water Resources Department, 401-222-3961 x. 7705 

Date: 07/07/2009 

Subject: Status of Comprehensive State Ground Water Protection Program (CSGWPP) 

• I asked T. Peters if the Rhode Island groundwater program is an EPA-endorsed 
comprehensive state groundwater protection program. He stated that it was not. 

• I asked if there was any attempt made to become EPA-endorsed. He stated that 
there were discussions, but it was a non-starter 

• I asked when the Rhode Island groundwater classification system was developed 
and how a particular area was classified. He stated that it was developed in the early 
1990s and classification was based on aerial photos. He stated that industrial and 
residential areas could be identified from the photos. 



Telephone Conversation Reporting Form 

Recorded by: Leanne Ganser, TtNUS, Pittsburgh Office, 412-921-8148 

Call To: Ann Codrington, Chief of Prevention, USEPA, Office of Groundwater and Drinking 
Water, 202-564-4688 

Date: 07/08/2009 

Subject: Status of the Comprehensive State Ground Water Protection Program (CSGWPP) 

• I asked A. Codrington the status of the CSGWPP. She stated she was not familiar with 
the program. 

• She said that she would find someone who knew the program to respond to my question. 



Telephone Conversation Reporting Form 

Recorded by: Leanne Ganser, TtNUS, Pittsburgh Office, 412-921-8148 

Call From: Roy Simon, USEPA, Office of Groundwater and Drinking Water, 202-564-3868 

Date: 07/09/2009 

Subject: Status of the Comprehensive State Ground Water Protection Program (CSGWPP) 

• Roy Simon called in response to my call to Ann Codrington, Chief of Prevention, 
Office of Groundwater and Drinking Water. 

• I asked R. Simon the status of the CSGWPP. He stated that the program was 
phased out in 1996-1997 as it did not inelude mandatory legislation, there was no 
money, and the new 1996 Safe Drinking Water Act included mandatory legislation 

• R. Simon suggested I review Section 1429 of the Safe Drinking Water Act which 
describes a comprehensive ground water program. 

• R. Simon noted that there was no money for the Safe Drinking Water Act 
comprehensive ground water program. 

• R. Simon suggested reviewing a 1999 report on groundwater on the EPA website by 
the Groundwater Protection Council which describes on a state-by-state basis steps 
being taken to protect groundwater and a 2007-2008 report on groundwater on the 
Groundwater Protection Council website; however, he noted that this reportdbes not 
include a state-by-state description. 



Telephone Conversation Reporting Form 

Recorded by: Leanne Ganser, TtNUS, Pittsburgh Office, 412-921-8148 

Call From: Debra Gutenson, USEPA, Office of Groundwater and Drinking Water, 202-564-3882 

Date: 07/14/2009 

Subject: Status of Comprehensive State Ground Water Protection Program (CSGWPP) 

• I left a message for D. Gutenson on 07/08/2009 stating that I had some questions on 
the CSGWPP. 

• D. Gutenson stated that they don't track this program anymore, although some states 
still may use it as guidance. . 

• I asked if what states are EPA-endorsed. D. Gutenson stated she believed that the 
EPA-endorsement was done on a regional level. 



Telephone Conversation Reporting Form 

Recorded by: Leanne Ganser, TtNUS, Pittsburgh Office, 412-921-8148 

Call To: Theodore Peters, RIDEM, Water Resources Department, 401-222-3961 x. 7705 

Date: 07/14/2009 

Subject: Developing a CSGWPP 

• Emailed T. Peters a question (07/13/2009) on what steps Rhode Island took in 
developing in a CSGWPP. I called to find out if he had a response 

• He stated that he forWarded my question to Sue Kiernan (401-222-4700, x. 7600) as 
he believes she is better informed about the program 

• T. Peters stated that he believes the groundwater program in place in Rhode Island 
meets and may exceed the EPA guidelines set for a CSGWPP 



E-Mail Conversation Reporting Form 

Recorded by: Leanne Ganser, TtNUS, Pittsburgh Office, 412-921-8148 

Reply From: Sue Kiernan, RIDEM, Office of Water Resources 

Date: 07/14/2009 

Subject: RIDEM CSGWPP 

• Sue Kiernan replied to my email to T. Peters (07/13/2009) on what steps Rhode Island 
took in developing a CSGWPP. 

• S. Kiernan noted that the RIDEM groundwater protection program was established 
largely in response to a state law passed in 1985. Subsequently, RIDEM developed the 
Rhode Island Groundwater Protection Strategy (1989) much of which has been 
implemented. DEM has not formally updated this strategy and some of the agency roles 
have changed due to the evolution of groundwater programs, department reorganization 
etc. 

• She stated that the strategy is not posted on the website; however a review of the 
summary concerning groundwater in RI reported to EPA under section 305b of the Clean 
Water Act (http://www.dem.rLgov/pubs/305b/2004/four.pdf) and the state groundwater 
quality regulations should provide information on how RI addresses some of the strategic 
activities. 

• The protection goals are reflected in the state act and corresponding classification 
system & ambient standards as promulgated in the state groundwater quality 
regulations. The DEM Office of Water Resources does compile and assess information 
on groundwater quality on a statewide basis and periodically reports on conditions via the 
305b process. S. Kiernan noted that while this report provides a limited description of the 
range of agencies and rules involved in implementing groundwater protection, these 
descriptions are likely somewhat out of date. Also, given resource constraints and despite 
an interest in doing so, DEM has not been able to devote time to formally updating the 
statewide groundwater protection strategy. 

• She noted that herself or Ernie Panciera, Supervising Environmental Scientist in the 
DEM-OWR could be contacted for further information. 



Telephone Conversation Reporting Form 

Recorded by: Leanne Ganser, TtNUS, Pittsburgh Office, 412-921-8148 

Call To: Kira Jacobs, EPA Region 1, Source Water Assessment Program, contact for state of 
Vermont, 617-918-1817 
Date: 07/20/2009 

Subject: Status of CSGWPP 

• I told her I had spoke with Debra Gutenson and that she recommended I speak with 
K. Jacobs to find out information of what was being done on a regional level with 
CSGWPP. I told her that the individuals I spoke with on a federal level stated that the 
program wasn't active. 

• K. Jacobs said that the program had been 'superseded' by the Source Water 
Assessment Program (SWAP) and is the 'more relevant' program. CSGWPP only 
covered groundwater protection. The SWAP covers source water and groundwater. 
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MEETING NOTES FOR 
28 OCTOBER 2009 RESPONSE TO COMMENTS DISCUSSIONS FOR 

DRAFT SITE 16 FEASIBILITY STUDY REPORT (PUBLISHED FEBRUARY 2009) 
FORMER NAVAL CONSTRUCTION BATTALION CENTER (NCBC) DAVISVILLE 

NORTH KINGSTOWN, RHODE ISLAND 

ATTENDEES/PROJECT TEAM 

David Barney (DB) (Navy BEC) 
Jeff Dale (JD) (Navy RPM) 
Brian Olson (BO) (EPA Region I) 
Scott Anderson (SA) (Tetra Tech) 
Lee Ann Sinagoga (LAS) (Tetra Tech) 

Christine Williams (CW) (EPA Region I) 
Richard Gottlieb (RG) (RIDEM) 
Susan Bird (SB) (Navy NAVFAC) 
Joseph Logan (JL) (Tetra Tech) 
Dave Peterson (DP) (EPA Region I) 

The 28 October 2009 BRAC Clean-up Team (BCT) meeting was conducted to discuss responses to 
comments prepared for the Draft Feasibility Study (FS) report published for Site 16 at the Former Naval 
Construction Battalion Center (NCBC) in February 2009. A response-to-comment (RTC) document was 
issued by the Navy in August 2009 in response to comments received from EPA Region I and the State 
of Rhode Island Department of Environmental Management (RIDEM) between February and May 2009. 
The meeting focused on the 12 FS issues listed in the attached agenda (Attachment A) and discussed in 
the following narrative. 

Item 1 - Classification of Groundwater Underlying Site 16 and Groundwater Remedial 
Goals/Criteria 

DB and BO both indicated that the issue would not be resolved at this meeting. DB noted previous EPA 
correspondence that supported a "low use and value aquifer" and "presumed long term monitoring 
remedy." BO indicated that the EPA position was clearly stated in their policy document of 26 June 2009 
(Summary of Key Existing EPA CERCLA Policies for Groundwater Restoration, OSWER Directive 
9283.1-33). DB stated that the Navy would likely have great difficulty justifying groundwater restoration to 
maximum contaminant level (MCLs) when the groundwater underlying Site 16 will not be used as a 
domestic water supply source. The Navy's position is summarized in the White Paper dated 24 August 
2009 (Technical Memorandum, Preliminary Remediation Goals at the Former NCBC, Davisville Rhode 
Island) which was included in the referenced RTCs document. Per the analysis presented in the White 
Paper, the Navy has concluded that the groundwater may be more appropriately categorized as EPA 
Class III groundwater (not a potential source of drinking water) versus its current categorization by the 
EPA (Class liB - potential drinking water source) Regardless of the ultimate decision regarding this issue, 
EPA requested that the next version of the FS include an evaluation of groundwater restoration to MCLs. 
One alternative to examine could be the active remediation to RIDEM GB or other risk based criteria (see 
Item 8) followed by monitored natural attenuation to MCLs (a very long restoration time may be required 
for this scenario). The EPA would also like the FS to include an evaluation of the technologies/costs 
required for groundwater restoration in a relatively short period of time (not defined). Any groundwater 
remediation scenarios presented in the FS should also consider the following: 

1) If one assumes that the groundwater underlying Site 16 is developed for domestic purposes, what 
impact would pumping have on the saltwater intrusion into the local aquifer? Would the saltwater 
intrusion render the aquifer unsuitable as a domestic water supply source? If so, the groundwater 
underlying Site 16 may be more appropriately classified as EPA Groundwater Class III (not a 
potential source of drinking water). Is the saltwater intrusion issue the basis for a technical 
impracticability (TI) waiver? 

2) If the RIDEM GB criteria are selected as clean-up goals for the upgradient Nike site, this would 
impact the selection of clean-up goals for Site 16. EPA will clarify the Agency's current regulatory 
authority regarding the Nike Site as well as the Agency's position regarding clean-up goal 
requirements for the Nike Site (Le., MCLs versus GB criteria). The Nike Site is a state (RIDEM)-
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lead site; the USACE and RIDEM are currently considering the RIDEM GB criteria as clean-up 
goals. 

3) What would be the cost of groundwater restoration to MCLs within a short period of time? Are the 
projected costs prohibitive? 

Item 2 - Hazardous Waste (Listed/Characteristic) at Building 41 and Northwestern 
Portion of the North Central Area (NCA) and Item 3 - Landfill/Hazardous Waste Landfill -
Northwestern Portion of NCA 

These two items are related and were discussed together. BO clarified that the Navy determines whether 
or not the northwestern section of the NCA is declared a landfill. Navy agreed. At this point in time, the 
best descriptor for the area is "contaminated fill" or "filled land". This designation may change pending 
the outcome of the FS Support Field Investigation planned for the spring of 2010. Any designation of 
"listed or characteristic" waste is also the Navy's determination. The BCT agreed that there is no listed 
waste in the Site 16 area. 

Regarding his ARAR-type landfill comments, DP indicated that his intent was to identify a waste/landfill 
ARAR that might be "close" (potentially relevant and appropriate) in terms of providing a "standard" to 
follow in a remedial alternative. For example, a solid waste or hazardous waste land fill may not exist in 
the NCA; however, the landfill-type ARARs provide guidelines, for example, for the inspection and 
maintenance of a cover/cap in the NCA. Thus, the landfill ARARs in his comments may not be those that 
apply in total to the remedial alternatives provided in the Site 16 FS. Rather, sub-sections of the 
referenced regulations may be appropriate and relevant (e.g., a sub-section that specifies 
standards/guidelines for maintenance and inspection or a sub-section that provides specifications for a 
landfill cover). In this sense, the ARAR may be "relevant and appropriate" but not "applicable". 

During the Item 5 discussions, it was agreed that the exceedance of a TCLP criterion becomes an 
indication of hazardous waste only when the soil is actually managed. 

Item 4 - Land-Use Control Issues for Site 16 

There were numerous FS comments regarding the identification/implementation of land use controls 
(LUCs) for Site 16. In general, the EPA and RIDEM comments requested more detail regarding the 
actual implementation of the LUCs, particularly for non-Navy property. However, the Navy (DB) indicated 
that such information would be premature at this time; as such details are more routinely established in a 
Land Use Control Implementation Plan (LUCIP) and also reflected in actual land transfer documents for 
Site 16. The Navy agreed that the FS will include more comprehensive information regarding the LUCs 
necessary for Site 16 and a clear acknowledgment that such LUCs are necessary. The FS will also state 
that a LUCIP will be compiled detailing the implementation of the LUCs. However, as indicated in the 
RTCs document, the FS would not contain the details of the actual implementation of the LUCs. The Air 
Force IC check-list will be utilized during the preparation of the LUCIP. 

Regarding the LUGs, RG indicated that the state requires deed restrictions or notices and would not 
accept the use of local, municipal ordinances which may change over the course of time. RIDEM also 
requested that boundaries of areas impacted by the LUGs be clearly specified. 

Item 5 - Applicable and Relevant or Appropriate Requirements (ARARs) 

The following ARARs-type comments received on the draft FS were specifically discussed. The 
discussion was primarily between DP and JL: 

• 82 "a" (change in flood plain citation) - EPA (DP) stated that this is not an ARAR and 
recommended that the text refer to floodplain protection in Protectiveness discussion. 
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• 82 lib" (Historic and Landmark Preservation rules) - EPA (DP) agreed that these rules do not 
need to be included. 

• 83 first sentence (all of Site 16 to be restricted) - JL indicated that the requested "residential" 
information will be added to Table 2-3 as suggested. LUCs for soil can then be identified for 
specific areas rather than being applied to the entire Site 16 area. 

• 83 second (TCLP not a cleanup criteria; risk is speculative because no TCLP test has been 
done) - EPA (DP) noted that exceedance of a TCLP criterion may be an indication of the need to 
take action. However, it was agreed that an exceedance of a TCLP criterion becomes an 
indication of hazardous waste only when the soil is actually managed. 

• 83 5th (TPH criteria) - EPA (DP) agreed that TPH criteriaiexceedances/remedial alternatives 
can be acknowledged in the FS. However, separate costs should be developed for those areas 
recommended for remediation due to TPH contamination only; the costs for those areas are to be 
presented separately from the overall costs. JL indicated that there are only a couple locations 
that demonstrate TPH contamination only; most TPH contamination is co-located with PAH 
contamination. Consequently, a separate FS-type evaluation/document for TPH cleanup only 
would have been inefficient and was not prepared. 

• 85 last 3 RCRA (organic thresholds not met) - EPA (DP) agreed that a good case could be 
made that these particular ARARs may not be applicable because of the low levels of organics. 
However, DP recommended that the Navy evaluate whether any of the subsections/components 
are potentially relevant and appropriate (e.g., the provisions for inspection, maintenance, etc). 

• 85 "b" (soil could be hazardous) - EPA Region 1 does not utilize these ARARs. However, the 
referenced ARARs must still be followed. 

• 85 "b" (containers ARAR should be included; land disposal restrictions [LORs] might be 
needed for investigation derived waste [lOW]) - EPA Region 1 does not utilize these ARARs. 
However, the referenced ARARs must still be followed. 

• 85 "g" (environmental land use restriction [ELURJ needed for RIOEM concurrence) - The 
ELUR requirement is not an ARAR; however, the procedures used to develop the ELUR need to 
be followed. Post meeting note: In RIDEM's comments on the draft FS, the Agency requested 
that ELURs be used. 

• 85 "g" (Transport and LOR needed in any of the soil is hazardous) - EPA Region 1 does not 
utilize these ARARs. However, the referenced ARARs must still be followed. 

• 85 "m" (LUCs addressing the installation of wells) - EPA requested that this be included as a 
legal authority to prevent well installation in addition to relying on the LUCs. 

• 85 "f" (vapor intrusion [VI] and monitored natural attenuation [MNA]) - EPA stated that 
these TBCs be included in Region 1 FS documents. Post meeting note: This is similar to the 
other "broad" relevant and appropriate-type ARARs mentioned above because only specific 
chapters and subsections may need to be referenced. 

Item 6 - Remediation Goals for Soils Adjoining Marina (RIDEM Agenda Item) 

RIDEM comments received on both the RI and FS documents for Site 16 indicate that soils in the vicinity 
of the marina abutting the northern boundary of Site 16 should be cleaned-up to residential standards. 
The State specifically refers to Rule 3.58 of the State Remediation Regulations which reads as follows: 
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Rule 3.5.8 Residential Activity shall mean any activity related to a (1) residence or dwelling, 
including but not limited to a house, apartment, or condominium, or (2) school, hospital, day care 
center, playground, or unrestricted outdoor recreational area. 

The Navy has disagreed with the RIDEM comments for the following reasons which are documented in 
the Navy's RTC documents for both the RI and FS documents: 

1) Rule 3.34 of the referenced regulations states that Industrial/Commercial Activity shall mean 
any activity related to the commercial production, distribution, manufacture or sale of goods or 
services, or any other activity which is not a traditional residential activity as defined by this 
Section including activities related to outdoor recreational areas with restrictions in place to limit 
potential exposure. The latter part of this definition indicates that residential criteria do not apply 
to all recreational areas. Specifically, the type of recreational activity allowed (restricted versus 
unrestricted) may be considered in the determination of the remedial goals. 

2) The current lease issued by the Navy restricts the property from residential use. Perhaps more 
importantly, the draft FS for Site 16 presents alternatives for the remediation of contaminated 
soils in the NCA to industrial/commercial standards and the use of LUGs to restrict the property 
from residential use. 

3) The Comprehensive Base Reuse Plan identifies the area around E-107 as waterfront 
commercial. The FOSL found the area suitable for lease "in accordance with the Comprehensive 
Reuse Plan approved by the Town of North Kingstown and RIEDC in February 1994 and the 
National Environmental Policy Act (NEPA), Record of Decision, signed in July 1997". 

4) From a risk assessment perspective, while the current/future tenants may occasionally contact 
surface soils, surface waters and sediments in the general vicinity of the docking areas while 
maintaining/utilizing their boats, exposure is likely to be limited and more reflective of 
industrial/commercial/restricted recreational types of exposure. 

5) In RIDEM correspondence dated January 19, 2007 (regarding Naval Station Newport), RIDEM 
indicates that it may be possible to place restrictions or institutional controls on property 
recreational use to limit potential exposure as defined in Rule 3.34. RIDEM further stated in the 
correspondence that .... " it must be reasonably proven to the Department that whatever 
restrictions and institutional controls are in place are protective under all applicable exposure 
scenarios given the standard applied". (See Attachment B). 

This issue was not resolved during the 28 October 2009 BCT meeting. 

Post meeting notes: Attachment C, Parcels for Marine Development (courtesy Steve King, ODC) depicts 
the area currently leased to the Yacht Club (ODNYC) (Lot 14, 3.6 acres) and, thus, currently used for 
marina purposes. A review of the leased area indicates that the vast majority of Lot 14 (greater than 80 
percent) is not within Site 16; the Site 16 area that is within the Yacht Club lease area is a narrow strip of 
land along the southern boundary of Lot 14 which includes land directly abutting Bldg E-107. It should be 
noted that the Site 16 area immediately east of Bldg E-107 is paved with asphalt. 

Item 7 - Inclusion/Exclusion of TPH in FS 

As noted in the preceding ARARs discussion, the BCT agreed that the minor TPH contamination areas 
can be included in the narrative descriptions/tables/figures for the soils remedial alternatives. However, 
the costs for remediating areas contaminated only with TPH will be presented separately from cost 
estimates for other areas. A paragraph will be added to the FS indicating that, in most cases, that TPH 
contamination is co-located with other contamination and also explaining "why" remediation costs for TPH 
contaminated areas only are presented separately from cost estimates for other areas. 
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Item 8 Groundwater Remediation Issues: Time Frames/1000 uglL 
Contours/Presumptive Remedies 

The EPA is generally satisfied with the concept of potential remediation of "hot spot" areas in the 
groundwater plume. However, the Agency would like the FS document to include a more comprehensive 
justification for the concentrations use to define a "hot spot": Why was 1,000 ug/L (a somewhat arbitrary 
number indicative of relatively high levels of contamination) selected in the FS as the concentration 
defining an area for active remediation? The EPA also recommended that the Navy consider the 
evaluation of risk-based or criterion-based concentrations (lower than 1 ,000 ug/L) when defining the "hot 
spots" for active remediation. The EPA recommended that active remediation be considered for all areas 
where vapor intrusion risks exceed risk management benchmarks established for Site 16. It should be 
noted that Items 1 and 8 are related. The resolution of Item 1 may impact the groundwater remediation 
alternatives evaluated for Site 16, including the concentration selected to define a "hot spot" area/area 
requiring active remediation. 

Post meeting notes: The shallow-overburden groundwater areas that exceed remedial goals 
established for the VI pathway are targeted for active remediation in the FS. In most cases, the 
significant groundwater contamination at Site 16 is found in the deeper groundwater zones (intermediate, 
deep, and bedrock zones). In most cases, shallow zone concentrations overlying this contamination do 
not exceed remedial goals established for the VI pathway. 

Item 9 - Soil Remediation: Thoroughness/Scope of Alternatives 

The current remedial alternatives for soils evaluate active remediation of contamination within sub-areas 
of the northwestern section of the NCA. The areas of contamination are not contiguous and, thus, areas 
to be excavated, capped, and/or covered are also not contiguous. While the remediation does address 
the contamination detected, the remediation appears somewhat "piecemeal". This approach may make 
future site inspections (for purposes of confirming institutional and engineering controls area in place) and 
future site development more difficult versus an approach that consolidates areas to be 
capped/excavated/covered, etc. The Effectiveness/lmplementability sections of the FS will be updated to 
acknowledge the difficulties associated with the current suggested approach. Additionally, the Navy will 
re-evaluate the Effectiveness/lmplementability of the current approach when the data from the FS 
Support Investigation is available and consider an alternative that consolidates or joins the areas to be 
remediated/capped. 

Item 10 - Remediation of Saturated Soils 

The EPA (CW) indicated that the responses submitted by the Navy regarding remediation of saturated 
soils were acceptable. 

Item 11 - Remediation of Allen Harbor Sediments 

RIDEM comments recommended that the FS include an evaluation of remedial alternatives for the PAH
contaminated sediments of Allen Harbor. The Navy responded that such an evaluat,ion was not 
necessary because the environmental forensics evaluation included in the RI concluded that there was 
not a clear source signature linking the Site 16 source areas to the PAH contamination detected in the 
sediments of Allen Harbor. EPA reviewers agreed with this conclusion. Also, any remediation scheme 
developed would be significantly complicated by the fact that there are several continuing non-Site 16 
sources of contamination contributing PAHs to the sediments (Le., the support piers for the dock 
structure, fuels and other materials associated with boat usage, surface water run-off from asphalt-paved 
areas in the developed portion of Site 16). There is also currently limited potential for direct contact with 
the sediments because of the boat traffic associated with the marina and because of the erosion control 
boulders the southern boundary of Allen Harbor. However, RIDEM expressed concerns regarding the 
future potential for exposure should conditions in the Harbor change (e.g., the boulders and/or marina 
were removed). The EPA and RIDEM recommended that the Navy update that narrative in the FS to 
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more directly explain that sediment remediation would be ineffective (and would not result in risk 
reduction) given the various continuing sources of PAH contamination to the sediments of Allen Harbor. 

Item 12 - Metals as Chemicals of Concern for the FS 

EPA comments recommended the evaluation of metals as COCs for groundwater. The Navy response 
indicated that, as discussed in the RI report for Site 16, the elevated metal concentrations noted in the 
unfiltered groundwater samples appear to be, in part, a consequence of turbidity and salinity. 
Additionally, the pattern of concentrations does not demonstrate a clear source-area to groundwater 
concentration pattern. Consequently, the Navy considered the filtered/dissolved metals concentrations 
when selecting COCs for groundwater. With the exception of arsenic, the Navy did not select metals as 
COCs. The Navy agreed to update the narrative in the Site 16 FS with a more comprehensive 
explanation of the COC selection process for metals. 
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Date: October 28, 2009 

Time: 10:00 A.M. 
Location: RIDEM Offices, 235 Promenade Street, Providence, Rhode Island 

Site 16 - Response-to-Comments Discussions for Site 16 Feasibility Study (FS) 

10:00 - 10:05 (5 min) 

10:05 - 10:15 (10 min) 

10:15 - 10:45 (30min) 

10:45 -11:15 (30 min) 

11 :15 - 11:45 (30 min) 

11 :45 - 12:45 (60 min) 

12:45 -13:15 (30 min) 

13:15 - 13:45 (30 min) 

13:45 - 14:15 (30 min) 

Introductions 

Agenda Review and Meeting Logistics 

Classification of Groundwater Underlying Site 16 and 
Groundwater Remedial goals/Criteria 

Hazardous Waste (Listed/Characteristic) at Bldg 41 and 
Northwestern Portion of North Central Area (NCA) 

Landfill/Hazardous Waste Landfill - Northwestern Portion of NCA 

Lunch 

Land-Use Control Issues for Site 16 

ARARs 

Remediation Goals for Soils Adjoining Marina (RIDEM Agenda Item) 

If time permits, the legal and non-technical aspects of the following topics can also be discussed_ 

14:15 -14:30 (15 min) 

14:30 - 14:45 (15 min) 

14:45 - 15:00 (15 min) 

15:00 -15:15 (15 min) 

15:15 -15:30 (15 min) 

15:30 - 15:45 (15 min) 

15:45 

Inclusion/Exclusion of TPH in FS 

Groundwater Remediation Issues: Time Frames/ 
1,000 ug/L Contours/Presumptive Remedies 

Soil Remediation: Thoroughness/Scope of Alternatives 

Remediation of Saturated Soils 

Remediation of Allen Harbor Sediments 

Metals as Chemicals of Concern for FS 

Adjourn 
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ATTACHMENTB 



RHODE ISLAND 

-~ DEPARTMENT OF ENVIRONMENTAL MANAGEMENT .. ------------~--~ 235 Promenade Street, Providence, RI 02908-5767 TDD 401-222-4462 

January 19, 2007 

Robert G Schinner 
Environmental Restoration 

Facilities Engineering Command, Mid-Atlantic 

Naval Facilities Engineering Command 

9742 Maryland Avenue 
Norfolk, VA 23511-3095 

RE: Application of Direct Exposure Criteria for Recreational Use Sites Naval Station Newport. 

Newport Rhode Island. 

Dear Mr. Schinner, 

The Rhode Island Department of Environmental Management, Office of Waste 

Management (RIDEM) received your letter regarding the application of Residential and 

Industrial/Commercial Standards to sites at Naval Station Newport in December 2006. As 

you are aware, Residential Activity is defined in Section 3.58 of the Rules and 

Regulations for the Investigation and Remediation of Hazardous Materials Releases as 

amended February 2004. The definition states that: 

Residential Activity shall mean any activity related to (1) residence or' dwelling, 

including but not limited to a house, apartment, or condominium, or (2) school, 

hospital, day care center, playground or unrestricted outdoor recreational area. 

Industrial Commercial Activity is defined under Section 3.34 of the above-cited 

regulations_ The definition states that: . 

Industrial Commercial Activity shall mean any activity related to the commercial 

production, distribution, manufacture or sale of goods or services, or any other 

related activity as defined b this Section inc1udin activities related to out door" 

recreatlOna Sites with restrictions in place to limit potential exposure_ 

As the Department has steadfastly maintained, it is stated in the above regulations that 

playgrounds or unrestricted outdggr recreational activates are considered residential 

activities. At the Old Fire Fighter Training Area, the Navy initially stated that they 

wanted unrestricted outdoor recreational use of Katy Field, which contained a 

playground, picnic area and a playing field. Under this scenario, please be advised that 

the residential critena would be applicable. 

It has come to my attention recently that the Navy inquired as to whether it was possible 

to place restrictions or institutional controls on the aforementioned property for 

o 30% post-consumer fiber 



recreational use to limit potential exposure as defined in Section 3.34. This approach 
may be amenable to the Department in certain limited situations, but the recreational 
restrictions in place must be verified by the Navy, through formal risk analysis, to be 
consistent and compatible with an Industrial/Commercial risk scenario. Specifically, if 
standards other than Residential are to be considered for recreational areas as outlined in 
your letter, the burden of proof is on the Navy. ]hat is, it JJJIIst be reasooably pro yen to 
the De ~rtment that whatever restrictions <md inSfitution<i1 controls are in place are 

iven the st ied. 

Standards other than residential will only be considered by the Department if it can be 
proven that by placing an institutional control on a property, and ensuring its proper 
implementation and conducting the applicable reporting requirements, the applicable 
standard it is protective under a recreational scenario. Such a course of action would also 
only be considered by the Department if, as with all remedial actions, RIDEM has the 
authority to take enforcement actions or require additional investigation and/or remedial 
activities if the restrictions are not maintained or the use of the property changes. 

In regards to RIDEM's regulatory role and our authority on military bases to either 
ensure that a restriction is maintained and/or take enforcement action if it is not, the 
Department has not received a satisfactory response in writing to date. Please be advised 
that the Department will be very reluctant to enter into restrictions on properties until 
assurances are given by the Navy that we have the authority to ensure that such 
restrictions are maintained. The Department is amenable to various avenues to address 
this issue including clearly outlining our regulatory authority with respect to restrictions 
or institutional controls through a Memorandum of Understating or modifying the 
Federal Facilities Agreement, if applicable. 

We look forward to your response. If you have ·any questions please contact Paul Kulpa 
at (401) 222-2797, extension 7111, or myself at extension 7141. 

Matthew D. DeStefano 
Supervising Engineer 
Office of Waste Management 

cc: Leo Hellested, DEM OWM 
Paul Kulpa, DEM OWM 
Richard Gottlieb, DEM OWM 
Cornelia Mueller, NSN 
Brian 0lsen,EP A Region I 
Kymberlee Keckler, EPA Region I 
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BRAC CLEAN-UP TEAM 
MEETING NOTES 

JUNE 9, 2009 
DATA QUALITY OBJECTIVE MEETING 

FS SUPPORT SAP 
SITE 16 

NCBC DAVISVILLE 
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Attachment B of Enclosure 1 August 24, 2009 

MEETING NOTES FOR 
09 JUNE 2009 DATA QUALITY OBJECTIVE MEETING 

FEASIBILITY STUDY SUPPORT 
SAMPLING & ANALYSIS PLAN 

SITE 16 
FORMER NAVAL CONSTRUCTION BATTALION CENTER 

(NeBC) 
DAVISVILLE, RHODE ISLAND 

Attendees 

David Barney (DB) (Navy BEC) 
Christine Williams (CW) (EPA Region I) 
Richard Gottlieb (RG) (RIOEM) 
Steve oiMattei .(SO) (EPA Region I) 
Todd Finlayson (TF) (Gannett Flemming) 
Joe Logan (JL) (Tetra Tech) 
Lee Ann Sinagoga (LS) (Tetra Tech) 

Curt Frye (CF) (Navy RPM) 
Bryan Olson (BO) (EPA Region I) 
Bill Brandon (BB) (EPA Region I) 
Conrad Leskiewicz (CL) (COW) 
Steve Vetere (SV) (TetraTech) 
Scott Anderson (SA) (Tetra Tech) 

The 09 June 2009 Data Ouality Objective (DOO) meeting was conducted in support of the 
Sampling and Analysis Plan (SAP) currently being developed to collected environmental data to 
finalize Feasibility Study (FS) decisions for Site 16 at the former Naval Construction Battalion 
Center (NCBC), Davisville, Rhode Island. Several tables and figures prepar.ed to support the 
discussions were distributed to attendees on 29 May 2009 and 02 June 2009. This included a 
draft DOO table outlining the proposed investigative work, several draft figures depicting 
proposed sampling locations, and a draft of a groundwater development and sampling protocol 
for ·future work at Site 16 (See Attachment 1). The following narrative summarizes the 
discussions at the DOO meeting. Attachment 2 is the attendee "sign-in" sheet for the DOO 
meeting. It should be noted that the DOOs presented in Attachment 1 are "draft" only and are 
currently being updat~d based on the information contained herein and the SAP analyses which 
are on-going. 

Issue/Problem No. 1 

The Phase I/J RI determined that "actionable risks" were identified for the soils in the western 
portion of the North Central area (particularly the northwestern quadrant). The risks were 
associated primarily with chemical of concern (COC) concentrations in the creosote dip tank area, 
the BTEX hotspot area, and the former Bldg E-107 septic system removal area. However, the 
limits of the contamination are not currently known to the extent necessary to fully support the 
Site 16 FS. Additionally, the Rls have identified the presence of debris materials (e.g., likely 
associated with fill or demolition of old facilities) sporadically intermixed with the subsurface soils 
of western section of the North Central area. The areal extent of the buried debris is also not fully 
known. The Navy desires confirmation of the extent of the debris materials in the North Central 
area as such information would be beneficial to the Navy and prospective developers of the North 
Central area . 
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The investigative goals, data needs, preliminary decisions rules, and investigative plan initially 
forwarded to the team are those presented in Attachment 1, Table A. In overview, the Navy. 
proposed that test pits be advanced throughout the North Central area to: 1) delineate the 
boundaries of known COC contamination, and 2) determine the extent of debris materials 
throughout the North Central area. The following items summarize the discussion: 

• EPA believes that that the subsurface debris detected in the North Central area is 
indicative of a solidlhazardous waste landfill across an approximately 5 acre area 
(80). Navy agrees that subsurface debris iii present in the northwestern/western 
area; but, that debris is more likely a consequence of historic wetland 
filling/training operations occurring in the area (CF). SV/CF noted that the proposed 
field investigation is intended to support FS decision-making/delineation of areas 
requiring remediation. The Navy believes enough data has been collected for purposes of 
baseline risk assessment (BRA). RG stated that more delineation is needed in the North 
Central area. 80 indicated that lack of COC concentrations exceeding remedial g6als in 

. an area that also demonstrates debris will not be considered sufficient evidence that a 
landfill does not exist in the area. CF indicated that the Navy would consider a 
presumptive "landfill" type remedy for portions of the North Central area; however, this 
may not be the best decision in terms of future land re-use. Consequently, the Navy 
should ascertain whether the COC contamination is E8S Item relatedl"hot spot" in nature 
only and can be remedied accordingly. 80/Cl indicated that any type of sampling 
program designed to support the determination of landfill/not landfill must be statistically 
based; such a program may be difficult to develop and expensive. Cl indicated that it 
may be more cost effective to assume a landfill exists and to cover the whole debris area 
accordingly. 

• 

• All attendees agreed that "test pitting" is probably the overall best investigative • 
technique to accomplish goals. (The preliminary test pit locations are displayed on 
Attachment 1, Figures A, 8, and C.) CW indicated that EPA was not comfortable with the 
use of soil borings to determine the extent determine the extent of the sjJbsurface debris 
field; one may miss the presence of debris if one is only looking at the soil profile 
available from a boring. CF stated that was "why" test pits were recommended instead of 
soil borings. CW/RG also indicated that the EPA would like to see soils profile below the 
water table. SA indicated that test pits w.ould easily excavate to 7 or 8 feet; this would be 
below the water in most of the North Central area (particularly in the northwestern 
quadrant). 88 suggested that the test pits be elongated (i.e., 10 to 20 feet or longer, 
dependant on field observations). Cl stated that debris/fill has been detected as deep as 
15 or 16 feet bgs (and may be deeper). As indicated above, EPA believes that a 
statistically based sampling program would be necessary to determine the landfill/not 
landfill question. 

• There were no regulatory comments on the analytical program, "step out" sample 
recommendations, or decision rules presented in Attachment 1, Table A. However, it 
should be noted that the majority of the discussion focused on the "landfill/not land fill" 
question and not on these items. 

RECOMMENDATION 8Y ALL: EPAIRIDEM and Navy personnel should be present during the 
test pitting and observe the contents unearthed. The results of the test pitting should reveal, 
more definitively, if the Navy should assume the debris area should be considered a potential 
landfill area. 
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ACTION ITEM: (Post meeting) Navyrretra Tech develop 1) decision rule for landfill/not landfill 
determination 2) Evaluate use of environmental statistics to determine number of test pits in North 
Central area. 

Issue/Problem No.2 

The Phase 11/ RI identified a BTEXlCVOC hotspot area in the general vicinity of ETP 2/SB58. 
While the RI data for this location does not indicate the presence of significant VOCs in the 
shallow groundwater in the general area, there is no shalfow well or intermediate-depth well in 
this immediate area. Consequently, the impact of the observed shallow, subsurface soil 
contamination on the shallow/intermediate zone groundwater is not known. (Note that significant 
BTEX contamination has not been noted in the monitoring wells downgradient of the BTEX hot 
spot area. However, BTEX was detected in both soil gas and Allen Harbor piezometer 
[groundwater] samples.) 

The investigative goals, data needs, preliminary decisions rules, and investigative plan initially 
forwarded to the team are those presented in Attachment 1, Table A. In overview, the Navy 
proposed the installation of: 1) one new shallow well (screened at water table) and 2) one new 
intermediate depth well in the BTEX hotspot area. The following items summarize the discussion: 

• The Navy/EPAIRIDEM are in general agreement regarding the need to install the 
new wells (delineation/potential soil gas issue). SA indicated that existing shallow 
well at location 07 is off-center from the BTEX hotspot area; this may be an explanation 
for the lack of BTEX/CVOC contamination in this well. EPA recommends putting well as 
close to hotspot as possible. CL also recommends Navy consider more exploration of 
Color Tec hits in soil in the area. BB also recommended Navy consider utility of additional 
row/cluster of borings and 1 or 2 shallow monitoring well in the SE area of the NCA. 
(Note to reader: there are no wells/known source areas in the immediate vicinity of this 
area.) 

• There were no regulatory comments on the analytical program or decision rules 
presented in Attachment 1, Table A. However, it should be noted that the majority of the 
discussion focused on the placement of wells and not on these items. 

ACTION ITEM: (Post meeting) Navyrretra Tech to evaluate the need to add additional shallow 
zone/intermediate depth zone borings in the SE area (as recommended by EPA). Adjust SAP 
figures accordingly. 

Issue/Problem No.3 

The Phase 11/ RI determined that the CVOC plume underlying Site 16 does extend to the north of 
the North Central area and underlies Allen Harbor. However, the northern extent of the plume 
underlying Allen Harbor was not determined. The Navy desires the determination of the northern 
extent of the plume as such information would be beneficial to the development of the long-term 
monitoring plan. Additional sampling would also serve to confirm that the groundwater plume is 
not discharging to the surface waters at any significant concentrations. 

The investigative goals, data needs, preliminary decisions rules, and investigative plan forwarded 
to the team are those presented in Attachment 1, Table A. In overview, the Navy proposed the 
advancement of an additional row of piezometers (for shallow groundwater sampling) along a 
transact line approximately 100 feet north of the northern-most monitoring points advanced during 
the Phase III field investigation. The Navy also proposed the collected of a limited number of 
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deep surface water/sediment samples from Allen Harbor. The following items summarize the • 
discussion: 

• The Navy/EPAIRIDEM are in general agreement regarding the need for the 
additional delineation in Allen Harbor. Per the Phase III RI for Site 16, significant 
CVOC concentrations have not been detected in the deep surface waters or sediments of 
Allen Harbor or in the groundwater seep samples alo'ng the southern boundary of Allen 
Harbor. CVOCs have been detected in the shallow groundwater underlying the Harbor. 
In response to a question from CW, LS indicated that the deep Phase III surface water 
samples were collected from within one foot of the Allen Harbor floor. CW stated that 

. vapor diffusion samplers may more accurately monitor the CVOC in the deepest surface 
water zone (i.e., surface water within 1 inch of the sediments). CF indicated that the 
groundwater-piezometer/deep surface water/sediment sampling is being' recommended 
to support anticipated long-term monitoring plan for Site 16 and to confirm previous data 
suggesting a lack of significant CVOC discharge to Allen Harbor; the data are not being 
collected for purposes of re-evaluating the ecological risk assessment previously 
conducted for Site 16. CW indicated that this may be valid unless new data indicate that 
our conceptual understanding of the site needs to be updated. 

• EPA recommends less emphasis on vertical profiling and more emphasis on 
horizontal profiling. EPA recommends sampling groundwater-piezometers at 4 to 5 
feet below sediment surface only (not also sampling at the 9 to 10 foot below sediment 
interval). EPA recommends that deep surface water samples be collected within one 
inch of sediment bed; consider use of vapor diffusion samplers. 

• There were no regulatory comments on the analytical program, step-out transect 
recommendations, or decision rules presented in Attachment 1, Table A. However, it 
should be noted that the majority of the discussion focused on sampling techniques and • 
not on these items. 

ACTION ITEM: (Post meeting) NavylTetra Tech to evaluate need to adjust groundwater sampling 
. program to reflect EPA recommendation to concentrate on the 4 to 5 foot interval only. Evaluate 
the potential use of vapor diffusion bags versus collection of deep surface water samples. 

Issue/Problem No.4 

The Phase /1/ RI determined that the CVOC plume extends to within a couple hundred feet of the 
Narragansett Bay shoreline. The CVOC plume has been detected in MW16-881, the eastern 
most well, which is screened at 50 to 60 feet bgs. There are no shallow zone wells in this area. 
While it is suspected that the plume does discharge to Narragansett Bay, the CVOC 
concentrations in the groundwater just as the plume enters the Narragansett Bay as well as the 
concentrations in the shallow zone (and, specifically, at the water table) in this area are unknown. 
Such information would be beneficial to the development of the long-term monitoring plan and 
would support the RifFS by allowing a more complete understanding of the potential for vapor 
intrusion in the vicinity of the Sea Freeze building. 

The investigative goals, data needs, preliminary decisions rules, and investigative plan forwarded 
to the team are those presented in Attachment 1, Table A. In overview, the Navy proposed the 
advancement of shallow and deep monitoring wells at the eastern edge of the CVOC plume near 
the Sea Freeze building. The following items summarize the discussion: 

• The Navy/EPAIRIDEM are in general agreement regarding the need for the 
additional wells in the vicinity of the Sea Freeze. Additionally, BB/CW 
recommended a transect of borings (and associated soil screening) immediately west of • 
the Sea Freeze building to optimize the placement of the shallow and deep wells. CL 
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noted that there were no shallow wells in the immediate vicinity of the Sea Freeze 
building and that the RI groundwater flow figures depict flow from the former Building 41 
area towards the eastern plume area. CVOC concentrations were detected in both 
MW16-881 and MW16-891 (west of Sea Freeze Building); however. Color Tec screening 
was not conducted on shallow zone soils at these well locations. SA indicated that 
screening was conducted on shallow zone soils at other soil- boring advanced in the 
vicinity of new eastern boundary wells; screening results for shallow zone soils were 
negative. SA recommended PID/Color Tec screening of soils/pore water from the EPA
recommended proposed borings and subsequent placement of proposed wells based on 
the screening results. 

There were no regulatory comments on the analytical program or decision rules 
presented in Attachment 1. Table A. However. it should be noted that the majority of the 
discussion focused on the placement of borings for screening and not on these items. 

ACTION ITEM: (Post meeting) NavylTetra Tech to evaluate the need to add transect of 4 to 5 
borings as recommended by EPA to assist in the placement of new shall0w/deep zone monitoring 
wells. 

Issue/Problem No. 5 

The Phase 11/ RI determined that PAH concentrations jn the shallow subsurface soils at location 
SB16-A3-12 exceed RIOEM and EPA criteria for industrial soils. (Significant PAH contamination 
was not detected in other borings in the general vicinity of SB16-A3-12.) However. an extensive 
asphalt repaving project was on-going in the area at the time the Phase 11/ field investigation was 
being conducted. Consequently. PAH contamination detected mayor may not be reflective of 
site-related contamination. Alternatively, the PAHs detected may reflect the fact that pieces of 
asphalt (old material being removed or new pavement) may have been incidentally collected as 
part of the soil boring/sample collection process. 

The investigative goals. data needs. preliminary decisions rules. and investigative plan forwarded 
to the team are those presented in Attachment 1. Table A. In overview. the Navy proposed the 
advancement of four borings in the immediate vicinity of SB16-A3-12 to further investigate the 
PAH contamination detected in the Phase III soil samples. The following items summarize the 
discussion: 

• The Navy/EPAIRIDEM are in general agreement regarding the n~ed to investigate 
the Phase III soil contamination at location SB16-A3-12. CW also expressed 
concerns regarding the "black-stained soils" and PID readings reported for shallow zone 
soils at location SB16-A2-05 and Coldr Tec readings reported for SB16-A2-29. These 
borings were located southwest of the new NORAD building located east of Aliens 
Harbor Road. SA indicated that the Color Tec hits were at depth at SB16-A2-29. not 
indicative of shallow zone contamination. LS indicated that. surprisingly, the fixed-base 
lab results for SB16-A2-05 did not indicate exceedances of RIDEM industrial goals. The 
available results were evaluated in the Phase III risk assessment of soils in the 
developed portion of Site 16 (see analytical results presented in Phase III RI report). 

• CL indicated that the contamination may be indicative of edge of something spilled in the 
general vicinity of MW16-12 which is just south of the southern edge of the former 
Building 41. Thus, soil screening (e.g., Mitkem screening) of 3 to 5 boring along the 
southern edge of the building is also recommended to investigate for spillage or 
discharge of materials along this face of the building (i.e., in the vicinity of old docking 
areas or storm-water system). Initial samples need not be deeper than 5 feet bgs; only 
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advance to deeper depths (and include CVOC screening) if initial samples indicate • 
concentrations exceeding RIDEM screening levels. LS indicated that CL proposal is not 
significantly different from original Navy proposal. 

• LS indicated that Navy will likely task Mr. Steve Mattingly, environmental forensic 
chemist, with the review data if any significant PAH concentrations are detected. This 
may be necessary to distinguish "pieces of road/parking lot asphalt" as the source versus 
fuel or actual Site 16 contaminant sources. 

• There were no regulatory comments on the analytical program or decision rules 
presented in Attachment 1, Table A. However, it should be noted that the majority of the 
discussion focused on the placement of borings for screening and not on these items. 

ACTION ITEM: (Post meeting) Navyffetra Tech to evaluate the need to add transect of 4 to 5 
shallow zone borings along the southern edge of former Bldg 41 as recommended by EPA. 

Issue/Problem No.6 

The Phase 11/ RI determined that risk estimates for VI pathway based on soil gas samples 
collected at Site 16 (in some sub-areas) exceeded the 1 E-05 cancer risk level. TCE and VC have 
been selected as COGs for the VI pathway. Preliminary remediation goals have been published 
for this pathway in the Draft FS. However, to date, soil gas samples have only been collected at 
5 sub-areas at Site 16. These subareas were selected, in most cases, because they were 
considered source areas. Additionally, while buildings do not currently exist atop the current 
plume configuration, buildings do exist at the periphery of the known plume (e.g., the Sea Freeze 
Building) 'and buildings may be constructed within the Site 16 boundary and atop the plume at 
some time in the future. Thus, soil gas sampling at the periphery of the plume (to confirm that • 
there is not an existing VI problem) and re-sampling within the former Building 41 area (to refine 
development of remedial goal options for the FS) is desired. 

The investigative goals, data needs, preliminary decisions rules, and investigative plan forwarded 
to the team are those presented in Attachment 1, Table A. In overview, the Navy proposed to 
advance soil gas borings in four Site 16 sub-areas (Bldg E-107, Sea Freeze Bldg, former Bldg 41 
area, and in the vicinity of MW16-28 [in viCinity of new NORAD Headquarter building across from 
Aliens Harbor Road]). The following items summarize the discussion: 

• CW indicated that the soil, groundwater, and soil gas data already collected in the 
immediate vicinity of Bldg E-107 were adequate for purposes of evaluating the potential 
for vapor intrusion (VI) in the immediate vicinity of Bldg E-107. Phase on the Phase III 
risk assessment, risk estimates for this area do not exceed 1 E-05 or hazard index of 1. 
Per EPA, no additional data are necessary for this area. 

• LS indicated that the additional soil gas samples recommended for the immediate vicinity 
of the Sea Freeze Bldg and in the vicinity of MW16-28 were intended to: 1) confirm that 
VI was not an issue for buildings at the periphery of the plume, and 2) to address any 
concerns by building occupants (Note: none have been received by the Navy to date). 
The Navy does not anticipate a VI issue for these buildings because, based on current 
information, the CVOC contamination is at depth and greater than 30 feet of 
uncontaminated groundwater overlies the contaminated portion of the aquifer. However, 
these are the only buildings within the Site 16 boundary to overlie significant CVOC 
contamination. SA indicated that soil gas sampling in the vicinity of either of the buildings 
at the periphery of the plume will be a challenge because of the existing infrastructure. 
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• The additional soil gas sampling in the former Bldg 41 area is intended to potentially 
refine the remedial goals for TCE and VC with regards to the VI pathway. 

• If risk estimates developed based on the new soil gas data exceed 1 E-05, the BCT will 
need to re-consider (in the FS/ROD) the area which will require land use/engineering 
controls for purposes of addressing the VI pathway. 

• CW/BB recommended shallow zone/groundwater field screening (e.g., field gas 
chromatograph [GC)) in the areas of concern first, than placement of summa canisters 
based on the field screening results. LS recommended 4 to 5 canisters for each building 
area (e.g., along a transect as close to a building as possible). 

• There were no regulatory comments on the analytical program or decision rules 
presented in Attachment 1 , Table A. However, it should be noted that the majority of the· 
discussion focused on the sampling locations and not on these items. . 

ACTION ITEM: (Post meeting) NavylTetra Tech to evaluate the need to add transect of 4 to 5 
shallow zone screening borings in vicinity of Sea Freeze bldg (as recommended above) and in 
vicinity of MW16-28 to assist in location of soil gas canisters (as recommended by EPA). 

Issue/Problem No. 7 

The Phase 11/ RI determined that infrequent, low-level CVOC contamination was present in the 
vadose zone soils at the eastern end of the Building 41 area. Because releases in the general 
vicinity of the former Building 41 area have contributed to the CVOC plume under/ying Site 16 
and because the presence of significant vadose zone contamination in this source area would 
significantly impact the FS for Site 16, the Navy desires additional characterization in this area to 
assure that significant residual soil contamination is not present in the vadose zone. 

The investigative goals, data needs, preliminary decisions rules, and investigative plan forwarded 
to the team are those presented in Attachment 1, Table A. In overview, the Navy proposed the 
advancement of 7 additional borings at the east/south east end of the former Bldg 41 area. The 
following items summarize the discussion: 

• SA explained that the Color Tec/fixed base lab results for CVOCs suggest a possible 
connection between the relatively minor, sporadic CVOC detections in soils noted during 
the Phase III field investigation and the groundwater contamination in the area to the east 
and southeast of the former Bldg 41 area. The proposed investigation is intended to 
confirm that no significant vadose zone CVOC contamination exists in this area. 

• CL commented that there is a catch basin in the vicinity of MW16-15 that should be 
further considered. Also, problem definition is OK but should be clarified regarding the 
depth of sampling: shallow or deep?? SA indicated that the focus would be on the 
shallow depths, probably less than 30 feet bgs. CL recommends advancing borings to 
screened depth interval for MW16-371. 

• CF recommends that the decision rules be refined to clearly specify "actions" to be taken 
based contaminant levels detected: 1) concentration were nothing further is required, 2) 
concentration where an action is necessary, or 3) concentration range that the team 
needs to discuss and determine whether action is necessary. 

• There were no regulatory comments on the analytical program or decision rules 
presented in Attachment 1, Table A. However, it should be noted that the majority.of the 
discussion focused on the proposed boring locations and not on these items. 
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ACTION ITEM: (Post meeting) Adjust decision rules per Curt Frye's suggestion. 

Issue/Problem No.8 

Re-development and re-sampling of select GW monitoring wells in the upgradient area has been 
recommended by EPA Region I to further investigate the VOG profile of the upgradient GW at 
Site 16. Per the EPA request dated December 23, 2008: 5 priority 1 wells are requested for re
developing and 7 priority 1 wells for re-sampling; 4 priority 2 wells are requested for re-developing 
and 8 priority 2 wells for re-sampling. 

The investigative goals, data needs, preliminary decisions rules, and investigative plan forwarded 
to the team are those presented in Attachment 1, Table A. In overview, the Navy proposed to re
develop (as necessary) and re-sample, at a minimum, the following five upgradient priority 1 
monitoring wells: 82 D/R, 84 D/R, and 740. The Navy would re-develop/re-sample the remaining 
wells proposed in EPA correspondence of December 23, 2008 if the analytical results for these 
five wells indicate the presence of significant contamination that may impact FS-decision making. 
The following items summarize the discussion: 

• BO stated that all 7 priority 1 wells must be redeveloped (as necessary) and sampled as 
requested in the referenced EPA correspondence. Successful well development is 
achieved when: . 

o pH (less than 7.5), 
o turbidity (clear, stabilized, +/- 10 %, less than 25 NTU), 
o temperature (stabilized, +/- 3 %, reflective of aquifer conditions), 
o specific conductance (stabilized, +/- 3 %) 

Sampling should not be conducted until sampling criteria for have been achieved: 

o pH (less than 7.5), 
o turbidity (clear, stabilized, +/- 10 % for values> than 5 NTU), 
o temperature (stabilized, +/- 3 %, reflective of aquifer conditions), 
o specific conductance (stabilized, +/- 3 %) 

• SA indicated that neither DO or ORP are typically used as indicators for well stabilization 
during well development because they are less reliable indicators of stability than the 
other criteria listeq above. However, the EPA would like the following criteria to be 
achieved and they are routinely measured by Navy at NCBC Davisville sites: 

o oxygen-reduction potential (ORP) (stabilized, +/- 10 millivolts) - not used for 
stabilization 

o dissolved oxygen (DO) (stabilized, +1- 10 %, value not to exceed 1 mg/L) 

• In terms of criteria, BB indicated that sampling may still go forward if only one of the 
stabilization/sampling criteria listed above were exceeded. BO indicated that, once a well 
has been successfully developed, the well and associated data would be viewed as any 
other well (and data) in terms of the interpretation of environmental data. 

• SA stated that DO field test kits were used on some samples collected during the Phase 
III field investigation event. DO readings garnered via this method were typically lower 
than those collected using the multi-probe meters (i.e., DO test kit readings typically less 
than 1 mg/L). EPA indicated that the Agency was familiar with the test kit methodology; 
however, the Agency preferred the use of a high quality probe for DO field 

• 

• 

measurements. SA indicated that that Navy would be using the YSI probe (a high quality • 
probe) during the upcoming FS Support field investigation. 
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• SA indicated there would be a minimum 2 week interval between well development and well sampling. 

• Regarding relevant decision rules for the upgradient wells, CW stated that the EPA would not consider the upgradient Nike site a significant source of CVOCs for Site 16 if the concentrations detected in the upgradient wells did not exceed 25 ug/L. Specifically, the EPA believes the Navy could proceed with the FS for Site 16 as long as the maximum CVOC concentrations in the upgradient wells do not exceed 25 ug/l. 

ACTION ITEM: (Post meeting) Navyrretra Tech to continuet6 evaluate the need to develop/resample the seven Priority 1 wells as recommended by EPA. 
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FORMER NCBC DAVISVILLE - SITE 16· 
TECHNICAL MEETING 

FEASIBILITY STUDY SUPPORT - DATA QUALITY OBJECTIVES 
RIDEM CONFERENCE ROOM 300, PROVIDENCE, RI 

TUESDAY, 9 JUNE 2009, 9:00 AM - 4:00 PM 

0900 - 0905 (5 min) 

0905 - 0915 (10 min) 

0915 - 0945 (30 min) 

0945 -1015 (30 min) 

1015 - 1030 (15 min) 

1030 -1100 (30min) 

1100 - 1130 (30 min) 

1130 - 1200 (30 min) 

1200 - 1300 (60 min) 

1300 - 1330 (30 min)' 

1330 - 1400 (30 min) 

1400 - 1415 (15 min) 

1415 - 1530 (75 min) 

1530 - 1600 (30 min) 

1600 

AGENDA 

Introductions 
[Dave Barney, Navy BEC] 

Agenda Review and Meeting Logistics 
[Steve Vetere, TtNUS] 

NCA Soils/Debris Delineation 
[Lee·Ann Sinagoga,TtNUS] 

BTEX Hotspot Monitoring Wells 
[Scott Anderson, TtNUS] 

Break 

Allen Harbor GW/SW Sampling 
[Lee Ann Sinagoga, TtNUS] 

Eastern Edge Monitoring Wells 
[Scott Anderson, TtNUS] 

SB16-A3-12 PAH Investigation 
[Lee Ann Sinagoga, TtNUS] 

Lunch 

Soil Gas Sampling 
[Lee Ann Sinagoga, TtNUS] 

CVOC Soils - Eastern Edge Bldg 41 
[Lee Ann Sinagoga, TtNUS] 

Break 

Re-sampling of Upgradient Wells 
[Scott Anderson, Lee Ann Sinagoga, TtNUS] 

Action Items/Path Forward 
[Curt Frye, Navy RPM] 

Adjourn 
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TABLE A 
DATA QUALITY OBJECTIVE'S MEETING ,N SUPPORT OF FEASIBILITY STUDY 

NCBC DAVISVILLE SIT~ 16 

ROUGH DRAFT 

Issue/ProblemDefinition GoalS/Objectives Data Needs 
. Study 

Boundaries 

The Phase III RI determined that"actionable Collect adequate data (in terms COC data (VOCs, PAHs, As, TBD 
risks" were identified for the soils in"the of quality and quantity) to Pb, TPH) for surface and 
western portion of the North Central area determine the vertical and shallow subsurface soils at the 
(particularly the northwestern quadrant). horizontal extent of COCs in the boundaries of areas in the 
The risks were associated primarily with surface and shallow subsurface North Central area that have 
COC concentrations in the creosote dip tank soils of western portion of the been selected for potential 
area, the BTEX hotspot area, and the North Central area. If the data in remediation in the Draft FS. 
former Bldg E-107 septic system removal the initial round of sampling is All informaton necessary to 
area. However, the limits of the adequate for purposes of anchor samples in time and 
contamination are not currently known to the delineation, stop delineation; else space. 
extent necessary to fully support the Site 16 evaluate the need to continue Lithologic/geotechnical 
FS. Additionally, the Rls have identified the sampling (Le., "step out"). information and soil 
presence of debris materials (e.g., likely Determine the extent of debris information necessary to· 
associated with fill or demolition of old materials in the western half of support risk assessment of 
facilities) sporadically intermixed with the the North Central area (e.g., new COC soils data. 
subsurface soils of western section of the determine how far to the east Extent/prevalence of 
North Central area. The areal extent of the buried debris may exist.) subsurface debris in the 
buried debris is also not fully known. The 
Navy desires confirmation of the extent of 
the debris materials in.the North Central 
area as such information would be 
beneficial to the Navy and prospective 
developers of the North Central area. 

western section of the North 
Central area (how far east 
does the debris exist?). 
PRGs/risk benchmarks have 
been established in RI & FS. 

Decision Rules 
Performancel 
Acceptance 

Criteria 
If screening samples at targeted TBD 
locations suggest that COC 
concentrations are exceeding . 
remedial goals proposed in the FS 
and the contamination has not been 
bounded (Le., there are no data from 

. existing borings/test pits within 50 feet 
of targeted location), evaluate the 
need to advance a "step out" test pit 
(within 25 feet or original targeted 
area) and collect samples as 
described in plan. If 
screening data from intial ·step out" 
test pit suggest that COC 
concentrations area exceeding 
remedial goals, resolve the need for 
additional sampling with BCT. 
The FOL will examine the contents of 
each test pit for the presence of 
debris. The FOL will classify the test 
pit as containing signifiant evidence of 
"buried debris" if debris is sporadically 
scattered throughout the soil depths 
examined or if there is a distinct layer 
of debris or evidence of burning. 
Else, the test pit will not be classified 
as containing significant debris . 

Proposed Plan. 

For purposes of delineating current areas 
proposed for remediation ... 
See Figures A and B. Advance ·test pits at a 
maximum of 30 locations identified by the FS 
engineering lead. Collect one SS (0 to 2 foot bgs 
interval) and up to 3 S8 samples (2 to 6'; 6 to 10'; 
10 to 16'?? or to top of water table.) Screen 
samples for presence of VOCs (PID/Color Tec); 
As/Pb (XRF); PAHs (Mitkem screening method). 
Send SS and one ("worst case" based on . 
screening results) SB soil sample to fixed-base 
lab for analysis. For purposes of delineating 
extent of debris... . See 
Figure C. Advance test pits at a maximum of 20 
locations selected. FOL will describe contents of 
test pit. If significant debris materials are present 
select samples for screening and fixed-base lab 
analysis as described above. Consult with/meet 
with BCT in the field if a second set of samples 
may be necessaiy. Send weekly progress E
Mails. SUMMARY: Max initial test pits = 50. 
Screening/fixed bas~ lab samples. 



-
The Phase III RI identified a BTEXlCVOC 
hotspot area in the general vicinity of ETP 
21SB58. While the RI data for this location 
does not indicate the presence of significant 

. VOCs in the shallow groundwater in the 
general area, there is no shallow well or 
intermediate-depth well in this immediate 
area. Consequently, the impact of the 
observed shallow, subsurface soil 
contamination on the shallowlintermediate 
zone groundwater is not known. (Note that 
significant BTEX contamination has not 
been noted in the monitoring wells 
downgradient of the BTEX hot spot area. 
However, BTEX was detected in both soil 
gas and Allen Harbor piezometer 
[groundwater] samples.) 

TABLE A 
DATA QUALITY OBJECTlVE1S MEETING IN SUPPORT OF FEASIBILITY STUDY 

NCBC DAVISVILLE SITE 16· 

Collect adequate data (in terms VOC data for shallow and TBO Follow well development and TBO 
of quality and quantity) to intermediate depth sampling protocol specified as 
determine the level of VOCs in groundwater wells installed in attached. Review/evaluate new GW 
the groundwater of the shallow the immediately downgradient and soil data. If d;;ita are in 
and intermediate depth zones in end of the BTEX hot spot agreement with Phase III RI results or 
immediately downgradient of the area. VOC data for soil do not exceed risk benchmarks 
BTEX hotspot. (GW from the samples collected every 5 feet established for the Site 16 in the 
shallow monitoring well should during the installation of the RifFS and no additional COCs are 
be collected at the water table.) monitoring wells. Salinity identified per protocol in the RI, then 

and typical field monitoring no further action necessary; else, 
data for all GW & soils modify FS as necessary. 
sample~ collected. 
All informaton necessary to 
anchor samples in time and 
space. 
Lithologic/geotechnicallhydrog 
eologic information and soil 
information necessary to 
support VI analysis. Slug' 
testing of new monitoring 
wells. PRGs/risk benchmarks 
have been established in RI & 
FS. COC selection protocol 
was identified in the RI. 

Install (sonic drilling technique) shallow 
(anticipated screened interval = 5 to 15 feet bgs) 
and intermediate (anticipated screened interval = 
25 to 35 feet bgs) depth monitoring wells in the • immediate vicinity of the BTEX hot spot. Collect 
VOC groundwater data. Screen soils every 5 feet 
with PIO and ColorTec screening tools. Slug test 
the newly installed wells. Collect typical lithologic, 
hydrogeologic, and field monitoring data as 
specified in the Phase III RI-QAPP. One soil 
sample shall be collected just above the water 
table and one soil sample shall be collected at the 
depth of the screened interval of the well and sent 
to the fixed-base lab forVOe analysis. The FOL 
shall have the option of selecting one more soil 
interval for fixed-base lab analsis on the basis of 
PIO/Color Tec readings/visual evidence of 
contamination. SUMMARY: One new shallow 
and one new intermediate depth well in BTEX 
hotspot area. 

• 
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TABLE A 
DATA QUALITY OBJECTlV~S. MEETING IN SUPPORT OF FEASIBILITY STUDY 

NCBC DAVISVILLE SITE 16 

The Phase 1\1 RI determined that the CVOC Collect adequate data (in terms - VOC data fOf deep surface 
plume underlying Site 16 does extend to the of quality and quantity) to water, sediment, -and shallow 
north of the North Central area and determine the northem extent of groundwater samples (from 
underlies Allen Harbor. However, the the CVOC plume underlying piezometers) from Allen 
northern extent of the plume underlying Allen Harbor. If data collected Harbor locations north of 
Allen Harbor was not determined. The Navy along an initial transect transect lines established 
desires the determination of the northern established for sampling indicate during the Phase IIi field 
extent of the plume as such information that the northern extent of the event. - Salinity and typical 
would be beneficial to the development of CVOC plume has not been field monitoring data for all 
the long-term monitoring plan. Additional determined evaluate the need to SW IGW sampies collected. 
sampling would also serve to confirm that ·step out" along a second - All information necessary to 
the groundwater plume is not discharging to transact. anchor samples collected in 
the surface waters at any significant time and space. -
concentrations, Lithologic information for the 

sediment samples. 
- Benchmarks to determine 
how many transects to 
advance (Le., "how far north" 
to go). PRGslrisk benchmarks 
have been established in RI & 
FS . 

TBD If total CVOCs in piezometer
groundwater samples along initial 
step out transect exceed 100 ugIL or 
if CVOC concentrations in deep 
surface water samples exceed 
AWaC, evaluate the need to advance 
second step out transect 100 feet 
north of initial step out transect; else, 
no further action necessary. If total 
CVOCs in piezometer-groundwater 
samples along second step out 
transact exceed 100 ug/L or if CVOC 
concentrations in the second set of 
deep surface water samples exceed 
AWaC, discuss path forward with 
aCT. 

TBD Advance a transect line approximately 100 feet 
north of the current northern most transact line. 
Establish three equally-distant piezometer 
locations along the transect line. Collect deep 
surface water samples (within 1 foot of the 
sediment surface), sediment samples (0 to 1 foot, 
1 to 2 foot, 4 to 5 foot, and 9 to 10 foot below _ 
sediment surface), and groundwater-piezometer 
samples (4 to 5 feet and 9 to 10 feet below 
seqiment surface) at each of the three transect 
line locations. Screen all samples (PID & Color 
Tec). Send deep surface water, "worst case" 

. sediment sample, and both piezometer
groundwater samples to fixed-base lab for 
analysis. ·Step out" north as necessary. 
SUMMARY: Advance a maximum of 2 additional 
transects in A11en Harbor (3 samples per. 
transect). 



The Phase III RI determined that the CVOC 
plume extends to within a couple hundred 
feet of the Narragansett Bay shoreline. The 
CVOC plume has been detected in MW1S-
881, the eastern most well, which is 
screened alSO to SO feet bgs. There are no 
shallow zone wells in this area. While it is 
suspected that th~ plume does discharge to 
Narragansett Bay, the CVOC 
concentrations in the groundwater just as 
the plume enters the Narragansett Bay as 
well as the concentrations in the shallow 
zone (and,. specifically, at the water table) in 
this area are unknown. Such information 
would be beneficial to the development of 
the long-term monitoring plan and would 
support the RIIFS by allowing a more 
complete understanding of the potential for 
vapor intrusion in the vicinity of the Sea 
Freeze building. 

TABLE A 
OATA aU.ALlTY OBJECTIVE'S MEETING IN SUPPORT OF FEASIBILITY STUDY 

. NCBC DAVISVILLE SITE 16 

Collect adequate data (in terms VOC data for shallow TBD . Develop and sample well as specified TBD 
of quality and quantity) to groundwater well installed in in the attached. Review new GW and 
determine the cvbc the immediate vicinity of the soil data. If data are in agreement 
con·centrations in the SeaFreeze building (the well with Phase III RI results ordo not 
shallow/water table zone in the should be screened at the . exceed risk benchmarks established 
immediate vicinity of th~. Sea water table}. VOCdata for the Site 16 in the RIIFS and no 
Freeze building. Collect for deep monitOring well additional COCs are identified per 
adequate data (in terms of quality installed within 200 feet of the protocol in the RI, then no further 
and quantity) to determine the Narragansett shoreline. action necessary; else, modify FS as 
CVOC concentrations in the vec data for soil samples necessary (e.g., if VI were determined 
groundwater plume as it collected every 5 feet during to be a potential problem at the 
discharges to Narragansett Bay. the installation of the eastern edge of plume, the FS would 

monitoring wells. Salinity address issue). 
and typical field monitoring. 
data for all GW & soils 
samples collected. 
All informatcin necessary to 
anchor samples in time ·and 
space. 
Lithologicigeotechnicallhydrog 
eologic information and soil 
information necessary to 
support VI analYsis. Slug 
testing of newly installed 
monitoring wells. PRGs/risk 
benchmarks have been 
established in RI & FS. . 

f 

.~raw/[ \!J un.lA\ : .~ -- :._ . . 

Install shallow and deep (anticipatea screened 
interval = 60 to 70} depth monitoring wells (sonic 
drilling technique) at the eastern edge (near Sea • Freeze Bldg). Collect VOC groundwater data. 
Screen soils every 5 feet with PID and Color Tec 
screening tools. Slug test the newly installed 
wells. Collect typical lithologic, hydrogeologic, and 
field monitoring data as specified in the Phase III 
RI QAPP. One soil sample shall be collected just 
above the water table and one soil sample shall 
be collected at the depth of the screened interval 
of the well and sent to the fixed-base lab for vec 
analysis. The FOL shall have the option of 
selecting one more soil interval for fixed-base lab 
analsis on the basis of PID/Color Tec 
readings/visual evidence of contamination. 

• 
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TABLE A 
DATA QUALITY OBJECTIVE'S MEEnNG IN SUPPORT OF FEASIBILITY STUDY 

. NCBC DAVISVilLE SITE 16 

The Phase III RI determined that PAH Collect adequate data (in terms PAH data for surface and TBO 
concentrations in the shallow subsurface of quality and quantity) to shallow subsurface soils in the 
soils at location SB 16-A3-12 exceed RIOEM determine if potentially significant immediate vicinity of location 
and EPA criteria for industrial soils. site-related PAH contamination is SB16-A3-12.AII informaton 
(Significant PAH contamiation was not prese'nt in the surface and necessary to anChor samples 
detected in other borings in the general shallow subsurface soils at this in time and space. 
vicinity of SB16-A3-12.) However, an location. Determine the vertical Lithologic/geotechnical 
extensive asphalt repaving project was on- and horizontal e>.dent of such information and soil 
going in the area at the time the Phase III contamination. information necessary to 
field investigation was being conducted. support risk assessment of 
Consequently, PAH contamination detected new PAH soils data. 
mayor may not be reflective of site-related PRGS/risk benchmarks have 
contamination. Alternatively, the PAHs been established in RI&FS. 
detected may reflect the fact that pieces of 
asphalt (old material being removed or new 
pavement) may have been incidentally 
collected as part of the soil boring/sample 
collection process. 

The Phase III Rl determined that risk 
estimates for VI pathway based on soil gas 
samples collected at Site 16 (in some sub
areas) exceeded the 1 E-05 cancer risk 
level. TCE and VC have been selected as 
COCs for the VI pathway. Preliminary 
remediation goals have been published for 
this pathway in the Draft FS. However, to 
date, soil gas samples have only been 
collected at 5 sub-areas at Site 16. These 
subareas were selected, in·most cases, 
because they were considered source 
areas. Additionally, while buildings do not 
currently exist atop the current plume 
configuration, buildings do·exist at the 
periphery of the known plume (e.g., the Sea 
Freeze Building) and buildings may be 
constructed within the Site 16 boundary and 
atop the plume at some time in the future. 
Thus, soil gas sampling at the periphery of 
the plume (to confirm that there is not an 
existing. VI problem) and re-sampling within 
the former Building 41 area (to refine 
development of remedial goal options for 
the FS) is desired . 

Collect adequate data (in terms 
of quality and quantity) to 
determine shallow soil gas 
concentrations in the vicinity of 
the Sea Breeze building (at the 
eastern edge of the plume [an 
area not previously sampled]), at 
a location at the northeastern 
edge of the plume (e.g., location 
MW16-280, an area not 
previously sampled), and in the 
former Bldg 41 area (Le., a 
previously sampled area). 
Calculate VI risks to determine if 
CVOC concentrations at the 
periphery of the plume are 
unacceptable/acceptable. Re
evaluate/refine recommended VI 
PRG for groundwater based on 
soil gas results. 

VOC soil gas data at three TBO 
locations at the plume 
periphery (Bldg E-107, Sea 
Freeze Bldg, and at location 
MW16-280) and in the former 
Bldg 41 area. VOC data for soil 
samples coilected every 5 feet 
during the advancement of the 
soil gas borings. 
All informaton necessary to 
anchor samples in time and 
space. 
Lithologic/geotechnical/hydrog 
eologic information and soil 
information necessary to 
support VI analysis. PRGs/risk 
benchmarks have been 
established in RI & FS. 

If the initial step out Mitkem screening TBO 
samples indicate that P AH 
concentrations do nelt exceed RIOEM 
industrial criteria, no further sampling 
is necessary. If the initial step out 
Mitkem screening samples indicate 
that PAH concentrations do exceed 
RIOEM industrial criteria, evaluate the 
need to advance a second set of 
"step out" samples.!f the second step 
out Mitkem screening samples 
indicate that PAH c~ncentrations do 
not exceed RIOEM industrial criteria, 
no further sampling is necessary. If 
the second step out Mitkem screening 
samples indicate that PAH 
concentrations do exceed RIOEM 
industrial criteria, discuss path 
forward with BCT. 

Evaluation of new soil gas data. If 
data are in agreement with Phase III 
RI results or do not exceed risk 
benchmarks established for the Site 
16 in the RIIFS and no additional 
COCs are identified per protocol in 
the RI, then no further action 
necessary; else, modify FS as 
necessary. 

TBO 

Sample surface (1 sample) (0 to 2 foot bgs) and 
shallow subsurface soils (3 samples) (2 to 5 feet 
bgs; 5 to 10 feet bgs, and 10 to 15 bgs) at four 
borings advanced in the immediate vicinity of 
SB16-A3-12. The first boring will replicate the 
SB 16-A3-12 location; the remaining 3. borings will 
be at eqi-distant locations encircling SB1Ei~A3-12 
and will be within 10 to 15 feet of SB16-A3-12. All 
samples will be screened for the presence of 
PAHs. The surface soil sample and the "worst 
case· subsurface soil sample will be submitted for 
fixed-base lab analysis. If PAH concentrations in 
the screening samples are in excess of the 
RIOEM criterion for industrial soils, a second set 
of 3 ·step out" borings will be advanced. Review 
all data with forensic chemist to differentiate 
potential site-related contamination from asphalt. 
SUMMARY: Advance 4 additional borings to 
investigate localized PAH contamination. 

Advance.soil gas borings in 4 sub-areas at Site 16 
(former Bldg 41 area; Bldg E-107;Sea Freeze 
Bldg; in vicinity of MW16-280). Collect soil gas 
samples at 5 to 10 feet bgs using Summa 
canisters; send to. fixed-based lab. Collect soil 
samples every five feet while the boring is being 
advanced. Screen all soil samples using 
PIO/Color Tec. Send "worst case" soil sample to 
fixed base lab for analysis. Collect lithology and 
geotech information necessary to support VI 
analysis. SUMMARY: Collect soil gas samples in 
4 sub areas of Site 16. 



Phase III RI determined that 
low-level CVOC contamination was present 
in the vadose zone soils at the eastern end 

the Building 41 area. Because releases 
the general vicinity of the former Building 

41 area have contributed to the CVOC 
plume underlying Site 16 and because the 
presence of significant vadose zone 
contamination in this source area would 
signficantly impact the FS for Site 16, the 
Navy desires additional characterization in 

area to assure that significant residual 
soil contamination is not present in the 

zone. 

.. TABLE A 
DATA QUALITY OBJECTIVE'S MEETING IN SUPPORT OF FEASIBILITY STUDY 

NCSC DAVISVILLE SITE 16 

-(@~ 'a\-~l\ 
l!J lJl f.ii\ :;'f J .. 

Collect adequate data (in terms for surface and o be determined. Identification of Soil "!::Innn .. "., o be determined. Il.,..,,,,,,,.,,.., 6 additional borings in the general 
",,,'.n,',,, of the eastern edge of the former Bldg 41 

the immediate downgradient location to the 
depth possible using the MINISONIC 

tPl"'hnrllnl'IV (See Figure E for proposed locations). 

of quantity and quality) to further shailow subsurface soils at 
verify that significant vadose eastern edge of the former 
zone soil contamination is not Bldg 41 and immediately 
present at the eastern end of the Il1n,\Alnnr<> of this location. 

Bldg 41. 

necessary to 
pport data evaluation of 

new VOC soils data. 
PRGs/risk benchmarks have 
been established in RI & FS. 

based on PID and Color-Tee field 
screening methods (colleeted 
consistent with methodology outlined 
in Section 4.3.2 of the approved 
Phase III RI QAPP). Given the lower 
effective screening capabilities, 

ec results will be considered before 
PID results. Color-Tee samples will 
be collected at a frequency no less 
than one sample per 5 feet. If there 
are no positive PID/Color-Tec 
screening readings, the soil samples 

fixed-base lab analysis (VOCs 
will be collected at the 

soiVgroundwater interface and at the 
terminous of the boring or at the 
discretion of the field geologist based 
upon lithological evidence. Else, the 
fixed-base lab samples will be 
collected at the "worst case" vadose 
zone and °worst case" saturated zone 
soil location. Additional soil samples 
may be collected at the discretion of 

field geo·logist based on screening 
results. Evaluate results with respect 

risk evaluation conclusions in the 
Final Site 16 RI and update as 
appropriate (completed as attachm 
to FS). 

ISr·r~'.n continuously as the boring is advanced 
PID and record lithologies. Continously 

screened PID results will be used to guide the 
collection of Color-Tee samples. Collect Color
Tee samples at least every 5 feet. Submit "worst 
case" vadose zone and saturated zone soil 
samples (based on PID/Color-Tec readings) to 
fixed-base lab for VOC analysis. Since PID 
provides bulk screening while Color-Tec is 
v ....... "'''''u to the target compounds, when I'rn,f1ir·tin,nl 

rst case" screening results occur, sample will 
submitted where Color-Tec results are highest. 

The FOL shall have the option of sending one 
additional sample per boring based on PID/Color
Tee readings. SUMMARY: Advance 6 new 
borings at the eastern edge of the for~er Bldg 41 
area. 

• 
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TABLE A 

.~ .DAI.4 QUALITY OBJECTIVE'S MEETING IN SUPPORT OF FEASIBILITY STUDY 
. :,..".-..;... -----= NCBC DAVISVILLE SITE 16 

Re-development and re-sampling of select Collect adequate data (in terms Groundwater quality and vee A subset of the 15 Re-develop installed wells per If new data are in Re-develop (as necessary) and re-sample, at a 

• GW monitoring wells (up to 15) in the of quantity and quality) .from data in a representative wells provided by attached methodology (consistent agreement with Phase III minimum, the following upgl'adient monitoring 
upgradient area has been recommended by existing upgradient wells to number of. upgradient EPA in the with Phase III RI QAPP and EPA data/results (Le., evee wells: 82 DIR; 84 DIR; 740. Re-sample the 
EPA Region I to further investigate the vae further investigate the vee overburden and -bedrock December23,2008 criteria presented in December 23, concentrations < 5-25 ugIL) remaining wells proposed in the December 23, 
profile of the upgradient GW at Site 16. Per profile of the upgradient GW at monitoring wells. Re- request will be 2008 request). If, at the conclusion of and groundwater is 2008 EPA request if additional sampling is 
the EPA request dated December 23; 2008: Site 16. developing prior to " deteremined. the well re-development, groundwater indicative of ambient justified based on potentially impacting FS 

i 5 priority 1 wells are requested for re- groundwater sampling may be quality data indicate that groundwater groundwater conditions, decisions. SUMMARY: Redevelop and sample 
I 

j 
! 
~ 

developing and 7 prio~ity 1 wells for re- needed at certain monitoring is indicative of ambient conditions, then no further action a minimum of 5 priority 1 wells. 
sampling; 4 priority 2 wells are requested for well locations. Slug testing to . allow for a minimum of 2 week necessary. If new data >25 
re-developing and 8 priority 2 wells for re- . verify connection with the sampling break and then, conduct low to 1000 ug/L, conclude that 
sampling. aqufier and comparison to flow groundwater sampling per unresolved upgradient 

existing determinations is attached methodology. After source is impacting 
necessary at all wells that groundwater sampling is completed, upgradient GW quality. If 
were re-developed. perform slug testing to verify new data> 1000 ug/L 

connection to aquifer and for conclude that the unresolve 
comparison to previous results. If, at upgradient source may 
the conclusion of initial well re- include the NIKE site. 
development, field monitoring data Discuss path forward with 
indicate that groundwater has not BCT. 
stablized to end point criteria per the 
attached methodology, re-develop 
and re·sample the well again. 
Evaluate results with respect to risk 
evaluation conclusions in the Final 
Site 16 RI and update as appropriate 
(completed as attachment to FS). 

" . 
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NCBC FS Support Investigation 
IRP Site 16 Quality Assurance Project Plan 

JUNE 2009 
GROUNDWATER DEVELOPMENT AND SAMPLING PROCEDURES 

WELL DEVELOPMENT 

Selected monitoring wells for re-development will be developed using a submersible pump (grundfos®) alternated with swabbing action over the full screen length until the water is visibly clear of sediment and turbidity measurements are less than 10 Nephelometric Turbidity Units (NTUs). pH is less than 7.5 and temperature is representative of ambient conditions for three consecutive readings (minimum of 3 minutes between readings). Surge rate will be determined by the field geologist and is anticipated to be between 1 to 3 gallons per minute (gpm). The actual surge rate will be based on observed drawdown and ability of well to recharge in short periods of time (15 to 30 minutes). If significant drawdown is observed at low rates (0.5 to 1 gpm). swabbing action and pumping will gccur continuously until t~e well is pumped dry. After sufficient recharge occurs (water level recovers to at least 5 feet above well screen). the process of swabbing and pumping dry will be repeated and conlinuedthroughout development until the end point criteria are reached. The well development will proceed until the above end point stabilization parameters are met or will occur for at least 4 hours. 

If after 4 hours of development the end point criteria are not met. the following will occur: If none of the endpoint criteria have been meet. but the criteria are exhibiting a downward trend whereby the end point criteria will be meet within 4 additional hours of development. development wiil continue (not to exceed a total of 8 hours). 
• If pH and temperature have meet the end point criteria and are stabilized. but: 

o Turbidity has stabilized and is visually clear but exceeds 10 NTU. development will be considered complete. 
o Turbidity has stabilized and is not visually clear (above approximately 75 to 100 NTU). vigorous swabbing will occur and development continued for up to 4 additional hours to allow turbidity to become visually clear (not to exceed a total of 8 hours). If after 8 hours turbidity has stabilized but is not visually clear. well development will be considered complete. 

o Turbidity is not stabile and not visibly clear: 
If trending downward. development will continue if end point criteria can be meet within 4 additional hours of development (not to exceed a total of 8 hours). 
If trending upward or no observable trend. development will continue with vigorous swabbing and situation re-assessed every hour. 1f after 2 hours the upward trend or no trend continues. well development will be considered complete. 

• If temperature and turbidity have meet the end point criteria and are stabilized. but: 
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NCBC FS Support Investigation 
IRP Site 16 Quality Assurance Project Plan JUNE 2009 

o pH has stabilized and is below 8.0, development will be considered complete. 
o pH is not stabile: 

If trending upward, development will be considered complete. 
If trending downward, development will continue if end point criteria can be meet 
within 4 additional hours of development (not to exceed a total of 8 hours). 

Well development fluids will be containerized and handled as lOW as discussed in Section 4.17 of the 
Phase III Remedial Investigation (RI) Quality Assurance Project Plan (QAPP). Any details not presented 
here will be handled in cOnformance with TtNUS SOP GH-2.8. 

For any well where re-<;ievelopment occurs, a minimum sample break of 14 days will be allowed to OCcur 
prior to groundwater sampling. If during re-development, pH has stabilized above 7.5, additional time will 
be added to the sample break to allow for natural flushing under ambient conditions," as determined by the 
Field Geologist. 

GROUNDWATER PURGING AND SAMPLING 

Low-flow purging and sampling techniques will be utilized in accordance with TtNUS SOP SA-1.1 and 
USEPA Region I SOP GW 0001 for all groundwater sampling. Low-flow purging and sampling is being 
implemented because this method provides the least disturbance to the surrounding formation (i.e., less 
turbulence in sampling and hence less turbidity) allowing for a more representative groundwater sample to 
be collected. 

During well purging, the water level in each well will be monitored every 5 to 10 minutes. A drawdown of 
less than 0.3 foot during purging is a goal, but may not always be achievable. Initially, the pumping rate 
will be set at approximately 0.1 liters per minute (Umin) or approximately the final pumping rate as 
observed in previous low-flow sampling events. The measured pumping rates and groundwater level 
data will be recorded on the well purging log sheets. The pumping rate will be reduced if turbidity is 
greater than 5 NTUs after all other field parameters have stabilized. The measured pumping rates and 
groundwater level data will be recorded on the well purging log sheets as provided in TtNUS SOP SA-1. 1 

Water quality parameters [pH, specific conductance, temperature, oxidation-reduction potential (ORP), 
and dissolved oxygen (DO)] will be measured during purging using a YSI Model 6820 water quality meter 
and flow-through cell as provided in TiNUS SOP SA-1.1 and USEPA Region I SOP GW 0001. Turbidity 
will be measured using a Lamotte 2020. Water quality measurements will be recorded on the well 
purging log sheet (provided in TtNUS SOP SA-1.1) every 5 to 10 minutes until purging is completed and 
sampling commences. 
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NCBC FS Support Investigation 
IRP Site 16 Quality Assurance Project Plan 

JUNE 2009 
Calibration and standards checks will be conducted on the water quality meter in accordance with the manufacturer's recommendations and TtNU£ SOP SA-1.1 and USEPA Region I SOP GW 0001 (as applicable). Section 4.20.1 of the Phase 11/ Rl QAPP presents specific requirements for calibration. The water quality probes will be thoroughly rinsed with clean potable water or distilled water prior to the start of well purging at each well. In addition, the flow-through cell will be decontaminated before initiation of well purging at each well. Precautions will be taken to prevent air entrapment and/or air leaks in the purging system so that potential problems with stabilization of DO measurements are minimized. Precautions will include: (1) taking care to fill the entire flow-through cell with water, while minimizing air entrapment, before initiating purging and (2) maintaining a full cell of water by pinching the discharge line shut and elevating the discharge at the end of the tubing from the pump, above the cell. 

Purging will continue until all of the parameters have stabilized to the criteria listed below (presented in order of importance) and the mihimum purge volume.(one screen volume} has been removed from a well. Stabilization criteria for the water quality parameters are as follows (USEPA-NE, July 1996): 

pH :t. 0.1 (and pH is less than 7.5) ./ 
• Turbidity:t. 10 percent for values greater than 5 NTUs (and turbidity is visually clear) Specific conductance:t. 3 percent (consistent with previous sampling events) 

Temperature:: 3 percent (conSistent with anticipated ambient conditions) / 
ORP:: 10 millivolts (n-lV) - NOT USED FOR STABILIZATION 

,; DO:: 10 percent - NOT USED FOR STABILIZATION 

Dissolved oxygen (DO) and oxidation-reduction potential (ORP) will be measured in each well but will not be used to demonstrate stabilization because they are less reliable indicators of stability than the parameters listed above. In order to provide additional data for evaluation of groundwater quality, DO values will be collected with CHEMetrics® test kits at approximately 15 minute frequencies during purging and when stabilization is achieved. DO collected from the meter will not be used to evaluate groundwater quality, only data·from the CHEMetrics® test kits . 

If the parameters have not stabilized within 4 hours, sampling will be initiated. The final values of water quality parameters measured just before sampling commences will be recorded on the groundwater sample collection lo!;) sheet 
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MONITORING WELL INSTALLATION PROCEDURES 

PERMANENT GROUNDWATER MONITORING WELL DRILLlNG.AND INSTALLATION 

Approximately 6 new overburden wells will be installed to support the FS at Site 16. 

All wells will be installed with a MINISONIC rig. A 6-inch insid~-diameter casing pipe will be used to 

advance the boreholes for each well in accordance with TtNUS SOP GH-1.3 and manufacturer's 

recommendations. If necessary, asphalt or concrete cover will be breached and separated from the soil 

core. The deepest overburden well will be drilled and installed first when wells are nested. Continuous 

soil cores will be collected in the deepest overburden boring from the ground surface to the appropriate 

bottom depth (ideally, the bedrock surface). A geologist (or designee) wiH' describe the soil materials for 

the entire boring. A description of the materials encountered in the borehole will be entered by the 

geologist (or designee) onto the soil boring logs in accordance with TtNUS SOP GH-1.S. 

For each well nest, the boreholes will be drilled to the desired water-bearing unit to yield representative 

samples for the designated water-bearing unit The field geologist will determine the actual depth of the 

well screen placement based on field conditions such as water production rate. 

• Soil cores collected by the MINISONIC drilling will be continuously screened for VOCs using the PIO, and 

tested for CVOCs using the Color-Tee method at least everyS feet. The number of additional soil 

samples tested using the Color-Tee method will be at the discretion of the field geologist and based on 

field conditions. The depths of all samples collected and the values of all field measurements will be 

recorded on boring logs. 

• 

New monitoring wells will be constructed in a manner similar with the majority of existing-wells at Site 16 

and in accordance with TtNUS SOPs GH-1.3 and GH-2.8. Each new well will be constructed of 2-inch 

diameter, Schedule 40, threaded, flush-joint polyvinyl chloride (PVC) screen and riser pipe. In addition: 

• All pipe and screen will be certified clean and still contained in factory-sealed plastic bags when 

arriving at the site. 

• PVC screens will be 10 feet long, screens will be machine slotted. and slots will be 0.010 inch wide. 

• 

Slot size may be adjusted at the discretion of the field geologist based on lithologies encountered 

during drilling. 

No glue or plasticizers will be used to construct wells; 
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• All joints will be threaded. 

• A butt cap will be placed at the bottom end of the welf screen .. 

• No. 1 sand or equivalent will be used for sand pack material around the screens. Sandpacks will 
extend at least 2 feet above the well screens. Sand size may be adjusted at the discretion of the field 
geologisl based on lithologies encountered during drilling. 

• Sodium bentonite chips or pellets will be used to create a 2-foot-long clay seal above each sandpack. 

• Bentonite-cement grout will be used to fill the remaining annular space (Le., from the bentonite seal to 
the ground surface). 

• A flush-mount well box will be used to complete each monitoring well in areas of vehicle traffic or 
other significant use activities. 

Above-ground protective steel casing with hinged cap and four bumper posts (bollards) will be 
installed to complete each monitoring well in low-activity areas . 

• In both types of well completion (flush mount or above-ground), a 4-foot by 4-foot by 6-inch cement 
well pad will be constructed and sloped away from the well to route surface water away from the 
wells. 

All wells should have provisions for a hinged cap or J-plug with a keyed-alike padlock for well 
s.ecurity. 

• A detailed ~eologic log and well construction log sheet will be prepared for each new well (SOPs 
GH-l.5 and SA-6.3). 
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Working Draft Final Version 
Worksheet No. 11 
FS Support SAP 

Worksheet #11 - Project Quality Objectives/Systematic Planning Project Statements 

11.1 INTRODUCTION 

Site Problems. Based on the CSM and consensus of the Project Team, the following eight problems 

were identified for Site 16: 

• Problem No.1: Delineation of soil contamination in the North Central Area. 

• Problem No.2: Characterization of shallowlintermediate groundwater in the BTEX hot spot area. 

• Problem No.3: Determination of the northern extent of the CVOC plume underlying Allen Harbor. 

NOTE TO THE READER: PROBLEMS NO.4 AND 5 WILL BE SWITCHED IN THE DF VERSION OF 

THE SAP. 

• Problem No.4: Characterization of water table/overburden groundwater in the vicinity of Sea Freeze 

Building. 

I. Problem No.5: Investigation of vapor intrusion potential in the eastern portion at the peFlphery of the 

CVOC plume. 

• Problem No.6: Characterization/delineation of PAH contamination in vadose zone soil in the vicinity 

of location SB16-A3-12 (south of Davisville Road aleA§-t~ndaFy 91 formef-8ttildlA§-4+). 

• Problem No.7: Refinement of characterization of CVOCs in soil at the eastern edge of former 

Building 41 . 

• Problem No.8: Redevelopmentlresampling of select upgradient monitoring wells 

A more detailed description and evaluation of each problem is provided in subsequent subsections. 

Common Project Quality Objectives (PQOs). To eliminate significant repetition of text, the following 

tex1 describes POO elements that are common to more than one problem. 

I , 

Common Information Inputs: 

For all soil samples, soil borings, monitoring wells, piezometers, soil gas samples, sediment 

samples, and surface water samples collected, all spatial locations measured in the North 

American Datum (NAD) of 1983, State Plane Coordinate System of Rhode Island (feet). 
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For soil, soil gas and sediment samples, the depths of samples with reference to the ground or 

sediment surface. 

For all permanent and temporary monitoring wells sampled, the depths to groundwater relative to 

the tops of the inner well casing. The measurements will be converted to groundwater elevations 

in the National Geodetic Vertical Datum (NGVD) of 1988. 

Data from riSing heas ans laliing heas sllJ!:j leSls lor~ ·A&Wiy IfIsIaiIe9-flormanenl FRoniloriA§ 

wells. 

For all permanent and temporary wells developed and/or sampled during the field investigation, 

groundwater turbidity, temperature, dissolved oxygen, pH, specific conductance, and oxidation

reduction potential. 

For all new soil borings, monitoring wells, test pits, and Allen Harbor sediment samples, lithologic 

data. 

From all new permanent and temporary monitoring wells, groundwater samples must be field 

screened for VOCs using a PID and Color-TeC® tool. 

• Common Risk Management Benchmarks for Site 16: 

The cumulative cancer risk benchmark for receptors hypothetically exposed to chemicals of 

concern (COCs) at Site 16 is 1 E-05 (i.e., a one-in-one hundred thousand probability of developing 

cancer). 

The cumulative non-cancer risk benchmark for receptors hypothetically exposed to COCs at Site 

16 is a hazard index (HI) of one. 

Any new risk estimates necessary to complete FS Support Investigation SAP evaluations will be 

conducted per protocols established in the Phase III RI report and compared to the risk management 

benchmarks presented above. Risk estimates for receptor exposure to environmental media at Site 16 

will be developed for the hypothetical future resident for purposes of determining the need for land use 

control. However, risk estimates for the industrial worker/construction worker will be the basis of any 

active remedial soil alternatives presented in the Site 16 FS Report. Unless otherwise specified, each 

area investigated will be evaluated as one exposure unit. For a chemical selected as a chemical of 

potential concern (COPC) with 10 or more samples in an exposure unit, USEPA's Pro-UCL software will 

be used to calculate the exposure point concentration (EPC) for that exposure unit. If fewer than 10 data 
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pOints are available for a CO PC in a specific exposure unit, the maximum detected concentration will be 

used as the EPC. 

• Common Performance or Acceptance Criteria for Site 16: 

The Project Team will use the results of this investigation to determine whether the amount, type, and 

quality of data collected are sufficient to support the completion of the FS for environmental media at Site 

16. Spatial contamination patterns, contamination levels, the ability to collect data from intended 

populations, and analytical sensitivity, among other factors, will be evaluated. Particular scrutiny will be 

applied to contaminants that have project remediation goals (pRGs) or COPC screening levels less than 

method detection limits (MDLs) or quantitation limits (QLs). Results of data validation (i.e., data 

qualifications) will be considered in these evaluations, with an increased tendency to recommend 

additional investigation with decreased data quality. The data usability evaluation process is described in 

more detail in Worksheet No. 37. 

Worksheet No. 11 Overview. The following text is organized by the problem addressed. The primary 

data users of information gathered during this investigation will be the United States Navy and Tetra 

Tech. The list of target analyte VOCs and PAHs is the same as that specified in the SAP for the Phase III 

RI for Site 16. The list of chemical analytes (per fraction) is presented in Worksheet No. 15, and the 

analytical methods selected are specified in Worksheet No. 19. The sampling design for the FS Support 

field investigation is discussed in Worksheet No. 17, and the locations of test pits, soil borings, monitoring 

wells, piezometers, sediment samples and surface water samples are shown on figures in Worksheet No. 

17. The samples to be collected for field screening and fixed·base laboratory testing are summarized in 

Worksheet No. 18. All field instrument readings will be recorded immediately prior to sample collection 

and will be tabulated and presented in the FS Report. 

11.2 PROBLEM NO.1: DELINEATION OF SOIL CONTAMINATION IN THE NORTH CENTRAL 

AREA 

11.2.1 Problem Statement 

Background. The "Actionable risks" were identified during the Phase III RI for soil in the western portion 

of the North Central Area (specifically the northwestern quadrant). The risks were associated primarily 

with COC concentrations in the creosote dip tank area, BTEX hotspot area, and former Building E-l07 

septic system removal area. However, the limits of the contamination are not currently known to the 

extent necessary to fully support the Site 16 FS. Additionally, the Rls have identified the presence of 

debris materials (likely associated with fill activities or demolition of old facilities) sporadically intermixed 
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with the subsurface soils in the western section of the North Central Area . COC concentrations resulting 

in "actionable risks" may also be associated with debris. 

Problem Statement. The extent of COC concentrations in soil that exceed soil project action limits 

(PALs) is not known well enough to estimate volumes of soil that need to be evaluated for remediation in 

the FS. Therefore, data must be collected to refine the soil volume estimates. Because elevated COC 

concentrations may be associated with buried debris, the areal extent of buried debris also needs to be 

more precisely estimated. Additionally, the refined estimates of the extent of the debris in the North 

Central Area would be beneficial to the Navy and prospective developers of the North Central Area. 

11 .2.2 Information Inputs 

Data and information that will be required to resolve the Problem No.1 include (in addition to the common 

inputs of Section 11.1): 

• Screening level data for VOCs (PID, Color-TeC®), PAHs (Mitkem screening technique) and lead 

(XRF) for surface and subsurface soil for purposes of selecting samples to be submitted for fixed

base laboratory analysis (see Worksheet No. 19 for details of the analytical methods). 

• Fixed-base laboratory data for VOCs, PAHs, arsenic, lead, and TPH C9-C36 for surface and 

subsurface soil samples collected from test pits (see Worksheet No. 19 for details of the analytical 

methods). 

Extent/prevalence of buried debris to the southleast of the northwestern quadrant of the North Central 

Area obtained through test pitting (i.e., field noteslphotodocumentation of the materials unearthed 

during test pit excavations). 

• For delineating soil contamination in the northwestern portion of the North Central Area , PRGs for 

soils as presented in Table 2-3 of the Draft FS report for Site 16 are used. These PRGs are 

presented in the table below. 

Chemical of Concern PRG (mglkg) Comment 

Benzo(a)pyrene equivalents 0.8 RIDEM IIC Criterion 

Arsenic 7 RIDEM IIC Criterion 

Lead 500 RIDEM IIC Criterion 

Benzene 4.3 RIDEM LC Criterion (GB) 

TPH 2,500 RIDEM IIC Criterion 
IIC - IndustnaVcommerclal worker, LC - Leachability 
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The PRG for each chemical is the lesser of either the direct contact criterion or the GB leachability-to
groundwater criterion. The GB leachability criteria are applicable for groundwater not used as a source of 
drinking water and are intended to be protective of the vapor intrusion from groundwater pathway. The 
PRGs presented in the preceding table are subiect to change (i.e. , (hil list of chemicals reculrlng PRGs may 
increase) based on the data for samples collected during the implementation of the FS SupPOrt SAP. 

• For delineating soil contamination in the southern/eastern portion of the North Central Area, the 

COPC soil screening levels used will be: 

11.2.3 

USEPA Regional Screening Levels (RSLs) established for the residential land use scenario, 

except that those RSLs established based on non-cancer effects will be adjusted to represent a 

hazard index of 0.1. 

RloEM direct contact (~C) criteria established for the residential land use sc€nario. 

USEPA Soil Screening Levels (SSLs) for the protection of groundwater. 

RloEM GA Leachability Criteria (GA criteria conservatively assume that a groundwater resource 

may be used for domestic purposes). 

Note to the reader: Please note that the proposed investigative program for the northwestern
portion of the NCA is intended to more accurately define the extent of the soils potentially 
requiring active remediation (e.g_. how wide is the area exceeding the selected PRGs for the 
carcinogenic PAHs 10.8 mg/kg])? Please note language in Decision Rules NO.3 and 4 on 
page 52. ) In contrast given the fact that "actionable risk" was not previousl y identified for the 
eastern/southeastern portion of the NCA. any new data collected for this aortion of the NCA 
will be combined With the existing data set for thiS area and re-evaluated from a risk 
perspective. That re-evaluation will require the selection of soil COPCs (per typical . 
conservative Iresidential-Iand-use-based l screening criteria) and COCs may or may not be 
identified for this area (or sub-area there-oil based on the outcome of the revised risk 
evaluation. (Please note language in Decision Rules NO.5 and 6) (please note that it is 
also plausible that. based on newlv collected data, new COCs may also be identified for the 
northwestern portion of the NCA. l 

Boundaries of the Study 

The North Central Area of Site 16 is bounded by Westcott Road to the west, Davisville Road to the south, 

Aliens Harbor Road to the east, and Building E-107/Allen Harbor to the north (see Figure 10-2). The 

northwestern portion of the North Central Area is roughly bounded by Westcott Road to the west, Building 

E-107 to the north, SB16-99 to the south, and the eastern edge of the EBS 28 septic tank removal area 

(see Figure 10-2). Soils of concern are surface and shallow subsurface/vadose zone soil (generally 

within 5 to 10 feet below ground surface (bgs) in the North Central Area) and the upper 2 feet of the 

saturated zone. There are no temporal bounds on the data to be evaluated; all RI and FS Support 

Investigation data for the North Central Area will be considered as information inputs. 

For the northwestern portion of the North Central Area, two soil volume populations are defined; a 

population where the concentration of at least one COC exceeds soil PALs, and a population where 

concentrations of all COCs are less than soil PALs. For the southern/eastern portion of the North Central 

5 

Formatted: Font: Not Italic 

Formatted: Indent: Left: 0.5", Line spacing: 
single 

I Formatted: Font: Not Italic 

I Formatted: Line spacing: single 



Working Draft Final Version 
Worksheet No. 11 
FS Support SAP 

Area, two soil volume populations are defined, a population where there is debris present in soil and the 

concentration of at least one COC exceeds soil PALs, and a population where either there is no debris or 

there is debris present but concentrations of all COCs are less than soil PALs. 

11.2.4 Analytical Approach 

Decision Rules Related to Sample Collection and Analysis: 

• Rule #1: The following rule applies to each initial test pit location selected by the FS engineer for the 

northwestern portion of the North Central Area: 

If field screening (see Note 11.2-1 below) yields no detectable VOCs or PAHs, and all lead 

concentrations are less than 375 mg/kg (i.e., 75 percent of the PRG) in the four samples from an 

initial test pit location (specified by the FS engineer) in the northwestern portion of the North 

Central Area, then do not install a step-out test pit but submit the surface soil and all "worst case" 

subsurface soil samples to the fixed-base laboratory in accordance with Note 11.2-1. Otherwise, 

install one step-out test pit (located by the FS engineer based on screening data and with 

consideration of existing RI data) within 25 feet of the initial test pit, collect four soil samples from 

the pit (see Note 11.2-1), and submit samples to the fixed based laboratory based on the "worst 

case" selection process in Note 11.2-1. 

Note: 11.2-1: Field Screening and Laboratory Analysis of Soil Samples. One surface soil sample (O-to 2-

foot interval) and up to three subsurface soil samples (2 to 6 feet, 6 to 10 feet, and 10 to 16 feet bgs [if 

possible]) will be field screened for the presence of VOCs (jar head-space PI D/Color-TeC®) , lead (XRF) 

greater than 375 mg/kg, and PAHs (Mitkem screening method). The surface soil sample will be sent to 

the fixed-base laboratory for PAH, TPH, and metals (arsenic/lead) analysis. The "worst case" (i.e., most 

contaminated) subsurface soil sample(s) (selected on a per-fraction basis based on field screening 

results) will be sent to the fixed-base laboratory for PAH, TPH, and lead analysis. The "worst case" 

surface or subsurface soil sample (based on screening results) also will be sent to the fixed-base 

laboratory for VOC analysis. If jar head-space PID and Color-TeC® screening results are not in 

agreement (in terms of identifying the depth interval with the greatest potential VOC contamination) 

samples representing both the "worst case" PID and "worst case" Color-TeC® screening will be submitted 

to the fixed-base laboratory. If the field screening is inconclusive regarding the presence of VOCs, PAHs, 

or lead in subsurface soil, the shallowest subsurface soil sample will be submitted to the fixed-base 

laboratory for PAH, TPH, and lead analyses and the deepest subsurface soil sample will be submitted to 

the fixed-base laboratory for VOC analysis. An effective method is not currentlv available_for field 

screening of arsenic. The subsurface soil sample selected for lead analysis bv the fixed-base lab will also 

be analyzed for arsenic. BeGau&B-aH ~AG1-~.meAtly a"ailabl~r 1H;J1d 6sreeAlog 01 
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• Rule #2: The following rule applies to test pits excavated outside the northwestern portion of the 

North Central Area for purposes of debris detection: 

If there is "no significant evidence of buried debris" (see Note 11.2-2 below) in a test pit in the 

North Central Area not targeted for remediation and there are no PID readings greater than 

background, then do not collect surface or subsurface soil samples from the test pit. Otherwise, 

collect surface and subsurface soil samples for field screening tests and fixed-base laboratory 

analysis as described in Note 11.2-1. 

Note 11.2-2: Debris Classification. The determination of whether or not a test pit contains significant 

evidence of buried debris will be based on visual observations made by the FOL in consultation with BCT 

(in the field or through communication via phone/electronic mail). The FOL will examine the contents of 

each test pit for the presence of buried debris. The FOL will classify the test pit as containing significant 

evidence of buried debris if debris is scattered throughout the soil encountered in the test pit, there is a 

distinct layer(s) of debris or evidence of burning (e.g., a burn layer), or obvious evidence of a contaminant 

source is unearthed (e.g., a discarded drum is uncovered). Otherwise, the test pit will be classified as not 

containing significant debris. This classification effort is being used because the North Central Area was 

used as a heavy equipment training area; therefore, it is anticipated that pieces of construction materials, 

glass from discarded bottles may be encountered throughout the area independent of any intentional, 

large-scale burial of debris. The Tetra Tech FOL will work in consultation with a member of the BCT 

(USEPAIRIDEM in the field or via electronic mail communication) when categorizing/classifying the 

contents of test pits excavated in the North Central Area. 

Decision Rules Related to FS Evaluations/Decisions: 

• For the northwestern portion of the North Central Area (i.e., the area already targeted for 

remediation), use the following decision rules: 

I 7 

Rule #3: If all COC concentrations in all fixed-base laboratory samples from the initially targeted 

test pit locations are less than soil PRGs and no step-out test pit samples were collected, then no 

re-evaluation of the area(s) potentially targeted for soil remediation in the FS Report is necessary. 

Otherwise, proceed to the next decision rule. 
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Rule # 4: If all COC concentrations in all fixed-base laboratory samples collected from the step

out test pit locations in the northwestern area are less than soil PRGs, then update the soil 

volumes recommended for remediation in the FS Report (based on data from the initially targeted 

test pits). Otherwise, consult the BCT to determine whether further delineation is required. 

• For areas outside the northwestern portion of the North Central Area (Le., the area not currently 

targeted for remediation), use the following decision rules: 

11.2.5 

Rule # 5: If there is "no significant evidence of buried debris" in a test pit, then classify the test pit 

as "not containing significant buried debris." Otherwise, classify the test pit as "containing 

significant evidence of buried debris" (see Note 11.2-2) and update the figure in the Site 16 FS 

Report showing the extent of debris in this part of the site. 

Rule # 6: If any target analytes are detected in soil samples collected in the southern/eastern 

portion of the North Central Area because of the presence of debris or PID readings indicating 

detectable VOCs (see Rule # 2 above), then compare chemical concentrations detected in soil 

samples to CO PC soil screening levels to determine if new COPCs are identified (see CO PC 

screening level specifications in Section 11.2.2) and update the risk calculations using all 

applicable COPCs. If revised risk estimates are less than risk management benchmarks 

established for Site 16, do not revise the draft FS Report. Otherwise, revise the draft FS Report 

to incorporate the new information. The southern/eastern portion of the North Central Area was 

evaluated as one exposure unit in the Phase III RI and will be evaluated as one exposure unit in 

any risk evaluation conducted based on new chemical data collected in the southern/eastern 

portion unless a hot spot area is identified. A hot spot is defined as a sub-area of the 

southern/eastern area where concentrations are an order of magnitude greater than 

concentrations at other locations in the southern/eastern portion of the North Central Area). 

Performance or Acceptance Criteria 

The Project Team will use the results of this investigation to determine whether the amount, type, and 

quality of data collected are sufficient to support the completion of the FS for North Central Area soil. 

Also see common performance or acceptance criteria presented in Section 11.1. 
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11.3 PROBLEM NO.2: CHARACTERIZATION OF SHALLOWI INTERMEDIATE 

GROUNDWATER IN BTEX HOT SPOT AREA 

11.3.1 Problem Statement 

Background. The Phase III RI identified a BTEX/CVOC hot spot in the general vicinity of ETP 2/SB58 in 

the North Central Area. Although RI data for this location do not indicate the presence of significant 

VOCs in shallow groundwater in the downgradient area, there is no shallow well or intermediate-depth 

well in the BTEX hot spot area. Consequently, the impact of the observed shallow subsurface soil 

contamination (already targeted for remediation) on shallow/intermediate zone groundwater quality is not 

known. Significant BTEX contamination has not been noted in monitoring wells downgradient of the BTEX 

hot spot area; however, BTEX was detected in both soil gas and Allen Harbor piezometer (groundwater) 

samples. 

Problem Statement. The concentrations of COCs in shallow and intermediate groundwater in the BTEX 

hot spot area and whether these concentrations exceed groundwater PALs are not known and must be 

determined to support the evaluation of groundwater remedial alternatives in the FS. 

11.3.2 Information Inputs 

Data and information that will be required to resolve Problem No.2 include the following (in addition to the 

common inputs of Section 11.1): 

Screening-level data for soils (PID and Color-TeC®) and fixed-base laboratory data (VOCs only) for 

soil samples collected during installation of new wells (see Worksheet No. 19 for details of the 

analytical methods). 

VOC data for groundwater samples collected from the water table and intermediate depth overburden 

wells installed withinlA the IFflFfledlate VIGIAlty of the BTEX Hot spot area (see Worksheet No. 19 for 

details of analytical methods). The anticipated length of the well screen interval will be 10 feet. 

• To determine COPCs in soil, soil data will be compared to COPC screening levels which are: 

I 9 

USEPA RSLs established for the residential land use scenario, except that those RSLs 

established based on non-cancer effects will be adjusted to represent a hazard index of 0.1 

RIDEM DC criteria established for the residential land use scenario 

USEPA SSLs for the protection of groundwater 
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RIDEM GA Leachability Criteria (GA criteria conservatively assume that a groundwater resource 

may be used for domestic purposes). 

• To determine COPCs in groundwater, groundwater data will be compared to COPC groundwater 

screening levels which are: 

11.3.3 

USEPA RSLs established for tap water, except that those RSLs established based on non-cancer 

effects will be adjusted to represent a hazard index of 0.1; 

RIDEM GA criteria for water 

USEPA Safe Drinking Water Act (SDWA) maximum contaminant levels (MCLs) 

USEPA Vapor Intrusion Screening Levels for Groundwater (USEPA530-F-02-052, November 

2002). 

Boundaries of the Study 

Elevated BTEX concentrations were observed in vadose zone soils primarily at test pit location ETP 2 

and boring location SB58 during the Phase III RI field investigation (see Figure 10-2 for location of BTEX 

area). Two populations must be investigated. One population is groundwater that is potentially 

contaminated with BTEX, and a second population is contaminated soil, both of which are in the vicinity of 

ETP-2 and SB58. For soil, the vadose and saturated zones are potentially contaminated and are 

therefore of interest. The vertical depths of interest below ground surface are 10 to 504G feet for 

groundwater and 0 to 504G feet for soils. All well screens must be 10 It long to ensure that groundwater 

samples representative of the targeted zone are collected. 

11.3.4 Analytical Approach 

Decision Rules Related to Sample Collection/Monitoring Well Installation: 

• The following deCision rules apply to soil and groundwater samples to be collected from the targeted 

groundwater/soil populations (see Section 11.3.3): 
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Rule #1: One vadose zone and one saturated zone soil sample will be collected during the 

installation of each monitoring well and submitted for fixed-base laboratory analysis for VOCs. 

The following decision process will be used to collect soil samples. If VOCs are detected using a 

PID or Color-TeC® field screening and the PID and Color-TeC® results are in agreement (in terms 

of identifying the depth interval of greatest potential VOC contamination), then submit the "worst 

case" vadose zone and "worst case" saturated zone soil samples from each new monitoring well 

to the fixed-base laboratory for VOC analysis. Otherwise, the FOL will collect additional samples 
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such that fixed-base laboratory samples will be collected from the depth intervals with the 

maximum PID and the maximum Color-TeC® field screening results. If VOCs are not detected 

via field screening in soil during well installation, then collect and submit soil samples for fixed

base laboratory anal ysis (VOCs only) from the vadose zone immediately above the water table 

and from within the screened interval of the_m!;>DitorilJ~~soUecJ...aAd--sHGmH&OiI S3mllles for 

~~~\,lOC&-QAIy~lgml!fld'.f}aler IRtelface and al lm...sGfOO1'IOO 

Interval of the mOAitoring well 

Rule # 2: The screened interval (10 foot) for the proposed intermediate-depth overburden well will 

be based on the results of the VOC screening. If VOCs are detected and PID and Color-TeC® 

results are in agreement, (in terms of identifying the depth interval of highest potential VOC 

contamination) then the screened interval will be at the depth interval of greatest potential VOC 

contamination. Otherwise, if the PID and Color-Tec® screening results are not in agreement, 

then the screened interval will be selected by the lead project hydrogeologist in consultation with 

USEPAIRIDEM hydrogeologists with the intention of determining the most probable zone for 

contaminant transport (and thus the zone to be screened). If there are no detectable VOCs, the 

screened interval will be selected by the lead project hydrogeologist (using lithologic information, 

Phase III RI hydrogeologic information, and field observations) in consultation with 

Navy/USEPAlRIDEM hydrogeologists with the intention of determining the most probable zone 

for contaminant transport (and thus the zone to be screened). (Note: This consultation approach 

was followed during Phase III RI field activities). 

Note 11.3-1: Well development and sampling protocols specified in GH-2.8 (well development) and GW-

001 (low flow well sampling) will be followed. Additional guidance is provided in Section 11.9 and 

Appendix A. 

Decision Rules Related to FS EvaluationslDecisions: 

• Rule #3: The following decision rule applies to evaluation of new soil and groundwater data collected 

for resolution of Problem No.2: If target analytes are detected in soil and groundwater samples 

collected during installation and sampling of monitoring wells, then compare chemical concentrations 

to CO PC soil screening levels and COPC groundwater screening levels (see CO PC screening level 

specifications in Section 11 .3.2) and update the risk calculations using all applicable COPCs. If 

revised risk estimates do not exceed risk management benchmarks established for Site 16 and 

conclusions presented in the Phase III RI Report (e.g., the list of COCs for the shallow overburden 

has not changed), then do not revise the draft FS Report. Otherwise, revise the draft FS Report to 

incorporate the new information. (Note: The evaluation of data from the BTEXlCVOC "hot sPOt" 
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Elrea will consider the distribution of all available [new and historic) fixed-base laboratory, screening 

level and hydrogeological data for the area and downgradient of the area. The evaluation will 

consider the potential impact of the co-metabolism of the BTEX resent in the soils and groundwater 

on the present distribution of CVOCs in and downgradient of the a[ea.1 

11.3.5 Performance or Acceptance Criteria 

The Project Team will use the results of this investigation to determine whether the amount, type, and 

quality of data collected are sufficient to support the completion of the FS with respect to groundwater in 

the BTEX hot spot area. Also see common performance or acceptance criteria presented in Section 

1 t .1. 

11.4 PROBLEM NO.3: DETERMINATION OF NORTHERN EXTENT OF CVOC PLUME 

UNDERLYING ALLEN HARBOR 

11.4.1 Problem Statement 

Background. The Phase III RI determined that the CVOC plume underlying Site 16 extends to the north 

of the North Central Area and underlies Allen Harbor. However, the northern extent of the plume 

underlying Allen Harbor has not been determined. Also, whereas the currently available sediment and 

deep surface water data for Allen Harbor indicate that significant CVOC groundwater concentrations are 

not discharging to the harbor, the existing deep surface water data and groundwater piezometer data sets 

for the harbor are somewhat limited and additional data must be collected to determine whether 

unacceptable discharges are occurring. 

Problem Statement. The concentrations of CVOCs in groundwater, deep surface water (i.e., surface 

water just above the harbor bottom) and sediments north of the existing piezometer locations in Allen 

Harbor must be measured to determine whether CVOC concentrations in groundwater discharging to 

surface water present unacceptable risks to human recreational users of the harbor or to ecological 

receptors. These data will be used to complete the evaluation of remedial alternatives in the FS (such as 

the need for long-term monitoring). 

11.4.2 Information Inputs 

Data and information that will be required to resolve Problem No.3 include the following (in addition to the 

common inputs of Section 11.1): 

I 12 
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• Screening-level CVOC Color-TeC® data for groundwater at 0 to 1 foot, 4 to 5 feet and 9 to 10 feet 

below Allen Harbor floor, sediment (1 to 3 inches, 0 to 1 foot, 1 to 2 feet, 4 to 5 feet, and 9 to 10 feet 

below Allen Harbor floor), and deep surface water samples (within 6 inches of Allen Harbor floorli.&... 

as close to the Harbor Floor as Dossiblel) (see Worksheet No. 19 for details of analytical methods). 

Fixed-base laboratory VOC data for groundwater samples at 0 to 1 foot4 10 5 feel below Allen Harbor 

floor, sediments samples 1 to 3 inchesO 10 1 fool below Allen Harbor floor, and surface water samples 

within 6 inches of the Allen Harbor floor (i.e. , as close to the Harbor floor as possible) (see Worksheet 

No. 19 for details of the analytical methods). 

• Groundwater/surface water data for turbidity, temperature, dissolved oxygen, pH, specific 

conductance, salinity and oxidation-reduction potential for groundwater and surface water samples 

collected. 

• The CO PC screening levels for evaluating groundwater and surface water data are ecological criteria 

for marine life and risk-based screening levels from NCBC Davisville for Site 7 calculated to be 

protective of human recreational exposures to surface water (see Worksheet No. 15). 

The COPC screening levels for evaluating sediment data are ecological screening benchmarks for 

sediment and risk-based screening levels from NCBC Davisville for Site 7 calculated to be protective 

of human recreational exposures to sediment. 

11.4.3 Boundaries of the Study 

For purposes of the FS Support Investigation, the study area is Allen Harbor between the northernrnost 

transect line established for the Phase III field investigation to a distance approximately 200 feet north of 

that transect line. The proposed transects defining this area are depicted in Figure 17-3, This study area 

is immediately north of the area of the harbor with CVOC concentrations in underlying groundwater of 

greater than 500 ug/L. 

The groundwater population within the study area is groundwater within 10 feet of the sediment surface. 

This groundwater discharges to/potentially impacts the surface water and sediment of the harbor. The 

surface water population within the study area is surface water within 6 inches of the harbor floor. The 

sediment population is sediment shallower than 1 foot below the harbor floor. These surface 

water/sediment populations (to which both human and ecological receptors would be directly exposed) 

are those that would be most impacted by any groundwater discharge to the harbor. 

I 13 
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In addition to the geographic boundary, the study area is delineated by sediment volume boundaries. 

Two sediment volume populations have been defined; a population where the concentration of at least 

one COC in groundwater, surface water, or sediment samples exceeds applicable PALs, and a 

population for which concentrations of all COCs in groundwater, surface water, and sediment are less 

than applicable PALs. 

11.4.5 Analvtical Approach 

Decision Rules Related to FS Evaluations/Decisions: 

The following decision rule applies to the evaluation of groundwater, surface water, and sediment data 

collected for resolution of Problem No.3: 

Rule #1: If all target VOC concentrations in shallow groundwater along the two transect lines are less 

than COPC groundwater screening levels (see CO PC screening level specifications in Section 

11.4.2), then stop delineation of groundwater VOC contamination. Otherwise, determine the need for 

additional investigation/risk evaluation with the BCT (based on the magnitude and frequently of 

exceedances of screening levels and with consideration of the impact of dilution on CVOC 

concentrations entering Allen Harbor). 

• Rule #2: If all VOC concentrations in deep surface water along the two transect lines are less than 

COPC surface water screening levels (see CO PC screening level specifications in Section 11.4.2), 

then stop delineation of surface water VOC contamination. Otherwise, determine the need for 

additional investigation/risk evaluation with the BCT (based on the magnitude and frequently of 

exceedances of screening levels and with consideration of the impact of dilution on CVOC 

concentrations entering Allen Harbor). 

Rule #3: If all VOC concentrations in sediment samples collected along the two transect lines are less 

than CO PC sediment screening levels (see CO PC screening level specifications in Section 11.4.2), 

then stop delineation of sediment VOC contamination. Otherwise, determine the need for additional 

investigation/risk evaluation with the BCT (based on the magnitude and frequently of exceedances of 

screening levels and with consideration of the impact of dilution on CVOC concentrations entering 

Allen Harbor). 

Note: The data analysis will include the construction and evaluation of several cross-sections from the 

NCA Into Allen Harbor with the posting of chemical concentrations in order to evaluate the potential 

discharge pathways and to evaluate remedial alternatives. 
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11.4.6 Performance or Acceptance Criteria 

The Project Team will use the results of this investigation to determine whether the amount, type, and 

quality of data collected are sufficient to support the completion of the FS with respect to evaluating 

remedial alternatives for Allen Harbor. Also see common performance or acceptance criteria presented in 

Section 11.1. 

NOTE TO THE READER: THE ORDER OF PROBLEMS NO.4 AND 5 WILL BE REVERSED IN THE 

DRAFT FINAL VERSION OF THE FS SUPPORT SAP .. 

11.5 PROBLEM NO.4: CHARACTERIZATION OF WATER TABLE/OVERBURDEN 

GROUNDWATER IN VICINITY OF SEA FREEZE BUILDING 

11.5.1 Problem Statement 

Background. The Phase III RI determined that the CVOC plume extends to within 500 feet hundred feet 

of the Narragansett Bay shoreline. Concentrations of CVOCs in excess of screening levels for vapor 

intrusion have been detected in MW16-881, the easternmost well, which is screened at 50 to 60 feet bgs. 

There are no shallow zone wells in the vicinity of MW16-881, so the potential for vapor intrusion to be a 

significant human exposure pathway at this location is not known. It is important to understand this 

pathway because the Sea Freeze Building is located a within several hundred feet to the northeast of 

MW16-881. Although it is suspected that the CVOC plume discharges to Narragansett Bay, CVOC 

concentrations in groundwater where the plume discharges into the bay are unknown. 

Problem Statement. Concentrations of CVOCs in shallow groundwater along the eastern boundary of 

Site 16 in the vicinity of MW16-881 must be measured to evaluate the possible significance of the vapor 

intrusion pathway at the boundary of Site 16 and to evaluate the significance of discharges of CVOCs 

with groundwater to Narragansett Bay. This information is needed for evaluation of remedial alternatives 

in the FS, such as the need for long-term monitoring. 

11.5.2 Information Inputs 

Data and information that will be required to resolve Problem NO.4 include the following (in addition to the 

common inputs of Section 11.1): 

• Soil/groundwater VOC data collected in support of the resolution of Problem NO.5 (see Section 11.6) 

will be reviewed when locating the monitoring wells proposed to address this problem. 
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• VOC data generated for groundwater samples collected from newly installed water table and 

intermediate/deep overburden wells (see Worksheet No. 19 for details of analytical methods). 

• PIDNOC field screening and fixed-base laboratory data (VOCs only) for soils collected during the 

drilling of the proposed wells (see Worksheet No. 19 for details of analytical methods). 

For determining COPCs in soil, soil data will be compared to CO PC soil screening levels which are: 

USEPA RSLs established for the residential land use scenario, except that those RSLs 

established based on non-cancer effects will be adjusted to represent a hazard index of 0.1. 

RIDEM DC criteria established for the residential land use scenario. 

USEPA SSLs for the protection of groundwater. 

RIDEM GA Leachability Criteria (GA criteria conservatively assume that a groundwater resource 

may be used for domestic purposes). 

• To determine COPCs in groundwater, groundwater data will be compared to COPC groundwater 

screening levels which are: 

11.5.3 

USEPA RSLs established for tap water, except that those RSLs established based on non-cancer 

effects will be adjusted to represent a hazard index of 0.1. 

RIDEM GA criteria for water. 

USEPA SDWA MCLs. 

USEPA Vapor Intrusion Screening Levels for Groundwater (USEPA530-F-02-052, November 

2002). 

Boundaries of the Study 

MW16-881 (installed during the Phase III RI; screened from 50 to 60 feet bgs) is located approximately 

200 feet southwest of the southwestern corner of the Sea Freeze Building and approximately 500 feet 

west of the Narragansett Bay piers. The first groundwater population of interest is shallow groundwater at 

the water table that is immediately upgradient of and on the southern or western side of the Sea Freeze 

Building (i.e., the upgradient side of the building). The second groundwater population of interest is 

groundwater immediately adjacent to the Narragansett Bay piers in the intermediate to deep zone. 
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11.5.4 Analytical Approach 

Decision Rules Related to Sample Collection/Monitoring Well Installation: 

The following decision rules apply to the soil and groundwater samples to be collected from one water 

table well and one intermediate-depth overburden monitoring well to be installed in the vicinity of the Sea 

Freeze Building: 

• Rule #1: The soil/groundwater VOG data collected in support of the resolution of the vapor intrusion 

issue in the vicinity of the Sea Freeze Building (Problem No.5) will be used to select the location of 

the proposed permanent monitoring wells. If VOG results from that component of the investigation 

clearly indicate an area of VOG contamination, the wells will be installed in the area demonstrating 

the VOG contamination to evaluate the vapor intrusion pathway at the periphery of the GVOG plume 

{and upgradlent of the Sea Freeze BuildlnQl and to determine VOG concentrations discharging to the 

bay. Otherwise, the proposed water table well will be advanced along the upgradient side of the 

building (and downgradient of MW16-881) as close as the existing infrastructure will allow, and the 

proposed intermediate/deep depth monitoring well will be installed between MW16-881 and the piers 

as close as the existing infrastructure will allow. 

• Rule #2: One vadose zone and one saturated zone soil sample will be collected during the installation 

of each monitoring well and submitted for fixed-base laboratory analysis for VOGs. The following 

decision process will be used to select soil samples for fixed-base laboratory analysis. If VOGs are 

detected through PIO or Golor-TeC®field screening results and the PIO and Golor-Tec® results are in 

agreement (in terms of identifying the depth interval of greatest potential VOG contamination), the 

FOL will submit the "worst case" vadose zone and "worst case" saturated zone soil samples from 

each new monitoring well to the fixed-base laboratory for VOG analysis. Otherwise, the FOL will 

collect additional samples such that fixed-base laboratory samples will be collected from depth 

intervals demonstrating the maximum PIO and the maximum Golor-TeC® screening results. If VOGs 

are not detected via PIO or Golor-Tec® field screening during the installation of a monitoring well, 

collect soil samples for fixed-base laboratory analysis (VOGs only) only at the sOil/groundwater 

interface and at the screened interval of the monitoring well. 

• Rule #3: The screened interval of the proposed intermediate overburden well (anticipated to be 10 

feet long) will be based on the results of VOG field screening. If VOGs are detected via PIO/Golor

Tec® field screening and those screening results are in agreement (in terms of identifying the depth 

interval of greatest potential VOG contamination), the screened interval will be placed at the location 

demonstrating the greatest VOG contamination. If the PIO and Golor-TeC® field screening results are 

not in agreement (in terms of identifying the depth interval of greatest potential VOG contamination), 
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the lead hydrogeologist will select the screened interval in consultation with Navy/USEPAIRIDEM 

hydrogeologists. If there are no detectable VOCs via PID/Color-TeC® VOC field screening, the lead 

hydrogeologist will select the screened interval in consultation with Navy/USEPAIRIDEM 

hydrogeologists. (Note: This consultation approach was followed during the Phase III RI field 

activities.) 

Decision Rules Related to FS Evaluations/Decisions: 

The following decision rules apply to the evaluation of new soil and groundwater data collected for 

resolution of Problem NO.4: 

Rule #4: If any target analytes are detected in soil or groundwater samples collected during 

installation and sampling of monitoring wells, then compare chemical concentrations to COPC soil 

screening levels and COPC groundwater screening levels (see COPC screening level specifications 

in Section 11.5.2) and conduct risk evaluation using all applicable COPCs. Otherwise, no risk 

evaluation is necessary. If risk estimates are less than risk management benchmarks established for 

Site 16, then do not modify the draft FS Report to evaluate the need to remediate or otherwise control 

exposure to sOil/groundwater contamination in the vicinity of the Sea Freeze Building. Otherwise, 

revise the draft FS Report to incorporate the new information. (The vapor intrusion pathway will also 

be evaluated using soil gas data collected as described for the resolution of Problem No.5.) 

Rule #5: If VOC concentrations in vadose zone soil do not exceed RIDEM GB leachability criteria, 

then do not modify the draft FS Report to evaluate the need to remediate soil to prevent the potential 

migration of chemicals from soil to groundwater. Otherwise, update the FS Report to incorporate the 

new information. 

11.5.5 Performance or Acceptance Criteria 

The Project Team will use the results of this investigation to determine whether the amount, type, and 

quality of data collected are sufficient to support the completion of the FS with respect to evaluating 

remedial alternatives for groundwater in the vicinity of the Sea Freeze Building. Also see common 

performance or acceptance criteria presented in Section 11.1. 
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11.6 PROBLEM NO.5: INVESTIGATION OF VAPOR INTRUSION POTENTlAL_ -_ A+ 

PERIPHERY OF CVOC PLUME 

11.6.1 Problem Statement 

Background. The Phase III RI determined that risk estimates for the vapor intrusion exposure pathway 

based on soil gas samples collected at Site 16 in some sub-areas exceeded the 1 E-05 cancer risk level. 

TCE and VC have been selected as COCs for the vapor intrusion pathway. PRGs were established for 

this pathway in the draft FS Report. However, to date, soil gas samples have only been collected at five 

sub-areas of Site 16. These sub-areas were selected, in most cases, because they were considered by 

the Project Team to be the most significant contaminant source areas. Although buildings do not now 

exist atop the current CVOC plume configuration, buildings do exist at the periphery of the known plume 

(e.g., the Sea Freeze Building discussed above), and buildings may be constructed within the Site 16 

boundary and atop the CVOC plume at some time in the future. 11'1 maRy ",arts of lho evoc ~ 
partisijlaRY Ina peFlphery, 20 er ao leel 01 ijRSOFIlamlRalee waler eveRles Ihe cvoe §FOl,jRBWaleF 

sontamlnatl9n, wRlsh slgnlflSanlly millfjates Iha va po: InlAJSIOn "aiRway. In many parts of the CVOC 

plume, anal y1 ical data from shallow monitoring wells and/or vadose zone soil samples (both screening 

level and fixed-base lab data l indicate no evidence or limited evidence of VOC contamination in the 

shallow zone. This mitigates the potential for vapor intrusion in these areas. 

Problem Statement. Soil gas data must be collected at ~e---panpAery af the Qf9HAfiwal8r voe 
contaminant plume _at two sub-areas of Site 16 to evaluate the vapor intrusion pathway and determine 

whether risks exceed actionable levels. If so, the vapor intrusion pathway needs to be addressed for 

these areas at the peFlphery of tho SltO in the FS. Also, additional soil gas data are needed within the 

former Building 41 area to refine the evaluation of the vapor intrusion pathway and complete the 

evaluation of remedial alternatives for the vapor intrusion pathway for this part of the site. 

11.6.2 Information Inputs 

Data and information that will be required to resolve Problem NO.5 include the following (in addition to the 

common inputs of Section 11.1): 

• VOC data for soil samples collected from the vadose zone/upper saturated zone from soil borings 

advanced immediately upgradient of the Sea Freeze Building and at the northeastern edge of the 

plume (i.e., location MW16-2BD in the vicinity of the NORAD building) (see Worksheet No. 19 for 

details of analytical methods). (These soil borings are being advanced to collect VOC data to assist 

in the placement of soil gas borings.) 
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VOC data for groundwater samples collected at the water table/shallow overburden zone from 

temporary wells installed next to borings described in the previous bullet (see Worksheet No. 19 for 

details of analytical methods) . 

• VOC data generated from laboratory analysis of soil gas samples (from the 5-to-1O foot bgs depth 

interval , and , potentially at the 10-to 15 foot depth interval) in the vicinity of the Sea Breeze Building, 

at the northeastern edge of the plume (e.g., location MW16-2BD in the vicinity of the NORAD 

buildings) and in the former Building 41 area (i.e., a previously sampled area) (see Worksheet 19 for 

details of the analytical methods). 

• VOC data for ambient condition blanks collected in the vicinity of the Sea Freeze Building, in the 

vicinity of the NORAD building, and in the vicinity of the former Building 41 area (see Worksheet No. 

19 for details of analytical methods). 

• For determining COPCs in soil gas for risk calculations, soil gas data will be compared to COPC soil 

gas screening levels which are USEPA Target Shallow Soil Gas Concentrations published in 

USEPA530-F-02-052 (2002) as amended by USEPA Region I. 

!--G.cain_size data for soil samples collected from the vadose zone/upper saturated zone of soil borings' 

advanced immediately upgradient of the Sea Freeze Building and at the northeastern edge of the 

plume (i.e. , the MW16-28D in the vicinity of the NORAD buildings). 

• For evaluating vapor intrusion from groundwater into a building, the following preliminary remediation 

goals for groundwater were developed for the draft FS (see Table 2-4 of the draft FS Report for Site 

16). In the table below, the RIDEM GB criteria are for groundwater not used as a source of drinking 

water and are intended to be protective of the vapor intrusion from groundwater pathway. 

Chemical of Concern PRG (llglL) Comment 

T etrachloroethene 150 RIDEM GB 

Trichloroethene 250 J&E Derived Value (1 E-05 
cancer risk benchmark) 

cis-1 ,2-Dichloroethene 2,400 RIDEM GB 

Vinyl chloride 2 RIDEM GB (calculated) 

Note: J&E Derived Value - indicates a groundwater value derived using the Johnson and Ettinger model for 
evaluating the vapor intrusion pathway. 

• For determining COPCs in soil for risk calculations, soil data will be compared to cope soil 

screening levels which are: 
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11.6.3 

USEPA RSLs established for the residential land use scenario, except that those RSLs 

established based on non-cancer effects will be adjusted to represent a hazard index of 0.1. 

RIDEM DC criteria established for the residential land use scenario. 

USEPA SSLs for the protection of groundwater. 

RIDEM GA Leachability Criteria (GA criteria conservatively assume that a groundwater resource 

may be used for domestic purposes). 

Boundaries Of The Study 

Three parts of the site are targeted for investigation to address this problem. The Sea Freeze Building is 

located at the eastern edge of the groundwater CVOC plume underlying Site 16. For purposes of this 

investigation, the population of interest for this component of the investigation is groundwater in the area 

immediately upgradient of the western face of the building (i.e., facing the edge of the CVOC plume 

detected in the intermediate/deep overburden zone). The NORAO buildings are located at the 

northeastern edge of the plume (i.e., in the vicinity of MWI6-280). For purposes of this investigation, the 

population for this component of the investigation is groundwater in the area immediately upgradient of 

the southern face of the buildings (i.e., facing the edge of the CVOC plume detected in the 

intermediate/deep overburden zone). The greatest concentrations of VOCs detected during the Phase III 

RI were in samples collected in the immediate vicinity of the former still area in the former Building 41 

area. ~~s same area is taF!'jeted fer Fesarn~fiAg-lhe FS StJWG4-SAP---fIeIa 

Investigation. Soil gas in this area must be investigated no deeper than 10JQ.Q feet bgs. Soil in this 

area will be investigated no deeper than 30 feet bgs because this investigation is intended to primarily 

evaluate vadose/shallow overburden zone contamination. 

11.6.4 Analytical Approach 

Decision Rules Related to Sample Collection: 

• The following decision rules apply to the soil and soil gas from sub-areas at the periphery of the 

plume for the resolution of Problem No 5. 
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Rule #1: The following decision rule applies to the five soil borings advanced in the each of the 

two subareas at the periphery of the plume (i.e., the NORAO and Sea Freeze Building areas). 

From each soil boring, one vadose zone and one shallow saturated zone soil sample will be 

collected based on the results of VOC field screening (PIO/Color-Tec®) tests. If VOCs are 

detected via PIO/Color-TeC® screening and the PIO and Color-TeC® results are in agreement (in 

terms of identifying the depth interval of maximum potential VOC contamination), then submit the 
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"worst case" vadose zone and "worst case" saturated zone soil samples from each new boring to 

the fixed-base laboratory for VOC analysis. Otherwise, the FOL will collect additional samples 

such that fixed-base laboratory samples will be collected from depth intervals with the maximum 

PIO and maximum Color-TeC® screening results. If VOCs are not detected in soil via PIO/Color

TeC® screening during the advancement of the boring, collect the soil samples for fixed-base 

laboratory analysis (VOCs only) at the soil/groundwater interface and at the terminus of the 

boring. 

Rule #2: If VOCs are detected during VOC screening of soil samples from borings or groundwater 

samples from temporary wells, three to five soil gas borings will be advanced in the vicinity of 

locations with the maximum concentrations. Otherwise, the soil gas borings will be advanced at 

three to five locations equidistant from each other along the upgradient face of the referenced 

buildings. Collect soil gas samples from each soil gas boring and submit these samples to the 

fixed-base laboratory for VOC analysis. 

Note 11.6-1: Groundwater samples will be collected at the water table from temporary wells advanced 

adjacent to the borings. These groundwater samples will be screened for VOCs (PIO/Color-TeC®) and 

submitted to the fixed-base laboratory for VOC analysis. As noted above, maximum concentrations of 

VOCs detected during the Phase III field investigation were in soil gas samples collected in the immediate 

vicinity of the former still area in the former Building 41 area. This same area is targeted for resampling 

(verification of initial results) during the FS Support SAP field investigation. 

Decision Rules Related to FS Evaluations/Decisions: 

The following decision rules apply to the evaluation of new soil, groundwater, and soil gas data collected 

for the resolution of Problem NO.5: 
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Rule #3: If target analytes are detected in the soil/groundwater/soil gas samples collected during the 

advancement of borings/installation and sampling of monitoring wells, then compare chemical 

concentrations to COPC soil/groundwater/soil gas screening levels (see CO PC screening level 

specifications in Section 11.6.2) and conduct risk evaluation using all applicable COPCs. If risk 

estimates are less than risk management benchmarks established for Site 16, then do not modify the 

draft FS Report to evaluate the need to remediate or otherwise control exposure to 

soils/groundwater/soil gas contamination in the subareas. Otherwise, revise the draft FS Report to 

incorporate the new information. 
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• Rule #4: If VOC concentrations in vadose zone soil do not exceed RIDEM GB leachability criteria, 

then do not modify the draft FS Report to evaluate the need to remediate soils to prevent the potential 

migration of chemicals from soil to groundwater. Otherwise, update the FS Report to incorporate the 

new information. 

11.6.5 Performance or Acceptance Criteria 

The Project Team will use the results of this investigation to determine whether the amount, type, and 

quality of data collected are sufficient to support the evaluation in the FS of remedial alternatives for the 

vapor intrusion of CVOCs into current or future buildings. Also see common performance or acceptance 

criteria presented in Section 11.1. 

11.7 PROBLEM NO.6: CHARACTERIZATION/DELINEATION OF PAH CONTAMINATION IN 

VADOSE ZONE SOIL IN VICINITY OF LOCATION SB16-A3-12 

11.7.1 Problem Statement 

Background. The Phase III RI determined that PAH concentrations in shallow subsurface soil at location 

SB16-A3-12 exceed RIDEM and USEPA industrial criteria. Significant PAH contamination was not 

detected in other borings in the general vicinity of SB16-A3-12. An extensive asphalt repaving project 

was ongoing in the area at the time the Phase III field investigation was being conducted. Consequently, 

the detected PAH contamination may be reflective of historical site-related contamination or may reflect 

the fact that pieces of asphalt (old material being removed or new pavement) may have been incidentally 

collected as part of the soil boring/sample collection process. 

Problem Statement. Additional data must be collected to determine whether PAH contamination in 

shallow subsurface soil is due to historical site contamination and, if related to historical site 

contamination, the extent to which PAH concentrations result in risks exceeding risk management 

benchmarks. This information will be used to evaluate whether remedial options must be evaluated for 

soils in this area (along with North Central Area soil already targeted for remediation in the FS). 

11.7.2 Information Inputs 

Data and information that will be required to resolve Problem NO.6 include the following (in addition to the 

common inputs of Section 11 .1): 
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• PAH screening data (Mitkem screening methodology) and fixed-base laboratory data for PAHs in 

surface (1-to-2 foot bgs interval) and shallow subsurface soil from borings advanced at and in the 

vicinity of location SB16-A3-12 (see Worksheet No.19 for details of analytical methods). 

• For determining whether or not delineation is completed, PAH concentrations in soil will be compared 

to RIDEM DC criterion for industrial workers. 

• For determining COPCs in soil for risk calculations, soil data will be compared to CO PC soil 

screening levels which are: 

USEPA RSLs established for the residential land use scenario, except that those RSLs 

established based on non-cancer effects will be adjusted to represent a hazard index of 0.1. 

RIDEM DC criteria established for the residential land use scenario. 

USEPA SSLs for the protection of groundwater; and RIDEM GA Leachability Criteria (GA criteria 

conservatively assume that a groundwater resource may be used for domestic purposes). 

Results of an environmental chemistry forensics review determining whether PAH contamination is or 

is not site related. To obtain useful forensics data, enough PAH contamination must be present in the 

analyzed samples to provide clear conclusions regarding PAH composition; therefore, soil with the 

greatest PAH concentrations will be submitted for forensics analysis. The decision to potentially 

conduct forensics analysis was made during a DOD review teleconference with the Navy held on 

September 23, 2009. Per instructions from the Navy, Tetra Tech is currently consulting with 

Mr. Stephen Mattingly, environmental forensics specialist, regarding environmental forensics data 

needs and will update the next version of this SAP as soon as the information is available. 

11.7.3 Boundaries of the Study 

The SB-A3-12 location is within approximately 120 feet of adjoining Phase III grid borings to the north, 

south, east, and west. These adjoining borings did not indicate the presence of PAH concentrations in 

excess of FS remedial goals. The PAH contamination was detected in shallow subsurface soil at location 

SB-A3-12 (less than 10 feet bgs). 

The soil population of interest is soil (to a maximum depth of 10 feet bgs) that is bounded laterally by the 

borings adjoining SB-A3-12 that could be contaminated with PAHs as a result of site operations. The 

location of SB-A3-12 is of particular interest because of previously detected contamination there. 
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To make the most efficient use of time, a "step-out" approach to data collection will be used to gradually 

enlarge the known area of contamination to a maximum extent of the adjoining boring locations and 

10 feet bgs. 

11.7.4 Analytical Approach 

Decision Rules Related to Sample Collection/Analysis: 

The following decision rules apply to the surface and subsurface soil samples to be collected in the 

vicinity of the SB-A3-12 location. The first boring established in this study area will replicate SB16-A3-12; 

three additional borings will be advanced at equidistant locations encircling SB16-A3-12 (within 10 to 15 

feet of SB 16-A3-12). One surface and one subsurface soil sample will be submitted for fixed-base 

laboratory analysis as indicated in Note 11.7-1. Three additional step-out borings will be advanced (10 to 

15 feet beyond the initial set of borings), and three borings will also be advanced along a transect along 

the southern side of former Building 41. 

- Rule #1: If fixed-base laboratory PAH concentrations in soil samples from the first four borings 

specified above do not exceed the RIDEM DC criteria for industrial workers, then direct the fixed-base 

laboratory not to analyze the samples from the additional six borings specified. Otherwise, conduct 

fixed-base laboratory analysis of the samples collected from the three step-out borings (10 to 15 feet 

beyond the initial set of borings) and from the three borings advanced along the southern side of 

former Building 41 (samples for analysis selected per Note 11.7-1). 

Rule #2: If PAH concentrations in step-out samples and borings advanced along the southern side of 

former Building 41 do not exceed their RIDEM DC criteria for industrial workers, then do not collect 

any more samples. Otherwise, determine the need for further delineation in consultation with the 

BCT. 

Note: 11.7-1: For each soil boring advanced, a surface soil sample (1 to 2 feet bgs) and three subsurface 

soil samples (2 to 5 feet bgs, 5 to 10 feet, and 10 to 15 feet bgs) will be collected and screened using the 

Mitkem field screening method for PAHs. The subsurface soil sample with the maximum Mitkem result will 

be submitted to the fixed-base laboratory for PAH analysis. 

Decision Rules Related to FS Evaluations/Decisions: 

_-_Rule #3: If risk estimates developed for an industrial worker/construction worker potentially exposed 

to PAHs in the vicinity of SB16-A3-12 do not exceed risk management benchmarks established for 

Site 16, then, do not revise the FS Report and stop analysis for PAHs in this area. Otherwise, submit 
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the two most contaminated soil samples for environmental forensics chemistry analysis and review 

(i.e., by Dr. Steven Mattingly). If the results of the environmental forensics chemistry analysis and 

review indicate that known/potential Site 16 source areas are clearly not the source of the PAH 

contamination detected in the Phase III soil samples collected at SBI6-A3-12 (e.g., PAHs likely 

associated with the asphalt paving project ongoing at the time of the Phase III field investigation), 

then conclude that the Site 16 FS does not need to evaluate remedial actions for PAHs at SBI6-A3-

12 (i.e., the detections were anomalous/not indicative of site-related contamination). Otherwise, 

revise the draft FS Report to incorporate the new information. 

Note: Pavement material samples collected during the Phase III field investigation will serve

as "source area" materials for the environmental forensics investigation. 

11.7.5 Performance or Acceptance Criteria 

The Project Team will use the results of this investigation to determine whether the amount, type, and 

quality of data collected are sufficient to support the completion of the FS with respect to evaluating 

remedial alternatives for soil in the vicinity of soil boring SB 16-A3-12. Also see common performance or 

acceptance criteria presented in Section 11.1. 

11.8 PROBLEM NO.7: REFINEMENT OF CHARACTERIZATION OF CVOCS IN SOIL AT 

EASTERN END OF BUILDING 41 

11.8.1 Problem Statement 

Background. The Phase III RI determined that sparsely distributed low-level CVOC contamination was 

present in vadose zone soil at the eastern end of the former Building 41 area. Additionally, low level 

CVOC contamination was present in vadose zone soils lust beyond the eastern portion of the former 

Building 41 . Contaminant releases in the general vicinity of the former Building 41 area have contributed 

to the groundwater CVOC plume underlying Site 16. -Additional releases are south , southeast. and east 

of the former Building 41 footprint The presence of significant vadose zone contamination (i.e., 

concentrations exceeding RIDEM DC criteria/GB leachability criteria) in this area could act as a source of 

CVOCs to groundwater for the foreseeable future. 

Problem Statement. Additional VOC concentration data in vadose zone soil at the eastern edge of 

Building 41 must be collected to determine whether this soil is a source of COCs leaching to groundwater. 

These new data are also needed to determine whether risks associated with DC exposures to COCs in 

soil exceed actionable levels. 
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11.8.2 Information Inputs 

Oata and information that will be required to resolve Problem No.7 include the following (in addition to the 

common inputs of Section 11.1): 

• VOC data for soil (vadose zone/shallow overburden zone soil) at the eastern end of former Building 

41 (see Worksheet No. 19 for details of analytical methods). 

• For determining COPCs in soil for risk calculations, soil data will be compared to COPC soil 

screening levels which are: 

USEPA RSLs established for the residential land use scenario, except that those RSLs 

established based on non-cancer effects will be adjusted to represent a hazard index of 0.1. 

RIDEM DC criteria established for the residential land use scenario. 

USEPA SSLs for the protection of groundwater. 

RIDEM GA Leachability Criteria (GA criteria conservatively assume that a groundwater resource 

may be used for domestic purposes). 

11.8.3 Boundaries of the Study 

The western boundary of the area is the mid-section of the former Building 41 footprint, the northern 

boundary of the area is Oavisville Road, the southern boundary is approximately at Phase III soil boring 

SB16-A3-19, and the eastern boundary is at Phase III soil boring SB16-A2-06. This area is fairly well 

bounded horizontally by soil borings (and associated VOC screening and fixed-base laboratory data) 

advanced during the Phase III soil boring investigation. For the FS Support investigation, the vertical 

boundary is defined as approximately thirty feet bgs because the intent of the investigation is further 

characterization of vadose/shallow overburden zone soil. 

11.8.4 Analytical Approach 

Decision Rules Related to Sample Collection: 
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Rule #1: The following decision rule applies to soil samples collected from the vadose zone and 

upper saturated zone and screened via PIO and Color-TeC® field screening tests for selecting 

samples for fixed-base laboratory analysis. If VOGs are detected via PIO/Golor-TeC® screening and 

the PIO and Golor-TeC® results are in agreement (in terms of identifying the depth interval of greatest 

potential VOG contamination), submit the "worst case" vadose zone and "worst case" saturated zone 

soil samples from each new boring to the fixed-base laboratory for VOG analysis. Otherwise, the 
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FOL will collect additional samples such that fixed-base laboratory samples will be collected from 

depth intervals with maximum PIO and maximum Color-TeC® screening results. If VOCs are not 

detected in soil via PIO/Color-TeC® screening during the advancement of the boring, collect for fixed

base laboratory analysis (VOCs only) only soil samples at the soil/groundwater interface and at the 

terminus of the boring. 

Decision Rules Related to FS Evaluations/Decisions: 

• Rule #2: The following decision rule applies to evaluation of new soil data collected for resolution of 

Problem NO.7: If target analytes are detected in soil samples collected during advancement of the 

borings, then compare chemical concentrations to COPC soil screening levels (see COPC screening 

level specifications in Section 11.8.2) and update the risk calculations using all applicable COPCs. If 

the revised risk estimates are in agreement with risk estimates and conclusions presented in the 

Phase III RI Report (e.g., there are no COCs for vadose zone/upper saturated zone soil in this area), 

then do not prepare any revision to the draft FS Report. Otherwise, revise the draft FS Report to 

incorporate the new information. 

• Rule #3: If VOC concentrations in vadose zone soil do not exceed RIOEM GB leachability criteria, 

then do not modify the draft FS Report to address the potential migration of chemicals from soil to 

groundwater. Otherwise, update the FS Report to incorporate the new information. 

11.8.5 Performance or Acceptance Criteria 

The Project Team will use the results of this investigation to determine whether the amount, type, and 

quality of data collected are sufficient to support the evaluation in the FS of remedial alternatives to 

address direct contact exposures to VOCs in soil at the eastern end of former Building 41. Also see 

common performance or acceptance criteria presented in Section 11.1. 

11.9 PROBLEM NO.8: REDEVELOPMENT/RESAMPLING OF SELECT UPGRADIENT 

MONITORING WELLS 

11.9.1 Problem Statement 

Background. Redevelopment and resampling of select groundwater monitoring wells in the upgradient 

area have been recommended by USEPA Region I to further investigate the VOC profile of upgradient 

groundwater at Site 16. Specifically, the USEPA requests additional redevelopmentlresampling of 

upgradient wells to determine whether the CVOC groundwater plume observed at Site 16 (greater than 

6,000 IJg/L maximum total CVOCs detected in groundwater samples collected over the course of the Rls) 
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is a result of upgradient sources of groundwater contamination (e.g., the Nike Site northeast of Site 16) 

entering the Site 16 area. 

Problem Statement. RedevelopmentJresampling of select upgradient wells is necessary to determine 

whether upgradient groundwater has significant concentrations of VOCs. If so, the remedial alternatives 

for Site 16 groundwater presented in the draft FS Report must be revised to reflect the contribution of 

upgradient sources of VOCs to Site 16 groundwater. Per the USEPA request dated December 23,2008, 

five Priority 1 wells are requested for redeveloping and seven Priority 1 wells for resampling, and four 

Priority 2 wells are requested for redeveloping and eight Priority 2 wells for resampling. 

11.9.2 Information Inputs 

Data and information that will be required to resolve Problem NO.8 include the following (in addition to the 

common inputs of Section 11.1): 

• Results of all development activities (initial development and any redevelopment efforts) conducted 

on the referenced wells. 

Groundwater quality field data for parameters such as pH, turbidity, temperature, specific 

conductance, oxygen-reduction potential, and dissolved oxygen collected during well development 

and subsequent groundwater sampling using low-flow sampling protocols. 

-test data 10 YefJ.Jy-tRat Ihe ssreoAod IAleNal of 1110 ..... ell is hydratJllGal~WIIMM 

svreoReellileFllen of ~,**"-

VOC data generated for groundwater samples collected from redeveloped upgradient wells (see 

Worksheet No. 19 for details of analytical methods). 

• All chemical data from laboratory VOC analysis of groundwater samples from USEPA-selected 

Priority 1 wells to date. 

11.9.3 Boundaries of the Study 

The upgradient monitoring well area historically investigated at Site 16 is bounded approximately by the 

westernmost section of the former Building 41 area to the east, the Davol Pond system and Buildings 318 

and E-319 to the south, and the downgradient plumes/well network for NCBC Davisville Site 3 and the 

Nike Site PR-58 to the west/northwest. The population of interest is the groundwater beneath this area. 
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11.9.4 Analytical Approach 

There are two main issues associated with this portion of the investigation. The first issue is to determine 

whether or not all the US EPA-selected Priority 1 upgradient monitoring wells (MW16-82D, MW16-82R, 

MW16-84D, MW16-84R, MW16-86D, MW16-86R, and MW16-74D) are sound by redeveloping these 

wells. The first decision rules will be used to determine if the wells are sound. If all wells are determined to 

be sound, the second decision rules will be used in the sampling of these wells for VOC analysis. For 

both decision rules, the field criteria presented in the following table will be used to evaluate if 

groundwater in the wells is representative of aquifer conditions. For the first set of decision rules, these 

field criteria will be used during well development. For the second set of decision rules, these field criteria 

will be used during low-flow sampling. 

Groundwater Quality Well Development Sampling Criterion Comment 
Field Parameter Criterion 

pH Less than or equal to Less than or equal to Per USEPA guidance 
7.5 SU 7.5, +/- 0.1 SU during 09 June 2009 

Turbidity Clear, stabilized, Clear, stabilized, DOO meeting, 

+/- 10 %, less than or +/- 10 %, less than or sampling may still 

equal to 25 NTUs equal to 5 NTU proceed if only one of 
the stabilization/ 

Temperature Stabilized, +/- 3 %, Stabilized, +/- 3 %, sampling criteria have 
reflective of aquifer reflective of aquifer been exceeded. 

conditions conditions Stabilization is defined 
Specific Conductance Stabilized, +/- 3 % Stabilized, +/- 3 % as three successive 

Oxygen-Reduction Stabilized, +/- 10 Stabilized, +/- 10 readings separated by 

Potential millivolts millivolts 3 to 5 minutes. 

Dissolved Oxygen Stabilized, +/- 10%, Stabilized, +/- 10 %, 
value not to exceed 1 value not to exceed 1 

mg/L mg/L 

Decision Rules Related to Well Redevelopment 

The following seven wells (deSignated as Priority 1 wells in USEPA comments) will be redeveloped: 

MW16-82D, MW16-82R, MW16-84D, MW16-84R, MW16-86D, MW16-86R, and MW16-74D. The wells 

will be developed with a submersible pump utilizing frequent surging across the screened portion of the 

well, consistent with the methodology outlined in SOP GH-2.8 (Appendix A). The flow rate of the 

submersible pump during development is anticipated to be between 0.5 to 2 gallons per minute, with the 

actual rate determined by well yield/drawdown during well development. The primary purpose of the well 

redevelopment is to remove fine-grained particulates from within the sand pack of the annular space of 

the well and surrounding formation to establish a representative hydraulic connection between the well 

and screened formation. Therefore, during redevelopment, several key groundwater quality field 

parameters will be closely monitored and decisions made based on the data. During redevelopment, at a 
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minimum, one standing well volume (including sand pack) will be removed from each well. Although no 

maximum volumes are prescribed, it is assumed that a maximum of approximately 500 gallons will be 

removed from each well (standing well volume is approximately 10 to 15 gallons). 

During redevelopment, turbidity, pH, and temperature are the primary groundwater quality field 

parameters that will be monitored to assess the effectiveness of redevelopment efforts. Groundwater 

quality field parameters will be collected every 10 to 15 minutes during well development and 

redevelopment until the well development criteria in the above table are reached. If after 120 minutes the 

well development criteria are not reached, the data will be evaluated for trends in turbidity, pH, and 

temperature data. If based on this evaluation it appears that the well development criteria will be reached 

within a total redevelopment time of 480 minutes, redevelopment will continue. If no trends are apparent, 

redevelopment will continue for another 60 minutes, at which time the data will again be evaluated for 

trends. If after this time (180 minutes), no trends are apparent, well development will be continued for an 

additional 60 minutes then terminated. If trends after 120 minutes appear to demonstrate that conditions 

are worsening (pH over 7.5 and increasing, turbidity over 25 and increasing, and temperature increasing), 

well development will terminate. 

If, at the conclusion of well redevelopment, the groundwater quality field data indicate that groundwater 

has not stabilized to the end-point criteria specified above, the well(s) will be redeveloped after a 

minimum of 15 days. If, at the conclusion of well redevelopment (initial or secondary effort), groundwater 

quality field data Indicate that groundwater in all the wells is indicative of ambient conditions, thon periorm 

~ing Ie yorlfy Ihal the 5sreenea IAIeNa! 01 IRe well i& flydraJoJliGally-oooneGte4-wIUl-lha ~ree009 

portion of tho aqulfor, allow groundwater to re-equilibrate for at least 2 weeks, and perform low-flow 

sampling for VOCs as discussed in the decision rules; else, the Navy will consult with the BCT to 

determine if and what additional actions (including additional field work) may be necessary to characterize 

upgradient groundwater conditions. 

Decision Rules Related to Low-Flow Sampling 

If the well development criteria are met in all seven upgradient monitoring wells, then conduct low-flow 

groundwater sampling per the methodology presented in SOP GW-001 (Appendix A) and Worksheet 14. 

For each monitoring well, the following procedure will be implemented: 

• If during low-flow purging, the field criteria presented above are met within 180 minutes, then collect a 

water sample for VOC analysis. Otherwise, cease purging, wait at least 45 days, and repeat low-flow 

groundwater sampling. 

I 31 



Working Draft Final Version 
Worksheet No. 11 
FS Support SAP 

If during the second attempt at low-flow purging, the field criteria presented above are met within 180 

minutes, then collect a water sample for VOC analysis. Otherwise, cease purging, wait at least 60 

days, and repeat low-flow groundwater sampling. 

If during the third attempt at low-flow purging, the field criteria presented above are met within 180 

minutes, then collect a water sample for VOC analysis. Otherwise, cease purging and evaluate (with 

the BCT) the need for additional upgradient well redevelopment and/or the need for other additional 

characterization of upgradient overburden and bedrock groundwater at Site 16. 

For wells that were successfully sampled, it will be assumed that resultant analytical data are 

representative of VOC concentrations in the upgradient aquifer. Otherwise, the decision rule presented in 

the preceding paragraph will be followed. 

11.9.5 Performance or Acceptance Criteria 

The Project Team will use the results of this investigation to determine whether the amount, type, and 

quality of data collected are sufficient to determine if representative concentrations of VOCs in upgradient 

groundwater have been determined. Also see common performance or acceptance criteria presented in 

Section 11.1. 
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17.1 INTRODUCTION 

Worksheet No. 17 summarizes the sampling design for the SAP to support the FS for Site 16, which is 

specifically designed to collect information in support of project decisions. The general rationale for the 

decisions associated with Problems 1 through 8 identified in Worksheet No. 11 is presented in Sections 

17.2 through 17.9. The methodology for sample collection and field screening of samples is presented in 

Worksheet No. 14. The analytical program recommended for each proposed sample is presented in 

Worksheet No. 18, The field QC samples required are specified in Worksheet No, 20. To the extent 

possible, all referenced sampling locations are depicted on Figures 17-1 through 17-8. 

17.2 PROBLEM NO.1: DELINEATION OF SOIL CONTAMINATION IN NORTH CENTRAL AREA 

Soil samples will be collected from test pits excavated in the northwestern portion of the North Central 

Area to refine the soil volumes targeted for remediation in the FS for Site 16. Test pits will be excavated 

in the southeastern portion of the North Central Area to determine if subsurface debris is present in this 

area. If debris is observed, soil samples will be collected from these test pits. 

Investigative Program for the Northwestern Portion of the North Central Area of Site 16 

The 30 initially proposed test pit locations in the northwestern section of the North Central Area are 

depicted on Figure 17-1 . The test pit locations are "biased/judgmental" locations selected by the lead FS 

engineer for Site 16 and are based on RI data and the alternatives evaluated in the draft version of the FS 

for Site 16 (published in February 2009). In general, samples collected during the RI were intended to 

identify the presence of contamination (e.g., PAHs, VOC, and TPH). Few samples were collected during 

the RI at more distant points with the intent of determining the extent of the contaminated soil. The test 

pit locations in this SAP were selected to delineate the contaminated areas estimated in the draft FS. 

The results of other nearby samples collected during the RI were also considered during the selection of 

test pit locations. If existing sample results showed that contaminant concentrations were at acceptable 

levels, additional test pits at those locations were not proposed. 

One surface soil sample (0 to 2 feet bgs) and up to three subsurface soil samples (2 to 6 feet bgs, 6 to 

10 feet bgs, and 10 to 16 feet bgs [if possible]) will be screened for the presence of VOCs (PID/Color

TeC®) , PAHs (Ex TPH), and lead (XRF). The surface soil sample and "worst case" subsurface soil 

sample (i.e., most contaminated based on screening results) will be sent to the fixed-based laboratory for 

PAH, TPH, and metals (arsenic/lead) analysis. The "worst case" soil sample (a surface or subsurface soil 

based on VOC screening results) will be sent to the fixed-based laboratory for VOC analYSIS. The 

samples will be selected for fixed-base laboratory analysis based on the decision rules and associated 

notes presented in Worksheet No.11 (See Section 11.2.4). 
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A "step-out" test pit will be excavated if the screening of soil samples collected at an initial test pit location 

indicates the presence of VOCs or PAHs or lead concentrations greater than 375 mg/kg; these are the 

primary contaminants of concern throughout Site 16. Proposed step-out test pit locations will be reviewed 

with the BRAC Clean Up Team (BCT) , including Navy, USEPA, and RIDEM. Specifically, the Tetra Tech 

FOL or PM will fax (daily) screening results to the regulatory members of the BCT as they become 

available. It is anticipated that the step-out test pits will be advanced within a maximum of 25 feet (most 

likely within 10 feet) of the initial test pit location and with consideration of other available RI data. Step

out test pits will be sampled as described above for the initial test pits. In addition, all test pits will be 

examined by the FOL in the field for the presence of debris. The FOL will describe (in the test pit field 

form) and photograph the materials encountered in each test pit as needed. 

Investigative Program for the Southeastern Portion of the North Central Area of Site 16 

The 25+9 proposed test pit locations in the southeastern section of the North Central Area are depicted 

on Figure 17-2. The test pit locations were selected by the lead FS engineer for Site 16 and reflect 

refinement (i.e., a filling in with additional locations) of the soil boring grid originally established for the 

North Central Area of Site 16 during the Phase III field investigation. Each test pit will be examined by the 

FOL and BCT in the field for the presence of debris and categorized according to the decision rules 

presented in Worksheet NO.11 . The FOL will describe (in the test pit field form) and photograph the 

materials encountered in each test pit. If there is evidence of debris in a test pit excavated in the 

southeastern portion of the North Central Area, soil samples will be screened and sent for fixed-base 

laboratory analysis as recommended in the previous paragraphs for the northwestern portion of the North 

Central Area. 

17.3 PROBLEM NO. 2: CHARACTERIZATION OF SHALLOW/INTERMEDIATE 

GROUNDWATER IN BTEX HOT SPOT AREA 

Soil and groundwater samples will be collected within In the Immediate \<IGIAIty of the BTEX Hot spot area 

to characterize VOC concentrations in the shallow and intermediate overburden zones. Specifically, two 

monitoring wells (one water table/shallow overburden well and one intermediate depth well, screened no 

deeper than 504G feet bgs, will be installed withinln the 'lisInity of the BTEX Hot spot area and In the 

IRllllOOiale dewngFadient "'IGIf\I ~p 2 and SQ€l8 and sampled for VOCs. The new monitoring well 

locations are "biased or judgmental" sampling locations and were selected by the Project Hydrogeologist 

based on RI data (i.e., detection of BTEXlCVOCs in vadose zone soil) and the hydrogeological data 

currently available for Site 16. 
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Soil samples from borings will be collected every 4 to 5 feet during well installation and screened for 

VOCs (PID/Color-TeC®). Soil samples selected (per the decision rule presented in Worksheet No.11 ) 

from two depth intervals during the installation of each monitoring well will be submitted to the fixed-base 

laboratory for VOC analysis. The screened interval of the monitoring wells will be determined per the 

decision rule presented in Worksheet No. 11 . Water quality parameters will be measured and logged in 

the field for the newly installed monitoring wells. These parameters include DO, specific conductance, 

temperature, pH, ORP, and turbidity. Both screening level (Color-TeC®) and fixed-base laboratory 

groundwater samples will be collected from each new monitoring well and analyzed for VOCs. Water level 

measurements will be collected from each well at the time of sample collection. Both rising-head and 

falling-head slug tests will be performed on each new monitoring well. The soil types observed during the 

installation of the monitoring wells will be described in the field investigation logs for the project. 

17.4 PROBLEM NO.3: DETERMINATION OF NORTHERN EXTENT OF CVOC PLUME 

UNDERLYING ALLEN HARBOR 

Deep surface water, sediment and groundwater from piezometer samples will be collected from Allen 

Harbor to determine the extent of VOC contamination in environmental media in Allen Harbor. Two 

transects will be established north of the northernmost transect established during the Phase III RI, and 

groundwater, surface water, and sediment samples will be collected from the locations depicted on Figure 

17-3 (three locations per transect). The new transects (and the sampling locations along the transects) 

are "biased or judgmental" locations and were selected by the lead hydrogeologist for Site 16 based on RI 

data and hydrogeological data currently available for Site 16. The existing piezometer data presented on 

Figure 17-3 suggests a possible narrowing of concentrations as the plume migrates north. However, the 

proposed locations are spaced evenly across the proposed transects to provide adequate spatial 

coverage across the width of Allen Harbor. The new transects are, in effect, an extension of the 

environmental investigation of Allen Harbor conducted during the Phase III RI. 

Sediment samples (1 to 3 inches, 0 to 1 foot, 1 to 2 feet, 4 to 5 feet, and 9 to 10 feet below the harbor 

floor), surface water (within 6 inches the harbor floor [i.e. , as close to the Harbor floor as possible]) , and 

piezometer (screened 0 to 1 foot. 4 to 5 feet and 9 to 10 feet below the harbor floor) samples will be 

collected and screened for the presence of VOCs (Color-TeC®/PID) per the methodologies specified in 

Worksheet No. 14. The lithology of the sediments observed during installation of sediment borings will be 

described in the field investigation logs for the project. Sediment samples (lG to 3 incheste-+-feet), deep 

surface water (within 6 inches of the harbor floor l i.e .. as close to the Harbor floor as possibleJ), and 

piezometer samples (0 to 1 foot4 to 5 feet below the harbor floor) will be submitted to the fixed-base lab 

for VOC analysis. Water quality parameters will be measured and logged in the field for deep surface 

water and piezometer samples as described above for the newly installed monitoring wells. 
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NOTE TO THE READER: THE ORDER OF THE FOLLOWING PROBLEMS NO.4 AND 5 WILL BE 

REVERSED IN THE DRAFT FINAL VERSION OF THE FS SUPPORT SAP, 

17.5 PROBLEM NO. 4: CHARACTERIZATION OF WATER TABLE/OVERBURDEN 

GROUNDWATER IN VICINITY OF SEA FREEZE BUILDING 

Soil and groundwater samples will be collected in the immediate vicinity of the Sea Freeze building and 

Narragansett Bay piers to determine if vac concentrations in water table and intermediate-depth 

groundwater are likely to pose unacceptable human health risks. Specifically, two monitoring wells, one 

water table/shallow overburden well, and one intermediate depth well screened no deeper than 50 to 

60 feet bgs will be installed in the immediate vicinity of the Sea Freeze building and Narragansett Bay 

piers. The new monitoring well locations will be "biased or judgmental" sampling locations and will be 

selected by the lead hydrogeologist for Site 16 based environmental data collected for Problem No.5, RI 

data, and hydrogeological data currently available for Site 16. The monitoring well locations will be biased 

toward the location(s) demonstrating the maximum screening results. 

Proposed well locations may be adjusted by the significant amount of infrastructure in the immediate 

vicinity of the Sea Freeze building and Narragansett Bay piers. As indicated in Worksheet No. 11 , both 

the final well locations and the screened intervals for those wells will be determined in consultation with 

the BCT (Navy, USEPA, and RIDEM). Specifically, the lead hydrogeologist will submit to the BCT (via 

electronic mail correspondence) a figure displaying the proposed final locations and screened intervals for 

the monitoring wells for review and comment prior to actual well installation. 

Soil and groundwater samples will be collected, screened, and selected for fixed-base laboratory analysis 

as described for the installation of the monitoring wells proposed for Problem NO.2. Field water quality 

data, slug test data, and water level measurement data will also be collected as described for Problem 

No.2. 

17.6 PROBLEM NO.5: INVESTIGATION OF VAPOR INTRUSION POTENTIAL AT PERIPHERY 

OF CVOC PLUME 

Soil samples from borings, groundwater samples from temporary water table/shallow overburden 

monitoring wells, and soil gas samples from soil gas borings will be collected from two sub-areas of Site 

16 to determine the potential for exposure to vacs in subsurface soil gas to cause an unacceptable 

human health risk through the vapor intrusion and inhalation pathway. Assllionally, IRa ~la\'y FOI'l~eSIS 
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additional soil !:jas data In lhe former Bl;ildlAg 41 area 10 ver-il>f IRe- Phase- Iii m\lesli!:jalioA rewUs. 

~dditionall y, the Navy has requested the collection 0.1 additional soil gas samples in the former Building 

41 area to verify the Phase III investigation results. 

Ten soil borings and 10 temporary monitoring wells will be installed along transects as depicted on Figure 

17-4. The transects have been located to intercept shallow groundwater flowing towards the Sea Freeze 

and NORAD buildings located inat the peFlphery of J he eastern portion of the CVOC plume underlying 

Site 16. The soil borings will be advanced to a maximum depth of 40 feet bgs. The temporary monitoring 

wells will be screened at the water table. Soil samples will be collected every 5 feet during the 

advancement of the borings and screened for VOCs (PID/Color-TeC®). Soil samples selected (per the 

decision rule presented in Worksheet No. 11 , Section 11.6.4) from two depth intervals during 

advancement of the borings will be submitted to the fixed-base laboratory for VOC analysis. Water quality 

parameters will be measured and recorded in the field for the newly installed monitoring wells as 

described above for Problem NO.2. Both screening level (Color-TeC®) and fixed-base laboratory 

groundwater samples will be collected from each new monitoring well and analyzed for VOCs. Water level 

measurements will be collected from each well at the time of sample collection. 

Soil gas borings will be advanced at the locations depicted on Figure 17-4 (i.e., five immediately 

upgradient of the NORAD buildings and five immediately upgradient of the Sea Freeze building) as well 

as at twoH¥e locations in the immediate vicinity of the TCE still in the former Building 41 area (Figure 17-

5). Tentative locations for the borings in the NORAD and Sea Freeze building area are depicted on 

Figure 17-4; these locations may be adjusted based on CVOC results for soil and groundwater samples 

collected as described in the previous paragraph. At a minimum, S~oil gas samples will be collected at 5 

to 10 feet bgs per the methodology specified in Worksheet No. 14. Additionally if the depth to 

groundwater is greater than 15 feet. a soil gas sample will also be collected at 10 to 15 feet bqs from one 

of the borings in each of the sub-areas investigated (the boring will be selected based PID/Color-TeC® 

screening results) . 

As indicated in Worksheet No. 11 , final soil gas boring locations will be determined in consultation with 

the BCT. Specifically, the lead hydrogeologist will submit to the BCT (via electronic mail correspondence) 

a figure displaying the proposed final locations for review and comment prior to actual soil gas boring 

installation. 
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17.7 PROBLEM NO.6: CHARACTERIZATION/DELINEATION OF PAH CONTAMINATION IN 

VADOSE ZONE SOIL IN VICINITY OF LOCATION SB16-A3-12 

Soil samples will be collected during the advancement of shallow soil borings to characterize PAH 

concentrations in vadose zone soil in the immediate vicinity of Phase III boring location SB16-A3-12. A 

maximum of 10 borings will be advanced as depicted on Figure 17-6 to maximum depths of 15 feet bgs. 

Seven of the borings will be established along a small grid (approximately 30 feet by 30 feet) in the 

immediate vicinity of SB 16-A3-12, one boring at location SB 16-A3-12, three equidistant borings within 10 

to 15 feet of SB16-A3-12, and three equidistant borings within 20 to 30 feet of SB16-A3-12. At the 

recommendation of USEPA Region 1, three additional shallow borings will be advanced along the 

southern side of the former Building 41 (the former loading dock areal, as depicted on Figure 17-6. 

A surface soil (0 to 2 feet bgs) and three subsurface soil samples (2 to 5 feet bgs, 5 to 10 feet bgs, and 10 

to 15 feet bgs) will be collected from each boring and analyzed for PAHs as follows: 

• Samples from four initial borings depicted on Figure 17-6 will be collected and analyzed for Ex TPH 

using the Mitkem screening method. The surface soil and "worst case" subsurface soil sample 

(based on Ex TPH screening) will be submitted to the fixed-base laboratory for PAH analysis. If Ex 

TPH are not detected in the screening subsurface soil samples, the shallowest subsurface soil 

sample will be selected for fixed-base laboratory analysis. 

Surface and subsurface soil samples will be collected from the remaining soil borings on Figure 17-6 

but will only be screened and analyzed for PAHs by the fixed-base laboratory according to the 

decision rule presented in Worksheet No. 11 (Section 11.7.4, Rule No.2). 

• Aliquots of the two most contaminated soil samples may be submitted for environmental chemistry 

analysis and review according to the decision rule presented in Worksheet No. 11 (Section 11.7.4, 

Rule No.3). As indicated in Worksheet No. 11 , this evaluation may be conducted to differentiate 

potential site-related PAH contamination from contamination related to pavement (asphalt) in the 

Building 41 area. 

All soil samples collected will also be screened for CVOCs using PIO/Color-TeC® screening technology. 

The minimum of eight (two samples from each of four initial borings) and a maximum of 20 (two samples 

from each of 10 borings) soil samples will be collected for PAH analysis by the fixed-base laboratory. A 
minimum of one soil sample per boring will be submitted for VOC analysis bV the fixed-base laboratory 

based on the results of the PIO/Colo[-TeC®. The Visual Sample Plan (VSP) software tool was used to 

verify that an adequate number of soil samples were planned (for PAH analysis) and are representative of 
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the population being investigated. A report automatically produced by the VSP Software Version 5.4.2 is 

included in Appendix A. The key assumptions and performance/acceptance criteria and summary of the 

VSP evaluation are presented in Table 17-1 . 

17.8 PROBLEM NO.7: REFINEMENT OF CHARACTERIZATION OF CVOCS IN SOIL AT 

EASTERN END OF FORMER BUILDING 41 

Soil samples will be collected from seven borings to further characterize CVOC concentrations in soil at 

the eastern/southeastern end of former Building 41. The soil boring locations are depicted on 

Figure 17·7. The locations are a refinement of the grid originally established for borings advanced during 

the Phase III RI. The borings will be advanced to depths of approximately 30 feet bgs. Soil samples will 

be collected every 5 feet during the advancement of the borings and screened for VOCs (PID/Color

TeC®). Soil samples selected (per the decision rule presented in Worksheet No. 11 , Section 11.8.4, Rule 

No.1) from two depth intervals during the advancement of the boring will submitted to each fixed-base 

laboratory for VOC analysis. 

The minimum of 14 soil samples will be collected for VOC analysis by the fixed-base laboratory. In 

addition, VOC results from 17 Phase III RI soil samples are available for this area. The VSP software tool 

was used to verify that an adequate number of soil samples were being collected. A report automatically 

produced by the VSP Software Version 5.4.2 is included in Appendix A. The key assumptions and 

performance/acceptance criteria and summary of the VSP evaluation are presented in Table 17-1 . 

17.9 PROBLEM NO.8: REDEVELOPMENT/RESAMPLING OF SELECT UPGRADIENT 

MONITORING WELLS 

The seven upgradient monitoring wells, depicted on Figure 17-8, will be re-developed, as necessary, and 

resampled for VOCs at the request of USEPA Region 1. SIli RaI 

IRe-66I'OOReG-iAtefVaI o~ easA 'lieU ~1:IIIsal~eGlee 'Nith tR9 a~lJi fer The redevelopment and 

sampling protocols are specified in the Decision Rules defined in Worksheet No. 11. Water quality 

parameters will be measured and logged in the field as described above for Problem No.2. Both 

screening level (Color-Tec®) and fixed-base laboratory groundwater samples will be collected from each 

monitoring well and aAalyred for VQCs. Water level maaStlfeffiefH6-W~ISQleei ~F911'1 each ' ... ell al IAe 

time of sample collection 
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Project-Specific Sampling and Analysis Plan 
Site Name: Sitel6, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Title: Sampling and Analysis Plan 
Document No .. 

RevIsion Number: 0 
RevIsion Date' October 2009 

SAP Worksheet #18 - Sampling and Analysis Plan for Feasibility Study Support Investigation for Site 16 Former NCBC Davisville, North 
Kingstown, Rhode Island 

(UFP·QAPP Manual Section 3.1.1) 

Field Screening Fixed-Base Sampling 
Sampling SOP Sampling Location lID Number Matrix Depth' 

Analytical Number of Analytical Number of Reference' 
Group samples Group samples 

PROBLEM No.1 - Delineation of Soil Contamination in North Central Area: Exploratory Test Pits - Surface and Subsurface Soils 

60 (0 to 2 It and 
SA· l .3 

TP16·03 through TP16-32 Oto 2ft PIO, Color· SA·2.S 
(Northwestern Quadrant Area) Surface and 

2 t06 It TeC®, FPXRF 120 (one per VOCs, Metals one from 
SA·61 

Subsurface 
6to 10 It (As, Pb). depth. per (As, Pb) . remaining 3 nOOl 

[30 Test Pits) Soils IOta 161t Mitkem Ex TPH 
location) PAHs. TPH depths, per 

n002 
location) Mltkem PAH 

PIO for all 
depths (lor 
health and 

If debriS noted SA·13 

I o to 2 It 
salety) 

If debriS noted: If debris noted Jg'·S03 (0 to 2 SA·2.S 
TP16·33 through TP16-e~ll Surface and 

2 to 6 It -79'.100' (one VOCs, Metals It and one from SA-6.1 
Subsurface If debriS noted, 

I [W-25 Test Pits) Soils 
6to 10ft PIO, Color· 

per depth , per (As Pb), remaining 3 nOOl 
IOta 16ft 

TeC®. 
location) PAHs, TPH depths. per n002 

FPXRF(As. 
location) Mitkem PAH 

Pb), Mitkem Ex 
TPH 
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Project-Specific Sampling and Analysis Plan 
Site Name: Site16, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Sampling Location 110 Number Matrix Depth' 
Field Screening 

Analytical Number of 
Group samples 

Fixed-Base Sampling 

Analytical Number of 
Group samples 

Title : Sampling and Analysis Plan 
Document No.: 

RevIsion Number: 0 
RevISIon Date October 2009 

Sampling SOP 
Reference2 

I PROBLEM No.2 - Characterization of Shallowllntermediate Groundwater within BTEX Hot Spot Area - Vadose and Saturated Soils. Groundwater 

Surface and 
Soil samples PID, 

6 (assumes 2 (one vadose 
GH-1.3, GH-l .5 

MW16-91S Subsurface depth of 30 VOCs lone, one 
Soils 

every 5 feet COlor-TeC® 
feet) saturated lonel 

SA-1.3. TT 00 1 

Shallow GH-1.2, SA-1. 1, 
MW16-91S (continued) Groundwater groundwater Color-TeC® 1 VOCs 1 

TT 001, GW 0001 
zone 

Surface and 
Soil samples PID. 

10 (assumes 2 (one vadose 
GH-l.3. GH-l.5. 

Subsurface depth of 50 VOCs lone, one 
Soils 

every 5 feet Color·TeC® feet) saturated zone) 
SA-l.3. TT 001 

MW16-911 

Intermediate GH-l.2 SA-I . 1. 
Groundwater groundwater Color-TeC® 1 VOCs 1 

TT 001 . GW 0001 
zone 
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Project-Specific Sampling and Analysis Plan 
Site Name: Sitel6, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Sampling Location lID Number Matrix Depth' 
Field Screening 

Analytical Number of 
Group samples 

Fixed-Base Sampling 

Analytical Number of 
Group samples 

Title Sampling and AnalysIs Plan 
Document No.: 

RevIsion Number: 0 
ReVision Date. October 2009 

Sampling SOP 
Reference2 

PROBLEM NO.3 - Determination of Northern Extent of CVOC Plume Underlying Allen Harbor - Sediment/Soils, Deep Surface Water, Groundwater 

I o to 3 Inches 

I 
Oto 1 foot 

:M-30(one per 6 (0 to .J-roet~ GH-1.3, GH-l.5, GH-2.8, 
1 t02 feet 

Sediment 
4 to 5 feet 

Color-TeC® depth, per VOCs Inches at each SA-l .2, SA- 1.3 SA-2.5, 

9 to 10 feet 
location) location) TT 001 , GW 0001 

Within 
6 Inches of 

TW16-AH-13 to TW16-AH-18 Deep Surface 
Harbor Floor 

6 (one per 6 (one per 
(as close to Color·TeC® VOCs SA·l .2. GH·2.8 

Water 
Ihe Harbor 

location) location) 

Floor as 
possible) 

I 
Oto 1 foot 

-h2 !§...(one per 6 (410 § loelO 
4 to 5 feet SA·l.l TT 001. 

Groundwater 9 to 10 feet 
Color·TeC® depth. per VOCs to 1 toot at each 

GW 0001 
location) location) 
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Project-Specific Sampling and Analysis Plan 
Site Name: Sitel6, NCBC DavISVille 
Project Name: Feasibility Study Support Investigation 
Site Location; North Kingstown, Rhode Island 

~1ffIg bOGatloR II[) Nwmber Maim DepUl' 
F~eenffig 

ARalytlGal NumbeI'-Gf 

~ 

F~~"mpI1R9 

AAalyt«:al NwmbeF of 
~p 

Title Sampling and AnalysIs Plan 
Document No . 

RevIsion Number: 0 
ReVISion Dale. October 2009 

SampliR9 SOP 
Re'eFeRGe' 

PA09LEM Nil , ,I CII~l~f...W.al8f .a~I8f-+A--\4GIAlI'I91 Sell Fr--.B'~<JdG&&1lAd-S~lm-alad-SoI16 , G~owRg'..,al6f 

SllFiaG8 aR9 6 (a66~ffie6 2·~ 
SOOsOOaGe ~ 

PIDc 
~10 VOG& Gt t oo-l-&-

every-5Jwt ~, leR8. GRe 
~l+OOl 

~ I lee! " "Hale9 ler~ 

MW+6-92~ 

~ 
SA~~ 

GW<JR9"'aIElf 'tIf'lJllrlll ,II r CGl\Jr T8G"" .1- VOG& + u: (l(l1 G\AI~ 
~ 

SllFiaG8 aRO ~ 2·~ 
;;lJb~ 

~samples s;-m, 
~~-W VOC',.s GH-~ . ..{;H-~.&. 

evefY 5-teeI ~ 
~gne 

SA- ~ 3o-+T-001 
~ !eel, 6<111,fa189 281", 

MW~ 

~ 
G" 12 SI' l-~ 

GrG<JR9"'alsr gFG<JR9"'alsf ... ~ .1- VOG& + u: (lG1 Gl AI -OOQ.1. 
~ 
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Project-Specific Sampling and Analysis Plan 
Site Name: Sltel6, NCBC Davisville 
ProJect Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Sampling Location 110 Number Matrix Depth' 
Field Screening 

Analytical Number of 
Group samples 

Fixed-Base Sampling 

Analytical Number of 
Group samples 

Title ' Sampling and AnalysIs Plan 
Document No.: 

RevIsion Number' 0 
RevIsion Date ' October 2009 

Sampling SOP 
Reference2 

I PROBLEM No. &-i.-Investigation of Vapor Intrusion Potential at Periphery of CVOC Plume - Subsurface Soils. Groundwater. Vadose zone Soil Gas 

20 (one vadose 
zone and one 

SB16-101 to SB16-110 
saturated zone. 

(5 locations near NORAD Buildings. 
Surface and 

Soil samples PID. 
60 (assumes 

VOCs, Grain 
per locatIOn) GH-l.3. GH-l.S, 

Subsurface depth of 30 Onl~ 4 soil SA- l ,3, SA-2,S, 
S locations near Sea Freeze 

Soils 
every S feet Color-TeC® 

feet) 
Sze 

samQles wril be TT 001 
Building) submlltp.d for 

grain size 
anali's,s 

TW16-19 to TW16·28 
GH- l .2, GH-U, 

(S locations near NORAD Buildings. 
Groundwater Water Table Color,TeC® 

10 (one per 
VOCs 

to (one per 
GH-2 .8, SA-", 

S locations near Sea Freeze 10CaliOn) location) 
TT 001, GW 0001 

Building) 

SG16·006, SG16-007, SG16-008 lS (upiOS 
(one subarea near NORAD samples at3 

Buildings. one subarea near Sea Soil Gas Vadose zone -- - VOCs distinct SA-2 ,5. TT 003 
Freeze Building. one subarea subareas, one 

near/within Former Building 41) In each area) 

I 
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Project-Specific Sampling and Analysis Plan 
Site Name: Sitel6, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

amollna Location /10 Number Matrix De~th ' 
Field Screening 

Anal~ical Number of 
Group sampjes 

Fixed-Base Sam~ling 

Ana l ~ical Number of 
GrollR 'lamo les 

Title' Sampling and AnalysIs Plan 
Document No .. 

RevIsion Number: 0 
RevIsion Date October 2009 

Sam21ing SOP 
Reference' 

PROBLEM No. 5 - Characterization of Water Table/Overburden Groundwater in ViciOltll of Sea Freeze Building - Vadose and Saturated Soils, Groundwater 

Surtace and 
SOil samgles PID. 

6 (assumes 2 (one vado»e 
GH-l 3, GH-l 5. 

Subsurtace deglh of 30 VOCs 
every 5 feet Color-Tee''' 

Lone. one 
SA-13, TT 00' 

Salls ~ saturated zone) 

MW16-92S 

Shallow 
GH·I.2, SA-I. I, 

Groundwaler groundwater Color·Teo .l VOCs .l IT 001. GW 0001 
zone 

Surtace and 
SOil samgles PID. 10Iassumes 210ne vade _:e 

GH·I.3, GH-I 5. 
Subsurtace degth of 50 VOCs 

every 5 feet Color·T(C' 
lone, one 

SA-I 3, TT DOl 
Soits ~ sa'.uraled zonel 

MW1 6-921 

Intermed,ak 
GH·l.2, ~A·I.l. 

Groundwater groundwiller Color-Tec® .l VOCs .l IT DOl, GW 0001 
zone 
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Project-Specific Sampling and Analysis Plan 
Site Name: Sitel6, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Sampling Location /ID Number Matrix Depth' 
Field Screening 

Analytical Number of 
Group samples 

Fixed-Base Sampling 

Analytical Number of 
Group samples 

Title' Sampling rtnd Analysis Plan 
Document No.' 

RevIsion Number: 0 
RevIsion Date' October 2009 

Sampling SOP 
Reference2 

PROBLEM No.6 - Characterization/Delineation of PAH Contamination in Vadose Zone Soils in Vicinity of Location SBl6-A3-12 - Surface. Subsurface Soils 

I 8 PAHs (1102 
ft and one from 

remaining 3 
depths based 

I 
Surface, 

1 to 2 feet 
PID. Mitkem Ex 16 (one per 

on maximum 
GH-l.5. SA-13. SA-2.5, 

2 to 5 feet Mitkem PAH 
S816-111 to SB16-114 Subsurface 

5 to 10 feet 
TPH. Color- depth, per PAHs, VOCs 

screening 
TT 001, 

Soils 
10 to 15 feet 

Tee@> location) 
result, per 

Mltkem PAH 

10cationL 
4 VOCs (,Worst 
case" screening 

sample) 

I 12 PAHs (1 to 2 
It and one from 

remaining 3 
depths based 

~ S816-115 to SB16-120 Surface, 
1 to 2 feet 

PID. Mitkem Ex 24 (one per 
on maximum 

GH-l.5, SA- 13. SA-2.5, 
Step out locations and locations 2 to 5 feet Mltkem PAH 

a ng southern boundary of Former 
Subsurface 

5 to 10 feet 
TPH. Color- depth. per PAHs. VOCs TT 001, 

Soils Tec8 location) 
screening 

Mltkem PAH 
Building 41) 10 to 15 feet result . per 

10catlonL 
6 VOCs (Worst 
Cd,;e" screen ng 

Almple) 

PROBLEM No.7 - Refinement of Characterization of CVOCs in Soils at Eastern End of Building 41 - Surface, Subsurface Soils 

t00902/P (WS #18) Page 133 of 203 CTa 418 



Project-Specific Sampling and Analysis Plan 
Site Name: Site16, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location', North Kingstown, Rhode Island 

Sampling Location 110 Number Matrix 

Surface and 
S816-121 to S816-127 Subsurface 

Soils 

100902/P (WS #18) 

Depth1 

Soil samples 
every 5 feet 

Field Screening 

Analytical Number of 
Group samples 

42 (assumes 

PID , Color-
depth of 30 feet 

TeC® 
per location -

one per depth, 
per location) 

Page 134 of 203 

Fixed-Base Sampling 

Analytical Number of 
Group samples 

14 (one vadose, 
VOCs one saturated 

per location) 

Title Sampling amJ Analysis Plan 
Document No.

ReVISion Number' 0 
RevIsion Date: October 2009 

Sampling SO 
Reference2 

GH-l.5. SA- l .3. 
SA-2 .5. TT 001 

CTa 418 



Project-Specific Sampling and Analysis Plan 
Site Name: Site16, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Sampling Location 110 Number Matrix Depth' 
Field Screening Fixed-Base Sampling 

Analytical Number of Analytical Number of 
Group samples Group samples 

PROBLEM NO. 8 - Re-DevelopmentlRe-Sampling of Select Upgradient Monitoring Wells - Groundwater 

MW16-101 
MW16-13R 
MW16-551 
MW16-55D 
MW16-73D 
MW16-74D4 

MW16-75D 
MW16-82D4 Groundwater 
MW16-82R4 

MW16-83D 
MW16-83R 
MW16-84D4 

MW16-84R4 

MW16-86D4 
MW16-86R4 

Abbreviations: 

Ft - Feet 
SOP - Standard Operating Procedure 
PID - Photoionization detector 
FPXRF - Field Portable X-ray Fluorescence 
PAH - Polyaromatic Hydrocarbons 
TPH - Total Petroleum Hydrocarbons (C9-C36) 

Various (see 
well 

construction Color-TeC® 
logs for 
details) 

Ex TPH - Mitkem's extractable TPH method used for PAH screening 
VOCs - Chlorinated volatile organic compounds (targeted) 

Notes: 
1 - Depths are measured from ground surface for soil samples. 
2 - Refer to Worksheet 21 for complete reference. SOPs are Included In Appendix A. 
3 - Total number of samples dependent upon presence of debris. 

15 VOCs 15 

Title Sampling and AnalysIs Plan 
Document No. 

RevISion Number: 0 
RevISion Date October 2009 

Sampling SOP 
Reference' 

GH-l.2, SA-1 1. 
TT 001 GW 000 1 

4 - Designated as Priorily 1 well by United States Environmental Protection Agency In correspondence dated February 6. 2009. Dunng UFP-SAP DOO 
meeting held on June 9, 2009, Navy agreed to further evaluate all Priority 1 wells. Remaining wells will be addressed as appropnate by the Navy. 
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Project-Specific Sampling and Analysis Plan 
Site Name: Site16, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

SAP Worksheet #19c - Analytical SOP Requirements Table - Katahdin 

(UFP-QAPP Manual Section 3.1.1) 

Analytical Analytical and Preparation 
Containers 

Matrix Group Method I SOP Reference' (number, size, and 
type) 

VOCs SW-8465030/8260B/CA-202 3-40 ml VOC viaJs 

TPH C9-C36 
SW-846 8015C, 3510C, 3520C 2-1 L amber glass 

/ CA-315 CA-520 bottle 

Metals SW-846 3010A, 6010e. 500 mL 
CA-604, CA-608 polyethylene 

Anions (Nitrate 
Nitrite. Sulfate, SW-846 9056. CA-742 111250 mlli"t!: 

& Chlondel! 

Dissolved Iron 
SW-846 30 1 OA. 601 DC. CA- 500 mL 

Groundwater and 
Manganese' 604, CA-608 Qol!(elh!(IE'ne 

I 500 mlil , ·ter 
SUlfide SM 4500 S F CA-722 Plahl!c 

Dissolved gases 
(Methane 

RSK-175 CA-336 
(2) 40 m 11,lt. r VOA 

Ethane. Val 
Eth _ne)' 

Alkalinity SM 2320B CA-739 
(1)100 mlill ters 

Plasllc 

100902/P r,:NS #19c) Page 138 of 203 

Sample 
volume' 

(units) 

40 mL 

1000 mL 

100 mL 

50 mL 

Title Sampling and AnalysIs Pllln 
Document No 

Revision Number l, 
RevIsion Date. October 200ll 

Preservation Requirements Maximum Holdin9 
(chemical, temperature, light Time3 

protected) (preparation I analysIs) 

HydrochloriC acid to pH < 2, cool 
14 days to analysis 

to 4°C + 2°C 
5 mL of 1 '1 HydrochlOriC acid, 14 days to extraction 

cool to 4° C 40 days to analvsls 

Nitric acid to pH < 2, 180 days to analysis 
cool to 4°C + 2°C (ICP metals) 

, r 
, 

111 , ''I' 
I 

J -' 
, 

Cool to 4 C + 2°C QH >9 With 
Sod um H!(drox de & Z nc -

Acetate 
COOl to 4°C ... 2 C C 

c:r 

CIO II I! 
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Project-Specific Sampling and Analysis Plan 
Site Name: Sitel6, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Analytical Analytical and Preparation Matrix 
Group Method I SOP Reference 1 

VOCs 5035/8260B/CA-202, CA-214 

TPH C9-C36 8015C, 3540C. 3550C. 3545A1 
SOil CA-315, CA-527, CA-535 

Metals 3050B, 6010B, CA-605 
CA-608 

TOC ' Llo~d Kahn CA-741 

1 - Refer to the Analy1lcal SOP References table ( sheet 1123) 
2 - Minimum sample volume or mass requirement. 

Containers 

(number, Size, and 
type) 

3- Encore samplers 
or terracores 

4 oz Wide mouth lar 

4 oz wide mouth Jar 

(1)2oz So liar 

Sample 
volume' 

(units) 

5g 

30 g 

2g 

.J Jli!! 

Title Sampling and AnalysIs Plan 
Document No. 

Preservation Requirements 

(chemical , temperature. light 
protected) 

Sodium bisulfate or water and 
freeze to -10 0 C 

Cool to 4"C ± 2°C 

Cool to 4°C 1: 2°C 

( 001 • ) 4 ( +;> v 

Revision Number 0 
RevIsion Date October 2009 

Maximum Holding 
Time3 

(preparation / analysIs) 

48 hours from 
sampling to 

preparation, 14 days 
to analysIs 

14 days to extraction; 

40 days to analysIs 

180 days to analysIs 
(ICP metals) . 

28 days to analysis 
(mercury) 

3 - Maximum holding time is calculated from the time the sample is collected to the time the sample IS prepared/extracted 
4 These monitored natural al tenuatlon car meter' pr' l . .' E _~ _, 

NOTE: Additionally, it is anticipated that some forensic PAH analyses may be required. thiS matter has not been worked out contractually. worksheets from thiS addlllOnal 
laboratory will be provided upon their completion. 
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Project·Specific Sampling and Analysis Plan 
Site Name: Site16, NCBC Davisville 
Project Name: Feasibility Study Support Investlgat'on 
Site Location: North Kingstown, Rhode Island 

SAP Worksheet #20 - Field auality Control Sample Summary Table 

(UFP·QAPP Manual Section 3.1.1) 

Analytical 
No. of 

No. of Field No. of No. of Field 
Matrix 

Group 
Sampling 

Duplicates MS/MSDs' Blanks 
Locations2 

Problem No.1 
VOCs ~110 12 6 0 

Arsenic 
~.llQ 12 6 0 

Soil and Lead 
PAHs ~110 12 6 0 

TPH C9·C36 +2.()110 12 6 0 
Problem No. 2 
Soil VOCs 4 1 1 0 
Groundwater VOCs 2 1 1 0 
Problem No.3 
Sediment VOCs 6 1 1 0 
Deep 
Surface VOCs 6 1 1 0 
Water 
Groundwater VOCs 6 1 1 0 
Preblem Ne. 4 
&911 lJ.GG6 4 I 1- I 1- G 
Groundwatef \,loes 2 I 1- I 1- I G 
Problem No. 54 
Soil VOCs 20 2 1 0 
Groundwater VOCs 10 1 1 0 
Soil Gas VOCs 15 2 1 l ' 
Problem No. 45 
SOil VOCs 4 1 1 0 
Groundwater VOCs 2 I 1 I 1 0 
Problem No.6 
Soil PAHs 20 2 1 I 0 
Problem No.7 

t 00902IP (WS #20) Page 140 of 203 

No. of No. of 
Equip. VOA Trip 
Blanks Blanks 

1 20 

1 
0 

1 0 
1 0 

1 1 
1 0 

1 1 
0 

1 

1 0 

1- 1-

I 1- I G 

1 1 
1 0 

NA 1 

1 1 
1 0 

1 I 0 I 

Title: Sampling and AnalysIs Plan 
Document No.: 

Revision Number' 0 
Revision Date: October 2009 

No. of PT 
Total No. of 

Samples3 Samples to 
Lab 

0 +69149 

0 l-39129 

0 +39129 
0 l-39129 

0 I 8 
0 5 

0 10 

0 9 

0 9 

G 8 
G I a 

0 25 
0 13 
0 19 

0 8 
0 5 

0 24 

eTQ 418 
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Project-Specific Sampling and Analysis Plan 
Site Name: Site16, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Analytical 
No, of 

Matrix 
Group 

Sampling 
Locations2 

Soil VOCs 14 
Problem No.8 
Groundwater VOCs 15 

No. of Field No. of 
Duplicates MS/MSDs t 

2 1 

2 1 

No. of Field 
No. of No. of 

Blanks 
Equip. VOA Trip 
Blanks Blanks 

0 1 0 

0 1 0 

Title Sampling and AnalysIs Plan 
Document No. 

RevIsion Number 0 
Revision Date October 2009 

No. of PT 
Total No. of 

Samples3 Samples to 
Lab 

0 18 

0 19 

Although the MS/MSD is not typically considered a field QC it is included here because location determination is often established in the fteld. 

2 If samples will be collected at different depths at the same location. count each discrete sampling depth as a separate sampling location or station. 

3 The number of Batch or Project-specific proficiency testing (PT) samples are optional but highly recommended. 

4 Ambient condition blank. 

Additionally, it is anticipated some forensic PAH analyses may be requtred. this matter has not been worked out contractually, worksheets from this additi onal 
laboratory will be provided upon their completion. 

Monllonny natural allenuation parameters may also be added to the sam! Itng [ rorlram If re lUired by EPA. The a pro rlate QC samples' II be addpd to th,c, 
t ble as necessary once the sampltnq program IS agreed upon 
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Project-Specific Sampling and Analysis Plan 
Site Name: Sitet6, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

SAP Worksheet #23c - Analytical SOP References Table - Katahdin 

(UFP-QAPP Manual Section 3.2.1) 

Lab SOP 
Title, Revision Date, and I or Number 

Definitive or Matrix and Analytical Group 
Number Screening Data 

CA-lOt 'Equipment Mamtenance", 08109, Revision Defilitive Vanous 
8. 

CA-202 "Analysis of VOAs by Purge and Trap Definitive Aqueousf\/OCs 
GC/MS: SW-846 Method 8260", OBl09, 
Revision to. 

CA-214 ' Closed-System Purge-And-Trap And Definitive SoilIVOCs 
Extraction For Volatile Organics In Soil And 
Waste Samples Using SW846 Method 
5035 ' , 09/08, Revi sion 5. 

CA-315 Determination of Extractable Petroleum Definitive Soil! TPH C9-C36 

Hydrocarbons or Diesel Range Orgal'llcs 
(ORO) by Modihed Method 8015 and 8100. 
08109, Revision 9. 

CA-520 "Preparation Of Aqueous Samples For Definitive AqueousfTPH C9-C36 
Analysis of Extractable Petroleum 
Hydrocarbons Or Diesel Range Organics 

I tDRO)" 11108, Revision 5. 
CA-527 "Preparation Of Sediment/Soil Samples By Definifive AQueousfTPH C9-C36 

Soxhlet Extraction USing Method 3540 For 
Subsequent Extractable Total Petroleum 
Hydrocarbon (TPH) Or Diesel Range 
Organic (ORO) AnalYSIS', 08/09, Revision 
5. 

CA-535 "Preparation of Sediment/Soil Samples By Definitive AQueous/TPH C9-C36 
Sonication Using Method 3550 Fo' 
Subsequent Diesel Range Organics (ORO) 
or Total Petroleum Hydrocarbons (TPH) 
AnalYSiS", OBl09, Revision 5. 

CII-604 "Acid Digestion of Aqueous Samples by Defll'lltive Aqueousllnouctlvely CoupleO Plasma 
USEPA Method3010 for ICP Analysis of (ICP) Metals 
Total or Dissolved Metals" , 05/09, ReviSion 
4 . 

CII-605 • Acid Digestion of Solid Samples by Defin'tive Sod /lCP Metals 
USEPA Method 3050 for Metals by ICP-
AES and GFAA", 08/09, Revision 4. 
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Instrument 

Vanous 

GC/MS 

GC/MS 

GCIFID 

Separatory Funnel 

Soxhlet ~xtractions 

Ultrasonic E xt'actlons 

ACid OIgesllon Apparatus 

ACid Digestion Apparatus 

Title: Sampling and AnalysIs Plan 
Document No. 

RevIsion Number' 0 
RevISion Date October 2009 

Modified for 
Organization Prolect Work? 

Performing Analysis 
(YIN) 

Katahdin Analytical N 
Services 

Katahdin Analytical N 
Services 

Katahdin Analytical N 
Services 

Katahdin Analytical N 
Services 

Katahdin Analytical N 
Services 

Katahdin Analytical N 
Services 

Katahdin Analytlcdl N 
Services 

Katahdin Analyt'cal N 
Services 

Katahdin Analytical N 
Services 
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Project-Specific Sampling and Analysis Plan 
Site Name: Site16, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Lab SOP Title, Revision Date, and / or Number Number 

CA-60S "Trace Metals Analysis By ICP-AES Using 
USEPA Method 6010", OS/09, Revision 9. 

SD-902 "Sample Receipt and Internal Control". 
OS/09, Revision S. 

SD-903 'Sample Disposal", 05/09, Revision 4. 

l.A 122, T,trlmelnc Delermm"llon 01 Sl llilde U~lng 
EPA M!;11hod 376.1 SM4;iQO-S2- F SW646 
!t034 and SW846 7.3 4 08/09 reVISion 3 

CA-739 Tllnmetnc Deterrmn!.lJ,on of T ot,~ Alkallnll , 
b~ EPA Method 310 1 ang SM 2320 B 
USI"'] the Mettler DI25 "'utalltr~tor and 
Calculallon althe Comp",. 'nt Forms of 
Alkallnlt~ b~ SM 4500-C02 D 08/09, 
reVISion 7. 

CA-742 Anions b~ Ion Chromatoqra[2h~ (ICI 
Method 300.0, OS/09, reVISion 7. 

CA·741 Determination 01 r Q.\&Qm.;!~!lli' 
SQlld~ usiDg th~ EPA fi!lOjlon II Llo, d K ' hn 
Method. 08109, reVISion 3 

CA-336, Dissolved Gas Andl~sls In Water S lml'les 
USing GC Headsllace Eguilibratlon 
Technique EPA SOP RSK 17S 06109, 
reVISion 3 

Definitive or Matrix and Analytical Group Instrument 
Screening Data 

Definitive Aqueous and Soil/Metals Iductlvely Coupled Plama 
(ICP) 

Definitive Various NA 

Definitive Various NA 

Definitive AqueouS/Sull ~'. Buret 

Definitive Agueous Alk nlty Au\otltral " 

Det nilive Aqueous. Ion Chrom:.t1ograQ! y 

An r. 

Q&- .ruhve SoilfTOC T Ot.ll OrganiC Carbon 
TeC, An" ,zer 

Dehnll1ve Agueo IS GC FID 

Mel""ne. Eft. ne Ethene 

Tl1ese monitored natural attenuation parameters are provldeCi as It IS ant lcl! ,( _d that the USEPA R r! on 1 wire }'-' re the 
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Project-Specific Sampling and Analysis Plan 
Site Name: Site16, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

SAP Worksheet #24c - Analytical Instrument Calibration Table - Katahdin 

(UFP-QAPP Manual Section 3 .22) 

Instrument Calibration Procedure Frequency of Calibration Acceptance Criteria 

GC/MS - VOCs Initial Calibration - Six- Instrument receipt, instrument System Performance Check 
point initial calibration for change (new column, source Compound (SPCCs) average 
all analytes. cleaning, etc.), when CCV is Response Factors (RFs ) ;'0.30. 

out of criteria. except chloromethane. 1,1-
Dichloroethane and bromoform 
20.10. 

Percent Relative Standard 
Deviati on (%RSD) for RFs ~ 30% 
for Calibration Check Compound 
(CCCs) and 
RSD < 15% for all compounds If 
not met. 
Option 1) Linear least squares 
regression: r 20.995 
Option 2) Non-linear regression 
coefficient of detemnlnatlon (COD) 
,> " ° 99 (6 pOints for second 
order) 

ICV After each Initial calibration Recovery within 80- 120%. 

CCV At the beginning of each 12 CCCs S 20%0 (0 = Difference or 
hour shift immediately after Drift): 
BFB tune. SPCCs RF 20 10 & 0.30 

RRF >0.01. 
BFB Tune Every 12 hours Critena hsted In section 7. 3 curren! 

revISi on of SOP CA-202 
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Corrective Action (CA) 

Repeat calibration if critenon is not met. 

Correct problem and venty second source 
standard . Reanalyze Initial calibration. 
Repeat initial calibration and reanalyze all 
samples analyzed since the last 
successful calibration venficallon 

Retune andlor clean source 

Title: Sampling and AnalysIs Plan 
Document No 

RevISion Number: 0 
ReviSion Date' October 2009 

Person Responsibte SOP 
forCA Reference 

Analyst, Supervisor CA-202 

Analyst. Supervisor 

Analyst. Supervisor 

Analyst, Supervisor 
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Project-Specific Sampling and Analysis Plan 
Site Name: Site16, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Instrument Calibration Procedure Frequency of Calibration 

ICP Initial Calibration At the beginning of each day 
or if OC is out of critena. 

ICV Before beginning a sample 
run. 

Calibration Blank Before beginning a sample 
sequence. 

Continuing Calibration At the beginning and end of 
Verification each run sequence and every 

10 samples. 
Low-level Calibration At beginning and end 01 run. 
Check Standard (if using 
one-point initial 
calibration) 

GC/FID - TPH(C9- Initial calibration - Five Initial calibration prior to 
C36) pOint calibralion. sample analysis. 

ICV Immediately following 
calibration 

CCV At the beginning of each 12-
hour work shift or every 10 
samples whichever comes 
first if an Initial calibration was 
previously analyzed. 

CCV If initial calibration analyzed, 
then daity and after 20 
samples, and at end of 
sequence. 

GC FlO Dissolved Initial cahbr;.)tlon . 6 pOint Instrument recel(2t. malor 
Gases.' calibration Instrument chrtnge when 

I (;CV dOF not I1)pet cnlpr 1 

100902/P (WS #24c) 

Acceptance Criteria 

One pOint calibration per 
manufacturer's gUidelines. 

Recovery within ± 10% of true 
value 

No analytes detected> OL. 

90-110% of true value 

BO%·120% of true value. 

The correlation coeffiCient (r) must 
be greater than or equal to 0.99 or 
the coeffiCient of determination (r") 
must be qreater or equal to 0.990. 
% D within 20 % 

% D withIn 20%
• 

%D for all analytes within 30% 

I'werage o"R~ '1 30 
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Corrective Action (CA) 

Reca!ibrate and/or perform necessary 
eqUipment maintenance Check 
calibration standards. 
Do not use results for failing elements 
unless the ICV > 110% and the sample < 
the OL. 
Investigate and correct problem 
Correct the problem, then re-prepare and 
reanalyze. 
Check problem, recalibrate and reanalyze 
any samples not bracketed by passing 
CCVs. 
Do not use results for failing elements. 
unless OL recovery> upper limit and 
sample result < OUreportlng limit. 

(1) Perform Instrument maintenance as 
needed. 

(2) Reanalyze and or re-prepare 
calibration standards. 

(1) Reanalyze standard 
(2) Re-prepare standard 

111 Evaluate the samples If the %D IS 
greater than + 20% and sample 
results are less than the QL then 
narrate If ~oD greater -t 20% and IS 
likely a result of matnx Interference. 
then narrate All samples must be 
reanalyzed that fall within the 
standard that exceeded cnte"a And 
the last standard that was 

1(2) 
acceptable. 
Repeat Initial calibration 

Fvaluate the samples If the o~RPD >30% 
and sample results are < QL. then 
narrate It %RPD >30% and IS likely a 
reSull of matnx Interference. than narrate 
OtherWise reanalyze all samples after 
last acceptable CCV 

" 
~I-

,,,,,,Ie ~l'; .,1Yd: i ".J 

Title' Sampling and AnalYSIS Plan 
Document No 

RevIsion Number: 0 
RevIsion Date: October 2009 

Person Responsible SOP 
forCA Reference 

Analyst, Supervisor CA-60B 

Analyst/Supervisor 

Analyst/Supervisor 

Analyst, Supervisor 

Analyst/Supervisor 

Analyst Supervisor r.A-3 5 

Analyst. Supervisor 

Analyst Supervisor 

Analyst Supervisor 

, ~ -1" 
I 

'i-, 
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Project-Specific Sampling and Analysis Plan 
Site Name: Slte16, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Instrument Calibration Procedure Frequency of Calibration 

ICV Attel each Initial calibratIon 
and before sarnule analvsls. 

CCV If Inilial calibration an ,Iyzed, 
tI1en dally .1nd atter 20 
saml2les. and al end of 
sequence. 

ton Inillal calibratIon - 5 InItIally when the daily CV 
CI1rOn1dlQ!,l r i b!hy b!OlnIS I2lus a blank does not l2 ..J s ~ 1 If there IS 

Anions SIgnIficant chaQge m the 
configuration or hardw~re of 
the Ion Chromatograrh 
Includmg columns. but no 
10Mer than one vear 

ICV Laborator, ContrOl After each tllillai calibratIOn 
::'J)lk'l.I.LCS.I an,t before samDle analvsls 
CCV Eve~ 10 saml2les and at thp 

end 01 the run 

W''LClx'nllstw Starldardlzahon Q.:u!.:Lj!~ or 10 s~mQI 'illaIYSiS. 

SulfirJe 

ICV LCS Aft , each Inlloa cal,braloon 
and before amDle analvsls 

CCV At beYlnllmo and end of each 
r_L1n seguence and lve~ 10 
sam1~es. 

Wet Cl1enllst!:t lru\liil Cahbrdtlo at pH 4 Ont:f> per d~ '.L 
AlkalinIty l <ind 7 

ICV LCS After e ch mlh II calot)fatlon 
<lrtd oaflil e s"",ole analvsls. 

1 00902/P (WS #24c) 

Acceptance Criteria 

Recove~ withIn 75·125 

[) for all 8MI, t@s wi th,n 30 

orr, ,",, fl I t: 11 

Recove!y WI,i 

+ 10 0 of True V lue 

S"ndwJ led u< 9 0 2~ N Sodium 
thloslt!!!)e 

Re ovew "., thu "l.\~ J 

wll 

For a sam(1ie w lh < 500 >1,g L 
~alclum £.t~'1;lt~ O.02N 101rant IS 
used If sarn(1ie con'alns > 500 
rnl.l.l...c~cl Itn C l fQQnate 0.1 t 

an' IS used Bot"- t.!'-l.Q'§.. He 
~!anda r :l\zed With s.";dlum 
bicarbonate and ex J..CI norrr I 
are u: ed for calcul;tt.on) 

Recove~ Wllhln 80·120 
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Corrective Action (CA) 

~.orr ct I rQblem and veri!!': second SOl!!CJ~ 
stilndard Hean"','ze mlloal callbrat·on 
~v l'lJate the saml't"s If the °oRPD >30°0 
and sam~le results are < OL thEn 
narrf\le If °oHPD >30°0 and IS IIkl,l~ a 
If'j;ub of mall x 111terlerence then ~a!ill~. 
Olnerw.se reOlnal:r:7P til samQles aft,pr 
tast acce 'table CCV 
R alibrMe anllor \ '''rform neceSsil':': 
gu Qment m :iHlh nance. Check 

(1'. bll.llon standards. 

QQ!:r f!. roblem and vO<lly second source 
standard Rp'lni\!.~ ze mlll" 1 ca' bra',on 
If the CCV f~ll~ hI h then " 'Q!::rt saml' 
th. I re <OL Recal brate andlof 
r' ,analyze sam(1i,·s back to I.,st 
accegtoble cont nUlng c '"br ton 
ver.llcab0n fecov~ 

An ce(.t. Die t II I t IS compared a '~l 
an mue.."!ndent source Id~ n· f t.:d as n 
In,, '. t C lllbraloon W' "f, c ",on Labor t 
Control Spoke s,e next lone 
Correct I roblem and ven ~ second source 
stanclard Reanalvze In tlal cal brat Ion 
f the CCV his hl!;!h then_r rt amr S 

lb.'.! are ~tt.' Reca ,brate and r 
r"analyze s ,:ngles b 'ck to I ,~ t 

a c table CCV rpcove.'" 

An acceJltablr tl' ant 1$ t:ornl :dred a J 
an 1nc1!'.l!§...~ent sourcp ;81 tlil£' ~ n 
r V LCS (.ee ne" Ir I 

'v . j 

"'I .. <." 

Title: SamplIng and AnalysIs Plan 
Document No. 

Revision Number 0 
RevIsIon Date' October 2009 

Person Responsible SOP 
forCA Reference 

A""I ~st, Su~ervi~.or 

.Iyst, S,,~ervlsor 

An\! 5< ~ 

a 1 
<, 

Analy~t, S 'l2erv,,,or 

Anal st :-, t ~' 

'i,t. Su~ervl~' 1C 

An I~st, SU~"rvl or 

Anal~ I ~ gervtS 1 

" I 

1 ... " 
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Project-Specific Sampling and Analysis Plan 
Site Name: Site16, NCSC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Instrument Calibration Procedure Frequency of Calibration 

CCV At be9lnmnq and end of each 
run segue nee and eVA!y 10 
sampl es 

T ot,,1 Orgamc Initial callbratlun - Five Iml' a1I~ when lhe d;:lIl~ CCV 
Carbon I TOC) ROlllts Rlus the blank does nOI !lass but, no longer 
andlyzer than e ery 3 months 

ICS/LCS .!lliQLll-aCh Ini;lal c"I~<iliQQ 
and before amole tnalvsls 

CCV Even! 10 samQles nd allh 
end 01 the run. 

Callbrallon Che .k BI .. nk 
~ 

nd 
rccs, t; 

1 These monltorel . ..r:!?lulal atte nua tron o;· r rE te ~ 

100902/P (WS #24C) 

Acceptance Criteria 

'1 1 wlthl :£11< ~ 

Correl thon coefficient Ir) greater 
Ihan or 29uallo 0.995. 

~ '.Ithm ilQ·120oo. 

Jven! " ,Ihm 80.120° 

-" Ih nip )L 

• rrr,,,,d,,,.c- III 1'": ur. • 
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Corrective Action (CA) 

If Ihe CCV f311s hi 111 then rel1,rt sam~, les 

th 11 are « .""'0 Recallbrate and/or 
,e ,n I,ze samQle~ back 101a ·1 
acc'ill!able CCV recoveC£. 

R,,,, ,Iibr Ite and. or,.kerform n· essa ~ 

eguigment maintenance. Check 
cahbrall()n slf'lndards 

Correci l roblem md ven l eeon j source 
s~andard. Reanalvze Initial allbratlon. 

If Ihe CCV fadE hi i i' lhen rel!<Jrt sam~ les 
I , at are < ~ L. Recalrbnle andlor 
reanal~ze samgles b lek to last 
a c~lable :nllnuHJ.1..G.a braf:on 
~~nf'cation ~.e\~vp.rv 
I I ~ orre'1. flblem 

Title. Sampling and AnalysIs Plan 
Document No 

RevISion Number: 0 
RevIsion Date October 2009 

Person Responsible SOP 
forCA Reference 

',' 

'1 .. 11'1. I~ S~kP Vl C rrlll' 
l1!Lal 

I" Ie pc:: c:" 'F 

l't~ SUI ,,, '1 ( 
, 

-

lJ...S"Iervl ( 

l'l~ S le',~ 
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Project-Specific Sampling and Analysis Plan 
Site Name: Site16, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site l ocation: North Kingstown. Rhode Island 

Title: Sampling and AnalysIs Plan 
Document No.' 

Revision Number 0 
RevISion Date. October 2009 

SAP Worksheet #25c - Analytical Instrument and Equipment Maintenance, Testing , and Inspection Tpble - Katahdin 

(UFP-QAPP Manual Section 3.2.3) 

Instrument I Maintenance Activity Testing Activity Inspection Activity Frequency Acceptance Corrective Action 
Responsible SOP 

Equipment Criteria Person Reference 

GCMS-VOC Check pressure and gas supply daily. QC standards Ion source. Injector Prior to initial Acceptable Correc1 the Analyst, CA-202 
Bake out trap and column, manual tune if hner. column. column calibration andIor as Tune problem and Department 
BFB not in critena, change septa as flow. purge lines. necessary. repeat tune cheCK Manager 
needed. cut column as needed. change purge flow. trap. 
trap as needed Other maintenance 
specified In lab Equipment Maintenance 
SOP. 

ICP Clean torch assembly and spray chamber QC standards Torch. nebulizer Pnor to initial Acceptable Correct the Analyst, CA-608 
when discolored or when degradation m chamber . pump calibration and as Calibration or problem and Department 
data quahty is observed. Clean nebulizer, pump tubing. necessary Calibration repeat Calibration Manager 
check argon, replace penstaltic pump Verification. or Calibration 
tubing as needed. Other maintenance Verificalion 
specified m lab EqUipment Maintenance 
SOP. 

GC-FID-TPH (C9- Check pressure and gas supply daily. QC standards Injector linel. septa, Prior to mitlal Acceptable Correct the Analyst CA-315 
C36) Change septa and/or GC injector glass column. column flow. calibration andlor as Calibration or problem and Department 

hner as needed. Replace or cut GC necessary Calibration repeat Cal,bralion Manager 
column as needed_ Other maintenance Verification or Calibralion 
specified in lab Equipment Maintenance Verilication 
SOP_ 

GC FID ~heck I2ressure and gas SlIpQI): dall y:- ,JC stan111ds Inleclor I l..O.I. ,mn rt c u : (' tr 
.. -

O,ssoll'('(1 Gases ChaQge se>1ta and/or IInm ,,?~.Q~.>L oll'nn I v. d :!"Cto. ,lib I, ~ I,b ( I 
fSQlaG8 or cut cQlumn d~ [leAdpci Other ~ Ii'l " '" matntenance seecified In lab ~!Ju!prnpflt I. . 
Maintenance SOP. t1 

I, 

,on Check regener9!e (!uml ' tubl[!!J and QC 5t J11Clards nn w, .l!!" ilf,1 t Analyst, 
Ctlfomatogr dllh .u~1l!iM<.~ a§..n~~!L<LQitan Qr reqenerate ~ II II Superv, r 
AnIons column as needed. Rel2lace aflal~IiC~1 I ' I '~ ' d r 

column or gUdrd column as needed I f , 
ChaQge SUQJressor AS neede<1 , 

I 

Buret 5ulfldf> N A QC standarrjs V SUdl IOSQectlOn tor Each us I, m An Iysl 
'racks 0' C liS SUI ervl';Of 

Aulolltr,lto{ Et!U!.rl elect[(.)c1~ ~s '"'. t· cl~~ :)C standarcls QH [t('orocle S rnng k ec~" ir , I ' f>" Analyst J 

Alk. ,"n,ly' ~ddle weekl~ fill rim e itS 1)t~deJt pit j 1le .. · .. "g('nt S, .. 
bo,lles I , , 

I 

- -
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Project-Specific Sampling and Analysis Plan 
Site Name: Sitel6, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

I nstrument I Maintenance Activity 
Equipment 

Total Organic ChllCk lev!:1 of dilution water drain vessel 
Carbon ITOCt water humidifier water autosamlller "nse 
Analyzer .- Willer ilng QhQsl'hQn~ gCi>! ves~el anIJ f' ll 

as needed Re(1lace o&,!gen cylinder 

Testing Activity Inspection Activity Frequency 

ac stan<l1rds Tubing, samille boat Pnor to Inl l.al 
sJ::nnge humidlfler l calibration and as 
"nse Electrode nee· sary 
Ilbosllhonc aCid 
vessel o~gen 

I u"essure 

1 The§e monitored natural al1eouatlon Iliilrameters are Il [ovld§l~ as It IS a ntic ipated thai the USEPA R 'lion 1 
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Title: Sampling and AnalysIs Plan 
Document No .. 

RevIsion Number: 0 
Revision Date· October 2009 

Acceptance Corrective Action Responsible SOP 
Criteria Person Reference 

Acceillable Correct the 
c.~ ll bral l on or Ilroblemand 
contmulng rell"at ca. brahon 
calibration or contmUlQg 
veriflcallon ca lbrallon 

venhcahor]. 

Wil l regu tre these ana' iSi S 
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Project-Specific Sampling and Analysis Plan 
Site Name: Sitel6, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

SAP Worksheet #28c - Laboratory ac Sampl.es Table - Katahdin 

(UFP-QAPP Manual Sect ion 3.4) 

Matrix Water/Soil 

Analytical Group Volatiles 

Analytical SW-B46 
Method! B260B/Katahdin SOP 

SOP Reference CA-202 

Method/SOP QC 
QCSample Frequency/ Number Corrective Action 

Acceptance Limits 

Method Blank One per batch of 20 No target compounds Investigate source of 
or less. should be greater than V, contamination 

the QL except common lab Rerun method blank prior to 
contaminants. which should analYSIS of samples if possible 

be < the QL. Evaluate the samples and 
associated QC' if blank results are 
above QL, report sample results 

which are < QL or > lOX the blank 
concentration. 

IReanalyze blank and samples >QL 
and < lOX the blank. 

Surrogate Four per sample Percent recoveries: If sample volume available and 
Water: within hold time. reanalyze 

Dibromofluoromethane 7B-
116% 

1.2-dichloroethane-d4 70-
124% 

Toluene-dB 70-123% 
Bromofluorobenzene 69-

119% 
Soil : 

Dibromofluoromethane 67-
118% 

1.2-dichloroethane-d4 55-
148% 

Toluene-dB 71-1 02% 
Bromofluorobenzene 53-

122% 

IOO902lP ryvS #28c) Page 175 of 203 

Person(s) 
Responsible for 

Corrective Action 
Analyst, Laboratory 

Supervisor. and Data 
Validator 

Analyst . Laboratory 
Supervisor and Data 

Validator 

Title. Samphng and AnalYSIS Plan 
Document No 

ReviSion Number: 0 
ReVISion Date: October 2009 

Data Quality Measurement 
Indicator (OQI) Performance Criteria 

Bias/Contaminatiofl No target compounds 
should be greater than V, 

the QL except common lab 
contaminants , which should 

be < the QL 

Accuracy/Bias Percent recovenes 
Water 

Dlbromofluoromethane 7B-
116% 

1 2-dlchloroethane-d4 70-
124% 

Toluene-d8 70·123% 
BromofluorObenzene 69· 

119% 
Sool 

Dibromofluoromethane 67· 
I 118% 
I 1,2-dlchloroethane-d4 55-

I 148% 
T oluene·d8 71·102% 

Bromofluorobenzene 53-

I 122% 

CTO 418 



ProJect-Specific Sampling and Analysis Plan 
Site Name. Sitel6, NCBC Davisville 
Prolect Name: FeaSibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Matrix Water/Soil 

Analytical Group Volatiles 

Analytical SW-846 
Method! 8260B/Katahdin SOP 

SOP Reference CA-202 

Method/SOP OC QC Sample Frequencyl Number Acceptance Limits 

CS One per batch of 20 Recovery must be within 
or less. Katahdin Analytical 

Services statistically 
derived limits which are 
provided In Appendix C. 

IS Four per sample- Retention times for internal 
Pentafluorobenzene, standards must be ± 30 
Chlorobenzene-d5. seconds and the responses 
1.4-dichlorobezene- within -50% to + 1 00% of 
d4, and last calibration verification 
1,4-Difluorobenzene (12 hours) for each internal 

standard. 
MS/MSD One per sample Recovery should be within 

delivery group (SDG) Katahdin Analytical 
or every 20 samples. Services statistically 

derived limits which are 
provided in Appendix C 

Water Precision RPD ::: 
20% 
Soil Precision RPD < 30% 

l00902/P (WS #28c) 

Person(s) 
Corrective Action Responsible for 

Corrective Action 
Evaluate and reanalyze if possible. Analyst. Laboratory 
If an MS/MSD was performed in Supervisor. and Data 
the same 12 hour clock and Valldator 
acceptable. narrate 
If the LCS recoveries are high but 
the sample results are <QL then 
narrate; otherwise re-prepare and 
reanalyze. 
Inspect mass spectrometer or gas Analyst, Laboratory 
chromatograph for malfunctions; Supervisor. and Data 
mandatory reanalysis of samples Validator 
analyzed while system was 
malfunctioning 

Corrective actions will not be taken Analyst, Laboratory 
for samples when recoveries are Supervisor, and Data 
outside limits and surrogate and Validator 
LCS criteria are met If both the 
LCS and MS/MSD are 
unacceptable , re-prepare the 
samples and QC 
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Title' Sampling and AnalysIs Plan 
Document No .. 

Revision Number: 0 
Revision Date: October 2009 

Data Quality Measurement 
Indicator (001) Performance Criteria 

Precislon/Accuracy/ Recovery must be withl!,) 
Bias Katahdin Analytical 

Services statistically 
derived limits 

Precision/Accuracy! Retention times for Internal 
Bias standards must be z 30 

seconds and the responses 
within -50% to <- 1 00% of 
last calibration verificatIOn 
(12 hours) for each Internal 
standard 

Precision/Accuracyf Recovery should be within 
Bias Katahdin Analytical 

Services statistically 
derived IImlls 

Water PreCISion RPD ::: 
20% 
SOil PreCISion APD ::: 30% 

-

CT0418 



Project-Specific Sampling and Analysis Plan 
Site Name, Site16, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Matrix Water/Soil 

Analytical Group Metals (lCP) 

Analytical SW-846 
Method / 6010C/Katahdin 
SOP Reference SOPCA-608 

~C Sample 
Frequencyl Method/SOP QC 

Number Acceptance Limits 

Method Blank One per digestion Contaminants in the method 
batch of 20 or fewer blank must be less than If" 
samples. the QL. 

LCS One per digestion Water· 
batch of 20 or fewer Recovery must be within ± 
samples. 20% of the true value 

Soil · 
Recovery must be within 
vendor sU D~lied limits. 

Duplicate One per preparation The relative percent 
Sample batch of twenty or difference should be within 

fewer samples of ~20% for duplicate samples. 
similar matrix. 

MS One per digestion Recovery should be :! 25% 
batch of 20 or fewer of the true value if sample < 
samjiles. 4x spike added 
One per preparation If original sample result is at 

ICP Serial batch of twenty or least 50x the instrument 
Dilution fewer samples of detection limit, 5-fold 

similar matrix. dilution must agree within ± 
1 0% of the original result. 

IOO902/P (WS #26c) 

Corrective Action 
Person(s) Responsible 
for Corrective Action 

If blank value > QL, report sample Analyst . Laboratory 
results if < QL or > 10 x the blank Supervisor, and Data 
value; otherwise, redigest Val,dator 
If blank value IS less than negative 
QL, report sample results if > 10x 
the absolute value of the blank 
result ; otherwise, redigest. 
Redigest and reanalyze all Analyst. Laboratory 
associated samples for affected Supervisor and Data 
analyte Validator 

Narrate any results that are outside Analyst. Laboratory 
control limits Supervisor and Data 

Validator 

Flag results for affected analytes Analyst, Laboratory 
for ali associated samples with 'N" Supervisor. and Data 

Validator 
Flag results for affected analytes 
for all assOCiated samples with "E Analyst. Laboratory 

Supervisor and Data 
Val,dator 
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Title. Sampling and AnalysIs Plan 
Document No . 

Revision Number 0 
RevIsion Date October 2009 

Data Quality Measurement 
Indicator (OQI) Performance Criteria 

Bias/Contamination Contaminants in the method 
blank must be less than y, 
the QL 

Accuracy/Bias/ Water 
Contamination Recovery must be within :! 

20% of the true value 
Soil 
Recovery must be wlth,n 
vendor supplied limits. 

Precision The relative percent 
difference should be Within 
~20% for duplicate samples. 

Accuracy/Bias Recovery should be :c 2500 
of the true value If sample < 
4x spike added 
11 Original sample result IS at 

Accuracy/Bias least 50x the Instrument 
detection limit. 5-fold dllulion 
must agree within", 10°0 of 
the original result 

CTO 4t6 



Project-Specific Sampling and Analysis Plan 
Site Name: Sitet6, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Matrix Water/Soil 

Analytical Group TPH C9-C36 

Analytical SW846 S015M I 
Method / CA-315 
SOP Reference 

pC Sample 
Frequency/ Method/SOP QC Acceptance 

Number Limits 

Method Blank One per No analyte detected> QL. 
preparation batch 
of twenty or fewer 
samples 01 similar 
matrix 

LCS One per Statistically derived limits: 
preparation batch Water. 41-145% 
of twenty or fewer Soil ' 56-124% 
samples of similar 
matrix. 

Matrix Spike One per Statistically derived limits: 
preparation batch Water: 41 -145% 
of twenty or fewer Soil: 56-124% 
samples of similar 
matrix 

100902/P (WS #28c) 

(1) 

(2) 

(3) 

(1) 

(2) 

(3) 

(4) 

(1) 

(2) 

(3) 

Corrective Action 

Investigate source of 
contamination. Rerun method 
blank prior to analysIs of 
samples il pOSSible 
Evaluate the samples and 
associated QC. II blank results 
are above QL, then report 
sample results which are < QL 
or > 1 OX the blank 
concentra1ion 
Otherwise, re-preparallon a 
blank and the remaining 
samples. 
Evaluate and reanalyze il 
possible. 
If an MS/MSD was performed 
in the same ex1raction batch 
and acceptable then narrate 
If the LCS recoveries are high 
but the sample results are 
<QL, then narrate 
Otherwise, re-preparatlon and 
reanalyze. 
Evaluate the samples and 
associated QC 
If the LCS results are 
acceptable. then narrate 
If both the LCS and MS/MSD 
are unacceptable, then re-
prepare the samples and QC 
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Person(s) 
Responsible for 

Corrective Action 
Analyst. Supervisor, 
QA Manager 

Analyst, Supervisor 
QA Manager 

Analyst Supervisor 
QA Manager 

Title: Sampling and AnalysIs Plan 
Document No. 

Revision Number: 0 
RevIsion Date' October 2009 

Data Quality Measurement Performance 
Indicator (OQI) Criteria 

Accuracy/bias- No target > QL 
Contamination 

Accuracy/Bias Statistically derived limits: 
PreciSion Water 41 t45°0 

Soli 56- 12<1°0 

Accuracy/Bias Statistically derived limits. 
Water 41 - 14500 
SOil 56-124 

, 
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Project-Specific Sampling and Analysis Plan 
Sile Name: Sitel6. NCBC Davisville 
Project Name: Feasibil ity Study Support Investigation 
Site Location: North Kingstown. Rhode 1st and 

Matrix Water/Soil 

Analytical Group TPH C9-C36 

Analytical SW846 8015M / 
Method I CA-315 
SOP Reference 

laC Sample 
Frequencyl Method/SOP QC Acceptance 

Number Limits 

Matrix Spike One per Statistically derived limits: 
!Duplicate preparation batch Water: 41-145% 

of twenty or fewer 30% RPD 
samples of similar Soil: 56-124% 
matrix 50% RPD 

lSurrogates One per sample. 0-Terphenyl : 
Water: 52-110% 
Soil: 44-111% 

l00902/P rNS #28c) 

(1) 

(1) 

(2) 

Person(s) 
Corrective Action Responsible for 

Corrective Action 
See above Analyst. Supervisor, 

QA Manager 

If surrogate is outside upper Analyst. Supervisor. 
limit and sample is <QL. then QA Manager 
no corrective action taken 
If surrogate IS outSide lower 
limit , then the affected 
samples are re-extracted and 
reanalyzed. 

Page 179 of 203 

Title Sampling and AnalysIs Plan 
Document No .. 

Revision Number 0 
RevIsion Date October 2009 

Data Quality Measurement Performance 
Indicator (OQI) Criteria 

Accuracy/Bias and Statistically derived limits. 
PreCIsion Water' 41·145% 

30% RPD 
Soli. 56-124% 
50% RPD 

Accuracy/bias o-Terphenyl 
Water 52·110% 
SOil- 44 111 % 

CTO 418 
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Project-Specific Sampling and Analysis Plan 
Site Name: Site16, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Matnx Water 

Ana ll1,cal GroUI2 Dissolved Gases 

AnaMlcal RSK 175 I CA-336 
Method! 

SOP Relerence 

Method/SOP QC QC Sample Fr!!!juenc:i' Number 
Acce~tance Limits 

Method blank 1 l2er batch of 20 No larget coml2ounds 
saml2les or fewer detected above Ihe OL 

LCS One LCS !:ler 20 70-130 recover. 
sam!:lles 

1lli As reguested b~ 70-130 recover:l 
client 

, 00902lP (WS #28c) 

Corrective Action 

Invesl lgate source of 
contamlnal lon. Evaluate the 
sam!:l 'es and the assocmted OC 
i. e If the blank results are above 
the OL. then reQort saml2le re:;ulls 
which are <OL or > lOX the blank 
concentration for that a~'e 

OtherwIse. re- l2 re b!are a b\1 nk and 
the remaln ,'l.Q. sarTlples 
If an MS/MSD was l2erformLu and 
ilccel2table. then narrate If the 
surrogate recoveries In the LCS 
are al, o low but are acCel2tablf 
the blank and saml2les. then 
narrate. II the LCS recove l I IS h 
but the saml2le results are <OL. 
then narrate Otherwise rI_ • re~·.:.re 

the affected samples 
EV '1luate the saml2les and 
assoc ated Oc. Correct ve act on 
WIll not be taken for samQles when 
recoveries are ou's,de I mlts and 
surroq ' te and LCS c"t" rIa are 
mel. If bo' h the LCS and 
MS MSD are un Iccel2table t' n 
re.j,'!","p.are th€l sampes and OC 
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Person!s} 
Res~onsible for 

Corrective Action 

An~ l:lst SUl2ervl or OA 
~ 'I n .ger 

Ana l ~ t SL!:lerv or.OA 
Manag r 

Ana :lSI. SUl2erv ... ;or OA 

~ 

TItle: Samplmg and AnalysIs Plan 
Document No. 

Revision Number: 0 
RevIsion Date: October 2009 

Data Qualit:i Measurement 
Indicator !DOI} Performance Criteria 

Accurac:l/B. s No target coml2ounds 
Contam n ~r on de:ected above the OL 

Accurac:l Bas 70-1300 recovery 

Accurac:l Bas . ~ 

eTO 418 
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Project-Specific Sampling and Analysis Plan 
Site Name: Site16, NCBC Davisville 
PrOlect Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

M~trlx Water 

Anal:,1lcal Groug Dissolved Gases 

Anal:,1ical RSK-175 ! CA-336 
Method! 

SOP Reference 

Method/SOP QC 
()C Sam!;!le Freguencll' Number 

Acc!!(;!t!!,nce Umits 

1·1SO As reguested b:i 70-1300 
_ recover~ 

client 30 0
0 RPD 

SUrrQq<lte smke N!A 

100902/P ryvS #2Bc) 

Person(s) 
Corrective Action Res!;!onsible for 

Corrective Action 

Evaluate the samgles and Anal:ist. S~ l2erv'sor OA 
assoc iated OC Corrective act ion Man'Jger 
will nOI be taken for sa'T1(,les when 
recov·- rles are oul<;.de Iim:ts and 
surrogate and LCS criteria are 
met. If bOlh the LCS and 
MS I,:SO are unacce121 l ble. then 
re-Drer are the sa nples and Oc. 
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Title: Sampling and AnalysIs Plan 
Document No. 

RevIsion Number· 0 
Revision Date: October 2009 

Data Qualitll Measurement 
Indicator (OQll Performance Criteria 

Accurac~ Bias and 70 130' _ recover~. RPO 
Prec s.on ...lQ. 
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Project-Specific Sampling and Analysis Plan 
Site Name: Sitel6, NCBC Davisville 
Prolect Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Matnx Water 

Anal~lcal GrouQ Anions 

Anal~lcal SW 8469056A CA-
Melhod! 742 

SOP Reference 

Method/SOP OC 
OCSamp le Fr!!fjuencl£/ Number 

Acce~tance Limits 

Method blank One Qer batch 01 20 No anal~e detecled above 
samQles or less '2 the OL 

lCS One Qer digestion 90-I IC Recovery 
batch of 20 samQI, S 

or fewer 

!'!§ One for eve!l£ set of 80-120 Recovery 
10 samQles 

100902/P ('NS #2Bc) 

111 

2 

m 
(li 

PI 

121 

I 

Corrective Action 

Inves gate source of 
conl l mlnat,on. 
If blank value > Ol then 
reQort sam[2le results I, < OL 
or '" 1 0 x the bl, nk v:l .. e 
Otherwise rep!~pare. 
If the lCS fails nigh then 
ret'ort sam(1les that ilre <Ol. 
Recallbr<,te an i or re.l n ·.y2e 
olher samptes. 
Evaluate the samQle and 
assoc,ated OC' I.e If the 
LCS results are acceQtab e 
then narrate 
If both the LCS and MS ~ 
unacceQtable th, n re-
QreQare and reanaly : e the 
samQ es and OC. 
Noble samQle re ' u.t In ra ' 
d lla If malnx nterl, r ' ce 
~uspected. 
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Personls} 
Res~onsible for 

Corrective Action 

An" lyst. SUQervlsor. OA 
"':a, "ger 

Analyst. SUQerv r OA 
M .. nager 

An yst SUQtrv , or OA 

~ 

Title Sampling and AnalysIs Plan 
Document No 

Revision Number: 0 
RevIsion Date October 2009 

Data Oualitl£ Measurement 
Indicator {DOl} Periormance Criteria 

Accuracy Bias N0 anall£!e detect d bove 
C(ntl m n 'or the Ol 

Acc racy Bas R~~o"," 

Accuracl£ Bias ) 
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Project-Specific Sampling and Analysis Plan 
Site Name: Sitet6, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Matrix Water 

Anal\!llcal GrouQ Anion 

Anal\!llcal SW-8469056A CA 
Method! 742 

SOP Reference 

Method/SOP QC 
QC Sample Freguencyl Number 

AcceQtance Limits 

~ As reguested b~ 80-120° Recovery 
client 20 RPD 

~ One Saml2le dUI2i1cate RPD < 20 for samQles 
lli!.l ~ il CdL Qer 20 samQI s 3X the OL and <100°0 for 

samQIE's < 3X the OL 

t 00902/P (WS #28c) 

,11 

1 

.1 

Person(s) 
Corrective Action ResQonsible for 

< orrective Action 
EvalLoate the samQle and Ana lyst. SUl2ervlsor OA 
associated OC. I.e . II the ~ 
LCS resul ts are z.cceQt ., b,e. 
then narrate. 
If both the LCS and MS a' e 
unacce{) table then re-
I2rel2are and r· an~lyze the 
samQles and QC 
Notate samQle re cult n ra Ai 

data If matnx Inl, rf - ene' S 

suspected 
Inves[lgate Qro~em and A. Ii'::ot ~L'12 I~or 

reana lyze samQle In JO ~' r 

..:upilcate 
If RPD S' II >20. then reQo, 
on9,nal result wl'h nol t'on 
narra',on 
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Title. Sampling and Analysis Plan 
Document No .. 

RevIsion Number' 0 
RevIsion Date. October 2009 

Data Quality Measurement 
tndicator {DOl} Performance Criteria 

Accur cy B S ~I~ - , w 

:g Irac y B - < 20°1< fOI sdrr.il1es 

,~ on ''1e OL and <,' 00 10 fo' 
<, 'T1QIC's >3X the OL 

CTO 418 
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ProJect-Specific Sampling and AnaJysis PJan 
Site Name: SitetS, NCBC Davisville 
Project Name: Feasibllity Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Matnx Water 

Anall'llcal Groug Sulfide 

Anal\'llcal 8M 4500 8o-F I CA-
Method! 722 

SOP Relerence 

Method/SOP QC QC Samole Freauencvl Number 
Accegtance Limits 

IMethod blank One ger gregaratlon No anall'le detect" d above 
batch the OL 

One lor verll set of '5 ',~ Recover~ 
to samgles. 

~ One ger gregaralton 80-1 20 % Recoverll 
batch. 

~ One samgle dugllcate RPD 20. For samQle 
)upllcate ger ten samgles results less than three 

times the OL the RPD 
between samgle and 
duglicate should be 
100 

100902lP (WS #28c) 

Corrective Action 

Invest gate source 01 
contamlnat on Regort all samgle 
results <O~ ReQort samr~ 
results ;> lOX the blank resu lt and 
lIag re" ults w.th a "8 ' Rean ·"llze 
all other samgles assocl1ted w.'h 
the lall.ng blank where goss b'e or 
tlao results with "b" 
Evaluate the samgles and 
associated ~C . • e II the LCS 
results are acce~ t .ble then 
narrate Low recover -na be due 
to aCid-Insoluble sulfides 
If the LCS 1'l.ls then regeat LCS 
determ.natlo · , Reslandard.ze 
sulf.de ,od.ne and/or th.osu t te 
and regei'lt LC8 Re-gregare 
affected r a lent or standard and 
reDeat LCS 
If RPD is outside e(·ena. then 
reQ0rt onglnal re ult w h notal on 
or n 'rrat,on 
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Person(s) 
Resgonsible for 

Corrective Action 
Ana l~st. Sugerv sor OA 
Manag~ r 

Ar a ~st. Sugerv sor, OA 
Manager 

An 1'll t Sugerv sor. OA 
~ 

Ar a llSt. Sugerv sor OA 

~ 

Title' Sampling and AnalYSIS Plan 
Document No. 

RevIsion Number 0 
ReviSion Date October 2009 

Data Qualitll Measurement 
Indicator (DOll Performance Criteria 

Accurac~ Bias. No anall/!e detec:ed above 
ontamlnallon the OL. 

Accuracll 8 as )2, 2. F<(( OV 'r ~ 

Accuracll 8 as )05 F« ( 'lver~ 

Pree on RPD <20 For samgle 
re~ u IS I· 55 than three 
t mes the OL. the RPD 
be ' ·. een samgle and 
dug ica 'e sho . d be <-

100%. 
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Project-Specific Sampling and Analysis Plan 
Site Name: Sitel6, NCBC Davisville 
Prolect Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Malnx Water 

'ril ~lcal GrouQ Alkalinity 

Analytical SM 2320B CA·739 
Method 

OP Reference 

Method/SOP QC 
QC SamDle F!:!!Sluenc:r:' Number Acce(!tance Ltmits 

. C One Qer QreQaratlon ~O t2Q recov~1 

batch of 20 or fewer 
sample 

~ One samQle dUQlicate RPD <20 For samQle 
JupJlcate QeT 20 f.eld samQles results less than three 

times the OL. the RPD 
between saml2le and 
dUQhcate should be < 
100 

100902/P ryvS #28c) 

Personls) 
Corrective Action Res(!onsible for 

Corrective Action 
If the LCS L." s h.gh. then reQort Analysl , SUQerv. or OA 
§illI1r:!es that are <OL Recallbrate Manager 
and/or reana lyze other samples. 

Inves)l)ate problem S\!ld reanallfze Ana yst. SUl2erv s r. OA 
sam(!le In dUQ ca l If RPD stili M nage 
>20 then rei rt or " n I r. sult '-YJ:1. 
notat nor n rrat on 
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Titl e Sampling and AnalysIs Plan 
Document No. 

Revision Number 0 
Revis.on Date' Octobel 2009 

Data Quafity Measurement 
Indicator (OQI) Performance Criteria 

Accuracy/B as 

Prec - on ~Q fer rn0,J! 
~<100'')c. ( 

3X Ql 

"~-.' 
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Project-Specific Sampling and Analysis Plan 
Site Name: Site16, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Matrix 5011 

Anall'!lca l Groul2 TOC 

Analytical lIo~d Kahn I CA-74 1 
Method! 

SOP Relerence 

Method/SOP OC OC Samole Fr!guencl£' Number 
Accel!tance Limits 

Method Blank One l2er 20 saml2les No anall'!e detect 'd alll 

the Ql 

), _tunent Blank After each ICV and No anal)1e detected above 
CCV theQl 

Laboratory One saml2le SO 30°0 
Quadruplicate guadrYlllicate (ler 2 

~a,mmes 
,., trx SPlk One [!er to samQle' 7 . 1 Recoverll 
~ 
laboratory One Qer 20 samQles 80 1200 Recov!" 
Control 
Sample(LC5) 

low-level With each initial _ 'w-. I~I cal. " a ',on 
alibratlon calibration it, ndard n tnp Inltlat 
aml2le _I bl.ltlQn 's ' ~ ,kf<" cit I" 

_~Iow the QL Inlhe .. 
calibration accelltance 

. '1 r Id Q 

'oel IClent of Q Ie; 

Person{sl 
Corrective Achon Resl!onsible for 

Corrective Action 
Investigate source of An,' I~st, SUl2erv sor QA 
contamination R· 'Qort all samQ e ~ 
results> lOx the bl Ink resu t and 
II '9 results v.lth '"B' Re·, rei. are 
and anal~ze method blank and a ll 
other s 1mQles Qrocessed w \h the 
contaminated blank. 
Saml2les anallized be' ore or .tter A.'l~~st. S IQeMSOr QA 
an unacceQtable blank IV'II be ~ 
reanalyzed . 
If laboratorll QC In crne, .a and Al Iyst. SUQ,,'v ·'pr. QA 
matnx Interierence su, [!ected. 

~ 

1I1en Ilaq data. Else, reanal ze 
If lCS n cmeria and matnx Ana lYSt. SUQervlsor. QA 
Interference su Q c·ed. then I a9 Ma ager 
da.la Else reanajyze 
Investigate source of Qroblem II An.J ys. S Qerv-or QA 
the lCS IOlds high. then r Il0rt ~ 
samllies that are < QL Re-
Qrell 'tre a bl. nk the r main 'g 
sam...Q)es. 
Reanal ~zl. ,mille A, yst ~I ll"rv'sO' )A 

~ 

Title: Sampling and Analysis Plan 
Document No 

Revision Number 0 
Revision Date: October 2009 

Data Oualit l£ Measurement 
Indicator {DOll Performance Criteria 

Accurac~ las. No ~nal!£!e detected bove 
Contam na' on -,-e Ol 

& ;urc'cll Bias 10 n~ )1e c.eteqfd abovE' 
_ In'·, m nill on he Ql 

p. c _.J'l RSO .30' --

Accurac" B s 75-125 B:'.CO','f·" 

AccuraCli B. s ,0- 20 Recov rll 

Al r ,~ ', 8,2, .0 evel cal br; lion 
landard In the 1f1!liill 

:allbrar on IS sll,~ed at 0 
below the QI 1'1lt ,11 
:allbratlon acceQl'mce 

,tenon IS a correl:lt on 
v II .'ert of > n Q' !S 

Additionally. it is anticipated that some forensic PAH analyses may be reqUired. this matter has not been worked out contractually thus worksheets f'om thiS additional laboratory will be provided upon their completion. 

100902/P 0NS #28c) Page 186 of 203 
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Project-Specific Sampling and Analysis Plan 
SlIe Name: Site16, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location. North Kingstown, Rhode Island 

, . Thes.e monltqred natural attenuation Il arameters are \J r9vlg.~d as II IS anll-",C"IIJ",a",!==,",-,-,===,-,-,,-,-,==,-,--,, 

t00902/P (WS #2Bc) Page 187 of 203 

Title: Sampling and AnalysIs Plan 
Document 0 

Revision Number. 0 
Revision Date: October 2009 
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Project-Specific Sampling and Analysis Plan 
Site Name: Site16. NCBC Dav'sville 
Project Name: Feasibility Study Support Investigalion 
Site Location: North Kingstown. Rhode Island 

SAP Worksheet #30 - Analytical Services Table 

(UFP-QAPP Manual Section 3.5.2.3) 

Sample 
Matrix Analytical Locations/l 0 

Group Number 

VOGs 

Metals 

Soil. sediment. TPH (G9-G36) 
s~rface water. or 
g oundwater TOC ' See W orksllcct It 1 8 
(t0nltoring well Dissolved 
a d piezometer) i 

gases 

I Anions 1 

I 
Alkallnlt',' 

Sulfide' 

100902lP eNS #30) 

Analytical Data Package 
Method Turnaround 

Time 

SW -846 Method 
82608 

SW-8466010G. 
6020A 

SW-84680158 

Llo','d Kahn 21 days 

RSK SOP 175 

SW-8469056 

EPA 310 1 

EPA 376.1 
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TItle' Sampling and AnalySIS Plan 
Document No. 

RevIsion Number: 0 
RevISion Date October 2009 

Backup 
Laboratory I 

Laboratory I Organization 
Organization 

(name and 
(name and address. contact person and 

telephone number) address. contact 
person and 
telephone 
number) 

Katahdin Analytical Services. Inc 
600 Technology Way 
Scarborough. Maine 04074 

Contact. 
Andrea Colby Not applicable 

Project Manager 
207-874-2400 
acolby@katahdinlab.com 
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Project-Specific Sampling and Analysis Plan 
Site Name: Sitel6, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown. Rhode Island 

Sample 
Matrix 

Analytical LocationsllO 
Group Number 

PAHs 

See Worksl1eet #18 

Ex TPH 
Screen 

Analytical Data Package 
Method Turnaround 

Time 

SW -846 Method 
21 days 

8270C SIM 

SW-846 
3570/8015BI Lab Not 
SOPs 2,5 Applicable( , 

Title: Sampling and Analysis Plan 
Document No 

Revision Number 0 
Revision Date ' October 2009 

Backup 
Laboratory I 

Laboratory I Organization 
Organization 

(name and 
(name and address, contact person and 

telephone number) 
address. contact 

person and 
telephone 
number) 

Mitkem Laboratories 
175 Metro Center Boulevard 
Warwick. Rhode Island 02886-1755 

Contact- Not apphcable 
Edward Lawler 
Laboratory Operations Manager 
401-732-3400. ext. 315 
elawler@mllkem.com 

Curtis & Tompkins Laboratories 
2323 51h SI. 
Berkeley, CA 94710 

Soil Gas VOCs See Worksheet #18 USEPA TO 15 21 days Contact Not apphcable 
John Goyelle 
Senior Program Manager 
510-204-2233 
QOyelle@ctberk.com 

Data package deliverables are detailed in the Analytical Technical Specifications included In Appendix C. Data packages will be provided as both hardcoPY and 
portable document format (.PDF). Laboratories will provide a Naval Installation Restoration Information Solutions (NIRIS) compatible electroniC data deliverable 
(EDD) . Data packages will be Conlract Laboratory Program (CLP)-equivalent (I.e. , they will contain CLP-equivalent summary torms and raw data). Data Will be 
stored by the analytical laboratory for five years. 
L These monitored natural attenuation parameters are provided ali It IS alit Clp.:l,,,d that the )SEPA Re jlon 1 I r ll..-'(; thl; e an, Iys"" 
19 Screening results provided within 24 hours. 

Additionally, it is anticipated that require some forensic PAH analyses may be reqUIred, this matter has not been worked out contractua lly thus , worksheets from 
this additional laboratory will be provided upon their completion . 
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Project-Specific Sampling and Analysis Plan 
Site Name: Sitel6, NCBC Davisville 
Prolect Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

SAP Worksheet #36 - Analytical Data Validation (Steps lIa and lib) Summary Table 

(UFP-QAPP Manual Section 5.2.2.1) 

Step 118 I lib Matrix 
Analytical 

Group' 
Validation Criteria 

Tier III data validation' . Project-specific criteria for VOCs by SW-846 82608 

Groundwater, Surface 
VOCs, TPH are listed in Worksheets # 12. # 15, #24. and #28. If not included in the 

Iia and lib 
Water, Soil, or Sediment 

(C9-C36), aforementioned the logic outlined in Region I USEPA-NE Data Validation 
and PAHs Functional Guidelines for Evaluating Environmental Analyses, Part II. 

December 1996 (USEPA, 1996) should be used to apply Qualifiers to data. 

Tier III data validation' . Project-specific criteria for VOCs by TOI5. 80158, and 
d8270C SIM are listed in Worksheets # 12 # 15 #24 and #28. If not included 

lIa and lib Soil Gas VOCs in the aforementioned the logic outlined in Region I USEPA-NE Data 
Validation Functional Guidelines for Evaluating Environmental Analyses. Part II, 
December 1996 (USEPA, 1996) should be used to apply Qualifiers to data. 

I 
Tier III data validation . Project-specific criteria for metals by SW-846 6010C 
are listed in Worksheets #12. #15. #24 and #28. If not Included in the 

lIa and lib Groundwater, Soil Metals aforementioned the logic outlined In Region I USEPA-NE Data Validation 
Functional Guidelines for Evaluating EnVironmental Analyses, Part IV. 
November 2008 (USEPA, 2008) should be used to apply Qualifiers to data. 
Tier II data validatlo'].'. Prolect-s[2eclf1c cntC1.a for TOC bj! Llo ,d K. hn re 
listed In Worksheels #12 #15 #24 and #28. if not Included in the 

lIa flnd lib SOil TOC? aforementioned the Inglc outlned in Region I EPA-NE 0 !'a Va lid j \lon 
FunctIOnal GUidelines for Evalua\ln'~ EnVIronmental Anal~ ses , Part IV 
November 2008 (USEPA. 2008) shou d be used to apply Qualifiers to data. 
Tier II data valid3tlon PrOlect-sQecll!c cnteria for dissolved Ja~es b~ RSK 

Dissolved 
SOP 175 are listed In Worksheets #12 #15 #24 and #28. If not included In 

I. and lib Groundwater the aforementioned the 1Q9lc outlined in Rlogion I EPA-NE D ta Valid tlon 
gases 

Functronal Guidelines for Evalua\lng Environment I An .11'ses, Part IV, 
November 2008 USEPA 20081 should be used to ar·, I Quali fiers to data. 
Tier II data validation ' PrO I~I-sp, cific criter a for anions b SW-846 905p are 
listed In Worksheets 1/12, #15 #24 and #28. If not Included In the 

lIa ~ Groundwater Anions aforementioned the 1~lc outlined In Re ~Ion I EPA-Nt Data Val dalio..!] 
Functional Guidelines for Evaluatm:l EnVIronmental Anal , ses, Part IV 
November 2008 \USEPA 2008 should be used to a,,[)lv Qualif iers to data. 
Tier II data validation ' Project-sl2eciflc criteria for alkallnlt'l b, EPA 3101 are 
listed In Worksheets # 12 # 15. #24. and #28. If not Included In the 

lIa and lib Groundwater Alkalinltl aforementioned the IQgic outl, ned In Region I EPA-NE Ol ta Valldat,on 
Functional GUidelines for Evaluatln'J EnVIronmental Anal , se_ Part IV 
November 2008 (USEPA. 2008) should be used to applv Qualifiers to data. 

100902JP (WS #36) Page 198 of 203 

Title. Sampling and Analysis Plan 
Document No 

Revision Number 0 
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Data Validator 
(title and organizational affiliation) 

Tetra Tech Data Validator 

Tetra Tech Data Validator 

Tetra Tech Data Validator 

Terra Tech Data Valicf;;tor 

Tetra Tech DJla Valid.:ltor 

Tetra Tech D..ua Val'dillor 

Terra Tech Data Valldator 
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Project-Specific Sampling and Analysis Plan 
Site Name: Site16, NCBC Davisville 
Project Name: Feasibility Study Support Investigation 
Site Location: North Kingstown, Rhode Island 

Title Sampling and AnalYSIS Plan 
Document No. 

ReviSion Number : 0 
Revision Date: October ?009 

Step lIa tllb Matrix 
Analytical 

Validation Criteria 
Data Validator 

Group' (tltie and organizatIOnal affiliation) 

Jla 

Tier II data validation Project-sl2Qcific criteria for sulfide b~' EPA 376.1 arE1 
listed In Worksheets #12 #15. #24, and #28. If not Included In the 

b nd lib Groundwater Sulfide aforementioned the IQglc outlined In Region I EPA-NE Data Validation Tetra Tech Data Valitl.1tor 
Functional GUidelines for Evaluating EnVironmental Anal!,se§, Part IV 
November 2008 (USEPA 20081 should be used to aPlll" Qualifiers to data. 

1 - As specified in the Region 1 Tiered Organic and InorganiC Data Validation Guidelines (July 1, 1993). 
2 - These monitored natural attenuation para.!1leters are provided as It is antiCipated that the USEPA ReOl.on tWill regu're th"se analyses. 

Additionally, it is anticipated that some forensic PAH analyses may be required, this matter has not been worked out contractually; thus. worksheets from thiS 
additional laboratory will be provided upon their completion. 
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