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Subject: Review C~~me~t~; .prajt bfl-S.ho~e/O!J-Sh~r¢ CdritamihaniFate Cln1. Transport 
M(})Jleling Pha~eJI.Reporl " , . ' " 'i ,',. 

;'<-~1_1 ! H h~, ,< 

; " 

Dear Mr. Vandermark: , ; i • 'j 

, l ;:l> " , __ '; 

~ (,; '. "r, '- '. i ?" 1: ",.J .';' _. " ; '7, <_~.. ~ ';. ~, ',;" .': 

We'rare transmitting ,comments tpJ\1e Se~c()ast {).p.ti':ppllV(i9pLeagtte' (SAPL) cdh8etriihg t~e 
DecerltberJ:99SIDrajJ'Qn7'ShQre/QfJ-.'S'hgre COf](G,1JJi'lant Fat~ and Trtlmp'O'ft MbdelingPhase II 
Report prepared bYiTetn~,Tecl'\;r;.[0s, :lnc .. _ Tp,eNavy;~,ipten(is to:us~ the'mod~iingto' evaluafe 
current on-shore contamimmt :migra,tioQ, based ()n 4af~: 99iJ~ct:~d, hlJ996'and11997, 't2tH~' { 
adjacent marine environmen.h . 'Tl).e resl,llts of the modeling will be LJsea in sup.porto£' developing 
and evaluating alternatives for remedial actions. Tlris r~port aescriB'e~ tHe're~uItS-oftheis~~ond 
phase'ofrrtodeling. The{bulk,oftb~review.w~siperfQ(med by Dr. Charles Hebson and his 
comments are enclosed. Additio~ai'~o~~~ts~re'~~ tolio~~: ", "'1"\ "f, ,i 

1. Future Modeling Using New Data.' The second phase of the modeling built upon ,Phase'I 
results by incorporating site-specific gwundwater and seep/s€fdiP1~nt data, collected in Deq~mber 
1996 and April 1997. Thus Phase II should provide a more' t~atis'ti~ representation ,or '~i~olation 

, of actual site conditions, resulting in better input to the decisio,n-making process regarding future 
actions at the Shipyard. The report states (page ES-l, PURPOSE, SCOPE, atid~bBJECTIVES) 
that "The intent of the modeling effort is to evaluate' continuing [perhaps current would be' a: more 
accurate descriptor] on-shore contaminant rriigration to off-shore receptors." While we realize 
that Phase II is complete (with the exception of responding to comments and finalizing the Pha'se 
II report), what are the Navy's plapsw incorpori\te t;l~wdatag~n"~r~~eq dl!ring iq~estigations 
(such as at Topeka PieF or Site 29) ~dtO( fu~ut;.e monitorjngjp.tot~,e,ni<3deling e~9itp~fore the 
modeling results are used to evaluate remediaI alternatives? 'It \vo~tdbb' h'~ipfurf6'in#ude at least 
a general statement of the Navy's plans in.'\wJh tJ;le Exec\lti~e S'qmtjJary: ~hlt~eCdt1~l~sions and 
Recommendations (Section 6) sections. 'n' , 

2. Description of OUS Conditions. There are passages in the report that present confusing 
information about OU5. The model focused on groundwater-seep/sediment relationships at the 
shoreline. We understand that, for the purposes of the model, sediments were not considered at 
au 5 because the shoreline is a seawall that presumably had no sediment immediately adjacent it 
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,Phase II Modeling Report COl1},mefltse", , "",' 

(and no seeps?). Both the Phase I and Phase II modeling (see pages 2-10 and 3~2, for example) 
considered that OU5 was not a current (emphasis added) source of heavy metal contamination to 
sediments. Yet contaminated sediments exist in the vicinity that may be attributed'to releases, , 
from OU5. That fact is acknowledged on page 2-10, which states that metal contamination in 
nearby sediments may be the result of past releases from OU5, or from other past or 'presefit " 
Shipyard sources or other non-Shipyard sources elsewhere in the'estuary." '" ,'" " ' 

1./, ' 

The oonfusion results from statements such as in the second bult'et oJl page 6':'2 that states/~Based 
on,~,~t~,cQnd,Hj9n~(~~awall), OY5 ~~hnents are not a concern.", or on page ES-2 (BASELINE 

.\. " J' • !~ ',-1 ',_< " " _ ~ _ I \ '_ I_~ '\ __, ~', _. ~ 

MODEL RESULTS, first paragraph), that only surface water is of cone em at OU5. For the, :" 
purposes of presenting the model results, these statemehts appearto be ab'~utate:, However, they 
ignore the potential impact of OU5 on the quality of nearby sediments. Many readers, particularly 
those, who are not modelers and especially those reviewing the Phase II report s'everal years in the 
futyn~ },YhenfeaS,ibility ,study and r:emedi~l action decisions are being made, are likely to focus on 
th~'E~ecutive 'Surrlm~fY :~nd\ theCoribiti~iorts "~tld Reco'mnienti'atibrrs (Section.,6)1 sections o£the ,; 
~~I?,ort,\ ,T,herefQre,,{w~'\~lprik it IS cr,ifidli "thartli~''st~tem~n~s regarding the-lack Of'collcenl fQr, ' 
groun~Wflt~r andstr(HQl~rifs, in relaiioh OUS cieailY 'state thafthey~ate made for the purposeol: " 
rem:?t1in~Jhe m9dt.Hng, results,~np d'd not fepies~iltfull characterization 'of potential, '\," 
c,on,fr~Qytip~s, PartiKula& ~istOIlc impficts~ ofQU51 to offshore ritedia'~Nality., 'j , 'i " 

, -, , " , • > .!,' \ ~. , '! ;. "" ".' 
- '( 

.. [. 

~, , ' 

\; , 
1 '_ > ft. 

"-1'" ,<,. , 
"', ' 

cc~',< ,Iver ¥GL~od, Dep~thent of Environmental Protection 
, " M,eg1i~n Gassjdy" ':e:p.viro$~titall>rotecti9n Agency', " 

':"'Jl:;iJ:!~tI,;~!s!~~;NavJ shipYard' "," ' 
;'" 

',' 

I05modeUb9 

'.: ' .. 
. , ~ ". '1' j-' 

J; ; 

, , 



-- -r~}lJ'(illf~nn,llll~r~ 

.. ,.CMT E~GINEERING. (~~ ;9~~ --. __ G __ ~~ ___ ~ _________ • ,I) 

-------------~-~-~~'---~--~~~~~~~-~-~--=--~---·~,~-1~9~E--L~i~f-A~~~;~~N~U~;E~---_7~~~--~~~~-~'q~-'~:~:>~,--~~~--
F~LMOUTH, MAlr-,JE 04105-1403 
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E-MAIL: MM-HESSON@WORLDNET.ATT.NET 

26 January 1999 

Carolyn Lepage 
Lepage' Envirorurlental Services 
P@ BmclT95' " 
Auburh; Maine @4211-1195' 

Subject: Review ofPNS Draft Phase II Modelitig Report "- } , 

Dear Carolyn, 

I have reviewed the PNS Draft Phase II Modeling Report by Tetra Tech NUS (1'tN).-'The rationale 
for the undei'lying anhlysis has already been established and 'this report represents ,refinements to work 

'presented in PhaseL I see the n;mjorimptovements upon Phase I as being . 

• "'improved:esiitnates'OfsedimentKJ"· -, - , 
,:'. ' "incorporation df deterministic, and'>probablliStic sensitivity ,analysis -fdffseleoted patamete~s 

'I·\·j' 
'''I 

The writing is rather dense, to be expected of a highly technical report. I believe that a thoughtful 
-' and complete reading is required before attempts are made to extract, analyze and apply findings. 

'Major Finding: No Stl'rfilce'Water Impact,LIkelySediment'Impact c;', '" 
'i, 1, ' 

The major fiftding to.come'fromthIs analysis jg-that,surface water impacts. are likely to beJess than 
the' settiemng 'criterIa, ranging iFem mihimal to unmeasurable.', ItN '~orrect1y point ,out .that this 
finding ;,will. be ootnpared to'resUlts from other aventies';of investigation beforei any final,decisions are 

,'made ' regardmg;-remedial actions. Concomitant with no surfaoe: water impact/is Ii likely il,npacton 
sediment quality. This impact is of at least moderate'ratlk, 5n the ordet'ofsedhnefit quallty',-screening 
criteria This would seem to call for follow-up work on sediment impact, once other investigations 
and'a.na1yses arecon1tpleted. ',. '\ "~I 'i ,<: 

Qualitatively, it is tairly'easytd understand this o·utcome. "Cornervative'''':(lo'w)' values of soil ~ 
wete;~tnplOyed;-which bttd'the effectofpfoducirrg high COCflevelSingtbUnd \\iaterdiScharging to 

! surfa&e/watet as '~p6rewater". These lligh'porewater levels, ci)upled Wiih "co'ftsetvative" (high) 
sediment -~ vitlties,temoved relativelyl llitg~'/ atnoUftts' 6f;C6C~i'froih 'porewatet, 'and onto the 
sediments. The resulting levels of COCs in' sunace watet,m 'equllibtium With' the amounts on 
sediment, were correspondingly low. These high sediment ~ values were based on recently acquired 

, dataa:ndlherefore liave'somefa-ctual oasis: ' . " i ;, , ,'"'' . " 
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. Th~ ,setrsftivity analysis was useful in establishing the reasonableness of the conclusions of the 
-- mgde~~In-partiGWaF,:!t~~mtt'4he::baseline:eases=eOffesp6nd=RH1ie=rugh--~---j 

end of the range of expected vhlues. For ,'sur~~ water, eVen 'tHese high values are less than the 
screening levels. For sediments,. these v8Iues {as welt as ,data,. are. on the order of the screening 
criteria. 

,~ 

Exposure Scenarios and Future Actions 
, . , 

The analysis suggests.that even those parameters that would produce the highest-impact on'suctace 
water. still produce COC levels below screening levels. If other data support this c()lltention, then 
future actions regarding surface water may not be necessary. As noted abov~,the SI1rti.mell,t~&u1ts 
are much closer to screening levels and further consideration is likely. No mention is made of soil 
and ground water levels. While this repQr1; is mt¢nded.,tollddressnngratjon 'ofCOC~;toJ:;wfl;tce 
water, the soil and ground water issues should at least be mentioned briefly. Some questions: 

• are the calculated groW1d water COC levels used in any way, except as loadulgs for offshore 
.;i,. cont~tion? ··'~l ,q ,,, " ','," ", ..: ,.,' ,. ',',', " 

, . ,,... f~·~) ,hasfsignifi£ant exposure to . soil and,groundwater already be¢1l roledout as· ah~~th <;oncem? 
." have remedial measures already been institutes!.to c01'l'ect1~il and gro\lllC:lwater proble~? 

These questions are probably already addressed elsewhere'i,(;Yet typical ofa:1at'ge ~d"complex 
project; this,report1acks a sense.ofcontext; WhUe not wanting'to:repeatlwhat·has,gone,before, this 
work ought to be tied into the larger context of contamination at PNS . 

.;,' I,' \ .. ~', : • , j . ~. • f ' 

Comments', '~i : 

The analysis documented iQ.tthe;, Phase ILreport js'consistenhwjt1r,ear.lieF;wot:~,,~d r~:flects 
incorporation of planned improvements by TtN and previous review comments offered by SAPL and 

f MEDEPIAs ~cb,there~are.Aosubstantive c,omutentsto,be,ofi'er.eg. :My biggest ge,ueraLcp,pcemis 
,that of parameter$ or data, that 'exhiPit very large ranges pf, variation~ l'tN has bee~ ~ortbrigti~·in their 

, treatment. of these. d~ta items" in particular:, through sensit~vityanalysis. . As;, l!,pr~ticl)1 pmtter, 
focusi,ng qn the tails oftl)e gep.eratingdistributio,ng for assessing "worst case" sitpatj.onsseems. to be 
a:bouHhe be~twe CaR'd,o, givenkthe study framewQ.rk. . I. \ :;;' ...." ',' , 

In addition to this general concern, I have several additional points ~t, OJIgl)t to, be, qg~~deJ,'ed.;,. 

• ., Wllp, didth~ a9t,..aLwQrk in this. :report? T~ is ,a, major ~ffort, and the "aut!\ors, 8Jl4 awUysts 
," :.m;V:(jlv~ ,~howcJ ,\)e;note4.,.An. bti.ef ~d:u,ctQ.1Y section listlngthecontdpl1toX:~J~nQ:$eir roles 

'.' sbould.be included.,~ ;,Th~ itpplicatiQns of,t~; (epg~ :are tOQ in)portapt t9 ,~t~~L3$ !U1 
. 'f a,qQnytpQ,us,WS':rkbelrln.,9'tbe,signatQre·()fa single Plioject:~~r,,~ho,,~y . .or ~y:.,not lJave 

"Iwt a sigfUtjcAAtt~bpka1role in. th~ ana!.ys~. " . ;,' .. :., ' "'" '. 
"'· .. i'l.'~' I." .\.,~0'. ,c .. > ) :..,.;'!~.: {: ,; ',f"t!\:. 1)\ "',: I' 

• In the Executive Summary, parenthetical refere~es ti9:seotiqns where particujar· id,ea$are 
developed should be included. As noted above, this report is difficult to scan. These 

PNS-pbII.wpd , Page20fS 



references woUld be useful for follow-up study after a cO'mpletednitial reading. 

• In the Executive Summaty. (P. ES .. 7) general reference·is made to distinctiombetween site-
· relatedartd' non~.site COCs, but the particular' COCs',are 'not sp,ecified. Some .specificity 
should Oe, included in the' Summary and .reference to the detailed section. should be included. 
Thi~is impdrtantsinee:ivseerns'that this' ideaimay be· employed to avoid PNS responsibility 
for certainiCOCS. '!) 

• P. 2-3, 1st paragraph: " ... was not intended to be used as a human health or ecological risk 
assessment". !Thisstatementrieeds some·clarification,!asclearlY the model is'LJ~~d in some 
fashionas·:a means for 8S$essing'exposure (and thereby, risk). b this statement a categorical 
rejection'o:£using the;modeling for expQsure and risk aSsessment!7'It is stated (P~'BS-6) that 

• 

• 

· the n1edeJing :is . intended itO !suppoh oWshore/off:.shore feasibilitY, studies, but :ulti.mately there 
would seem to· be somiHmplicit connection here between the modeling and exposure/risk. 

t. ; " 

· P. 2-8 arid:othet locatio~i The reasons for using two different sensitiVity analysis approaches 
needs to' be clearly stated!' Obviously; the authors· concluded thar ground water source 

, conceptualization was best 'attacked thf(\)ugh the determiniStic, side, while ,model param~ters 
were treated by Monte Carlo. This should be eXplained: why couldn't everything be done via 
Monte Carlo (or for.that matter, deterministically)? 

. ' 

Regarding"deterininistic sensitivity.analy~js. It appears the ratei of increase, in the ground 
water source term is'8'particularly senSitive aspect of the model. Now that it:has been 

! identified, is there any way (independent of the data that suggests, steady state) to assess 
whether such increase is likely? This is an importanfpoint~~applicable to all· of the critical, 
sensitive parame~ers. / 

?'\'/ ,,~. ,:.~ 

,P. 3-3"Table 3 .. 1.- This table. is'missing'concentration.units . 
'. J,: ,,! ~ 

• P. 3-5.' 1broughoutthe nw0~ the tertn~'porewater" is used. It took me sometime to figure 
out that '~porewater" was water in,tIie.p6res of the. sediment at the bottom of saline intertidal 

! areas, and not groundwater. (The tertn "porewater" 'can also be used to describe-soil water 
and ground water,' and thus my corifusion.) , 'fhetefore~ this term neoosto,be clarified early 
in the report. Likewise, the meaning of seep water needs to be stated clearly and related to 

, ~ground water . 

• ' P. 5.,.22,' last paragraph. Referenee is made to "assume'u'distributionfurtctionS , .• ,~'. Some 
mentiori should'be ,made' of the basis for ·thesedistributiohS~ whether' assuttled according to 
findings in the literature or fit to available site data. Apparently, lognormal distributions were 
fitted to a number of the parameters (see Appendix 0 fur ~ fitting). 'Fhe text should 'also say 
how . good a fit was achieved. Special attention should be paid to the tails of the 
distributions, as the)tlrive the simulation. of the extreme events. 'What is the assumption of 
uniform distributions bas~i0n? '1" . ',§ 
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• P. 5-47, last paragraph. This is wishy-washy. The Phase II ·sediment l<J,valuesare improved 
~he-sense::that-they::are-based-Qn-r-eal::PGfewater-.:arrd::sedUnent-Gunwntr-atiol1s:--Bllt-what'--~~~ ---
exadtly are,these f~limitations'and/or weakriesse's!'? GeJ;leJ,"ie,stateinents suehas these do not 

: belong''in this report. These weaknesses ar~ either 'worth'jdentifYing and docwnenting, or 
they are not worth mentioning. ' I 'suspeet the fonner, in which case the implications of these 
\yeaknesse~hleed to be'idemified: -.,PreswnablY; the Monte~earlo)procedure compensates for 
the uncertainty in I<J estimation. But this needs to be made explicit in any.discussion of 
weaknesses in estimating this critical parameter. 
,',' , . ,.,', ", 

• , 'AppendiX A, p;A-2'.-dtis;st~ted thatsince,most of the COCs are lognormally distributed, it, 
is reasonable to liSe geom~tric means to calculate baseline'Ka values. This seems· to infer that 

'. ,( the'ratio':.of two 'Jognormally ,disttibuted:;qqantities is also lognormal, hence'the use of 
~.' geometric' means.' This can be demonstratedanalyt:ically (mathematiqally),jf it is true, or 

empirically, if this ,particular-data set justifY it.· .. All tee :often in environmental work, the 
10 gnormal assumption ~ employed without much thought. This point should be clarified. 
Also, brief reference 'is made te statistical analysis in Appendix'D; At least a very brief 
sununa.ry'ofthedindings sho.uld1a1s0 be included;to pro ¥ide some cQntextJorthis'chapter. 
A~itstands~ too much '~flipping back 8.Q.d forth"~,is required to provide context for various 
.statenients(this is true'ofmuchefthis report).," , '. , ' ','- .' , 

• There seems to be a huge range fur sediment I<J values. Is this to be expected? Even though 
the ~ .values have .. been statistic~y analyzed. (for which a better discussi9n, is. required), no 

,attempt has been made to explain this variation. This,varijition has ,been addressed through 
the sensitivity analysis, ,but are there any further implications of this variation for the general 
modeling ,approach, employed fl ,; v' 

• H;ydrogeologic parameters were not subject to Monte Carlo analysis, since it was feh that 
they were knOWl1with relative certainty as compared· with other model patameters~ However, 
given the "simplicity" of model and the model's "suitability" for Monte Carlo analysis 
(characterizations given on· p. '·5:-22, first. paragraph);" Monte Carlo i. analysis of the 

• hydrogeologic data (flow velocity; orconductiYity, hydraulic condu~t.i'{ity, porosity, and 
gradient) ,should also be perfonned for completeness. ~.'The additi!»nal effort would be 

, relatively smalland,.it would add to the completeness of-the apalysis. . ' .• 
. , t 

• Appendix D. This requires some general discussion of results of the statisticaltittiQ.g. Right 
now just the raw analysis sheets are included. Just how good is the fit? Also, the data points 
·a,.nd .fi.tted.distJ;jl;mtioncurv:e·should ... graphed on probability.scale paper for each fitted 

fdistribution, with 'appropriate ,parameters and nUmerical: resllits';posted on .the graphs. 
:.' 'i ; 

Concluding Remarks' :. ~.'" 
•• "C 

, \< 

The Phase IT Draft Modeling Report is carefully prepared, complete and :tpr 'the most part 'Well written 
and organized. I found nearly all of the information I was I09king for;:.with'greater or lesser effort. 
Given the agreed upon modeling strategy and available data, the findings are reasonable. The 
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principal findings, those of possible sediment impact and no surface water impact, will be verified by 
:'----------Qther-avenues::of:investigation.~-hope:-tbis:·fev-i&w1s.:eFuse-tO:j'ou::.and=SA.:P-L • .::-=kvould-be--happy-tQ 

discuss this with you furth~r. . > ;,.. 

Yours truly, 

Charles S. Hebson 

< , 
< 

Professional Engineer and 
r 
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