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INTRODUCTION

This addendum contains revisions to the RCRA Facility Investigation (RFI)

Proposal. These revisions were required by the USEPA in order to fulfill the conditions

set forth by the USEPA in their January 15, 1991 approval of the RFI Proposal.

This addendum is organized in a manner similar to the supplementary

information "conditions" set forth in USEPA's letters dated January 15, 1991, and

February 7, 1991 to Captain Thomas M. Hagge, Portsmouth Naval Shipyard. This letter

and conditions are attached as an Appendix to this addendum for reference.

The Navy was required to respond to each "condition" which was marked by an

asterisk in the USEPA's letter. The Navy's response to each asterisk condition is

enclosed and is identified by section and number. The reader can refer to the actual

USEPA letters in the Appendix for a more complete understanding of each condition set

forth by the USEPA
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(Addendum/Comments--Work Plan)
February 28, 1991

GENERAL COMMENTS

Comment 1.*

The EPA requested a plan for radiation monitoring of all samples collected at the

site with a geiger counter;, inclusion of a geiger counter in the monitoring of field

activities; radiation monitoring of field personnel; and a radiation survey of SWMU 6

and 8 (DRMO and JILF).

The following historical summary was prepared by James Tayon, Portsmouth

Naval Shipyard, in response to EPA's comment.

-1-
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HISTORICAL SuMMARy OF YELLOW WRAPPING MATERIAL
DISPOSAL AT JAMAICA ISLAND LANDFILL (SWMU8) AND IN PROXIMITY

OF BUILDING 298

Yellow plastic bags and sheet plastic materials (yellow
wrapping materials) are used by the Naval Nuclear Propulsion
Program as an aid to identify radioactively contaminated items
and to prevent the spread of contamination.

The entire Shipyard workforce, including visitors, are
indoctrinated in the significance of yellow wrapping materials
when on Portsmouth Naval Shipyard and initial response actions to
take if such materials are encountered. Because yellow materials
have such special meaning within the Shipyard, even unused yellow
materials are sUbjected to strict industrial controls to preclude
unwarranted concern and responses.

Disposal of non-radioactive yellow wrapping materials ( .g.,
scrap yellow wrapping materials generated when fabricating spe­
cific size and shape wrappings, unused yellow wrapping materials
damaged during storage/movement/fabrication, etc.) was normally
accomplished by incineration in an area in close proximity to the
present Building 298. Incineration residue at'times contained
partially burned vice totally burned yellow wrapping materials at
the time of burial. After the practice.of incineration of ship­
yard solid waste trash was terminated .due to air pollution con­
cerns, non-radioactive discarded yellow wrapping materials were
warehoused in segregated storage for several years while alter­
nate disposal methods were developed.

During this period a substantial volume of non-radioactive
discarded yellow wrapping material was accumulated and a portion
of it buried in the Jamaica Island Landfill. SUbsequent to this
p riod, non-radioactive discarded yellow wrapping material has
been industrially shredded and disposed of as industrial waste.

At no time since the overhaul and repair of Naval nuclear
propulsion plants began at Portsmouth in 1958, has radioactiv ly
contaminated yellow wrapping material, or any other type of .
radioactive solid waste been disposed of on the Shipyard. In
fact, since the inception of the Naval Nuclear Propulsion Program
in the 1950's, disposal of radioactive solid wastes from nuclear
propulsion work by burial on site has been prohibited at any
Naval shipyard. Documentation exists which verifies, on a con­
tinuous annual basis, that Portsmouth's radioactive solid wast
has been disposed of off the Shipyard by licensed contractors.

'To preclude inadvertent disposal of radioactive solid waste,
once any material becomes radioactive, it is included in a unique
accountability system which requires serialized tagging, marking,
and signatures by radiologically trained personnel.

Enclosure (1)



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Over the years, agencies independent of the Naval Nuclear
Propulsion Program have conducted d tail d reviews of the Navy's,
as w 11 as Portsmouth's proc dures for controlling radioactive
waste and for radiological environmental monitoring. Attachment
(1) is a comprehensive report (Report NT-90-1 of February 1990)
which provides an overview and summary of the Naval Nuclear
PropUlsion Program's environmental monitoring and disposal
practices as well as performance. Solid radioactive waste dis­
posal is addressed beginning on page eleven of this report. The
second paragraph reiterates the Navy's prohibition for its ship­
yards and shore facilities to dispose of radioactive solid wastes
by burial on their own sites.

Noteworthy is u.S. Public Health Service involvement and
overview of the Naval Nuclear Propulsion Program, dating back
into the early 1960's as indicated in attachment (2). On the
second page of this report is further independent substantiation
of the long standing radioactive solid waste disposal practices
including prohibition of disposal on site. More recently, as
indicated by reference (43) of attachment (1), is the compr hen­
sive U.S. EPA report documenting Portsmouth Naval Shipyard's
radiological environmental performance. Another similar in-depth
survey was performed by the U.S. EPA in September of 1989 with
the report in final pUblication stages. Both reports conclude
that the procedures being utilized by the Navy to control the
releases of radioactive material into the harbor are effective
and that operations at the Portsmouth Naval Shipyard are not
contributing significant radiation exposure to the pUblic.

For these reasons, the Shipyard believes that monitoring for
radioactivity during work performed under the Health and Safety
Plan is unnecessary. To require such monitoring in the absence
of any real need transmits the wrong impression to personnel
directly involved with the work and/or to the general public.
The Shipyard has not buried any radioactive solid waste at either
site. By the Shipyard endorsing a document mandating monitoring
for radioactivity, we are directly stating we believe there is
reasonable likelihood that such materials will be encountered.
This clearly is not the case. Paragraph 8.2.4 on page B-16 of
the site Safety Plan was specifically added to allow the contrac­
tor to monitor for radioactivity if he so desired. In fact,
since drilling operations began at the Shipyard in the fall of
1989 the contractor has, on his own, been monitoring for
radioactivity and encountered no materials or situations requir­
ing control for radioactivity.

Based upon the above, we request deleting Attachment A
General Comment 1.*.

2



DlsrOSAL OF RADIOACTIVE WASTES FROM U.S. NAVAL
NUCLEAR-POWERED SHIPS AND THEIR SUPPORT FACILITIES

Reprlnted by the
11. S. DElAllTHEft C1I HBALTB, EDUCATION, AND WILPAll

Public Health Service
From ltADI0'L0Gtr..u. MltAU'H DATA A1CD UPOR'l'8. Vol. 7, 80. 5, Hay 1966

Attachment (2) to Enclosure (1)

", '.
In a leparate letOndary it,eam s,stem i the
Iteam 1. then used al the .ource of power for
the propulaion plant al well .1 for auxlllary
machinery. Discharges from ahlps occur pri­
marily when reactor coolant water expandl as
a result of h.-tlnar 1& reactor plant to operatlnar
temperature: this coolant pasael throulh a
purification 8yatem lon~xth.np resin bed
prior to dllcharp.

Construction. mlLlntenance, overhaul, and fl·

luellna' of thue nuelear propulsion planta in­
volve varioua .hlp)'a.rd~, 8ubmarlno tender••
and submarine b~ea..Liquid wastes dia­
d1llrit:d at lheae support faciUtiel rellult from
operations .uch II drahifni ,ahipboard reactor

257

I Nucl,ar Propulaloft Dlvialoft, Bureau of Ship., De­
partment of the Na'f7. Wuhlnrton. D.C.

Xa,lt88

IYNOPSf8-Thl. "port prNcnU "au on di.po.a' of rdloactlv. "It...
froM U.S. Naval nllc:lear-powered ahlp. and th.lr a\lPpo" faciliti..
and lummarlu, uNIt. of Cl\\'lronment&1 lnonitoriD. porlormod to lon­
tlnn adequ&C1 of w.."'ell.po.a' limit.. and prooedll..... Tne wa.t. cU..
po..1 data Jlnuntad .how \ha~ ~he total lon,·llved ra410aotlvi~ In Uqlllci
w~t.e dtadiarJ" a..oelated with operation and malntenaftee of Naval
J1uc:l,ar.~red Ihlpl ha. batn I,.. than aollrle. ,.r ,.ear ID -Ill har.
bor. Kt.ulta of .nvlronmtftul lurveya of harbor wa"" and bottom Itdl·
ment tor JrOU radioactivity and for eobalt·eo bav' .hown that (1) no
Inc"... 1ft racUoactlvlty abo"e Itonnll backl1'Clund l,v,l. hal bMfI
detected In harbor wlter (2) dlacharru of IIq\lld wa.ttl from V.8.
tln.l nuetur.po"ned Ihlpi hav' not eauHd a m••lurul. Inenue In
the at"eraJ external backrro\lncJ radioactivity of the 'ftYlronmtllt, and
(8) low.l..,.1 fobalt.-SO rldloacUvl\y hal been det..cted III loeallltcl areaa
of harbor bottom Ndlmlnt around a few pieri at o~rat1n.r baHt and
Ihlpyardl where maln",nanee And overhaul of Naval nue1tar-powertd
Ihlp. haVI been conduct.d over a pl;ricx1 of IIftral ,.arl.

Thla report conf\rma \hal procedure. luu,d by tb. Nayt to control
dlKhlrre' of radloletlv!t7 from U.S. NavaJ nuel..r-~wered ah~. and
their .upport faellluu a,. etrectlve In protteUn.r tb, h.alth and ,ar,t)'
of the reneral pUblie. TbeH NaV}' 'procedurtl, Which bave been revl,w'd
Iftd eon~rr.d in b, &.he V.S. Public JhaJth 8,rvlea and the U.S. Atomle
Enerrr CoMmluJon, contain dlKhafit lIm!t. which are COftllattnt with
applicabl, neommtndaUona of the Federal Radiation OoulleU, tI. S.
Atomic En.rty Commlulon. and the International Commlwoa em Badlo­
lo~cal PI'Ot.eCt:ion.

The radioactivity In Waites discussed In thll
report originate. in the prtlsurlzed water re­
actors' of U.S. Naval nuclear-pow.red Ihlps.
As of January 1966, there were 66 nuclear­
powered IUbmarlnes and 8 nuclear-powered
aurface ships in operation. In these shipboard
reaetor., pressurized water elrculatlni ~hrouih
the reactor core picks up the heat of nuclear
reaction. Reactor coolini' water circulaw
throuJh a closed pipinJ Iystem Includlni' heat
nehaniers which transfer the heat to water
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. "'ina, deeontaminatln, radioactively eon·
laminated pipIn. 'T.teml, and launderln, anti.
contamination cJothinr worn by ~el'101\nll..
These faclUtJa are equipped with p~'lln,

ay.tema to remove moat f th radioactivity
. from liquid wu1.a prior to dlacharp Into
harbon.

Dlac:harae IImJta tor the tow-level radioactive
liquid waatel from U.S. Naval nuclear-powered
'hlp. and their support facHltlea are conal.tent
with applfubl. rteommendatlOIll luued by the
F.deral Radtatton Couneil, U.S. Atomic Ener&')'
CommlilioD (AEC), National Council on
Radiation Protection and Measurementl
(NeRP), International Commlllion on Radio­
1o~C&1 Proteetloft (ICRP) , and National
Aeademy of Sciences-National Research
Council (1-$). In consonanCI with t.heM ncum­
meJu!atlons the poUcy of the U.S. Navy II to
minimize the amountl of radioactivity dll­
charpd Into harbors. To Implement this policy,
the NaY)' hal (ssued Itandard Instructions
deftnlnr the radioactive waate dl'poul limits

nel procedures to be used by U.S. Naval
nuclear.powered ahlps and their support facm­
tie•. Theae Instructlon. have been reviewed and
concurred In by the U.S. Public Health service
and the U.S. Atomic Ener~y Commission.

The principal lOurce ot radioactivity In
liquid wastel I. from trace amountl of cor­
rosion and wear product. trom reactor plant·
metal .urtacea. The most predominant tonr­
JIved radlonucU~e (I.•., halt.lIfe greater than
1 day) in these corrosion and wear products
II eobalt-60, which has a &.8 year half-tlfe:
eobalt-60 also hal the lowest maximum permIs­
sible concentration value for water lilted by
the AEC, NCRP, and ICRP tor these corrosion
and wear radlonucHdes (1--,). Therefore, radio­
active waatt disposal II controlled by assuming
that all the lon~-Uved radioactivity Is cobalt­
60. Shon-llved radlonuclldea deca)' rapldl)' And
are therefore less limiting than lonr-lived radio­
BCUVlty tor Wlllt.e dlllpulIIl wnslderlltlonl.

Fiufon productl produced by the flallon
proeeu of the reactor are retained metal·
lurl'ieaUy bound within the fuel allo)'. A. a
nault, the total radlollctlvitJ attributed to
I n~-Uved fission product radlonuclldu stron­
tlum-90 and cesium-1ST hI dlacharps !rum
U.S. N.vill nuc1t:ar-puwered ships and their

.upport facJUtlu hal betn t... than 1 mfiUcurl.
per 1Mr for all barbora combined.

Table 1 n.ta YOlumu of Uquld and total
amounta of lon~lIYec! radloactlvlt, ellae.harpd
Into varioul U.s. ltarbon dunnr th, put &
calendar ,ear.: Included are elata from U.S.
Naval Duclear·powered ablpa and from IUplW'lrt.
In. shlpyardl, tend.ra, aDeI 'UbmarSDt baaea.
Locations U.ted III table 1 Includ. opelaUn,
base. and home porta which have bleD rel'llarly
vl.Jted b1 Naval nuclear-powered Iblpa. The
quantftlu of radioactivity lilted ID tid. table
are nported .. If th•. attn radloactlv1tf
consisted ot cobalt-eO. the predomiDant lon,­
lived radlonucllde.

Liquid waete dlachaf'OI reported In table 1
vary with the amount. ot overhaul and mainte­
nance work In procreaa at Individual locations.
In .plte of • I.rle Incre... In overhaul work
In 1961S, the total radioactivity dlscharred Wal

kept tu levels compllrllble wllh previoul year.
by effecting improvements In waite proceufng
technlquea. The low amount. ot radioactivity In
table 1 dJacharred by each facUlt)' are com­
parable t.o amount. d'lIchlLrpd Into rivera bJ
a number of oUler tacUltlllln the United States
Involved In nuclear power prolP'llm. where'
atrlnrent waate dilpolal controll IlmUar to
thODe ueed by the Navy are .ntorced.

Durlnrmalntenance and overhaul opera­
tiona, aolld low-level radioactivi waat41s conalat­
In, of contaminated ra~a, plutlc bap, paper.
and acrap ttlaterlals are cullect.ed by nuclear.
powtsred shipe and thefr support facllltltll. Soltd
materlale from IhlplI are tranal.rred to a ahlp­
yard or other ahore tacll1ty fur packaaclnac Ilnd

. disposal. For ulUmllt.e dlapoul, IOlId radio­
Metrve wallt.e. are Ihlpped to AEC approved
burfal sites, since Ihlpyards and IIhore facUlties
are not permitted to diliPOH ur rlldlOilcUve loUd
waat.ea by buriKt un their own lites. Table 2
aummarlzes total radIoactivity and vulumea of
radioactive wastes dilpoled of In the pilat.
i yens.

/:i"n lIironmental monitoring

Environmental monitoring surveys for radio­
activity are perlodh:al1y performed In harbOrs
where U.S. Naval nuclear-powered .hlps are
built or overhauled and where theae ships have

Radlolorfcal H.alth Data and It.porta
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In harbor water and sediment 18 not sufficient
to detect small chaniea In environmental radio­
activity Which might be attributed to operation
and malntena.nce of Naval nuclear.powered
.hips.

To monitor for thell' lman changes in
tlnvilvnmental radioactivity. specll\c anal)'sea
of water and sedIment samples for cobalt-60
have been added to NaY)' monitoring programs
In recent year•• Cobalt-60 i8 a sensitive tracer
t.u tollow environmental distribution of radi~

IIctlvlty because It haa the lon8~8t half-lite and
la the predominant lon,.llvedradionucUde ·In
liquid waste dlschargea: In addition. cobalt-60
hal not been detected in slgniftcant concentra­
tiona in radioactivity from fallout or natural
lOurcea.

Theretore, IILMrUnK' In 1963. a bottom 'sedl-
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M., 1988
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home porta or operating hues. Theae surveys
are performed to verify the adequacy ot liquid
waate disposal proceuurea "nd limit..

Shipyarda. t.ender.. "nd aubmarine baaea
have taken weekly samples of harbor water and
bottom aedimeJIt. Jn the vicJnity of bertha uaed
by' nuclear.powered ships. beginning In each
harbor prior to operation of theae ships. Radio­
attivlty data from harbur water Bnd sediment
samples taken by indivldualtacillties indicate
that operation and maintenance of nuclear­
powered .hipa have not. causeu .h,nlncant.
changes In Ute arOllS radiollctivily of harbor
water or sediment. However, relatively large
varlatfon. In ITON radloaclivlt.y meallured In
environmental samples du occur tram chan~.
in natural and falJout aourcea. Becau.e of theae
variationa. monltorinK for BrOI' racUoactlvlty
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RlldloJoaical HealtJI n.~ and Reporta·

menclne in July 1965. Cobalt-80 a!Wyaes were
performed on 20 to 70 bottom sediment lamples
taken from each harbor where Naval nuclear­
powered ships have been moat frequently baaed
or overhauled: these samples were taken from
the top layer of .ediment (approximately linch
thick) hi the Immediate vicinity of anc! away
from berthinz areas used by Naval nuclear­
powered ship·a. Results of these JuJy 1965 aur­
veys. which involved a total of 845 samples. are
aummarized In tabJe 4. These surveys ,how that
the total amount of eobalt-60 obaerved in
bottom sediment near a few piers ta amall com­
pared to natural radioactivity present in
harbora.

In L'Onjunctlon With the bottom sediment
BIlmpJinK lurveys reported In table •• nearb)'
.horellne areaa uncovered at low tide were
surveyed with sensitive hlta-gamma detectors
to determine If any of the discharged radi()o
activity had washed ashOre. No IhoreUne

ment lampJe taken in each harbor -from the
vicinity ot nuclelir-powered shlp berths waa
anah-zed tUf coblil~O to lupplement the il'O!l
radioactivity measurements descrIbed Iibovt'.
This additional sampling was performed In C~­

operation with the U.S. Public Health Service
(USPHS). and anaJyses were performed at
their Southeastern Radiological Health Labora.
tory. ResuJts of USPHS analyses for cobalt-60
In harbor bottom 8ediment samples taken from
the vicinity ot nuclear-powel'ed 81Jip berth» .re
.hown in tabJe 8. Since each number in tabJe 3
la the result ot. single aample. more extenllve
sampHnc. discussed below. waS deemed necell­
Ary to determine whether the isolated data
pointe were representative of the surroundln,
harbor bottom aedlment.

To obtain more representative data ancl to
evaluate the cumulatlve effect 01 liquid waste
dJacharce. over the precetlini yeara. extensive
environmental lurveys- were performed com-
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radiation level. aLuve Ute normal 0.01 to 0.03
mUUrem per bour backiround levels were
detected in any of these. locatlonll.

In addition to the loelltlom, Jlsted in table 4,
environmental monitoring has been aceom·
pUshed by U.S. NaV)' 8ubmarlne tenders which
aerve as operating bases for U.S. Nanl nuclear­
powered submarines in Rota, Spain, and Holy
Loch, Scotland. Data. from these surveys have
been exchanKed with the hoat governments.
Reaulta ot the surveys in the harbor at Rota,
Spain. have not shown detectable cobalt-GO In
harbor bottom sediment samples. In the Holr
Loch. Seotland, anchorage more cobalt-60
radioactivity has been detected In harbor
bottom' sediment than waa expected. Some
slight increase in cobalt-50 radioactivity hu
alia been found near the tender anchorage in
Holy Loch on shoreline mud flat are... un­
covered at low Ude. However, there hal been
no Increase of harbor water radioactivity in

Holy Loch above normal bac:krr.ound levell.
Joint tT.S. and British Ulessmenta of survey
result. have confirmed that radiation levels in
the vicinity of the Holy Loch anchorale are
.Ult f,u beluwUtoae which are at. all likely to
Quae an individual to receive radiation
exposure approaching IImlta for members of the
reneral public.

Overall relulta of envlronmentallurveys per­
formed to date Indicate the following:

(1) No increaae in ~s radioactivity above
normal backiround level. hal been detected in
habor water where U.S. Naval nuclear-powered
ships are based, overhauled, or constructed.

(2) Dischar~ of liquid waste. from U.S.
Naval nuclear-powered ships have not c.aused
a measurable Increase In the (eneral external
backiround radioactivity of the environment.

(8) Low level cobalt-60 radioactivity in har·
bor bottom sediment ia delectable around a few
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ABSTRACT

The environmental effect of disposal of radioactive
wastes originating from U. S. Naval nuclear propulsion
plant~ and their support facilities is assessed. The total
gamma radioactivity in liquids discharged to all ports and
harbors .from the more than one hundred fifty Naval nuclear­
powered ships and supporting tenders, Naval bases and
shipyards was less than 0.002 curie in 1989. This report
confirms that procedures used by the Navy to control .
releases of radioactivity from U. S. Naval nuclear-power d
ships and their support facilities are effective in
protecting the environment and the health and safety of the
general public. These procedures have ensured that no
member of the general public has received measurable
radiation exposure as a result of current operations of the
Naval Nuclear Propulsion Program.
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SUMMARY

The radioactivity in materials discussed in this report
originates in the pressurized water reactors of U. S. Naval
nuclear-powered ships. As of the end of 1989, the U. S. .
Navy had 132 nuclear-powered submarines and fifteen nuclear­
powered surface ships in operation. Support facilities
involved in construction, maintenance, overhaul and
refueling of these nuclear propulsion plants include eight
shipyards, eighteen tenders and four submarine bases. This
report describes disposal of radioactive liquid,
transportation and disposal of solid wastes, monitoring of
the environment to determine the effect of radioactive
releases, and updates reports on this subject issued by the
Navy in references 1 through 5.* This report concludes that
radioactivity associated with U. S. Naval nuclear-powered
ships has had no significant or discernible effect on the
quality of the environment. A summary of the radiological
information supporting this conclusion follows:

From the start of the Naval Nuclear Propulsion Program,
the policy of the U. S. Navy has been to reduce to the
minimum practicable the amounts of radioactivity released
into harbors. Navy procedures to accomplish this have been
reviewed with the U. S. Department of Energy, the U. S.
Nuclear Regulatory Commission and the U. S. Environmental
Protection Agency. The total gamma radioactivity released
within twelve miles from shore from all U. S. Naval nuclear­
powered ships and their support facilities in recent years
is shown in Table 1; this includes all harbors both U. S.
and foreign ente~ed by these ships.

* References are listed on page 37.
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TABLE 1 RADIOACTIVE LIQUID RELEASED TO HARBORS FROM U. S.
NAVAL NUCLEAR-POWERED SHIPS AND THEIR SUPPORT
FACILITIES

Number of Ships Radioactivity-Curies
Year In Operation (less tritium)

1971 100 less than 0.002
1972 104 less than 0.002
1973 107 less than 0.002
1974 111 less than 0.002
1975 113 less than 0.002
1976 115 less than 0.002
1977 120 less than 0.002 .
1978 124 less than 0.002
1979 126 less than 0.002
1980 126 less than 0.002
1981 133 less than 0.002
1982 137 less than 0.002
1983 142 less than 0.002
1984 144 less than 0.002
1985 147 less than 0.002
1986 149 less than 0.002
1987 148 less than 0.002
1988 148 less than 0.002
1989 147 less than 0.002

As a measure of the significance of these data, if one
person were able to drink the entire amount of radioactivity
discharged into any harbor in any of the last nineteen
years, he would not exceed the annual radiation exposur
permitted for an individual worker by the U. S. Nuclear
Regulatory Commission.

Environmental monitoring is conducted by the U. S. Navy
in U. S. and foreign harbors frequented by U. S. Naval
nuclear-powered ships. This monitoring consists of
analyzing harbor sediment, water and marine life samples for
radioactivity associated with Naval nuclear propulsion
plants, radiation monitoring around the perimeter of support
facilities and effluent monitoring •. Environmental samples
from each of these harbors are also checked at least
annually by a U. S. Department of Energy laboratory to
ensure analytical procedures are correct and standardized~

Independent environmental monitoring has been conducted
by the O. S. Environmental Protection Agency in U. S.
harbors during the past several decades. The results of

2

'I
Ii
(I
la
II
II,
(I
I
II
(I,, ,

'I
I~

(I,

\1
/1

\;

I.
~I

ii
I,



I'
I
I'
\1
Ii
1\
I
ii'
II

•'I
I
1\
t
I,
{~
I~

I

these extensive, detailed surveys have been consistent with
Navy results. These surveys have again confirmed that U. S.
Naval nuclear-powered ships and support facilities have had
no significant effect on the radioactivity of the
environment.

RADIOACTIVE LIQUID PROCESSING AND CONTROL

Policy and Procedures Minimizing Release of Radioactivity in
Barbors .

The policy of the U. S. Navy is to reduce to the
minimum practicable the amounts of radioactivity released to
the environment, particularly within twelve miles from shor
including into harbors. This policy is consistent with
applicable recommendations issued by the Federal Radiation
Council (incorporated into the Environmental Protection
Agency in 1970), U. S. Nuclear Regulatory Commission,
National Council on Radiation Protection and Measurements,
International Commission on Radiological Protection,
International Atomic Energy Agency, and National Academy of
Sciences--National Research Council (references 6 through
15). Keeping releases small minimizes the radioactivity
·available to build up in the environment or to concentrate
in marine life. To implement this policy of minimizing
releases, the Navy has issued standard instructions defining
radioactive release limits and procedures to be used by
u. S. Naval nuclear-powered ships and their support
facilities. These instructions were reviewed by the U. S•
Department of Energy, the U. S. Nuclear RegUlatory
Commission and the U. S. Environmental Protection Agency.

Source of Radioactivity

In the· shipboard reactors, pressurized water .
circulating through the reactor core picks up the heat of
nuclear reaction. The reactor cooling water circulates
through a closed piping system to heat exchangers which
transfer the heat to water in a secondary steam system
isolated from the primary cool~ng water. The steam is then
used as the source of power for the propulsion plant as well
as for auxiliary machinery. Releases from the shipboard
reactors occur primarily when reactor coolant water expands
as a result of being heated to operating temperature; this
coolant passes through a purification system ion exchange
resin bed prior to being transferred from the ship.

The principal source of radioactivity in liquid

3



effluents is trace amounts of corrosion and wear products
from reactor plant metal surfaces in contact with reactor
cooling water. Radionuclides with half-lives of
approximately one day or greater in these corrosion and wear
products include tungsten 187, chromium 51, hafnium 181,
iron 59, iron 55, nickel 63, zirconium 95, tantalum 182,
manganese 54, cobalt 58, and cobalt 60. The most
predominant of these is cobalt 60, which has a 5.3 year
half-life. Cobalt 60 also has the most restrictive
concentration limit in water as listed by organizations
which set radiological standards in references 6, 7 and 8
for these corrosion and wear radionuclides. Therefore,
radioactivity is conservatively controlled by assuming that
all the long-lived radioactivity is cobalt 60.

Radioactivity Removal From Liguid at Shore Facilities

Radioactive liquids at shore facilities are collected
in stainless steel tanks and processed through a processing
system to remove most of the radioactivity (exclusive of
tritium) prior to collection in a clean taftk for reuse.
Even after processing to approximately 10- microcuries of
gamma radioactivity per milliliter, reactor coolant is
reused rather than discharged. Figure 1 shows a simplified
block diagram of the liquid processing system which consists
of particulate filters, activated carbon bed filters, mixed
hydrogen hydroxyl resin and colloid removal resin beds.
This type of processing system has been developed and used
successfully to produce high quality water containing very
low radioactivity levels.

Liguid Releases in Barbors

The total amounts of long-lived gamma radioactivity
released into harbors and seas within twelve miles from
shore have been less than 0.002 curie during each of the
last nineteen years. This total is for releases from U. S.
Naval nuclear-powered ships and from the suppor~ing

shipyards, tenders and submarine bases, and at operating
bases and home ports in the U. S. and overseas and all other
U. S. and foreign ports which were visited by Naval nucl ar­
powered ships. This quantity is conservatively reported as
if it consisted entirely of cobalt 60, which is the
predominant long-lived gamma radionuclide and also has the
most stringent concentration limits.

To put this small quantity of radioactivity into
perspective, it is less than the quantity of naturally
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occurring radioactivity (reference 16) in the volume of
saline harbor water occupied by a single nuclear-powered
submarine.

Although volumes 'are of less significance than the
amounts of radioactivity released, Table 1 of earlier
reports has also shown that the total volume of liquids
released within twelve miles from shore has been reduced
from millions of gallons per year in the 1960's to less than
25'thousand gallons per year beginning in 1973. Tnus, the
Navy has achieved its policy of reducing releases of
radioactive. liquids in harbors to the minimum practicable
amounts. Therefore, volumes have been deleted from this
report.

Short-Lived Radionuclides

Reactor coolant also contains short-lived radionuclides
with half-lives of seconds to hours. Their highest con­
centrations in reactor coolant are from nitrogen 16
(7 second half-life), nitrogen 13 (10 minute half-life),
fluorine 18 (1.8 hour half-life), argon 41 (1.8 hour
half-life) and manganese 56 (2.6 hour half-life). Total
short-1i~ed radioactivity released in water in a year to any
harbor has been less than 0.001 curie. For the
longest-lived of these, about one day after discharge from
an operating reactor, the concentration is reduced to one
thousandth of the initial concentration, and in about two
days the concentration is reduced to one millionth.
Therefore, since most of the water is transferred to shore
facilities for processing and reuse rather than discharged,
these short-lived radionuclides are not important for liquid
release considerations.

Fission Product Radionuc1ides

Fission products produced in the reactor are retained
within the fuel elements. The fission gases krypton and
xenon are also retained within the fuel elements. However,
trace quantities of naturally occurring uranium impurities
in reactor structural materials release small amounts of
fission products to reactor coolant. The concentrations of
fission products and the volumes of reactor coolant released
are so low, however, that the total radioactivity attributed
to long-lived fission product radionuclides, strontium 90
and cesium 137, in releases from u. S. Naval nuclear-powered
ships and their support facilities has been less than 0.001
curie per year for all harbors combined. Fallout of these
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same fission products has often been more than this in one
rainfall in a, single harbor.

'Tritium

Small amounts of tritium are formed in reactor coolant
systems as a result of neutron interaction with the
approximately 0.015 percent of naturally occurring deuterium
present in water, and other nuclear reactions. Although
tritium has a 12 year half-life, the radiation produced is
Qf such low energy that the radioactivity concentration
guide issued by the International Commission on Radiological'
Protection, the National Council on Radiation Protection and
Measurements, the U. S. Nuclear Regulatory Commission and by
other standard-setting organizations is at least one hundred
times higher for tritium than for cobalt 60. This tritium
is in the oxide form and is chemically indistinguishable
from water: therefore, it does not concentrate significantly
in marine life or collect on sediment as do other
radionuclides.

Tritium is naturally present in the environment because
it is generated by cosmic radiation in the upper atmos­
phere. ~Reference 17 reports that the production rate from
this source is about .four million curies per year, which
through rainfall causes a tritium inventory in the oceans of
about seventy million curies. Because of this naturally
occurring tritium, much larger releases of tritium than are
conceivable from Naval nuclear reactors would be required to
make a measurable change in the background tritium
concentration.

The total amount of tritium released annually from all
U. S. Naval nuclear-powered ships and their supporting
tenders, bases and shipyards has been less than 200
curies. Most of this has been into the ocean greater than
twelve miles from shore. The total tritium .released from
the entire nuclear Navy is less than single electrical
generating nuclear power stations typically release ,each
year (reference 18). Total tritium released into harbors
within twelve miles from shore was less than one curie in
1989. Such releases are too small to increase measurably
the 'tritium concentration in the environment. Therefore,
tritium has not been combined with the data on other
radionuclides in other sections of this report.

7



Carbon 14

Carbon 14 is also formed in small quantities in reactor
coolant sFstems as a result of neutron interactions with
nitrogen and oxygen. Carbon 14 decays with a half-life of
5,730 y~s; however, only low energy beta radiation is
emitted as a result of this decay process. As a result, th
radioactiwlty concentration guide for carbon 14 in its
chemical ~orm in air issued by the International Commission
on Radio~c9ical Protection, the National Council on
Radiatiau Protection and Measurements, the U. S. Nuclear
Regulatory Commission and by other standard-setting
organizatlions is at least three thousand times higher than
for cobal.~60.

Car~ 14 occurs naturally in the environment. It is
generated ~rom cosmic radiation interactions with nitrogen
and oxygem in the upper atmosphere and oxidized to form
carbon dLDxide. Carbon 14 is chemically indistinguishable
from othe~ isotopes of carbon. The carbon dioxide diffuses
and convects throughout the atmosphere and enters the
earth's e:atrbon cycle. Reference 19 states that the earth's
carbon 1. inventory is estimated to be about two hundred and
fifty Billion curies. The total amount of carbon 14
released annually from the operation of all U. S. Naval
nuclear~wered ships and their supporting tenders, bas s
and shi~Tds has been less than 100 curies, most of which
is released at sea beyond twelve miles from shore. The
total c~n 14 radioactivity released in a year in any
harbor has been less than 0.1 curie. Since the inventory of
naturally occurring carbon 14 is so large, it is extremely
unlikely tnat releases from Naval nuclear reactors could
result ~ ~ measureable change in the background
concentr.ation of carbon 14. Therefore, carbon 14 has not
been camR~ned with the data on other radionuclides in other
sections of this report.

Liquid Re~~ases at Sea

RadLDactive liquids incidental to the operation of the
nuclear propulsion plants are released at sea under strict
controls. These ocean releases are consistent with
recommendations·the Council on Environmental Ouality made in
1970 to ~e President in reference 20, and consistent with
the Marime Protection, Research and Sanctuaries Act,
reference 21. Procedures and limits for ocean releases have
been cOnsLstent with recommendations made by the National
Academy of Sciences--National Research Council in reference
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Loss of USS THRESHER and USS SCORPION

TABLE ,2 TOTAL RADIOACTIVITY IN LIQUID RELEASED AT SEA
ORIGINATING FROM U. S. NAVAL NUCLEAR-POWERED SHIPS

Two U. S. Naval nuclear-powered submarines have been
lost at sea in the Atlantic Ocean. The submarine THRESHER
sank 10 April 1963, 100 miles from land in water 8,500 feet
deep at latitude 410 4S'N and longitude 6So00'W. The
submarine SCORPION sank between 21 and 27 May 1968, 400
miles southwest of the Azores in more than 10,000 feet of
water. The reactors used in all U. S. Naval submarines and
surface ships are designed to minimize potential hazards to
the environment even under the most severe casualty
conditions such as the actual sinking of the ship. First,

':::: 0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4

Radioactivity-Curies
(less tritium)

1975
1976
1977
,1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

10 and by the International Atomic Energy Agency in
reference 11. ' These releases have contained much less
radioactivity than these reports considered would be
acceptable. Total long-lived radioactivity released farth r
than twelve miles from shore by U. S. Naval nuclear-powered
ships and supporting tenders is shown in Table 2 for recent
years. This is the total amount released from over 100
ships at different times of the year in the open sea at long
distances from land in small incremental amounts, and under
rapid dispersal conditions due to wave action. The quantity
of radioactivity released to the open ocean in 1989 was 0.4
curie, which is less than the naturally occurring
radioactivity (reference 16) in a cube of sea water
approximately 100 yards on a side. " "
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the reactor core is so designed that it is physically
impossible for-it to explode like a bomb. Second, the
reactor fuel elements are made of materials that are
extremely corrosion resistant, even in sea water. The
reactor core could remain submerged in sea water for decades
without releases of fission products while the radioactivity
decays, since the protective cladding on the fuel elements
corrodes only a few millionths of an inch per year. Thus,
in the event of a serious accident where the reactor is
completely submerged in sea water,the fuel elements will
remain intact for an indefinite period of time, and the
radioactive material contained in these fuel elements should
not be released. The maximum rate of release and dispersal
of the radioactivity in the ocean, even if the protective
cladding on the fuel were destroyed, would be so low as to
be insignificant.

Radioactive material could be released from this type
of reactor only if the fuel elements were actually to melt
and, in addition, the high-strength, all-welded reactor
system boundary were to rupture. The reactor's many
protective devices and inherent self-regulating features are
designed to prevent any melting of the fuel elements.
Flooding of a reactor with sea water furnishes additional
cooling for the fuel elements and so provides added
protection against the release of radioactive fission
products.

Radiation measurements, water samples, bottom sediment
samples and debris collected from the area where THRESHER
sank were analyzed for radioactivity shortly after the
sinking and again in 1965 by various laboratories.
Similarly, sea water and bottom sediment samples taken near
SCORPION's hull were analyzed for radioactivity. In 1977,
1983 and 1986, followup samples of water, sediment, marine
life and debris were collected from the immediate THRESHER
debris areas. In 1979 and 1986, foliowup samples of water,
sediment, marine life and debris were collected from the
immediate SCORPION debris areas. None of these samples
showed any evidence of release of radioactivity from the
reactor fuel elements in either THRESHER or SCORPION.
However, cobalt 60 released from both THRESHER and SCORPION
coolant systems was detectable at low levels in the sediment
samples in the debris areas. The amount of cobalt 60
radioactivity in these samples was small compared to the

- naturally occurring radioactivity in the sediments. Based
on the samples, less than 0.001 curie of cobalt 60 was
estimated to be present in the sedim nt at either site.

10
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Cobalt 60 was not detectable in samples of water, marine
life or debris~ Thus, the THRESHER and SCORPION have not
had a significant effect on the radioactivity in the
environment. Additional information on the radiological
surveys of the THRESHER and SCORPION debris areas is
available in reference 22.

SOLID RADIOACTIVE WASTE DISPOSAL

During maintenance and overhaul operations, solid 10w­
level radioactive wastes consisting of contaminated rags,
plastic bags, paper, filters, ion exchange resin and scrap
materials are collected from nuclear-powered ships and their
support facilities. These low-level radioactive materials
are required to be strictly controlled to prevent loss.
These controls include Naval accountability procedures which
require serialized tagging and marking and signatures by
radiologically trained personnel.

Solid radioactive waste materials are packaged in
strong tight containers, shielded as necessary and shipped
to burial sites licensed by the U.,S. Nuclear Regulatory
Commission or a State under agreement with the U. S. Nuclear
Regulatory Commission. Solid radioactive materials from
Naval nuclear-powered ships have not been dumped at sea
since 1970 when the Navy issued procedures prohibiting sea
disposal of solid radioactive materials. Shipyards and
other shore facilities are not permitted to dispose of
radioactive solid wastes by burial on their own sites.

Table 3 summarizes the total radioactivity and volumes
of radioactive solid waste disposed of during the last five
years. Table 3 includes all waste generated by U. S. Naval
nuclear-powered ships and the listed support facilities
since all radioactive solid waste generated by U. S.
nuclear-powered ships is transferred to the listed
facilities. The quantity of solid radioactive waste in any
one year from a particular facility depends on the amount
and type of support work performed that year. Table 3 does
not include fuel or other classified radioactive components
shipped to Department of Energy facilities for processing
and for disposal.

11



"ABLB 3 RADIOIlCftVII 80LtD WJUI'fII ..... u. B. RAVAL MJCLKM-PORIUm BIIIPS MD "l'IIKIR BUPPORl" PACILI"lPS
POR 1985 T&AUUGB 1989

1985
"'ousand

CUbic
Peet Carles

1986
'fhousand

CUbic
Peet CUrles

1987
'I'housand

Cubic
Peet Curies

1988
"housand

Cubic
Peet CUdes

3

1

3

1

1

<1

<1

11

5

5

7

1

6

10

15

.,

1989
'I'housand

Cubic
Peet Curl s

2

5

1

•

<1

<1

62

51

7

2

8

1

8

•

,

11

3

2

7

1

1

•

<1

<1

3

2

3

6

7

6

1

.10

3

1

6

<1

53

<1

55

18

2

2

6

1

•

1

,

,

1

2

7

38

<1

<1

11

17

61

3

7

1

6

7

1

1

11

12

Pacllltr

Kltt 1'" Maine
Ports.outh Naval Bhlpyard

Gr ton, Ne. London, Conn.,
£1 ctrlo Boat Dlvl.lon,
State'IeI' and Bub Ba••

Newport Ne.,., VII'glnla
N wport Ne.,. Bhlpbulldlng

Morfolk, Virginia
Naval Bhlpyard and ..enders

Char1e.ton, Bouth Carolina
Naval Bhlpyard and ..enders

Ban Diego, California
'I' nder.

Vall '0, California
Mar Island Naval Bhlpyard

Br • rton, Washington
Puget Bound Naval Shipyard

, ar1 Harbor, Rawall
Naval Shipyard' Bub Ba••

t-'
N

'l'Ol'AL 49 13' 34 139 39 20 47 127 59 22

NO'l'ES,
(1) This table Includ.s all radioactive waste frOM tenders ~nd nuclear-powered ships. Thle radioactivity Is

primarily cobalt 60. "hie radioactive waste Is shipped to burial facilities licensed by th~ u. S. Nuclear
Regulatory Co.-Ieelon or a State.

(2) Vo1u. e 1 ee than 500 cuble feet ar reported as I thousand cubic f t and actlvlti s less than 0.5 curie are
r ported as <1 curle.
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Figure 2 shows that in the last several years the total
annual volume of solid low-lev~l radioactive waste has been
substantially reduced, despite increasing numbers of
ships. Most of the volume is generated during maintenance
and overhaul operations in shipyards~ This reduction has
been accomplished simultaneously with reduction in personnel
radiation exposure, as described in reference 23. This
reductidn has been accomplished by several techniques
including a total containment concept for radiological work
which minimizes the spread of radioactivity to non­
radioactive materials, use of preplanning and mockups to
minimize rework, reusing rather than disposing of tools and
equipment, use of radioactive liquid processing procedur s
which minimize depletion of processing media, use of
compaction equipment and efficient packaging to fully use
space in disposal containers, and separating solid waste
that requires special disposal owing to its radioactive
content from that which does not. The latter is achieved by
work site controls and by use of sensitive detection
equipment to detect radioactivity only slightly greater in
concentration than that found in natural materials such as
soil, rocks, water, and biological matter (see reference 22)
thus requiring the material to be handled as radioactive for
waste disposal purposes. Material which passes the
screening provided by this sensitive detection equipment can
be disposed of as ordinary waste. Challenging goals are set
by each shipyard to ensure continuing management attention
to minimizing generation of waste in radiological work.

The annual volume for the entire Naval Nuclear
Propulsion Program could be contained ina cube measuring
about thirteen yards on a side. The total annual volume of
solid radioactive waste from the Naval Nuclear Propulsion
Program listed in Table 3 is less than some individual
electrical generating nuclear power stations have generated
in a year (reference 18). The total annual volume is
approximately six percent of the solid radioactive waste
generated annually by all nuclear electric power reactors
(reference 18) and approximately four percent of the total
volume of radioactive solid waste buried in all U. s.
commercial burial grounds each year (reference 24).
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FIGURE 2

RADIOACTIVE SOLID WASTE DISPOSAL
VOLUMES IN THE NAVAL NUCLEAR
PROPULSION PROGRAM, 1961-1989
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Deactivation of Ingalls Shipbuilding Radiological Faciliti s

From 1958 to 1980, Ingalls Shipbuilding was engaged in
the construction and overhaul of Naval nuclear-powered ships
in Pascagoula, Mississippi. The shipyard radiological
facilities which supported this work were deactivated
between 1980 and 1982 by removing and disposing of all
radioactive material associated with Naval nuclear
propulsion plants. Useful items, such as tools and
equipment that were radioactively contaminated, were
transferred to other organizations in the Naval Nuclear
Propulsion Program. The remaining radioactive material was
disposed of as solid waste.

Extensive radiological decommissioning surveys were
performed to verify the removal of this radioactive
material. Direct radiological surveys were performed on
over 274,000 square feet of building and facility
surfaces. Over 11,000 samples of tnese surfaces as well as
soil, ground cover and concrete were taken from all areas
where radioactive work was previously performed. These
samples were analyzed using sensitive laboratory
equipment. In addition, both the State of Mississippi and
the Environmental Protection Agency (reference 25) perform d
overcheck ~urveys of the deactivated facilities. After
these. surveys were completed, the Ingalls facilities were
released for unrestricted use. Personnel who subsequently
occupy these facilities will not receive measurable
radiation exposure above natural background levels that
exist in areas not affected by Naval nuclear propulsion
plant work. Reference 25 is the report of the survey of the
Ingalls facilities by the Environmental Protection Agency •

TRANSPORTATION OF RADIOACTIVE MATERIAL

Shipments of radioactive materials in the Naval Nucl ar
Propulsion Program are required to be made in accordance
with applicable regulations of the U. S. Department of
Transportation, U. S. Department of Energy, and U. S.
Nuclear Regulatory Commission. The purpose of these
regulations is to ensure that shipments of radioactive
material are adequately controlled to protect the
environment and the health and safety of the general
public. These regulations -are applicable to all radioactive
material shipments. The shipments discussed herein cover
areas in addition to waste for completeness.

15.



The above regulations provide requirements for the
container design, certification, and identification as
applicable for the specific quantity, type and form of
radioactivity being shipped. Naval shipping container
design requirements invoke shielding and integrity specifi­
cations and meet all regulatory requirements. They provide
for testing of container designs, training and qualification
of workers who construct containers, and quality control
inspections during fabrication to ensure the containers will
meet their design requirements.

In addition to imposing requirements of Federal
transportation regulations, the Navy has issued standard
instructions to further control shipments of radioactivity
associated with U. S. Naval nuclear propulsion plants.
These standard instructions result in a quality assurance
program which includes inspections and assessments by
independent organizations and senior management. Organi­
zations making shipments are required to prepare local
procedures which require use of compliance checklists and
management review to ensure compliance with applicable
Department of Transportation, Navy and burial ground
requirements. Only specially trained, designated people,
knowledgeable in shipping regulations, are permitted to
authorize shipments of radioactive material.

Protective transportation service such as signature
security service or sealed shipping vehicles are required
for these shipments to ensure point-to-point control and
traceability of each shipment from shipper to receiver. A
readily accessible log of all shipments in transit is
maintained to enable prompt identification and provide the
basis for advice on the nature of the shipment. Return
receipts are required to be made in writing by receivers to
ensure that radioactive material has not been lost in
shipment. Receipt inspection of containers of radioactive
material and accompanying documents are required promptly
after receipt to monitor compliance. Even minor dis­
crepancies from detailed shipping regulations are required
to be reported to the shipper so that correction can be made
in future shipments. This is done to ensure compliance with
shipping regulations.

Radioactive materials shipped in the Naval Nuclear
Propulsion Program include anticontamination clothing for
laundry, small sealed sources used for calibrating radiation
monitoring instruments, tools and equipment used for
radioactive work, low-level radioactive waste, radioactive

16
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components and new and recoverable irradiated nuclear
fuel. A total of approximately 1,000 shipments.are made
annually by Naval nuclear-powered ships and their support
facilities, which is a small part of the more than two
million shipments of radioactive materials made annually in
the United States (Reference 26).

Nearly all radioactive shipments in the Naval Nuclear
Propulsion Program contain only low-level radioactivity
classified under Department of Transportation regulations as
low specific activity or limited" quantity shipments. Th
predominant radionuclide associated with these shipments is
cobalt 60 in the form of insoluble metallic oxide corrosion
products attached to surfaces of materials inside shipping
containers. Most low-level shipments are made by truck.
Air transport is used no more than a few times per year for
the Naval Nuclear Propulsion Program. These air shipments
involve only very low-level radioactivity and are not
shipped on passenger planes.

Approximately one quarter of the low~level

radioactivity shipments are minute quantities in sealed
instrument calibration check sources. These sources contain
insignificant quantities of radioactivity which are com­
parable to the radioactivity in typical ionization type
smoke detectors. Greater than one-half of these low-level
shipments are anticontamination clothing, equipment and
tools. The anticontamination laundry involves shipments of
special outer clothing potentially contaminated with low
levels of radioactivity while worn in controlled work
areas. This laundry is shipped by Nuclear Regulatory
Commission licensed contractors to their facilities for
cleaning. On the average, one shipment of low-level
radioactive waste per three months is made from each
facility listed in Table 3.

The remaining few shipments are new and recoverable
irradiated nuclear fuel and radioactive components
associated with reactors and these are shipped by the U. S.
Department of Energy. Such shipments are made infrequently
since U. S. Naval nuclear-powered ships need refueling
infrequently. Recoverable irradiated fuel shipments are
made to Department of Energy facilities for disposition.
Measures are carried out to assist in safeguarding these
shipments and assuring they reach their destination. Each
recoverable irradiated fuel shipment is escorted by u. S.
Government representatives and each shipping container is
specifically designed to withstand extreme accident impacts,

17



fire, or water immersion, and to prevent release of the
material to the environment in the event of an accident.
The cargo in the nuclear fuel and radioactive component
shipments is non-explosive and non-flammable and, in
addition, the radioactive material in the radioactive
components is in an insoluble form that should not be
dispersed even in the event of an accident.

Estimates of radiation exposure to transportation cr ws
and the general public from shipments of radioactive
materials in the Naval Nuclear Propulsion Program have b en
made in a manner consistent with that employed by the U. S.
Nuclear Regulatory Commission in·reference 26. Based on
comparisons of the types and numbers of radioactive
shipments made, the total annual radiation exposure to all
transportation crews for all shipments is estimated to be
less than three man-rem. If one person were to receive all
this exposure; he would not exceed the radiation exposure
permitted for an individual worker by the U. S. Nuclear
Regulatory Commission. The total estimated radiation
exposure accumulated by the public along transportation
routes is not more than a few times higher than the exposure
to transportation workers. The maximum exposure to any
individual member of the public would be far less than that
received from natural radiation.

Shipments of radioactive materials associated with
Naval nuclear propulsion plants have not resulted in any
measurable release of radioactivity to the environment.
There have never been any significant accidents involving
release of radioactive material during shipment since the
Naval Nuclear Propulsion Program began. In general, the few
accidents that have occurred involved incidents such as
broken truck axles or slight external damage to a shipping
·container with no release of radioactivity. In one incident
a train collision resulted in minor denting of a new fuel
shipping container with no loss of integrity of the
container, no damage to the fuel and no release of radio­
activity. In the only two instances that involved loss of
contents, one quart containers holding samples were broken
in shipment. In one case this occurred when a cargo
aircraft crashed. The other container was lost from a
commercial ship. Both containers were recovered and there
was no measurable radioactivity released since the original
contents were less than one millionth of a curie.

The requirements of the Naval Nuclear Propulsion
Program specify that the carriers for all radioactive
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material shipments shall have accident plans which identify
the actions to be taken in the event the transportation
vehicle is involved in an accident. These plans provide for
notification of civil authorities and the originating
facility. The U. S. Navy would communicate with and ,
cooperate fUlly with State radiological officials in the
event of occurrences involving shipment of radioactive
materials.

ENVIRONMENTAL MONITO~ING

To ,provide additional assurance that procedures used by
the U. S. Navy to control radioactivity are adequate to
protect the environment, the Navy conducts environmental
monitoring in harbors frequented by its nuclear-powered
ships. Environmental monitoring surveys for radioactivity
are periodically performed in harbors where U. S. Naval
nuclear-powered ships are built or overhauled and where
these ships have home ports or operating bases. Samples
from each harbor monitored are also checked at least
annually by a U. S. Department of Energy laboratory to
ensure analytical procedures are correct and standardized.
The D~partment of Energy laboratory results have been
consistent with shipyard results.

Navy Environmental Monitoring Program

The current Navy environmental monitoring program
consists of analyzing samples of harbor sediment, water and
marine life, supplemented by shoreline surveys, posted
dosimeters and effluent monitoring. Sampling harbor
sediment and water each quarter year is emphasized since
these materials would be the most likely affected by
releases of radioactivity.

,As discussed earlier, cobalt 60 is the predominant
, radionuclide of environmental interest resulting from Naval
nuclear reactor operations. Therefore, Navy monitoring
procedures require collecting in each harbor approximately
20 to 120 sediment samples once each quarter year for
analysis to detect cobalt 60 and other gamma ernrnitting
radionuclides. Locations and numbers of sediment samples
for a particular harbor depend on the size of the harbor and
the number and separation of locations where nuclear-powered
'ships berth. Sampling points are selected to form a pattern
around ship berthing locations and to provide points in
areas away from these berthing locations. The sampling
locations are selected individually for each harbor

19



considering characteristics of the harbor. Sediment samples
are collected using the dredge shown in Figure 3.

F--!GORE 3
DREDGE FOR SAMPLING HARBOR SEDIMENT
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The dredge samples a surface area of 36 square inches
and has been modified to collect only the top one-half to
one inch of sediment. The top layer was selected because it
should be more mobile and more accessible to marine life
than deeper layers. The samples are drained of excess water
and placed directly into a Marinelli container for
analysis. Each sediment sample is analyzed for gamma
radioactivity in the container in which it is collected
using a solid state germanium detector-with a multichannel
analyzer. The gamma data is analyzed specifically for the
presence of cobalt 60. Results of the sediment samples from
harbors monitored by the Navy in the U. S. and possessions
for 1989 are summarized in Table 4.

Table 4 shows that most harbors do not have detectabl
levels of cobalt 60. As reported in the past, low levels of
cobalt 60, less than three millionths of a microcurie per
gram, are detected around a few operating base and shipyard
piers where nuclear-powered ship maintenance and overhauls
were conducted in the early 1960's. These low levels are
well below the' naturally occurring radioactivity levels in
the harbors. The radioactivity detected is from operations
in" the early 1960's since releases such as shown earlier in
Table 1 are too small to be detectable in the harbors.
Historically, low levels of cobalt 60 were also detectable
as a result of world wide dispersion from atmospheric
weapons testing. A measure of the significance of this
range is that if all a person's food were to contain three
millionths of a microcurie of cobalt 60 per gram, he would
not exceed ten percent of the radiation exposure levels
permitted in references 6, 7,and 8 for members of the
general public. Cobalt 60 is not detectable in general
harbor bottom areas away from these piers.

Low levels of cesium 137 were detected in some sediment
samples. The cesium 137 detected is not related to Naval
nuclear reactor operations because the high integrity of the
Naval fuel retains fission "products. The cesium 137
concentrations measured in the sediment are due to world
wide dispersion from weapons testing and Chernobyl fallout.

For comparison, references 27 and 28 contain
evaluations by laboratories of the Environmental Protection
Agency and of the Depar~ment of Energy of the effects on the
environment from the accumulation near points of discharge
of radionuclides from several nuclear facilities. The
referenced reports conclude that radioactivity levels much
greater than shown in Table 4 for Naval Nuclear Propulsion

21



ftBLR. ~ OP 1989 SURVBtS POR CORAL!' &0 IR BOTIOI SBDDI8R'I' UP u. S. HARBORS WIIBRB U. S. RAVAL
RUCLBAR-POnRBD SHIPS DO BD:R RBGULARLY BASBD, OVBRBAULBD OR BOIL'!'

Range of Cobalt 60 Number of Samples . Total Bottom Area
Analytical With Cobalt 60 With Cobalt 60 Over

Results Less Than Greater Than JxlO-6 uCi/gm
( 10-6uC i/gm) JxlO-6uCi/gm Jx10-6uCi/gm (Square Kilometers)

Kittery, Maine <0.02 - <0.18 120 0 0
Portsmouth Naval Shipyard

Groton, New London, Conn. <0.04 - 1.63 528 0 0
Electric Boat Division,
State Pier and Sub Base

N wport News, Virginia <0.02 - <0.17 152 0 0
Newport News Shipbuilding

Norfolk, Virginia <0.03 - <0.18 280 0 0
Naval Shipyard and Base

Charleston, South Carolina <0.01 - <0.13 280 0 0
Naval Shipyard and Bases

Kings Bay, Georgia <0.01 - <0.09 98 0 0
N San Diego, California <0.02 - <0.17 252 0 0
N Navy Piers

Vallejo, California <O.OJ - <0.25 228 0 0
Mare Island Naval Shipyard

Bremerton, Washington <0.02 - <0.14 3J2 0 0
Naval Shipyard and Base

Pari Harbor, Hawaii <Q.02 - 0.23 192 0 0
Naval Shipyard and Sub Base

Apra Harbor, Guam <0.01 - <0.09 lJ3 0 0
Port Canaveral, Florida <0.01 - <0.10 80 0 0

NOTESs
(1)

(2 )
(J)

The -<- symbol indicates no cobalt 60 was detected in the sample. The number given is the
minimum detectable activity (MDA) i.e., the concentration at which cobalt 60 could be .
detected if it were present. The MDA varies from sample to sample and location to location
du to statistical fluctuations. -6
uCi/gm = microcuri p r gram. 1 uCi = lxlO curie (Ci).
One square kilomet r is approximately 0.4 square mile. Estimated total cobalt 60 in th
top lay r of sediment is 0.01 ct. Samples more than one foot deep from sev ral harbors
show that total cobalt 60 present may be two to five times that measur d In the surface layer •
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Program facilities have caused no significant radiation
exposure to the general public., I

The maximum total radioactivity observed in a U. S.
harbor is less than 0.05 curie of cobalt 60. This
radioactivity is small compared to background. Based on the
typical concentrations of naturally occurring radioactivity
such as potassium 40, radium, uranium and thorium which are
described in reference 16 for marine sediment, the natural
radioactivity in the sediment of a typical harbor amounts to
hundreds of curies.

In addition to Navy analysis of environmental samples,
at least ten sediment samples from each harbor monitored
have been sent each year to a U~ S. Department of Energy
laboratory, as a check of Navy results. This Department of
Energy laboratory provides a further check on the quality of
environmental sample analyses by participating in the
quality control programs sponsored by the Department of
Energy and the Environmental Protection Agency.

The check samples were analyzed for gamma radionuclides
in a mann~r similar to Navy procedures but with greater
sensitivity. Figure 4 depicts the gamma spectra for two
such samples. Both spectra show the presence of abundant
naturally occurring radionuclides which contribute to
measured radioactivity even if cobalt 60 were not present.
The upper spectrum is for a sample to which cobalt 60 has
been added to achieve a concentration of approximately three
millionths of a microcurie per gram and shows easily
recognizable energy peaks due to the presence of this small
concentration of cobalt 60. The lower spectrum depicts the
appearance of most of the sediment samples collected.

At least five water samples are taken in each harbor
once each quarter year in areas where nuclear-powered ships
berth and from upstream and downstream locations. These
samples are analyzed for gamma radioactivity, including
cobalt 60. A solid state germanium detector with a
multichannel analyzer is used to measure gamma radioactivity
and detect the presence of cobalt 60. Procedures for
analysis will detect cobalt 60 if its concentration exceeds
the U. S. Environmental Protection Agency drinking water
limits of reference 14. No cobalt 60 has been detected in
any of the water samples from all harbors monitored.

An Environmental Protection Agency evaluation in
reference 29 shows that the cobalt 60 from Naval nuclear
propulsion plants is in the form of metalic corrosion
product particles which do not app ar to be conc ntrated in ";
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the food chain. However, samples of marine life such as
mollusks, crustaceans and marine plants have been collected
in 1989 from all harbors monitored. Marine life samples are
also analyzed using a germanium detector with a multi­
channel analyzer. The results of the marine life samples
from harbors monitored by the Navy in the U. S. and
possessions for 1989 are summarized in Table 5. Table 5
demonstrates that no buildup of cobalt 60 associated with
U. S. Naval nuclear-powered ships has been detected in thes
samples of marine life.

In all monitored harbors, twice per year shoreline
areas uncovered at low tide are surveyed for radiation
levels with sensitive scintillation detectors to determine
if any radioactivity from bottom sediment washed ashore.
All results were the same as background radiation levels in
these regions, approximately 0.01 millirem per hour. Thus,
there is no evidence in these ports that these areas are
being affected by nuclear-powered ship operations.

Ambient radiation levels are measured using sensitive
thermoluminescent dosimeters continuously posted at
locations outside the boundaries of areas where radiological
work is performed. These dosimeters are also posted at
locations remote from support facilities to measure back­
ground radiation levels from natural radioactivity. The
results of dosimeters posted at support facilities between
radiologically controlled areas and the general public and
dosimeters posted at remote background locations up to
several miles away are compared in Table 6. The range of
dosimeter readings is also given since natural background
radiation levels vary from location to location primarily
due to the concentration of radionuclides in the soil
(reference 30). The results of Table 6 show that Naval
Nuclear Propulsion Program activities in 1989 had no
distinguishable effect on normal background radiation levels
at the site perimeter.

Naval nuclear reactors and their support facilities are
designed to ensure there are no significant discharges of
radioactivity in airborne exhausts. Radiological controls
are exercised in support facilities to preclude exposure of
working personnel to airborne radioactivity exceeding limits
for the general population specified in reference 6. These
controls include a total containment concept for radioactive
materials and provide a barrier to prevent significant
radioactivity from becoming airborne. Further, all air ex­
hausted from these facilities is passed through high
efficiency particulate air filters and monitored during
discharge. Comparison of sensitive airborne radioactivity
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TABLE 5 SUMMARY OF 1989 SURVEYS FOR COBALT 60 IN MARINE LIFE OF U. S. HARBORS WHERE U. S. NAVAL

NUCLEAR-POWERED SHIPS HAVE BEEN REGULARLY BASED, OVERHAULED OR BUILT

Mollusks Crustaceans Marlne Plants
Cobalt 60 Cobalt 60 Cobalt 60

Analytical Analytical Analytical
~gsults RgsultS ~gsults

(10 uCI/ge) (10- uel/~) (10 uCI/ge)

IUUery, Maine <0.06 <0.06 <0.23
Portseouth Raval Shipyard

Croton, Rev London, Conn. <0.05 <0.05 <0.06
Bleetrlc Boat Division,
State Pier and Sub Base

Rewport ReVII, Virginia <0.02 <0.05 <0.06
Rewport Revs ShlpbullcUng

Rorfolk, Virginia <0.05 <0.05 <0.04
Rayal Shipyard and Base

Charleston, Bouth carolina <O.OJ <0.05 R/A
Rayal Shipyard and Bases

N lUngs Bay, Ceorgla <O.OJ <0.02 <0.02
0\ Ban Diego, California <O.OJ <O.OJ <0.04

Ravy Piers
Vallejo, California <0.06 <0.06 <0.05

Mare Island Raftl Shipyard
Breeerton, Washington <0.05 <0.06 <0.06

Raftl Shipyard and Base
Pearl Harbor, Havall R/A <0.16 <0.05

Raftl Sh Ipyard and Sub. Base
Apra Harbor, Cuae <O.OJ <O.OJ R/A
Port CanayeraI, Florida <O.OJ <0.02 <0.02

fO'I'RSl
(1) ~he -<- syebol Indicates no cobalt 60 vas detected In the s_ple. ~e nueber given Is the

elnleue detectable actlYlty (MDA) I.e., the concentration at which cobalt 60 could be
detected If It were present. The MDA differs froe sa~le to sa~l and location to location
du to statistical fluctuations. -6

(2) uCI/ge = elcrocurl per gra.. 1 oCl = lxl0 curl (CI).
(3) R/A = Rot AYallabl. S.-ples of earine lif froe this location v re not aYallabe for

coli ctl n•
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'l'ABLB 6 ~ P 1989 OW-SIH ARD PHRIMR'l"BR RADIA'I'IOR, tmRI'IORIRG OP U. S. HARBORS WREAB U. S •

. RAVAL ROCLBAR-POIIBRBD SHIPS BAVB BBBR RII;ULARLY BASED, OVBRBAULED OR BUILT

Average Range of Average Range of
Off-site Off-site Perimeter Perimeter
Dosimeter Dosimeter Dosimeter Dosimeter

(mrem/qtr) (mrem/qtr) (mrem/qtr) (mrem/qtr)--
Kittery, Maine 20 17 - 23 20 14 - 33

Portsmouth Naval Shipyard
Groton, Nev London, Conn. 26 14 - 38 23 14-44

Electric Boat Division,
State Pier and Sub Base

Newport Nevs, Virginia 13 10 - 18 12 9 - 17
Newport Nevs Shipbuilding

Norfolk, Virginia 26 20 - 30 17 11-31
Naval Shipyard and Base

Charleston, South Carolina 23 17 - 29 22 11 - 31
Naval Shipyard and Bases

Kings Bay, Georgia 21 18 - 27 21 15 - 30 " . ~

San Diego, California 22 15 - 36 19 12 - 39

N Navy Piers
-..,J Vallejo, California 19 _12 - 22 18 11 - 27

Mare Island Naval Shipyard
Bremerton, Washington 15 11-17 15 12 - 19

Naval Shipyard and Base
Pearl Harbor, Havaii 15 12 - 20 15 11 - 25

Naval Shipyard and Sub Base
Apra Harbor, Guam 17 13 - 20 16 8 - 20
Port canaveral, Florida 17 13 - 22 18 14 - 21

NOTE: -3
(1) mrem/qtr • millirem per quarter year. 1 mrem = 1x10 rem.



measurements in shipyards demonstrates that air exhausted
from facilities actually contained a smaller amount of,
radioactivity than this same air contained when it was drawn
from the environment into the facilities. There were no
discharges of airborne radioactivity from these facilities
above concentrations normally present, in the atmosphere.

ENVIRONMENTAL PATHWAYS ANALYSIS

Results of monitoring of environmental samples
described above have shown that environmental radioactivity
levels have not been changed appreciably and therefore
radiation exposure to the public from operations of nuclear­
powered ships and their support facilities is too low to
measure. Nevertheless, a detailed analysis has been
performed to provide a quantitative estimate of the
radiation exposure to' which any member of the general public
might be exposed as a result of radioactivity in liquid and
airborne effluents.

This analysis has been performed in a conservative
manner which ensures that the estimated exposure is higher
than any actual exposure would be. For example, the sites
chosen for analysis were shipyards since the amount of
radiological work at these facilities is considerably higher
than at other types of support facilities. Quantities of
radioactivity from shipyard releases used in this analysis
are higher than have been measured from any shipyard in the
last eight years. Values of environmental parameters,
including meteorological conditions and radionuclide
concentration factors, have been chosen to provide cons r­
vative results. In addition, the analysis assumes the
individual receiving the maximum exposure is located right
at the site boundary. Thus, the actual exposures to members
of the public are expected to be lower than the results of
this analysis.

The environmental pathways which were considered are
depicted in Figure S, which is based on reference 8. The
hypothetical releases assumed are listed in Table 7.
Table 8 shows the assumed usage parameters which are based
on reference 31. Concentration factors for radionuclides in
the marine environment were assumed as published in
reference 32 and are also in Table 8. The pathways
analysis, including meteorology, population distribution and
radiological exposure rates was performed in a manner
consistent with that employed by the U. S. Nuclear
Regulatory Commission in reference 31.
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Results of the analysis are summarized in Tables 9
and 10. Table,g compares the estimated maximum exposure to
a member of the public with guidelines of the Nuclear
Regulatory Commission, although these guidelines are not
applicable to nuclear-powered ships and their support
facilities. These numerical guidelin~s on calculated
radiation exposures have been issued by the Nuclear
Regulatory Commission in reference 13 for implementing the
concept that radioactivity in effluents from light water
nuclear electric power reactors should be limited to amounts
and quantities as low as reasonably achievable. The
estimated maximum radiation exposure to a member of the
general public from releases of airborne radioactivity is
also much less than the standard of 10 millirem per year
established by the Environmental Protection Agency in
reference 33. Table 10 presents the estimated total whole
body radiation exposure to the total population within 50
miles from the assumed radioactivity releases compared with
the radiation exposure received by the same population from
natural background radioactivity, as reported in references
12, 30 and 34. As shown in Tables 9 and 10, conservative
estimates of the exposures to members of the public from the
Naval Nuclear Propulsion Program are far less than the
Environmental Protection Agency standards, the guidelines of
the Nuclear Regulatory Commission, or the exposure from
natural background radioactivity.
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TABLE 7 RADIONUCLIDE RELEASES ASSUMED FOR ENVIRONMENTAL PATHWAYS ANALYSIS
Assumed Annual Release, Curie

Radionuclide Liguid Release Airborne Release

Cobalt 60 0.001 0.001

Tritium 0.100 0.001

Carbon 14 * 0.100

Krypton 83m * 0.020

Krypton 85m * 0.024

Krypton 87 * 0.050

Krypton 88 * 0.020

Xenon 131m * 0.005

Xenon 133m * 0.010

Xenon 133 * 0.210

Xenon 135 * 0.250

Argon 41 * 0.410

*These gaseous radionuclides are released into the air, not into
water.
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TABLE 8 ENVIRONMENTAL EXPOSURE TIMES, CONSUMPTION AND CONCENTRATION
PARAMETERS ASSUMED FOR ENVIRONMENTAL PATHWAYS ANALYSIS

I
,I

I
i)

I
Pathway Parameter·

Assumed Parameter Value
For Highest Individual For Average Individual I

* Refer to Figure 5
** Cobalt 60 was assumed to concentrate from sea water to the edible flesh

of fish, mollusks, and crustacea by factors as follows: fish, 650:
mollusks, 170: crustaceans, 1,700, based on reference 32.

Fraction of Year Occupancy
For Air Immersion
For Land Deposition
Along Shoreline
Swimming
Boating

Food Consumption
Leafy vegetables, Kg/year
Water, liters/year
Fish,** Kg/year
Mollusks,·* Kg/year
Crustacea,** Kg/year
Sediment, Kg/year

32

1 1
1 1
0.05 0.0005
0.01 0.0001
0.01 0.0001

72 18
730 180

18 2.3
9 0.25
9 0.90
1 0.10
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TABLE 10 ESTIMATED TOTAL WHOLE BODY RADIATION EXPOSURE TO GENERAL PUBLIC
WITHIN 50 MILES FOR ASSUMED LIQUID AND AIRBORNE RADIOACTIVITY
RELEASES FROM SHIPYARDS ENGAGED IN NAVAL NUCLEAR PROPULSION WORK

TABLE 9 ESTIMATED MAXIMUM RADIATION EXPOSURE TO AN INDIVIDUAL FOR ASSUMED
LIQUID AND AIRBORNE RADIOACTIVITY RELEASES FROM SHIPYARDS ENGAGED
IN NAVAL NUCLEAR PROPULSION WORK

Maximum Exposure To An Individual
NRC Guideline Estimated Value
millirem/year millirem/year

Exposure Due to Assumed
Radioactive Releases

less than 1

less than 1

less than 1

less than 1 man-rem per
year

33

5 whole body, or
any organ

5 whole body, or
15 skin

15 any organ

Approximately 100,000
man-rem per year

Exposure Due to Natural
Background Radiation

From Radionuclides
In Liquid Releases

From Gaseous Radionuclides
In Airborne Releases,

From Other Radionuclides
In Airborne Releases
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AUDITS AND REVIEWS

The requirements and procedures for control of radio­
activity is an important part of the training programs for
everyone involved with radioactivity in the Naval Nuclear
Propulsion Program. Such training is part of the initial
qualification of shipyard workers and of Naval personnel
assigned to ships and bases, and is required to be repeated
regularly. Emphasis on this training is part of the concept
that radiological control personnel alone cannot cause radio­
logical work to be well performed; production and operations
personnel and all levels of management are required to be
involved in the control of radioactivity.

Checks and balances of several kinds are also set up to
help ensure control of radioactivity. First, written pro­
cedures exist which require verbatim compliance. Radiological
control personnel monitor various steps in radioactive waste
processing. In each shipyard an independent organization,
separate from the radiological control organization, audits
all aspects of radioactive waste processing. Audits are
performed by representatives from Naval Reactors headquarters
who are assigned full time at each shipyard. Radiological
control ·personnel from headquarters also conduct periodic
inspections of each shipyard. In addition, shipyards have
made detailed assessments of the environmental effects of
shipyard operations and have published reports on the results
of these assessments. Similarly, there are multiple levels of
audits and inspections for the other Navy shore facilities,
tenders, and nuclear-powered ships and for other radio­
logically controlled functions such as transportation. Even
the smallest audit findings are followed up to ensure proper
recovery and permanent corrective actions are taken and to
help minimize the potential for future deficiencies.

The policy of the Navy is to provide for close cooper­
ation and effective communication with state radiological
officials involving occurrences that might cause concern
because of radiological effects outside the ships or shore
facilities. The Navy has reviewed radioactive waste disposal,
radiological environmental monitoring, transportation and
other radiological matters with state radiological officials
in the states where Navy nuclear-powered ships are based or
overhauled. Although there were no occurrences in 1989 which
resulted in radiological effects to the public outside these
facilities, states were notified when inquiries showed public
interest in the possibility that such events had occurred.
The Navy has encouraged states to conduct independent radio­
logical environm ntal monitoring in harbors where Naval
nuclear-powered ships are based or overhauled; the results of

34
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monitoring by states have been consistent with Navy results.

The U. S. Environmental Protection Agency has conducted
detailed reviews of the Navy's procedures for controlling
radioactive waste and for radiological environmental
monitoring. An Environmental Protection Agency laboratory has
conducted detailed environmental surveys of selected U. S.
harbors (references 25 and 35 through 43). This laboratory
has performed these surveys in the harbors at Pascagoula,
Mississippi: Charleston, South Carolina: Pearl Harbor, Hawaii:
San Diego, Alameda, San Francisco and Vallejo, California: New
London and Groton, 'Connecticut: Newport News, Portsmouth and
Norfolk, Virginia: Bremerton and Bangor, Washington: Kings
Bay, Georgia: and Kittery, Maine-Portsmouth, New Hampshire.
Environmental Protection Agency results have been consistent
with Navy results. The Environmental Protection Agency
reports have concluded that operation of Naval nuclear-powered
ships has had no adverse impact on public safety or health.
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CONCLUSIONS

1. The total gamma radioactivity in liquids released into all
ports and harbors from the U. S. Naval Nuclear Propulsion
Program was less than 0.002 curie in 1989.

2. No increase of radioactivity above normal background
levels has been detected in harbor water where U. S. Naval
nuclear-powered ships are based, overhauled, or con­
structed.

3. Liquid releases from U. S. Naval nuclear-powered ships and
their support facilities have not caused a measurable
increase in the general background radioactivity of th
environment.

4. Low-level cobalt 60 radioactivity in harbor bottom
sediment is detectable around a few operating base and
shipyard piers from low level liquid releases in the
1960's. Concentrations of cobalt 60 are less than the
concentrations of naturally occurring radionuclides around
these piers. Cobalt-60 is not detectable in general
harbor bottom areas away from these piers. The maximum
total radioactivity observed in a U. S. harbor of less
than 0.05 curie of cobalt 60 is small compared to the
naturally occurring radioactivity. Comparison to previous
environmental data summarized in references 1 through 5
shows that these environmental cobalt 60 levels are
continuing to decrease.

5. Conservative estimates of radiation exposures, to memb rs
of the public from the Naval Nuclear Propulsion Program
are far less than either the Environmental Protection
Agency environmental standards, the guidelines of the
Nuclear Regulatory Commission or the exposure from natural
background radioactivity.

6. Procedures used by the Navy to control releases of
radioactivity from U. S. Naval nuclear-powered ships and
their support facilities have been effective in protecting
the environment and the health and safety of the general
publifb. Independent radiological environmental monitoring
performed by the tie S. Environmental Protection Agency and
states have confirmed the adequacy of these procedures.
These procedures have ensured that no member of the
general public has received measurable radiation exposur
as a result of current operations of the Naval Nuclear
Propulsion Program.
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010, June 1987.
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Semler and R. L. Blanchard, Environmental
Protection Agency Report 520/5-88-019, June 1989.

U. S., Environmental Protection Agency Report-­
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Shipyard, Alameda Naval Air Station, and Hunters
Point Shipyard", by M. O. Semler and R. L.
Blanchard, Environmental Protection Agency Report
520/5-88-018, June 1989.

U. S. Environmental Protection Agency Report-­
"Radiological Survey of New London Harbor, Thames
River Connecticut and Environs", by S. T. Windham
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the Norfolk Naval Shipyard, and Newport News
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U. S. Environmental Protection Agency Report-­
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Sound", by V. D. Lloyd and R. L. Blanchard,
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"Radiological Survey of King's Bay Submarine
Support Facility", by S. T. Windham, Environmental
Protection Agency Report 520/5-87-008, June 1987.
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Kittery, Maine and Environs", by R". S. Callis,
S. T. Windham and C. R. Phillips, Environmental
Protection Agency Report 520/5-79-.003 , JUly 1979.
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APPENDIX
ENVIRONMENTAL MONITORING SURVEY CHARTS

Environmental monitoring survey charts for harbors monitored
for radioactivity associated with U. S. Naval nuclear-powered
ships in the U. S. and possessions during 1989 are listed
below and included in this Appendix. The sampling locations
for harbor water and harbor sediment are shown. In addition,
shoreline survey areas and the locations of posted dosimetry
devices are shown on the figures.

Figure No.

1
2
3
4
5

6
7

8

9

10

11

12
13
14

15

16

17

Location

California
U. S. Naval Air Station, Alameda
Hunters Point Shipyard, San Francisco
Mare Island Naval Shipyard, Vallejo
San Diego Harbor
San Diego Harbor, Ballast Point Area

Connecticut
Electric Boat Division, Groton
U. S. Naval Submarine Support Facility,

New London Harbor
State Pier Area, New London

Florida
Port Canaveral

Georgia
U. S. Naval Submarine Support Facility,

Kings Bay, St. Marys

Guam
Apra Harbor

Hawaii
Pearl Harbor Area
Pearl Harbor Naval Shipyard
U. S. Naval Submarine Base, Pearl Harbor

New Hampshire/Maine
Portsmouth Naval Shipyard

South Carolina
U. S. Naval Station and Naval Shipyard,

Charleston
U. S. Naval Weapons Station, Charleston
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18

19
20

I 21
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I 22
23
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Virginia
Newport News Shipbuilding and Dry Dock Co.,

Newport News
Norfolk Naval Shipyard, Portsmouth
U. S. Naval Station Norfolk, Destroyer and

Submarine Piers
Norfolk--Portsmouth Virginia Area

Washington
Puget Sound.Naval Shipyard
Bangor/Hood Canal
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(Addendum/Comments--Work Plan)
February 28, 1991

SECTION 1.0 INITIAL FACILIlY CHARACTERIZATION REPORT

Comment 2.*

The EPA requested the sentence on page 1-25 of the RFIP which reads "Hart will

study whether the water flow in the portion of the estuary near the shipyard may be

successfully modeled, if information from the RFI indicates that contaminants have been

released from the shipyard to the estuary," be removed and replaced with "The Navy will

study whether the water flow in the portion of the estuary near the shipyard may be

successfully modelled".

Comment 3.*

The EPA has requested the statement on page 1-29 "till will be found only above

the high tide line" be removed.

Comment 4.*

The EPA requested that the sentence on page 1-38 whichreads "Hart will address

contaminant affects on species within the food chain if it is determined that contaminants

are being released from the shipyard to the estuary and that these contaminants have the

potential to affect estuary species", be revised to read ''The Navy will address potential

contamination effects on species within the food chain and the relationship to

contamination found at PNSY".

-2-
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(Addendum/Comments--Work Plan) .
February 28, 1991

Comment 5.*

The EPA has requested the following statement on page 1-40 be removed "While

discharges of Shipyard industrial wastes prior to the construction of the Industrial Waste

Water Treatment Plant in 1974, conceivably may have contributed to the contamination

in some form, it is not feasible to isolate the various sources up and down to Piscataqua

River and delineate the proportional share". The following statement should be inserted:

"Prior to the construction of the Industrial Waste Water Treatment Plant in 1974, past

acceptable industrial practices allowed for discharges of the Shipyard industrial waste

into the Piscataqua. While the discharges conceivably have contributed to the

contamination in some form the determination of the Shipyard's proportional share may

be infeasible".

A detailed historical review of the estuary conditions as well as point and non-

point sources of contamination will be conducted in an effort to define the potential

historic and current impact of Navy operations on the estuary.

Comment 6.*

The EPA requested that the discussion on pages 1-40 to 1-43 be revised to

include identification of potential releases to soil and sediment, in addition to air,

groundwater, surface water, and subsurface gas. Revisions are as follows:

-3-
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(Addendum/Comments--Work Plan)
February 28, 1991

1.2.7 Potential Receptors

SWMU N° 5: Industrial Waste Outfalls

Soils: There is the potential for past releases from the industrial waste outfalls

along the western end of the island to affect soils in the vicinity of the JILF if

leaching of landfill material is occurring. Analyses of sediment in the outfall

areas in 1976 indicated the presence of oil and grease, PCBs, cyanide, phenols

and heavy metals including cadmium, copper, chromium, lead, mercury and zinc.

Dredging operations that were conducted to deepen the berthing areas, also

removed contaminated sediment around the outfalls. Dredged spoils were

disposed of in the Jamaica Island Landfill. Discharges from these outfalls have

ceased.

Sediment: The potential exists for contaminated sediment along the abandoned

outfalls even though sediment has been dredged and disposed at the JILF.

Contaminants that can be anticipated are identical to those stated under the Soils

Section for SWMU N°5 above.

SWMU N°6 DRMO (Previously called DPDO) Storage Yard

Soils: The facility characterization report conducted previously indicated elevated

concentrations of cadmium, chromium, lead and nickel in the soils at the DRMO.

No soil remediation has been conducted. Modifications of the storage and

handling operations have been made to prevent the potential for further releases

of lead, however, soils are still believed contaminated with heavy metals.

-4-
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(Addendum/Comments--Work Plan)
February 28, 1991

Sediments: The potential exists for sediments along the DRMO shoreline to be

contaminated with the same heavy metals as specified in the Soils discussion

above. Both leaching and runoff from the DRMO area are the likely routes of

contamination for sediment around the shoreline.

SWMU N° 8: Jamaica Island Landfill (JILF)

Soils: There is a potential for soil contamination around the JaF. Potentially

hazardous materials reported to have been deposited in the JaF include river

sediment contaminated with oil and grease, PCBs, cyanides, phenols, cadmium,

copper, chromium, lead; mercury and zinc; incinerator ash; asbestos insulation,

plating sludges containing cadmium, chrome and lead; organic solvents including

trichloroethylene (TCE), methylene chloride, methyl ethyl ketone and toluene;

acetylene and chlorine gas cylinders; waste paints; and spent sandblasting grit

likely contaminated with heavy metals. Waste oils containing PCBs are also

believed to be buried at the JaF.

Sediments: The potential exists for the contaminants discussed above (Soils) to

have been released from the JILF to sediment in the Piscataqua River. Sampling

and testing of sediments along the river have indicated elevated levels of

chromium, lead and nickel.

-5-
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(Addendum/Comments--Work Plan)
February 28, 1991

SWMU N° 9: Mercuty Burial Sites

Soils: The potential for mercury releases to the soil is low since the mercury

containing wastes were completely encapsulated in concrete prior to burying.

Sediments: The potential for mercury releases to sediment is low since the

mercury containing wastes were completely encapsulated in concrete prior to

disposal.

SWMU N° 10: Battety Acid Tank N° 24

Soils: The battery acid tank had been excavated and removed in 1986. The State

DEP and Shipyard personnel performed soil sampling at the time of the

excavation; no adverse findings resulted and no clean-up action was required by

the State.

Sediments: Since soil sampling conducted during the tank excavation and removal

did not yield adverse results, sediment contamination from this SWMU is not

anticipated. Investigations will probably reveal no significant attenuation of

contaminants in soil and sediment has occurred during the years lapsed since leak

occurred and use of the tank was terminated.

SWMU N° 11: Waste Oil Tanks (N° 6 and 7)

Soils: Tank testing conducted on both tanks in 1986 indicated that both tanks

were tight and not leaking waste oil. Both tanks have since been removed, and

soil around the tanks was excavated and disposed as hazardous waste due to the

elevated lead content found in the soils. Soils in the vicinity of the excavations

may be contaminated with low levels of lead and waste oils due to spillage and

overfilling of the tanks before r~moveing.

-6-
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(Addendum/Comments--Work Plan)
February 28, 1991

Sediments: The excavation is not in proximity to the shore line. Contamination is

likely confined to the soil in the local area.

SWMU N° 12: Boiler Blowdown Tank N° 25

Soils: Not applicable. The blowdown tank utilizes a gravity drain with dual-pump

lift station backup that provides a nearly continuous flow-through process for

eliminating boiler blowdown water. The tempered water is drained directly into

the Shipyard's sanitary sewer system which discharges to the Kittery Sewage

Treatment Plant. Minor amounts of boiler water treatment chemicals and

mineral deposits which are non-hazardous are found in boiler blowdown water.

Sediments: Not applicable. Sediments in river water near SWMU N° 12 should

not be affected by the boiler blowdowns since the discharges tie directly into the

Shipyard's sanitary sewer system which ultimately ties into the Kittery Publicly

Owned Treatment Work (POTW).

SWMU N° 13: Rinse Water Tank N° 27

Soils: There is the potential for contaminants in the rinse water to contaminate

soils surrounding the tank based on the fact that leak testing conducted on the

tank in 1985 was inconclusive. Potential contaminants could include oils, metals,

cyanide and solvents.

Sediments: Should soils around the tank be contaminated, there is the potential

that the contaminants could migrate via groundwater and reach the surface waters

of the river.
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(Addendum/Comments--Work Plan)
February 28, 1991

SWMU N° 16: Rinse Water Tank N° 34

Soils: There is the potential for contaminants in the rinsewater to contaminate

soils surrounding the tank based on the fact that leak testing conducted on the

tank in 1985 was inconclusive. Potential contaminants could include oils, metals,

cyanide and solvents.

Sediments: Should soils around the tank be contaminated, there is the potential

that the contaminants could reach groundwater and migrate to the surface water

of the river.

SWMU N° 21: Acid/Alkaline Drain Tank

Soils: There is the potential for contaminants in the acid/alkaline cleaning

solution to contaminate soils surrounding the tank based on the fact that leak

testing conducted on the tank in 1985 was inconclusive. Potential contaminants

could include acids, caustics, metals, cyanides and oils.

Sediments: Should soils around the tank be contaminated, there is the potential

that the contaminants could reach groundwater and migrate to the surface water

of the river.

SWMU N° 23: Chemical Cleaning Facility Tank

Soils: There is the potential for contaminants in the chemical cleaning facility to

contaminate soils surrounding the tank based on the fact that leak testing

previously conducted on the tank was inconclusive. Potential contaminants could

include acids, caustics, metals, cyanide, oils and solvents.

-8-



II
)1

,I
J,
t
II
I
It
11

/

t
\1;

l'
,I
J
II·
,I
11\

.1
I;

(Addendum/Comments--Work Plan)
February 28, 1991

Sediments: Should soils around the tank be contaminated, there is the potential

that the contaminants could reach groundwater and migrate to the surface water

of the river.

SWMU N° 26: Portable Oil/Water Tanks

Soils: There is no potential for soils surrounding these tanks to be contaminated

with oils, diesel fuel and solvents, due to asphalt or concrete pavement.

Sediments: There is the potential for sediments along the shoreline in the vicinity

of the six to ten portable oil/water tanks used in locations near the shoreline, to

be contaminated with oils, diesel fuel and solvents.

• SWMU N° 27: Fuel Oil Spillage Area Southeast of Berth 6

Soils: A ruptured pipeline in 1978 resulted in N° 6 fuel oil contaminating soils in

the vicinity of the pipe. Contaminated soils were excavated, however, low levels

of contamination in the soils may still remain in the area.

Sediments: Should soils in the area of the fuel oil spill still remain contaminated,

there is the potential that the contaminants could reach groundwater and migrate

to the surface water of the river.

Comment 7.*

The EPA requested a revision of the statements on page 1-41 that SWMUs 10

and 11 have no current potential for release of contaminants to groundwater or surface

water to reflect the opposite. This revision is as follows:

-9-
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(Addendum/Comments--Work Plan)
February 28, 1991

Groundwater: There is little potential for additional releases since the tank has

been removed. However, there is the possibility that adjacent soil remains

contaminated and may be a source of additional groundwater contamination.

Surface Water: Prior....

There is little potential for additional releases since the tank has been removed.

The release of contaminants to surface water prior to tank removal does indicate

the possibility that surrounding soil may have been contaminated and may be a

source of groundwater contamination today.

Comment 8.*

An Air Monitoring Proposal for the collection of air and meteorological

monitoring data as requested by the EPA is attached.

Comment 10.*

No detailed Naval records relating to the exact placement of acetylene and

chlorine gas cylinders in SWMU 8 apparently exist. According to the June 1983, Initial

Assessment Study of Portsmouth Naval Shipyard, NEESA 13-032, prepared by Roy F.

Weston, Inc., 100 to 200 full cylinders of acetylene and cWorine were buried in the

Jamaica Island Landfill in 1955. It is not known whether the cylinders were mixed or

segregated when buried.

-10-
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AIR MONITORING

PROPOSAL

Prepared for:

United States Navy

Naval Facilities Engineering Command

Philadelphia, Pennsylvania

Prepared by:

McLaren/Hart Environmental Engineering Corp.

28 Madison Avenue·Extension
Albany, New York 12203

February 19, 1991
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AMBIENT AIR MONITORING

Ambient air monitoring for volatile organic compounds (VOCs) will be conducted

around the Jamaica Island Landfill (JILF) Solid Waste Management Unit (SWMU #8) as

part of the Public Health and Environmental Risk Evaluation (PRERE) at the Portsmouth

Naval Shipyard (PNS). Parameters that have been selected are based upon preliminary

screening conducted at the site and guidance information found in EPA's Risk Assessment

Guidance for Superfund--Volume 1. Human Health Evaluation (Part A) Interim Final

(Dec. 1989. EPA/540/1-89/002) and The Air/Superfund National Technical Guidance

Study Series EPA 450/1-89-001 to 004.

Air monitoring parameters for the llLF will include volatile organic compounds

(aromatics and. halogenated). In lieu of ambient air monitoring f~r particulate-bound

chemicals around the DRMO and JILF, surface soil analyses in conjunction with available

ambient air monitoring data for particulates for the area will be used to model suspended

chemical and elemental particulate concentrations in the immediate area. If no Total

Suspended Particulate (TSP) or Respirable Suspended Particulate (RSP) data is available

from the state, or other sources, then Hi-vol air samplers will be used to collect particulate

data for both the DRMO and JILF areas.

The intent of this ambient air monitoring investigation is to provide data to support

the Human Health Risk Assessment. Locations for VOC monitoring have been selected

around portions of the JILF and near the entrances to the base. Preliminary ambient air

screening monitoring conducted in 1990 by McLaren/Hart and others was reviewed as well

as existing meteorological data for the area prior to developing this ambient air monitoring

program. The ambient air monitoring program will include on-site meteorological

monitoring during the sampling period so that dispersion modelling may be conducted if

-1-
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needed later for risk assessment purposes. Representative meteorological conditions and

actual volatile organic compound concentrations found at the PNS will yield more

meaningful modelling information.

If an existing Navy met tower on top of Building 240 proves to be inadequate, then

a temporary ten (10) meter meteorological tower is proposed to be erected and operated

in an open area between the public works storage building (#69) and public quarters (M,

Q and #192). This is an elevated area between SWMU #6 and SWMUs #8 and #9.

One (1) mobile "back-ground" ambient air monitoring site is proposed on the property.

Wind direction information from the meteorological tower will be used to decide where the

"background" monitoring station will be located for each monitoring period. Five (5)

ambient air monitoring sites are proposed around the nLF for VOCs. If sampling is needed

to monitor TSP/RSP levels, air monitoring stations'will be needed around the DRMO and

the JILF. The locations and proposed monitoring parameters are included in the attached

ambient air monitoring station location map and parameters table.

The monitoring program is proposed over a maximum of a three (3) week period.

Samples will be collected during a twenty-four (24) hour period and collected every other

day to ensure that everyday of the week is covered (Table II). Chain-of-Custody forms will

be utilized and will accompany samples to an American Industrial Hygiene Association

(A1HA) accredited laboratory for analysis. Meteorological data will be collected over this

period and one week prior to the start of the sampling period. A two (2) day site visit will

be required for the coordination with the Navy and siting of the ambient air monitoring

stations and meteorological tower early in the project. Visitors will include the Project

Manager, Certified Industrial Hygienist and his assistant. It is anticipated that it will take

up to three (3) weeks to acquire and assemble necessary field equipment prior to

-2-
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installation at the PNS. If possible, sampling should not be conducted in the winter or early

spring time when grounds around the SWMUs are frozen. The sampling program should

cover periods when potential contaminant releases from the SWMUs are expected, such as

late spring, summer and early autumn.

It is currently anticipated that normal laboratory turn around time will be three (3)

to four (4) weeks after receipt of sample. Laboratory results will be used to prepare a

summary report for the Public Health and Environmental Risk Evaluation for these SWMUs

at the Portsmouth Naval Shipyard.

Volatile organic compounds will be collected using Summa passivated canister

sampling at each sampling location and analyzed according to the EPA TO-14 methodology.

Samples will be analyzed by gas chromatography (GC). Respirable and total suspended

particulate samples if needed, will be collected using a high volume (PM10 method) air

sampler and analyzed gravimetrically. The particulates could also be analyzed for heavy

metals and other contaminants, if required. For quality assurance/quality control purposes

daily sets of samples will include one duplicate per analysis parameter and one field blank

per analysis parameter. A detailed QA/QC sampling protocol will be adhered to.

-3-



TABLE I

NOTE: For QA/QC purposes, each daily set will include one duplicate sample and one field blank.

VOC - Volatile Organic Compounds (TCL and Appendix IX Volatiles Measured by EPA Methodology TO-14)
PM10 - Respirable Suspended Particulates
( ) - Optional Sampling
TSP - Total Suspended Particulate
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SWMU

DRMO

JILF

Background

AMBIENT AIR MONITORING STATION
WCATIONS AND PARAMETERS

Station Nil General Location

1 West of Public Quarters, S

2 South of Supply
Storage #146

3 South Side of JILF

4 West Side of JILF

5 East Side of JILF

6 North Side of JILF
on Playing Field

7 South of Public Quarters
H27

8 Mobile

Parameters

(TSP, PM10 )

(TSP, PM10 )

Voc, (fSP, 1%»

Voc, (fSP, PMm)

Voc, (fSP, PMm)

Voc, (fSP, PMlO)

Voc, (fSP, PMm)

Voc, (fSP, PMm)
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(Addendum/Comments--Work Plan)
February 25, 1991

Aerial photographs of the island were reviewed dating back to 1945. Figure 1,

History of Filled Land at the Jamaica Island Landfill, is attached and indicates three

areas where the gas cylinders may have been buried. These areas are south-southwest of

the landfill, north-northeast of the baseball diamond, and west and southwest of the ball

diamond.

The material of construction for the gas cylinders is unknown. The present

condition of the cylinders is uncertain, however, the cylinders are likely to have

deteriorated over .the thirty-five year period.

Comment 13.*

The EPA requested more detailed information for SWMUs 10, 11, 12, 13, 16, 21,

23, 26 and 27. The additional information requested is provided below (from RFA

Phase IT Report prepared July 1,1986 by AT Kearney, Inc.).

SWMU #10. Unit Name: Tank No. 24

Description: This unit was an underground, 968Q-gallon steel holding tank for waste

battery acid resulting from battery disposal operations. The unit was located

outside of Building 238. The unit has been closed and wastes are now collected

in a portable chemical tank. As part of a Consent Agreement and Order (15), the

Part B Application has been amended to include this activity.

Period of Operation: 1974 to 1984

" -11-
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(Addendurn/Comments--Work Plan)
February 25, 1991

Wastes: Sulfuric acid contaminated with lead (pH <2).

Release Controls: Not provided.

History of Releases: In 1984 a 2-inch hole was discovered at the bottom of the tank due

to groundwater inflow when empty. The period of potential release is not known.

The tank has since been taken out of service and was removed in 1986 according

to a closure plan approved by the State of Maine.

Condition: The tank was excavated and removed in 1986. Soils were tested and

reportedly no clean-up action was required by the State.

SWMU #11. Unit Name: Waste Oil Tanks (2) No. 12

Description: These units were railroad tank cars, two 8ooD-gallon underground tanks

, constructed of steel. The tanks were buried side by side at the northeastern end

of the Jamaica Landfill Area. The tanks were used to store oily wastes prior to

off-site disposal.

Period of Operation: 1943 to 1986

Wastes: Waste Oils from facility shops including cooling and cutting oils, motor oils,

transmission oils, and hydraulic oils. A Consent and Agreement Order (15) has

indicated that degreaser solvents have in the past been labeled as waste oils and

may have been stored in these tanks. In addition, a February 1985 Industrial

Survey Report (13) indicated that plant personnel have admitted placing small

quantities of waste cleaning solvents into dumpsters which were emptied into the

underground waste oil tanks at Jamaica Island. Waste oils may also contain

various metals.
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(Addendum/Comments--Work Plan)
February 25, 1991

ReleaSe Controls: There were no known releases from this unit.

History of Releases: In 1979 the tanks were excavated and inspected. There was no

evidence of releases at that time. In 1986, both tanks were precision tested and

found to be tight.

Condition: These tanks were excavated and removed sometime after 1986. Soil

sampling by the shipyard and State was conducted; results unknown.

SWMU #12. Unit Name: Boiler Blowdown Tank No. 25

Description: This unit is a 3800-gallon underground, steel tank, located adjacent to

Building 72. Limited information was available.

Period of Operation: 1974 to Present

Wastes: Boiler blowdown consisting of minor quantities of boiler water treatment

chemicals and mineral deposits.

Release Controls: The liquid is pumped directly into the Shipyard sanitary sewer and

eventually into the Kittery Sewage Treatment Plant.

History of Releases: Not provided. Historically, this practice has not caused any adverse

effects to either the Shipyard or the Kittery Sewer Systems.

Condition: Mechanically sound, intact and stable. However, a request will be made to

remove this system as a SWMU based on the fact that non-hazardous liquids pass

directly through Tank No. 25 and are ultimately treated by the Kittery Sewage

System.

-13-
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(Addendum/Comments--Work Plan)
February 28, 1991

Aerial photographs of the island were reviewed dating back to 1945. Figure 1,

History of Filled Land at the Jamaica Island Landfill, is attached and indicates three

areas where the gas cylinders may have been buried. These areas are south-southwest of

the landfill, north-northeast of the baseball diamond, and west and southwest of the ball

diamond.

The material of construction for the gas cylinders is unknown. The present

condition of the cylinders is uncertain, however, the cylinders are likely to have

deteriorated over the thirty-five year period.

Comment 13.*

The EPA requested more detailed information for SWMUs 10, 11, 12, 13, 16,21,

23, 26 and 27. The additional information requested is provided below (prepared in part

from RFA Phase II Report prepared July 1, 1986 by AT Kearney, Inc.).

SWMU #10. Unit Name: Tank No. 24

Description: This unit was an underground, 9680-gallon steel holding tank for waste

battery acid resulting from battery disposal operations. The unit was located

outside of Building 238. The unit has been closed and wastes are now collected

in a portable chemical tank. As part of a Consent Agreement and Order (15), the

Part B Application has been amended to include this activity.

Period of Operation: 1974 to 1984

-11-
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(Addendum/Comments--Work Plan)
February 28, 1991

Wastes: Sulfuric acid contaminated with lead (pH <2).

Release Controls: Unavailable.

History of Releases: In 1984 a 2-inch hole was discovered at the bottom of the tank due

to groundwater inflow when empty. The period of potential release is not known.

The tank was taken out of service and removed in 1986 according to a closure

plan approved by the State of Maine.

Condition: The tank was excavated and removed in 1986. Soils were tested and

no clean-up action was required by the State.

SWMU #11. Unit Name: Waste Oil Tanks (2) No. 12 (later numbered "6" and "7")

Description: These units were, two 800D-gallon underground steel tanks from railroad

cars. The tanks were buried side by side at the northeastern end of the Jamaica

Landfill Area. The tanks were used to store oily wastes prior to off-site disposal.

Period of Operation: 1943 to 1986

Wastes: Waste Oils from facility shops including cooling and cutting oils, motor oils,

transmission oils, and hydraulic oils. A Consent and Agreement Order (15) has

indicated that degreaser solvents have in the past been labeled as waste oils and

may have been stored in these tanks. In addition, a February 1985 Industrial

Survey Report (13) indicated that plant personnel have admitted placing small

,quantities of waste cleaning solvents into dumpsters which were emptied into the

underground waste oil tanks at Jamaica Island. Waste oils may also contain

various metals.

-12-
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(Addendum/Comments--Work Plan)
February 28, 1991

Release Controls: Standard Operating Procedures existed, but there was occasional

spillage due to overfilling or misalignment of fill hose with neck of tanks.

History of Releases: In 1979 the tanks were excavated, inspected and reburied. There

was no evidence of leakage at that time. In 1986, both tanks were precision

tested and found to be tight.

Condition: These tanks were excavated and removed sometime after 1986. Soil

sampling by the shipyard and State was conducted; elevated levels of lead were

found in excavated material. Contaminated soil was disposed of in a RCRA

approved SWLF.

SWMU #12. Unit Name: Boiler Blowdown Tank No. 25

Description: This unit is a 3800-gallon underground, steel tank, located adjacent to .

Building 72. Limited information was available.

Period of Operation: 1974 to Present

Wastes: Power Plant Boiler blowdown consisting of minor quantities of the following

water additives: Disodium phosphate, Sodium sulfite, and Betz Balanced Polymer

BP5205.

Release Controls: The liquid is drained directly into the Shipyard sanitary sewer and

eventually into the Kittery Sewage Treatment Plant.

History of Releases: Unavailable. Historically, this practice has not caused any adverse

effects to either the Shipyard or the Kittery Sewer Systems.

-13-
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(Addendum/Comments--Work Plan)
February 28, 1991

Condition: Mechanically sound, intact and stable. A request will be made to

remove this system as a SWMU based on the fact that non-hazardous liquids pass

directly through Tank No. 25 and are ultimately treated by the Kittery Sewage

System.

SWMU #13. Unit Name: Rinse Water Tank No. 27 (outside of 6/76)

Description: This unit is a 700-gallon underground tank constructed of steel. The tank

is located in the northwestern portion of the facility adjacent to Building 76.

Period of Operation: 1974 to Present. Tank is out of service, having had only one

connection to one rinse tank. Piping connection to tank has been removed and

.abandoned. Tank was last pumped on June 1989.

Wastes: Unspecified rinse water believed to be slightly acidic and may contain oil

contaminants from an oil quench, metals and cyanide.

Release Controls: Unavailable.

History of Releases: Unavailable.

Condition: Good; currently inactive. Future plans are to excavate and remove this tank

and all associated piping. Confirmation soil sampling will be conducted. A

request to eliminate this tank as a SWMU will be made after verification of

proper closer.

-14-
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(Addendum/Comments--Work Plan)
February 28, 1991

SWMU #16. Unit Name: Rinse Water Tank No. 34 (outside of 6/174)

Description: This unit is a 75Q-gallon underground tank constructed of steel. The tanks

located adjacent to Building 174 in the northwestern portion of the facility.

Period of Operation: 1978 to Present. Tank is out of service, having only one

connection to one rinse tank. Piping connection to tank has been removed and

abandoned. Tank has not been pumped at least for the past six years.

Wastes: Rinse waters may contain dilute hydrochloric acid, acetic acid, sodium

hydroxide and metal residue from a descaling process.

Release Controls: Unavailable.

History of Releases: Unavailable. A series of wash and rinse tanks inside the building

can overflow into a large concrete shallow sump which drains into the 750 gallon

underground tank.

Condition: Unknown. Future plans are to excavate and remove this tank and all

associated piping and equipment. Confirmation soil samples will be collected and

analyzed. A request will be made to eliminate Tank No. 34 as a SWMU after

verification of proper closure.

SWMU #21. Unit Name: Acid/Alkaline Drain Tank (outside of 6/76)

Description: A 695-gallon underground tank is located outside the Sheet Metal Shop,

Building 75.

-15-
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(Addendum/Comments--Work Plan)
February 28, 1991

Period of Operation: 1974 to Present. ·all connections except floor drain have been

removed or equipment has been taken out of service. The use of tank is being

phased out and removal of tank is being planned.

Wastes: Discharge from two clothes wasing machines used to clean air filters. Water

rinse from three deburring machines. Minor volumes of overflow wastes consist

of: unspecified waste acid and alkaline metal surface-cleaning solutions, solid

residues and cyanide.

Release Controls: Unavailable.

History of Releases: Unavailable.

Condition: Presumed intact. However, tank testing results were reportedly inconclusive.

Future plans are to remove this tank and all associated piping and equipment.

Confirmation soil samples will be collected and analyzed. A request will be

submitted to eliminate this tank as a SWMU after verification of proper closure.

SWMU #23. Unit Name: Chemical Cleaning Facility Tank (outside of Building 174)

Description: This unit is a 2270-gallon underground tank located between Building 174

and Dry Dock 3. The tank is part of a chemical cleaning facility.

Period of Operation: 1978 to Present. Tank is not now in normal service with piping

connections to all rinse tanks having been remoyed and capped. The only existing

connection is to floor drains in containment pit. The drains are scheduled to be

plugged and abandoned. Tank was last pumped in July 1990.

-16-
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(Addendum/Comments--Work Plan) .
February 28, 1991

Wastes: Unspecified waste acid and alkaline metal surface-cleaning solutions and solid

residues. Cleaning solutions may contain hydrochloric acid, acetic acid and

sodium hydroxide.

Release Controls: Unavailable.

History of Releases: Unavailable. A series of wash and rinse tanks inside the building

can overflow into a large concrete shallow sump which is believed to drain into

this tank.

Condition: Unknown. Presumed intact. However, pressure testing has proved

inconclusive. Future plans are to excavate and remove. this tank and all

associated piping and equipment. Confirmation soil samples will be collected and

analyzed. A request will be made to eliminate this tank as a SWMU after

verification of proper closure.

SWMU #26. Unit Name: Portable Oil/Water Tanks

Description: Oil/water tanks at the submarine berths are used for the cleanout of

submarine bilges and various tanks. Resulting oil wastes are pumped to railroad

tank cars and properly disposed.

Period of Operation: 1960 to Present

Wastes: Acidic and alkaline cleaning solutions and oil water mixtures.

Release Controls: Unavailable.
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(Addendum/Comments--Work Plan)
February 28, 1991

History of Releases: During the past ten years, numerous spills from waste oil tanks

have occurred at the ,shipyard berths. These waste oil tanks are used for the

temporary storage of waste oil, bilge water, and other solutions; these tanks have

overflowed in the past as a consequence of operator negligence.

On-going training, critiques of spills and examination of standard operating

procedures and alternative solutions, are all being used to minimize spill

occurrences. The shipyard maintains a professional spill team which is activated

for the clean-up of industrial spills

.A request will be made to eliminate the oil/water tanks as a SWMU when

SOPs have been developed to the satisfaction of PNS officials.

Condition: Unknown. Presumed intact.

SWMU #27. Unit Name: Fuel Oil Spill

Description: A pipe line which carried #6 fuel oil (Bunker "C") previously ran parallel

to Berth 6. The pipe line was used for fueling operations and ran from Berth 6 to

the pump house, Building 151.

Period of Operation: Early 1920s to 1978

Wastes: #6 fuel oil contaminated soils.

Release Controls: Unavailable.
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(Addendum/Comments--Work Plan)
February 28, 1991

History of Releases: There was a release of #6 oil (Bunker "C") oil from a ruptured

underground pipeline near Berth 6 in 1978. The pipeline was excavated and

removed by a contractor. No additional information on the release is available.

Condition: Pipeline and soils were excavated.

Comment 14.*

The EPA has requested that Table 1-6 be revised to note that tank content

information is based on only two years of information and is insufficient to properly

characterize tank contents. The Navy believes that the EPA may have misinterpreted

the Table 1-6. The information reviewed for preparing this table extended beyond a two

year period. The EPA may have interpreted the "condition" comment for SWMU 13

that indicated the tank was used once during the previous two years. Therefore, the

Navy believes the table should not be changed to reflect EPAs· comment. Any

information available, in addition to that provided on page 1-72, will be submitted in

March.

Comment 15.*

The EPA requested that the permissible concentration of hexavalent chromium

and lead be replaced with the National Interim Primary Drinking Water Regulation and

a proposed MCL, respectively.

-19-



Comment 16.*
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Page 1-68

regarding closure of the landfill in 1982.

24 hour average to protect saltwater aquatic life
never to exceed to protect saltwater aquatic life
to protect human health (National Interim Primary Drinking
Water Regulation)

Hexavalent: 18
1260
50

The Navy has requested a letter from MEDEP rescinding the information

The references have been updated to reflect current Ambient Water Quality

Page 1-69

(Addendum/Comments--Work Plan)
February 28, 1991

Toxicity: Permissible concentrations in water. (ug/l)
668 acute to protect ·saltwater aquatic life
25 chronic to protect saltwater aquatic life
5 to protect human health (Proposed MCL for lead)

Criteria and MCLs. Revisions to pages 1-68 and 1-69 are shown below:

Toxicity: Permissible concentrations in water. (ug/l)
Trivalent: 10,300 acute to protect saltwater aquatic life

50 to protect human health (National Interim Primary Drinking
Water Regulation)
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(Addendum/Comments--Work Plan)
February 28, 1991

SECTION 2.0 PRELIMINARY INVESTIGATION OF CORRECTIVE MEASURES

Comment 2.*

The EPA requested a revision of the sentence on page 2-12 which reads, "Current

USEPA policies and guidance, including the Superfund Exposure Assessment Manual

(September 1987) and the Superfund Public Health Evaluation Manual (October 1986)"

to read "Current USEPA policies and guidance, including the Superfund Exposure

Assessment Manual (September 1987) and the Risk Assessment Guidance for Superfund,

Human Health Evaluation (EPA, December 1989)".
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(Addendum/Comments--Work Plan)
February 28, 1991

SECI10N 3.0

Comment 1.*

The EPA requested that the specific information the Navy needs to collect to

decide whether or not seismic refraction work will be performed at the JILF be

identified and that a schedule be set for the collection of this information. In addition,

the EPA requested that the Navy explain what information will be collected to replace

seismic refraction survey data if such a survey is not conducted.

Seismic refraction surveying was planned as part of the RFI of SWMU #8, JILF.

The survey was postponed because of health and safety concerns revolving around

historic information that indicates that 100 to 200 full acetylene and chlorine gas

cylinders were buried in the JILF in 1955. Specifically, the health and safety concerns

revolve around the possibility that a seismic survey may cause a release of these gases.

In order for the survey to proceed, the Navy must define the location of the buried

cylinders and determine the risk involved with performing the seismic survey over, or

around, the buried cylinders. If the exact location of the cylinders cannot be determined,

then the Navy must assess whether the seismic survey shot points and geophone line

locations can be altered to avoid those areas of greatest concern and still provide useful

information.
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(Addendum/Comments--Work Plan)
February 28, 1991

The Navy can install soil borings around the boundary of the JILF to provide

much of the information which may be provided by a successful seismic survey.

Subsurface conditions at the JILF are such that a seismic survey may not provide as

much information as desired and may need to be supplemented with direct observation

through the use of soil borings anyway. A review of historic aerial photographs of the

JILF has begun and the Navy is attempting to determine the exact location of the buried

cylinders through interviews with knowledgeable shipyard employees and records reviews.

The Navy's consultant is looking at alternate shot point and geophone placements which

will skirt the primary fill areas and still provide useful information. In addition, the Navy

will be contacting the subcontractor to the primary consultant to determine if lower

energy sources can be successfully employed to reduce the risk of damaging the buried

cylinders. Once the Health and Safety issues have been resolved, a decision regarding

the performance of a seismic survey will be made in March.

Comment 2.*

The EPA requested that the Navy specify that seismic lines be keyed into soil

borings. If the seismic program is conducted, it will use soil borings and bedrock outcrop

as points of reference for the validation of seismic interpretation.

-23-
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 3.*

The EPA requests that a schedule be prepared which clarifies the timing of

surface geophysical investigations.

Magnetometry will be conducted during the first phase of field investigations at

the PNS. H magnetic anomalies are discovered, ground penetrating radar (GPR) will be

employed in an attempt to define the exact location and nature of the magnetic

anomalies. GPR may be conducted during the first phase or as part of a following phase

of field work, if deemed necessary. Seismic refraction surveying will not be performed

until both magnetometry and GPR are complete so that every effort will have been

made to locate the buried cylinders and other subsurface interferences prior to

attempting seismic. This will allow subsequent phases of field work to be designed with

information provided from earlier phases and will lead to a more efficient and complete

RFI. The complete RFI will be performed within 18 months of approval of the RFIP.
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(Addendum/Comments--Work Plan)
February 28, 1991

SECI10N 4.0 SOILS INVESTIGATION

Comment 1.*

The RFIP stated that soil samples collected at the DRMO will be analyzed for

TPH, PCBs, and PP Metals alOlig with a representative sample for Appendix IX. The

soil samples at the JILF will,be analyzed for TCL Organics and TAL Inorganics, along

with representative samples for Appendix IX. Soil samples at the Mercury Burial sites

will be analyzed for RCRA Metals. Analytical parameters were selected by identifying

the potential contaminants of concern at each SWMU based on the historical

information.

EPA requested that all soil samples, except for tank related SWMUs be analyzed

for TCL Organics, TAL Inorganics, compounds found during Appendix IX sampling, pH,

grain size for each critical stratigraphic unit, and total organic carbon. If the analytical

results of the field work performed prior to the approval of the RFIP warrent more

extensive analysis, then more sampling will be conducted for the expanded parameter

lists during subsequent phases of the field work. At a minimum, a representative,

number of samples will be analyzed for the parameters requested by EPA If the

analytical results indicate that a subset of this list will cover all the contaminants of

concern, then an appropriate subset will be recommended to the EPA for approval for

future sampling events.
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 2.*

The EPA has requested that Section 4.0 be revised to specify that all exploratory

borings be continuously split-spoon sampled. On previous borings performed in advance

of the RFIP Approval where there is a well nest, or well pair, continuous split-spoon

sampling will be conducted on the deepest boring. Any future borings will be

continuously split-spoon sampled.

Comment 3.*

The variability in the elevation of the water table can be attributed to the wide

variety of the fill material encountered since it is believed that porous nature of the fill is

allowing the water table to fluctuate with the tide in some wells, whereas in other

locations fine-grained material may restrict fluid flow allowing relative differences in

water table elevations between wells. If all wells were able to reach equilibrium before

a subsequent tidal change, these water table elevation differences may not be present.

Comment 4.*

As stated under Subsurface Soil Sampling, page 4-9 and page 4-10 of Section 4.0,

Soils Investigation of the "RFIP, only the most highly contaminated sample will be

retained for Appendix IX analyses. It is assumed, based on the Phase II Report, ReRA

Facility Assessment issued July 1, 1986 by AT. Kearney, Inc. and Baker/TSA, Inc., that

soils throughout the DRMO are significantly contaminated with specific heavy m~tals.

Soil screening with an HNu or Organic Vapor Analyzer (OVA) and visual inspection will
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(Addendum/Comments--Work Plan)
February 28, 1991

aid in selecting soils that are likely to also be contaminated with organic compounds and

petroleum hydrocarbons which should be evaluated by Appendix IX analysis.

Realistically, no screening methodology will yield every contaminant of concern that is

found on the Appendix IX list. However, visual observations for staining, discoloration,

and soil compositional changes, coupled with organic vapor screening will help to identify

the soil samples that are relatively more contaminated and, therefore, should have a

more thorough analyses performed. Visual inspection will not be the exclusive technique

used in selecting samples. If there is no visual or measurable field evidence of

contamination, then the sample for Appendix IX will be chosen from a depth where

there is sufficient soil recovery for the analytical methods to be performed. Having

sufficient recovery is obviously a necessary criteria for collection of visibly contaminated

soils as well.

Comment 5.*

The EPA has requested that Section 4.0 Soils Investigation, be revised to specify

that the HNu lamp used in screening soil samples will be an li.7 eV lamp. The Navy

opposes this request and proposes that the 10.2 eV lamp can be used to screen for the

majority of the volatile constituents potentially present at the SWMU sites. The 10.2 eV

lamp can detect anticipated volatiles with ionization potentials less than or equal to

10.2 eV such as 1,2-dichloroethene, trichloroethylene, methyl-isobutal ketone, toluene,

ethyl benzene, xylene, benzene, carbon disulfide and vinyl chloride. These anticipated

volatiles were found during a soil boring and a soil gas survey performed during field

work prior to RFIP Approval.
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(Addendum/Comments--Work Plan)
February 28, 1991

The HNu used as a screening device would not pick up single bonded

halogenated volatile organic compounds such as 1,1-dichloroethane or 1,1,2,2-tetra­

chloroethane. These halogenated volatiles would be detected, however, in the TCL

volatile analysis planned for soil samples.

The Navy has also requested that the manufacturer, HNu Systems, Inc., explain

why a 10.2 eV lamp was recommended for the field.

Comment 6.*

The EPA requested a revision to Section 4.0 to specify that all surface soil

samples will include the top twelve inches of soil from the current top six inches of soil.

This change will provide additional information for risk assessment.

Comment 7.·

The EPA has requested that locations for background surface and subsurface soil

samples be identified. Selection of a truly representative background soil sample at the

Portsmouth Naval Shipyard is difficult because of the widespread use of fill to develop

the Shipyard and numerous industrial facilities scattered throughout the island. The

natural till on the island(s) would not have the same mineral composition or physical

characteristics of the fill used to connect the islands. The two areas most likely to be

considered background soil for this investigation would be the area containing the pine

trees in the park located at the northeast of the JILF on Jamaica Island, or Clark's

Island (inland). Figure 4-1A indicates Potential Background Soil Sampling Locations at

the Portsmouth Naval Shipyard.
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 9.*

The EPA has requested that a surface soil sample be collected inside the DRMO

and analyzed for the Appendix IX analytical parameters. The soil sampling location has

been tentatively identified in Figure 4-5A, DRMO Off-Site and On-Site Surface Soil

Sampling Locations, which is attached.

Comment 10.*

The EPA has requested that Section 4.1 be revised to include surface soil

sampling inside the perimeter of SWMU 6. Page 4-16, 4.1.2 Surface Soil Sampling Plan,

Introduction; page 4-17, Sampling Locations; and page 4-21, Soils Analyses, are revised

as follows:

4.1.2 Surface Soil Sampling Plan (page 4-16)

Introduction

The soil sampling plan for the DRMO Storage Yard involves a systematic surface

soil sampling program. The objectives include evaluating the extent of parameters TeL

organics, TAL inorganics, pH, total organic carbon and Appendix IX (for several

samples) in surface soil as well as assessing whether the DRMO has had a negative

environmental impact on the adjoining property. The sampling plan will allow for

characterization and estimation of the extent and concentration of inorganic and organic

constituents in surface soils.
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(Addendum/Comments--Work Plan)
February 28, 1991

The proposed soil sampling program involves the collection of soil samples from

the upper twelve inches of the soil column. This approach is recommended based on the

results of the FCS, which documents elevated levels of metals in soils adjacent to the

storage yard at higher topographic elevations. Based on these analytical results, elevated

concentrations of metals are also noticeable in the eastern portion of <the DRMO

Storage Yard. These sample locations are shown in Figure 4-5A Wind dispersal is

suspected to. be a migration pathway, therefore, it is likely that the contaminants will be

present near the ground surface. The implementation of this sampling plan is described

in the following sections which include details of sample collection, handling, shipment

and documentation.

Sampling Locations (page 4-17)

. A total of 12 locations have been proposed for the collection of off-site (exterior

to the storage yard) and 12 locations are proposed for the collection of on-site surface

soil samples. These locations are noted in Figure 4-5A. These locations were chosen in

order to evaluate the extent of TCL organics, TAL inorganics, compounds found during

Appendix IX sampling, pH and total organic carbon, in surface soil as well as assess

whether the DRMO has had a negative impact on the adjoining property. Surface soils

will be sampled along an approximately 300-foot band east, north, and west of the

storage yard, thus covering all possible landward wind dispersal directions. Specific

sample locations will be determined in the field. No sampling grid will be established

for soil samples to be collected in and around the DRMO. Instead, the samples will be
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(Addendum/Comments--Work Plan)
February 28, 1991

collected from locations which are equidistant from one another (if possible) and which

are in or surround the storage yard. Sampling locations may have to be moved due to

obstructions such as concrete surfaces, steep slopes, or buildings.

In ,the event that significant contamination is discovered at these locations, the

sampling program will be expanded to further identify the extent of contamination.

Soils Analyses (page 4-21)

Samples obtained during the suIficial soil sampling program shall ,be sent to RAJ

and Ceimic, CLP laboratories, for chemical analyses. All but four soil samples will be

analyzed for TAL inorganics, TCL organics, pH and total organic compounds. The

remaining soil samples will be analyzed for Appendix IX parameters to identify all

contaminants of concern. ,It is felt that the three soil samples outside the DRMO

boundary to have Appendix IX analyses will be representative of the overall samples

collected. These surface soil samples will be visually inspected and three samples that

appear to be most contaminated will be submitted for Appendix IX analyses. HART

will not composite samples subject to volatile compound analysis. All analyses will be

conducted in accordance with CLP protocols and applicable Standard Operating
, -

Procedures (SOPs). In addition, grain size analysis will be performed on all of the

surface soil samples.
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 11.*

The EPA requested a revision of the sentence on page 4-22 which reads "H visible

contamination extends to the water table a groundwater investigation may be necessary"

to read "H contamination extends to the water table or if contaminants found at

SWMU 27 are likely to have leached to groundwater, a groundwater investigation will be

necessary".

Comment 12.*

The EPA has requested that Section 4.2.2 be revised to include the installation

and sampling of at least three soil borings at SWMU 27 (Fuel Oil Pipeline). This

condition will be satisfied. The Navy field work at SWMU 27 will include borings to

refusal and test pits to bedrock which satisfies EPA's request for borings. The proposed

analytical parameters are sufficient unless the Petroleum ill shows inconclusive evidence

concerning the presence of #6 fuel oil, and shows the possibility of BTEX present at

SWMU #27.

Comment 13.*

The EPA has requested that the locations of the three proposed test pits at

SWMU 27 be specified. These proposed locations are identified in Figure 4-6 as TP-1,

TP-2 and TP-3. These locations were approximated from the RCRA Facility

Assessment, Phase II Report, prepared in July 1986 by A T. Kearney, Inc. and
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(Addendum/Comments--Work Plan)
February 28, 1991

Baker/TSA, Inc.. A release from an underground pipeline near Berth 6 in 1976 was

reportedly excavated and repaired. The proposed test pits are not fully adequate to

. characterize the release at SWMU 27 and to determine the volume of contaminated soil,

if any. However, if the test pits indicate soil contamination, then a number of soil

borings will be drilled in an attempt to further identify the extent of contamination.

Comment 14.*

The EPA has requested the removal of the following sentence on page 4-27,

"Because the spatial distribution of the six continuously sampled borings includes both

upgradient and downgradient perimeters of the JILF, the borings will be indicative of

both SWMU related and non-SWMU related conditions".

Comment 15.*

The EPA requested a revision of the sentence on page 4-29 which reads "Samples

which are representative of the subsurface stratigraphy, particularly those which may

form a confining layer, will be selected for an8.Iysis" to read, "Samples which are

representative of the subsurface stratigraphy, particularly those which may form a

confining layer or high conductance zone, will be selected for analysis".
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 16.*

The EPA requests the removal of the sentence on page 4-31 which reads

"Bedrock characteristics in borings which are not cored will be easily extrapolated from

nearby cored boreholes". They felt that extrapolations of this type were usually not very

accurate. This sentence should be revised to "Bedrock characteristics in borings which

are not cored will be extrapolated from nearby cored boreholes".

-34-



JI
,I·
I
.1.

I
I
I
i.I,

I,
il
,I·
I
I
I,
11\

I·
'I,
II
I

(Addendum/Comments--Work Plan)
. February 28, 1991

SECI10N 5.0 GROUNDWATER HYDRAULICS

Comment 1.*

The RFIP stated on page 5-1 that "Accurate interpretations regarding the rate of

groundwater flow and contaminant migration in the shallow aquifers at the DRMO and

JILF are dependent upon a thorough understanding of the variables which define each

aquifer system". EPAs comment was to identify the variables referred to in the

statement and EPA also provided a minimal list of the variables that should be collected

to describe groundwater flow and contaminant migration. An attempt will be made to

collect these variables through laboratory and/or field analysis. An attempt will be made

to collect information on additional variables such as salinity, specific conductivity, and

tidal fluctuations to assist in assessing potential contaminant migration and groundwater

flow.

Comment 2.*

The RFIP stated on page 5-2 that some of the monitoring wells at both the JILF

and DRMO will be continuously monitored over a forty-eight hour period to determine

head differences caused by tidal influence prior to slug testing. EPA requested that tide

gauges also be installed and monitored during the forty-eight hour continuous water level

monitoring. Tide gauges will be installed and monitored in conjunction with the

continuous water level monitoring of the wells.
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 3.*

The RFIP stated on page 5-1 that slug tests will be performed on each critical

stratigraphic unit. EPA requested that the phrase "critical stratigraphic unit" be changed

to "each lithologic unit identified in the soils investigation".

Comment 4.*

This comment referred to the same statement concerning slug tests being

performed on each critical stratigraphic unit as in Comment 3. In addition to the above

statement, EPA also requested that the RFIP specifically state that monitoring wells will

be screened in each unit which is to undergo slug tests. Monitoring wells will be

installed in the stratigraphic (lithologic) units to undergo slug testing. However, the

installation of monitoring wells and slug testing will only occur the units where well

installation and testing is feasible (Le. units that produce water).

Comment 5.*

The RFIP stated on page 5-1 that both rising and falling head measurements will

be made on the monitoring wells. EPAs comment suggested that the RFIP select either

rising or falling head measurements as a primary means of conducting slug testing to

allow for meaningful comparisons between wells. Falling head measurements will be the

primary method of slug testing on all wells to undergo slug testing. Rising head tests

may also be performed on some of the wells if field conditions warrant the collection of

additional data for the wells. The rising head tests may be very useful on those wells

affected by tidal fluctuations to double-check the accuracy of the tests.
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 6.*

The RFIP stated on page 5-1 that analyses of the slug test data through solutions

developed by Cooper, Bouwer, Bredehoeft, Papadopulos, Rice and others will provide

estimates of the hydraulic conductivity of the aquifer in the vicinity of the well. EPA

requested that the documentation of the analysis methods to be used for slug testing be

submitted and that the RFIP include the specific equations for estimating hydraulic

conductivity, the conditions under which each method may be validly applied and the

assumptions made in the development of the analysis method.

As stated in the response to Comment 5, the falling head measurements will be

the primary method of slug testing for the monitoring wells. Two methods for analyzing

the slug test data, the Hvorslev method and the Bouwer and Rice method, have been

chosen to reduce the slug test data and calculate hydraulic conductivity. These methods

were selected based on their applicability to partially or fully penetrating wells in

unconfined aquifers. Information, to date, concerning subsurface material at the site

.indicates that this will be the case. Another possible solution was the Cooper,

Bredehoeft and Papadopulos method which was discarded since this method applies to

fully penetrating wells in confined aquifers.

Basic assumptions of the Hvorslev and Bouwer and Rise methods is that the

aquifer to be analyzed is homogeneous and isotropic. Since this rarely occurs in the field

and information concerning the subsurface materials at the site consist of various fill

material, the calculated hydraulic conductivity for each well will provide only an estimate

for the material in the immediate vicinity of the tested well.
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Note: If the well is installed in a fairly low permeability unit, the R is the radius
of the well screen and sand pack and L is the entire length of the sand
pack.

This method of analysis is discussed further in Fetter, 1988, and will be applied to

K = hydraulic conductivity
r = radius of the well casing or riser
R = radius of the well screen
L = length of the well screen
To = the time it takes for the water level to rise of fall to 37% of the initial

change. This is obtained from the graph.

Provided the total length of the well is greater than eight times the radius of the well

after the slug is'inserted and h is the water level above the static level at any time (t».

test is graphed on semilogarithmic graph paper with time (t) on the arithmetic scale and

unconfined aquifers. This method can only be applied when the well, screen and sand

the head ratio (h/lla) on the logarithmic scale (note: ~ is the water level immediately

pack, is completely below the water table. The data collected during the falling head

screen, the following formula can be applied to estimate hydraulic conductivity:

analyze all slug test data collected.
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Comment 7.*

the results of the Hvorslev method analysis. This method can be applied to fully or

I-t,
/(: rc ~ ~efJ

~(.

Where:

EPA requested that the methods for the calculation of hydraulic conductivity

to falling head tests also. For a complete description of the method and formulas used

This method applies specifically to rising head tests, although, it has been applied

, (Addendum/Comments--Work Plan)
February 28, 1991

The Bouwer and Rise method may also be used to analyze the data to confirm

calculated by the following formula:

The data is plotted as in Hvorslev method and the hydraulic conductivity can be

partially penetrating wells in confined or unconfined aquifers.

based on slug test data for bedrock wells be specified. ' Information collected, to date,

for calculating hydraulic conductivity, refer to Bouwer and Rice, 1976.

indicates that the shallow bedrock beneath the shipyard is a fractured media and, barring

K = hydraulic conductivity
rc = radius of the well casing
L = length of the well screen

In(R,/rw) = dependent on a number of other factors which were determined using an
electrical resistance network analog.

t = anytime during the test at which a water level was recorded.
Yo = initial water level after slug is added or removed.
Yt = water level at anytime, t, during test.

I
,I
I
I
t
I,
I,
II

t
t
,il,
'I,
I'
,I,

I
I,

I
,I
I,



I
.1
I:
I
'I
I
I,
'1:

I,
'I'
.1,

I,
I,
I,
I:
I
"

I
I

(Addendum/Comments--Work Plan)
February 28, 1991

the presence of an overlying confining layer, is probably in <lirect communication with

the overburden aquifer. For this reason, the shallow bedrock will be considered part of

the unconfined overburden aquifer for. the purpose of slug testing and analysis. Slug test

data collected from bedrock wells will be analyzed by the same methods as described in

the response to Comment 6.

Comment 8.*

EPA requested that the technique to be followed in correcting slug test data for

tidal influences by specified and that hypothetical examples of its application be

provided. Prior to slug testing, the water levels will be continuously monitored for forty­

eight hours to record tidal fluctuations. Local tidal charts supplemented with data

manually read from PNS tidal gauges will be used in an effort to determine optimum

times for slug testing on the wells by reducing the possibility of tidal fluctuation (Le.

conduct slug testing during the lag time following high tide).

If tidal flu,ctuations are expected during slug testing of a particular monitoring

well, then that well will be continuously monitored prior to and following the slug test to

provide additional information on tidal influence as close to the time of the slug test as

possible.
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(Addendurn/Comments--Work Plan)
February 28, 1991

Comment 9.*

The RFIP states on page 5-3 that no water will be generated during aquifer

hydraulic conductivity testing. EPA requested that this statement be replaced since some

rinse water may be generated by the decontamination of the slug between well testing.,

The statement on page 5-3 should read the following:

"Rinse water from aquifer hydraulic testing will be contained in suitable DOT approved

55 gallon drums, tested and evaluated as to whether the contents meet the definition of a

hazardous waste under 40 CFR Part 261. The containers will be properly identified,

marked and labeled per 40 CFR Part 262.31 and 49 CFR Part 172. Any rinse water

meeting the definition for a hazardous waste under 40 CFR Part 261 will be handled and

managed in accordance with applicable Federal and State of Maine regulations".
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(Addendum/Comments--Work Plan)
February 28, 1991

SECflON 6.0 HYDROGEOWGIC MONITORING PLAN

Comment 1.*

The RFIP stated on page 6-15 that groundwater samples collected at the DRMO

will be analyzed for Priority Pollutant Metals, PCBs and TCL Volatiles along with

, representative samples for Appendix IX. Groundwater samples at the JILF will be

analyzed for TCL Organic and TAL Inorganics, along with representative samples for

Appendix IX. Groundwater samples at the Mercury Burial Sites will be analyzed for

RCRA Metals. Analytical parameters were selected by identifying the potential

contaminants of concern at each SWMU based on the historical information available.

EPA requested that this section be revised to specify that all groundwater samples will,

at a minimum, be analyzed for TCL Organics, TAL Inorganics, other compounds found

during Appendix IX sampling, and field parameters (pH, temperature, specific

conductance, salinity and turbidity). If the analytical results of the field work performed

prior to RFIP approval warrant more extensive analysis, then more sampling will be

conducted for the expanded parameter lists during subsequent phases of the field work at

the Shipyard. At a minimum, a representative number of samples will be analyzed for

the parameters requested by the EPA If the analytical results indicate that a subset of

this list will cover all the contaminants of concern, then an appropriate subset will be

recommended to the EPA for approval for future sampling events.
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 2.*

The RFIP stated that the objective of the proposed groundwater monitoring

programs at each SWMU was to provide information needed to characterize

groundwater contamination peripheral to each SWMU and assess the potential for

contaminant migration. A phased approach was suggested whereby additional well

placement would be contingent upon the results of successive rounds of groundwater

sampling. EPA requested that this section be revised to include provisions for ~he

installation of additional wells and discuss the triggering criteria for the placement of

new wells as the RFI progresses.

The borings and monitoring wells to be installed during the initial phase of field

work will be located to obtain baseline datasets and to attempt to determine the impact

of the potential release of contaminants to groundwater from SWMUs 6, 8 and 9.

Additional wells may need to be installed to further evaluate contaminant plumes should

analytical results confirm contaminants in the groundwater. Additional wells may also be

needed to evaluate the vertical and lateral extent of potential contamination and monitor

migration pathways. The following is a list of criteria which, if they apply to the

Shipyard, could trigger the installation of additional wells:

Contamination discovered in the shallow groundwater could result in the

installation of deeper wells to assess the vertical extent of contamination. Other

shallow wells may be placed in the same stratigraphic unit to assess the lateral

extent of contamination and attempt to define the location of potential plumes.
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(Addendum/Comments--Work Plan)
February 28, 1991

• Contamination discovered in wells screened in any str~tigraphic unit, regardless of

depth, could result in the installation of more wells in the same unit to assess the

lateral extent of contamination and determine the possible migration pathways.

Contamination discovered in any well in which the aquifer is in contact with

bedrock (i.e. no confining layer) could result in the installation of bedrock wells to

assess bedrock groundwater quality and assess the potential for vertical migration

of the contaminants above.

If no contamination is discovered in wells where the shallow overburden aquifer is

in contact with bedrock (i.e. no confining layer), the installation of bedrock wells

may be necessary to assess the bedrock groundwater quality in that vicinity.

• If. no contamination is discovered in wells screened in, the shallow overburden

aquifer above aconfining layer, then additional wells may need to be installed

and screened at the confining layer to monitor for contamination and contaminant

migration along the top of the confining layer.

Comment 4*

The RFIP stated on pg. 6-10 that if contamination is found ingroundwater above

the confining layer then no bedrock well would be installed at that location in order to

eliminate the risk of vertical cross-contamination. EPA requested that those portions of

the RFIP which state that bedrock wells will not be placed where confining layers are

encountered or where confining layers and contamination are encountered be removed
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(Addendum/Comments--Work Plan)
February 28, 1991

from the RFIP citing that bedrock wells below a confining layer may be necessary to

assess the possibility that contamination may be migrating through the confining layer. If

contamination is found in groundwater above the confining layer, an attempt will be

made to install a bedrock well in an area where contamination might be expected within

bedrock, if present. This bedrock well location will be chosen to minimize the risk of

vertical cross-contamination.

Comment 5.*

The RFIP specified upgradient and downgradient well placements at each SWMU

based on available hydrogeological information as a reference tool for the purposes of

discussion. EPA requested that all references to specific wells being upgradient or

downgradient of SWMU 6, 8 or 9 be removed citing that tidal fluctuation and possible

radial flow from the nLF make it difficult to accurately identify a flow gradient. The

. EPA is correct in stating that a flow gradient has not yet been accurately defined.

"Landward" and "seaward" may be better terms for the sake of discussion until more

information can be provided.

Comment 6.*

The EPA has requested that future locations for the installation of background

(or reference) wells for use in comparing data from SWMUs 6, 8, and 9 be identified.

The area identified on Jamaica Island in Figure 4-1A, Potential Background Soil

Sampling Locations Portsmouth Naval Shipyard, could serve as a background location for

installing a monitoring well.
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 7.*

EPA requested that Section 6.0 of the RFIP be revised to include provisions for

the detection and possible sampling of immiscible layers in all of the monitoring wells.

The following section describes the methods for immiscible layer detection and sampling.

The monitoring well will be checked for immiscible layers, floaters and sinkers, prior to

purging and sampling of each well. Each well will be opened and the head space will be

monitored with an HNu photoionization analyzer. A clean, graduated, clear plexiglass,

bottom-filling bailer will be carefully lowered into each well to check the water surface

in the well for the presence of an immiscible floater. The same bailer will be lowered to

the bottom of each well to check for an immiscible sinker.

Since the bailer is graduated, the thickness of any immiscible layers will also be

known. The thickness of immiscible layers, should they be present, is an important

factor in selecting the most effective procedure for sampling the layers. If immiscible

layers are discovered in any of the monitoring wells, sampling of these layers will occur

prior to groundwater purging and sampling. Sampling methods that may be employed

include bottom loading and/or bailer pump depending on the thickness of the immiscible

layer.
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 8.*

The RFIP stated on pg. 6-1 that the objective of the Hydrogeologic Monitoring

Plan was to supply information concerning depth to groundwater on-site, the number of

subsurface aquifers and their general characteristics, groundwater flow directions and

their relationships to surface water conditions, the concentration and extent of

contaminants in groundwater, and the direction of contaminant migration. As per EPA's

request, groundwater flow velocity and groundwater contaminant fate will be included as

objectives of the Hydrogeologic Monitoring Plan.

Comment 9.*

The RFIP stated on pg. 6-4 that ''This fine slot size will restrict the migration of

silt sized material into the wells". EPA requested that this statement be removed from

the RFIP citing that the maximum median grain size diameter for silt is 0.003 inches

which is smaller than the 0.01 inch slot size of the screen. The 0.010 inch slot size was

selected because this slot size will be small enough to retain at least forty percent of the

aquifer material surrounding the screen.

Comment 10.*

EPA requires the revision of the discussion of general well construction, presented

in Section 6.1.1 of the RFI Proposal, to include a discussion of how filling and sealing of

the annular space around wells will be modified if the top of the well screen is too close

to the ground surface.
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(Addendum/Comments--Work Plan)
February 28, 1991

In wells with limited room between the top of the well screen and ground surface,

the filling and sealing of the annular space will be modified as necessary according to the

following:

1) A six-inch, instead of 1.o-foo1, "sand choker collar" will be emplaced directly
above, the sand pack.

2) The silica sand pack will be extended to a height of 1.5 feet, instead of 2 feet,
above the top of the screen.

3) A 1.5-foot, instead of 2-foot, bentonite seal will be installed above the "sand
choker collar".

Comment 11.*

EPA requires the modification of the design of wells in high traffic areas

(presented on page 6-5) to prevent contamination by surface runoff.

On page 6-5, following "9) In high-traffic areas secure curb boxes will be installed

instead of the casing stick-up". The following statement should be inserted: "Curb boxes

will be set approximately' six inches above the surrounding ground level and a concrete

pad will be built up and sloped away from the curb box".

Comment U.*

EPA requires revision of the well ~evelopment criteria presented on page 6-5 to

include at least three complete well purgings before stabilization of turbidity is accepted

as proof of successful well development. Also, EPA requires the use of 5% or less

variation in turbidity as a criteria rather than 10% or less variation stated in the RFIP.
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(Addendum/Comments--Work Plan)
February 28, 1991

The sentence on page 6-5 which states "Development will be considered

complete...when three consecutive measurements for turbidity indicate 10% or less

variation" should be changed to reflect the EPA requirement of 5% or less variation. In

addition, the following sentence should be inserted immediately after the previously

discussed sentence. "At least three well volumes will be removed before stabilization of

turbidity is accepted as proof of successful well development".

Comment 13.*

EPA requested that an additional sentence discussing turbidity measurement

stabilization as a test for well development be added to page 6-5 of the RFIP. The

sentence is as follows: "Stabilization of turbidity will be used as a test of well

development for wells containing brackish or saline water". This sentence should be

inserted in the RFIP on the bottom of page 6-5 ~ollowing the sentence that ends

"indicate 10% or less variation".

Comment 14.*

The RFIP stated on page 6-8 that twenty-one to twenty-seven test borings will be

installed around the JILF and that eighteen to twenty-four of the borings will be

completed monitoring wells. EPA requested that the rationale behind the selected range

of completed monitoring wells be identified. The rationale behind the selected range of

completed monitoring wells stems from site history and current conditions. The given
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(Addendum/Comments--Work Plan)
February 28, 1991

range of wells was based on the size of the JILF, the history of fill procedures and the

fact that safety precautions prevent drilling within the landfill. The purpose of the given

range is to have an adequate number of wells appropriately spaced to outline the

perimeter of the landfill and assess potential contaminant concentrations and other

subsurface features including depth to groundwater, stratigraphy and depth to bedrock.

This range is ~ubject to alteration based on the findings of each phase of work in the

suggested phased approach. Additional wells will be installed if site conditions warrant

additional well installation to further assess contaminant concentrations, extent of

plumes, migration pathways, etc.. Criteria for the installation of new wells are given in

the response for Comment 2 of this section.

Comment 15.*

The RFIP states on pages 6-8 and 6-9 that the number and location of the

proposed monitoring wells may differ from what is proposed, if data from the

geophysical surveyor the soil gas survey indicates particular areas where contaminants

may be sourced. Some of the borings/monitoring wells would be placed downgradient of

the potential source areas or within contaminant plumes (if present) to assess the nature

and extent of contamination. EPA requested that this be revised to include provisions

for locating wells in potential contaminant pathways (such as bedrock topographic lows

and zones of high hydraulic conductivity) in addition to the conditions already cited in

the RFIP. Additional monitoring wells may be installed in bedrock topographic lows and

-50-



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(Addendum/Comments--Work Plan)
February 28, 1991

zones of high hydraulic conductivity if conditions warrant their installation. For instance,

if on-site investigations suggest· the potential for a bedrock low where contamination may

be "pooling", monitoring wells may be installed to confirm or deny the presence of

contaminants in the bedrock low. Similarly, should the progressing investigation indicate

contamination in a high hydraulic conductivity zone (Le. beach deposits) then additional

wells screened within this lithologic zone may be necessary to confirm the presence of

contamination and define the extent and, if possible, the direction of flow of

contamination.

Comment 16.*

The RFIP states on page 6-10 that historic photographs and maps suggest that the

majority of the JILF is underlai~ by tidal flat deposits which may form a continuous layer

and inhibit the vertical migration of contaminants in this area. In order to investigate

the potential for contaminants to concentrate immediately above the tidal flat deposits,

deep overburden wells will be installed and screened immediately above the tidal flat.

EPA requested specification concerning how tidal channel deposits will be located for

the installation of groundwater monitoring wells. The locations for drilling and

potentially installing groundwater monitoring wells immediately above the tidal flat

deposits will be based on historical photographs and maps available. The historical

information will be used to approximately outline the old tidal channels on current site

maps and the drilling locations will be selected accordingly. Drilling and split-spoon

sample collection will confirm or deny the presence of tidal flat deposits and whether or

not deep overburden wells need to be installed.
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 17.*

The EPA noted a discrepancy between the tables referenced in Section 6.5.1 and

the tables found in the QAPP. The correct reference in Section 6.5.1 should be

Table 9-2, Summary of JILF QA/QC samples; and Table 9-3, Summary of DRMO

QA/QC samples.

Comment 18.*

The EPA requested the sentence on page 6-15 which reads "All sampling

procedures will conform to EPA protocols (RCRA Groundwater Monitoring TEGD,

1986 and EPA SW-846)" should be revised to read "ALL sampling procedures will

conform to EPA protocols (RCRA Groundwater Monitoring TEGD, 1986 and EPA SW­

846, 3rd Edition with updates)".

Comment 19.*

The EPA has requested that the sentence on page 6-15 which reads "Water level

measurements will be obtained with a factory calibrated electronic water level indicator

(Mode 3000 T-L-C meter) or a steel measuring tape to the nearest 0.01 of a foot and

converted to common datum" to read "Water level measurements will be obtained with a

factory calibrated electronic water level indicator (Model 3000 T-L-C meter) or a steel

measuring tape to the nearest 0.01 of a foot and converted to Mean Sea Level from a

known benchmark".
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 20.*

The EPA requested that a sentence which reads "Bailers will also be

decontaminated before and after each use" should be added to the end of the first

paragraph on page 6-16.

Comment 21.*

The EPA requested further clarification on where bailers will be stored at PNS

and what practices will be employed to insure these bailers remain clean and unexposed

to contaminants between uses.

The Standard Operating Procedure (SOP) is to decontaminant each dedicated

bailer after use and wrap each bailer individually in fresh aluminum foil. Wrapped

bailers are stored in the field trailer during sampling events and in the McLaren/Hart

equipment storage building between sampling events. Before the bailer is used, it is

again decontaminated. To insure this SOP is adequate, an equipment rinseate blank is

analyzed for each batch of bailers. At a minimum, this would mean one rinseate for

every twenty bailers.

Comment 22.*

The EPA requested the· sentence on page 6-17 which reads "Field parameters will

be measured immediately upon completion of sampling" should be changed to read

"Field parameters will be measured immediately before and upon completion of

sampling with voe samples being collected before the initial set of field parameters are

measured".
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 23.*

The EPA requested the removal of the sentence on page 6-17 which reads "No

samples will be subjected to field measurements before or after being placed in sample

bottles" and replacing it with a sentence which reads "Field parameters will be measured

\
on samples separate from those collected for laboratory analysis".

Comment 24.*

The EPA requested the sentence on page 6-17 which reads "Accurate records will

be kept of all sampling activities and will include, at a minimum, the following

information: date,time, location, sample identification code, depth to water

measurement, method and volume of water evacuation and sampling'technique" should

be revised to read "Accurate records will be kept of all sampling activities and will

include at a minimum, the following information: date, time, weather conditions, tidal

conditions, air temperature, sample identification code, depth to water measurement,

depth to any immiscible layers, depth to bottom of well, method and volume of water

evacuation, and sampling technique".
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(Addendum/Comments--Work Plan)
February 28, 1991

SECTION 7.0 .SUBSURFACE GAS CHARACfERIZATION

Comment 1.*

The EPA requested that Section 7.0 and the Quality Assurance Project Plan

(QAPP) be revised to specify the QA/QC techniques to be applied to the soil gas

sampling and analysis.

The following QA/QC techniques will be employed during the soil gas sampling

and analysis to ensure valid analytical results.

1) All Petrex soil gas sampling tubes are precleaned and verified to be clean

using Curie Point desorption mass spectrometry.

2) It is anticipated that between one and five trip blanks will be taken and

analyzed.

3) Ten percent of the samples collected will be duplicates.

4) Matrix spikes discussed by the EPA cannot' be applied to the Petrex soil .

gas measuring techniques.
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(Addendum/Comments--Work Plan)
February 28, 1991

SECflON 8.0 SEDIMENT CHARACTERIZATION

Comment 1.*

The EPA requested that Section 8.0 be revised to specify that all sediment

samples will, at a minimum, be analyzed for TCL organics, TAL inorganics, other

compounds found during Appendix IX sampling, TOC and grain size.

Sediment sample parameter lists will be defined in the Off-Shore Investigation

Proposal (Draft copy attached). The Off-Shore Investigation Proposal will be finalized

for the March submission.

Comment 2.*

The EPA requests that Section 8.0 be revised to specify that all surface water

samples will, at a minimum, be analyzed for TCL organics, TAL inorganics, other

compounds found during Appendix IX sampling, and field parameters (pH, temperature,

specific conductance, salinity, turbidity).

Surface water sample parameter lists will be defined in the Off-Shore

Investigation Proposal (Draft copy attached). The Off-Shore Investigation Proposal will

be finalized for the March submission.

Comment 3.*

The EPA requested that Section 8.0 be revised to specify that the following

elements will be part of the surface water sampling plan developed for PNS:
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(Addendum/Comments--Work Plan)
February 28, 1991

a) At least one surface water sample for Appendix IX analysis will be

collected from at least one of the storm drains and other outflows from the

shipyard to Piscataqua River which receive runoff from any of the SWMUs

at the shipyard.

b) Surface water samples will be collected from all storm drains and other

outflows from the shipyard to the Piscataqua River which receive runoff

from any of the SWMUs at the shipyard.

c) Data from storm drain sampling work will be used to calculate rates and

amounts of contaminant loading from the SWMUs to the Piscataqua River.

d) No fewer than six water samples will be collected from the main channel of

the Piscataqua River and four samples from the back channel of the

Piscataqua River to support a baseline risk assessment of conditions in the

river.

(Note: EPA encourages the collection of data from all storm drains and other

outflows as this data will be useful in obtaining a more global characterization of

the shipyard and would be essential in the selection of Alternate Contamination

Levels during the setting of Media Protection Standards).

All elements of the surface water sampling plan will be defined in the Off-Shore

Investigation Proposal (Draft copy attached). The Off:-Shore Investigation Proposal will

be finalized for the March submission.
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February 28, 1991

Comment 4.*

The EPA requested that Section 8.0 be revised to specify that sediment samples

from surface grabs and the top samples from cores will be withdrawn from the

oxygenated layer of the sediment not from 0 to 4 inches.

The surface sediment layer to be sampled is described in the Off-Shore

Investigation Proposal (Draft copy attached). The Off-Shore Investigation Proposal will

.be finalized for the March submission.

Comment 6.*

The EPA requested that off-shore sediment sampling be performed both

upstream and downstream of the PNS as shown in the figure attached to Appendix A.

All aspects of the sediment sampling, including sample locations and core

intervals to be samples, are described in the Off-Shore Investigation Proposal (Draft

copy attached). The Off-Shore Investigation Proposal will be finalized for the March

submission.
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INTRODUCfION

This proposal discusses the scope of investigation for an off-shore study to be conducted

by the U.S. Navy as a compliment to the on-shore RCRA Facility Investigation (RFI) currently in

progress at the Portsmouth Naval Shipyard (PNS).

The RFI as defined under the existing final HSWA permit requires that both on-shore

and off-shore investigations be conducted by the Navy to determine and evaluate all releases of

hazardous waste (Inn lor hazardous constituents from the SWMUs oreviouslv identified by the, ... .

USEPA. The permit requires that the Navy evaluate both historic and current releases from the

facility.

APPROACH

Development of the off-shore investigation presented below resulted from review of

readily available off-shore information including the Candidate Environmental Impact Statement

(CEIS) (Parsons et. al., 1978), the Final Confirmation Study (FCS) (Loureiro, 1986), a

preliminary survey of shell fish from the Great Bay Estuary (Isaza, 1989) and a preliminary

evaluation of analytical results from sediment sampling performed by Mclaren/Hart

Environmental Engineers in August, 1990.

1) Historic Review

Purpose: To develop an understanding of historic and current estuary conditions in order

to assess the environmental impact of PNS SWMU releases.

-1-
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Approach: A literature survey and review will be performed to develop a preliminary

understanding of surface water, sediment and biota "quality" within the estuary. In

addition, the survey will provide information regarding point sources and non-point

sources of contamination to the estuary system. A summary report will be prepared which

discusses the results and findings of the literature survey. It is anticipated that this work

can be completed by mid May, 1991.

Near Shore Sediment Sampling/Mapping

Purpose: To map the distribution ~nd determine the nature and extent of contamination

within sediment deposited immediately adjacent to the PNS~ Sediment deposited

immediately adjacent to the PNS is most likely to have been adversely impacted by

current or historic releases from the, PNS..

Approach: Sediment sampling and sediment mapping will be performed in areas where

sediment has accumulated around PNS. Specific areas to be investigated include the

Clark's Island embayment, near-shore backchannel and near-shore main channel.

Surface sediment samples will be collected from the upper oxygenated layer and

analyzed for TCL organics, TAL inorganics, grain size and TOe. Samples will be

collected for QAIQC purposes and all analyses will be performed using EPA SW-846

guidelines and as otherwise described in the RFIP Quality Assurance Project Plan

,(QAPP). The proposed sediment sampling locations are shown in Figures 1 and 2.

Fa·r-Shore Sediment Sampling

Purpose: Sediment sampling is proposed in areas of sediment deposition upriver and

downriver from the PNS in order to assess sediment quality in areas less likely to be

-2-
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adversely impacted by current or historic releases from the shipyard. This data will

provide a comparison with the near shore sampling data and will improve our

understanding of existing estuary conditions.

Approach: Sediment samples will be collected from the uppermost oxygenated layer in

select areas of sediment deposition in the main channel and b~ckchannel of the river.

Sampling locations will be selected based on availability of sediment, understanding of the

sources of contamination within the estuary and random selection. Those locations

selected at random will provide useful unbiased baseline information on estuary sediment

quality. Quality control will be provided as described for the near-shore sampling and as

otherwise outlined in the RFIP QAPP. Figure 3 shows the proposed far-shore sediment

sampling locations. These locations have been tentatively selected based on preliminary

data and available reports. Final location selection will be made after completion of the

Historic Review and with approval of the US Navy, USEPA and Maine DEP.

Surface Water Sampling

Purpose: Surface water samples will be collected to provide data on current water quality

within the estuary. It will provide a limited means of assessing variations in water quality

which may exist in the estuary due to both man-made and natural factors.

Approach: Surface water samples will be collected from locations shown in Figure 4.

Samples will be analyzed for TCL organics, TAL inorganics, BOD, TOC, COD, fecal
'. ,

coliform, TKN, nitrite, nitrate, dissolved oxygen, phosphate, pH, turbidity, salinity and

temperature. Twenty (20) water samples will be collected in each of four (4) sampling

rounds. Two (2) rounds would be performed during periods of high tide and two (2)

-3-
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rounds at low tide. This will provide a comparison of water quality at high and low tide

levels. In addition, one set of high tide/low tide sampling roun~s will be conducted with

approximately a one week hiatus before the second set of high tide/low tide samples are

collected. This will provide some information concerning water quality fluctuation within

the estuary over a period of time.

All water samples will be collected with a caliwassa type sampler at a depth of

approximately five (5) feet below the surface. The sampling depth was chosen to avoid

potential interference from the surface or the river bottom.

Biota Study

Purpose: To describe the distribution and abundance of estuarine species in the vicinity

of PNS and to identify contaminant concentrations within select species.

Approach: The Biota Study proposal is now in preparation and will be submitted by mid

April, 1991.

-4-



I
,i
,1\

I
I',,,
,I,
I
,I

I
1\

I!
I'
I
,I,
,I'

I
'I'
il
I

(Addendum/Comments--Work Plan)
February 28, 1991

SECfION 9.0 TANK INVESTIGATION

Comment 1.*

The EPA has requested that the location, number and collection method for

sampling soil and sediment around the Portable Oil/Water tanks (SWMU 26) be

identified.

Numerous portable dockside dumpsters are used at the submarine berths for the

cleanout of submarine bilges and various tanks. The areas in which these tanks are used

are very close to the edge of the submarine berths and numerous discharges to the

coastal waters have been documented due to the overflow of these aboveground tanks.

Reportedly, soil under these tanks is protected by concrete or asphalt pavement.

Spillage of waste oils from these tanks would enter the adjacent river. Contamination

under the pavement or concrete surrounding the portable oil tanks is not anticipated and

no soil sampling under these tanks is proposed. However, the Off-shore Investigation

Proposal attached, addresses sediment sampling in the river and in the vicinity of the

berths where these portable tanks are located.

Comment 2.*

The EPA has requested that the first paragraph on page 9-3 be removed and

replaced with a paragraph that reads:
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. (Addendum/Comments--Work Plan)
February 28, 1991

A full investigation of SWMU 12 shall be performed as proposed in Sections 9.2,

9.3, and 9.4 unless it is determined by EPA and ME DEP that SWMU 12 is not a

SWMU. Historical information will be provided to EPA and ME DEP within 30 days of

the initiation of the RFI investigation to allow them to"review SWMU 12's status as a

SWMU or draft a new paragraph which conveys the equivalent information.

The paragraph that was replaced read:

"The historical information indicates that SWMU 12 has operated as a Power

Plant Boiler Blowdown consisting of the following water aditivites: Disodium

phosphate, Sodium sulfite, and" Betz Balanaced Polymer BP5205. These are

consider non-hazardous. Therefore, SWMU # 12 should does not contain a

hazardous waste and should be removed as a SWMU, tightness testing or soil

investigation will not be proposed for SWMU 12. If during the RFI it is

determined that this is not accurate, a full investigation of this tank will be

performed as proposed in Sections 9.2, 9.3, and 9.4".

" Comment 3.*

Information will be provided with Addendum submittal in March 1991.
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 4.*

The EPA has requested that the sentence on the bottom of page 9-3 that reads,

"During the excavation--in a scheme acceptable to DEP and EPA--sampling of soil will

be performed", be replaced with, "A scheme for the excavation and removal of

underground storage tank SWMUs shall be developed and submitted to EPA and

MEDEP. During excavation soil sampling will be conducted".

The Navy has adopted this change.

Comment 5.*

The EPA requested that specific methods of soil sampling and analysis be

provided for tank related SWMUs number 13, 16, 21 and 23.

These four tank SWMUs are scheduled for removal. After the tanks have been

removed from the excavation, a visual inspection of the tank and the excavation will be

made to attempt to determine ~f the tank may have leaked, or if it has to determine

which area of the excavation may be most affected.

Soil samples will be collected from the bottom and side walls of the excavation

for laboratory analysis. The soil samples will be analyzed for Appendix IX compounds,

or a subset of Appendix IX if there is sufficient evidence that the subset will detect any

releases of hazardous waste and/or hazardous constituents from the SWMU of concern.

If a subset of Appendix IX is recommended, this subset will be analyzed only after

,approval of EPA and MEDEP.
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(Addendum/Comments--Work Plan)
February 28, 1991

In order to adequately assess the presence or absence of contaminated soil in the

excavations, a total of four soil samples will be collected for analysis from each

excavation. Two composite soil samples will be collected from the floor of the

excavation, one composite soil sample will be collected from the north and west wall of

the excavation and one composite soil sample will be collected from the south and east

wall of the excavation. This sampling technique will provide good coverage of the soils

in the excavation and will provide a means of focusing future sampling or remedial

efforts within the excavation to the areas of concern.

Comment 6.*

The EPA has requested that Section 9.3, Waste Characterization, be revised to

include methods for insuring that the limits of excavations made during tank removals

will be clearly delineated and that clean fill will remain separated from in-situ materials.

EPA is concerned that positive soil sampling results may require the re-excavations of

soils that once surrounded the underground SWMU. The EPA has proposed that

polyethylene sheeting be used to separate clean fill from in-situ materials while soil

samples are being analyzed.

The Navy concurs, polyethylene sheeting will be used to ring the excavation prior

to backfilling with clean fill. Stakes will also be used to delineate the limits of the

original excavation.
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 7.*

The comment was deleted by the EPA

Comment 8.*

The EPA has requested that the first sentence under Section 9.4, Release

Detection, page 27, which reads:

"In conjunction with the document review and waste sampling tank tightness tests

will be performed on USTs in compliance with EPA technical standards as outlined in 40

CFR 280, Subpart D, and appropriate State of Maine regulations", be revised to read:

"In conjunction with the document review and waste sampling, that tightness tests

will be performed on SWMUs 12, 13, 16, 21 and 23 in compliance with EPA technical

standards as outlined in 40 CFR 280, Subpart J, and appropriate State of maine

regulations".

The first sentence under Section 9.4 will be revised as specified by the EPA.
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(Addendum/Comments--Work Plan)
February 28, 1991

SECTION 10.0 BIOTA CHARACTERIZATION

Comment 1.*

The EPA requested the removal of the sentence on page 10-3 which reads 'The

marine environment will include the portion of the Clark's Island cove adjacent to the

Jamaica Island landfill; and the intertidal and subtidal area immediately adjacent to the'

DRMO" and that it be replaced with sentences which read 'The marine environment will

include all of the Piscataqua River in the vicinity of PNS. The upstream and

downstream limits of biota characterization work will be determined from the sediment

characterization study and will cover all areas where contaminated sediments from PNS

have come to be located".

Comment 2.*

The EPA requested the addition of a sentence to the end of the third paragraph

on page 10-3 which reads "Direct comparison of analytical results from previous studies

and analytical results of the current RFI will only be possible if analytical methods used

in the different studies are comparable".

Insert the following paragraph at the end of Section 10.2

Information derived by the biotic characterization will be used to develop an assessment

of the risks posed by potential PNS generated contamination to the ecosystem of the

estuary. The ecological risk assessment protocol is described in Section 15.
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(Addendum/Comments--Work Plan)
February 28, 1991

SECfION 11.0 QUALITY ASSURANCE PROJECf PLAN

Comment 1.*, 2.111

The comments need clarification from the EPA on what detection limits are

needed to support the PHERE for beryllium, hexachloiobenzene, 1,1,2-trichloroethane

and vinyl chloride.

Comment 3.*

Table 3-1 of the QAPP will be revised to reflect the EPA comments.

Comment 4.*

A sentence will be added to the QAPP as per the EPAs comment.

Comment 5.*

Section 4.0 of the QAPP will be revised to include sludge free liquid and sludge

sampling and analytical procedures.

Comment 6.*

Section 4.0 of the QAPP will be revised to reflect EPAs changes.

Comment 7.*

Section 5.0 of the QAPP will be revised to contain a statement as per EPAs

request.
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 8.*

The sentence on page 1 of 5 in Section 5.0 of the QAPP will be revised to reflect

EPAs changes.

Comment 9.*

The sentence on page 3 of 5 in Section 5.0 of the QAPP will be revised to reflect

EPAs changes.

Comment 10.*

The reference on page 2 of 2 in Section 6.0 of the QAPP will be changed to the

reference as stated by the EPA

Comment 11.*

Table 7-2 of the QAPP will be changed to comply with SW-846, 3rd edition.

Comment 12.*

References will be provided for Tables 7-3, 7-4, and 7-5 of the QAPP.

Comment 13.*

Quantitation limits for 4-Nitrophenol in Table 7-4 of the QAPP will be changed.
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 14.*

The reference for Table 7-6 of the QAPP will be provided.

Comment 15.*

The contract required detection limit for lead in Table 7-6 of the QAPP will be

changed to reflect EPAs comments.

Comment 16.*

Analytical methods will be provided for the detection limits in Table 7-7 of the

QAPP.

Comment 17.*

The detection limit for total phenols will be changed in Table 7-7 of the QAPP.

Comment 18.*

Table 7-6 of the QAPP applies to both RCRA and Priority Pollutant metals and

will be revised to state this.

Comment 19.*

References on page 2 of 3 in Section 8.0 of the 9APP will be revised to reflect

Region I references.

-67-



1\
I,
I
I,
'I
I,
·1
II
I,

'I
I
'I;
I
I,
1\
I' '

i'
I,
I'

(Addendum/Comments--Work Plan)
February 28, 1991

Comment 20.*

A table in the QAPP will be provided to summarize QA/QC samples for SWMU

10, 11; 12, 13, 16, 21, 23, 26, and 27.

Comment 21.*

Discrepancies between Section 12.0 and 8.0 of the QAPP will be corrected.

Comment 22.*

The reference for the methods found in'Appendix D of the QAPP is stated on

page 1 of 11 in Section 7.0. The source of the methods is Resources Analysts, Inc.,

Standard Operating Procedures.

Comment 23.*a,b

The QAPP Will be corrected to reflect the RFI Proposal.

Comment 23.*c

c) The EPA noted a discrepancy between the RFI Proposal which states that grain

size analyses will follow ASTM methods while the QAPP states Resource Analyst

Inc. Standard Operating Procedure QA-120 will be used for grain size. The RFI

should state that Resource Analyst Inc. Standard Operating Procedure (SOP) QA­

120 will be used for grain size analyses.
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(Addendum/Comments--Work Plan)
February 28, 1991

SECflON U.O DATA MANAGEMENT PLAN

Comment 1.*

The EPA approved this section without conditions.
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(Addendum/Comments--Work Plan)
February 28, 1991

SECfION 13.0 HEALTH AND SAFElY PLAN

Comment 1.*

The EPA had no comments on the Health and Safety Plan (Attachment B).
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(Addendum/Comments--Work Plan)
February 28, 1991

SECflON 14.0 PROJECf MANAGEMENT PLAN

Comment 1.*

The EPA requested that the Project Management Plan be revised to show when

each of the phases discussed in the RFI Proposal shall occur.

This schedule was submitted 2/13/91.

Comment 2.*

The EPA requests the removal of the sentence on Figure 14-2 which reads "The

biota and surface water characterization will be submitted within eighteen months of the

approved RFI".

This has been revised and submitted with the revised project schedule submitted

2/13/91.

Comment 3.*

The EPA requested the revision of Figure 14-2 to show the project

implementation schedule in calendar days not working days.

This has been revised and submitted on 2/13/91.
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(Addendum/Comments--Work Plan)
February 28, 1991

SECflON 15.0 ECOWGICAL RISK ASSESSMENT (PHERE)

Comment 1.*

The EPA has requested a revision of the sentence on page 15-2 which reads

"Data summary tables will be' presented for each media within each SWMU and will

include average, maximum and range of values measured in each medium, number of

samples taken and frequency of detection" to read "Data summary tables will be

presented for each media within each SWMU and will include average, maximum and

range of values measured in each medium, the location of maximum value, number of. .

samples taken, frequency of detection, and detection limits and range of detection limits,

if detection limits were va?able for any particular analyte or media".

Comment 2.*

The EPA requested a revision of the sentence on page 15-6 which reads "An

analysis of uncertainties inherent in the exposure assessment will discuss exposure factor

values, likelihood of current and future land use conditions, exposure pathways, and data

sampling and analysis" to read "An analysis of uncertainties inherent in the exposure

assessment will discuss exposure factor values, likelihood of current and future land use

conditions, exposure pathways, different methods of calculating of RME, and data

sampling and analysis".
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(Addendum/Comments--Work Plan)
February 28, 1991

Comment 3.*

The EPA requested that a sentence be added to the end of Section 15.1.6 which

reads "References and date of IRIS access will be included for all summary table data".

Comment 4.*

The EPA requested that a plan for an Environmental Risk Evaluation be

prepared.

The plan described below should be inserted following Section 15 Public Health

and Environmental Risk Evaluation.

15.2.1 Objectives

The purpose of the Ecological Risk Assessment (EA) Work Plan is to describe the

methodology and rationale which McLaren/Hart will use to evaluate the risks posed to

plants and animals other than people and domesticated species by chemicals of concern

at the Portsmouth Naval Shipyard, Kittery, Maine.

The goal of this process is to provide a scientific framework necessary to evaluate

pertinent ecological aspects of the site including those living resources at or near the site,

the effects of chemicals of concern from the site on those resources and the effects of

remedial actions on those resources. The predominant goal of the EA is to assess

whether ecological effects have any relevance to the choice of remedial action or other

pertinent decisions as part of the RCRA corrective action process.
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(Addendum/Comments--Work Plan)
February 28, 1991

The ecological risk assessment will assess the possibility of adverse effects on the

ecosystem defined by the site boundaries, including the adjacent areas of the Great Bay

estuary. The study will provide an analysis of the baseline ecological risks associated

with the site and determine the need for future response actions, if any.

15.2.2 Scope

The ecological risk assessment is intended to quantify the ecological risks posed by the

Site. Specifically, this involves an investigation of the extent of the release of

contaminants from SWMUs #5, 6, 8, 9, 10, 11, 12, 13, 16, 21, 23, 26 and· 27 (identified in

the HSWA permit issued to Portsmouth Naval Shipyard) into the surrounding

environmental receptor media, and a determination of current and potential exposure

pathways as defined in Section 2.1 of the USEPA Region 1 Guidance For Ecological

Risk Assessments (Draft Final). Additional guidance documents used in the

development of the EA include:

Risk Assessment Guidance For Superfund Volume II Environmental Evaluation

Manual. (EPA/540/1-89/001).

Ecological Assessment of Hazardous Waste Sites: A Field and Laboratory

Reference. (EPA/600/3-89/013).
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(Addendum/Comments--Work Plan)
February 28, 1991

15.2.3 Site Characterization and Potential Receptors

An ecological description of the terrestrial and aquatic habitats and their associated flora

and fauna will be presented. The description will include potential areas and levels of

contamination, specific habitat types, and profiles of characteristic species found in the

habitats. The site characterization will draw heavily upon past biotic descriptions of the

area, local scientific research and the results of the Biotic Characterization (Section

to.O).

15.2.4 Selection of Chemicals, Species, and Endpoints for Risk Assessment

The effects of contamination from the PNS will be judged based on the selection and

evaluation of certain indicator chemicals. The results of the off-shore analysis of

sediments and surface waters as well as on-shore results from the RFI will provide a

base for selecting those chemicals considered of most potential concern to the

environment. Those chemicals will be assessed based on criteria of persistence, high

bioaccumulation potential, toxicity, and elevation above naturally occurring levels. The

chemicals that are chosen will be considered of greatest potential concern with regards

to potential impacts to the ecosystem and, via the biotic pathway, to human health.
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(Addendum/Comments--Work Plan)
February 28, 1991

The health of the ecosystem will be based on the evaluation of indicator species with

regards to certain endpoints such as population, contaminant levels in tissue, growth and

physiological impacts. The elected indicator species (both aquatic and terrestrial) will

serve as an indication of the potential effects of contamination from the PNS on the

ecosystem. The indicator species will be chosen based on their importance to the

ecological system, sensitivity, relevance to human beneficial uses, availability of practical

methods for prediction and measurements and on the applicability as a trustee species or

Regulatory endpoint.

15.2.5 Exposure Assessment

An exposure assessment will be conducted in an attempt to quantify the duration and

magnitude of the exposure of indicator species as indicator chemicals. Potential

pathways for this exposure will be presented through a physical description of the

environmental setting, based on on-shore and off-shore RFI results. This will allow for a

characterization of sources, with respect to the SWMUs. Transport and fate analysis of

contaminants of concern will allow for further assessment of the spatial and temporal

trends in contaminant distribution. Where possible, models will be utilized in the

analysis of contaminant transport and fate.
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(Addendum/Comments--Work Plan)
February 28, 1991

Exposure scenarios will be evaluated using the results of the biotic characterization

study. Tissue samples collected from biota will provide an important complement to the

results generated by analysis of the abiotic matrices of the ecosystem (soil, water,

sediment). Data developed from the exposure analysis, together with life history data of

the indicator species, will be utilized to prepare an integrated exposure assessment of the

ecosystem.

An analysis of uncertainties inherent in the exposure assessment will discuss exposure

factor values, exposure pathways and the impact of life history characteristics on

exposure.

15.2.6 Toxicity Assessment

The toxicity assessment will attempt to evaluate the potential toxic effects of the

indicator chemicals on the indicator species chosen for this study. This will include a

description of the physical, chemical and metabolic properties of the chemicals and an

assessment of the dose-response relationship.

The toxicity assessment will initially be based on a hazard identification. Data collected

in the biotic characterization and off-shore and on-shore sampling program will be

compared to literature values to evaluate the hazards presented by the chemicals of

concern to the indicator species. Comparison will be to data developed in studies such
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(Addendum/Comments--Work Plan)
February 28, 1991

as the National Status and Trends Program under NOAA. Data from previous studies in

the area will be collected and compiled. That data will compliment field observations

made during the biotic characterization of selected endpoints such as growth, distribution

and gross abnormalities. This data will also be used to evaluate the hazards presented

by indicator chemicals.

If the data derived from the hazard identification process indicates that levels of

contamination in the abiotic matrices and in the tissue samples present a hazard, then a

program of long-term toxicological studies will be conducted. These types of analyses

could include laboratory toxicity tests such as bioassays or monitoring programs of

indigenous fauna.

An uncertainties analysis will be conducted to assess the impacts of such issues as

interspecies extrapolation, quantitative structure-activity relationships and acute to

chronic extrapolation on the toxicity assessment process.

15.2.7 Risk Characterization

A risk characterization of the contaminants of concern will be made. The risk

characterization will attempt to address the probability that adverse effects to receptors

of concern in the aquatic ecosystems will occur. To that end, data will be quantitatively

assessed to calculate the risk of exceeding background or No Observed Adverse Effects
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community characteristics such as population. Uncertainties in the risk characterization

will be summarized in this section. Uncertainties will include exposure assessments and

toxicity assessments; the unknown interaction of such items as age, sex, behavioral

characteristics and metabolic processes of the organism; and uniformity and availability

of the contaminant.
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(Addendum/Comments--Work Plan)
February 28, 1991

APPENDICES

Comment 1.*

The data presented in Appendix C was presented to McLaren/Hart in its semi­

illegible form by the Navy and will be resubmitted in a legible format.
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REGION I

J.F. KENNEDY FEDERAL BUILDING. BOSTON. MASSACHUSETTS 02203-2211

MAIL: RETURN RECEIPT REQUESTED

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

PRINTED ON RECYCLED PAPEI=

Dear Captain Hagge:

Re: U.S. Environmental Protection Agency Aoprovalwith
Conditions of the RCRA Facility Investigation (RFI) Proposal
for Portsmouth Naval Shipyard (PNS).

captain Thomas M. Hagge, CEC, USN
Public Works Officer
Portsmouth Naval Shipyard
Portsmouth, NH 03084

january 15, 1991

As provided in Part II.C of the HSWA Permit the deadline for
~eliver~ of the RFI Report, PUblic Health and EnY1ronmental Risk
Evaluat10n, and Media Protection st dards Pro osal is now set
for e1g _een \ I mon s a er the Navy's rece1p 0 __ ~~er.

?lease find enclosed our corr~ents on the SUbject document. This
document is, as provided, acceptable with conditions. Pursuant
~c Part II.B of the HSWA Permit issued to PNS each of the
enclosed comments should be construed as a condition which must
be fully met in the manner specified in each comment. ..lill..
as~erisk highlights those conditions which affect the text of the
Rtf Pro osal. H1 hl1 hEed conditions are to be fUlfilled \~ith a
submittal tb EPA by February 28, 1991. T ese h1 1 e
cona1~1ons ma e addressed b repara 10n of a reV1se RFI
?roposal or rev1sed portions of the RFI Proposa •

;.s a general observation regarding this. RFI Proposal, I note \dth
disappointment several instances where the Navy has not addressed
the intent of EPA's'previous comments. As you know, this Navy
submittal is the second version of the RFI Proposal. The first
RFI Proposal was submitted August 7, 1989. That version was
found by EPA to be incomplete and was supplemented by the Navy~

with various submissions of information between November 7, 1989
and February 7, 1990. EPA then reviewed the document and 'issued
a lengthy comment letter on March 13, 1990. At the Navy's
request EPA reviewed a response to these comments submitted to
EPA on April 30, 1990 and then issued comments on this response
package in a July 27, .1990 letter. At several meetings betvleen
JUly 27, 1990 and the Navy's November 9, 1990 SUbmittal of a
revised RFI Proposal EPA further clarified comments nade :r. ~he

March 13th and July 27th letters. I am concerned tha~ ~~:C~ :~is

lengthy interaction that some of EPA's comments are s~::~ ~::

adequately addressed. Consequently, in several ins-:2.:-.. ··..
attached 'conditions EPA has specified work to be perf:':-:-·~:· .
lieu of the Navy submitting an acceptable proposal. ,-
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hopeful and optimistic that this situation might be due to
communication or review problems rather than a reflection of
unwillingness on the part of the Navy to perform the necessary
level of investigation and corrective action at PNS.

I also note with disappointment the Navy's insistence that no
release has occurred from PNS to the sediments of the Piscataaua
River. It is evident that releases have occurred. The Navv's ­
failure-to acknowledge this fact has effectively delayed progress
towards a comprehensive and systematic investigat10n of tne
environmental media surrounding PNS.

I am aware that over the past several months the Navy has
initiated some field work that is described in the RFIP. As EP~

has indicated on several occasions this work was undertaken
~i~hout EPA review, approval or endorsement, and therefore at
some risk to the Navy. EPA does not necessarily accept all of
the work performed prior to this approval of the RFIP as
fulfilling Part II.B of the HSWA Permit issued to PNS which "
requires RFI performance in accordance with the approved RFIP.
Specifically, by comparing the methods used to date by the Navy
t{ith certain of the attached conditions, EPA may be reauiring
;epeat data acquisition activities at certain sample locations.
this time using methods which EPA believes are necessar to
a_ ve e goa s 0 e perm1 provisions. If the Navy wishes
to use the results of sampl1ng performed to date in lieu of
sampling called for in the approved RFIP or in the attached
conditions, the Navy must clearly document in the RFI that the
:l=.ta was acquired in accordance with this conditional approval'.

EPA "and the Navy should be resolved in our mutual goal of taking
neaningful corrective action to protect public health and the
environment in and around PNS which has been affected by
contaminant releases from PNS. Clearly our efforts should be
directed towards this goal. We look forward to working !

cooperatively with the Navy in the clean-up of Portsmouth Naval
Shipyard.

If there are any questions on this letter or the enclosed
conditions please do not hesitate to call me or Ernest Waternan
of my staff at (617) 223-5511. Thank you for your attention in
this matter.

sr::::=relY,

'u~J;n;~~(}l~
David Webster, Chief
~, NH &VT Waste Regulation section

Enclosure

Pamela Parker, ME DEP
Linda Resta, USN NAVFAC Northern" Division
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ATTACHMENT A
Comments on the

RCRA Facility Investigation Proposal
for the Portsmouth Naval Shipyard

Kittery, Baine

General Comments

:.* Prepare a plan for screening of all samples collected at ~he

site with a geiger counter; inclusion of a geiger co~r.~e= in
the monitoring of field activities; radiation monito=ing of
field personnel; a radiation survey of SlVMU 6 and 8 (DHEO
and JILF); and an in-situ gamma survey at SWMU 8.

On p. B-19 of the Health and Safety Plan a statement is made
~hich appears to raise the concern that radioactive
materials, radioactive waste or mixed waste might be
encountered during site investigations.

~. Conduct a professional survey, if not already performed, to
establish. a uniform three dimensional coordinate systew that
can be used to locate all sampling and measurement points
used or referred to in the RFI and all anticipated points to
be referenced in the Corrective Measures Study, Corrective
neasures design, and corrective measures. Use this surveyed
coordinate system to locate data on all maps and appropriate
data tables. The Navy should also consider linking this
data to a Geographic Information System. This must be done
as part of the RFI.

The extensive work to be done at PNS creates a need fo~ a
system to keep accurate track of where all data is
generated.

1
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section 1.0 Initial Facility Characterization Report

1. Identify what data, if any besides salinity data from La~sen

(1979), exists to support the conclusion onp. 1-13 that the
Great Bay Estuary is a type B, slightly stratified estua~y.

The Navy shall also identify how this classification or
other data supports the statement on p. 1-15 that the G,reat
Bay Estuary can be expected to be well mixed in the vicinity
of PNS. This information must be included in the RFI
Report.

2.* Revise the sentence on p. 1-25 which reads "HART will study
whether the water flow in the portion of the estuary near
the shipyard may be.successfully modelled if information
from the RFI indicates that contaminants have been released
from the shipyard to the estuary," to read "The Navy 'dill
study whether the water flow in the portion of the estua~y

near the shipyard may be successfully modelled" or draf.t a
new sentence which conveys the equivalent information.

Given the nature of SWMU 5 (Industrial Waste Water Out=alls)
which pumped contaminant laden wastewater into the
piscataqua River and SWMUs 6 & 8 (DRMO & JILF) which allowed
contact between the waters of the Piscataqua River and
contaminant sources there is sUfficient evidence that PNS
has released contaminants to the Great Bay Estuary. The
Navy stated this in their 1978 application to the State of
Haine for a Wetlands Alteration Permit and Hater Quali t':
certification for the disposal of dredge ~poils where the
Navy says that SWMU 8 "which is currently used for the
~disposal industrial waste is exposed to seawater with each
tide thereby allowing contaminants to leach to the
piscataqua River".

3.* Remove the statement on p. 1-29 that till will be found only
above the high tide line.

There is no evidence to suggest till deposits are not
present below tidal sediments in intertidal and subtidal
areas.

4. * Revise the sentence on p. 1-38 which reads "HART \olill
address contaminant affects on species within the food chain
if it is determined that contaminants are being released
from the shipyard to the estuary and that thesecontaminan~5

have the potential to affect estuary species," to read
"HART will address contaminant effects on species vii thin the
food chain" or draft a new sentence which conveys the
equivalent information.

2
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s.*

Given the nature of S\~s 5, 6, & 8 there is sufficient
evidence that PNS has released contaminants to the Great Bay
Estuary.

Remove the sentence on p. 1-40 which reads "While the
discharges of Shipyard industrial wastes prior to the
construction of the Industrial Waste Water Treatment Plant
in 1974, conceivably may have contributed to the
contamination in some form, it is not feasible to isolate
the various sources up and down the Piscataqua River and
delineate the proportional shares."

It is clear from the nature of SWMU 5 and existing test data
that the industrial waste outfalls have contributed
contaminants to the Piscataqua River. It is one of the
objectives of this RFI to determine the extent and effe=~ of
this contamination. It is the Navy's responsibility to
determine a method to fUlfill this objective such as a
proposed allocation of pollution loading. It should not be
assumed at this stage that a means of determining the ex~ent

and effect of contamination from SWMU 5 or any other S\~ru .
cannot be found. If the Navy fails to find a method for
fUlfilling this objective then EPA will determine a neth:Jd
for fulfilling this objective as a requirement for
completion of the RFI using conservative assumptions.

Revise the discussion on p. 1-40 to 1-43 of potential
releases of contaminants from the SWMUs to include
identification of potential releases to soil and sedi~en~ l~

addition to air, ground water, surface water, and subsurface
gas.

Fulfillment of Part II.A of the HSWA Permit requires tha~

potential releases to all media be evaluated for the s,~~s
at PNS.

Revise the statements on p. 1-41 that SWMUs 10 and 11 have
no current potential for release of contaminants to grou~d

water or surface water to read that these SWMUs do have a
potential for release of contaminants to ground or surface
water.

contaminated soil at these SWMUs couTd be acting as
contaminant sources for ground and surface water ever. t~cu?h

the original tanks have been removed.

Prepare plans for the collection of air monitoring and S~1V­

specific meteorological data at SWMU 8 (JILF) sufficient ~o

meet the objectives of the RFI. The air monitorinq ~~3~

should be designed to provide data on the rele3sE c~ ~::

Volatiles (plUS any Appendix IX Volatiles dete=~e= ~~

~ampling of other media) to the air space abc~~

3
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outside the boundaries of SWMU 8. The data obtained must be
capable of supporting the PRERE. The AirlSuperfuna I';ational
Technical Guidance study Series EPA 450/1-89-001 to 004
should be followed in designing air monitoring for Sh~ru 8.

The second paragraph of p. 1-47 states "If it is apparent
that a particular SWMU might contribute to airborne
contaminants, future studies would be undertaken to
ascertain the off-SWMU distribution of these contaminants
and would entail air monitoring and the collection of Si~­

specific meteorological data. It is apparent from
statements made on p. 1-40 that sWMti 8 may be a source of
airborne contaminants. Air should be identified as a media
of concern for SWMU 8 pursuant to Part LA.log of the ~SE.~

Permit issued to PNS.

9. Identify, if knoWn, the length of time nickel-cadmiun
batteries were stored at SWMU 6. This information must be
included in the RFI Report.

10.* Submit a report detailing any and all records relating to
the placement of acetylene and chlorine gas cylinders in
SWMU 8. Information to include, if available, is the nature
of the cylinders in which the gas was contained, their
location within the landfill, and their probable present
condition •. Provide copies of records,if any exist. If any
of these data are not available or cannot be estimated,
provide an explanation.

The exact location and condition of the chlorine and
acetylene gas cylinders is a critical factor in deter~ir.ing

RFI and Corrective Measures strategies. A detailed
knowledge of all available information on these cylinders is
important for all parties involved in the Corrective Action.

11. Prepare a summary, in a consistent.tabular forr-at similar to
Table 1-5 of all sampling which has been conducted at PNS
during previous investigations. Provide a column of
location information using the uniform 3.-dimensional
coordinate system required in General Comment =2. This
summary must be presented in the RFI Report.

A clear knowledge of all sampling work which has occurred at
PNS is essential for EPA and ME DEP.

12. Prepare tables which present all of the raw data collected
in each of the previous investigations which have occurred
at or in the waters .around PNS. These tables nust specify
methods of analyses used and detection limits 0: t~e

analytical methods. QA/QC information on the =3~2 ~~lS: ~lsc

be ii1cluded~ The locations from which the sar::;::~~ ·.:e:--:
taken mu~t be shown on accompanying maps an~ =~:~:

4
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identified on the tables using the uniform 3-dimensional
coordinate system required in General Comment ;2. The da~a

must be presented in a consistent format on a computer disk
compatible with EPA software. The data should also be
presented in a format which may be expanded as new data lS

generated. These tables must be presented in the RFI
Report.

As stated above, a clear knowledge of all sampling wo~k

which has occurred at PNS is essential for EPA and ME DE?

13.* Submit information for SWMUs 10, 11, ,12, 13, 16, 21, 23, 26,
and 27 at the same level of detail as is done for ShTHUs 5,
6, 8, and 9 in Section 1.4 of the RFI Proposal.

The information on S~iMUs 10, 11, 12, 13, 16, 21, 23, 26, and
27 presented is less detailed than that presented for Sl~rus

5, 6, 8, and 9.

l~.* Revise Table 1-6 to note that tank content information is
based on only two years of information and is insufficient
to properly characterize tank contents.

The limited information upon which tank content information
in Table 1-6 is based should not be considered to fUlly
characterize the historical contents of these tanks.

15.* Replace the trivalent chromium permissible concentration of
170 ug/land hexavalent chromium permissible concentrat~on

of 50 ug/l presented on p. 1-68 with the National Interin
Primary Drinking Water Regulation (NIPDW) of 50 ug/l for
total chromium. ' Replace the lead permissible concentration,
of 50 ug/l presented on page 1-69 with the proposed MeL for
lead of 5 ug/l. '

16.* Provide information that demonstrates that state of Maine
information that SWMU 8 was receiving waste through 1982 is
incorrect or revise p. 1-72 of the RFI Proposal to indica~e

that landfilling operations at SWMU 8 continued through at
least 1982.

There are discrepancies between statements on the duration
of landfilling operations made in the RFI Proposal and Sta~e

of Maine information based on aerial photography of PNS.

EPA requested a confirmation or refutation of State of !-':aine
information in our March 13, 1990 comment letter.

5



Sec~ion 2.0 Preliminary Investigation of Corrective Measures

3. Address SWMU 26 in the section of the RFI Report which shall
:::over the subject areas which section 2.0 of the RFI
proposal was intended to cover.

The RFI proposal does not contain an analysis of po~e~~ial

:::orrective measures for SWMU 26. Although the !;a..,:; ;-£:2 :-?-,:es
it has proper controls on -future releases fro7.: ~::i::: _:",:::'."
~hey must identify corrective measures for D~~- ~~:c_"

Revise the sentence on p. 2~12 which reads "Current USEPA
policies and guidance, including the Superfund Exoosure
Assessment Manual (September 1987) and the Suoerfund Pubiic
Health Evaluation Manual (October, 1986)" to read "Current
USEPA policies and guidance, including the Suoerfund
Exposure Assessment Manual (September 1987) and the Risk
Assessment Guidance for Superfund, Human Health Evaluation
(EPA, December 1989)" or draft a new sentence which conveys
the equivalent ~nformation. -

The Risk Assessment Guidance for Superfund, Human Health
Evaluation (EPA, December 1989) has superseded the Suoerfund
Public Health Evaluation Manual (October, 1986)

section 2.0 of the RFI Proposal fails to present a detailed
discussion of the data needed to develop and evaluate
technologies and combinations of technologies considered for
site remediation. Nor does this section of- the RFI PrcDosal
discuss the data quality objectives of the data to be ­
:::ollected.

In Part II.A.2 of the HSWA Permit requires that liThe RFI
Proposal shall identify the potential corrective measures
technologies that may be used on-site or off-site to
contain, treat, remedy and/or dispose of the contamination
resulting from the releases of hazardous waste and/or
hazardous constituents from the SWMUs listed in Attachment
I. This preliminary investigation shall summarize all Friar
investigations and identify field data that needs to be
collected during implementation of the RFI to facilitate the
technical evaluation and selection of the final corrective
~easure or measures (e.g. compatibility of waste and
construction materials, information to evaluate
effectiveness, treatability of wastes, etc.)."

.... *~ .

,1. Prepare a section for the RFI Report for PNS which covers
the subject areas which section 2.0 of the RFI Proposal was
intended to cover and which demonstrates that the RFI Reoort
contains all field information needed to evaluate Corrective
Measures.

I.
I
I
I
I
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Such an analysis is a requirement of Part II. A. 2 of the HS\vA
Permit.

7
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Section 3.0 Surface Geophysical Inv~stigation

1.* Identify what specific information the Navy must collect to

decide whether or not seismic refraction work will be

conducted in SWMU 8 (JILF) and set a schedule for the

collection of this information. Specify what information

the Navy will collect to replace seismic refraction surveys

if they are not conducted.

It is not clear from the RFI Proposal why an analysis of the

feasibility of seismic work at SWMU 8 cannot be performed at

this time.

2.* Specify that Seismic lines will be keyed into soil borings

to allow correlation of seismic data with stratigraphic: data

from soil borings.

It is unclear whether or not seismic lines will be

positioned such that they will intersect soil borings. The

need for seismic lines to intersect soil borings was

identified in EPA's March 13, 1990 comment letter.

3."* Prepare a schedule which clarifies the timing of surface

geophysical investigations.

The current RFI Proposal is unclear as to when certain tasks

will occur. On p. 3-3 it is stated that GPR will be used

over areas of large magnetometry anomalies if such ano~a~ies

are found during a phase II geophysical investigation but

earlier in the RFI Proposal it is stated thatmagnetometry

work will occur in phase I. It is also unclear how these

nhases fit into the overall timing of the RFI.

8



Section 4.0 Soils Investigation

The need for more uniform soil sampling parameters was cited
in EPA's March 13, 1990 comment letter.

EPA's March 13, 1990 comment letter called for continuous
split spoon sampling of all borings.

The field screening methods proposed will only detect
contamination by volatiles. Visual inspection of
contaminants cannot be relied upon to determine which sa~ole

is the most highly contaminated. The Navy should also .
consider X-ray fluorescence as-a screening tool.

Revise section 4.0 to specify that HNu/OVA used :~

screening soil samples will use an 11.7 eV·la~p.

Analysis parameters for underground storage tank related
SWMUs are presented in EPA's comments on Section 9.0 (Tank
Investigations).

Consistency in sample results .and the need to insure that
comprehensive sampling occurs is an important facet of the
RFI.

It appears from the information presented in the RFIP tha~

water table measurements at SWMU 6 wells were made at the
time of boring installation with no time allowed for water
levels in the well to reach equilibrium. The location of
the DRMO also makes it likely that the variability is due to
tidal effects.

1.* Revise Section 4.0 to specify that all soil samples, except
for underground storage tank related soil samples, will, at
a minimum, be analyzed for TCL organics, TAL Inorganics,
compounds found during Appendix IX Sampling, pH, Total
organic Carbon, Grain Size, Atterberg Limits, and Water
Content.

2.* Revise section 4.0 to specify that all exploratory borings
will be continuously split spoon sampled.

- *::l.

3.* Identify why the variability in the elevation of the water
table at SWMU 6 (DRMO) is attributed to the wide variety of
fill material encountered at SWMU 6.

4. * Specify how the "most highly contaminated sample" ~..,ill be
selected for Appendix IX analysis in areas where non­
volatile contaminants predominate.

I
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Background soil samples were called for in EPA's March ~3,

1990 comment letter and are needed to support perfornan=e of
Part II.F of the HSWA Permit.

7.* Identify locations for the collection of background surface
and subsurface soil samples and provide a rationale for
locations chosen.

the number of compounds
The Navy should also

a screening tool for

Use of an 11.7 eV lamp will maximize
the HNu/OVA is capable of detecting.
consider using X-ray fluorescence as
soil sample selection.

Soil samples need to be collected below the water table to
completely understand the volume of contaminated soil and
the degree of contaminant sorption to saturated soils.

6.* Revise Section 4.0 to specify that all surface soil sa~ples

will include the top 12 inches of the soil.

A surface soil sample depth of 12 inches is desirable to
support the Public Health and Environmental Risk Assessment.

s.* Revise Section 4.0 to specify that soil samples for the
full range of chemical and physical parameters listed in the
RFI Proposal will be collected below the water table in each'
boring as well as above the water table.

10.* Revise Section 4~1 to include surface sampling of soil
inside SWMU 6 (DRMO) at no fewer than 20 locations.

The existing surface soil sampling data from within s\~ru 6
looked only at chromium, cadmium, lead and nickel. This set
of parameters is too limited to characterize SWMU 6.

11.* Revise the sentence on p. 4-22 which reads "If visible
contamination extends to the water table .a groundwater
investigation may be necessary" to read "If contamination
extends to the water table or if contaminants'found at Sh~ru

27 are likely to have leached to ground water a groundwater
investigation will be necessary" or draft a new sen'tence
which conveys the equivalent ·information.

9.* Revise Section 4.1 to include collection of at least one
surface soil sample from within SWMU 6 (DRMO) for Appendix
IX analysis.

The existing surface soil samples from inside of S\~1U 6
appear to have looked at only chromium, cadmium, lead, and
nickel.
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The meaning of the term "visible contamination" is unclear.
The presence of contaminants at the level of the water ~able

or the presence of contaminants which could have been
leached and introduced to ground water should both be
triggering conditions for ground water investigations at
SWMU 27.

12.* Revise Section 4.2.2 to include the installation and
sampling of at least three soil borings at SWMU 27 (Fuel Oil
Pipeline).

The wastes released at SWMU 27 (Fuel oil Pipeline) might
tend to act as a dense non-aqueous phase liquid. This
possible behavior suggests that soil borings should be
conducted to guarantee that all areas of probable
contamination at SWMU 27 are sampled., Borings should be
sited to underlie and bracket the area in which release of
contaminants occurred and should be finished to bedroc}~ and
sampled in the same manner as borings at SWMUs 6, 8, & 9
(DRMO, JILF, Mercury Burial Sites).

13.* specify the location of the three proposed test pits at Sl~ru

27 (Fuel oil pipeline) relative to the iocation of the fuel
oil spill and document why three test pits are believed to
be adequate to characterize the release at SWMU 27 and to
determine the volume of contaminated soils.

14.* Remove the sentence on p. 4-27 which reads "Because the
spatial distribution of the six continuously sampled borings
includes both upgradient and downgradient perimeters of the
JILF, the borings will be indicative of both SWMU related
and non-SWMU related conditions.

There is insufficient information at this'point to be sure
that the wells assumed to be upgradient are upgradient
and/or in an area free of contamination.

15. * Revise the sentence on p. 4-29 which reads "samples \o.'hich
are representative of the subsurface stratigraphy,
particularly those which may form a confining layer, will be
selected for analysis" to read "samples which are
representative of the subsurface stratigraphy, particularly
those which may form a confining layer or high conductance
zone, will be selected for analysis" or draft a new sentence
which conveys the equivalent information.

High conductance zones may provide contaminant pathways and
should receive the same attention as potential confining
layers.

11
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16.* Remove the sentence on p. 4-31 which reads "Bedrock
characteristics in borings which are not cored will be
easily extrapolated from nearby cored holes. II

Extrapolations of this type are usually not very accurate
due to the often rapid lateral variations in geology that
are typical of Maine. Furthermore a five foot core will not
yield a detailed profile of the underlying bedrock
characteristics. Shallow cores of this type produce a
snapshot of a limited geological regime.

12
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Sec~ion 5.0 Ground Water Hydraulics

1.* Identify the variables needed to characterize ground ~;ater

flow and contaminant migration in each aquifer system at
PNS. At a minimum the variables to be collected through
field and/or laboratory testing for each aquifer should
include porosity, 2-D hydraulic conductivity, 3-D extent of
the aquifer, heterogeneity of aquifer materials and
properties, organic carbon content of ground water, pH of
ground water, and other chemical information to describe.
contaminant migration.

On p. 5-1 of the RFI Proposal the Navy states a need to have
a thorough understanding of the variables which define each
aquifer system without identifying what these variables are.
The variables listed above comprise a minimal list of data
which would have to be collected in understanding and
remediating contaminant migration in ground water at PNS.

The Navy should consider collecting as much of this
information as is possible at this time rather than waiting
for the Corrective Measures study phase of the Corrective
Action process to collect this data.

2.* Revise Section 5.0 to include the installation and
monitoring of tide gauges at SWMUs 6 and 8 (DRMO and JILF) .

These tide gauges must be monitored and tide height data
recorded during the 48 hour monitoring of wells in s'~ms 6
and 8 to determine head differences caused by tidal
influence.

3.* Revise the statement on p. 5-1 of the RFI Proposal' that slug
tests will be performed on each "critical stratigraphic
unit" to provide that slug tests will be performed on "each
lithologic unit identified in thes.oils investigation"
rather than on each "critical stratigraphic unit".

Part II.A.S.c of the HSWA Permit requires that the Navy
determine the hydraulic conductivity of each lithologic unit
identified in the Soils Investigation.

4.* Specify that wells will be screened in each unit which is ~c

undergo slug tests.

The RFI Proposal states that slug tests will be perfor~ed or.
critical stratigraphic units without establishing that wells
for this work will be screened in these units.

5. * Select either rising or falling head measuremer:,,:s c:::: __
primary means of conducting slug testing.

13
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While evaluation of hydraulic conductivity by both rising
and falling head methods where possible is desirable (and
should be retained as a feature of the RFI) it is imoortant
that all wells also be tested by one, consistent method to
allow for meaningful comparisons between wells.

6.* Specify the methods of hydraulic conductivity calcula~ion

which will be applied to slug test data and submit
. documentation on these methods to EPA.

The RFI Proposal states that solutions developed by Cooper,
Bredehoeft, Papadoupulos, Rice and others will be used in
analyzing slug test data but does not present the equations
themielves, the conditions under which they may be validly
applied, or the assumptions made in their development.

:.* specify how hydraulic conductivity calculations based on
slug test data will be applied to bedrock wells.

The bedrock at PNS isa fractured media. It is impor~ant to
document whether the bedrock will be assumed to be a corous
media when slug test data is analyzed or if some other
assumptions will be made in calculating hydraulic
conductivity values for the bedrock aquifer.

S.* Specify the technique which will be followed in correc~ing

slug test data for tidal influences and provide hypothetical
examples of its application.

::." Remove the sentence on p. 5-3 which reads "No water \·;i11 be
generated during aquifer hydraulic conductivity testing,"
and replace with a sentence which reads "Rinse water from

. aquifer hydraulic testing will be contained in suitable DOT
approved 55 gallon drums, tested and evaluated as to whether
the water meets the definition of a hazardous waste under 40
CFR Part 261. The containers will be properly identified,
marked, and labell~d per 40 CFR Part 262.31 and 49 CFR Part
172. Any rinse water meeting the definition of a hazardous
waste under 40 CFR Part 261 will be handled and managed in
accordance with applicable Federal and State of Maine
regulations" or draft a new sentence which conveys the
equivalent information.

14
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Se=~ion 6.0 Hydrogeologic Monitoring Plan

1.* Revise section 6.0 to specify that all ground water samples
will, at a minimum be analyzed for TeL Organics, TAL
rnorganics, other compounds found during Appendix IX
Sampling, and field parameters (pH, Temperature, Specific
Conductance, Salinity, Turbidity).

consistency in sample results and the need to make sure
comprehensive sampling occurs is an important facet of the
RFI.

2.* Revise Section 6.0 to include provisions for the
installation of additional wells and discuss the triggering
criteria for the placement of new wells as the RFI
progresses.

The existing well network appears to be generally sufficient
to identify the release of contaminants to ground water from
SWMUs 6, 8, & 9 (DRMO, JILF, Mercury Burial Sites). Full
characterization of the extent and fate of contaminant
releases may require additional wells. Triggering
conditions for the installation of new wells should include,
but is not necessarily limited to, the need to define the
extent of identified plumes, the need to screen wells in
specific stratigraphic layers, and the need to investigate
potential contaminant pathways.

3. Prepare a site specific geologic study of PNS and use the
results of this study to site beqrock wells at the facility.
The geologic study of the facility must include a review of
the latest literature and interpretations of the geology of
the region in which PNS is located: a new fracture trace
study using low altitude aerial photographs (1:10000 scale);
preparation of a site specific geologic map based on field
work: and a study of jointing patterns at PNS based on field
work. Based on these studies bedrock wells should be sited
in fracture trace zones found at. PNS and in bedrock lows
associated with SWMUs at PNS. The results of these studies
must be presented in the RFI Report.

The bedrock wells proposed in the RFI Proposal are
inadequate to characterize the bedrock aquifer at PNS. The
RFI Proposal assumes that data collected .from wells in the
uppermost portion of the bedrock will characterize any and
all bedrock aquifer contamination at PNS. It'is true that
jointing in bedrock tends to close up with depth making the
shallow bedrock more highly permeable and a likely zone for
detecting contamination. It is also true (as was discussed

, in Section 1.2.2.1 of the RFI Proposal) that fra=~u~e :cnes
may exist at PNS and may provide a pathway fc~ C~~~~~:~~~~
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6.*

7.*

migration and that bedrock topography might also influence
the migration of contaminants.

Remove those portions of Section 6.0 which state that
bedrock wells will not be placed where confining layers are
encountered or where confining layers and contamination are
encountered.

Bedrock or overbu~den wells may need to be placed through
confining layers or potential confining layers to
investigate whether or not contamination has spread through
the confining layer. Wells placed through confining layers
must be installed in a manner which insures that the well
will not allow contaminants through the confining layer. An
acceptable method for· achieving this would be to place the
well with a hollow stem auger and use this auger as a
temporary casing during well installation. A casing which
extends from the ground surface through and 1 to 2 feet
below the confining layer should be placed inside the hollo~

stem and the annular space.outside the casing tremie grouted
with bentonite as the hollow stem auger is retracted. If
other drilling methods are employed then a temporary outer
casing will have to be driven to and through the confining
layer. This casing could be withdrawn when the well was
completed and grouted in the same manner as followed using'c
hollow stem auger.

Revise Section 6.0 to remove all references to specific
wells as being upgradient or downgradient of SWMUs 6, 8, & _
(DRMO, JILF, Mercury Burial Sites).

The possible influences of tidal action in the Piscataqua
River and the possibility of radial flow patterns in S\iMU S
make it impossible, at this time, to identify any wells as
being continuously up or downgradient of these SWMUs.

Identify locations or provide for the future identification
of locations for the installation of background (or
reference) wells for use in comparing data from SWMUs 6, 8,
& (DRMO, JILF and Mercury Burial sites).

Wells which can provide information about background water
quality information are needed to support performance of
Part II.F of the HSWA Permit.

Revise section 6.0 to include sampling for (and as necessary
sampling of) immiscible layers in all well sampling.

Appropriate methods for the detection of immiscible layers
may be found on p. 100-102 of the ReM Ground-h'ate~

Moriitoring Technical Enforcement Guidance DOCU~en: :::::~­

9950.1
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8.* Revise Section 6.1 to include ground water flow velocity and
ground water contaminant fate as objectives of the
Hydrogeologic Monitoring Plan.

9.* Remove the sentence on p. 6-4 which reads "This fine slot
size will restrict the migration of silt sized material into
the wells."

The 0.01 inch screen slot size selected for use in wells at
PNS is much larger than the 0.003 inch maximum median
diameter of silt.

EPA's March 13, 1990 comment letter to the Navy requested
that the Navy provide a rationale for using 0.01 inch screen
slot size in wells at PNS. The letter also stated that
grain size analyses from soil studies should be considered
in determining appropriate screen slot size. the rationale
provided in the RFI Proposal is inadequate. - Determination
of screen slot size for wells at PNS shall be made based
upon grain size analyses. Slot sizes chosen should be small
enough to retain at least 40% of the aquifer material
surrounding the screen.

10.* Revise the discussion of general well construction presented
in Section 6.1.1 of the RFI Proposal to include a discussion
of how filling and sealing of the annular space around wells
will be modified if the top of the well screen is too close
to the ground surface.

Such a discussion was called for in EPA'S March 13, 1990
comment letter. EPA suggested at that t;ime that a 6 inch
sand choker collar might be adequate in wells with limited
room between the well screen and the ground surface.

11.* Modify the- design of wells in high traffic areas (presented
on p. 6-S) to prevent contamination by. surface runoff.

The use of curb boxes rather than stick ups in high traffic
areas may make wells in these areas susceptible to
contamination from surface runoff. An acceptable compromise
may be to set curb boxes approximately 6 inches above the
surrounding ground level and build up a skirt of concrete
around the well to prevent its becoming a traffic hazard.

12.* Revise the well development criteria presented on p. 6-5 to
include at least 3 complete well purgings before
stabilization of turbidity is accepted as proof of
successful well development~ Also revise the cri~eria to
use S% or less variation in turbidity as a criteri~ ~a~he~

than 10% or l~ss variation.
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13.* Add a sentence before the last sentence on p. 6-5 which
reads "Stabilization of turbidity will be used as a test of
well development only for wells containing brackish (>1000
mg/l total dissolved solids) or saline (>35000 rng/l total
dissolved solids) water" or draft new a sentence which
conveys the equivalent information.

During a meeting held on August 8, 1990 EPA indicated ~hat

the Navy could develop a test of well development based on
stabilization of turbidity for use in wells containing
brackish water. EPA requested at that time that the Navy
also conduct a literature search to determine typical
turbidity values in brackish wells tO'support this approach.
This has not been done.

14.* Identify why eighteen to twenty four monitoring wells ~ill

be drilled around SWMU 8 (JILF). Identify what rationale
supports these numbers and why a range of wells has been
presented.

Well siting in the RFI Proposal is presumably being based on
some underlying rationale and it is important for this
rationale to be identified. If twenty four wells is
considered to be the absolute maximum that will be needed to
characteriz'e SWMU 8 then the basis for this assumption also,
needs to be presented.

In general the number and placement of wells at S~~ 8
appears appropriate for identifying contaminated grounc
water releases though it appears a well should be placed
approximately 110 feet east of JW-14s,d on a line running
between JW-14s,d and the southeast corner of the salt and
sand storage shed. Full characterization of the extent of
any contaminant releases found may require the installation
of more wells during the RFI.

15.* Revise Section 6.3.1 to include provisions for locating
wells in potential contaminant pathways (such as bedrock
lows and high hydraulic conductivity zones) in addition to
siting wells downgradient of potential contaminant source
areas and within contaminant plumes on the basis of borings,
subsurface gas monitoring, and g~ophysical surveys.

potential contaminant pathways are an important factor in
choosing well locations.

16.* specify how tidal channel deposits will be located for the
installation of ground water monitoring wells.

The RFI Proposal states that wells will be posi~:~~e~

intersect tidal channel deposits whose presence ~~~~

indicated by the IFCR without stating how the5:f' ::,-~ - "
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will be located. If their location is already known it is
not clear how they will be precisely located during well
installation.

17.* Revise Section 6.5.1 to reference the correct Tables in the
QAPP.

There are no Tables A-3 and A-4 in the QAPP. The correct
tables are Tables 9-2 and 9-3.

18.* Revise the sentence on p. 6-15 which reads "All sampling
procedures will conform to EPA protocols (RCRA Groundwater
MonitoringTEGD, 1986 and EPA SW-846" to read "All sampling
procedures will conform to EPA protocols (RCRA Groundwater
Monitoring TEGD, 1986 and EPA SW-846 3rd Edition with
updates" or draft a new sentence which conveys the
equivalent information.

19.* Revise the sentence on p. 6-15 which reads "Water level
measurements will be obtained with a factory calibrated
electronic water level indicator (Model 3000 T-L-C meter) or
a steel measuring tape to the nearest 0.01 of a foot and
converted to common datum" to read "water level measurements
will be obtained with a factory calibrated electronic water
level indicator (Model 3000 T-L-C meter) to the nearest 0.01
of a foot and converted to Mean Sea Level from a known
benchmark" or draft a new sentence which conveys the
equivalent information. The'benchmark for water level
mea'surements should be the same as that used as the basis
for the 3-dimensional coordinate system required in General
Comment '#2.

Use of a chalked steel tape might affect water chemistry in
the wells being sampled.

The location of PNS in Great Bay Estuary suggests that Mean
Sea Level should be used as a datum to set all ground water
level measurements against.

20.* Add a sentence to the end of the 1st paragraph on p. 6-16
which reads " Bailers will also be decontaminated before and
after each use" or draft'a new sentence which convevs the
equivalent information. -

21.* specify where bailers will be stored at PNS and what
practices will be employed to insure these bailers remain
clean and unexposed to contaminants ·between uses.

The RFI Proposal states th~t bailers for each well ~ill be
stored on site but does not specify what will be ~~~ s~=~~qe

conditions for these bailers.
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22.* Revise the sentence on p. 6-17 which reads "Field parameters
will be measured immediately upon completion of sampling ll to
read "Field parameters will be measured immediately before
and upon completion of sampling with voe samples being
collected before the initial set of field parameters are
measured" or draft a new sentence which conveys the
equivalent information.

Measurement of field parameters before and after sampling
provides an indication of whether or not conditions in the
well were stable during sampling.

23.* Remove the sentence on p. 6-17 which reads "No samples \·.'ill
be subjected to field measurements before or after being
placed in sample bottles" and replace with a sentence \·:hich
reads "Field parameters will be measured on samples sepa~ate

from those collected for laboratory analysis" or draft a neH
sentence which conveys the equivalent information.

The existing sentence is ambiguous and implies that field
parameters may be measured on laboratory samples.
Measurement of field parameters using laboratory samples ls
unacceptable.

2~.* Revise the.sentence on p. 6-17 which reads "Accurate records
will be kept of all sampling activities and. will include, at
a minimum, the following information: date, time, location,
sample identification code, depth to water measurement,
method and volume of water evacuation and sampling .
technique" to read "Accurate records will be kept of all
sampling activities and will include,- at a minimum, the
following information: date, time, location, weather
conditions, tidal conditions, air temperature, sample
identification code, depth to water measurement, depth to
any immiscible layers, depth to bottom of well, method and
volume of water evacuation and sampling technique" or draft
a new sentence which conveys the equivalent information.

20
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Section 7.. 0 Subsurface Gas Characterization

1.* Revise Section 7.0 and the Quality Assurance Project Plan to
specify that the charcoal absorbent tubes used in the Petrex

. Soil Gas Sampling Tubes are precleaned and verified to be
clean using Curie point desorption mass spectrometry; that
trip blanks will be taken and analyzed; that field
duplicates being collected and analyzed; and that matrix
spikes are being added and analyzed to determine percent
recoveries.

These quality control measures are needed to insure the
validity of the data collected from Petrex Soil Gas Sampling
Tubes.

2. Prepare an analysis of the effects of the clay cap at S\·mu 8
(JILF) on the results obtained from the soil gas
characterization to EPA and analyze what are the resultant
limitations on use of the results. The results of this
analysis must be included in the RFI Report.

Soil gas techniques are dependent on the movement of
volatile organic species up through the overlying soil. Any
limitation of this transport will limit the utility of these
techniques. On p. 7-2 of the RFI Proposal it is stated that
static soil gas collectors will not penetrate. through the
clay cap of SWMU 8.

An analysis of the effects of the clay cap'was called for
inclusion in the RFI Proposal in EPA's March 13, 1990
comment letter.

Based upon the information to be provided by the Navy a soil
gas survey which penetrates the clay cap at SWMU 8 may be
required or another means of evaluating sUbsurface gas
conditions at SWMU 8 may have to be devised.

21
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Section 8.0 Sediment Characterization

1.* Revise Section 8.0 to specify that all sediment samples
will, at a minimum, be analyzed for TCL Organics, TAL
Inorganics, other compounds found during Appendix IX
Sampling, Total Organic Carbon, Grain Size, and Atterberg
Limits. .

EPA's March 13, 1990 comment letter cited the need for
uniform sampling parameters.

2.* Revise section 8.0 to specify that all surface water samples
will, at a minimum, be analyzed for TCL Organics, TAL
Inorganics, other compounds found during Appendix IX
Sampling, and Field Parameters (pH, Temperature, Specific
Conductance, Salinity, Turbidity).

EPA'S March 13, 1990 comment letter cited the need for
uniform sampling parameters.

3.* Revise section 8.0 to specify that the following elements
will be part of the surface water sampling plan developed
for PNS:
a) At least one surface water sample for Appendix IX
analysis will be collected from at least one of the storm
drains and other outflows from the shipyard to the
piscataqua River. The location chosen should be one which
drains a SWMU or is otherwise suspected of bearing
contamination.
b) Surface water samples will be collected from all storm
drains and other outflows from the shipyard to the
piscataqua River.
c) Data from storm drain sampling work will be used to
calculate rates and amounts of contaminant loading from the
shipyard to the Piscataqua River.
d) No fewer than six water samples will be collected from
the main channel of the Piscataqua River and four samples
from the back channel of the piscataqua River to support a
baseline risk assessment of conditions in the river.

4.* Revise section 8.0 to specify that sediment samples from
surface grabs and the top samples from cores will be
withdrawn from the oxygenated layer of the sediment not from
o to 4 inches.

The oxygenated layer probably represents the depth at which
infaunal organisms rework the sediments and become exposed
to contaminants. Sediment samples from a thicker section
might dilute the contaminant signal in this active :ayer and
might mask contamination of the sediment surface lo::e;.
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5. Prepare a map of the Piscataqua River for the RFI Report
which covers the area marked on Attachment B and shows areas
of sediment occurrence; and contours of sediment thickness
in the areas where sediment deposits occur. The map must
use the uniform 3-dimensional coordinate system for
locational control. The map must be based on subbottom
profiling techniques or on physical probing of the river
bottom.

The survey limits specified in A~tachment B are the limits
of predicted concentrated suspended sediment dispersion
during the 1978 dredging at PNS. If the results of sampling
work show greater dispersion of contaminants from PNS, an
expansion of these map limits is required.

6.* Revise Section 8.0 to include sampling of all areas of
sediment occurrence within the area shown on Attachment A.

The frequency of sampling locations must be sufficient to
enable the Navy to calculate the volume of sediment
contaminated in excess of various potential media protection
standards. Such volume estimates for key contaminants nust
be provided in the RFI based on sediment sampling.

Sample locations in areas of sediment occurrence must be
spaced no greater than 1000 feet apart which means a minimurr.
of one sample result should be obtained for every 1,000,000
square feet of sediment surface area. At all sample
locations surface grabs and cores must be taken. Core
samples should have samples for analysis withdrawn from the
oxygenated layer and 4"-6" depth as well as the 10"-12" and
16"-18" depth provided for in the RFI Proposal.

The sampling area limits specified in Attachment B are the
limits of predicted concentrated suspended sediment
dispersion during the 1978 dredging at PNS. If the results
of sampling work show greater dispersion of contaminants
from PNS, an expansion of the sampling area is required.

The spacing of sample locations is the minimum felt needed
to characterize the extent of contamination and the volume
of contaminated sediments in the portion of the Piscataqua
River near PNS in a preliminary manner. Future work in
evaluating and designing corrective measures will likely
require even more extensive sediment sampling work. The
Navy should consider the potential need to expand the area
and density of sampling in designing the execution of the
work required above.

In the RFI Report use the data required above to prO'.'i:iE a
series of contour maps each of which displays ~no~r. 2~

inferred isocons of a specific contaminant in t~e s~:::~~~:s
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of the waters. around PNS. A map must be provided for at each
contaminant found in any sediment sample at a value above
the acute water quality criteria, and for indicator or total
parameters if mapping of such indicator of total parameter
depicts a pattern which provides site characterization
summary information not evident from the other contaminant­
specific contour maps. Each of the contour maps within this
series shall:
a) include each data point at the proper map location
accompanied with the numeric value associated with that
point. .
b) use tpe 3-dimensional coordinate system required in
General Comment #2 for locational control.
c) cover at least all area of the open water delineated in
Attachment A.
d) use contour intervals no greater than one order of
magnitude and which span a range of concentrations from a
minimum of the chronic water quality criteria or method
detection limit, whichever is lower, to the.maximum recorded
value. .
e) use all available new and historic sediment sampling
results.
f) if a value if of questionable data validity , .the value
must be put on the map with a .note explaining the reason for
the questioned data validity' .and the basis for considering
or not considering the value when drawing the isocon.
g) For contaminants found at depth prepare separate naps for
each tested depth at which contaminants were found.)

In the RFI Report the data must also be used to provide the
following information in tables and graphs as calculated
from the information plotted on the series of isocon maps
described above: (1) The estimated volume of sediment which
exceeds each of the isocon values used on the associated
contaminant-specific contour map; (2) The estimated area
(footprint) of sediment which exceeds each of the isocon
values used on the associated contaminant-specific contour
map. These tables and graphs must
a) use concentration data intervals no greater than one
order of magnitude and which span a range of concentrations
from the minimum of the chronic water quality criteria or
method detection limit, whichever is lower, to the maximum
recorded value.
b) graph concentration vs. volume for each of the
contaminants, indicators or total parameters included above.
c) graph concentration vs. area (footprint) for each of the
contaminants, indicators or total parameters included above
in the volume calculation.
d) explain what assumptions and methods are used in
estimating the depth of sedim~nts in the volume calc~l~~i~n.
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Sec~ion 9.0 Tank Investigation

1.* Identify where and how soil samples and sediment samples for
SWMU 26 (Portable oil/Water Tanks) will be collected and how
many soil and sediment samples will be collected.

The RFI Proposal states that soil samples for SWMU 26 will
be taken without identifying the locations occupied by these
portable tanks, the locations of known spills, or a
rationale on how sample locations are being chosen.

Part II .A. 8 of the HSWA Permit and EPA" s March 13, 1990
comment letter both called for sediment samples to address
numerous discharges from SWMU 26 to coastal waters. The
current RFI Proposal still does not address SWMU 26.

2.* Remove the first paragraph on p. 9-3 and replace with a
paragraph which reads "A full investigation of SWMU 12 shall
be performed as proposed in Sections 9.2, 9.3, and 9.4
unless it is determined by EPA and ME DEP that SWMU 12 is
not a SWMU. Historical information will be provided to EPA,
and ME DEP within 30 days of the initiation of the RFI
investigation to allow them to review SWMU 12's status as a
SWMU" or draft a new paragraph which conveys the equivalent
information.

3.* Revise Section 9.3 of the RFI Proposal to specify that
Appendix IX analyses will be conducted on the first round of
sludge and free liquid samples from within SWMUs 12, 13, 16,
21, 23, and 26 and the first round of soil samples from
beneath SWMUs 10, 11, 12, 13, 16, 21, 23, 26, and 27 unless
submission to EPA and ME DEP of results from a thorough
review of each tank inclUding installation information,
contents stored, processes the wastes were received from and
tank closure information leads EPA and ME DEP to approve a
more limited set of parameters for each of these SWMUs.

Any submissions from the Navy requesting more limited
parameter lists 'for sampling of SWMUs 10, 11, 12, 13, 16,
21, 23, 26, or 27 must be accompanied by a justification of
the param~ters chosen and present a detailed argument as to
why the requested parameter list is SUfficiently extensive
to detect any releases of hazardous waste and/or hazardous
constituents from the SWMU of concern •. Broad test
parameters such as TPH are not chemical specific enough to
support a PHERE,and will require resampling of the SWMU if
contamination of the SWMU is' detected.

EPA will not accept any list of parameters for soil sampling
and tank content sampling which does not include at least
TeL organics, 'TAL Inorganics, pH, Total Organic Carbon,

25



- *:>.

6.*

I
.
I
I
I
I
I
I
I
I
I
I
I
I,
-I
I,

I
I'

L-----

4.*

Grain size analyses, Atterberg limits, and water content for
soil samples; and TCL Organics, TAL Inorganics, and
Characteristic waste tests for tank contents. More limited
parameter lists may be permissible at SWMU 12 (Boiler
Blowdown Tank) and SWMU 27 (Fuel oil Pipeline). Sampling
for only TAL Metals, pH, and physical soil characteristics
may be appropriate at SWMU 12~ Sampling for TeL Organics
may be appropriate at SWMU 27. For SWMU 12 the Navy rnus~

provide a list of all chemical additives (descalers,
defoamers etc.) that have been used in the boiler(s)
serviced by SWMU 12.

On p. 9-3 the RFI Proposal states that "A thorough revie"i·.' of
each tank including installation information, contents
stored, processes the wastes were received from and tank
closure information will be performed," Such an analysis
should have been performed for the RFI Proposal pursuant ~o

Part II.A.1 of the HSWA Permit and used to justify the
analysis parameters proposed in Table 9-1.

section 4.2 of the RFI Proposal must also be modified to
reflect this condition.

Remove the sentence on p. 9-3 which reads "During the
excavation--in a scheme- acceptable to DEP and EPA--sampling
of soil will be performed," and replace with the sentences
"A scheme for the excavation and removal of underground
storage tank SWMUs shall be developed and submitted to EPA
and ME DEP for review within 30 days of the initiation of

, the RFI. During excavation soil sampling will be conduc~ed"

or draft new sentences which convey the equivalent
information.

specify methods of soil sampling and 'analysis for SWMUs 13,
16, 21, and 23 which are consistent with methods being
followed at SWMUs 6, 8, and 9 and provide sufficient
representative sampling to confirm that soil remaining at
the lateral and vertical limits of the excavation are free
from contamination or to confirm that soil contamination
remains at certain locations as a result of releases fro~

these SWMUs.

The RFI proposal does not specify soil sampling procedures
for SWMUs 13, 16, 21, and 23. The soil sampling at these
SWMUs must provide representative sampling on the bottor. and
sides of the excavation. Soil sampling at SWMUs 13, 16, 21,
and 23 must be consistent with the sampling methods employed
'elsewhere at PNS to insure data comparability.

Revise Section 9.3 to include-methods for insuring t~2: :~e

limits of ,excavations made during tank removals ~i:: ~~
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7.*

8.*

clearly delineated and that clean fill will remain seperatea
from in-situ materials.

Positive soil sampling results may require the re-excavation
of underground storage tank SWMUs. Some method, such as
lining the excavation ~ith polyethelyne before backfilling
will help-insure that the clean fill will remain clean and
will insure that the limits of the original excavation can
be reexcavated.

Remove the sentence on p. 9-4 which reads "The removal of
the tanks and the concurrent sampling of the surrounding
soil will preclude any tank testing and augering in advance
of the removal of the tanks" and revise the RFI Proposal to
include tank tightness tests for underground storage tank
SWMUs which are to be removed from the ground.

The removal of an underground storage tank SWMU should not
preclude the need to test the underground storage tank for
leakage. All underground storage tank SWMUs which are still
in the ground as of the date of this letter should undergo
tightness testing before they are removed.

Revise the sentence on p 9-5 which reads "In conjunction
with the document review and waste sampling, tank tightness
tests will be performed on USTs in compliance with EPA
technical standards as outlined in 40 CFR 280, Subpart C,
and appropriate state of Maine regulations" to read "In
conjunction with the document review and waste sampling,
tank tightness tests will be performed on SWMUs 12, 13, 16,
21, and 23 in compliance with EPA technical standards as
outlined in 40 CFR 280, Subpart J, and appropriate State of
Maine regulations" or draft a new sentence which conveys the
equivalent information.

27

.....



I
•

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Sec~ion 10.0 Biota Characterization

1.* Remove the sentence on p. 10-3 which reads "The marine
environment will include the portion of the Clark's Island
cove adjacent to the Jamaica Island landfill; and the
intertidal and subtidal area immediately adjacent to.the
DRMO" and replace with sentences which read "The marine
environment will include all of the Piscataqua River in the
vicinity of PNS. The upstream and downstream limits of
biota characterization work will be determined from the
sediment characterization study and will cover all areas
where contaminated sediments from PNS have come to be
located" or draft new sentences which convey the equivalent
information.

The Navy itself has repeatedly cited their inability to
fully design a biota characterization study at this time due
to the unknown extent of sediment contamination in the
piscataqua River. The Navy should therefore not limit the
area the biota characterization will address before detailed
knowledge of the extent of sediment contamination in the
Piscataqua River is generated.

Part II.A.IO of the HSWA Permit requires that the Navy
design a biota characterization study which addresses the
entire Piscataqua River in the vicinity of PNS.

~.~ Add a sentence to the end of the 3rd paragraph on p. 10-3
which reads "Direct comparison of analytical results from
previous studies and analytical results of the current RFI
will only be possible if analytical methods used in the
different studies are comparable" or draft a new sentence
which conveys the equivalent information.

Direct quantitative comparisons between data sets can only .
be made when comparable sampling and analytical methods have.
been' used.

28



section 11.0 Quality Assurance Project Plan (Attachment A)

1.* Revise the QAPP to specify that all chemical analyses will
follow EPA SW-846 3rd Edition with updates except for those
analyses which are specified to follow Safe Drinking water
Act methods in comment ~2 below. Revise all portions of the
text and all tables and figures as necessary to reflect this
change.

It is clear from the RFI Proposal and QAPP that samples will
be analyzed for Appendix IX and PAH samples in solid and
water matrices and Total Phenol samples in a solid matrix.
It is also apparent that no Total Organic Carbon or Total
Petroleum Hydrocarbon analyses will be performed on water
matrix samples.

29

Revise Section 4.0 of the.QAPP to include sludge ~~~ :~ee

liquid sampling procedures and analytical met~c~, ,-- :-~~=~e

The QAPP must specify analytical methods to be followed to
insure comparable data is generated.

Revise the QAPP to specify that resampling will occur for
trace detections of Beryllium, Hexachlorobenzene, 1,1,2­
trichloroethane, and Vinyl chloride. Specify that the new
samples collected will be analyzed using Safe Drinking \~ater

Act (SDWA) methods. Include the appropriate QA/QC
information for these SDWA methods in the QAPP.

The detection limits for these substances using EPA SW-846
3rd Edition with updates analytical methods is above the
limit needed to support the PHERE.

~ *~ .

- *;).

3.* Revise Table 3-1 of the QAPP to include precision, accuracy
and completeness data for Appendix IX and PAH samples in
solid and water matrices and Total Phenol samples in a solid
matrix and delete precision, accuracy, and completeness
information for Total organic Carbon and Total PetroleuD
Hydrocarbons in a water matrix or specify what water matrix
samples will be analyzed for Total organic.Carbon and Total
Petroleum Hydrocarbons.

4.* Add a sentence to the end of the last paragraph on p. 6 of 7
in section 3.0 which reads "There are liItlitations to the
comparability of data from different studies when different
.sampling or analytical methods are used" or draft a new
sentence which conveys the equivalent information.

Direct quantitative comparisons of data can only be made
when the data being compared were generated from co~parable

sampling and analytical methods.
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and free liquid samples to be taken from SWMUs 12, 13, 16,
21, 23, and 26.

6.* Revise section 4.0 of the QAPP to include aqueous,
soil/sediment, sludge, and free liquid sample handling for
Appendix IX samples and PAR.

7.* Revise Section 5.0 of the QAPP to include a section which
documents that samples from PNS will be packaged, labelled
and transported in conformance with all applicable federal,
state, and local regulations.

8.* Revise the sentence on p. 1 of 5 in section 5.0 which reads'
"Sample labels will be completed in waterproof ink" to read
"Sample labels will be completed in indelible ink ll or draft
a new sentence which conveys the equivalent information.

9.* Revise the sentence on p. 3 of 5 in section 5.0 which reads
"Upon arrival at the laboratory, samples'will be checked in
by the laboratory representative and pH of samples preserved
with acid will be checked and documented" to read "Upon
arrival at the laboratory, samples will be checked in by the
laboratory representative and cooler temperature and pH of
samples preserved with acid will be checked and documented"
or draft a new sentence which conveys the equivalent
information.

Documentation of sample temperature during transportation is
an important aspect of quality control.

10.* Remove the reference on p. 2 of 2 in section 6.0 to the 17th
Edition of Standard Methods for the Examination of Water and
Wastewater and replace with a reference to the 16th Edition.

The EPA has not yet approved the 17th Edition of Standard
Methods for the Examination of Water and Wastewater.

11.* Change the holding times for TCL Semi-volatiles and TeL
Pesticide/PCB presented in Table 7-2.

The correct holding times for these parameters are 7 days
from time of "sample collection to the time of sample
extraction and 40 days from the time of sample extraction to
sample analysis in both soil/sediment and water.

12.* Provide references for Tables 7-3, 7-4, and 7-5.

The correct reference is the Contract Laboratory Program
(CLP) 2/88 organic statement of Work (Organic SOW).

13.* Change the quantitation limit for 4-Nitrophenol prese;.~c~ in
Table 7-4 to 50 ug/l.
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14.* Provide a reference for Table 7-6.

17.* change the detection limit for Total Phenols presented in
Table 7-7 to 5 ug/l.

Change the Contract Required Quantitation Limit for lead
provided in Table 7-6 to 5 ug/l.

The correct reference is the Contract Laboratorv Program
(CLP) 2/88 Inorganic statement of Work (Inoraanic SOW).

, - *_:>.

16.* Provide the analytical methods to which the detection limits
presented in Table 7-7 apply.

20.* Provide tables similar to Tables 9-1 through 9-3 which will
provide a summary of QA/QC samples for SWMUs 10, 11, 12, 13,
16, 21, 23, 26, and 27.

19.* Insert the words Region I in front of each of the Laboratory
Data Validation, Functional Guideline references on p. 2 of
3 in section 8.0.

21.* Remove discrepancies between section 12.0 and 8.0 regarding
the versions of Laboratory Data Validation Functional
Guidelines to be used in the RFI.

18.* Provide Tables similar to 7-3 through 7-7 for "RCRA Metals"
and "Priority Pollutant Metals"

22.* Provide the source of methods presented in Appendix D of the
QAPP. If these methods are not the same as those referenced
in the text of the QAPP then remove them from the QAPP and
replace with the appropriate material or provide the
appropriate reference in the QAPP.

23.* Revise the QAPP and/or RFI Proposal as necessary to remove
the following inconsistencies between the two documents: a)
The QAPP does not indicate that TOC will be analyzed for
sWMU 27 while the RFI Proposal does, b) Table 9-3 of the
QAPP states that 17 surface soil samples will be collected
at SWMU 6 while the RFI··Proposal indicate states that 12
surface soil samples will be collected at this SWMU, c) the
RFI Proposal states that grain size analyses will follow
ASTM methods while the QAPP says that Resource Analyst Inc.
Standard Operating Procedure QA-120.
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Section 12.0 Data Management Plan

1 .. This section is approved without conditions.
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Section 13.0 Health and Safety Plan (Attachment B)

1. No comments
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project Monitoring Plan

Revise the Project Management Plan to show when each of the
phases discussed in the RFI Proposal shall occur, when the
"Onshore RFI" will be completed, when the work plan for
biota characterization, surface water characterization and
.other interim work plans will be submitted, when the
'iOffshore RFI" will be completed and when the RFI Report,
PHERE and Media Protection standards Proposal shall be
submitted. This schedule must be consistent with the
submittal of a RFI Report within eighteen (18) months of the .
start of the RFI.

The text of the RFI Proposal refers to "phases" which are
not discussed in the Project Management Plan or shown in Fig
14-2. The Project Management Plan as currently written does
not demonstrate that all portions of the RFI will be
completed 18 months of the initiation of the RFI. It also
does not provide much detail about when specific tasks will
occur. Phasing of the RFI field work is acceptable as long
as all conditions of the HSWA Permit, the RFI Proposal and

. this letter are fulfilled including submittal to EPA of a
complete RFI Report within eighteen (18) months of the start
of the RFI.

EPA's March 13, 1990 comment letter cited the need for all
elements of the RFI to be completed within 1S months of the
initiation of the RFI. The current Project Management Plan
still does not demonstrate that this will be achieved.

Remove the sentence on Fig. 14-2 which reads "The biota and
surface water characterization will be submitted within
eighteen months of the approved RFI."

This sentence is unclear in its meaning. The biota and
surface water characterization reports are required as part
of the RFI Report (see parts II.C.6 and II.C.S of the HSh'A
Permit) which is due within eighteen months of approval of
the RFI Proposal.

Revise Fig 14-2 to show the project implementation schedule
in calendar days not working days.

Compliance with the HSWA Permit schedule is calculated in
calendar days not working days.
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Appendices

1.* Resubmit the data presented in Appendix C in a form which is
legible.

The tables of industrial waste sample results contained in
Appendix C are illegible.
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Basea upon the results of the January 29, 1991 meeting between
representatives of the Navy and the Environmental Protection
Agency the purpose of this letter is to provide information for
the fulfillment of conditions set in our January 15, 1991
approval of the RFI prdposal ana to formally modify several of
those conditions.

POl

and-
you have
Waterman ot

USN

.... ENVIRONMENTAL

"UNTie ON RECYO~ED PAnA

PI,,!

RIGION I

J.F. K!NNIIDY FEDERAL BUILDING, BOSTON, MA'SACHU8E'M'1 01201-1211

03:59

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

Ken Finklestein, NOAA
Pamela parker, ME DEP
Linda'Resta, USN

Claritication and Modification of U.S. Environmental
Protection Agency Approyal with conditions ot the RCRA
Facility,Invest.igation (RFI') Proposal for ports11\outh Naval
Shipyard (PNS).

8 1

Enclo~ures

cc:

February 7, 1991

(
Dav d Webster, Chief
ME,NH, & VT Waste Regulation Section

DQar captain Hagge;

Re:

Supplementary information is provided in Attachment A
modified conditions are provided in Attachment B. If
any questions on this letter please call me or Ernest
my staff at (617) 223-5511.

Captain Thomas M. Hagge, CEC,
Public Works Officer
Portsmouth Naval shipyard
Portsmouth,' NH 03084

o 2. 1 5.
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ATTACHMENT A
Supplem ntary Information

On'condition #8 for section 1.0 EPA agreed to provide the Navy

with applicable or relevant and appropriate requirements (ARARs)

for settin9 detection limits for an air monitoring study of SWMU

#8 (JILF). Information on ARARe for air monitoring studies is

being collected and will be forwarded to the Navy as soon as

possible.

On condition #l2 for Section 1.0 of the RFI proposal the

spreadsheet software program Oracle is compatible with EPA

software p=ovided that the Oraole tilQS are saved in an ASCII

format. submittal o! data files stored on Dbase III is

pr ferable.

On condition #2 for Section 7.0 of the RFI Proposal the Navy

sought guidance on the analysis to be performed on the effects of

theolay cap at SWMU #8 (JILF) on the results of the subsurfac

gas survey conducted there. Because the meeting ended somewhat

arly EPA was unaple to respond to this need during the meeting.

Our guidance to the Navy at this time is that a qualitative

and/or quantitative analysis should be conducted as necessary to

demonstrate that the objectives of the permit have been met.



D
I
I
I
I
I
I
I
I
I
I
I
I
I

II

I
I
I
I

ATTACHMENT B
Modified Conditions

Based on agreements reached at our January 29, 1991 meeting nine

of the conditions set on the RFI Proposal are being ~odified.

The modified conditions are presented below with underlining to

show where new text has been written into the condition and empty

brackets to show where text has been removed from the condi~ion.

1. Condition #12 for section 1.0 of the RFI proposal shall'now

read:

Prepare tables which present all of the available raW data

collected in each of the previous investiqations which hav

occurred at.or in the waters around PNS. These tables must

specify methods of analyses used and detection limits of the

analytical methods. QA/QC information on the data must also

be included. . The locations from which the samples were

taken must be shown on accompanying maps and should be
identified on the tables using the uniform 3-dimensional

coordinate system required in General Comment f2. The data

must be presented in a consistent format on a computer disk

compatible with EPA software. ~he data should also be

·presented in a format which .may be expanded as new data is
generated. These tables must be presented in the RFI
Report.

Also prepare a table which do;uments Which raw data from
previous studies is now misSing or otherwise unr9Qoverable~

This table must also h@ presented in the EFI Report.

As stated above, a clear knowledge of all sampling work

Which has occurred at PNS is essential for EPA and ME DEPe

2. Condition #15 for Section 1.0 ot the RFI proposal shall now

read: :

Replace the trivalent chromium permissible concentration ot .

170 ug/l and hexavalent chromium permissible concentration

of 50 uq/l presented on p. 1-68 [ ] ~ the lead permissible

concentration of 50 ug/l presented on page 1-69 with [ l
current Safe Drinking Water Act Maximum Contamin~nt Levels
aDd Clean Water Act Ambient water Ouality Criteria. Beyise

the text of the RFI Proposal to explain the meanina of these

criteria...
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condition #1 for Section 4.0 of the RFIProposal shall now

read:

Revise section 4.0 to specify that all eol1 samples, . xc pt

for underground storage tank related soil samples, will, at

a minimum, be analyzed for TeL organics, TAL Inorganics,
compounds found during Appendix IX sampling, pH, ~ Total

Orqanic Carbon t]. specify also that representative Grain

~ize data will be colleoted for each critical stratigraphic

ynit in each SWMQ.

consistency ~n sample rQ&ults and the need to insure that

comprehensive sampling occurs is an important facet of the

RFI.

The need for more uniform soil sampling ~arameters was cited

in EPA's March 13, 1990 comment letter.

Analysis parameters for under9round storage tank related

SWMUs are presented in EPA's comments on section 9.0 (Tank

Investigations).

condition #6 for section 4.0 of the RFI Proposal shall now
read:

Revise Section 4.0 to specify that all surface soil [ ]
sampling locations will include both shallow soil (0-3

inches and deeper soil (at approximately 12 inches deep) if

obtainable. An acceptable approach is to obtain for

@nalysi§ one composite sample taken from 0-3 inches And a

@ecgnd ~ornposite §ample from lS-18 inches (or the deepest

three inch interval less than 15-18 inches Which is
obtainable) at each syrface soil sample location. Specify

h9W the results from these sample§ will be used in the

fublic Health an~ EnVironmental Risk Assessment lPRERE),

[ ].

Condition *19 for Section 6.0 of the RFI Proposal shall now
. read:

Revise the sentence on p. 6-15 Which reads IlWater .level

measurements will be obtained with a factory calibrated

electronic water level indicator (Model' 3000 T-L-C meter) or

a steel measuring tape to the nearest 0.01 of a foot and
converted to colt'lIIlon datum" to read "Water level measurements

will be obtained with a factory.calibrated electronic water

level indicator (Model 3000 T-L-C mete~} Q~ a steel
measuring tape to the nearest 0.01 of a foot and converted

to Mean SGa Level from II. known ))enohmark" or draft a new
sentence which conveys 'the equivalent information. The

benchmark for water level measurements should be the same as
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th t used as the basis for the 3-dim nsional coordinate

system required in General Comment #2.

[ ).

The location of PNS in Great Bay Estuary suggests that Mean

Sea Level should be used as a datum to set all ground water

level measurements against.

6. Condition #1 for Section 8.0 of the RFI Proposal 6hall now

read.:

Revise section 8.0 to sp~cify that all sediment samples

will, at a minimum, 'be analyzeCl for TeL Organics, TAL

Inorganics, othQr compounds found during Appendix IX

Sampling, Total Organic CarDon, ~ Grain Size [ ].

EPA's March 13, 1990 comment letter cited the need for

uniform sampling parameters.

(N tel EPA still encourages the collection of Atterberg limit

data which may be useful in the design of corrective measures

involving dredging.)

1. Condition #3 for Section 8.0 of the RFI Proposal shall now

read:

Revise Section s.o to specify that the following elements

will be part ot the surtace water sampling plan develop d

tor PUS: .

a) At least one aurface water sample for Appendix IX

analysis will be collected from at least one of the· storm

drains and other outflows from the shipyard to the

piscataqua River ~h1QD receive ·runoff from any of the SWMY~

At tbe shipyard. [ ].
b) Surface water samples will be collected from .all 8to~

drains and other outflows from the shipyard to the

piscataqua River which reciive runoff from any of the sWMVs

at the sbipyarg. .

c) Data from storm drain sampling work will be used to

.' calCUlate rates and amounes of contaminant loading trom the

SWMYs [ ] to the Plscataqua River •

d) No fewer than six water samples will be collected from

the main channel of the p!scataqua River and four samples

from the back channel of the Piscataqua River to support a

baseline riSk asseasmont of conditions in the river.

(Note I EPA encourages the collection of data trom all storm

drains and other outflows as this data will be useful in

oDtaininq a ~ore qlobal characterization of the shipyard and

would be essential in the selection of Alternate contamination

Levels during the ,setting of Media Protection Standards.)
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8. Condition #3 for Section 9.0 of the RFI Proposal shall now
read:

Revise section 9.3 of the RFI Proposal to specify that
Appendix IX analyses will be conducted on the first round of

sludge and free liquid samples from within SWMUs 12, 13, 16,

21, 23, and 26 and the fir.t round of soil samples from

beneath SWMUs 10, 11, 12, 13, 16, 21, 23, 26, ana 27 unless

sUbmission to EPA and ME OEP of results from a thorough

review of each tank including installation information,

contents 5tored, processes th~ wastes were received from and

tank closure information leads EPA and ME DEP to approve a

more limited set of parameters tor each of these SWMUs.

Tank contents from underqrgun4 storage tank SHMUs which shQw

DO eyidence of leakage (inclUding visual inspection during

~mQvalj may undergo characteristic wast~ tests in,t,ad ot

Appendix IX analyses.

Any submissions from the Navy requesting more l1mitQa

parameter lists for sampling of SWMUs 10, 11, 12, 13, 16,

21, 23, 26, or 27 must be accompanied by a justification of

the parameters chosen and present a detailed ar9ument as to

why the requested parameter list is sufficiently extensiv

to detect any releases of hazardous waste and/or hazardous

constituents from th~ SWMU of oonoern. Broad test
parameters such as TPH are not ohemical specifio enough to

support a PRERE and will requireresampling of the SWMU if

contamination of the SWMU is detected •

EPA will not accept any list of parameters for soil sampling

and tank content sampling which does not include at least

TeL organics, ~AL Inorganics, pH, Total Organic Carbon,

Grain size analyses, Atterberg limits, and water content for

soil samples: and TeL Organics, TAL Inorganics, and
Characteristic waste teats for ta~k contents. More limited

paramQter lists ~ be permissiple at SWMU 12 (Boiler .

Blowdown Tank) and SWMU 27 (Fuel oil pipeline). Sampling

for only TAL Metals, pH, and physical soil characteristics

may be appropriate at SWMU 12. Sampling for [ 1 ~PH, PAHs

and Petroleum r.D. analyses may be apprgpriate at SWMY 27

provided that a review of the history of SWMQ 27 and the

reSUlts of petroleum I,D, tests both indicate that only #6

fuel oil is present at SWMQ 27. For SWMU 12 the Navy must

provide a list of all chemical additives (descalers,
defoamers etc.) that have been used in the boiler(s)
se~iced by SWMU 12. .

On p. 9-3 the RFI Proposal states that "A thorough review.of

each tank including installation information, contents

stored, processes the wastes were received trom and tank

closure information will be performed," Such an analysi.

should have been performed for the RFI Proposal pursuant t



Condition #7 for Section 9.0 of the RFI Proposal stands

deleted.

Part II.A.l ot the HSWA Permit and us d to justify the

analysis parameters proposed in Table 9-1 •

Section 4.2 of the RFI proposal must also be modified to

reflect this condition. '

Condition #2 for section 11.0 may be fulfilled by the use or

Method 8024 modified to use a 25 ml purge volume instead of

.a 5 ml purge volume provided that a Method Detection Limit

Test shows that the modified method reaches detection limits

below the applicable Maximum Contaminant Level for each of

the oonstituents listed in condition #2.

10.
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