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ATTACHMENT A 
Response to U.S. EPA Comments, 

Draft S~\ldy Are;;t $~reening'E:valuation 
'Former Melviile Water TOW4!f ~it~ 
NAV~T A,. New port, Rhode ,Island 

COQ1me~ts Dated 1/15109 , 
. . '. h \, . 

Comment on Ars~nic Human Health Risl< ,~valuation: 

Appe~dix G,i Evalu~tio.n af Arsenic and.EJackground Soil, concluqes that arsenic levels in soils 
from A(eas A, B, ant;U? may be consiC/ered to ·b'e,elevateq,reltf!.tfve to the lev~/s 'found in some of 
the local background soil types. Then, Section 5.3 summarizes the Navy's evaluation of arsenic 
in soil. The first bullet here indicates that arsenic concentrations suggest no pattern associated 
wit/;1.the water tower. Please provide the data or iii reference to thedaff4 ·that supports this 
statement. The sw:;c;md /;Juliet indlyEjtes that ar${3nic was nat,a "piimary." ingredient Qf the paint 
and tbat "ar~enic is nQt asspciated with the p~int. "'" This is fJ]isleq.ding. '. Arsenic; was detected in 
paint sl{Jr,nple~, a~, shown i1J,. Table ~~ 1·, ,so arsenic was £:!.ssgciated with the paint. The thirq b,ullet 
incJ(catf!.~ thatsQil concfJntra({pnt?, a(e. lfI(,ithin th~ rq.nge,9 of arsef)ic c;pnceQtratio'ls in baclf.ground 
soils. Howffver, (his is, rqis!e,aq(ng, a$. the.gonc/usion of the. sta.tisticl{Jl compCJ"rison presented in 
Appendix G indicated that the arsenic in areas A, B, and C may be considered to be elevated 
c.qrnpCflreg to baclfground. S{3c(iP.n 5.$ Jpe[l can.qluties that the ,elevated. arsefJic c'QfJcentr:ations in 
~dit dp,notl]ec.ed fpril1er cqnsideratk?n.. ~p~ c!0f3s nQ! agree that tht? Praft SASE HepQrt makes 
the case that arsenic levels in soil require no further action. The Navymu$t providfJ fl,Jrthe,r 
support for a no further action decision related to arsenic in soil. 

f ~. r ~ ) ,', ,,' 

EPA suggests ,the u~e of ProUpL version 4.0i(http://www.epa;govlner:lesd1ItscfsoftwEJ.re.htm) to 
calculate,the 95% Upper Ce.nfidence Limit (95%UCL) ExposurePoint Opncentration (EPC) 
followed byca!culation ,afdJaneer and non-cancer risk of ars.enic to ,residential receptors. Since 
the entire area i~ less than.an acrej;ERAdsl::Iggests that'all oUhe-data from the post-excavation 
confirmatory sampling can be used to calculate one EPC for the area. Identify the Exposure 
Point Concentration (EPC) as the lower of the maximum concentration or 95% UCL Arsenic has 
both carcinogen1c:andnon-:carcinogenie risks. EPA also suggestsfJse of the regional screening 
levels (bttp!lIwwJN .. e{fJa,gov!reg3hwmd/risklhumanlrb~cor(centraticm_table!index.htm) developed 
for a residentia/'soitpG.f3natio for screening arSMic.- Note,that EPA Regions;B, 6, and 9 have 
replaced tmeir screeningclevels with tlTe/EPA regional.screening/eve/s.'· ' , 

For carcinogenic risk, ·the EPA regionalsbreening'ievel for residential soil arsehic of 0.39 mglkg 
as presented from the above weblink is associated with a risk of 1 E-06 for all exposure pathways. 
EPA suggests adjusting this screening level to '391mglkgto be used as a 'site-specific screening 
level for arsenic. Notethatthis;adjusted screenlng'leVel is assoeiateii with a risk of 1 E-04 for all 
exposure pathways. . , .; -1 . . 

" "/' 

For non-carcinogenic risk, the EPA regldrfi!il screening level fOf residenttal'soJ/ arsenic of 22 
~ ,'" ~ _ - , ~"f i _ • _. _ _ "'_'~j ,I, • -~ " 

mg/kg as presentedfrom tHe above weD/Ink isass9ciated with a hazard quotieht of 1. This level 
is associated with a carcinogi'lriic risK df'S.6E-05: Since the scr~ening leVel for carcinogenic risk 
of 39 '!1{!1kg i~ not as.c9f!~~ryati~e ~~. the scr~~qifJ.f} leve!fpr,~on-8afct(1QWmi9 risk, th~ level of 22 
mg/kg based'on non-cafcihogtmlc fisk would be 'used as the scr(;1erung .leyel for. arsenIC at the 

~ _ I -'" "',' , 
site. Compare the calculated EPC to this screening level. If the EPC is less than 22 mglkg, than 
the Screening Hazard Quotient (SHQ) Js less.thE1(/ 1 Q( thQ associat({Jdsc{l?ening,carcinagenic; risk 
(SCR) is less than 5.6E-05. In that sitGation; the Navy'can ·concli./tie t,,'ili n'o further action is' 
needed. 

If the EPC Is greatti; than 22 mg/kg (as~ociatedwith the SeH' greater thaT( 5.6£3-05 or the SHQ 
greater thim 1), the Navy should re-calculate the EPC taking into acco'unithe clean fill material 
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that was used to fill the removal action exca vationsaf the site. The goal of this calculation would 
be to estimate the concentration in a hypothetical mixture o('surface and subsurface soil (0-10 ft.) 
that would occur after basement excavation, stockpifirig/lmd re-grading of excavated soil during 
home building. For this calculation, 'the Navy could calculate the mass of arsenic in the 6 inch 
layer of added topsoil, the mass of arsenic in the fi!1 matefii3{, and the mass of arsenic in the layer 
below the confirmatory samples to the maximum depth 151'10 feet, and then calculate the 
concentration in the whole volume. In other words! thftNavy could det({1rmir:e the % oUt'e ~oil 
volume that is represented by the fill material a'ltd incdrporate the arsenic datli for the !ilf/nto' the 
ProUCL evaluation and attempt to calculate an EPC representative of the post-removal action soil 
conditions. ' Theil, follow'the same steps as discussed above to evaluate a SCR and SHQ. 'If the 
SCR is less than 5:6E-05 or if the SHQ is less tfisri '1, ihe Navy can conClude that no further 
action is needed. ' 

If SCR is still greater than '5; 6EJ05; b'ut less than 1 E"4, orSHQ is stili greaterthan 1, the Ni3vy 
should utilize the baselinfi.background data settd' calculate the risk associated wIth tx3ckgroi.md 
and determine whethersite~related risks in comparlsdn With background warrant action under 
CERCLA. 'I(,SCR Is greater tJian 1 E-4, the Ni:1vy will need to consideflfufther action under 
CERCLA. Also, please'note that ProUCLhas a' backgroupd analysis and cotnparison.'lOd/; and' 
the ,Na vy may warit'toconsidettepeatlhg the bai:kground"evaluatJon With tne ProUCL software: 

, - ,~ '% " , . 
Navy should pravlde'a tecnnlcal memorandum that shows these''calculatiom;, as well as the input 
concentrations for the ProUCL calculations of EPCs arid"the ProUCL 'prihfout"of the 'seleCted EPC 
and its statistical distribution. ,', . ".,' ,,} "" 

Response: The Navy is concerned with setting precedence for evaluating risk associated 
with ars'enic in soil if,that arsetlic is not a"result of the releases at the site. It is 
the Navy's belief that the arsenic concentrations found in 'soli 'in the post 
excavation samples at the water towe'rsite are not .nesult'ef releases of 
hazardous materials at the site, blllt instead are a result of background 
conditions. I 

'n , . 
lriowever, ,in the interest of moving this site toward closure;the Navy has 
calculated an exposurepointcomcentratimrl (EPC)~~n accordance with the 
QlJidelines,stated aboVe. The EPG}is calGulated atl6i:7,mglkgl'which, given 
EPA's interpretation'above, indicates tharthe Screerling,Hazard Quotient (SHQ) 
is less than 1 and the screening carcinogenic risk (SCR) is less than S.6E-OS. 
Therefore, the Navy conciudes;lhat"R,o 'futther,action' is ne'eded. , 

. , .~ 

In ad,di~ion,the Navy conours,that the ponclusions in the r.eport require revision. 
In accordane~ with our conversatiQF1 on Januafy.21 i ·20Q9,Brnd a subsequent 
conversation March 18, 2009, the Navy has prepared a draft revis.ionto Appendix 
G of the SASE. New portions of the Appendix G, including revised text, added 
figures, ,q,nd new tables ,are. p~oviqed in, A1tachment p of. this.r~sponse summary. 
Revised and ap<:gt [(;>n al text to ~!?includ~<;!Jn various sections,qf the, SASE report 
is provided" in AttachmentD of thiS response summary. , , 

At thi$ time,' the Navy proposeS} t6 revis,e the SASE report with this information, 
and reiss'ue as '8 final document.', . 

, - 'l ~ 

Comments on Ecbldgicaf Risk Assessment Evaluatiol1! 
, ' ~ , • ; • , "" !, 

The Draft SASE Report should be revised to provide further support related to ecological risk 
related to lead in spil, particularly in the East J\r({1a, Rather than making the ge.n~ral statement 
that the Eco SSL lor lead'is "low", it Would be m,orlf,1 prod4ctive for'the Navy to examil1B (he 

~ , , . 
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exposure assumptions used in the development of the Eco SSL and describe any conditions 
assumed in the Eco SSL development that are not met in this situation. A more robust case must 
be made for the position that no further action is needed. Does the Eeo SSL assume a home 
range factor of 1 (i.e. a bird would spenq100% of time in the site area)? Are there habitat 
characteristics that make all or part of the area unsuitable for bird life, or unable to support a 
population or sub-population of small mammals? SectianSA indicates that "other SSLs for other 
receptors may be more appropriate for this site." What other SSLs and what data supports this 
position? Short of doing a full ecological risk assessment, the Navy could provide a habitat 
description, map and/or aerial photograph or other site photo, and a description of the type of 
wildlife receptors that might inhabit this portion of the site. 

In addition, it would be helpful for the Navy to provide some information on the EPC used in the 
ecological evaluation. The tables describe the data points as average of all soil depths. The 
ecological evaluation should use only surficial soil data such as 0-1' or 0-2'. Are the averages 
skewed by any particular hot spots or uniquely high values that might be considered outliers? 
The Eco SSLs are designed to be (Jonservative and exceeding the Eco SSL does not indicate a 
need for remedial action. However, a well-reasoned risk-based argument must be made for 
setting a higher threshold based on site-specific considerations. 

Response: 

CT0405 

A revised section 4.3 has been prepared and provided in Attachment D of this 
response summary. The revised text presents a discussion of SSLs available,. 
habitat present and low possibility of risk to ecological receptors. 
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ATTACHMENT B 
Responses to RJDEM Comments, 

Draft Study Area Screening Evaluation Report 
Former Melville Water Tower Site 

1. Section 2.0, Previous Studies 
Page 2-2, 

This section of tbe report summarizes the results of the pre.vious investigations conducted at 
the site. The report does ,not include a discussion of the cQllection of soil samples west of the 
tower by the United States Navy, which was the first invf:?stigation conducted at the site. 
Please include a discussion of this investigation in this sectionot the report. 

Response:, On October 18, 2005, the Navy condllcted sampling' of the ground surface west 
of the tower for lead. Twelve samples were collected, and analyzed' for lead. The 
reported concentrations were between 4.6 m@lkg and 12 mg/kg. A summary of 

Jhis effort and the.data collected will be.included in the revised report. 

2. Section 2.3.2. Paint Chip Sampling 
Page 2-5. ftld Paragraph 

The report states that the concentration of PCBs found in the sample from the drum was due 
to incidental presence of PCBs and not due to its presence in paint. As this is a public 
document please expound on the incidental presence of POBs, (that is whether the observed 
concentration represents what is typically found in soil, is a ·contaminant that was in the drum 
from another location, represents PCBs from a non paint source at the water tower, etc). If 
the source of the PCBs is not known this should be clearly stated in the report. 

Response: The source of the PCBs in the drum is unknown, this will be clarified. 

3. Section 2.3.2. Paint Chip Sampling 
Page 2-5, 4 th Paragraph 

This section of the report includes a discussion'of the lead and arsenie results found in the 
paint and in the soil. Please add the following to this section of the report: 

Elevated levels of arsenic were found in paint chips samples collected at the site. In addition, 
one soil sample collected immediately adjacent to the tower had an arsenic concentration of 
13·11 ppm. This is ,the highest concentration of arsenic 'Observed in a soil sample collected 
from any site located in the State of Rhode Island. The distribution bf arsenic at the site was 
similar to lead with the highest concentrations being fiIJund in the immediate vicinity of the 
tower. 

Response: 

CT0405 

The comment is noted. It is also noted that the sample analysis that provided the 
result of 1311 ppm of arsenic: was conducted-through XRF analysis by RIDEM. 
XRF analysis for arsenic in soil is not reliable. Paint chip samples contained ND 
to a maximum of 73 mg/kg arsenic, analyzed by fixed lab methods. 

The distribution of arsenic in the surface soils is acknowledged to be similar to 
that for the lead resLilts. However, this could be attributed.to the fill that was 
placed under the tower during its construction in' the 1940s, A large quantity of 
blast stone and rock was removed from this area durir.lg the removal action, 
which was clearly used as fill to level this area for the water tower. Bedrock in the 
Newport area is known to contain elemental arsenic (up to 78 mg/kg) and this 
could have provided the elevated concentrations in soil under the tower but not in 
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other areas which was not filled. Additionally, the surrounding area surface soils 
are covered with loam, and this soil is not comparable with the exposed 
compacted fill and stone directly under the tower. The revised report will clarify 
these points. ' 

4. Section 2.3.3, Soil Sampling 
Page 2-7, 3 rd Paragraph 

, 
Th report notes that paint chips were not evident in the soil samples indicating that that 
potential source of contamination may have been associated with 'sand blasting. Please be 

, advised that the investigations and actions conducted at this.site were prompted when a child 
b'roughthome a paint chip. containing lead. The Navy subsequently engaged in a daily 
activity of removing paint chips fmm the grassed and gravel areas surrounding the tower. 
This daily activity was deemed necessary as paint chips continued to peel off the tower and 
laAd in the surrounding. p/~y areas. Despite this effort paint chips still were found scattered 
throughout tme site dt!Jring. the investigation conducted by AIDBM. Fhe Office of Waste 

, Management agrees that sand blasting operations may have been a source of the lead found 
in the area; Another clear source (which is known to the public) wouid have been peeling 
paint. Therefore, the report must note that the known source of lead observed at the site is 
peeling paint and a potential source is sand blasting opefations. 

Response: The text will be revised to state: "Sources of lead may include peeling paint and 
'former sand-blasting operations." 

5." Section 2.3.3, SoilSanj'pling 
Page 2-8, '3 rd Paragraph 

The report notes that the elevated levels of lead found adjacent to the fence is· more likely a 
result of traffic from the adjacent road. Please be advised that prior to the removal action 
blue paint chips were found in this ·area. Further, elevated levels of lead' were typically not 
found in soil sample col/ected elsewhere adjacent to the road. Therefore, please remove this 
statement and simply note that as paint chips were found in this area and the elevated levels 
of lead may have come from the tower. 

Response: The comment is noted, however, the text is correct as stated. 

6. Section 2.4.1, Valve Chamber Excavation 
Page 2-10, Whole Section 

Please include a figure demarcating the location of the. ihvestigation and confirmatory 
samples taken at this location, as well as, the approximate location where elevated levels of 
lead contaminated soils were left in place. 

Response: This information is provided on Figure 2-S. 

7. Section 2.4.1, Valve Chamber Excavation 
Page 2-9., 6 th Paragraph 

"It was recognized that a removal action goal for the site had not been determined ... 11 

Please be advised that at the time of the construction of the valve chamber the remedial 
action goal had been established at 150 ppm. The Navy was actively removing all soils 
which exceeded this standard. Therefore, please remove the above statement from this 
section of the report. ' 

Response: The statement will be struck. 
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8. Section 2 .. 4.1,' Valve Chamber Excavation 
Page 2-9, 6 th Paragraph 

This s~ctipn .of the report indicates that per RIDEM requests soils was plaeed south of the 
valve building in order to facilitate its removal in the future. Please be advised that prior to the 
construction of the valve bUl7ding sampling results revealed that soils exceeded RIDEM 
s.tandards. Unfortunately; the roll off which the Navy was placing contaminated soils in had 
already been taken off site. Accordingly, the Navy, without consulting RIDEM, elected to 
place the contaminated soils south of the valve building (RIDEM was informed of the Navy's 
action after the Navy had placed the soils in the aforementioned location) . . ' Subsequent to 
the Navy's action RIDEM allowed these soils to remain in place with the understanding that 
they would be addressed by a R/DEM approved remedial action at a later date, such as 
removal,cap, etc. Please mQdify the report accordingly. 

Response: The comment is noted. The text is correct as written. 

9. Section 2.4.1, Valve Chamber Excavation 
Page 2-10, 1 sf, P~ragraph, 

The report notes that the elevated levels of lead observed next to the fence are from road run 
off. Please remove this statement and any other similar statern.ents from this section and 
other sections of the report. . 

Response: The r,eport. state~ that the pattern indicates that the lead in. these locations is 
likely to be a resuJt of traffic along the road. This. is a' correct statement, based 
on the data available. 

10. S~ction 2.4.2, DemoUtion of Water Tower 
Page 2-10,2 nd Paragraph 

"Demolition of Tower was cQnducted in August of 2006." 

Please change 2006 to 2007. 

Response: The tower was actually demolished in August- 2006. The soil removal was 
conducted in July and completed in August 2007. The text is correct as stated. 

11. Section 2.4.3, Soil Excavation 
Page 2-10, Whole Section 

Soils at and in the vicinity of the present day valve building was removed as part sf this effort. 
Please include a discussion of this removal and the approximate yards taken off site. 

Response: This informatipn IS not pertinent to the SASE. Dimensions as known to the Navy 
are provided on Figure 2-6. ' 

12. Section 4.1, Evaluation of Lead Concentrations and Human Health, 
Page 4-1. 

Please be. advised that all of the locations where elevated levels of lead were ,observed, 
including those taken adjacent to the fence and those colleoted by RIDEM must ,be included 
in this assessment. Please revise accordingly. 

Response: 

GTO 405 

\ 

Tile text is cprrect as stated. The East Area is evaluated .,as one of the five 
separate areas within Section 4 of the report. 

Page 8-3 April 6, 2009 



13. Section 4.1, Evaluation of Lead Concentrations'and Human Health, 
Page 4-1. 

'I, Please include a figure demarcating the sampling iocations which were used in the lead 
evaluation. 

Respqnse:" \ 'Figure 4·,1 presents this information. 'The text in Section 4·1 will 'be revised to 
reference this figure. 

14. Sec'tion 4.2, Evaluation of Arsenic 
Page 4-5. 

The report proposes using soil types SE'and,NEE in' the' assessment. Please be advised that 
in order to use these soils types the following information must be included in the report: A 
US Soil Survey map depicting the soil types in the immediate vicinity of the water tower. A 
map depicting the location of the soil types which were used in comparison. 

Response: This information will be provided in Appendix G: Please refer to Attachment e of 
this response summary. 

15. Section 5;2, Presence of Arsenic 
Page5-S. 

"The"distribution of samples a.tthe 'site with elevated arsenic concentrations suggest no 
pattern associated with the water tower as does the lead concentrations." ' 

The arsenic distribution was similar to the lead distribution with the highest concentrations 
being found in and adjacent to the water tower. 'therefOre please modify the' above as 
follows: ". 

The distribution of samples at the site with elevated arsenic concentrations suggest a pattem 
associated with the water tower similar to the lead concentrations. 

Response: The comment is actually referring to Section 5.3. This test has been revised as 
presented in Attachment D of this response summary. , 

16. Section 5.2, Presence of Arsenic 
Page5-S. 

Please include a statement noting that prior to the removal action one soil sample had a 
arsenic 'conoentration of 18·11 ppm. 

Response: This information is best suited for the background section (Section 2 of the 
report) wheretllat data IS discUssed. This information will be' included in Section 
2, and as described in the response to comment no. 3. 

17. Section 5.2, Presence of Arsenic 
Page5-S. 

'!Analysis of the paint chip samples shows that arsenic was not a primary ingredient of the 
paint on the tower suggesting that arsenic was not associated with the paint." 

Arsenic was typically used in paint as a pigment, anti fouling agent, fungicide, etc. Elevated 
levels of arsenic was found in two paint chips samples. Therefore, please remove this 
statement from the report. " 
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Response: The comment is actually referring to Section 5.3. This test has been revised as 
presented in Attachment D of this response summary. 

18. Section 5.2, Presence of Arsenic 
Page 5-3. 

"Overall soil ,Concentrations are within the range of backgroUnd concentrations'" 

A report states in Appendix G that the following areas A, Band C are elevated with respect 
to background; Areas D is not elevated with respect to background. Therefore, please 
removed the quoted statement and simply state that Areas A, Band C are elevated with 
respect to background and Area D is not. 

Respons.e: . This section will be revised. Please refer to Attachment e. 

19. Section 5.2, Presence of Arsenic 
Page 5-3. 

The report does not recommend any further.aotion with respect to arsenic. ,The site has been 
used by the school as a playground. Evidence of a release of arsenic was' ft9und during the 
initial investigations. The current conqentrations observed at the site are elevated with 
respect to regulatory lim}ts. A review of the background study reveals that, at a minimum, 
site samples in Areas A, fl and C are elevated with respect' to backgr(!)und. Infight of the 
above the report should recommend further action under CERCLA. 

Response: The preponderance of evidence indicates that the arsenic present at the site is 
not a result of the releases associated with paint from the tower. This section will 
be revised as presented In Atta:chment D of this response summary. 

20. Appendix G, 
Page ,1. , .'" 

Please include a figure depicting current arsenic distribution at the site. 

Response: ArseniG'evaluEj,tions have been revised as presented in Attachments e and D of 
this response summary. Plot maps of, arsenic are nto required due to the scope 
of these revisions. 

21. Appendix G, 
Page 1. 

Background studies are site specific. As such they must contain all of the information 
associated with the background sampling stations including a map depicting the'locations of 
the stations, a table listing the concentrations observed in the background stations and 
descriptive stC/tistic;:; for, .the background stations. As this is a stan(j alone document this 
information must be included in the Appendix (a reference ,to ,a ,prellious study is not 
sufficient). 

Response: 

eTO 405 

The background study is specific to soil types, as recommended by EPA 
guidance and in accordance with previous versions of RIDEM regulations. Site­
specific studies are not used at Newport because of the scarcity of non-altered 
soils. The descriptive statistics for the applicable soil types used in the evaluation 
will be included in Appendix G. Please refer to Attachment e of this response 
summary. 
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22. Appendix G, Section 4-1, Exploratory Data Evaluation 
Page 3. 

The report notes that outliers were present in the SeSS data set. As noted in previous 
correspondence these points cannot be used in' a background evaluation. Therefore, please 
conduct the assessment without the use of these outliers. 

Response: Oandidate outliers were identified 'and oonsidered, but allowed to remain, as 
stated in the document. The document is correct as stated and will not be 
revised. 

23 . . Appendix G, Section 4-1, Exploratory Data Evaluation 
Page 3, Paragraph 3. 

Distribution analysis was conducted to ascertain the distribution of the site data set. Please 
include the results of the same distribution test for the background data sets. 

Response: This information is provided in Table 2 of Appendix G of the Draft SASE report. 

24; Appendix.G, Section 4 .. 2, Statistical Methods 
Page 3. 

Please include descriptitle statisticsArange, average, medium, mode, kcltortosis, etd) and list 
data i[l ascending concentrations forboth the site and background'samples. " 

Response: Appendix G will be revised to include the information requested, please refer to 
Attachment C of this response summary. 

25. Appendix'G, SeGtion 4-2, Statistical Methods 
Page 3. 

The report list a series of test, Student t test, Mann Whittney test, etc. As tfills is a public 
document the report should indicate which tests are parametric and which test are non 
parametric. . 

.' Response:' The requested information isprovid&d in, the revised '~Appendix G, presented as 
Attachment C of this response summary. ' 

26. Appendix G, Section 4-2, Statistical Methods 
Page 3. 

Please provide additional information concerning the upper ranks test, including but not limited to 
a literature citation for the test employed, the equations used in the test lind an example 
calculation 

Response: The requested inf'ormation is provided in the revised Appendix G, presented as 
, Attachment C of this response ·summary. ' 
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Appendix G Draft Revision 

ATTACHMENT C 

DRAFT REVISION: APPENDIX G TO THE SASE REPORT 

ASSESSMENT OF ARSENIC CONCENTRATIONS IN SOIL 

POST REMOVAL SAMPLE EVALUATIONS 

FORMER NAVY WATER TOWER SITE 

PORTSMOUTH RHODE ISLAND 

1.0 INTRODUC'rlON 

This' assessment has been prepar'ed by Tetra Tedh NUS (TtNUS) under Contract Task Order 

CTO 405 issued by the Naval Facilities Engineering Command under the Comprehensive Long­

Term Environmental Action Navy (CLEAN) oontract number N62472-03-D-0057. ' 

The assessment evaluates remaining soil arsenic concentrations,' relative to background levels, 

after the remedial action that was conducted at the Former Melville Water Tower' Site on Naval 

Station Newport (NAVSTA), Newport, Rhode Island. The background soils data used for this 

comparison were obtained from the results of the base-wide background study of NAVSTA 

Newport SOilS(i). At NAVSTA Newport, studies of background soil have shown that elevated 

arsenic levels, are associated with certain soil I types and' bedrock I geology in the' areas 

surroundin'g the base. The assessment was conducted in accordance with the Guidance for 

Environmental Background Analysis, NFEC, 2002(2) , 

2.0 FIELD AND SAMPLING ACTIVITIES 

2.1 Soil Investigation 

During the timeframe of July 25, 2001' to AUgust 7, 2007, soil samples were collected at the 

Water Tower Site to verify the adequacy'of excavation and removal actions'. As shown in Figure 

1, all removal verification samples were located along a'rectangular sampling grid established 

across the remediation area. ' Concentrations of' arsenic, cadmium, chrbmium, and lead were 

ihvestigated by sampling within the p0st-removal areas, inCluding excavatiorf sidewalls and floor 

samples. The analytical data from these areas, combined with results from unexcavated areas 

within the grid zone, together comprise a total of 355 locations. Seventeen (17) field duplicate 

samples were included in this ,data set. 

All samples w~re collected asihg fleW disposable plastic trowels at each sampling point to avoid 

cross contamination between samples. Following sample collection, samples were packaged 
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and shipped to an offsite laboratory for analysis for arsenic, cadmium, chromium, and lead by 

EPA method SW-8466010B. 

3.0 DATA EVALUATION 

3.1 Post-Excavation Sample Data Set 

The post-remediation analytical data were divided into four groups, Areas A through D, for 

statistical eval!lation. D1'1ta from Areas, A and B represent. soil left behind after excavation 

yonducted to a depth of up to 2, feet. Area C data represent soil left behind after excavation was 

conducted to a qepth of 3 feet. Area D data represent, soil left after . removal of the surface six 

inches of soil was performed, west of Areas A, B, and C. Laboratory analyses were performed 

for arsenic, lea,d, cadmium, and chromium at the request of EPA. The complete set ,of analytical 

results for P9st-exc;:avation soil sampling is presented in Table 1. 

3.2,... Backgr~und Soil Data Set 

:' 

The Base-WidE! !3ackgrou,nd Study Report (TtNUS, 2(08) identified seven US Department of 

Agricljlture (USDA) soil types that are found at or near NAVSTA Newport sites. The two soil types 

evaluated in this comparison are Stissing silt-loam (Se) and Neyvport silt-loam (Ne) (3). Both soil 

types were compared with the site data for the following reasons: 

1. Soil at the water tower location is identified as "udorthents" (UD) by USGS. UD soils are 

soils that are altered and reworked during construction of local features. Up is. 

characterized differently from "urban fill" (UR) because UD soil contains mostly original 

m,aterial that haS been cut and filled, whereas UR soil contains mostly fill. 

2. Se soils abut the site t9 the west, and Nesoils,abut the site to east,and south. Se soil to 

the west also, abuts a small reservoir constructed by th.e Navy at the same time as the 
~ • < 

water tower·. \3aseq on this observation, it appears that the soli excavated to construct 

this r.eservoir may have, well beerL Se soils, and ti>lose soils may. have been used to level 

the area··Of the Melville School and the water tower site. ' . 

Based on the soil types present around the site. it is presumed that the UD s,oils .under the water 

tower are likely to be made up of either one or a mixture of both of Se and Ne soil types, along 

with observed fractured phyliite/schist,leveled and compacted to fonrn a stable ground surface. 
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Sinc~ the original $oil types present in this area before disturbance occurred were not 

c,ategorized, it was decided Jhat the most appropriate comparison would be to the background 

soil types. cited above which are found in areas adjacent to the Former Water Tower. 

Background data sets for these soil types were subdividedihto surface soil (8S) and subsurface 

soil (SB). Thus the background data sets have been designated with the abbreviations, NeSS, 

SeSS, NeSB, and SeSB. 

4.0 STATISTICAL DATA EVALUATION 

4.1 , Exploratory Data Evaluation 

As part of the Base-Wide Background Study report (TtNUS, 2008), an exploratory data analySis 

was performed on the background data to evaluate the distributional shape, eheck for outliers, 

and cOmpare descriptive statistics. The Base-wide background study ·evaluated· found both 

€Iualitative and quantitative differences in arsenic concentrations between various soil types, and 

differ.ences in the shape Of the population distributions (normal, lognormal, or nonparametric). It 

was noted that candidate outliers were ,found inthe SeSS background data set, but aftera careful 

assessment, no scientific or judgmental reasons could be identified to justify eliminatimg two data 

points that may actually represent the upper range of observed natural variation in background 

soil. 

The ·arsenic soil concentrations in Areas A through D were plotted side-by"side' for a qualitative 

cqn1Parison with backgro,\;Jr;Jd data tor soil types NeSS, NeSB, SeSS, and SeSB. Figure 2 

presents a univariate box plot of arsenic concentrations for each, site and background data set. 

The descriptive statistics illustrated on this plot include the interquartile range (lOR), maximum, 

minimum,. ,and median. Examination of the plot reveals 'obvious differences in these pr,operties 

between individual site data sets and background data sets. Surface soils from Area D exhibit an 

19~ that is geflerally less than the lOR displayed by the background surface soil ~ypes NeSS and 

",$eS8. S.ubsurface soils from Area C exhibit an lOR that is intermediate between the IQRs 

displayed by the ·two background subsurface sQil·types,'- greater than the lOR of NeSB but less 

than the lOR of SeSB. Arsenic concentrations,from Area A display a median similar to that of the 

background soil type SeSS, but exhibit an lOR that spans a wider range than any of the 

background IORs for surfac\3 soils. Ar.ea B soil concentrations exhibit an lOR that is very similar 

to the lOR for background soil type NeSS, but somewhat less than the lOR for the background 

soil type SeSS. 
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Distributional analysis tests were also performed on the four background data sets and the four 

site data sets in order to establish whether any of these data sets match a normal or lognormal 

shape. Results oUhe background data distributional analysis are presented i'n Table 2, and the 

site data distributional analysis in Table 3. 

4.2 Statistical Methods 

The Base-Wide Background Study identified two types of statistical methods that may be utilized 

in accordance with Navy guidance (Navy, 2002) to evaluate whether site data are above 

background, either a two sample hypothesis test or a geochemical prediction method. At the 

Former Melville Water Tower Site, analytical results are not available for the mineral components 

that would be used to evaluate the geochemical correlation with arsenic in site-related samples. 

Therefore, site data were compared to background data using two sample hypothesis tests which 

start with an assumption (null hypothesis} that, site' con<~entrations are indistinguishable from 

background (belong to the same population distribution as background). These/tests determine if 

the null hypothesis can be rejected, which would indicate that site concentrations are greater than 

background. Since the site data is being compared to multiple background soil data groups, the 

null hypothesis would have to be rejected for all comparisons to arrive at a conclusive 

determination that the site condition is'above background; 

Multiple tests were performed, including the t-test (parametric), which looks for differences in the 

means of site and background data; the Mann Whitney test (non-parametric), which looks for 

which looks for differences between the site and,background rank sums; and the upper ranks or 

quantile test (parametric). which looks at the rank sums that constitute only the 'highest range of 

concentl'ations found'in site and background data sets. 

A detailed description of the upper ranks test is provided in Attachment B of this Appen<:lix. 

So that any type of statistically elevated concentrations among the site data would not be 

overlooked, a conservative decision scheme was employed that would designate site 

concentrations to be greater than the background soil being compared to if anyone of the three 

tests found a significant difference forthat soil data set. 

4.3 Statistical Tests To Compare Within Background Soil Types /' 

Background data sets representing the soil types NeSS and SeSS were tested twice - once to 
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see if arsenic ooncentrations in NeSS were significantly greater than those in SeSS,and agaln'to 

see if concentrations in SeSS were greater than those in NeSS. The level of significance was set 

to 0.025, so that the overall chance of ,finding differences of either variety would be 0.025 + 0.025 

= 0,05. In ~ddition" background data' from all depths for soil type Ne were compared to 

background data from· all depths for sGiitype,$e. Table 4 presents the outcome of these tests, 

which show that significant differences in Arsenic concentrations exist when data are compared 

between background soil types or between soil depth categorias.'Therefore, r it was'concluded 

that statistical comparisons to site data should be performed separately for each background soil 

type, since the site ,data cannot be assumed tG,be an equal mixture of background soil types . 

. 'j' 

4.4 Statistical Tests Comparing Water Tower Arsenic [;)ata fo Background 

The Former Melville Water Tower arsenic data were compared to background using statistical 

teets with a level of significanee set to 0.05. This means that random samples collected from the 

,,·site data popwlation'subjected to a statistical background coiilparison would not be expected to 

yield a conclusion' that site 'is greafer than ,background data more than S percent of the time if in 

'fact both data· sets actu,ally belonged to the same identical;underlying population distribution. 

Table.5 presents the outcome of statistical comp'arisClms for Area A soils versus baokground. As 

stated earlier,,since soils aMhe Water Tower s,ite are classified, as Udorthents·(soil. disturbed by 

cutting and filling), Area A soil could be comp'rised of a combination of soil types Ne and Se. 

Therefore, statistical tests were performed against each individual background soil type that might 

be present"" The ,results preser;'lted,in Table,,5 indicate. that arsenic cGnoentrations in Area' A soil 

are greater than those found in background soil,types NeSS and NeSB;; ,However, arsenic 

concentrations in Area A soil are not greater than arsenic concentrations in, backgrouhd soH type 

Se. 

Table S presel'lts the outcome of statistical comparisons for Area' H soils versus background. 

Again, Area B soil could be comprised of a combination of soil types Ne and Se. Therefore, 

statistical. tests were performed against eaoh individual background soil type that might be 

present. The test results in Tab'le S indicate tHat arsenic concentrations in Area B soil are greater 

than those found", in background' soil type 'NeSB, but they are not greater than arsenic 

con€:entrations in background soil types NeSS, SeSS,and SeSB . 

. Since all samples from Area C represent subsurface soil, statistical tests were performed using 

only backgroulld subsurface soils (SeSB, and NeSB). The test results in Table· 7 'indicate that 

arsenic aoneentrations in Area C soil are greater than those f0und in background soil type NeSB, 
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but they are not greater than arsenic concentrations in background soil type SeSB . 

Since all samples, of;, Ar.~a D . represent surface s.oil, statistical tests wer-e performed using only 

background sur:face. soi!~. The, test results in 'Fable 8 indicate that Area o soils are not 

considered to'be elevated relative to'either baokgrmmdsoiLtype (NeSS or SeSS)li 

5.0 SUMMARY ANDICONCLUSIONS 

Soil samples were collected after ,removal· actions from Areas A, B, C, and D at the Former 

Melville Water Tower Site. Two soil types, Ne and Se, represent the predominant soil types 

occurring in the vicinity'of the site .. However, th~. exact: composition of Wate'r Tower site soils is 

not known because soils have been disturbed by past cutting and filling. 

Recent removal actions at the site excavated soils containing concentratiofls of several metals 

that are,of regulatory concern. Since the regulatory levels of conoern for'arsenic in Mil are in 

some cases very close to or below' naturallyoccurting background cG)flcentrations.'of SOme soil 

near the site; a statistical comparison of the post-exc'avation' sample analytical data was 

performed to determine if the concentrations of arsenic remaining in soils at the site exceed 

background levels .. Several comparison were .. perforrned,against each of the site soil data sets in 

,order to determine whether residual concentrations are greater than those of any of ' the possible 

soil types naturally present -,: NeSS, NeSS, SeSS, or SeSB. 

The statistical testing shows that a) arsenic concentrations in all the post excavation site soils 

(Areas A" Bs e,(and' D) are not greater than those in the Se background soil data set, but are 

similar to the concentrations that would be'expected in s\Jrface and·subsurface soils of this type; 

and b), the post excavation site soils in Areas A, Band e do have arsenic concentrations greater 

than the Ne background data set. To simplify, the site arsenic concentrations are within expected 

ranges of the Se background soil, but they are higher than the' Ne ba'ckground soil. 

Given that arsenic in the background Se soil is higher than the background Ne soil, it has to be 

accepted that if there are appreciable amounts of Se soils present at the site, the site soil would 

have to have arsenic concentrations greater than those in the Ne background soil. Unless ,there 

are no Se soils present at the site, the arsenic concentrations in:the site data set could hot be as 

low as that measured in the Ne background data set. 

To conclude'; metals'content of the post exoavation samples collected are a result of both soil 

types likely present at the site,and arsenic concentrations greater than RIDEM criteria are likely a 
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result of the presence of the Se soil type, in which similarly elevated arsenic concentrations have 

been measured. 
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The quantile test or upper ranks test (EPA, 1992, 2006, NFEC, 2002) is a type of hot spot test. 

This test combines two subgroups of data (for example site and background) inti)' one set 'and 

determines whether an upper rank subset displays an unusually la~ge proportion of data points 

belonging to one subgroup, rather: than a mixture of samples from the two groups in the expected 

proportion equal to the ratio 'of number of samples between the parent data groups. In this 

procedure, the probability is calculated that k or more samples from the largest r data points in 

the combined data set belong to one subgroup, with the null hypothesis that the two subgroups 

come from the same population. If calculations show there is less than a five percent chance that 

k or more samples could be observed among a randomly selected subset of the r largest upp~r 

ranks of the data, then the test concludes that the k largest ranked samples from one subgroup 

exhibit statistically el~vated concentratiGms, which might indicate one or more hot spots. 

Procedure for conducting the Quantile test 

To conduct the quantile test, the site and background data sets (with nand m samples, 

respectively), are first combined together and arranged in the order of decreasing concentrations. 

The quantile test can be performed in one of two ways. One way is to refer to look-up tables 

(NFEC, 2002) of critical values for rand k that result in a probability very close to the level of 

significance desired for the test (for example, an alpha of 0.05 for comparing site versus 

background). Alternatively, the quantile test can be performed with an exact computation of the 

probability that kOr more samples out of the largest r data points in the combined data set of m + 

n background and site samples belong to the site data group. Combinatorial probabilities are 

determined using the hypergeometric distribution as follows: 

The choice of what size subset of the data set is selected to examine the upper ranks of the data 

is somewhat arbitrary, since the probability of a particular observed outcome can be calculated 

for any given size subgroup that contains the r largest data points of the combined data set of m 

+ n background plus site samples. For example, the test could be set up to only look at the top 

10 percent of concentrations, or the top 20 percent, etc. Since computer programs can perform 

multiple simulations rapidly, a sequence of test analyses can be Performed that looks all possible 
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ranked subsets of the combined data set. The sequence starts by examining only the 2 largest 

data poi.nts in the combined data set and calculates the probability, 02, of an outcome where the 

actual number of site samples-, k2, that occur among this subset 1s equal, to k2 or greater. The 

procedure is then repeated for the next larger subset of the combined data set which contains 

only the 3 largest ranked samples, and again for the subset consisting of the 4 largest, ranked 
1 ' ' 

samples,' etc. The s~quence is 'halted when the first non-detected result is' en6ountered, since it 

is not known whether' the true environmental concentration of any non-detected result is 

associated with a rank smaller or largerJhar:! that of other non-detects or other positive values 

less than the largest flon-detect in the data set. Practically speaking, the upper ranks fraction of 

the combined data se~ does not need to approach 100 percent, since in that situation the Mann­

Whitney rank sum test of the entire data set would be more easily performed. 

When all simulations are complete, the figure of merit most useful to the project investigation is 
/ , 

reported in a table, which may be either the data subset size having the most significant 

(smallest) alpha or the largest subset (the greatest number of upper ranked site samples) that,still 

generates an alpha I,ess than the desired level of significance (such as 0.05). ' The former 

situation identifies the most unusual site data subset that has the lowest probability of belonging 

to the same popu/ation"asbackground, while the latter corresponds to the largest number of site 

samples that can be considered to be unlikely to all belong to the same underlying population 

distribution as background. 

Example calculations for the quantile test using look-up tables can be found in the cited 

references (EPA, 2002, 200S and NFEG, 2002). An example of the method of calculation using 

the exact computation of probabilities is given.below. 

In Table 5 of the Newport Water Tower Site background comparison letter report, the arsenic 

sample results from Area A (28 samples) were compared to background subsurface soil samples 

associated with the soil type Stissing Silt Loam (15 samples). The reported results of the quantile 

test for this example were as follows: 

When the combined data set consisting of 28 Water Tower Site samples plus 15 background 

samples was examined, the 21 largest ranked sample concentrations included 12 Water Tower 

Site samples within this subset of data. The probability of finding at least 12 site samples among 

the 21 largest samples selected from the combined data set was calculated to be 0.9184. 

Therefore, the null hypothesis was not rejected and it cannot be concluded that the right tail of the 

site data distribution contains higher ranked concentrations than would be expected based on the 

background data set. 
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The Newport Water Tower Site arsenic data demonstrate the following ordered sample 

concentrations compar:ed to background Stissif.lg Silt Loam subsurface soil data: 

Background 
., 

Concentrations $it~ Rqnk (k) Site Concent~ations Overall Ra.nk (~) 
32.2 
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, 4 21 10 
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S )20 1:3 
". 
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: 1 18 '. 15 

.d , " 8. 16 '{, 16 
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" 
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4.5 4.5 ., 
4:4 

, 13.9 ,'; 

3.9 
3.7 
3,6 ,'J 
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If the Water Tower Site arsenic data belong to the same underlying population as background, 

then the probability, alpha, that 12 or more site samples would occur amongst the largest 21 

samples selected from the combined data set of 28 site samples and 15 background samples can 

be calc!Jlated as follows: 

a= 
f (15 '+ 2~ -: 2~)(2}) 

i=12 28, l . l 

(~5 + 28) . 28 
= 

41 (' 22 )(2]) L 28-,- i ·i 
i=12 . 

21 (. 22! ,) ( 21! ) 
i~:i (28 - i)! (i ~ ~)! (iJ )(21 - O! 

= ( '43! ) = 0.9184 

(28! )(15)! 

The computationbf factorials in thi~ instance was performed by computer programs. However, 

the same conclusion (the upper ranks of sile concentrations are not greater than the upper ranks 

of background) can be achieved by looking at the following table, with m == 15, n = 28, and noting 

that 7 site sal'"flples would have to b~ observed out of tile largest 7 samples in the combined data 

set in 'order to reject the null hypothesis. Since only 2 Water Tower Site samples were found 

within the' subset d.efine~ as the 7 largest ranked sampl~s from the combined data set, the 

probability of finding this many site samples or more among the 7 largest ~amples is greater than 

0.05. 
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TABLE C-6. Values of r, k, and a for the Quantile test when a is approximately equal to 0.05 

Number of Site Measurements,.n 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 
5 r, k 8,6 10,10 13,13 15,15 17,17 19,19 21,21 

« 0.051 0.057 0.043 0.046 0.051 0.054 ',0.055,· 

10 
4,4 5,5 14,12 6,6 9,9 10,10 12,12 :"13,13 14,14 ·~5,15 17,17 18,16 19,19 

0.043 0.057 0.045 0.046 0.052 0.058 0.046 . 0.050 0.054 0.057 0.049 0.052 0.055 

15 
2,2 3,3 4,4 5,5 6,6 7,7 8,8 9,9 9,9 10,~0 11,11 12,.1:2 13,13 14,14 

0.053 0.052 0.050 0.048 0.046 0.045 0.044 0.043 0.050 0.057 0.055 0.054 0.052 0.051 

20 
9,4 8,5 6,5 4,4 5,5 9,8 6,6 7,7 8,6· .. 6,8 9,9 10,10 1.0,10 11,11 

0.040 0.058 0.040 0.053 0.043 0.052 0.055 0.046 "0.043 0.057 0.051 0.046 0.057 0.052 

25 
6,3 6,4 3,3 6,5 4,4 5,5 5,5 6,6 .11,10 7,7 8,6 1\,8 9,9 9,9 

0.041 0.043 0.046 0.052 0.055 0.041 0.059 0.046 0.042 . . 0.050 6.042 0.053 0.045 0.055 

E 
i c .. 
E 
I!! 
" ! 

30 
3,2 2,2 10,6 3,3 11,8 4,4 8,7 5,5 6,6 6,6 7,7 7,7 8,8 8,6 

0.047 0.058 0.052 0.058 0.046 0.055 0.045 0.054 0.040 0.053 0.041 0.052 0.042 0.051 

35 
6,3 2,2 6,4 3,3 6,5 4,4 4,4 6,7 5;5' 9;8 6,6 6,6 1,7 7,7 

0.046 0.045 0.058 0.043 0.041 0.040 0.057 0.043 0.051 0.052 0.047 . 0.058. 0.043 0.053 

40 
4,2 5,3 4,3 10,6 3,3 6,5 4.4 4,4 8.7 5,5 9,8 6,6 6,6 11,10 

0.055 0.048 0.057 0.059 0.053 0.048 0.043 0.058 0.042 0.048 0.047 0.042 0.051 0.042 
::;: 
:;; 
c: 

~ 
11 
" 

45 
4,2 9,4 2,2 8,5 3,3 8,6 6.5 4,4 4,4 '8,7 5,5 5,5 9,8 6,6 

0.045 0.047 0.059 0.052 0.042 0.041 0.054 0.045 0.058 0.041 0.046 0.05.7 Q:059 0.047 

50 
6,3 2,2 6,4 12,7 3,3 8,6 6,5 4,4 4,4 8,7 5,5 5,5 9,8 

0.052 0.050 0.051 0.050 0.049 0.049 0.059 0.047 0.059 0.041 0.045 0;054 0.051 
III 

!!!. .. 
~ 
JJi 

65 
3,2 2,2 4,3 8,5 3,3 5,4 6,5 9,7 4,4 4,4 8',7 ,.5,5 5,5 

0.059 0.043 0.056 0.058 0.041 0.041 0.046 . 0.042' 0.048 0.059 0.040 Q~043 0.052 

60 
3,2 5,3 4,3 6,4 3,3 3,3 8,6 6,5 .9,7 4,4 4,4 13,10 5,5 

0.052 0.052 0.046 0.059 0.035 0.047 0.043 ',0.051 . 0.046 0.049 0.059 0.052 0.042 
It: 
'!5 
.8 
E 

" z 

65 
3,2 5,3 2,2 6,4 10,6 3,3 3,3 6,5 6;5 4,4 4,4 4,4 13,10 

0.045 0.043 0.053 0.048 0.050 0.040 0.053 0.041 0.055 0.042 0.050 0.060 0.052 

70 
8,3 9,4 2,2 4,3 8,5 5,4 3,3 3.3 6;5 6,5 4,4 4,4 4.4 

0.057 0.048 0.047 0.055 0.050 0.041 0.045 0.057 0.045 0.058 0.043 0.051 0;060 

75 
6,3 6,3 2,2 4,3 6.4 10,6 3,3 3,3 s;a 6,5 9,7 4,4 4,4 

0.049 0.058 0.043 0.047 0.054 0.053 0.040 ·0.051 0.044 0.049 0.041 0:044 0.052 

80 
4,2 6,3 5,3 2,2 6,4 8.5 5,4 3,3 3,3 6,5 

0.: 

'''9,7 4,4 
0.059 0.048 0.053 0.055 0.046 0.055 0.042 :0.045" 0,055 0.041 0.043 0.045 

85 
4,2 3,2 5,3 2,2 4,3 4,3 10,6 5,4 3,3 3,3 5;5 6,5 9,7 

0.054 0.058 0.047 0.050 0.054 0.048 0.056 "'0.049 0.049 1\.059 0.044 a.055 0.045 

90 
3,2 5.3 2,2 6.4 6,4 8,5 5,4 3;3 ' . .3,3 8;6 6,5 6,5 

0.053 0.041 0.046 0.059 0.051 0.059 '.;0.042 0.044 "0.053 0.045 0.047 0.058 

95 
3,2 9,4 2[}. 2,2 4,3 8,5 10,6 5;4 . 3,3 3,3 6,5 6.5 

0.048 0.048 0.042 0.058 0.059 0.050 ·0.058 0.048 0.048 0.056 0.041 0.050 

100 
3,2 6,3 5,3 2,2 4,3 6,4 .: 10,6 5,4 3,3 3,3 3,3 6,5 

0.044 0.057 0.054 0.052 0.053 0.056 ,0.049 0·043 0.043 0.051 O'Il5!l ~ 

75 80 85 90 

20,20 21,21 23,23 
0.057 0.059 0.053 
15,15 16,16 16,16 17,17 
0.050 0.049 0.056 0.057 
12,12 _ 12,12 13,13 14,14 
0.048 0.057 0.053 0.049 
10,10 11,11 11,1'1 11,11 
0.048 0.042 0.050 0.058 

9,9 9,9 9,9 10,10'" 
0.042 0.050 0.059 0.049 

8,8 8,6 6,8 9,9 
0.041 0.049 0.057 0.046 

7,7 7,7 8,8 6;6 
0.045 0.053 li041 0.048 

6,6 11,10 7,7 7,7 
0.055 0.046 0.047 0,054 

6,6 6,6 6,6 7,7 
0.043 0.050 0.058 0.042 

9;8 6,6 6,6 6,6 
0.048 0.040 0.047 0.054 

5,5 5,5 9,8 6,6 
0.050 0.058 0.054 0.044 

5,5 5,5 5,5 9;6 
0.041 0.048 0.058 0.051 

13,10 5,5 5,5 5,5 

0.051 0:041 0.047 0.054' 
5,5' 13,10 8';1" 5,5 

0.01lO 0.051 0.047 .0.046 
4,4 7,6 J~,10 8,7 

0.053 0.056 .o.D51 0.046 
4,4 4,4 7,6 10,8 

0.046 0;053 0.059- 0.060 
4,4 4,4 '4;4 7,6 

0.041 0.047 0.054 0.059 

~,7 4,4 4,4 4,4 
0.040 0.042 0.048 0.054 

6,5 9,7 4,4 4;4 
0.053 '0.042 0.043 0.049 

95 100 

16,16 19,19 

0.055 0.055 

14,14 15,15 
0.057 0.054 

12,12 12,12 

0.052 .0.050 
-to,10 11,11 
0.057 0.049 

9,9 10,10 
-0.058 0.044 

6,6 9,9 

0.055 0.043 

8,8 8,6 
0.041 0.047 

7,7 7,7 

0.048 0.054 

11,10 7,7 
0.043 0.043 

6,6 6.6 
0.050 0.056 

6,6 6,6 
0.041 0.047 

9,8 9,8 
0.049 0.057 

5,5 5,5 
0.052 0.058 

5,5 5,5 
01)45 0.051 

8,7 5,5. 

0.045 0.044 

10,8 8,7 
0.060 0.045 

7,6 10,8 

0.059 0.059 

4,4 7,6 

0.055 0.059 
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TABLE C-5. Values of r, k, and (X for the Quantile test when (X is approximately equal to 0.025 

Number of Site Measurements, n 

5 10 15 20 25 30 35 -«I 45 50 55 60 65 

5 
r, k 9,9 12,12 15,15 17,17 20,20 22,22 25,25 
(t 0.030 0.024 0.021 0.026 0.024 0.028 0.025 

10 
7,6 6,6 8,8 9,9 11,11 12,12 14,14 15,15 17,17 18,18 20,20 21,21 

0.029 0.028 0.022 0.029 0.024 0.029 0.025 0.029 0.025 0.029 0.026 0.029 

15 
11,5 6,5 5,5 6,6 7,7 8,8 9,9 10,10 11,11 13.13 14,14 15,15 16,16 

0.030 0.023 0.021 0.024 0.026 0.027 0.028 0.029 0.030 0.022 0.023 0.023 0.024 

20 
8,4 3,3 4,4 5;5 6,6 7,7 12,11 13,12 9,9 10,10 11,11 12,12 13,13 

0.023 0.030 0.026 0.024 0.022 0.020 0.021 0.024 0.028 0.026 0.024 0.023 0.022 

25 
2,2 8,5 6,5 7,6 5,5 6,6 10,9 7,7 8,8 13,12 9,9 10,10 11.11 

0.023 0.027 0.021 0.023 0.025 0.020 0.026 0.027 0.023 0.027 0.027 0.024 0.022 

e 
'Ii 

30 
6,3 , 6,4 9,6 4,4 7,6 5,5 9,S 6,6 7,7 12,11 S,S 9,9 9,9 

0.026 0.026 0.026 0.021 0.029 0.026 0.024 0.029 0.023 0.021 0.025 0.021 0.027 
C 
OJ e 
i! 
::s .. .. 
OJ 

35 
7,3 4,3 3,3 6,5 4,4 10,8 5;5 9,8 6,6 7,7 7,7 8,8 8,8 

0.030 0.030 0.023 0.020 0.026 0.022 0.027 0.024 0.027 0.020 0.027 0.021 0.027 

40 
3,2 4,3 8,5 11,7 6,5 4,4 10,8 5,5 9,8 6,6 10,9 7,7 12,11 

0.029 0.022 0,028 0.025 0.028 0.030 0.026 0.027 0.023 0.026 0.028 0.024 0.020 
:;: 
;; 
c 

45 
3,2 8,4 6,4 3,3 8,6 4,4 7,6 5,5 5,5 9,8 6,6 10,9 7,7 

0.023 0.029 0.030 0.026 0.021 0.023 0.025 0.020 0.028 0.023 0.024 0.026 0.022 

~ 
"" '" l;! 
!!!. 
OJ 

~ 
~ 

50 
2,2 6,4 3,3 11,7 6,5 4,4 7,6 5,5 5,5 9,8 6,6 6,6 

0.025 0.022 0.021 0.027 9·026 0.026 0.028 0.021 . 0.028 0.022 0.023 0.029 

55 
2,2 4,3 8,5 3,3 8,6 4,4 4,4 10,8 5,5 5,5 9,8 6,6 

0.022 0.029 0.028 0.028 0.021 0.020 0.029 0.021 0.022 0.028 0.022 0.023 

60 
14,5 4,3 8,5 3,3 11,1 6,5 4,4 7,6 10,8 5,5 5,5 9,8 

0.022 0.024 0.021 0.023 0.029 0.024 0.023 0.023 0.024 0.023 0.029 0.022 
~ 

'0 
~ 
J:I e 
" z 

65 
6,3 7,4 6,4 10,6 3,3 8,6 6,5 4,4 7,6 10,8 5,5 5,5 

0.028 0.021 0.025 0.025 0.029 0.021 0.029 0.026 0.026 0.026 0.023 0.029 

70 
6,3 2,2 6,4 8,5 3,3 13,8 6,5 4,4 4,4 7,6 10,8 5,5 

0.024 0.029 0.021 0.028 0.025 0.026 0.023 0.022 0.028 0.028 0.027 0.024 

15 
11,4 2,2 4,3 8,5 3,3 9,6 8,6 6,5 4,4 7,6 7,6 10,8 

0.022· 0.026 0.028 0.022 0.022 0.028 0.021 0.027 0.024 0.023 0.030 0.029 

80 
1,3 2,2 4,3 6,4 10,6 3,3 13,8 6,5 4,4 4,4 7,6 10,8 

0.028 0.024 0.024 0.028 0.024 0.027 0.027 .0.023 0.020 0.026 0.024 0.023 

85 
3.2 2,2 4,3 6,4 8,5 3,3 9,6 8,6 6,5 4,4 4,4 7,6 

0.029 0.021 0.021 0.023 0.028 0.023 0.030 0.020 0.026 0.022 0.028 0.026 

90 
5,3 11,5 9,5 8,5 3,3 3,3 13,8 6,5 6,5 4.4 4,4 

0.020 0.027 0.023 0.023 0.021 0.028 0.028 0.022 0.029 0.024 0.029 

95 
10,4 2,2 4,3 6,4 10,6 3,3 11,7 8,6 6,5 4,4 4,4 

0.029 0.029 0.028 0.Of9 0.023 0.025 0.026 0.020 0.025 0.021 0.026 

100 
6,3 2,2 4,3 6,4 8,5 3,3 3,3 13,8 6,5 6,5 4,4 

0.029 0.027 0.025 0.025 0.028 0.022 0.029 0.028 0.022 0.028 0.023 
.. -

70 75 80 Ill! 90 95 100 

23,23 24,24 26,26 27,27 
0.026 0.029 0.026 0.:029 
17,17 18,18 19,19 21,21 . 21,21 22,22 23,23 
0.025 0.025 0.026 0.021 . 0.027 0.027 0.027 
13,13 14,14 15,15 16,16 17,17 17,17 18;18 
0.029 0.027 0.026 0;025-' 0.024 0.029 0.028 
11,11 12,12 13,13 13,13 14,14 . 15.15 15,15. 
0.028 0.Q25 0.023 0:02~ 0.02? 0.023 0.028 
10,10 10,10 11,11 11,11 12,12 .13;13 13,13 
0.023 0.029 0.025 0'030 ' 0.026 '0.023 0.027 

9,9 9,9 10,10 10,10 11,11 11,1'1 12,12 
0.022 0.027 0.022 0.027' 0.022 0.027 0.023 

8,8 8,8 9,9 9,9 10,10 10,10 11,11 
0.023 0.029 0.022 0.027 0.021 0,026 0:021 

7,7 8,8 8,8 8,8 . 9,~ ,·9,9 10,1ll 
0.027 0.020 0.025 0.030 0.023, ,0.027 0.021 

7,7 7,7 12,11 8,1l 8,8 ,13;t~ 9,9 
0.020 0.025 0.020 0.022· 0.026.' 0.027 0.023 

6,6 10,9 7,7 7,7 12,11 8,8 8,8 
0.Q28 0.029 0.023 (1027 0.023 0.023 0.027 

):, 

~ 
~ 

6,6 6,6 10,9 7,7 7,7 7,.7 8,8 
0.022 0.027 0.027 0;021 0.025 .0.030 0.021 

9,S 6,6 6,6 10,9 7,7. .. 7,7 '7,7 
0.022 0.021 0.026 0.026 0.020 0.024 0.0211 

q 
(.") 
0 

~ 
5,5 9,8 6,6 6,6 6,6 10,9 7,1' 

0.029 0.022 0.021 0.025 0.029 o.oao 0.022 

5,5 5,5 9,8 '6,6 6,6· 6,6 10.9 
0.024 0.029 0.021 0:P21 0.024 0.028 0.a28 

5,5 5,5 5,5 9,8 6,6 6,6 6,6 
0.020 0.025 0.029 0;021 0.020.. 0.024 0.027 

10,S 5,5 5,5 5,5 9,8 6,6 6,6 
0.024 0.021 0.025 0.029 0.021:: 0.020 0.023 

7,6 10,8 5,5 5,5 5,5 9,8 9,8 
0.028 0.026 0.022 0.025 0.030 0.021 0.025 

1,6 7,6 10,8 5,5 . 5,5. 5,5 9,8 
0.024 0.029 0.027 0.022 0.026 0.030 0.021 

4,4 7,6 10,8 10,8 5,5, 
5,5 .... ~ .0~0'0Z.5_ ~ . omS 0.022 0.026 

~ 
III 
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E1-11_SESBOC.xIS 

APPENDIX E, TABLE E1·11 

DeSCRIPTIVE STATISTICS FOR SUBSURFACE SOil CLASSIFICATION: $TlSSING SILT LOAM (SESB) 
BASEWIOE BACKGROUND STIJOY 

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND 

Fteq. R_oIPositive 

of Deu.c!Ion lII ... nol l"",,_ ~rqua'" StNldatd 
S\.Ib$Iance Deloctjon Min. .. .... AlO"", ofM ...... um Range (Deleets) Davl.lIon 

Ah.r'n;num 15115 9060 • 14000 11100 BWBK.s~~108 3300 H2O 

Alsenic 15/15 4.4 - 37 .1 16.8 BWSK·S8-S01)6.Q 1 Os-{) 14.1 8.86 

Ba~lIT\ 15115 19.3 J - 30.2 J 252 BWBK-SS-S~I06 5.9 3.14 

Beryll"", 15115. 0.44 - 0.62 0.524 BWSK~0108 0.08 0.0536 

C8dmi..-n 11/15 0.084 J - 0.28 0.135 BWSI\-S8-SOO8..Q108 0.12 0.072.4 

calci.." 15115 703 J - 1540 J 1170 BWBK-S8-S008..Q107 338 255 
CIlrt>mlum 15115 12.6 • 17.3 14.8 BWBK-SB-SOO8-0107 2.5 1.51 

Coban 15115 9 - 17.7 13.7 BWBI<·SB-SClro-Ol08 S.1 3.13 

Copper 15115 11.\ • 30.5 19.5 BWBK-SB-S003·0.108 10.6 6.07 

Iron 15115 15000 - 48600 29f;0O BWBK-SB-S01)6.Q108 12200 8740 

~d 15115 7.1 • 15.4 10.3 IlWBI(·S8-$OI)6.QI06 4.9 2.23 

~ag"".'um 15115 2380 • 3850 2970 BWeK·Sfl.SOCJl.OI06 1()50 496 

Manga"""" 15115 191 - 1330 ~1 IlWBK-SS·S01 1-Q108 2n 320 

NIcl<eJ 15115 15.1 - 37.1 24.2 BW8~S8-S003..()loe 11 .3 6.42 

POlu.lum 15115 376 J ·m J 548 BWSK-S6-SOO8-0107 124 7i.2 

Se4enium 1/1 5 O.~ J - 0 .5 J 0.155 BWBK-SB-SOO6-0108-0 0.167 0.0663 

Sodium 3115 56.8 J • 1i!/.& J 35.2 BW8K-SI!-SOIEl-Ol04 2 13.1 

V_Ii.." 15115 15.5 · 2'.2 lS.7 BWl!K-SB-SOQ&.Ol0&-0 2.3 1.SS 

~c -
15f15 34.1 · 74.5 55.4 BWI!K-SB-S003·Ql06 21 .5 lUi 

Noles: 

Unils are my/kg. 
Number of sample results excludes rejected data or blank.-quallfled data. Duplicates are coosldered as one result. 
Mean of all data includes poslUve detections and non-delected ",suits. Detection limits are divided by two. 

V.nance 
2noooo 

73.3 

9.2 
0.00269 

0.00489 

60500 

2.14 

9.15 

34.~ 

71300000 

4.6Z 

229000 

95500 

l8.4 

5850 
0.00411 

160 

2.63 

152 

Frequency of delec~on refers to number of Urnes compound was detected among ell samples versus lotal number of samples. 
Number of samples may vary based on Ihe number of usable results. 

Sk_"" 

0.334 

·0 .089 

0.138 

0.250 

0.252 

..(l.Se6 

0.206 

-4.040 

·0.024 

-0.258 

0.118 

00509 

1.972 
0.220 

~.156 

' .207 

1.562 

..Q.119 

-Q.242 

Kur109i~ 

-1 .288 

-1 .251 

-1 .044 

..Q.9fi3 

-1.032 

..Q.426 

-1 .242 

-1 .631 

-1.027 

-<1.888 

-1282 

- 1.059 

3.594 

..Q.SS3 

..Q.S06 

2.627 

0.657 

-0.475 
·1 .082 

Skswoess = (n"SUM{x-xbar)3)1«o-1Xo-2)s3)" 8 measure of asymmetry of a distribution. 0 iodicels:; perfect symmetry. F'osil .... e Of r>egatlve values indicale asymme!ry. 

Kurtosis" ((n+lj"n·SUM(x-xbar}4)1((o-' )"(0-2)"(0-3)"54) - (3-(I\-I)2)1((0-2)(n-3»)" measures sharpness of the peak of a distlibutioo (+ or -) relative to normal distribution. 

OeometJtc 

Me ... 

1()1130 

14.1 

ZS.O 
0.S22 

0.114 

1138 

1~ .7 

13.3 

18.7 

281&7 

10.0 

2928 

391 

23.4 

542 

0.143 

33.4 

18.6 -
53.9 

CTO 043 



APPENDIX E, TABLE E1-10 
DESCRIPTIVE STATISTICS FOR SURFACE SOIL CLASSIFICATION: STISSING SILT LOAM (SESS) 

BASEWIOE BACKGR.0UNO STUDY 
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND 

Freq. Range of P08iUve 

of Delel:tlon .... anof Localion lnle""",rtll. Slandard 

SUbstance Detection Nln. Max. AU Data of MaximOOl Range (Detect&) ()evh,tion 

Aluminum 20120 7S8() - 16700 12100 DABK-S-S004-ooo1 3000 2230 

Arsenic - - 20120 3.3 J - 71 .7 J 13 Q,ABK-S-SOO6-oool 5.77 14.6 

Barium 20120 15.1 J • 60.6 35 OABKo$-SOO2-ooo1 19.9 11.7 

Beryllium 1120 0.37 J • 0.37 .1 0.35 DASK 0$0$006-0001 0.185 0.0316 

Chromium 20120 7.6 • 28.2 12.7 DABK-S-SOO2'{)OOI 3.8 4.27 

Cobeh 20120 3 .3 J - 1 1.9 5.52 DABK-S-SOO6.OCJOl 1.63 2.33 

Iron 20120 6290 • 53900 19600 DABK-S-S006-0001 7300 9130 

leoo 20120 13.4 - 38 23.2 DABK-So$O 19-0001 8.2 6.59 
Magnesium 15120 1570 - 2930 1660 DABK·S-S020-0001 710 742 

ManQBnese 20120 46.6 - 373 130 OABI<-S-S006-0001 108.8 88,4 

Mercury 2120 0.1 J · 0.12 J 0.0559 DABI< -S-S020-000 1 0.045 0.0293 

Nickel 20120 5.3 J - 19.1 11 OABK-S-S002-oool. 4 .% 3.39 

Vanad;"m 20120 14 - 34.2 25.1 DAaK -5-$003-000 I 7.9 5 .41 

Zinc 20120 21 .4 - 81.7 43.3 DABKo$-SOO2-0001 17.9 14 .2 

Noles: 

Units are mg/kg. 
Number of sample results excludes rejected data or blank-qualified data. DupJicaJes are considered as one resulL 
Mean of all data includes positive detections and non-deJected results. Detection limits are divided by two. 

Variance 

4740000 

201 

130 

0.000963 

17,3 

5.17 

79200000 

41.3 

522000 

7430 

0.000816 

10.9 
27.8 

193 

Frequency of detection refers to number of times compound was detected among all samples versus total number of samples. 
Number of samples may vary based OIl the number of usable results. 

S\(awness 

0.122 

3.790 

0.375 

0.046 

2.638 

2.027 

2.893 

O.~ 

-0.199 

1.581 

1.189 

0.387 

0.006 

0.601 

Kurtosis 

-0.329 

15.614 

-0.526 

-0.229 

9.283 

3.606 
11.138 

0.036 

-0.,744 

1.903 

0.190 

0.305 

-0.457 

1.473 

Skewness = (n'SUM(x-xbar)3)/«n-l )(n-2)s3) = a measure of asymmetry of a distribution. 0 Indlcal9s perfect symmetry. Positive or negative values Indicate asymmetry. 

Kurtosis = «n+l )'n'SUM(x-xbar}4)/«n-1 t(n-2)"(n-.3)"s4) - (3'(n-1 }2)1«n-2)(n-3» = measures sharpness of the peak 01 a distribution (+ or -) relative to normal distribution. 

E1-10_SESSOC.xls 

a.omellfe 

Mean 

11857 

9.86 

33.1 

0.349 

12.2 

5.18 

16225 

22.3 

1460 

110 

0.050 

10.5 

24.S 

41 .1 

CT0043 



E1-07 _NES[30C.xls 

APPENDIX E, TABLE E1-7 

DESCRIPTIV£ STATlSTICS FOR SUBSURFACE SOIL CLASSIFICATlON: NEWPORT SILT LOAM (NESS) 

BASEWIDE BACKGROUND STUDY 

NAVSTA NEWPORT, NEWPORi, RHODE ISLAND 

F_ 
R_ofP",,1tivtl 

of Det.etlo~ " ... no/ loc:;ollon Intarquartilo Standanl 
SUbol .... DeI.cllon MIn. .. .... AI Dota ofM_um R_(DW>cIs) Deviation 

Aluminum 20120 8090 - 12300. 10600 BWBK-SB~E01'()108 1000 1110 

Arsenic 20120 1.9 - 5.8 3.71 BWBK-se~E02'()109 2.55 1.32 

Barium 20/20 16.4 - 39.6 26.5 BWSK-S8-NE102·011O 15.7 6.19 

8ory1~um 2OI2SJ 0.3 • O.Sl 0.3~ BWBK-SB-NE~o.ol07 0.071 0.0558 

Cadmllm 2120 0.067 J • 0.075 J 0.0322 BWIlK-SB-NE01·0108 0.0247 0.0134 

calcium 20/20 ~14 - 815 640 BWBK-S~EO~110 256 143 

Cr.-omium 20/20 7 .6 J - 14.9 11.3 SWBK-SB-NE01-0106 3.35 2.13 

!cOb." 20120 4.8 - 9.6 7.07 BWBK·SB-NEOI'()l06 2.82 1.62 

Copper 20120 8.5 - 16.8 12.9 BWSK-$B~E()5·0106 3.5 2.3 

ton 20120 11800 - 23700 18000 BWSK-~E01'()108 7100 :rrrO 
Load 2OI2SJ 5.5 - 7.6 6.77 BWBK..s8-NE07-0107 0.97 0.648 
Magnesium £0120 2050 - 3SOO 290W 8W8K-S8-NE01-O 1 08 620 4&5 

Ma!!jilllese 2fJflO 176 - 634 285 BWBK-SB-NEIl2·0109 106 99.3 

",",mury 2120 0.013 - 0.017 0.0077 BWBK-SB-NE07-o107 0.00725 0 .002458 

~i,*,,1 20120 8.ll - 19 13.5 BWBK-SB--NEOH)I06 6.5 3.47 

Pot8ss:um 20120 434 · 2040 J 1030 SWeK-SB-l'lE.l 0$-0 I 10 1082 583 

Sodium 1120 54.9 J - 54.9 J 29.3 BWBK-S8-Nel05--0110 27.~ 623 

VonadkJm 20120 11 .7 - 16.S 1~ BWSK-S8-NE10-0107 1.8 1.7 

!Zinc 20120 22.1 J - 41.9 32 BWBK-8B-NEOHll08 10.3 6.31 

Notes: 

Units lira mg/kg. 
Number of sample results ex dudes rejected data or blank-qualilled data. Duplicates are considered as one result. 
Mean of all data includes positive detections and non-detected resulls. Detection limits are divided by two. 

Variance 

1160000 

1.67 

63.8 

0.00296 
0.000172 

1~ 

1.3 --
2.49 

5.03 

13500000 

0.399 

197000 

9370 

0.0000068 

11.4 

32JOOO 
36.9 

2.76 

37.8 

Frequency of detection refers to number of times compound was detected among all samples ve~us total number of samples. 
Number of samples may vary based on the number of usable results. 

S_os 

-0.790 

0.062 

0274 

0.212 

2.860 

0245 

.().119 

0.111 

·0.068 
0 .048 

-0.347 

0.223 

237:; 

2.822 

0.197 

0.226 

4.034 

1.025 

0.180 

Kw1:oslo 

1.014 

· 1.630 

·1.482 

-0.:144 

7.179 

-1 .235 

'().758 

-1.520 
'().913 

-1.376 

-0.721 

-0.113 

7.8O-G 

8.1 56 

-1 .485 

-1.766 

17.097 

1.150 
-1.2&5 

Skewness" (n"SUM(x-xbar)3)1((n-l )(Il-2)s3)" iI measure of asymmetJy of a d;stribollon. 0 indicates perlect symmelTy. Positive ()( negative values indicate asymmetry. 
Kurtosis" ((n+1)'n-SUM(x·xber)4)1((n-l)·(n-2.)"(Il-3)'s4) - (3"(n-l)2.)I({r>-2)(r>-3» ~ measures sharpness of the peak of a distrlbotlon (1 or -) relmive to normal dislribulion. 

G ....... etJ1c 

"'-
11)5)9 

3.47 

25.3 

0.39 

0.031 

522 

11.1 

6.89 

12.71 

17623 -
6.73 

2907 

Z72 
0.0074 

13.1 

663 

28.9 

13.9 

31.4 
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APPENDIX E, TABLE E1-6 

DESCRJPTlVE STAnSTICS FOR SURFACE SOIL CLASSIFICATION: NEWPORT SILT LOAM (NESS) 
BASEWIDE BACKGROUND STUDY 

NAVSTA NEWPORT, NEWPORT, RHODE ISLM.ID 
I 

F19q. ItangeolPooltive Ja,Ion of OeLedicft lA .... nof ~rquartilo Stand .... 

Substance DelllCIlon Min. M .... AID"'" ot..J.mnum Ranv~ (DeIects) Owiation Variance 

Alumlu.m Z.Z/22 9260 • 17900 ' 3 IQO eWBK-Ss-NEO~OI 4900 281 0 7520000 

~c 22/22 1.7 • 17.1 6 28 BWBK-SS-NE02-OO01 6.4 4.39 18.4 

BanlR 22122 182 • 36.3 ZS.2 I1WIlK-Ss-NEO~OI 6.7 5.03 24.2 
BerytiLl'l'l 22122 0.28 J • 0.79 0.4a5 BWeK·SS-NEO~OOOI 0225 0.133 0.017 

cadmlLl'l'l tv22 O.OOS J - 0.53 0.0748 BKG-SS03·NEB-0016 0.1 677 0.11 0.0116 

Calcium 22122 231 J - 559 J 370 BWBK-SS-NE01-OO01 169 103 10100 

CtuorroLl'l'l 22/22 6 .3 - 17.1 11 .3 BWBK-SS-NE01-OO01 7.6 3.95 14.9 

CaMI1 22/22 1.5 J - 7.4 3.83 BWIII(·SS-NE04-0001 3.12 1.93 3.54. 

Copper 22/ZZ 3.3 • 20.3 10.1 BWBK-SS-NEI ()'()()OI 9.4 5.82 32.3 

""0 22122 9020 - 23000 15100 :ewBK,SS -NE01-OO01 9100 4870 22600000 

Lead 22122 8..2 - 44 J 16.6 BKG-SS03-NEB-OOI6 8.8 8.15 63,4 

Magnesium 22/22 932 J • 2790 J 1760 BWBK-SS-NE02-OO01 940 602 346000 
MOI\lJi>ner;e 22122 65.S - 290 171 I1WBK -SS-NE01-OO01 76 60.8 2470 

Mon:ury 22122 0.02' J - 024 0 .0844 BWBK.SS-NEot-OOOl 0.Q947 0.0606 0 .00351 

I;!c/lol 22122 4.6 • 16.5 9.44 BWBK·SS-NE02-OOOI 6.75 3.114 14.1 

Potassium 22122 3Q8 • 666 402 ewBK-S~El01~001 49 69.4 460Q 

$ejenium 16122 0.2 J - 9·89 Q.295 BKG-SS03-NEB-0016 0.145 0. '92 0.0353 

Vanadium 22/22 12.5 - 23.1 16. \ BKG-SS 03--NEB-$16 5.5 3.26 lQ.3 

Zinc 22122 15.6 - 67.4 29.9 BWBK-SS-NEOZ-OOOI 19.9 13.7 179 

No~s: I 

Units are mglkg. 
Number of sample results e)(dudes rejected data or blank-qualified data. Duplicatas are considered as one resulL 
Mean of all data includes positive detections and non-detected results. Detectidn limits ace divided by two. 
Frequency of detection refers to number of times compound was detected am~g all samples versus tolal number of samples. 
Number or samples may vary based on the number of usable results. i 

8"""'n .... 
.{J.037 

0.963 

0.631 

0.235 

3.695 

0.365 
Q.Q47 

0..3S6 

0.483 

0 .091 

1.930 

0.242 

0.431 

0.926 

0.IB6 

2.~ 

1.399 

-0.123 

1.170 

IWrt .... 

·1.492 

0.259 

.{J..229 

.{J.422 

14.983 

-' .22' 
-1.651 

·1 .134 

-1.124 

-' .594 
5.138 

-1.189 

.{J.OSI 

0.323 

-1.416 

10.230 

3.215 

·1 .016 

1.354 

Skewness" (n'SUM(I(-id)ar)3)1«n-l)(n-2)s3)" a meas.." of asymmalry of a disbibution~ 0 indica!es perfecl symmelry. Posi!i~e Of negative values indj~le asymmelry. 
KUItosis" «n+1)"n'SUM(><-xbar)4)1«n-l)"(n-2)"(n-3)"s4) - (3*(n-1)2y«n·2Xn-3»" measJres sharpness of !he peak of a distribUtion (+ or -I relative 10 nonnat rllslTlbutlon. 

I 
I 
I 

Geomearle l 

Mean 

' 2656 
4.94 

24.8 

0.47 

0.Q48 

356.5 '. 
10.7 

3.35 

8.49 

14314 

lS.1 

16.37 

163.6 

O.~ 

6..67 

397 

0.24 

17.8 
27.3 
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,ATTACHMENT 0 , 
Text Revisions for The SASE Report 

Former Melville Water Tower Site 

The'textprovided in this Attaohment has been prepared to clarify the sectibns of the SASE report dated 
November 2008 related to arsenic in soil at the Former Melville Water Tower Site, 1485 West Main Road, 
portsmouth Rhode' Island. ,"'.'. . ., , 

Added Text: New Last Paragraph!for Section 2.3.1 : 

As noted above, this initial testing was conducted using an Innov-X Model XT-440 X-Ray fluorescence 

detector (XRF). The XRF technology was originally developed to identify heavy metals in dry materials. 

Since its development, XRF technology has gone through improvements to become accepted as an 

adequate screening device to provide relative (\:oncentratiQr:ts:of some metals' in dry soil'samples'. ,.," 

However, the XRF has a tendency to provide higher concentrations of arsenic in soil than the fixed 

laboratory methods, which is what the regulatory criteria are based on. In addition, the 'moisture content 

and lead content of the'soil can interfere withXRF results for arsenic(1). The RIDEM report states that the 

ground surface was "semi-frozen", and although:the moisture content is not repdrted,the'report does 

state "moisture content may have an effect on the accuracy of the results,,(2). This calls into question the 

concentrations reported. 

Addedtext: Text to ,bel Incorporated to S.ection 2.3.2~ 

To verify RIDIEMs findings, the U.S,ERA collected surface 'soli samples and paint chip samples from the 

site in May 2006. EPA had samples analyzed 'with a: fixed-laboratory' XRF speotrometer at the EPA New 

England Regional LaDoratdry in Chelmsfora MA. -Arsenio was not found at a detection limit 6f '1 ° mg/kg in 

any of the 7 surface soil samples collected at that time, even those that were collected'directly undel'the 

tower and those in which blue'paint chips were observed(3). Similarly, arsenic was riot detected in tl;te 

paint chip samples analyzed by the, US EPA ,laboratory, While EI?A's analysis found lead ooncentrations 

in soil similar to,that measured by RIDEM (:::>1QOO mg/kg) and found lead in paint chip samples up to 
, 

25,000 mg/kg, they did not substantiate RIDEMs findings of arsenic in paint or Soil. 

Tetra Tech NUS Inc., aoting as a representative to the U.S. Navy, split the samples of paint ohips 

analyzed by USEPA in May. The paint cRips were analyzed by;a fixed commercial laboratory tHrough 

total digestion analysis for both lead and arsenic. This analysis provided concentrations of arsenic in four 

of six Jl)aint chip samples'from 2.4 mg/kg to 74 mg/kg, and non detected in two samples. Lead 
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concentrations in these paint chip samples were in the 28,000-50,000 mg/kg range (4). This data 

confirmed the presence of lead in paint, bLit did notinClitat<?, ~J~roblem with arsenic. 
, ",,;-

Based on the findings of the initial sampling conducted on soils and paint prior to tower'demolition, it was 

det~rmined by the Navy that the concentrations of arsenic.measured lily RIOEM in semi-frozen Soil with 

unkn6w~ 'moisture content through XRF'field s~reening could riot be s~bstantiatEfd. The total dig~.~ti6n ' 
analysis of paint conducted by Tetra Tech suggested that paint from the tower that contained 74 mg/kg 

arsenic would have to be added to soil at a significant rate to affect soil arsenic concentrations, and such 

a contribution could not provide an arsenic concentrationin soilgreater: than the cOr:lcentration mea.s'ured 

in the paint. Thus it was determined that the XRF soil analysis conducted by RIOEM was impacted by 

some interference, and was not reliable. 

, .J 

Added Text: Text to be incorporated into Section 2.4.3. 

Soils ,excavated dl,!ring the removal action at the ,fanner wateL tower were noted to be fill, along with 

fractured rock and ~tone similar to the Rhode Island formation'.(sedimentary phyllite/sohist) that is ' 

common elsewhere on the eastern edge,of Aqui€lneck Island(7). 

Added Text: New First Two Paragraphs of Section 4.2 

Arsenic is a natural component of soil and bedrock, and thus part of what is considered "background" soil. 

However, concentrations measured in environmeptal samJ)l!ps, collectecj by, the Navy al10 other groups in 

the Newport area have identified concentrations of arsenic in soil and bedrock that are above Rhode 

Island regulatory criteria of 7 mg/kg, although they are generally within the. rang~ .of concentrations 

observed'by USGS, for the Eastern'Unitee States (tip. to 73'mg/kg) (5)~., The Navy and other'OI:ganizations 

have also:noteo that concentrations of arsenic, increase with depth into the soil(S) and have found 

concel[ltrationsof a,rsen,ia,;n bedrock of up to 79 mgtkg ~). RIDEM views concentrations greater than 7 

mg/kg as actionaple, under, their·,environmental rules, though they have ,occasionally, allowed, 

con$ideration of the I,ocal background conditions when evaltlating metals €lata. The Navy has cqnducted 

a study of background metals concentrations for the "six soil types mapped by the USGS within property 

owned by the Navy on Aquidne,ck Island, and this ,assessment -found different ranges of arsenic 

concentrations measured in each of those soil types(7). 

Contribution of arsenic to site soil is also possible from the, rock types. The" presenGe of the fractured 

bedrock in tAe fill that was excavated ,indicated that tme rock makes up a large portion of the soil within the 

excavation. Additionally, Site Area A and Site Area C excavations encountered natjve- bedrock l!Jmder the 
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site. If the fractured rock within the fill at the site or the native, bedrock under the ~ite nave arsenic 

concentrations similar to the background bedrock, these materials could have provided a significant 

contribution of arseniC to the site soil. However; because soil dlita cannOt'be statistically: compared with 

bedrock data, 'a background comparison was not made between site soil and bedrock. 

New last Paragraph of Section 4.2 

Prior to 'comparing the site soil to the two background soil types, the background ~e soil was compared 

with the background Ne soil. ' This comparison shoWed that the two bacKground data sets have arsenic 

concentrations that are quite different: Arsenic concentrations range in the Se soil between 2.73 mg/Kg 

and 71.7 mg/kg (average 13.0 mg/kg for: surface soil and (16.8 mg/kg for subsurface soil) and in the Ne 

soil between 1.7 mglkg and 17.1 mg/kg·(a:v~rage 6.28 mg/kg for surface and'S.n mg/kg for subsurface 

soil)(7). Therefore. Se soil contains a higher background concentration of arsenic than the Ne soil. 

New Text: Replacement Section 4.2.2: 

The Basewide BaGk~~ound Study ide~tified 'two types of statistical methods that may be utilized in 

accordance with Navy guidan'ce (Navy, 2002) to evaluate whether site:data ~re above b~ckground. 'either 

a two sample hypothesis test or a geochemical prediction method. At the Former Melville Water Tower 

Site, analytical results are not available for the mineral compo~ents th~t' wo~ld be used to, evalu~te the 
• . ,,? • it, , 

geochemical correlation with arsenic in site-related samples. Therefore, site data were compared to 
" ( . ' 

background data using two sample hypothesis tests to compare ~ite data to the data from background 

soils surrounding the site. 

Based on the soil types present around the site, it is presumed that the UD soils under the water tower 

are likely to be made up of either one or a mixture of both of the Se and Ne soil types, along with 

fractured phyllite/schist found in the excavation, leveled and compacted to form a stable ground surface. 

The comparisons of site soil to background soil are based on the null hypothesis that the site 

concentrations are indistinguishable from each of the background data sets. If the null hypothesis is 

rejected by the test, the site concentrations are considered greater than background.' If it is not rejected, 

the site concentrations are not greater than background. Thus there is no te'st to determine if the site is 

below background. 
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New Text: Replacement Section 4.2.3: 

': 

The arsenic concentrq.tiQns from four areas of the site after excavation were compared tp Se and,Ne 
,', -

surface and subsurface soils, indivic!l,J,ally, creating a total, of 12 comparir'0ns. The result of the 

comparisons are best summarized below: 

Arsenic data set Greater than Se Greater that Se Greater than Ne Greater than Ne 

from: Surface soil? Subsurface Soil? Surface Soil? Subsurface Soil? 

• SitE3 Ar!3a A No ," No Yes Yes 

Site Area B , No No No Yes 
" I,:;'. ~ 

Sit,l? Area C* --- No --- Yes 

Site Area, [)* No, --- No ---
* - Site Area C ~oll~ ar€) subsurface SOil only, and Site Area O,solls are surface sOil only." 

The matrix above clearly shows two things: First, arsenic concentrations in the post excavation site soils 

are not greater than those in the Se background soil data set, but are similar to the concentrations that 

would be expected in background Se soil. Second, the post exca'lation site soils do have arsenic 

concentrations greater than the Ne background data set. Put together, the site arsenic concentratit;ms are 
( : "1:'" 

the same as the Se background, soil, but they are higher than the Ne background soil. 
, " 

Given that the Se soil is also higher than the Ne soil, it has to be accepted that if there are ,any Se soils 
1 ~ , ' 

present at the site, the site soil would have to have arsenic concentrations greater than those in the Ne 
, !' , / '"',f.. ~ , 

background soil. Unless there are no Se soils present, the arsenic in the site data set could not be as low 
I "t . 

as that in the Ne background data set. 
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New Section 4.2.4 

4.2.4 Human Exposure to Arsenic 

At the request of the USEPA, the remaining concentration of arsenic to which persons using the site 

would be exposed Was estirllated. One exposure point concentration (EPe) for a'rsenic was calculated for 

the entire Melville Water Towe'r'Site using all aVailable! post~exc~\tation site d~ta (Table 3:::1). Field 

duplicate paitsatnples, consisting of original and field du~licatesamples {taken at the same coordinates 

and 'deptHs}, were averaged together (aHthmetic mean) before furtheir calculations were ponducted'to 

avoid 'ove'rEmiphasizing any pai'ticular sample location. The ~alculated average concenfrations w~re used 

to replace the original and duplicate samples in the EPC calculation. Additionally, 'non~deiected'~rsenic 
results, marked with a "<" in Table 3-1, were qualified as non~detected (U) for input to the EPC program. 

For n;>.n-detected ars~nic conce~trations, % of the repo~d conc~ntrf1tiol1 was used ,as ,8 p~o?<y 
.' '.' , ., v , 

concentrati~n for the EPC c~lculation. T~,~ imported backfill ~q!1 wf}s nQt f~ctQr,e9 into this, calcul~tj9r. The 

samples a~d concentr~tions input to the 'EPC program are listed in Appendix H, Table H-4.2. , 
_~.', ! " ,t.,\; " , '., ;' I 

j ( 

The EPC concE?ntration for arsenic was calculated ,usiljg a program basep .on th~ EPf.'s .pro UCL 
, ( .' • ' } L ., 

software., The 95% upp"er cOl"\fidence limit (UCL) value recomm~nded by EPA's Pro UCL was cllosen as 
,',' ',,"" ,. . 

the site EPC for arsenic {see outpyt file}. The 95% UC,L was used becau~E? th~. dataset c(;mtained,more 
\ . :, 'f'· " , ' ','" 

than 1 0 samples and the 95% UCL did not exceed the maximum concentration. Descriptive statistics and 
. , \ " )', '" ,'f".:" <. . ,'. ,-' . , _ 

the site EPC calculated for arsenic are included in Table 4-2. 

The calQu!ated EPC is 6.7, whiCh would J::orrl3spond to a cOr;ltaminant specific cancer risk value of well 

below 1 E~4, ,and S' hqrzard index well. below 1.0. 
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New Text, Replacement Section 4.3: 

4.3 COMPARISON TO ECOLOGICAL CRITERIA , i 

As an indication of the possibility of risk to ecolqgipi3.1 receptors, site,data WqS, compared, to selected 

ecologicql benchmarks that are P4Qlishe9 !:>y the,U.S.,Environmel1tal Protection A,gency<10). These 

benchmarks are known as E~ological'Soil Sqeening Leve,ls (Eco SSLs). The State of,RhodeJsl~nd does 
" .' ;: < , ;. , , ! 

nqt publish or enforce ecological based soil bel1chmark concentrations. Eco SSL~ are screening values 
, ., , " -

That are protective of ecqlogical receptors that commonly cqqle into contact with and/or cqO\3ume biotia 
, t ' , - " ' ,- - - , 

that live in or on soil. 

'The comparis6n 'is presente'd'as Ta6'le 4-3. 'To make this comparison, only data from the ~emaining soli' 

(post ~xcavation) In the b~2 toot intervals 'were used, because the ecological receptors; ~re pre~um~d to 

be exposed only to th~se shallower soils. Data used to provide this average concentrati~n is pre~se~ted 
in Appendix H-4.3. New fill was excluded from the comparison as this material is accepted to be free of 

contaminant~' from the release at the site. Similarly, the east area of 'the site is excluded becau~e th~ 
contaminants in this ar~a are expected to be a result of traffic from the'state high~ay adjace~t to 'thi~" 
area, given the pro~iri,itV (distance less than 30 feet) to the four-lane 'State Route '114. These limitations 

I': ~ ,f, " :;, , _ I , "I '1,/ '~ • 

restricted the comparsion to post excavation samples from Areas A, Band D as sho~n on Figure 2-6. 

The comparsion was made by selecting the lowest available Ebd SSL for' each of the metals that wer~ 

analzyed for in the post excavation samples. Rather than comparing each sample tb the Eto SSL, an 

average concentration for the site was developed and used for comparison. This approach is appropriate 

for the purposes of this comparison because of the size of the exposure area represented (0.5 acre) and 

the number of samples (over 200) representing the exposure area. 

Table 4-3 shows that none of the ecological criteria were exceeeded with the exception of lead. The 

criteria for cadmium is met but not exceeded when non-detected values are used as whole values. If 

one-half the non-detected values were used to caluclate the average concentration, the average 

concentration would be well below the SSL of 0.36 mg/kg. The mean concentrations for chromium and 

arsenic are below the SSLs. 

The mean lead concentration for site soil that was used for comparison is 38.08 mglkg. For ecological 

exposures to lead, there are four primary SSLs that are published for soil: these represent exposures to 
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plants, soil·invertebrates, mammals, and birds. These primary SSLs are the lowestlof a series of SSLs 

for different receptor species groups. The SSLl? are'developed by'taking applicable toxicity studies on 

specific contaminants published in scientific literaturej and using the the data from those studies to 

develop,tm<i9ity reference values, in turn used to calculate a No Observed Adverse Effects Level 

(NOAEL). The NOAEL is then used a~ the SS!:..'· 

Receptor SSL based on 

NOAEL 

Shrew - insectivorous mammal 56 mg/kg 

Vole - herbivorous' mammal 1206 mg/kg 

Weasel- carlJivorous mammal 460 mg/kg 

OoV;~ ..-herbivorous bird 46 mg/kg 

Woodcock - insectivorous bird 11 mg/kg 
J " 

Hawk - carnivoroul:? bird 51Qmg/kq 
" 

Invertebrates - general . .' ' , 1200 mg/kg 

plants " 120 mg/kg 

Only the lowest SSL, that for the woodcock, is exceeeded by the mean site soil concentration. The other 
, \ 

SSLs are above site average concentration. The woodcock can be expected to be the most affected by 

contaminants in soil because if' feeds' on the ground looking f~r insects by stirring. up and turning over leaf 

litter and other detritus. However, this species is slightly unusual in that they nest in dep'ressions 'on the 
, • f '~I .~ 

ground, and thi~ behavior prcwides additional exposure to soil contaminants. It is likely for this species to 

ingest contaminated soil through preening and nest construction, as well as incidental ingestion during 

foraging and feeding. However, the woodcocks pref~rred t;labitat is woodland, with d~nseioverstory and 
, , ' : ' ! 

open understory, and not open fields, as is present at this site. Woodcock could not nest in open mown 
, , , 

grass such as is present at the site. Similarly, they are solitary shy animals who would not forrage on 

open grass lands that offer no cover. 

The other SSLs for the other avian receptors that may be mOre appropriate for use are for doves and 

hawks, both of which have been observed to be present at the site or in the 'site vicinity. 
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The fact that the lead SSL for woodoock (11 mg/kg) is exceeded by the site surface soil average lead 

concentration (ae,mg/kg),should not be considered of significant concem'due to the unfavorable habitat 

present to this one receptor and faGt thaHhis SSL is actually, a calculated NOAEL which' is a highly 

conservative value,. The average site surface soil concentrations are below-the other"SSLs published for 

receptors who may actually be present at the site. Using:this single vallJe out of context with the other 

SSLs published by USEPA to conclude that the site may pose an unacceptable risk to ecological 

receptors would be erroneous. 

New Text: Replaces Fifth Paragraph of Section 5.3: 

The following points summarize t~e evaluation of arsenic in soil at the'9itE;; 

1. High concentrations of arsenic measured in soil by RIOEM via XRF could not be reproduced 

by Navy or EPA analytibal methods, and RIOEM'$ samples may have been compromised by 

the lead content and,l or the moisture contentir the sample:?, invalidating their initial 

assessment that arsenic in paint contributed to arsenic in soil. 

2. Arsenic in paint was measured by EPA and Tetra Tech at concentrations ranging from non­

detect to 74 mg/kg. At·these concentrations, there wOlJld have to be a significant contribution 

of paintto provide a concentration of 11 mg/kg arsenic in soil (Site Area A average post­

excavation concentration). 

3. Arsenic concentrations measured in post excavation soil samples under the water tower were 

similar to one of the two background soil types (Se) which are likely to make up the soil at the 

site, while these concentrations were above the other backgrql,lnd soil type (Ne). 
" ' " . " , '" i' 

4. Concentrations of arsenic in Se background soil are higher than those in Ne soil, 

concentrations of arsenic at the site could not be as low as the N's soil if any of the Se soil is 
, . , , 

mixed within. 

5. Arsenic is present'in background bedrock at c~ncentrations well above thos~' measured in 
" l , _I' • 

the confirmation soil samples. The presence of similar rock within the fill at the site and 

und~~lying the ~ite'~ould b~th be contributing arsenic to SitE! sOii(7). 
i: ' • ~ • " f 1 < !' , " ,\ , 

6. A site-wide exposure point concentration for arsenic remaining in soil was calculated to be 

6.7mg/kg, which would correspond to a contaminant specific cancer risk value of well below 

1 'E-4, a~d a hazard index well below 1 .0. ' ' , " " 

There are multiple uncertainties in the comparison to background, including location and impacts of 

agriculture on backg(ound and site soils j as well as cons~ruction disturb!3-nce of.soils and selectiorl of soils 

for comparison. HowElver, cQnsidering all of these fin}lings in conjunction, ,one could conclude that arsenic 

levels in some subsets of the soil data reported may exceed background, but all actually lie within the 
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range of background soil concentrations, and overall do not appear to be significantly elevated from what 

could be expected to be present at the site. Based on these findings, no further action to address arsenic 

is needed. 

Additional References: 

1) Monitoring Arsenic in The Environment, A review of Science and Technologies for Field 
Measurements and Sensors. Melamed, Daniel. Office of Superfund Remediation and Technology 
Innovation. Office solid Waste and Emergency Response, USEPA Washington DC. April 2004 

2) Semi-Quantitative Metals Analysis. Melville Elementary School. Portsmouth RI. Rhode Island 
Department of Environmental Management, Office of Waste management. March 29, 2006. 

3) Memorandum, Naval Station Newport -Melville Water Tower, Portsmouth(Melville) Rhode Island. 
Memorandum from Lisa Thuot, EIA team, to Kymberlee Keckler, HBT. June 20, 2006. 

4) Results from Paint Chip Sampling, Melville Water Tower, Portsmouth Rhode Island. Letter from 
Stephen S. Parker Tetra Tech NUS Inc. To James Colter, US Navy, NAVFAC, June 2,2006. 

5) Background Levels of Priority Pollutant Metals in Rhode Island Soils. Timothy O'Connor, PE, 
Rhode Island Department Of Environmental Mangement, Division of Site Remediation (no date 
given). 

6) Arsenic in Rhode Island Soil. Timothy O'Connor, Vanasse Hangen Brustlin, Inc, Presentation to 
the Restoration Advisory Board, NAVSTA Newport, Newport RI (no date given). 

7) Basewide Background Study Report for Naval Station Newport, Newport Rhode Island. Tetra 
Tech NUS, Inc. July 2008. 

8) Soil Survey of Rhode Islan~. USl?ep_C3.rtmel'!tQiAgriculture, Soil Conseryation Service. July 198t_. _ 

9) Proposed Addition of a new Study Area, Naval Station Newport, Rhode Island. Letter from James 
Colter, NAVFAC To Kymberlee Keckler (USEPA) and Paul Kulpa (RIDEM) January 11,2007. 

10) Ecological Site Screening Levels for Lead, Interim Final. USEPA Office of Solid Waste and 
Emergency Response. Washington DC. March 2005. 
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I 

Sample 
No. 

PT01 

PT02 

PT03 

DUP1 

PT04 

PT05 

RB1 

NOTES: 

J(~ 
TABLE 2-1 

SUMMARY OF PAINT CHIP ANALYSIS 
FORMER MELVILLE WATER TOWER SITE 
1451 WEST MAIN ROAD, PORTSMOUTH RI 

Samples Collected by Tetra Tech NUS, Inc. May 25, 2096 

Description Total Lead Total Total PQBs 
(mg/kg) Arsenic (l,Ig/kg) 

(mg/kg) 
Old paint from diagonal 49,500 ND ND 
brace southwest - blue, mg/kg 
red orange layers. > 

"Freeze Box" - paint 83.2 mg/kg ND 1\10 '. .. 
peeling from wooden 

, 

structure, south side, 
blue paint and white 
primer underneath. 

, 

Sweepings, dirt and 28,800 7.6 mg/kg 4.4 uglkg 
chips collected by mglkg 
contractor and stored in 
drum. 

,j 

Duplicate of PT03, 39,300 7.4 mg/kg 3.8 ug/kg 
collected for quality mg/kg 

. . ,. J 

control. 
North east steel plates 57,600 2.4 mg/kg NO 
on footing - blue, red mg/kg 
orange layers. 
Southeast diagonal and 39,300 74 mg/kg ND 
concrete footing. New mg/kg 
and old paint mix. " 

Field blank on clean ND ND ND 
sampling tool!:? for 
quality control. 

. .. ..........c. ... 

Split with 
EPA? 

No 

Yes 

No', 

No 

,c 

Yes 

Yes 

No 

RIDEM method 1 Residential Direct Exposure Criteria (RIDEC - R) for lead in ~oil is 150 mg/kg. 
RIDEM method 1 industrial I commercial Direct Exposure Criteria (RIDEC - IC) for lead in soil is 
500 mg/kg. 
RIDEM method 1 RIDEC - Rand RIDEC - IC is 7 mg/kg. 
1\1 D - Not Detected 

1 ,,, 



tU&vtY 
TABLE 4-2 

DESCRIPTIYE STATISTICS AND EPC FOR ARSENIC 
FORMER MELVILLE WATER -r:OWER 

PORTSMOUTH, RHODE ISLAND 

--_._ .. _ ......... _--- ----- --

Minimum Maximum Aritbmetic Probability 
EPC(2) I Area Detectioo(1) Detection(1) Units Mean Distributic;m 95%UQL 

I- Site 1 1 - 1 30 1 mglkll- 1 -5.6 I Non-~arametric I 6.7 I 6.7 -

, 
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the 

average value was used in the calculation. 

1 - Original and duplicate sample results were considered in determining the maximum and min-imum detection. 
2 - The 95% .uCL is used as the EPC unless the sample-set contains less than 10 samples or the 95% UCL 

is greater than the maximum concentration; in these cases, the maximum concentration is used as the EPC. 



~ 
TABLE 4-3 

COMPARISON OF AVERAGE METALS CONCENTRATIONS TO ECOLOGICAL CRITERIA AND BACKGROUND 
FORMER MELVILLE WATER TOWER SITE 

Cadmium 

Chromium 

Lowest 
Ecological 

Criteria 

120 

56 

18 

0.36 

26 

PORTSMOUTH RI 

Average 
Concentration 

SeSS 

23.2 

23.2 

13 

NO 

12.7 

Average concentrations do not include backfill material 

Average 
Concentration 

NeSS 

16.6 

16.6 

6.28 

0.7 

11.3 

Site Average 
Surface Soil 

38.08 

38.08 

5.29 

0.36 

10.28 

d\/~r!'ln~ Concentrations for Areas A. Band 0 (0-2 foot interval only) taken from Table 4-2b 

Background average concentrations from Basewide Background Report TTNUS, July 2008 

SeSS - Stissing Soil, background surface soil samples 
NeSS - Newport Soil, background surface soil samples 




