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UNITED STATES ENVIR'ONMENTAL PROTECTION AGENCY 
REGION 1 

October 2, 2000 

~r. Jeffrey Brann 
Code 105.5 
Building HI 
Portsmouth Naval Shipyard 
Portsmouth, NH 03804-5000 

1 CONGRESS STREET, SUITE 1100 
BOSTON, MASSACHUSETTS 02114-2023 

re: Draft Result.s of Radiological SamplingofWater,$ediroent .and Biota 
Portsmouth Naval Shipyalld 
Kittery, ~aine 

Dear ~r. Brann: 

The United States Environmental Protection Agency (EPA) has reviewed the draft document 
entitled "Results of Radiological Sampling of Water, Sediment and Biota, Portsmouth Naval 
Shipyard,' June 1999". The report was dated August 8; 2000. Staff of EPA's National Air and 
Radiation Environmental Laboratory reviewed this document. 

EPA's comments on this document are provided in Attachment I to this letter. 

If you have any questions regarding the attached comments, please coiltact me at (617)918-1387. 

Sincerely, 

fJ7+1-&~ 
. ~eghan F. Cassidy 
. Remedial Project Manager 

Enclosure 

cc: ~arty RaymondlPNS 
Fred ElvansINORDIV 
Iver McLeodlME DEP 
Vicki LloydlEPAORlA 
Carolyn IA~R~g~7L€page Environmental 
RAB Meni6~fs . 
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. ATTACHMENT I 

The following are EPA's comments on the draft document entitled "Results of Radiological 
I 

Sampling of Water, Sediment and Biota, Portsmouth Naval Shipyard, June 1999". The report 
was dated August 8, 2000. Staff ofEP A.' s National Air and Radiation Environmental Laboratory 
reviewed this document. 

1. Section 3.2 The procedure for determining ifradium-226 is present from natural sources or is 
artificially enhanced appears flawed. Theassumptions used are not valid, especially for water and biota. 
Fortunately, this does not appear to be an issue based upon the results (see further comments), but EPA 
cannot endorse or accept this "comparison" to determine ifradium-226 is natural or enhanced. 

First, in water and biota, the concentrations of radio nuclides, ~speciallythose from different chains, 
cannot be compared. Ids typically incorrect to compare conce:tltt~tion~,in water: :for llndides in th.e same 
chaitr(e.g.;.U-238 is typically lower than U-234). There are too many factors associated with uranium 
and radium concentrations, such as solubility and biota uptake rates, that invalidate this comparison. 

For soil/sediment, the comparison is not as bad, but it is still invalid unless numerous assumptions can be 
verified. First, it must be assumed that uranium-235 and uranium-238 exist ih natural ratios (i.e.,U-234 
activity is 21.7 times U-235 activity). Unfortunately, even if this is true, it does not necessarily mean that 
liadium-226 is present at that same concentration as U-234, thus making the U-235/Ra-226 comparison 
invalid. There are regions of the U.S. where glacial activity and other factors have caused nuclides to be 
present out of equilibrium. Furthermore, analytical uncertainti~s should be included in these types of 
comparisons. Finally, sealed containers are not necessarily radon tight containers. Some plastics allow 
diffusion of radon gas at greater rates than others . .The method described does not specifY that the 
container. should be filled .. It is sometimes accepted practice to assume that the radon daughters will be 
trapped inthe crystal lattice structure and not concentrate on the top. In practice, this is not always the 
case; however, the reSUlting equilibrium should be approximate. 

2. Section3.5 discusses other naturally-occurring radionuclides. It would be useful to see the results of 
chain nuclides during gatnma spec analyses for agreement comparison and equilibrium. Only some were 
listed in the report, although others were probably identified in the analyses; The TI~208 activities do not 
agree with the expected activities based on the Pb-212 and Bi-212 results and the Thorium series decay 
scheme.' '. 

Thenue1ides.ofin:t¢testvJ~re limited. What nuclides werce included in-the gamma spec analysis library 
that could have been identified?· .. ., .. - . 

3. Section 4.1 states tha.t Cs;;.137 was detected in four wells. These are identified in AppendixD as FW-
1, FW-5, B184 ... MW3, and DW-IOB. Based on the TAG map in Appendix I,three of these wells are in 
close proximity to each other. Discuss how this effects the interpretation. 

4. Section4.2 Indications that radium-226 is natural are d¢tennined (with the caution above) using 
mathematical comparisons and typical ranges for thenuc1ide. However, cesium-137 detections are 
simply explained as "at levels consistent with fallout frornweapons testing." No referenceis given to the 
"typical levels" from fallout, nor are any backgroundfesults detetnii@datneatby bodies ofwaterto 

. detellni.ne if similar ~ohqitiQns exist. . It s~ems. r~tb~t ip.coPsist~~Uliai the Navy soes throilgh all ofthe 
~suJnpti()ns and .coirecti()ris tQaftewpt"tb lI~erifY"thattadil.ll).1-226 is. riatirrally OCCl.lrring, even when it is 
in themi4dle of the "typital" tart~~()ited, bllt slplplystatc thatcesiwn:137 i~ from fallout witliout 
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references or other background data to confinn the sratement. Additional infonnation should be 
provided. 

5. Section 5.1 The results for the gross alphalbeta and tritium should be reported as calculated rather 
than only the MDe. The MDC could also be reported with the results. 

6. Section 5.2 How can the one gross alpha detection.be attributed to uranium/thorium when no analysis 
of these nuclides was perfonned? 

7. Sectio!l5.3 EPA does not agree with the statement that potassium-40 is the cause for elevated gross 
beta results. Statistical review of these data indicate that 60% of the sample results do not correlate well 
based on a standard nonnal variable (Z-score) test, sign test (probability of 34 of 40 K-40 [*0.9] being 
less than gross beta is about 4.2E-6), and other tests. ' 

The graph at the end of these ,Gomments, also showsthatgrosstfeta results areelevated'~ver K-40 
conttibution. If the K-40 contribution were the sole source of betas, the K-40 squares would be on the 
gross beta line. Since almost all squares are to the right of the gross beta line, this indicates that the gross, 
beta results ate elevated above the K -40 contribution. Based upon these data, please discuss how more 
accurate results could be obtained. One possibility is with the filtering of samples discussed below in 
comments on Appendix H. 

8. Section 9.0 The statement "This demonstrates that radiological controls at PNS have been effective in 
preventing significant amounts of Naval Nuclear Propulsion Program radioactivity from entering the 
environment.l~' is rather broad. There should be some type of disclaimer, such as "based on the results of 
this study, indications are that radiological controls at PNS have been effectivein preventing 
radioactivity from entering local groundwater or Upper and 'Lower Meade Pond." The same is true for 
the last paragraph of this section. 

9. Appen4ix A Section 3 .SampleCollection.~ e. indicates that biota and sediment saniples will be 
collected directly into the ~ample containers and drained indicating that the units for both media will be 
pCiJg~wet. Typically sediment results are compared on a pCi/g-dry basis. Confinn how the results were 
actually teportedand cla~ify how the data was compared, 

10. Appendix D Rac:ii\llU,.226 MDe val.ues(allgreaterthanlOO pCi/L) are high. Baseo on an effeotive 
dose conversioh factof of J. 58E.;.1 $v/Hqa,nd an intake rate of 1 L per day (half oitlie SlDW A 
aSSUniption), 1 OOnOi/'Lwouldequat¢ to' aneffe¢tive dose equival~nt ofar>1ifox:imi}tely 5;0 mrefPlYr.· 
Tlie~e Ml)e'values terta:l'rdy;d~n't support eonclusionssuch as "This demonstrates tllat rad~ologica,l 
controlsatPNS have been effective in preventing significant amounts of Naval Nuclear PropUlsioh 
Program'radioactiVity ttotn enteri1lg:the environthertt.." 

In EPA's ,coI,tunents' on the Groundwater MOllitori\ig Plan for Radionuplides, We calJtion~d~tliarg~a 
spe§ttQme.tqmay giv~hi~ resldts du~tPt4e int~rf~rel}¢~Qfthe18~' NleVgwmua;peal«ff!;0,m'dt~ay~titrk 
2~5, andalsothilt the MDA maybe too l.tiglit9det~ot4{a~ZZQ in lfi(i)st if? n@1J am samples;, ,~ttlti,lt\tfut~" We 
iriQicated that using the Pb-214 an:d:&P.-Z2'Z d~l.lgAtefs of'R;a-226 shQmd'not be done for irateF $hlnpl~$ 
1Jlll~ss sufficient d¢oaytlltl,e WasallQWed~fQrR!t"2.lli,to d~cl:liyto eqpiU~liitim lev¢lswitlh~a,,22Qi,an4;tftat 
this alSt;l way not pm\dde 'd~t¢,Ction Ihnits:suffip~ently lQwt{;!};qp,atitity R¥-Z,2o '<\1 desired:l~vels, . . . 

=1=:~;~!'~.f~!;!:!;=E;~~~~4~ 



content of each sample is not known and will be affected by the type sediment collected. 

11. Appendix F There is a poor correlation betweenTI-208 and Pb-2l2. Pb-2l2, part ofthe thorium 
chain, beta decays to Bi-2l2. Bi-212 then either beta decays to Po-2l2 (64% of the time) or alpha decays 
to Tl-208 (36% of the time). Therefore, the Tl-208 activity should be 36% of the Pb-2l2 activity. The 
results in Appendix F show TI-208 concentrations slightly greater than Pb~2l2 concentrations. If 
adjustment to TI-208 concentrations were made for the "appearance" of equilibrium with Pb-2l2, the 
report must clearly state this, although making that correction is unnecessary. 

12. Appendix H Gross alpha MDe values are too high (several greater than 1000 pCilL). If this is due 
to TDS, the question becomes whether the samples had significant entrained particulates which became 
soluble upon acidification. . , 

EPA's comments oothe Groundwater Monitoring Plan noted that the degree of suspended solids in the 
water, particularly the surface water,eouldnecessitatefilteri.ngofthe samples and analysis of both the 
filter and the filtrate to determmethe r~dioactivity in the samples. . 
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