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CONFIRMATION STUDY

EXECUTIVE SUMMARY

GENERAL

This Confirmation Study is a part of the Navy Assessment and Conirol of
Installation Pollution (NACIP) Program "designed to identify contamination of
Navy Tands resulting from past operations and to institute corrective measures,
as needed”. The NACIP program consist of three distinct phases namely 1)
initial assessmen? study {IAS), 2) confirmation study, and 3) corrective
measures., The initial assessment study (conducted by others}), was completed for
the Naval Education and Training Center (NETC) in March, 1983. The IAS
jdentified six sites where sufficient evidence exists to warrant confirmation
studies, namely, 1) McAllister Point Landfill, 2} Melville North Landfill, 3)
Tank Farm One, 4) Tank Farm Four, 5} Gould Tsland Disposal Area, and 6) Gould
Island Electroplating Shop. The Confirmation Study consisted of an evaluation
of previously identified sites o determine whether significant concentrations
of toxic or hazardous materials are present and migrating by surface and/or
subsurface reutes, or whether the potential for migration exists. The
Confirmation Study is conducted in two steps: a verification step and a
characterization step. The scope of the work performed in the verification step
was defined in the initial assessment study and modified slightly in conducting
the verification step. The results of work performed in the verification step
are fully discussed in a draft report submitted February 28, 1984 and revised
May 8, 1684,

The characterization step was conducted on all six sites and the results are
fullty discussed in a draft report submitted March 13, 1985 and revised July 26,
1985, This execubive summary presents a brief overview of the findings and
recommendations of the entire confirmation study.
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OVERVIEW OF SITE SPECIFIC FINDINGS

McAllister Point Landfill. This landfill received all of the wastes

generated at the Newport Naval Complex from 1955 through the mid-1970's and
is known to ceontain at Teast 200 gallons of PCB contaminated oil. Also in
the Tandfill are spent acids, wastes paints, solvents, and waste oils.

In the verification step, samples of soil leachate, near-shore sediments,
and mussels were colltected for analysis. Control samples were collected at
two stations in Narragansett Bay for comparison. Sediment and mussel
samples were analyzed for PCB's and the following metals; chromium, cadmium,
lead, arsenic, mercury, selenium, silver, copper, barium, nickel, beryllium,
antimony, and tin. Soils and Teachate samples were ana]yzed-for priority
pollutants.

The results of the verification step sampling and analysis indicate that
metals are accumulating in sediments and mussels near the McAllister Point
Landfill based on compariscn to data from the control stations. Elevated
levels of lead, copper, nickel, and chromium were detected in the sediments
{up to 150, 145, and 2 times that in the controls, respectively). Elevated
copper concentrations were also found in the mussels {up to seven times that
in the controls).

The prierity poliutant examinations of the leachate samples indicated
all priority pollutants to be helow detection limits except for certain
metals (cadmium and chromium), cyanides and phenols. Low concentrations of
ethylbenzene and toluene were found in one lsachate sample.

The priority pollutant examination of the composite soil sample
indicated no significantly high values. Except for chromium, copper, lead,
nickel and zing, all priority poliutants in soils were below detection

Timits.



The sediment samples seemed to indicate that certain metals are
accumulating in the vicinity of Station Nos. 12 and 13 near the south end of
the Tandfill. The pollutants are not being concentrated by the mussels to
the same extent, although the copper concentrations in the mussels were
substantially higher near the south end of the tandfill than at other
stations further north or at the control staticns. There is no significant
accumulation of metals in the soil cover.

The verification step data seem to indicate that the landfill has caused
or is continuing to cause metal deposition near Station Nes. 12 and 13. To
determine the extent of the contamination and the migration pathways,
additional sampling and analysis were carried out in the chafacterization
step, including sediment, mussel and groundwater sampling and analysis. A1)
samples were analyzed for ]ead, copper, chramium, and nickel. Groundwater
samples were also analyzed for priority pollutants, pH and chlorides.

In general, the off-shore sedimants sampled in the characterization step
were found to be less contaminated than the near-shore sediments. Elevated
levels of Jead, copper, and nickel were found in sadiments close to shore
but the chromium concentrations at these stations were only slightly above
the control sample concentrations. Lead ahd copper are being assimilated by
mussels at rates up to 5 times that of the controls.

Four sets of samples were collected from the thres monitoring wells, one
upgradient ond two downgradient of or in the fill. Sampies from the two
wells Tocated in the landfill showed concentrations of lead and copper
significantly higher than in the ppgradient well,

The following summarizes recommendations for Site 01 - McAllister Point
Landfill:

Hazardous wastes are known to have bheen deposited in the McAllister

-3



Point Landfill and there is evidence that contaminants (principally lead and
" copper) have migrated out of the landfill and into the environment (mussels
and sediments). The groundwater sampling data suggest that the migration
pathway of the contaminants is via the groundwater but the concentrations of
these metals do not seem high enough to point to the underlying groundwater
as a continuing major source of environmental contamination. No evidence
was found to indicate that the overlying soils or the visible leachate
discharges were sources of envirommental contamination. This means that no
migration pathway was defined by the study to account for the environmental
contamination found.

However, the proximity of the contaminated mussels and sediments to the
Tandfill strongly points to the landfiil as the source of the contamination.
Surface runoff "and visible leachate discharges flow into the Bay and the
groundwater hydraulic gradients indicate that the groundwater is moving into
the Bay along with any subsurface leachate which may be generated. The
extent of the sediment and mussel contamination was not defined at the
southern end of the fi171, but it was established that the contaminants are
confined to near-shore locations.

On the basis of the existing limited knbw?edge on mobitization of
contaminants from sediments, there is no Justification for an action such as
removal of contaminated sediments to a disposal area. The elevated levels
of metals in mussels are an obvicus concern and the data should be reported
to the State of Rhode Island. Any action with respect to the taking of
mussels for food from the area would be al the discretion of the State of
Rhode Island.

Additional studies are recomnended to determine if the landfill is
continuing to contribute contaminants into the Bay and if so, the

w



pathway(s) by which this is occurringQ The extent of the contamination
atong the shoreline also needs further study. The format of these studies
should be governed by the regquirements of 40 CFR 300.68 which covers
Remedial Investigation/Feasibility Study (RI/FS) activities for a hazardous
waste site. These investigations would include more extensive monitoring
well installations, sampling of groundwater, soi) and surface water, and
sediment and mussel sampling periodically to determine if the contaminant
levels are changing. In addition, feasibility studies would be conducted to
develop and analyze remedial alternatives.

To determine an order of magnitude cost for a remedial measure, a cost
estimate was made for a clay cap (3 fTeet thick), burial of the scattered
metallic debris along the shoreline and rip-rap of the seaward face to
minimize erosion. The estimated cost for this work is $1,100,000 exclusive
of well installation, sampling and analysis. As mestioned above, an RI/FS
program should be instituted before proceeding with any remedial measures.

A site monitoring program would continue for a five-year period to
determine groundwater gquality and to determine if sediment and mussel
contaminants are increasing or decreasing.

Melville North Landfill. This site was used as a landfill from

World War 11 to 1955, Wastes dispesed of in this tandfill inc]qded mostly
domestic type refuse and some spent acids, waste paints, sclvents, waste
0ils (diesel, fuel and lube), and PCB's.

In the verification step, samples of so0il, near-shore sadiments, and
mussels were collected for analysis. The soil samples were analyzed for
PCB's, chromium, cadmium, lead, arsenic, mercury, salenium, silver, copper,
barium, nickel, beryllium, antimony, and tin.

The analytical data on samples collected indicate that there is no
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significant accumulation of metals or PCBs in sediment or mussels collected
at the three marine sampling points in comparison to data from control
stations. The composite soil sample indicated the presence of some lead and
very high concentrations of petroleum based hydrocarbons (PBHC). No PCBs
were detected.

Visual soil examinations were conducted in thé characterization step 1in
order to determine the extent of the PBHC contaminated soil. None of the
test holes showed any significant travel of ¢il lateraily away from the
pites. Some of the holes showed accumulations of waste bituminous paving
material. These investigations indicate that the oily material has not
migrated laterally away from the surface piles of the soil. Some downward
migration may have occurred under the piles, but there was no indication of
this at holes adiacent to the piles.

The following summarizes the remedial actions recommended for Site 02 -
Melville North Landfiil:

- Remove the oily soil piles to the limits shown on Figure No. 5 and

dispose of the material as oil spill clean-up materials.

- Fill the disturbed area with clean soil, grade to drain and

provide loam to promote growth of grass.
The estimated cost for this work is $80,000.

Tank Farm One. This site includes six underground tanks each with a

capacity of 60,000 barrels. Five of these tanks are now used for the
storage of ¢ils including aviation fuel. One tank is no longer used. In
the'past, these tanks were periodically cleaned to remove the sludge
material which, over time, settles on the bottoms of the tanks. This
practice occurred from World War II until the 1970's.

When the tanks were cleaned, the sludge material was placed in a pit
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which was approximately 20 feet iohg, 10 feet wide, and 4 feet deep. These
diéposa] pits were simply dug in the general vicinity of the tank being
cleaned. The sltudge was placed in the pits and allowed to weather for a few
weeks. The pits were then covered fver and marked with signs warning of
tetraethyllead. These pits are spread throughout the tank farm, but through
the years, most of the signs marking the disposal areas have disappeared.
Only two markers remain at this time and samples were collected at those two
Tocations.

Both groundwater and soil samples were collected in the verification
step. The groundwater samples were analyzed for petroleum based
hvdrocarbons (PBHC), Tead, and BTX (benzene, toluene, xylene). The soil
samples were analyzed for Tead and oil and grease.

The analytical data on all samples collected indicated the presence of
011 or gasoline contaminants in the soil and groundwater at Tank Farm One.
This judgment was based on the magnitude of the oil and grease
concentrations in soil samples and the BTX concentrations in groundwater
sampies. Although some lead was found in the soil samples, the
concentrations were relatively low and no lgad was found in groundwater.

The concentrations of BTX and petroleum based nydrocarbons in the
groundwater samples were high; BTX contamination indicates pollutants froﬁ
Tight 0ils such as gasoline, ’

The analytical data confirm the presence of oil and grease in deposits
at the suspected Teocations of previous tank sediment burial pits. The
analysis of groundwater samplies confirmed that BTX contaminants are present
in the groundwaters at one or more of the buried storage tanks. |

As a result, groundwater monitoring wells were installed at two
locations to enable collection of groundwater samples at three stations.
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5011 samples were collected at three stations in the characterization phase.
The groundwater samples were analyzed for PBHC and BTX, and the soil samples
and some groundwater samples were analyzed for oil identification using high
resolution gas chromatography to match the characteristics of oils found in

the soil with oils found in the groundwater samples.

The results indicate that the petroteum products found in the soils from
the old burial locaticons are weathered materials similar to No. 6 or Bunker
C fué] oil. The petroteum products found in all other samples were |
significantly different and were indicative of weathered gasoline. No
evidence was found to indicate that oil from previous disposal practices is
entering the groundwater, |

There are some petroleum-based hydrocarbons and BTX present in the
groundwater underdrainage system and the ¢il-water separator is generally
performing well in limiting these discharges to the Bay. No BTX was found
in either groundwater monitoring well. Further investigation is needed to
determine whether or not the existing tanks are leaking. However, it can be
stated that the weathered gasoline found in the groundwater samples couid
have come from aviation fuel leaks from the existing tanks but confirmaticn
of this can only be resolved by sampling o%rfank contents for comparison.

The results of the studies indicate that some Tight petroleum products
have entered the groundwater but not from previous waste disposal practices.
Consequently, the site does not require further study, investigation, or

remedial action under the NACIP program.

Tank Farm Four. This site has 12 concrete underground tanks, each with
a capacity of 60,000 barrels, Theée tanks were used by the Navy to store No.
5 and No. 6 fuel oils. The latest use of some of the tanks was under lease
to a private contractor but the types of oils stored are not known. The use
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of these tanks was discontinued several years age, when they were emptied
{but not cleaned) and refilled with water. When the tanks were in use, the
bottom sludge was periodically removed and disposed of by burning; however,
there was some suspicion that the cleanings were disposed of on the ground
in the general vicinity of the tank being cleaned. There are n¢ indications
on the site as to specifically where these deposits, if any, were made.
Sediment, surface water, and soil samples were collected for aralysis at
this site in the verification step. The surface water and sediment samples
were analyzed for lead and PBHC and the soil samples were composited into a
single sample which was analyzed for lead and o0il and grease.
The analytical data indicated that cne or more of the soil sémp]es was high
in lead and/or c¢il and grease and that some petroleum based hydrocarbons may
be escaping via surface runoff. The scurces of these contaminants could be
either of the fo11oﬁfng:

- Undefined locations of burial or dumping areas for tank bottom
sediments.

- leakage from tanks numbered 37 to 48 which were emptied but not cleaned
when taken out of service.

In order to determine whether or not contaminants in the soils and/or
abandoned tanks are migrating off-site, two'groundwater monitoring wells
were drilled in the charactérization phase. Additionaliy, the water phase
of six of the twelve tanks was sampied and analyzed so that a determination
can be made as to the fate of this liguid. A1l samples coliected were
anatyzed for Tead and PBHC.

The analytical data indicate that there is some petroleum-based
hydrocarbon contaminaticn in the groundwater. WNo significant concentrations
of Tead were found. Since the direction of groundwater movement is toward
Norman's Brook and the Bay, no water supplies could be affected by this
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contamination and any impact on beneficial uses of the groundwater or the
Bay would he practically non-detectable.

The pollutants found in the bottom water of the oil storage tanks are
such that the waters could, after pretreatment, be discharged to a sanitary
sewer during oil removal operations if necessary.

The following summarizes the recommendations for Site 12 - Tank Farm
Four:

There is no evidence to indicate that hazardous wastes are now or were
in the past stored in the tanks, or that any hazardous wastes were buried on
the site. These conclusions are based on the definitions of hazardous
wastes in EPA 40 CFR 261, Any remedial action will most likely be based on
(1) the State of Rhode Island Hazardous Waste Rules and Regutations, (which
cover a wider range of materials), or on (2) the State of Rhode Island
Requlations for Underground Storage Facilities Used for Petroleum Products
and Hazardous Materials.

Further investigations are needed to include additional record searches,
additional sampling and complete inventery of the contents of all tanks to
(1) determine if the tanks do fall under the State regulations, (2}
determine the guantities of oil and water to be reclaimed and/or disposed
of, (3) define a remedial action program to empty the tanks, clean the tanks
and inspect the tanks for defects, and (4) establish the extent of
groundwater contamination if the tank inspection indicates that leaks may
have occurred.

These studies should be coordjnated with the Rhode Island DEM to insure
proper compliance with State regulations because some of the provisions are
not possible to comply with for Tank Farm Four.

Therefore, the Rhode Island DEM should be asked to accept an
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alternative program affording equal environmental protection with respect to
Tank Farm Four, if permanent closure is requirad under the regulations.

Such an alternative program might include, for example:

I

Removal of contents and cleaning of tanks

- Inspection of tanks for Jeak or defects

- If evidence of possible leakage is found, install groundwater menitoring
wells and conduct a groundwater sampling and analysis program to
evaluate groundwater contamination

- Destruction of tanks or securing of tanks in a safe condition at the
option of the Navy

Temporary closure of underground tarks is also allowed under the Rhode
Island regulations. If the Navy should elect to maintain the tanks for
pessible future use as a tank farm, then temporary closure should be
reguested and special terms negotiated with the State of Rhode Isliand to
include consideration of the unique nature of the facility as a defense
installation, with terms similar to that suggested for permanent closure.

Te determine an order of magnitude cost for a remedial measure, a cost
estimate was made for demolition of the tanks.

The tanks would be emptied and cieaned and the roofs of the tanks
demolished hy collapsing them into the bottom of the tank. Several holes
would be made in the bottom of each tank and all piping removed. The tanks
would then be filled with bank run gravel! or on-site material, if available.

A groundwater monitoring program would be conducted to determine if
groundwater contamination exists and, if so, what remedial measuras are
needed.

The estimated cost for this work is $2,600,000 exclusive of well
installation, sampling and analysis.
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Gould Island Disposal Area. This site was used throughout the World War 11

period and received all the wastes generated on the island. Some wastes were
incinerated on the site and the ash was dumped on the site along with other
wastes. The deposits were made on a steep slope facing Narragansett Bay on
the west side of the island. The site was last used about 30 years ago. 1In
addition to the normal types of industrial refuse, there was considerable
waste production from electroplating and degreasing operaticns on the island
during World War II. Wastes from these operations would have gone to this
site unless they were discharged directly into Narragansett Bay. These
wastes would have included muriatic acid, chromic acid, copper cyanide,
sodium cyanide, sodium hydroxide, nickel sulfate, and Anodex cleaner.,

In the verification step, samples of near-shore sediments and mussels
were collected for analysis. A1l samples were analyzed for PCB, chromium,
cadmium, Tead, arsenic, mercury, selenium, siiver, copper, barium, nickel,
beryllium, antimony, and tin.

The anatytical data on samples collected indicated that metals are
accumutating in sediments and mussels near the Gould Island Dispssal area.
This judgment is basad on comparison of the verification step sampling and
anaiytical data with the controt station data. Elevated levels of tead,
‘copper, chromium, and nickel were detected in the sediments. MNo PCB
contamination was found in any of the sédiment sampTés.

Slightly elevated copper concentrations were found in mussels by
comparison to the controls. These do not appear fo be significantly high,
however. Ng other metals were found in the mussel samples, The PCB levels
in mussels were lower than those found in the controls.

Additional sediment and musse)l sampling and analysis was conducted in
the characterization step. All of the samples were analyzed for lead,
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copper, chromium, and nickel.

In general, the off-shore sediments samb!ed in the characterization step
were found to be less contaminated than the near-shore sediments. Elevated
levels of lead and copper were found in sediments ¢lose to shore. The
chromium and nickel concentrations at these stations were only slightly
above the control sample concentrations. Lead and copper are being
assimilated by mussels at rates higher than the controls.

The following summarizes recommendations for Site 14 - Gould Island
Disposal Area:

Hazardous wastes are known %to have been deposited in theAGouid Island
Disposal Area and there is evidence that contaminants (principally lead and
copper) have migrated out of the landfill and into the environment (mussels
and sediments)).

No groundwater level observations were made nor were any monitoring
wells instaT}éd because of logistical problems. Consequently, no data are
available to indicate whether or not the underlying groundwater is a
continuing major source of environmental contamination. No soil samples
were collected and there was no visible evidence of leachate discharges.
This means that no migration pathway was defined by the study to account for
the envirgnmental centamination found.

However, the proximity of the contaminated mussels and sediments to the
Tandfi1l strongly points to the Tandfill as the source of the contamination.
Surface runoff discharges into the Bay and the steep surface topography
indicates that the groundwater is moving into the Bay along with any
subsurface leachate which may be generated. The extent of the sediment and
mussel contamination was not defined at the northern and southern ends of
the 111, but it was established that the contaminants are confined to
near-shore Tocations.
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On the basis of the existing limited knowledge on mobilization of
contaminants from sediments, there is no justification for an action such as
removal of contaminated sediments to a disposal area. The elevated Tevé]s
of metals in mussels are an obvious concern and the data should be reported
to the State of Rhode Island. Any action with respect to the taking of
mussels for food from the area would be at the discretion of the State of
Rhode Island.

Additional studies are recommended to determine if the landfill is
continuing to contribute contaminants into the Bay and if so, the pathway(s)
by which this is occurring. The extent of the coatamination aiong the
shoreline also needs further study. The format of these studies should be
governed by the requivements of 40 {FR 300.68 which covers Remedial
Investigation/Feasibility Study (RI/FS) activities for a hazardous waste
site. These investigations would include monitoring well installaticns,
sampling of groundwater, s0il1 and surface water, and sediment and mussel
sampling pericdically to determine if the contaminant levels are changing.
In addition, feasibility studies would be conducted to develop and analyze
remedial alternatives.

To determine an order of magnitude cost for a remedial measure, a cost
estimate was made for a clay cap (3 feet thick), burial of the scattered
matallic debris along the shoreline, ané rip-rap of the seaward face to
minimize erosion. The estimated cost for this work is $650,000 exclusive of
well installation, sampling and analysis. As menticned above an RI/FS
program should be instituted before proceeding with any remedial measures.

A site monitoring program would continue for a five-year period to
determine groundwater quality and to determine if sediment and mussel
contaminants are increasing or decreasing.
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Gould Is]and Electroplating Shop.  Extensive electreoplating and degreasing

operations occurred on Gould Istand (Building 32) during World War II.

These operations existed only during the war. The wastes generated included
muriatic acid, chromic acid, copper cyanide, sodium cyanide, sodium
hydroxide, nickel sulfate, Anodex ¢leaner, and degreasing solvents. The
method of disposal could not be verified. However, rinse water was most
Tikely discharged into the bay while concentrated spent plating solutions
were probably bled slowly into the wastewater stream. Plating sludges, on
the other hand, were probably disposed of in the Tandfill.

Both sediment and mussel samples were collected at this site during the
verification step. The samples were analyzed for cyanide (sediment only),
chrpmﬁum, cadmium, tead, mercury, silver, copper, and nickel.

The analytical data on samples coliected indicated that slightly
elevated concentrations of cyanide and copper are present in sediments and
an elevated concentration of copper is present in mussels collected from the
vicinity of one of the discharge pipes at the Gould Island Electroplating
Shop.

Additional mussel sampling and analysis was conducted during the
characterization step. The sample was analyzed for chromium, copper, lead,
and nickel.

The analytical data on sampTles collected indicate that metals in mussels
are comparable to the controls.

No furtner studies or remedial actions are needed at this site because

the levels of contaminants found are not significantly high.

-15-



CONTROL SAMPLING POINTS




i
[

o

Q\‘:'J Allrn Meordor

——

Mawsl Corra b ion
Betmbion Cenler Davigyity

fer AN Caalte -
1 Totum wusior

1y

/7
f =75

Fadions?

GRAPHIC SCALE

14 Park ]

o talnnd

"

,:,';.‘;_k;_lf'o famouth
peg 4

!!‘I' E

i3 HIMES Anga
- L
.. ~
R oy

e

Rivet

)
LY
c
I
3
2 5
1]
78T /s TANR s o
7“; L\ Doteh ,'
{3 Ik oy
ok i*’-“)) Hobor L)
. s POt tetendt 3
# ; ot
FORT WFNI!U{I
' STATE pAzt X Suchunst Point
IENTON POIN
FATAIE pasx R .
: c* n“'sclk’mi&c Ptk faa
Buvrf Yai2 Brenlon Point TLSHING AREA L E G E N D
2= ‘
0 sz woamion s NuMBeR
4 STATUTE MILES 0 v 1 2 37 4 $ : ! y :
e S~ e D) CONTROL STATION 8 NUMBER
KILOMETERS AT L6 122 s §.44 208

ON HAZARDCUS WASTE
TRAINING CENTER

CONFIRMATION  STUDY
NEWPCORT  NAVAL EDUCATION &

SITES

SITES INVESTIGATED

& CONTROL SAMPLING STATIONS

ST

RIS

Vet CMastawatyr :‘.Zo.nullar!!\, I,

Sramioed, Connsgticgl

LEA LOUREIRO ENGINEERING ASSOCIATES

MAR. 13,1985

o prefsssionst

CONSULTING ENGINEERS

corporation

AVON (T,

FIG. NO. 2




VERIFICATION SAMPLING POINTS



EBB %—)

:,....__@. FLOOD

-
<
0 APPROXIMATE EDGE
g OF FILL
=
12
Ly la.
Q=
v
m:ﬂ
§ NO HAZARDCUS WASTES
e DEPOSITED SOUTH OF
§ THESE BUILDINGS

LEGEND
H A, SEDIMENT & MUSSELS

LEACHATE

GRAPH}C SCALE
CONFIRMATION STUDY McALLISTER  POINT Fll
ON }(—D{AZAR{)@JS WASTE SITES SITE NO Ol LAND L
NEWPORT NAVAL EDUCATION & .
TRAINING CENTER VERIFICATION SAMPLING POINTS
FEB. 28,1984
j W! LEA LOUREIRO ENGINEERING ASSOCIATES REVISED MAY 819584
York ‘Wostawalars Camuizanty, tng. C_ONSUL_HN(; ;;«:éfr;ggjs e AYON (T, FJG. NO. 3
Famtord Cannaglicut




) .
,
o
S|y
o
p ]
i o )
= {
04
APPROXIMATE
EDGE OF FILL.
S
<
0
L
G
>
t v
o
2
< )
o<
3 |w
o
«
<T
=
ILEGEND

b

SOIL

200

100 I FéET 1
GRAPHIC SCALE

SEDIMENT 8 MUSSELS .& !

;
[}
i
i

————
-

Py
- —

o TR e L
c Y Al gl fil s T
PR S e A
¢ i ,' \ " Hh ;
- l\ ; ./.'

B

CONFIRMATION  STUDY
ON HAZARDQUS WASTE SITES
NEWPORT NAVAL EDUCATION &

TRAINING CENTER

MELVILLE NORTH LANDFILL
| SITE NO 02

VERIFICATION SAMPLING POINTS

iC)

LEA LOUREIRD ENGINEERING ASSOCIATES

FEB. 28,1984

,,,.HMMWN

Tark  Wortewots Contulante, leg,
Stemiord Connscticw

COMSULTING ENGINEERS

a proefesslonal tarporgtion

FIG. NO. 5

AVON T,




SEE FIG.NC. 9 FOR CONTINUATION OF DRAN TO
Oli~WATER SEPARATOR

/

LEGEND
A A A
AR "@ GROUNDWATER
VS
i z Vi

MELVILLE
PUBLIC

CONFIRMATION  STUDY
ON HAZARDOUS WASTE SITES
NEWPORT NAVAL EDUCATION &

TRAINING CENTER

TANK

FARM ONE
SITE NO 07
VERIFICATION SAMPLING POINTS

LE A LOUREIRO ENGINEERING ASSOCIATES

FEB. 28,1984

=
ARAS

Tork  cNavtawolar Consultapts, ine,

a profassional

CONSULTING ENMGIMEERS

CArRoration

FIG.NO. 8

FISHING




NX\ ¥ : o
“‘"‘"*-—-.,4_/,____“
TR .
’“‘“—“—-xwwg

CHAMBER !63—9 NOTED THIS DRAIN COLLECTS GROUNDWATER
FROM THE VICINITY CF BURIED TANKS e N
NUMBERED 13 T0 I8 { SEE FIG NO. 8
FOR CONTINUATION)

~ X

- CIL-WATER ' i
SEPARATOR _

THESE BYPASS LINES -WERE USED
DURING SAMPLING AT STATION 04

L~ WATER
SEFAPA?/
i
FEET

GRAPHIC SCALE a /

ON FAZAROGUS Waseoes | ANK FARM ONE — GIL - WATER SEPARATO

NEWPORT NAVAL EDUCATION & L. SITE NO 07 e

TRANNG CENTER VERIFICATION SAMPLING POINTE |
Y\j\C] LEA LOUREIRQ ENGINEERING ASSOCIATES FEB. 28,1984 g
ST regutamater Consubants, . CONSULTING ér::c;;n:;;?us; o AVON CT. FIG. NO. 9 -
Stamfard, Connecticut . -




_LEGEND

NI A seoment

SOIL

400 s} 400

2060 FEET =.;-.‘ ——

SURFACE WATER -

BURIED
STORAGE

NOTE:

THE SURFACE WATER AT STATION 09

WAS ACTUALLY GROUNDWATER SEEPAGE

N WET WEATHER.

CONFIRMATION  STUDY
ON HAZARDOUS WASTE SITES
NEWPORT NAVAL EDUCATION &
TRAINING CENTER

TANK FARM FOUR
- SITE NO 12
VERIFICATION SAMPLING POINTS

LE,\ LOUREIRO ENGINEERING ASSOCIATES

FEB. 28,1984

York  Wastswaltar Consultonts, loc COMSULTING ENGINEERS

Stamlord, Connnetieut

a profastional  corporalion Q
- woncr FIG.NO. 12




. £
My s e ek o

GOULD ISLAND |
DISPOSAL AREA r"‘"‘\

200 g
iR I R

[ u_. o
K)O 0

GRAF’HIC SCALE

~
vy

LI T e e et

CONFIRMATION STUDY
ON HAZARDOUS WASTE SITES

TRAINING CENTER

GOULD ISLAND DISPOSAL AREA

NEWPORT NAVAL EDUCATION & SITE NO 14 :
VERIFICATION SAMPLING POINT¢

e

York  Wastewater Cone ihmh Int:_
Stamlore, C ut

L‘Eﬁ LOUREIRD ENGINEERING ASSOCIATES

FEB. 28, 1984

1

i

a profassionosl corporation

CONSULTING ENG%NEIERS AOM,CT.

FiG. NO. 14




EBB -ntm-—-—-—)

C—.—W FLOOD

END OF DISCHARGE PIPE
NOT LOCATED

LEGEND
£ SEDIMENT & MUSSELS

END OF DISCHARGE - |
PIPE LOCATED

5 Lz e a5
2 R i s 4

prengnn
i )

GRAPHIC SCALE

o ST s | GOULD ISLAND ELECTROPLATING SHOP
NEWPORT NAVAL EDUCATION &

TRAINING CENTER VERIFICATION SAMPLING POINTS

{Y\f\,cg | LEp LOUREIRO ENGINEERING ASSOCIATES FEB. 28,1984

a professlonal  corparation

fork Wastewater Gonwuants, e CONSULTING ENGINEERS AVON, CT. FIG.NO. I8
tamiard, .

Connaciicut




CHARACTERIZATION SAMPLING POINTS



. AT 4
;’/%/ ;I } Jl f}"} /l /
5%’ .- IHJf 2 *l/" k
J!/{/} l__:G“| |/ ]! ] ~
o O St
g AR AT TN ')
% . , ,L__..(.\ s-ﬁl; 1 { \% \ I , 2
7l /”“\ﬁi TNy Iy
il // VAR | i) ]
’!}'/l.f/'l [ 7 !: l\li }j / I C .
ol A 1*!\ / /j;’ /l
];/;/ﬁu” IR
A a0 e )
i Ww oy
I Y AVANE
;::E \ ’F{q RRS“RTAAN
| bl L1 APPROXIMATE  EDGE
o “ : ' OF FILL
&
Ak
L .
2 CEMETERY
o<
2w
&
o
ﬁ:’(
=1
LLEGEND
&, SEDIMENT AND |
MUSSELS NO HAZARDOUS WASTES
/\  SEDIMENT ONLY DEPOSITED SOUTH OF
A MUSSELS oY THESE BUILDINGS
@ GROUNDWATER

\
3 \
as)
RN
S
o CONTTRAATON STUT McALLISTER  PONT_TANDFILL
NEWPORT NAVAL EDUCATION &
TRANING CENTER CHARACTERIZATION SAMPLING POINTS

9 prefloariond] torpdseven

CONSULTING ENGINEERS avon e | FIG.NO 4

l M} ‘ Le s LOUREIRD ENGINEERING ASSOCIATES MAR. 13,1585

York  Wortawalser f,nmuhgpijlh:‘
St1eamiard Coawn botgicm s




Gy e - -

....-l..
PR o

—
———

—
3 — e am .-

-
AN ~ TREm L Tl
e — e e P, A ™ - . )..x”ﬂ.:lzll”.... —
-— T SR - T T Bl T
e T —— .Wl.lnuﬂ."#.lll.! T =+ B

e = —
v T S e L
e T T e e
e Sewn . —

T et —

ity —ran —

T R e e o e,

{ &k WASTE PITS
L—Q;x——--——t

I

!

m .

=

. :

- ks Lo S ¢
\\\ ~ . l\
: | | .\\ .

—‘ ﬂ..-ﬁ 2t
B S

1 g83
Qoo+ é|v

JIVSSvd LSv3
AVE: LIISNVIVHYEYN .

200

GRAPHIC SCALE

100 Fe

MELVILLE NORTH LANDFILL

SITE NO 02

CHARACTERIZATION SAMPLING POl

N
)

1985

MAR 13,

FIG. NO. 6

CONFIRMATION STUDY
ON HAZARDOUS WASTE SITES

NEWPORT NAVAL EDUCATION &

TRAINING CENTER

YWC

LEA LOUREIRO ENGINEERING ASSOCIATES

o
Cl.
E
=3

.
=]
5
o
&
4
2 8
”
S
£

= o

22
A
= D
x
)
=
%]
=z
(8]
5]

Torx  Wasiewats Consubanats, ino
Cannmecticuf

Stamiord,




OILY SOIL PILES = 6000 SE@ 3FEET
AVE. DEPTH=670 CY..

EBB@———)

(——m FLCOOD
S

ks - . APPROXIMATE § OF
30 — UNPAVED ROADS
.
e ' i 2
s MWF‘ N
°

-

<t

m

3 o
z:;() =

ey Fe)

ol Lo

L2

Chyg

<

[0

o

<<

=

36
%y
20 FeEr 20
GRAPHIC SCALE

on mﬁi@; TION SSTWW“ES MELVILLE NORTH LANDFILL
NEWRCORT NAVAL EDUCATION & SITE NO.O2

_ THAINING CENTER SOIL SAMPLING LOCAT?ONS
\(\f\(ﬂ | LE, LOUREIRO ENGINEERING ASSOCIATES } MAR. 13,1985
",_.-_..._N.mm“h—.—-) o 9 srateivsrenal  Codadratan
':3‘-':'.’“‘::“: il cl’ﬂ‘:,?i“,‘_'..l.n.f' COMNSULTING ENCINEERS . AVCM CT, l FlG- NO- ?




MELVILLE .1
PUBLIC o
FISHING - E

LEGEND
@ GROUNDWATER

SEE FIG. NG i FOR CONTINUATION GF DRAN TO
: OIL-WATER SEPARATDR

~ CONFIRMATION STUDY
ON HAZARDQUS WASTE SITES TANKSE%RK% 83}“{ _
NEWPORT NAVAL EDUCATION &
TRAINING CENTER CHARACTERIZATION SAMPLING POINT 4
Y\/\C! L, LOUREIRO ENGINEERING AssociaTes | MAR 13,1965
— o a professional coiporalion - :
Sramlorg o T e CONSULYING ENGINEERS AVON CT. F16.NO. 10 P




Ty 1
'"_""'-\x""*-ﬁ_._‘_¥ d X % X x
| B e T L
CHAMBER 53.9 NOTE. THIS DRAIN COLLECTS GROUNDWATER ¥
FROM THE VICINITY OF BURIED TANKS P

NUMBERED 13 TO 18 { SEE FIG. NO. 10
FOR CONTINUATION }

QIL-WATER
SEPARATOR

THESE BYPASS LINES WERE USED
- DURING SAMPLING AT STATION 04

OIL-WATER
SEPARATER EFF

GRAPHIC SCALE a

ON rpraTion ST | TANK' FARM ONE — CIL-WATER SEPARATOR

NEWPORT NAVAL EDUCATION & SITE NO O7
TRAINING CENTER CHARACTERIZATION SAMPLING POINTS

@ Len Loureiro encinesain Associares MAR. 13,1985

Aestaesiandl  L0cpneaion
Torl ‘Woslewatsr Cossufants, ng CONSULTING ENGINEERS AYONM CT, F’G. NO. ]]

Stdamiorg, Connscircut




LEGEND

@ GROUNDWATER
= TANK SAMPLE

......

i . s “q, -
GRAPHIC SCALE

e W W £ I

-y
/35

{

CONFIRMATION STUDY
ON HAZARDOUS WASTE SITES
NEWPORT NAVAL EDUCATICN &
TRAINING CENTER

TANK FARM FOUR
SITE NO 12
CHARACTERIZATION SAMPLING POINTS

Y

L& LOUREIRO ENGINEERING ASSCCIATES

MAR.13,1985

i F

York  Wartawdier Consuitonts, nc
Stamiford, Conng sHewd

CONSULTING ENGINFERS

a prafessiomal  corparoton

AVON CT.

FIG. NO. 13




. U i
n

f
Y

(——'ﬁ"- FLOQD

_LEGEND

A SEDIMERTONLY

aj

f
Q
200 }
GRAPH%C SCALE
CONFIRMATION  STUDY D D A

Sl | OO 'Sggyg h?égﬁ%s .
| TRAINING CENTER CHARACTERIZATION SAMPLING POINTS

Lea Loureiro encinesring associates | MAR. 13, 1985

Ve

a prelassional coiparabon

CONSLLTING £ NOINES ¢ i K NO. IS

Io;k ‘Waslawater Cansuldoats, Inc




LEGEND
A\ musseLs onwy

SRAPHIC SCALE

(-'—.—“— FLOOQD

END OF
NOT LOCATED

DISCHARGE PIPE

CONFIRMATICN  STUDY
ON HAZARDCUS WASTE SITES
NEWPORT NAVAL EDUCATION &

TRAINING CENTER

GOULD ISLAND ELECTRCPLATING SHOP |
SITE NO 17
CHARACTERIZATION SAMPLING POINTS |

LE}\ LOUREIRO ENGINEERING ASSCCIATES

MAR. 13, !985

Yorx ‘Naitswater Cossultanis, lng
Sramford, Connacticy?

CONSULTING ENGINCERS

a professhensl  Corparation

FIG NG. 17

AVOH,CT.




A. INTRODUCTION

1. Scope and Purpose

This report covers the results of the two-step confirmation studies at six
sites where hazardous wastes were suspected to be causing adverse effects on the
environment due to past waste disposal practices at the Naval Fducatien and
Training Center, Newport, Rhode Istand (see Vicinity Plan, Figure 1). The
purpese of the initial verification step was to locate sources ofcontamination,
determine the presence of specific toxic and hazardous materials and determine
generalized site hydrogeology. The purpose of the follow-up characterization
step was to develop a quantitative assessment of the contamination identified
in the verification step. The six sites investigated are 1isted in Table 1 and
the locations are shown on.Figure 2. In addition to the sampling program for
the six disposal sites, sampling was conducted at two control sites as Tisted in
Table 1 and shown on Figure Z.

The sites to be evaluated were sefected in the Initial Assessment Study
(IAS) complieted for the Naval Education and Training Center fn March, 1983. The
IAS was the first phase of the Navy Assessment and Control of Installation
Pollution (NACIP) program designed to identify contamination of Navy lands re-
sulting from past operations and tq institute cbrfectivé measures as needed. The
second phase of the NACIP program is the confirmation study; this report covers
the resultts of the entire confirmation study (verification and characterization)
and includes recommendations for forther studies and/or remedial action as
appropriate. Institu%ion of the remedial measures will constitute the third and
Tast phase of the NACIP program.

This report presents the details of the sampling and analysis program
conducted in the confirmation study, An environmental analysis of the data is

presented for each site.
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Site

NO .

01

02

G7

12

14

17

N1

N2

TABLE 1

SAMPLING SITES AND CONTROL STATIONS

Site Name

McAllister Point
Landfill

Melville North
Lan@fi]l

Tank Farm One
Tank Farm Four

Gould Island
Disposal Area

Gould Istand
Electroplating
Shop

Control Station
at end of Corey
Lane, Portsmouth,
Rhode Istand

Control Station
of f Rte. 138 north
of Newport Bridge,
Jamastown, Rhode
IsTand

Type of Hazardous Waste Disposal Activity

Landfilling of NETC wastes for 20 years;
PCB-contaminated oils; other waste o0ils; spent
acids, paints and solvents.

Similar to McAllister Point Landfill

Burial of light oi] and gaseline tank bottom

sediments.

Burial of residual fuel o0il tank bottom
sediments.
Burial of eleciroplating wastes

Discharge of electroplating wastewaters into
Narragansett Bay.

None suspected or evident near sampling point

None suspected or evident near sampling point
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The work described herein was carried out under A/E Contract No.
N62472-83-C-1154 by Loureiro Engineering Associates of Avon, CT with laboratory
analyses and other support being provided by York Wastewater Consultants of
Stamford, CT.

2. Initial Assessment Study

The Initial Assessment Study (IAS) performed by Envirodyne Engineers, Inc.
at the Naval Education and Training Center covered a total of 18 potentially
contaminated sites. FEach of the sites was evaluated with regard to
contamination characteristics, migration pathways and pollutant receptors. The
study concluded that, while none of the sites posted an immediate threat to
numan health or the envircnment, the following nine sites warranted a
confirmation study: McAllister Point Landfill, Melville North Landfiil, Tank
Farms One through Five, Gould IsTand Disposal Area and Gould Island
tlectroplating Shop. However, the IAS recommended that the confirmation studies
be conducted at Tank Farms Two, Three and Five only if contamination is found at
Tank Farm Four. As shown in Table 1, the confirmation study included only six

of the nine sites.



B. COLLECTION OF SAMPLES - VERIFICATION STEP
1. General

The sampling program for the verifiﬁation step was based on the data
presented in the IAS, supplemented by data chbtained on a field reconnaissance in
October, 1983. The selection of sampling stations and parameters for laboratory
analysis was based on hazardous waste constituents which were known or suspected
to be present at each site. The types of samples were selected on the basis of
environmental importance (e.g., food sources, food chain, ground water), avail-
ability of the animals or substrate at or near each site and the possibility
that harmful constituents might have an adverse effect. To obtain the highest
probability that adverse effects; if occurring, would be detected, sampling
stations were located as close as possible to the potential points of
contamination. |

2. Sediment Sampling Methods

Sediment samples were collected with a hand coring dev}ce although in some
locations (because of the presence of very coarse sediment materials such as
rocks, boulders and stones) it was necessary to sample by scooping the top layer
of sediment into a sample container. It was the intent to collect three
sediment samples at each designated sediment samp]ing station - a surface
sample, and samples at depths of one and two feet - although only the surface
sediment samples were intended for laboratory examination in the verification
step. The sediment samples at greater depths were intended for use, if
necessary, in the characterization step; these were obtainable only at the three
Melville North tandfill sampling stations and at one station at the Gould Island
Electroplating Shop site.

The hand coring device consisted of a 1-1/2 inch diameter transparent
plastic pipe. The lower end of the pipe was fitted with a coupling having a
saw-tooth end to aid in forcing the corer into the sediment. A tight-fitting
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‘rubber stopper was placed in the Tower end of the device before lowering the
tube onto the surface of the sediment. The stopper was pulled up by a cord at
approximately the same rate as the sedimeni was peneirated. Upon withdrawal
from the water, the rubber stopper prevented loss of the core (except with very
coarse sediment materials). The core was removed from the tube by first pulling
the stopper past a vent hole in the side of the pipe after which the core could
be removed into sample containers by gravity with the aid of some agitation;

3. Mussel Sampling Methods

Mussels were collected by hand from the intertidal zone. An effort was made

to include only the edible blus mussel (Mytilus edulis) in the sample although a

few others may have heen collected. The laboratory was instructed to analyze
only the edible blue mussel. In most cases, the sample {at least 100 animals,
1-1/2 to 2 inches Tong) was gathered in an area covering no more than a 50-foot
Jjength of shorelina.

&. Soil Sampling Methods

Soil samples were hand excavated by shovel and, where necessary, by use of a
pick or crow bar to loosen material. Before each use, the sampling implements
were cleaned with hexane and/or inserted several times into the soil near the
sampling point. At the desired depth, a soil sémp1e was removed with a shovel
and placed on a clean polyethylene sheet from which it was transferred into
appropriate sample containers. The waste hexane and the used polyethylene
sheets were appropriately discarded after use on each sample.

5. Leachate Sampling Methods

Leachate samples were collected only at the McAllister Point Landfill where
liquid was observed discharging from fhe Tandfill at two locations at the
surface adjacent to Narragansett Bay. No attempts were made to collect
subsurface leachate flows in the verification step.
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At one location, there was a significant flow out of the face of the land-
fi11 following each high tide. This flow was sampled by dipping with a glass
container with the mouth pointed upstream and tranferring the sample into the
appropriate sample containers. The 50-milliliter sample vial for examination
for volatile compounds was dipped so that it was filled to overflowing with the
mouth pointed upstream, and then capped to exclude air. The container used to
dip the sample was appropriately discarded after use on each sample.

At the other observed leachate discharge, 1iquid was trickling out of
numeraus places at an exposed face of solid waste deposits. Two places were
selected for $aﬁp}ing based on suitability for collecting the small trickie of
flow without picking up sediments or other foreign material in the sample. At
both places, a small trough was formed of aluminum Foil to collect the trickling
leachate and to conduct it into a bottie from which the sample was transferred
to appropriate sample bottles. The 50-miltliliter sample vial for examination
for volatile compounds was collected to overflowing at the aluminum trough and
capped to exclude air.

6. Surface Water Sampling Methods

One surface water sample was collected at Tank Farm Four, This sample was
collected on the south side of the site where, in wet weather, groundwater was
seeping out to forﬁ a small stream. This f}ow was sampled by dipping with a
glass container with the mouth pointed upsiream and transferring the sample into
the appropriate sample containers. The container used te dip the sample was
appropriafe]y discarded after use.

7. Ground Water Sampling Methods

Ground water samples were collected from two locations at Tank Farm One, cne
at a 36-inch diameter ground water observation pit near the south bank of
Helville Pond and the other from a ground water collection pipe system normally
discharging into an oil-water separateor (which was bypassad during sampting).
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The ground water observation pit was sampled by pumping directly into
appropriate sample containers. The pump was an electrically-driven peristaltic
pump; power was obtained from a gasoline engine—drivén generator. The poly-
propopylene suction tubing was weighted and the end submerged about one foot
below the water surface in the pit. The pump was operated about five minutes
before collecting the sample. No attempt was made to draw down the water Tevel
in the pit prior to sampling.

Thé ground water collection pipe system was sampled by direct discharge from
an ¢open end pipe into appropriate sample containers. The oil-water separator
was bypassed for a minimum of 15 minutes into a nearby holding basin where the
samples were collected at the discharge pipe at the retaining wall on the east
end of the basin.

8. Sample Containers and Field Preservation

Five types of sample containers were used:
- Two-1iter glass bottle with Teflon-lined screw cap. -

- One-liter wide-mouth glass bottle with Teflon- or aluminum foil-lined
SCrew cap.

- BC0-milliliter plastic bottle with Teflon-lined screw cap.

~ B0-milililiter glass, Teflon septum-capped vial,

- Zip—]oc plastic bag (with sample pre-wrapped in aluminum foil}.

A1l samples were preserved by placing them in coolers chilled with dce. In
addition, the following preservation technigues were used for specific analyses

on water and leachate samples:

Metals - Add 1-2 milliliters of concentrated nitric acid (pH < 2)

BTX - Add 1-2 milliliters of concentrated hydrochloric acid (pH < 2)
Cyanide - Add 1-2 milliliters of 50% sodium hydroxide (pH > 12)

Phenols - Add 1-2 milliliters of phosphoric acid {pH < 4) and 1+ gram

copper sulfate crystals
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The 50-miliiliter vials for volatile organic and BTX testing were slowly
filled to overflowing and capped to exclude air in water and leachate samples;
for s0il samples, %he vials were filled as much as practical and then tightly
capped.

Table 2 shows a summary of the sample containers and field preservation
techniques for the varicus types of samples collected.

9. Sample Identification and Custody

Each sample container waé Tabeled as soon as possible after collection (and
after addition of preservatives, if required) with a pre-numbered peel off
gummed label furnished by the laboratory. A copy of a typical label is shown in
Appendix A. Each label was ccmpqsed of three parts, each part having the same
pre-printed laboratory sample number to facilitate cross references to Chain-of-
Custody sheets and Laboratory Services Reguest/Custody sheets. The three-sec-
tion label served the functions of (1) maintaining a seal by affixing the large
portion of the label to both the container 1id and body of the container; (2)
maintaining chain-of-custody records by affixing the smallest portion of the
Tabel to the Chain-of-Custody sheet; and (3) minimizing numerical transcription
errors by affixing the Jower part of the label to the Laboratory Services
Request/Custody sheet.

The large main section of each label was filled out to provide the following
information:

- Job number and client

- Date of sample collection

- Check box to indicate that sample is to be saved

- Sample identification number

The Jower part of the label was also filled out with the sample
identification number identical to that entered on the main section of the
fabel. The three parts of the tabel were then placed on the sample container,
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TABLE 2
SAMPLE CONTAINERS AND FIELD PRESERVATION - VERIFICATION

Container Used

*See Table 3
*#*A11 samples were not analyzed for the indicated parameters.
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Suftix
Used in Minimum Parameters
Sample Sample Sample to be Preservation
Type Description Ident.* Quantity Analyzed**  Techniques
Sediment Glass bottle, - 250 grams PCB, VOC Caol, 4°C
wide-mouth, Metals
one-liter
Mussels Pre-wrapped in - 100 mussels Metals, Cool, 4°C
aluminum foil PCB
and placed in
plastic bag
Soil Vial, A 20 grams voc Cool, 4°C
EG-milliliter
Glass bottle, B 100 grams  Other Priority Cool, 4°C
wide-mouth Pollutants
one-liter
Leachate  Vial, A 50 mitliliters VOC Cool, 4°C
AQ-milliliter '
Glass bottle, B 2 liters Acid & B/N Cool, 4°C
two-1iter Extract
Plastic hottle C 500 mit1iliters Metals HNO5 to
500-mitliliter pH < 2
Plastic bottle D 500 milliliters C(yanide NaGH to
500-milliliter pH > 12,
Cool, 4°C
Giass bottle, E 500 milliliters Phenois 1 Gram CusS04
wide-mouth, ’ H3PO4 to
one-liter pH < 4,
cool, 4°C
Surface Glass bottle, A 2 liters Pat,-Based Cool, 4°C
Water wide-mouth, ' H.C.
two~titer
Plastic bottle, B 500 milliliters Lead HNO 5 to
500-milliliter ph < 7
Ground Vial, A 50 milliliters  BTX HC1 to pH
Water 50-milliliter 1-2
3lass hottle, B 2 liters Pet.-Based Cool, 4°C
wide-mouth H.C.
two-1iter
Plastic bottle, ® 500 milliiiters Lead HNO» to
500-milliliter pH < 2



on the Sample Custody sheet and on the Laboratory Services Request/Custody
sheet. The executed Sample Custody and Laboratory Services Request/Custody
sheets are bound separately in VYolume Il for the samples collected.

The sample identification entered on the labels consisted of three parts
separated by dashes; e.g. 01-09-MS. The first two digits were the site number
at which the sample was collected (see Table 1 for site numbers; control
stations were assigned numbers N1 and NZ). The next two digits were the station
number at the site (see Sections F to K). The letters in the last part of the
sample identification designated the type of sample (see Table 3 for a complete
list of codes). The above example represents a sample of mussels collected at
Station 09 at Site No. 01, the McAllister Point Landfill,

To maintain control over the sample from its origination in the field
sampling program through receipt and analysis in the laboratory, a
chain-of-custody program was instituted for convenience in handiing and legal
considerations.

At the sampiing site, the person who collected the sample placed it in the
appropriate container and transferred the sample to the project manager who was
responsible for {(or delegating responsibility for) addition of proper
preservatives to the samples. The project manager then completed all the
necessary Tabeling and preparation of Sample Custody and Laboratory Services
Request/Custody sheets. The Sample Custodyﬁsheet was signed by the person
collecting the sample and by the project manager.

The samples were then turned over to the custody of an on-site
representative of the laboratory who also signed the Custody Sheet and became
responsible for centinuing preservation, storage and transportation of the
samples to the laboratory. Samples were kept on ice in coolers in a vehicle
kept locked when not attended.
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IABLE 3
CODES USED IN SAMPLE TDENTIFICATION - VERIFICATION

Code Sample Types

GWD Groundwater collected after a period of dry weather (suffixes
A, B and C represent bottles for different types of analyses;
see Table 2)

GWW Groundwater collected after a period of wet weather {(suffixes
A, B and C represent bottles for different types of
analyses; see Table Z)

LU Leachate ftrom landfill collected after a period of dry weather
(suffixes A to £ represent bottles for different types of
analyses; see Table 2) ‘

LW Leachate from landfil] collected after a period of wet weather
(suffixes A to E represent bottles for different types of
analyses; see Table 2) .

MS Mussels {Mytilus edulis)

SD Sediment core {suffix A indicates 0 to 4" depth; B indicates
center of core and C bottom ot core except at Gould Island
Electroplating site suffix B indicates 6" to 12" depth - the
depths along the core included in the sample are shown in
inches in ( ) totlowing the sample type where appropriate in
tables in Sections F to K).

Sk Sot1l {suffixes A and B represent bottles for different types
of analyses; see Table 2)

SWW surface water c¢ollected after a period of wel weather

{suffixes A and B represent bottles for different types of
analyses; see lable Z)
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At the Taboratory, the samples and Custody Sheets were transfer%ed'to the
incoming sample log-in room and the person receiving the sample signed the
Custody Sheets. The samples were then logged in by the Sample Custodian;

Each analyst who worked on & sample signed the corresponding Laboratory Re-
quest/Custody Sheet and maintained responsibility for the sample until the next
analyst worked on the sample. This procedure was monitored by the Sample Cus-
todian. Upon completion of the analyses, completed results, analyst's initials,
date of aﬁa}ysis, notebook and page numbers were vecorded on Resulis of Analyses
Sheets which were then attached to the Laboratory Services Request/Custody Sheet
and given to the Sample Custodian for raview. After review of the data, the
results were organized on a computer and archived.

The samples were stored (or preserved if not already preserved) as dictated
by sample type, which was the responsibility of the Sample Custodian. While
samples were "work-in-progress" they were stored on the Sample Holding Shelves
or the freezer or refrigerator (as required). This was noted on the Laboratory
Services Request/Custody sheet for expeditious sample location by the next
analyst., Completed samples were placed on the thirty day holding shelves and
then transferred to the sample storage trailer for holding for an indefinite
neriod,

10. Control Samples - Verification Step

The control samples collected in the verification step (Statien Nos. N1 and
N2} are listed in Table 4. The locations of the sampling points are shown in
Figure No. 2. The principal purpose of the control sampling program in the
verification step was to obtain data on the marine environment at and near the
shoreline of areas not affected by any of the six sites,

The philosophy used in selecting the control stations was that they should
offer similar abiotic facltors and should not be close to any known point sources
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NO.

8765
8766
8775
8776

TABLE 4

CONTROL SAMPLES COLLECTED - VERIFICATION STEP

STA TYPE TIME
11-30-83

N1 Sediment (0-4)* 9:30 A.M.

N1 Mussels 2 9:30

N2 Mussels 11:10

N2 Sediment (0-4) 11:20

ANALYSIS FOR

Cyanide,PCB,Metals**
PCB, Metals
PCB, Metals

Cyanide, PCB, Metals

*Numbers in { ) are depths of sediment samples below top of sediment.

*xMetals = Cr, Cd, Pb, As, Hg, Se, Ag, Cu, Ba, Ni, Be, Sb, 5n.
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of pollution, but should be ¢lose enough to the six sites (but outside the
direct influence of the sites) under investigation so that biota and sediments
collected at the control stations will have been exposed to similar estuarine
conditions as those collected close to the six sites. The differences in
analytical results hetween conirol samples and site specific samples will give a
general indication of the environmental impact of the six sites. It is obvious
that all samples, including controls, will be subject to Bay pollution toads.

By locating the site specific sample stations very close to the respective
sites, the highest probability of detecting the potential pollutants frem that
site was achieved. By locating the control stations near thé six sites, a
cemparison can be made between the site specific samples and the control samples
with similar exposure to Bay pollutants but without direct influence of the six
sites. If the control stations were Tocated outside the Bay, or in very
different abotic envirvonments, such comparisons would nct be meaningful because
important abiotic factors would not be consistent and thé tevel of pollutants
detected could not be evaluated against other similar areas of the Bay.

The control samples were collected at two sites in East Passage of
Narragansett Bay - N1 north of Site 02 and N2 south of Site 14. The shoreline
conditions were very similar to those at most df the site specific stations, the
only exception being the Melville North Landfill where softer sediments were
found. The sediments were stony at both control stations, particularly at
station N1,

The results of analyses on control samples are shown in Appendix C and in
appropriate tables in Sections F to K where site-specific findings are

discussed,
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C. COLLECTION OF SAMPLES - CHARACTERIZATION STEP

1. General

The sampling program for the characterization step was based on the data
collected in the verification step. The selection of sampling stations and
parameters for laboratory analysis were based on the need to quantitatively
determine the extent of contamination and the types of contaminants found in the
verification step.

2. Sediment Sampling Methods

Sediment samples were collected from the tdp four to six inches of the
bottom deposits. Scuba divers were employed to collect the samp]és. Because of
the presence of very coarse sediment materials such as rocks, boulders, and
stones, the samples were collected by scooping into plastic scoops and then
transferring the sediment into the sample containers.

3. Mussel Sampling Methods

Mussels were collected by hand from the intertidal zone. An effort was made

to include onty the edible blue mussel {Mytilus edulis} in the sample although a

few others may have been collected. The laboratory was instructed to analyze
only the edible blue mussel. In most cases, the sample {at Teast 100 animals,
1-1/2 to 2 inches long) was gathered in an area covering no more than a 50-foot
length of shoreline.

4. Soil Sampling Methods

S011 samples were hand excavated by shovel and, where necessary, by use of a
pick or crow bar to loosen material. Before each use, the sampling implements
were jnserted several times into the soil near the sampling point. At the
desired depth, a soil sample was removed with a shovel and placed on a clean
polyethyiene sheet from which it was transferred into appropriate sample
containers. Polyethylene sheets were appropriately discarded after use on each

sample.
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5. Tank Sampling Methods

Water samples were collected from inactive 01l storage tanks by use of a
depth sampler. Samples were collected at the bottom of the tank. The sampler
was lowered into the tank through a sampling port in the top of the tank. The
pottom port of the sampler was held closed during descent by a weighted plug
which was forced away from its seat upon contact with the bottom of the tank.
The inlet port of the sampler automatically closed upon Tifting the sampler.
The contents of the sampler were transferred to sample containers. The sampler
was cleaned with potable water between sampling stations.

6. OGroundwater Sampling Methods

aroundwater samples were collected by bailing from monitoring wells
installed for this purpose; three wells were installed at the McAllister Point
Landfill and two each at Tank Farms One and Four. Monitoring well installation
is covered in Section E.

Ground water samples were collected from two other locations at Tank Farm
One; one trom a ground water collection pipe system normally discharging into an
01l-water separator {which was bypassed during sampling) and the other from a
manhole through which the oil-water separator effluent discharges to the Bay.

The ground water collection pipe system was sampled by direct discharge from
an open end pipe into appropriate sample containers. The oil-water separator
was hypassed for a minimum of 15 minutes intb a nearby nolding basin where the
samples were collected at the discharge pipe at the retaining wall on the east
end ot the basin. Ihe oil-water separator effluent was sampled by dipping with
a long-handled sampling dipper.

Sampling of groundwater from monitoring wells involved the following steps:

(a) Determination of water Jevel;

(b) Purging of the well by removal of three well volumes of water;

(c) Collection of samples for laboratory analysis.
c-2



Groundwater elevations were measured from the top of the well protective
casing to the water surface in the well before purging. The elevations were
measured using a steel tape graduated at the top in one hundredth of a foot
increments. Carpenters chalk, or other appropriate methods described in EPA
Publication SW-846, were used on the bottom of the tape to indicate the static
water level prior to purging. The water level was recorded and was used to
determine the volume of water to be evacuated from the well based on the known
depth to which the well was drilled. The tape was prepared for use at the next
well by wiping with a clean, dry white paper towel.

The difference between the static water Tevel and the boitom of the well was
ysed to calculate the volume of water to be purged in a single evacuation.

Three such volumes were evacuated from each of the wells prior to sampling. In
some cases, a period of recovery was necessary before the purging could be
completed.

The wells were purged using a bailer attached to a nylon rope. The bailers
were of PVC construction and were up to six feet in length. The water withdrawn
from the well during the purging procedure was placed in a container. Wnen
full, the container was emptied onto the ground downgrade of the well. This
procedure was repeated until the predetermined quantity of water had been
evacuated from the well.

A1l groundwater samples were collected using the same PVC bailer and nylon
rope as was used for purging. To prevent cross-contamination, a separate bailer
and rope were dedicated to each welil to be sampled. The PVC bailers and nylon
rope set-ups were pre-cleaned and brought to the site in clean plastic bags.

The cleaning consisted of scrubbing in soapy water, socaking in soapy water for
several hours, followed by & one-hour tap water rinse and a distilled water

rinse.



While using the bailer to collect a sample, the plastic bay used to trans-
port the bailer to the site was used as a liner in a 30-gallon trash container
to receive the rope as it was withdrawn from the well, thereby preventing
contaminants from being picked up by the rope. Samples weré poured from the
bailer into appropriate containers.

7. Sample Containers and Field Preservation

Ihe tollowing types ot sample containers were used:

Une-liter ana 500-miililiter wide-mouth glass bottles with Teflon or
atuminum foil-Tined screw caps.

500-millititer plastic bottle with Teflon-lined screw cap.

]

50-milliliter glass, Teflon septum-capped vial.

Zip-loc plastic bag (with sample pre-wrapped in aluminum foil).

Atl samples (except mussels) were preserved by placing them in coolers
chilled with ice. In addition, the following preservation techniques were used

tor specific analyses on groundwater samples:

Metals - Add 1-2 milliliters of concentrated nitric acid (pH < 2)
Cyanide - Add 1-2 milliliters of 50% sodium hydroxide (pH > 12)
Phenols - Add 1-2 milliliters of phosphoric acid (pH < 4) and 1+ gram

copper sulfate crystals

PBHC - Add 1 - 2 milliliters of sulfuric acid (pH<3).

lhe 50-milliliter vials for volatile orggnic and BTX testing were slowly
t1lled to overtlowing and capped to exclude air from the samples; for soil
samples, the vials were filled as much as practical and then tightly capped.
The mussel samples were packed in dry ice to freeze the mussies and keep them
frozen until delivery to the laboratory.

lable 5 shows a summary of the sample containers and field preservation
techniques for the various types of sampies co]lected.
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Sample
Type

Soil

Sediment

Mussels

Ground-
water

Water in
tanks

TABLE 5

SAMPLE CONTAINERS AND FIELD PRESERVATION - CHARACTERIZATION
Minimum Parameters
Container Sample to be Preservation
Description Quantity Analyzed Technigues
vial, 50-miliileter 20 grams Fingerprint Cool, 4°C
Plastic bottle, wide- 100 grams Metals Cool, 4°C
mouth, one-liter
Pre-wrapped in aluminum 100 mussels Metals Freeze with
foil and placed in dry ice
plastic bag
Vial, 50-milliliter 100 mittiliters VOC Cool, 4°C
(2 vials)
50 miliititers  BTX Cool, 4°C
100 millitliters  Fingerprint Cool, 4°C
(2 vials) '
Glass bottle, one liter 2 liters Acid & B/N  Cool, 4°C
(2 bottles) Extract
Glass bottle, 500 500 miliiliters  Pet. based HpS0,
miililiters Hyd. Carb. pﬁ <3
Ceol, 4°C
500 milliliters  Phenols 1 gram CuS04
H2P04 to
pH < 4,
Cool, 4°C
Plastic bottle, 500 500 milliliters Metals HNO4 To
miliiliters or or 1-liter pH < 2
1-Yiter Cool, 4°C
500 milliliters Cyanide NaDH to
pH > 12,
Cool, 4°C
500 milliliters  pH, Cool, 4°C
Chlorides
Glass bottle 2 liters lL.ead, PBHC, Cool, 4°C
1 liter (2 bottles) pH, 1SS,
BOD, HHj
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8. Sample Jdentification and Custody

Sample container identification and custody procedures used in the
characterization step were the same as those used in the Verification Step and
discussed in the previous secticn, except that the codes used in sample
identification were as shown in Table 6. Executed sample Custody Laboratory
Services Reguest/Custody sheets for the Characterization Step are presented in
Volume IT.

9. Control Samples - Characterization Step

The control samples collected in the characterization step (Station Nos. NI
and N2) are listed in Table 7. The locations of the sampling points are shown
in Figure No. 2. The principal purpcse of the control sampling program in the
characterization step was to obtain data on mussels at and near the shoreline of
areas not affected by any of the six sites. The mussel controls were repeated
in the characterization step to account for temporal variations. For sediments,
the control data from the verification step was used. The characterization step
mussel data should not be compared to the verification step controfs.

The control samples were coilected at two sites in East Passage of
Narragansett Bay - N1 north of Site 02 and N2 south of Site 14, the same as
those used in the verification step.

The results of Jaboratory analyses on mussel samples are.included in
Abpendix C and are presented for compar%son’with site specific data where
appropriate in discussions of the findings in Sections F and J.

The varjance in metals between the duplicates for control station Ho. N-2
occurred because the sample, consisting of about 100 mussels, was collected over
a section of the intertidal zone typically covering an area of a few hundred
square feet of beach (say 30 ft. x 10 ft.). Taking into account potential
differences in the animals and in variations of exposure in their loci in the
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TABLE &
CODES USED IN SAMPLE IDENTIFICATION - CHARACTERIZATION STEP

Code Sample Types

MS Mussels (Mytilus edulis)

5D Sediment

S1. Soil {suffixes A and B represent bottles for different types

of analyses)

G Groundwater collected from monitoring wells (or from ground-
water collection system at Tank Farm One); suffixes A through
H represent different bottles for different types of analyses.

Sp Effluent of oil-water separator at Tank Farm One; suffixes A
through C represent different bottles for different types of
analyses.

TK Water from bottom of inactive oil storage tanks.

TABLE 7
CONTROL SAMPLES COLLECTED < CHARACTERIZATION STEP

NO. STA TYPE TIME ANALYSIS FOR*
9-12-84

2997 N1 Mussels 2:30 PM Metals

2998 NZ Mussels 4:00 Metals

* Metals = lLead, Copper, Chromium, Nickel
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environment, such variatijons are not unlikely. Since the QA/QC program
indicated very good results on metals in fish, the variances are attributed to
these differences in the mussel population sampled. Further discussion on this

is presented in Appendix B.
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D. LABORATORY ANALYSES

I. Basic Analytical References

Where applicable, all methods were conducted in accordance with the
following manuals or references:

a. Chemical Analysis of Water and Wastes, EPA-600/4-79-020, 1979;

b. Methods for Organic Chamical Analysis of Municipal and IndustraaT
Wastewater, EPA-600/4-82-057, 19823

c. Procedures for Handling and Chemical Analysis of Sediment and Water
Samples, EPA/CEBI-1, 1981:

d. Test Methods for Evaluating Solid Waste, EPA SW-846, 1980;

e. Chemistry Laboratory Manual for Bottom Sediments and Elutriate Testing,
CEPA 905/4-79-014, PB 294, 1979;

f. Standard Methods for the Examination of Water and Wastewater, 15th
Edition, 1980;

g. Methods for Analysis of Fish for PCB's, U.S. EPA, Northrup Repository.

The following sections present brief abstracts of the analytical methods
used for the various types of analyses performed in this project.

2« Priority Pollutant Analyses

a. Miscellaneous

Both water and sediment samples were analyzed for priority pollutants.
Metal concentrations were determined using the previously referenced
methods.,

Cyanides were analyzed according tb Standard Methods for the Examination

of Water and Wastewater, 15th Edition; APHA-AWWA-WPCF and Methods for

Analysis of Water and Wastes, U.S. EPA 600/4-79-020.

Briefly, the cyanides were distilled from acid solution and absorbed
into dilute sodium hydroxide. Cyanide was then determined colorimetrically

using the pyridine-barbituric acid method.
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Phenols were determined colorimetrically via the 4-aminocantipyrine
method after distillation. References can be found in the previously cited

works and in Procedures for Handling and Chemical Analysis of Sediment and

Water Samples, U.S. EPA, May 1981,'and in Standard Methods.

b. Volatiles

Water samples for volatile organics (purgeables) were analyzed using
GC/MS/DS according to EPA Method 624 for Purgeable Organics. The method
uses the purge and trap technique to strip the volatiles from the water
wh?ch are then adsorbed onto a support which is then thermally desorbed into
the GC/MS/DS. The instrumentation used was a Tekmar Model LSC-2 Liquid
Sample concentrator interfaced with a Hewlett-Packard 59958 GC/MS/DS.

Soil samples were analyzed using the dynamic headspace purging technigue
in accordance with reference {a) cited above. A sampie is weighed into a 40
ml septum vial. The vial is then attached to the LSC-2 and then purged at
80°C. Volatiles are then identified and quantified by GC/MS/DS.

c. Base/Neutral and Acidic Organics

The remaining organic priority pollutants (Base/Neutrals, Acids) were
analyzed according to EPA Method 625. For water samples the water is
extracted with methylene chloride, the extract dried and then concertrated
to 1 ml. Samples are then injected into‘the GC/MS/DS to identify and
quantitate the target compounds present.

Soil samples were air dried and then soxhlet extracted for 16 hours
using equal volumes of acetone and hexane. The solvent was then
concentrated to 1 ml and analyzed by GC/MS/DS.

Metals Analyses

A11 metal concentrations were determined by flame atomic absorption

spectroscopy with the exception of arsenic, mercury and selenium. Arsenic and
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sefenium were determined via the hydride generation method while mercury was
determined by the cold vapor technigue.
Deyterium arc background correction was also used for arsenic and selenium,
Preliminary acid digestion and concentration steps varied depending on the
types of samples analyzed. A brief description of the various methods
(excluding mercury) is as follows:

a. Water Samples

A1l water samples were acidified with nitric acid and hydrochloric acid
{except when silver was reguested) and gently evaporated to ensure
destruction of organic matter and to concentrate the sample.

After digestion, the samples were diluted volumetrically and the metal
concentrations determined as previously stated.

b. So0ils and Sediments

Samples were initially air dried and then weighed ocut into tared
beakers. Samples were digested with nitric acid and hydrogen peroxide to
ensure destruction of all organic matter.

After digestion, the samples were filtered and diluted volumetrically.
Metals were then determined by atomic absorption.

c. Biological Samples

Immediately upon arrival at the ?abqratory, the mussel samples were
transferred to a freezer and maintained at -15°C until analysis. Depuration
of the samples was not carried out in this study.

It is noted that, in the verification step, & number of the rmussels died
during storage as indicated by relaxation of the adductor muscle. These
particular animals were not analyzed. The effecis of the aforementioned
preservation technigues on the data for mussels is not clearly defineable;
specific attention is directed, however, to the possibility that some of
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4,

the contaminants may have been lost from the samples during preservation in
the verification step as indicated by the death of seme of the animals. In
our opinion, these !osses, if in fact they occurred, would have applied to
both control samples and to site specific samples and, consequentiy, would
not affect the conclusions drawn on any of the sites investigated.

The analysis for metals was conducted using standard procedures, The
procedure invelved air-drying the samples followed by cryogenic homogenation
of the tissue. FEach sample was co%prised of 10-15 mussels. The resulting
prepared samples were then acid digested with a mixture of nitric acid and
hydrogen peroxide, followed by perchloric acid to complete destruction and
splubjiization. The specific elements were then analyzed using atomic

absorption techniques.

d. Mercury

A1l samples, except tissue samples, were analyzed using the following
nrocedure:

Samples were weighed (solids) or measured (ligquids) into 300 m1 BOD
bottles. To these were added nitric acid, sulfuric acid, potassium
permanganate and potassium persulfate. After autoc?a&ing, the samples were
run via the cold vapor procedure.

The same procedure was also used for tissues, except that an aliquot of
the digestate following perchloric acid oxidation was used.

Polychlorinated Bipnenyls Analyses

A briaf ahstract of the methods used to determine the PLB content of the

various types of samples is as follows:

a. MWater Samples

Water samples were analyzed according to method reference (b) cited

above, EPA Method 608, Organochlorine Pesticides and PCB's. The sample was
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extracted wjth methylene chloride, the extract dried and concentrated to a
volume less than 10 mls. Samples were then run via gas chromatography using
an electron capture detector (Ni53). Cleanup £echniques were used as
required. These techniques included florisil and/or mercury treatment.

b. Soil and Sediment Samples

Soil and sediment samples were analyzed according to Procedures for

Handing and Chemical Analysis of Sediment and Water Samples, U.S. EPA, May,

1981 and Chemistry Laboratory Manual for Bottom Sediments and Elutriate

Testing, U.5. EPA, March, 1979.

The samples were initially air dried and then soxhlet extracted for 16
hours using egual volumes of acetone/hexane. The volume was then
concentrated to less than 10 mis and analyzed via gas chromatography using
an electron capture detector (N163). Cleanup technigues were used as
required.

c. Biological Samples

The comments made above in the discussion of metals analyses concerning
sample preservation may also apply to the PCB determinations although there
is even less evidence of potential loss of PCB than for metals.

The anatysis for PCBs was conducted using procedures supplied by the
Northrup Repository of the United States Envircnmental Protection Agency.
The entire myssel tissue was analyzed on a dry-weight basis subsequent to
air drying {ambient temperature of 65°F) and crycgenic homogenation. Each
sample was comprised of 10-15 mussels.

The procedure involved the cryogenic homogenation of the air-dried
tissue, followed by extraction with pesticide quality hexane, The extract
was concentrated to less than 10 mls, and the PCBs (if present) were
extracted by liguid-liquid partitioning using acetonitrile. The PCBs (if
present) were then re-extracted back into hexane and concentrated to 1 mi.
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The extract was further treated with florisil to remove any other inter-
ferences. The final concentrate was then analyzed using gas chromotography

with electron capture detection.

SampTes for o1l and grease were analyzed according to Standard Methods

and Procedures for Handling and Chemical Analysis of Sediment and Water

Samples. Basically, the procedure calls for extraction of the sample with
Freon {separatory funnel extraction for water samples and Soxhlet extraction

for soil samples) followed by evaporation of the Freon and weighing of the

Petroleum-based hydrocarbons are determined by the same method as oil
and grease, except that prior to evaporation of the Freon, silica gel is
added to adsorb fatty acids (polar materials). The solution is filtered,

the Freon evaporated and the residue weighed.

5. Miscellaneous Analyses

a. 01l and Grease

residue.

b. Petroleum-Based Hydrocarbons
65

Quality Control/Quality Assurance

In order to verify the overall accuracy and precision of the methods,

various guality control and quality assurance procedures were followed in each

aspect of the laboratory routine. The specific procedures used are delineated

in the following paragraphs. A summary of the QA/QC data can be found in

Appendix B.

d. Atomic Absorption Spectroscopy {Metals Determinations)

The most critical aspect of metals determination by atomic absorption
spectroscopy (A.A.S.) is the quality of the standards used. As such, fresh
standards were prepared for each metal analyzed from certified stock
solutions!, Reagent grade chemicals were used in all analyses.

lpbtained from Scientific Products Division of American Hospital
Supply Corporation.
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Also laboratory standards and blanks were run through all of the
digestion procedures and used to check recoveries and the technigue of the
analysts.

Calibration of the instrumentation was checked before and after each
metal determination and recorded in laboratory notebooks. In addition,
duplicates and referenced environmental standards were analyzed to indicate
the precision of the methods used.

A summary of this data is included in Appendix B.

b. Gas Chromatography (Pesticides and PCB's)

Reterenced U.>. EPA procedures were used in all gas chromatography
analyses. Instrument calibration was checked each day at various
concentrat%on$ in order to obtain a good iinear working range. Gases and
solvents used were of ultra high purity and commercial standards were
obtained for calibration (see Appendix B).

Known enviromental standards (obtained from Connecticut State Department
of Health and U.S. EPA) were analyzed "biindly" to verify both analytical
methods and accuracy. This data is summarized in Appendix B.

¢, GC/MS Analysis

Samples for GC/MS analysis included volatile organics (EPA Method 624)
and Base/Neutrals, Acids, and Pesticides (EPA Method 625). Initially, the
instrument was calibrated at four levels for volatile organics and the
samples analyzed. (Surrogate standards were added to each sampie.) The
same general calibration procedure was followed for the base/neufva1s, acids
and pesticides. Calibration was checked each day and internal

standardization was used to quantify the compounds identified.
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7. Results of Analytical Tests on Site Specific Samples Collected

The results of analyses on samples-collected are shown in the laboratory
reports in Appendix €. The results shown in Appendix € are also presented in
tables in the text separately for each site in connectﬁon with the discussions
of findings at each site.

8. Results of Analytical Tests on Control Samples Collected

The results of analyses on control samples collected are shown in the
taboratory reports in Appendix C. The results shown in Appendix € are also
nresented in tables in the test where appropriate for comparison of site
specific and control sample results in connection with the discussions of

findings at each site. The following data show the control sample results:

PARAMETER SEDIMENT MUSSELS
Mov. 1983 Nov. 1983 Sept. 1984

Sta. Sta. Sta. Sta. Sta. Sta. Sta.

N1 NZ Nl NZ N1 N2 NZ
PCB 0.5 <0.5  0.36  0.37
Chromium i1.5 8.0 <2.5 2.5 1.1 2.8 1.4
Cadmium <0.05 <0.05 <0.5 <0.5
Lead 27.5 5.8 <1.0 <1.0 4.6 3.8 .2
Arsenic <0.2 0.2 L4 0 <0.4
Mercury Q.02 <0.02 <0.04 <0.04 ‘
Selenium 0.7  <0.2 <0.4 <0.4 *
Sitver <0.5 <0.5 <1.0 <1.0 ‘
Copper 18.3  10.3 7.2 4.3 6.8 8.2 5.4
Barium 0.4 <0.4 <00 <1.0
Nickel 21.3 11.3 <2.5 <2.5 4,9 5.1 4.9

Beryllium <0.05 <0.05 <0.5 <0.5
Ant imony 0.5  <0.5 <1.0  <1.0
Tin 5.0 <5.0 <10.0 <1G.0
Cyanide 31. 27
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£. MONITORING WELL INSTALLATION

1. General
Monitoring wells were installed at seven Tocations on three sites as
follows:
Site 01 - Stations 21, 22, and 23
Site 07 - Stations 06 and 07
Site 12 - Stations 10 and 11
The purpose of and principal details on each of the wells are presented in
Sections F, H and I. This section covers the methods of installation and
construction details, The well drillers Jogs and the details of the menitoring
wells are presented in Appendix D. The data establishing the locations of the
seven monitoring wells is presented in Appendices E and F.

2. Drilling and Seil Sampling Methods

The wells were drilled with a hollow stem auger. A roller bit was used for
hard material at Site 01, Staticns 21 and 22. A three-foot rock core was taken
at the bottom of the hole at Statien 21.

The following was recorded on the well drillers log:

]

Boring number

Total depth .
Depth to groundwater
Date of installation

At all depths where changes in the nature of the material were observed, a
sampie was obtained by use of a split spoon sampler. The following was recorded
on the well drillers Tog:

- Depths at which the nature of the material changed
- Description of the material

- Number of blows reguired to drive the sampler six inches
with a 140-pound hammer with fall of 30 inches
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3. Well Installation

A1T wells were constructed of two-inch nominé] diameter threaded Schedule
80, Type 1 PVC including casing and screen. FEach well was installed with a
10-foot length of screen near the bottom of the well and a casing extending
above grade. The screens had a slot size of 0.12 inches and were provided with
a bottom plug or cap. The annular space between the bore hole and screen and
casing was filled with silica gand from the bottom of the well to at least five
feet above the top of screen. 1In addition, some of the wells were enveloped in
a non-woven filter fabric. The annular space above the silica sand was filled
with a five-foot minimum depth of bentonite and the remaining space to grade was
fi}]ed with stone-free on-site material. A1l materials placed in the annular
space were well tamped. |

A five~-inch diameter protective steel casing was instalied at the ground
surface to enclose the top of the well casing. The protective casing was
furnished with a hinged 5tee1 cap, with Jocking device, padlock, and keys. A
six~-inch thick, three-foot diameter concrete collar was placed around the
protective casing and the collar was mounded over with about six inches of on-
site material to insure that surface water drained away from the well. The
wells were numbered and padlocked.

The wells were developed by pumping to waste using compressed air. The time
for recovery of the welis after development is shown in Appendix D.

4. Groundwater Sampling

The procedures used for sampling of the monitoring wells are covered in
Section . The groundwater level was measured prior to sampling of each well
and these data, along with the dates and times of sample collection, are

presented in Sections F, H, and I covering the findings at the three sites.
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Fo FINDINGS AT SITE NO. 01 McALLISTER POINT LANDFILL

1. History of Waste Disposal

The history of waste disposal at this site was thoroughly covered in the
IAS. The following discussion summarizes the background information contained
in the IAS.

This Jandfill received all of the wastes generated at the Newport Naval
compiex from 1955 through the mid-1970's and is known to contain at lteast 200
gallons of PCB contaminated oil. Also in the Tandfill are spent acids, waste
paints, solvents, and waste oils.

The operators of thé landfill indicated that it was common practice for
barrels filled with liguids to be brought to the landfill. Thege barrels
contained paints, 0ils and other unidentifiable liquids. The barrels were
crushed by the bulldozer operator before being covered. At least two
transformers, each containing approximately 100 gallons of PCB contaminated oil,
and at Jeast 4 or b capacitors were disposed of in the landfill.

For the period 1855 through 1964, wastes were simply trucked to the site,
spread out with a bulldozer, and then covered over. In 1965, an incinerator was
built at the landfill. From 1965 through 1970-71, some 98 percent of all the
wastes were burned before being dfsposed of inlthe Tandfill. The incinerator
was closed about 1970 because of the air pollution problems. During the
remaining years that the site was operatioﬁa], all wastes were again disposed of
directly into the Yandfill,

The site is Jocated along the shoreline of Narragansett Bay. Throughout the
time period that the site was operational, the landfill was extended out into
the bay using the wastes as fill matérial. No hazardous wastes were deposited
on the southern end of site; that is, south of Building 264 (Figure 3}. The
site was subject to periodic flooding until the elevation of the site was

F-1



increased through additional filling. Even though the site is no longer subject
to flooding, the base of the landfill has remained in hydrologic contact with
the bay and the groundwater.

Operations at the site were discontinued in the mid-1970's. A final
covering of soil three feet thick was placed over the NETC Tandfill following
its closure,

2. Existing Site Conditions

The tandfill is located along the shoreline of Narragansett Bay and
encompasses approximately ten acres. Various unvegetated bare areas are evident
throughout the surface of the landfill. Surface runoff and groundwater from the
landfill flow into Narragansett Bay. Two leachate streams are evident; the one
located at Station 08 (see Figure No. 3) exhibits significant flow except at
high tide while the one at Station 07 exhibits oniy slight flow in wet weather
and no flow in dry weather. There is ong area where water ponds on the surface
in wet weather. There are some exposed waste deposits, particularly on the
steep face of the fill in the vicinity of Station 07. The shoreline is littered
with considerable amounts of metallic wastes, particularly south of Station 11.

3. Hydrogeclogical Data

The general hydrogeology of the NETC area was covered in the IAS. The
following discussion summarizes conclusions drawn from the background
hydrogeological data contained in the IAS and on monitoring well data.

Monitoring wells were installed as summarized in Table B and where shown on
Figure 4. These wells were installed for the purpose of obtaining groundwatef
samples at the seaward edge of the Tandfill (Stations 21 and 22) and also at an
upgradient well not affected by the landfill (Station 23). The wells were
constructed as described in Section E. Ground water elevations are presented in
Table 9.
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TABLE 8

MONITORING WELLS

SITE NO. 01 - McALLISTER POINT LANDFILL

Station Station Station
No. 21 No. 22 No. 23
Location West edge West edge Cemetery
(See Appendix E) ' of fill of fill “east of fill
(downgradient) (downgradient) {upgradient)
Well depth (feet) 43.0 30.3 40.0
Elevations {MLW):
Ground surface 26.9 15.8 39.9
Top of well casing 28.15 17.84 40.35
Top of protective casing 28.43 © 18,30 40.57
Bottom of well {~)16.1 - (-)14.5 (-} 0.1
Lengths (feet):
fasing 30 17 30
Screen 10 10 10
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TABLE 9

OBSERVED WATER LEVELS IN MONITORING WELLS
SITE NO. 01 - McALLISTER POINT LANDFILL

Groundwater Elevation (MLW)

station station Station
Date Time Tide Mo. 21 No. 22 No. 23
9-11-84 3:00 PM Low 6.8
9-.12-84 1:30 PM thb 4.9
9-14-84 10:00 AM High 17.9
9-14-84 1:00 PM Ebb 6.8
11-20-84 11:45 AM Low 3.3
11-20-84 12 noen Low 3.7
11-20-84 2:45 PM Flood - 18.7
12-17-84 1:10 PM Flood 19.4
12-17-84 3:45 PM High 6.0
12-18-84 7:4% AM Low 3.8
1-07-85 7:20 AM High 22.5
1-07-85 3:30 PM Flood 4,5
1-08-85 9:20 AM T High 3.9
1-28-85 8:15 AM Flood 21.9
1-28-85 2:15 PM Ebb 3.1
1-28-85 72:25 PM Ebb 3.8
Ground surface elevation - 26.9 15.8 39.9
Bottom of well elevation (-)16.1 (-)14.5 {-) 0.1
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The groundwater in areas close to the bay is often within just two or three
feet of the surface. The groundwater moves in a westward direction and
discharges into Narragansett Bay. This factor and the history of waste
deposition into the 10w-1y1n§ coastal area indicate that the hydrogesclogy of the
site is characterized by groundwater movement through the waste deposits in a
general east to west direction. This was confirmed by the data in Table 9
showing water elevations in the monitoring wells, with a significant gradient
toward the Bay. Some deviations from this general pattern may be present due to
the non-homogeneous nature of the deposits. The groundwater is not being
utiTized at NETC. Any wells in the area are upgradient from the site and beyond
its influence. |

4.  McAllister Point Landfill Samples - Verification Step

The samples collected in the verification step at the McAllister Point
Landfill {Site No. 01} are listed in Table 10. The locaticns of the sample
collection points are shown on Figure No. 3. The principal areas of interest
for purposes of the sampling program in the verification step were:

a. The marine environment at and near the shoreline of the Tandfill.

b. The surface soils on the site.

c¢. The leachate discharges from the site.

The shoreline is almost 2000 feet long facihg the Fast Passage of
Marragansett Bay. The Tandfill is covered with soil but there are some exposed
refuse deposits on the face of the landfill along the Bay. The shoreline is
variable, ranging from shell and cobble beach areas to rip-rap, large rocks and
exposed bedrock. A significant length of the beach has scattered deposits of
metallic waste materials.

A1l five sediment samples (Statioﬁ Nos. 09 to 13) were collected aﬁout 25
feet off-shore in one to three feet of water, Al]l samples were surface
sediments (0 to § inches deep). The depcsits were very stony and samples of

sediment were difficult to obtain.
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TABLE 10
SAMPLES COLLECTED - VERIFICATION STEP
SITE NO. 01 - McALLISTER POINT LANDFTILL

NO. STA TYPE DATE/TIME ARALYSIS FOR
11-28-83
2600 01 Soi 1 2:55 P.M. *
8601 01 Soil 2:55 ok
8607 02 Soil 3:00 *
8603 0z Sot] 3:00 **
8604 03 Soil 3:05 *
8605 03 Sail 3:05 L
8606 04 Soil 3:10 *
8607 04 Soil 3:10 w*
8608 05 Soil 3:15 *
8609 05 Sotl 3:15 faid
8610 06 Soil 3:20 *
8611 06 Soi1l 3:20 w*
11-29-83
8612 08 Leachate-Wet Weather 10:00 A.M. PP-Vol. Org.
8613 08 Leachate-Wet Weather 10:00 PP-Acid & B/N Ext.
8614 08 Leachate-Wet Weather 10:00 PP-Metalst’
8615 08 Leachate-Wet Weather 16:00 PP-CN
8616 08 Leachate-Wet Weather 10:00 PE-Phenols
8617 07 Leachate-Wet Weather 10:30 PP-Vol. Grg.
8618 07 Leachate-Wet Weather 10:30 FP-Acid & B/N Ext,
8619 07 l.eachate-Wet Weather i0:30 FP-Metals?
8620 07 Leachate-Wet Weather 10430 PP-CN
8621 07 Leachate-Wet Weather 10:30 PP-Phenols
8677 09 Mussels 10:00 PCB, Metals
8623 10 Mussels ‘ 10:00 FCB, Metals
26724 11 Mussels 10:30 PCB, Metals
8625 12 Mussels 11:00 PCB, Metals
8626 13 Mussels 11:30 T
8627 09 Sediment  {0-4) 10:15 PCB, Metals
8628 10 Sediment  {0~4) 10:30 - PCB, Metals
8629 il Sediment  (0-4) 10:45 PCB, Metals
8630 12 Sediment  (0-4) 11:00 PCB, Metals
8631 13 Sediment  (0-4) 11:15 PCB, Metals
i1-30-83
8632 13 Mussels :30 A.M. Tt
8633 08 Leachate~Dry Weather 9:30 PP-VYol. Org.
3634 08 Leachate-Dry Weather 9:30 PP-Acid & B/N Ext.
8635 08 Leachate-Ury Weather 9:30 PP-Metalst
8636 08 teachate-Dry Weather 9:30 PP-CN
8637 o8 Leachate-Dry Weather 9:30 FP-Phenols

*Composited in equal proportions and analyzed for priority pollutants
(volatile organics only) ’
**Composited in equal proportions and analyzed for priority pollutants (ail
excent volatile organics)
TMetals = Cr, Cd, Pb, As, Hg, Se, Ag, Cu, Ba, Ni, Bs, Sb, Sn
TtSamples combined and analyzed for PCB, Metals

MOTE: PP signifies priority pollutants
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Ail mussel samples were collected in the intertidal zone shoreward of the
sediment sampling points (Station Nos. 09 to 13).

Soil samples were collected at six stations (Nos. 01 to 06) disiributed
along the approximate north-south central axis of the site. The points were
selected at places where vegetation was absent. The six samples were composited
in the laboratory for priority poliutant examination.

The two observable leachate discharges {Station Nos. 07 and 08) were sampled
in wet weather ihmediate]y following a pericd of heavy rainfall. In addition, a

sample of the southerly leachate discharge {Station 08) was repeated in dry
weather.

5. Analytical Data on Samples Collected - Verification Step

The samples collected at the McATllister Point Landfill are summarized in
Table 10 as previously discussed. The analyses were conducted for the
paraneters indicated in Table 10 and the detailed laboratory reports on the
analyses are included in Appendix C. A summary of these results is presented in
Table 11 for the sediment and mussel samples and in Tables 12 and 13 for the
soil and leachate samples.

6. Evaluation of Availahle Data - Verification Step

The analytical data on samples collected indicate that metals ars
accumulating in sediments and mussels near the McAllister Point Landfill. This
Judgment is based on comparison of the verification step sampling and analytical
data with the conirol station data (see Table 11).

The surface Tayer of sediment at all five sampling points exhibited
significantly high values of lead and copper; these were especially high at
Station Mos. 12 and 13 which were closest to the targer of the fwo chserved
leachate discharges (Station No. 08). In addition, high values of nicke) were
evident at some of the stations, most notably Station Nos, 12 and 13. Slightly
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TABLE 11
SUMMARY OF SEDIMENT AND MUSSEL SAMPLE ANALYTICAL DATA
SETE NO. Ol - McALLISTER POINT LANDFTLL (NOV., 1983)
{AlT results in ug/gm - dry weight basis)

Substrates Control Station
and Site Specific Station Numbers Numbers
Parameters 0 10 i1 12 13 N N2
SEDIMENT*:
PCB <0.5 <0.5 <0.5 0.5 <0.5 045 0.5
Chromium 7.5 7.0 6.3 17.5 14.8 11.5 8.0
Cadmium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Lead 70,0 7745 57.5 900. 327. 27 .5 6.8
Arsenic Q0.2 0.2 <0.2 <0.2 0.2 0.2 0.2
Mercury <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Selenium 0.2 0.2 <0.2 0.2 0.2 042 0.2
Silver <0.5 <0.5 <05 <0.5 <0.5 0.5 <0.5
Copper 28.3 133.2 153.4 1455, 655. 18.3 10.3
Barium <0.4 0.4 <0.4 0.4 <0.4 <G. <0.4
Nickel 19.3 22.0 32.8 64.0 55.5 21,3 11.3
Beryllium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Antimony <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Tin <5.0 <5.0 <5.0 <50 <5.0 <5.0 <5.0
MUSSELS:
PCB 0.38 <0.01 0.29 0.33 0.29 0.36 0.37
Chromium 2.5 <2.5 <245 {2.5 {2.5 <2.5 2.5
Cadmium <0.5 <0.5 <0.5 <0.5 <0.5 <045 <0.5
Lead <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Arsenic <0.4 <0.4 <0.4 <0.4 0.4 <0.4 <0.4
Mercury <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Selenium <0.4 <0.4 <0.4 <0.4 0.4 <0.4 <0.4
Silver <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Copper 6.0 6.4 g.72 12.2 8.3 742 4.3
Barium <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0
Nickel <Z2.5 <Z2.5 2.5 <245 2.5 <Z2.5 <25
Beryllium .5 <0.5 0.5 <0.5 <0.5 <0.5 0.5
Antimony . <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Tin - <106.0 <10.0 <10.0 <10, <10.0 <10.0 <10.0

*A11 sediment data is for the surface
sediments at 0 to 4-inch depth.

F-8



SUMMARY OF ORGANICS AND PESTICIDES PRIORITY POLLUTANT ANALYTICAL

TA

BLE 12

DATA ON SOILS AND LEACHATE
SITE NO. 01 - McALLISTER POINT LANDFITT (NOV., 1983)

Parameter
VOLATILE ORGANICS
Acrolein
Acrytonitrile
~ Ethylbenzene
Toluene
All Other Volatile
Organics

BASE NEUTRAL EXTRACTABLE
ORGANICS
Benzo{GHI)Perylene
Dibenzo{A,H)Anthracene
Indeno(1,2,3-CD)Pyrene
A1l Other Base Neutral
Extractable Organics

ACID EXTRACTABLE
DRGANICS
4,6-Dinitro-G-Cresol
2,4=-Dinitrophenc]
A1l Other Acid Extractable
Organics

PESTICIDES

*Dry weight basis.

Station Numbers and Sample Types

0 to 06 0/ o8 o8
Soil leachate leachate leachate

Composite Wet Wet Ory
Sample Weather Weather Weather

{ug/kg*) (ug/1) (ug/1) (ug/1)
<10 <100 <100 <100
<10 <100 <190 <1900
<5 30 <10 <10
<5 26 <10 <10

<5 <10 <10 <10
<1.25 <25 <25 <25
<1.25 <25 <25 <25
<1.25 25 <25 <25
<0.5 <10 <10 <10
<12.5 <2h0 <250 <250
<12.5 <250 <250 <259
<1.25 <25 <25 <25
<0.5 <10 <10 <10



TABLE 13
SUMMARY OF PCB, METALS, CYANIDE AND PHENOL PRIORITY POLLUTANT
ANALYTICAL DATA ON SOILS AND LEACHATE
SITE NO. 01 - McALLTSTER POINT LANDFILL (NOV., 1983)

Station Numbers and Samplie Types

01 to 06 07 08 08
Soil Leachate Leachate Leachate
Composite Wet Wet Ory
Sample Weather Weather Weather
Parameter {ug/gm*) {ug/1}) {ug/1) {ug/1
PCB's <0.5 <0.010 <0.010 <0.010
Antimony <0.5 <0.050 <0.050 <0.050
Arsenic 0.2 <0.002 <0.002 <0.002
Beryllium <0.05 <0.004 <0,004 <0.004
Cadmium <0.05 0.028 0.058 0.054
Chyomium 7.3 <0.020 0.028 0.032
Copper 13.5 <0.020 <0.020 <0.020
Lead 9.0 <0.040 <0.040 <0.040
Mercury <0.02 <0.0002 <0.0002 <0.0002
Nickel 20.5 <0.020 <0.072 <0.090
Selenium <0.2 <0.002 <0.002 <0.002
Silver <0.5 <0.05 <0.05 <0.05
Thallium <0.1 <0.01 <0.01 <0.01
Zinc 0.3 - <0.01 <0.01 <0.01
Cyanides 0.047 0.017 0.876 0.097
Phenols 0.027 0.006 0.016 0.007

Chlaorides 15,500 14,025

*Dry weight basis
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elevated values of chromium were also found at Station Nos. 12 and 13 (by
comparison to the control stations) but these do not appear to be significant.
No PCB centamination was found in any of the sediment samples.

STightly elevated copper concentrations were found in mussels at Station
Mos. 11, 12 and 13 by comparison to the controls. These do not appear fo be
significantly high, however. No other metals were found in the mussel samples.
The PCB Tevels in mussels were the same as those found in the controls. See
Section I for additional evaluation of analytical data on mussels.

The priority pollutant examinations of the 1eéchate samples indicated all
priority pollutants to be below detection Timits except for certain metails,
cyanides and phenols. Low concentrations of ethylbenzene and toluene were found
in one Yeachate samplie. Tests for chlorides on leachate at Station 08 indicate
brackish characteristics; it appears that bay water enters the fill and
discharges at Station 08 on each tidal cycle.

The priority pollutant examination of the composite soil sample indicated no
significantly high values. Except for chromium, copper, lead, nickel and zinc,
all priority pollutants in soils were below detection 1imits.

7+ Location of Suspected Contaminant Sources - Verification Step

The sediment samples seem to indicate that certain metals are accumulating
in the vicinity of Station Nes. 12 and 13 near the south end of the Tandfill.
The pollutants are not being concentrated by the mussels to the same extent,
aithough the copper concentrations in the mussels were substantially higher near
the south end of the Tandfill than at other stations further north or at the
control stations. There is no significant accumulation of metals in the soil
cover, |

The data seems to indicate that the landfill has caused or is continuing to
cause metal deposition near Station Nos. 12 and 13. Although the leachate
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TABLE 14
SAMPLES COLLECTED - CHARACTERIZATION STEP

SITE NO. 01 - McALLISTER POINT LANDFILL

NO. STA TYPE DATE/TIME ANALYSIS FOR*
9-11-84
2959 20 Sediment (0-4) 9:20 AM Metals, EP Toxic Metats,
Cyanide
2960 18 Sediment (0-4) 9:30 Metals, EP Toxic Metals,
Cyanide
2961 15 Sediment {0-4) 9:40 Metals, EP Toxic Metals,
Cyanide
2962 16 Sediment (0-4) 9:50 Metals, EP Toxic Metals,
Cyanide
2963 19 Sediment (0-4) 10:00 Metals, EP Joxic Metals,
Cyanide
2964 17 Sediment {0-4) 10:20 Metals, EP Texic Metals,
Cyanide
2965 14 Sediment {0-4) 10:30 Metals, EP Toxic Metals,
Cyanide
2976 14 Mussels 2:00 PM Metals
2977 13 Mussels 2:30 Metals
2978 12 Mussels 3:00 Metals
11-20-84
65797 21 Groundwater 12:50 PM Cyanide
6798 21 Groundwater 12:50 Metals
5799 21 Groundwater 12:50 nH, Chlorides
5800 22 Groundwater 12:15 Cyanide
6801 22 Groundwater 12:15 Metals
5802 22 Groundwater 12:15 pH, Chlorides
6803 23 Groundwater 3:25 Cyanide
5804 23 Groundwater 3:28 Metals
6805 23 Groundwater 3:25 pH, Chlorides
12-17-84
6543 23 Groundwater 1:50 PM Cyanide
6844 23 Groundwater 1:50 Metals
6345 23 Groundwater 1:50 pH, Chlorides
6850 22 Groundwater 4:50 Cyanide
6851 z22 Groundwater 4:50 Metals
6852 22 Groundwater ' 4:50 pH, Chlorides
i7-18-84
6853 21 Groundwater 9:45 AM Cyanide
6854 21 Groundwater 9:45 Metals
6855 21 Groundwater 9:45 pH, Chlorides

* Metals = Lead, copper, chromium, nickel
F-12



TABLE 14(Cont 'd)
SAMPLES COLLECTED - CHARACTERIZATION STEP

SITE NO. 01 - McALLISTER POINT LANDFILL

NO. STA TYPE DATE/TIME ANALYSIS FOR*
1-07-85
0631 23 Groundwater 8125 AM Cyanide
2 23 Groundwater 8:25 AM PP, Metals
3 23 Groundwater §:25 AM oH, Chlorides
4 23 Groundwater 8:25 AM PP - Vol. organics
5 23 Groundwater B:25 AM PP - Vol. organics
6 23 Groundwater 8:25 AM PP - Acid/BN
7 23 Groundwater 8:25 AM PP - Acid/BN
8 23 Groundwater B:25 AM Phenols
(639 21 Groundwater 4:20 PM Cyanide
40 21 Groundwater 4:20 PM PP, Metals
1 21 Groundwater 4:20 PM pH, Chiorides
2 21 Groundwater 4:20 PM PP - Vol. organics
3 21 Groundwater 4:20 PM PP - VYol. organics
4 21 Groundwater 4:20 PM PP - Acid/BN
5 21 Groundwater 4:20 PM PP - Acid/BN
) 21 Groundwater 4:20 P Phenols
| 1-08-85
0647 22 Groundwater 10:00 AM Cyanide
8 22 Groundwater 10:00 AM PP, Metals
9 22 Groundwater 10:00 AM pH, Chlorides
50 22 Groundwater 10:00 AM PP - ¥ol. organics
1 22 Groundwater 10:00 AM FP - Vol. organics
2 27 Groundwater 16:00 AM PP~ Acid/BN
3 22 Groundwater 10:00 AM PP - Acid/BN
4 22 Groundwater 10:00 AM Phenals
1-28-85
7001 23 Groundwater 8:50 AM Cyanide
2 23 Groundwater 8:50 AM Metals
3 23 Groundwater 8:50 AM oH, Chlorides
21 22 Groundwater 2:30 PM Cyanide
2 22 Groundwater 2:30 BM Metals
3 Z2 Groundwater 2:30 PM pH, Chlorides
4 21 Groundwater 2:50 PM Cyanide
5 Z1 Groundwater 2:50 PM Metals
5 21 Groundwater 2:50 PM pH, Chlorides
* Metals Lead, copper, chromium, nickel {when preceded by PP, the metals

include all 13 priority pollutant metals)

PP = Priority Pollutants
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discharge at Station No. 08 is suspect as a source because of its proximity to
Station Nos. 12 and 13 the leachate samples did not exhibit high concentrations
of contaminants,

8. McAllister Point Landfil]l Samples Collected - Characterization Step

The samples collected in the characterization step at the McAllister Point
Landfi1l (Site No. 01) are listed in Table 14. The general locations of the
sample collection points are shown on Figure No. 4. The data establishing the
location of each station is presented in Appendix E. The principal areas of
interest for purposes of the sampling program in the characterization step were:

a. Repeat verification step mussel sampling at Stations 12 and 13 and

extend mussel sampling south to Station 14 along the Shofe1ine.

b. Extend sediment sampling south along the shoreline to Station 14 and out

into the Bay at Stations 15 to 20.
¢. Obtain a series of groundwater samples at upgradient well 23 and
downgradient wells 21 and 22.

The sediment sample at Station No. 14 was collected 50 feet off-shore in
three to five feet of water. The other six samples (Station Nos. 15 to 20) were
collected in ten to twenty feet of water. A1) samples were surface sediments (0
to 4 inches deep). The deposits were very stohy and samples of sediment were
difficult to obtain.

A11 mussel samples were collected in tHe‘intertida] zone at Station Nos. 12
and 13.

Monitoring wells were installed as previcusly discussed.

9. Analytical Data on Samples Collected - Characterization Step

The samples collected at the McAllister Point Landfill were analyzed for the
parameters indicated in Table 14 and the detailed laboratory reports on the
analyses are included in Appendix €. A summary of these results is presented in
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TABLE 15

SUMMARY OF SEDIMENT SAMPLE AMALYTICAL DATA
SITE NO. Ol - McALLISTER POINT LANDFILL (Sept., 1984)

Total Total Total ' Nickel Total
Station Lead** Copper*#* Chromium**  Total EP Tox. {yanide
No. {ug/qm*) (ug/gm*) {ug/gm*) (ug/gm*) (mg/1) (ug/gm*)
12%*% 00 1,455 17.5 64 - -
13%%% 327 655 14.8 55.5 - -
14 267 890 22.0 86.6 <0.20 <0.005
15 78.2 6£3.4 14,3 20.3 <0.20 <0.005
15 44.0 33.2 12.7 17.2 0.35 <0.005
1 7% %%k 21.5 20.8 8.7 11.5 0.71 <0.005
17 (Dup.}  30.8 27.9 12.5 14.2 0.66 <0.005
18 34.9 22.8 17.1 16.9 0.20 <0.005
19 33.6 25.4 14.8 17 .8 0.35 <3.005
20 32.3 16.6 14.3 4.2 <0.20 <0.005
B Phokok 27.5 18.3 11.5% 21.3 - 0.031
N 2ok 6.8 i0.3 8.0 11.3 - 0.027

* Ory weight basis.

*% The EP toxic values for these metals were less than the following values
for Stations 14 to 20: ,
Lead - EP toxic leachate <0.2 mg/]
Copper - EP toxic leachate <0.20 mg/1
Chromium - EP toxic leachate <0.10 mg/1

#*%*% Data for Stations 12 and 13 and for the control stations is from the
verification step.

*%kk The variances in Ph, Cu and Cr between the duplicates occurred even
though the sample was well mixed before removing the two aliquots;
since the QA/QC program indicated very good recovery of those metals
from sediments, the variances are attributed to the non-homogenegus
nature of the sediment. Further discussion on this is presented in
Appendix B,
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TABLE 16

SUMMARY OF MUSSEL SAMPLE ANALYTICAL DATA
SITE NO. Ol - McALLISTER POINT LANDFILL {Sept., 1984)

{A11 results in ug/gm - dry weight hasis)

Station
No. Lead Copper Chromium Nickel
12 18.9 20.6 3.5, 6.6
13 7.5 9.2 1.0 4.0
14 19.7 14,1 1.4 4.4
N-1 4.9 6.8 1.1 4.9
N-2 3.8 8.2 2.8 5.1

N-2 (Dup.) 5.2 5.4 1.4 4.9
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TABLE 17

SUMMARY OF ROUTINE GROUNDWATER SAMPLE
ANALYTICAL DATA
SITE NO. 01 - McALLISYER POINT LANDFILL {Nov., 1984 to dJan., 1985)

(A11 results in mg/1, except pH)

Station
No. &
Date CN bh Cu Cr N pH Ch
Sta. 21
11-20-84 0.006 0.80 0.73 0.17 0.25 5.82 3.3
12-18-84 <0.005 G.34 0.22 0.04 0.06 7.01 340
i-07-85 0.008 <0.04 .07 <0.02 <0.04 6.98 795
1-28-85 <0.005 1.58 0.95 0.22 0.30 5.41 24
Sta. 22
11-20-84 0.006 1.00 1.04 0.11 0.19 6.43 2.2
12-17-84 0.006 0.76 0.59 .07 .10 B.57 1.3
1-08-85 0.013 0.14 0.16 3.04 <0.04 65.49 50.4
1-28-85 <0.005 0.70 0.55 0.07 0.12 6.54 108
Sta. 23
11-20-84 0.005 0.10 0.06 0.09 0.19 5.95 3.8
12-17-84 <0.005 0.08 0.06 (.05 0.08 5.84 1.6
1-07-85 <0.005 <0.04 <0.04 <0.02 <0.04 5,87 2.8
1-728-85 0.009 <0.04 0.11 0;04 0.07 6.18 3.6
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TABLE 18

SUMMARY OF ORGANICS, PESTICIDES, AND PCB PRIORITY POLLUTANT ANALYTICAL

DATA ON GROUNDWATER
SITE NO. 01 - McACLTSTER POINT TANDFILL (Jan., 1985)

(A11 results in ug/1)

Parameter

VOLATILE ORGANICS
Acrolein
Acrylonitrile
All other volatile organics

BASE MEUTRAL EXTRACTABLE ORGANICS
Butyl benzyl phthalate
Bis (2-ethyl hexyl) phthalate
Di-n-octyl phthalate
ATY other base neutral extractable organics

ACID EXTRACTABLE ORGANICS
4,6-Dinitro-0-Cresol
Z2,4-Dinitrophenc!

All other acid extractable organics

PESTICIDES
Alpha BHC
Bata BHC
Gamma BHC
Delta BHC
Heptachlor

Aldrin

4,4 DDE
Dieldrin

4,4" [DD

Endrin Aldehyde

4,4 0ODT

Chlordane
Endosulfan I
Endosulfan 1]
Endosulfan Sulfate

Endrin
Heptachlor Epoxide

Toxaphene
PCB (seven forms)

F-18

Station

No. 21

<100
<100
<10

<250
<250
<2h

<0.005
<G.005
<0.005
<0.005
<0.01

<0.005
<0.005
<0.005
<0.025
<0.01

<0.025
<0.02
<0.01
<0.005
<0.025

<0.005
<0.025
<0.2
<0.2

Station

No. 22

<100
<100
<10

<250
<250
<25

0,005

<0.005
<0.005
<0.005
<0.005

0.015
<0.005
<0.005
<0.005
<0.01

<0.025
<0.02
<0.01
<0.005
<0.025

<0.005
<0.025
<0.2
<0.2

Station

No. 23

<100
<100
<10

366
931
553
<10

<250
<250
<25

<0.005
<0.005
<0.005
<0.005
<0.005

<0.015
<0.005
<0.005
<0.005

<0.01

<0.025
<0.02
<0.01
<0.005
<0.025

<0.005
<0.025
<0.2
<0.2



TABLE 19

SUMMARY OF METALS, CYANIDE, AND PHEMOL PRIORITY POLLUTANT
ANALYTICAL DATA ON GROUNDWATER
SITE 80. 01 - MCALLISTER POINT [ANDFITT {Jan., 1985)

(A11 results in ug/1)

Station Station Station
Parameter No. 21 Mo. 22 No. 23
Antimony <100 <100 <100
Arsenic <2 <z <2
Beryllium <10 <10 <10
Cadmium <4 <4 <4
Chromium <20 40 <20
Copper 72 158 <40
Lead <40 140 <40
Mercury 0.7 0.2 0.8
Nicke) <40 <40 <40
Selenium <2 <2 <2
Silver <40 <40 A0
Thallium <100 <100 <100
Zinc 200 500 82
Cyanide 8 13 <5
Phenols 21 13 7

F-19



Table 15 for the sediment samples, Table 16 for the mussel samples, and in
Tables 17, 18, and 19 for the groundwater samples.

10._ Evaluation of Available Date - Characterization Step

The analytical data on samples collected in the verification step indicated
that metals have accumulated in sediments and mussels near the McAllister Point
Landfill. For this reason, additional sediment samples were collected further
off-shore and additional mussel samples were collected in the intertidal zone to
further define the extent of the contamination. In evaluating the
characterization step data, control data collected in the verification step is
used for comparison with sediment sample data but new control samples were |
collected for comparison with mussel sample data.

In general, the off-shore sediments sampled in the characterization step
(Stations 15 to 20) were found to be less contaminated than the near-shore
sedimenis (Stations 12 to 14) sampled in the characterization and verification
steps. Elevated levels of lead, copper, and nickel were found in sediments
close to shore (Stations 12, 13, and 14); the chromium concentrations at these
stations were only slightly above the control sample concentrations. Lead and
copper are being assimilated by mussels at rates higher than the controis at
Stations 12 and 14 and to a lesser degree, at Station 13.

The concentrations of lead, copper, chromium, and nickel in sediments
decrease with increased distance from shoré} Stations 17 to 20 showed the
lowest ranga of concentrations with Stations 15 and 16 showing intermediate
values. The following summarizes these findings, all of which are expressed as

total metal on a dry weight basis:
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Range of Concentrations {ug/gm) in Sediments

Lead Copper Chromium Nickel
Near-shore samples
(Stations 12 to 14) 267 - 900 655 - 1,455 4 - 22 55 - 87
Off-shore .
{Stations 15 and 16) 44 - 78 33 - 63 12 - 14 17 - 20
put to 400" from shore -
(Stations 17 to 20) 21 - 35 17 - 21 9 - 17 11 - 18
Contrals
(Stations N-1 and N-2) 7 - 28 10 - 18 a - 12 1 - 21

These data indicate that lead and copper concentrations in sediments at
Stations 12 to 16 are significantly higher than the controls. Elevated nickel
concentrations are restricted to the near-shore stations (12 to 14). None of
the chromium concentrations is significantly higher than the controls. These
findings are consistent with the data on mussels which showed elevated
concentrations of lead, copper, and nickel in those locations where the
sediments were high in these metals.

Lead was found in mussels at Stations 12 to 14 at levels up to four times
that found in controls, copper at two to three times the controls, chromium at
the same jevel as the controls, and nickel at cone to 1.5 times the controis.

The sediment samples collected in the characterization step were analyzed to
determine [P toxicity levels in accordance with the procedure using acetic acid
in SW-846. This was done to approximate how readily the metals wouid be
released from the sediment. These tests indicéted that a very low percentage of
the total metals was Tiberated into the extract. Although this procedure is not
purported to be a direct measure of biological availability of the metals, it
should be pointed out that Helsinger {1975) used acetic acid to estimate the
exchangeahle phase of contaminants in sediments.

Four sets of samples were collected from the three monitoring wells
{Stations 21, 22, and 23). One set of samples was examined for priority
pollutants and all sets were tested for lead, copper, chromium, nickel, pH
value, cyanides, and chlorides. Samples from the two wells located in the
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Tandfill (Stations 21 and 22) showed concentrations of lead and copper
significantly higher than in the upgradient well (Station 23). However, none of
the concentrations at Stations 21 and 22 were exceedingly high by comparison to
levels which might be allowed in an industrial wastewater effluent discharge.
There was also an indication of slightly elevated phenol concentrations. The
results do not indicate that the landfill is a continuing major source of

environmenial contamination. This is shown in the following comparisons:

Wells downgradient Well upgradient

of Tandfill {Stations 21 and 22) of landfill (Station 23)
Cyanide {mg/1) <0.005 to 0.013 <0.005 to 0.009
Lead (ma/1) . <0.04 to 1.58 <0.04 to 0.10
Copper  (mg/1) 0.07 to 1.04 <0.04 to 0.11
Chromium (mg/T) <0.02 to 0.22 <0.02 to 0.09
Nickel  (mg/1) <0.04 to 0.30 <0.04 to 0.19
pH  {std. units) 6.41 to 7.01 5.84 to 6.18
Chierides {(mg/1) 1.3 to 795 1.6 to 3.8
Phthalates {ug/1) <10 to 64 366 to 931
Mercury (mg/1) <0.0002 to 0.0007 0.0008
Zinc (mg/1) ' 0.2 to 0.5 0.082
Phenols  (mg/1) 0.013 to 0.021 0.007
A1Y other priority pollutants None above detection Timit

The results on phthalates are unexpected since the upgradient well {No. 23)
showed a much higher concentration than the downgradient wells. Although the
monitoring well at Station No. 23 is located upgradient of the McAllister Point
Landfill, it is located within 1000 feet of Tank Farm Five and at a lower
elevation. Most of the Tank Farm Five site slcpes to the north away from
Station No. 23 and, furthermore, phthalates would not be expected to be present
in contaminants from that site if, in fact, they have entered the groundwater.
It is possible that phthalates may have been introduced from the well
construction materials but this is uh1ike?y with threaded Type 1 PVL which is
unptasticized and does not require the use of solvent welds for assembly and
installation.
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Based on the data in Table Nos. 9 and 17 the tidal influence on the
monitoring data is minor at Station Nos. 21 and 22 and is non-existent at the
upgradient well at Station Mo. 23. AL Station Nos. 21 and 22 chloride
concentrations up to 795 mg/1 were observed, but concentrations at levels equal
to those in the upgradient well were also observed at Station Nos. 21 and 22.
This indicates that at times there may be some salt water intrusion, although
the chlorides could also be produced from materials leached from the landfill.
A comparison of groundwater elevations at Station No. 21 and 22 with
Narragansett Bay water levels indicates that the groundwater elevation is
generally within about one to two feet of the high tide elevations for that
particular date; the well water Jlevels were always above the Bay water level
except for one observation at high tide (January 8, 1985) when the water Jevel
in well No. 22 was slightly below the Bay water level. The following summarizes

these comparisons.

‘ High Tide Water Elevations at Time of Sampling
Date Elevations Well No. 21 ' Well No. 22
Bay ™ Well Bay — Hell
11-20-84 4.7, 4.3 {-)0.8 3.3
11-20-84 4.7, 4.3 {(-)0.8 3.7
12-17-84 4.1, 3.7 3.5 6.0
12-18-84 4.3, 3.7 0.2 3.8
1-07-84 4.5, 3.7 0.1 4.5
1-08-85 4.5, 3.9 4,2 3.9
1-28-85 3.3, 2.9 1.8 3.8
1-28-85 3.3, 2.9 1.9 3.1

11. Location of Contaminant Sources and Actual/Potential Migration

The groundwater sampling program did not reveal any serious source(s) of
envirommental contamination from the landfill. Although there may be some
Teaching of metals, the concentration levels of metals in the groundwater within
the landfill site are too low for the landfill to be considered a significant
contaminant source.
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Although the groundwater samples did not pinpoint the groundwater as a
pathway for carrying contaminants into the Bay, it is evident that contaminants
have in the past, or are coniinuing to be released from the landfill because the
sediment and mussel sampling data indicate elevated concentrations of some
metals (lead and copper). The most likely pathway for this is, or was, the
groundwater passing under or through the fill.

12. Toxicity Data and Standards/Criteria for Contaminants Found

The contaminants found in the environment near the McAllister Point Landfill
include copper, lead, and nickel in mussels and in bottom sediments. Specifﬁc_
standards or criteria for heavy metals in mussels and in marine sediments have
not been established. The assessment of the severity of the contamination
detected is, therefore, subjective and must be made by comparison to data on
mussels and sediments obtained at control stations. These comparisons have been
presented previously; they indicate that mussels and sediments close to shore
have been affected by copper, lead, and nickel. There are no established limits
for concentrations of these metals in foods such as mussels. However, the
tevels found in the mussels were, at most, four times the levels found in the
controls.

Toxicity data for the contaminants found was presented in Section J of the
verificaton step report. Specific toxicity data is related principally to water
quality; the more important criteria relatiné to health effects and the marine
environment are repeatad here.

{a) Copper.

Copper is reguired in animal metabolism. It is 1mpqrtant in
invertebrate blood chemistry and for the synthesis of hemoglobin. In
some invertebrate organisms a protein, hemocyanin, contains copper and
serves as the oxygen-carrying mechanism in the blood. An overdose of
ingested copper in mammals acts as an emetic.
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Concentrations of copper found in natural waters are not known to
have an adverse effect on humans. Prolonged oral administration of
excessive quantities of copper may result in liver damage, but water
suppties seldom have sufficient copper to effect such damages. Young
chﬁ]dren require approximately 0.1 mg/day of copper for normal growth
and the daily requirement for adults was estimated to be about 2 mg/day
{So1Iman, 1957). Copper in excess of 1 mg/1 may impart some taste to
water. The EPA recommends a limit of 1 mg/1 copper in drinking water
because of a possible undésirab1e taste, |

Copper is present in seawater at a concentration of approximately 3
ug/1 but copper added to the marine environment is readily precipitated
in the alkaline and saline environment. Toxicity of copper to fishes in
marine walers has not been studied, hut for Nereis virens, a polychaete
invertebrate, the toxic threshold for copper was 100 ug/!'(Raymont and
Shields, 1964). Copper is toxic to oysters at concentrations above 100
ug/1 {Galtsoff, 1932). Clendenning and North (1960) found inhibition of
photosynthesis in the giant kelp, Macrocystis pyrifera, at copper
concentrations of 60 ug/1. This commercially important marine plant is
used for several industrial processes aﬁd for important food additives.

Adult softshell clams, Mya arenaria, were the most sensitive marine
macroorganisms tested in static copper toxicity bicassays. R
LC5g, and LCygg values after 168 hours at 30 o/oo salinity and
220C were 25, 35 and 50 ug/1 respectively. At 170, these
values were 75, 86 and 100 ug/1, respectively, for the same time period.
Lopper is selectively concentrated over zinc by adult softshell clams,
Mya arenaria. Concentrations of greater than 20 ug/1 are fatal after
exposure for several weeks (Pringle, et al. 1968). The 9-day LCg
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-for newly hatched Fundulus heteroclitus larvae was 160 ug/1 (Gentle,

1975).

To protect marine aguatic 1ife, criteria of 4.0 ug/1 as a 24-hour
average, not to exceed 23.0 ug/1 at any time, are recommended.
Lead

As far as is known, lead has no beneficial or desirable nutritional
effects. Llead is a toxic metal that tends to accumulate in the tissues
of man and other animals. Although seldom Seen in the adult population,
irreversible damage to the brain is a frequent result of lead
intoxication in children. The major toxic effects of lead include
anemia, neurological dysfunction, and renal impairment. The most common
symptoms of lead poisoning are anemia, severe intestinal cramps,
paralysis of nerves (particularly of the arms and legs), loss of
appetite, and fatigue; the symptoms usually develop slowly. High levels
of exposure produce severe neurologic damage, often manifested by
encephalopathy and convulsions; such cases frequently are fatal. Llead
is strongly suspected of producing subtle effects {i.e., effects due to
Tow level or long term exposures insufficient to produce overt symptoms)
such as impaired neurologic and motor development and renal damage in
children (EPA, 1973). Subclinical lead effects are distinct from those
of residual damage following lead intoxication.

There is no question that some marine organisms can concentrate the
Tead present in seawater. Wilder {1952) reported lobster dying in 6 to
20 days when held in Jead-lined tanks. Calabrese, et al. (1973) found a
48-hour LCgn of 1.730 ug/1 and a 48-hour LCgy of 2,450 ug/) for
dyster, Crassostrea virginica, eggs. The remarkable ability of the
eastern oyster, Crassostrea virginica, to concentrate lead was
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demonstrated (Pringle, et al. 1968) by exposing them to flowing seawater
containing lead concentrations of 25 ug/T, 50 ug/1, 100 ug/1 and 200
ug/1; after 49 days, the total accumulation of lead amounted fto 17, 35,
75 and 200 ppm (wet weight), respectively, and those oysters exposed to
the two highest lead levels, upon gross examination, showed considerable
atrophy and diffusion of the gornadal tissue, edema, and less distinction
of hepatopancreas and mantle edge.

North and Clendenning (1958) reported that lead nitrate at 4.1 mg/}
of lead showed no deleterious effect on the photosynthesis rate in kelp,
Macrosystis pyrifera, exposed for 4 days. The EPA has suggested marine
aquatic criterion for acute and chronic toxicity of 668 ug/l and 25
ug/1, respectively. These levels would be Tower for more sensitive
species which have nct been tested.

Nickel.

Nickel is considered to be relatively nontoxic to man (Schreeder, et
al. 1961) and a limit for nickel is not included in the EPA National
Primary Drinking Water Regulations. However, te protect human health, a
criterion of 13.4 ug/] is recommended. The toxicity of nickel to
aquatic 1ife, as reported by McKee and Wolf (1963), indicates tolerances
that vary widely and that are influenced by spécies, pH, synergestic
effects, and other factors.

Calabrese, et al. (1973) reported a 48-hour LCgg Of 1,180 ug/1
for American oyster embryos, Crassostrea virginica, and 310 ug/1 for
embryas of the hard shell Eiam, Mercenaria mercenaria (Calabrese and
Nelson, 1974). Jones (1939) reported a 96-hour LGz of 800 ug/1 for
the euryhaline stickleback, Gasterosteus aculeatus. Gentile (1975)
found that the 96-hour LCgg for the marine copepod, Acartia tonsa,
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was 625 ug/l. To protect marine aguatic life, the criterion are: 7.1
ug/1 as a 24-hour average never to exceed 140 mg/1.

Based on the above discussions on toxic effects, the contaminants of
greatest concern in the marine environment are (1) lead, because of the known
harmful effects on marine biota and humans, and (2) copper, because of toxic
effects on marine biocta. There is very little data available on "unacceptable”
or "harmful" concentrations of copper or Tead in mussels and sediments. One
example of such data is by Eisler (1979), who summarized data on copper
accumulations in marine biota; survival of M. edulis was satisfactory in waters
containing 0.025 - 0.027 ppm copper with 29 - 60 ppm copper in the mussels (dry
weight basis). The concentrations of lead and copper in mussels used for food
are not regulated so there are no standards for judging suitability of mussels
for food except to say that ingestion of lead from any source is to be avoided.

lLead and copper 1in sediments are also of concern because the metals could be
transferred to the food chain by various paths. However, the mobilization of
contaminants from sediments to marine biota or to the food chain is not well
understood or documented. The release of contaminants from sediments is widely
variable depending on site conditions and on a multiplicity of physical,
chemical and biclogical factors. Most data on these guestions have evolved from
studies of mining operations and dredging of rivers and harbors. In evaluating
sediments, the Rhode Island Departmeni of Environmental Management uses
guidelines developed by the New England Ri§er Basins Commission in the "Interim
Plan for the Disposal of Dredged Material From Long IsTand Sound" (1980). This
document presents the following data:

Gbserved Concentrations in Central
Metal Long Island Sediments {ug/gm dry basis) Level of Contamination (ug/gm)

Average Range Low Moderate High
Lead 27 .8 b-63 <00 100-200 >200
Copper 69.6 2-269 <200 200~400 >400
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The average values and ranges are from data developed by the Corps of
Engineers from numercus ports and harbers and from non-spoil sediments in the
vicinity of opeh water disposal areas. |

The last three columns are used to make qualitative judgments on the class
of sediment for the purpose of determining how dredged material should be
disposed of. A "high" level of contamination is generally taken to mean that
the sediment may have a high probability of being "toxic" to marine hottom
fauna. |

Rhode Island does not have detailed groundwater quality standards.
Consequently, the quality of groundwater must be assessed against other
available yardsticks such as drinking water standards, background levels or
other available data.  For the parameters of concern on this site, the.federaT

drinking water standards are (40 CFR 141 and 143):

Standard

Chromium 0.05 mg/1

Lead G.05 mg/1

Copper 1.0 mg/i

Nickel None currently stated but a value of
0.0134 mg/1 has been recommended.

Cyanide None stated

pH 6.5 - 8.5

C1 250 mg/1

The above chromium and lead concentraticns also apply to hazardous
constituents as upper Timits for groundwater monitering programs under 40CFR
264.94 for permitied hazardous waste facilities., The above standards are, of
course, not directly applicable to this site because the groundwatér is not used
for drinking nor is the site a permitted hazardous waste faciiity.

Groundwater monitoring programs under the federal hazardous waste B
regutations aliow (1} comparisons wﬁﬁh promulgated standards for compliance (as
with chromium and Tead), or (2) comparisons with background levels (upgradient
wells, for example). A comparison of upgradient and downgradient well results
is presented in the earlier sub-section on evaluation of available data.
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The data on groundwater contaminants in the downgradient wells can be
compared with effluent limitations for existing peint source discharges for the

metal finishing industry under 40 CFR 433.13:

Range of

Average Effluent Contaminants in

Limitation for Downgradient

BPT* (mg/1) Wells {mg/1)

Copper 2.07 0.07 to 1.04
Lead 0.43 <0.04 to 1.58
Nickel 2.38 <0.04  to 0.30
Cyanide 0.65 <0.005 to 0.013
pH 6 - 9 6.41 to 7.01

*Best Practicable Control Technology

This comparisen is presented to show that, although contaminants are present
in the downgradient wells, the concentrations do not indicate gross Tevels of
contamination; the comparison is not intended to show that these leachate
coentaminant levels are "acceptable® under state or federal regulations.

13. Recommendations

Hazardous wastes are known to have been deposited in the McAllister Point
LandfiTl and there is evidence that contaminants have migrated out of the
Tandfill and into the environment {mussels and sediments). The sediments found
at the near-shore stations (12, 13, 14} are considered to have a high level of
contamination (lead 267-9C0 ug/gm and copper 655-1455 ug/gm) and to have a high
probability of being toxic to biota under the New England River Basins
Commission "Interim Plan for the Diéposa] of Dredged Material From Leong Isiand
Sound", which defines lead >200 ug/gm and copper >400 ug/gm as high level
contamination.

Mussels near stations 12-14 showed evidence of elevated lead and copper
accumulations to levels up to 5 times that of the controls, the lead being
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7.5-19.9 ug/gm and copper 9.2-20.6 ug/gm compared to controls of 3.8-5.2 and 5.4
to 8.2 ug/gm, respectively. These may have heen derived from the sediments or
from leachate from the landfill, although, as discussed later insufficient data
was obtained to define the migration pathways.

Station 14 was selected as the southerrmost sampling station because it is
south of the reported southern 1imit of deposition of hazardous wastes. The
laboratory data showed elevated lead and copper concentrations in bath the
sediments and the mussels at this station. It is possible, therefore, that
sediment and mussels could be contaminated south of Station 14. Sediment
samples from stations 15 to 20 (off-shore of stations 12, 13 and 14) showed
metals cencentrations higher than those at the control s%ations, but at levels
considered to be Tow in toxicity by the New England River Basins Commission.

The highest sediment contamination is limited tc a narrow strip about 500 feet
along the_shore, although the southern end of potential contamination was not
defined by the sampling program (south of Station No. 14).

With respect to the landfill itself, although there was an increase in
metals in the groundwater as it passed through the tandfill, the concentrations
do not seem high enough to point to the underlying groundwater as & continuing
major source of environmental contamination. This is based on sampiing from
wells at Stations 21 and 22 (Table 17) Jocated about 300 feet apart near
Stations 12, 13 and 14 where environmental contamination was found. In the
verification step, no evidence was found to indicate that the overlying sotis or
the visible leachate discharges were sources of environmental contamination.
This means that.no migration pathway was defined by the study to account for the
environmental contamination found.

However, the proximity of the confaminated mussels and sediments to the
Tandfil1l strongly points to the landfill as the source of the contamination.
Surface runoff and visible leachate discharges flow into the Bay and the
groundwater hydraulic gradients indicate that the groundwater is moving into the
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Bay along with any subsurface Teachate which may be generated. HNone of these
potential migration pathways was carrying contaminants in significant
concentrations at the points and at the times sampled in this study. The
following scenarios need to be considered, therefore, in developing
recommendations for the McAllister Point Landfill site:
I ~ The Tandfill is continuing to contribute contaminants into the Bay and
the pathway(s) are at a location(s) not sampled in this study, and
(A) The rate of contaminant dispersion out into the Bay proper is
faster than the rate of release from the landfill so that
localized environmental effects (Stations 12, 13, 14) are
decreasing with time, or
(B) The rate of contaminant dispersion out into the Bay is slower
than the rate of release from the landfill so that localized
environmental effects are increasing with time.

1] - The landfil1l is no Tonger contributing contaminants into the Bay and
the existing localized contamination will decrease with time as
dispersion out into the Bay broper occurs.

A determination of which scenario is representative of actual conditions
would require additional detailed investigations and environmental sampiing over
an extended period of Time to determine if environmental conditions are
improving. A question which arises in connection with extended additional
studies is - "Are there any serious imminent health or safety hazards associated
with the landfill?" On the basis of the existing limited knowledge on
mobilization of contaminants from sediments, there is no justification for an
action such as removal of contaminated sediments to a disposal area. The
elevated levels of metals in mussels is an obvious concern and the data should
be reported to the State of Rhode IsTand. Any action with respect to the taking
of nussels for food from the area would be at the discretion of the State of
Rhode Istand.

Additiconal studies are recommended to determine which of the above scenarios
applies and to conduct a feasibility study for selection of remedial actions.
The format of these studies should be gqoverned by the requirements of 40 CFR

306.68 which covers Remedial Investigation/Feasibility Study (RI/FS) activities
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for a hazardous waste site. Guidance for suéh studies is covered by
EPA/540/G-85/002 and /003, June 1985. The purpose of the investigations would
be:

- Determine if there are any migraticn pathways such as groundwater,
leachate or surface runoff by more extensive monitoring well
installations and sampling of aroundwater, soil and surface water.

- Repeat sediment and mussel sampling periodically to determine if the
contaminant levels are changing.

- Conduct feasibility studies to develop and analyze remedial alternatives.

Since the contaminant levels in the environment are relatively low, remedial
actions such as groundwater or seawater cutoff walls, or interception and
treatment of leachate do not seem justifiable, because the environmental benefit
would not be commensurate with the cﬁsta If the additional studies show that
leachate and/or groundwater are, in fact, contributing to the environmental
contamination, then a response action such as a clay cap would reduce
percolation through the fi11 and reduce, but not completely eliminate, leachate
generation. Another response might be "no action® with periodic menitoring of
the sediment and mussels to determine if envircnmental contaminant Tevels are
changing; if the levels show a decrease with time a minimal response such as
regrading the surface and rip-rapping the face might be sufficient.

To determine an order of magnitude cost/for a remedial measure, a cost
estimate was made for a clay cap (3 feet thick) which would have, in general,
the same goals as the closure and post-closure care requirements of 40 CFR
265.310. This regulation is, of course, not applicable to the NETC nor is it
applicable to any landfills not receiving hazardous waste after November 19,
1980. The regulation does, however, present those actions which would be
expected to minimize releases from the landfill, namely, provision and
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maintenance of adequate cover and operation of a groundwater monitoring system.

The Tandfill is, in general, fairly well graded for handling runoff.
However, there are areas where surface water becomes pondad on the landfill;
this water must either evaporate or percolate through the landfill to produce
Teachate. Therefore, regrading would be necessary to eliminate such ponding.

There is a considerable depth of unsaturated fil11 {more than 20 feet at
Station No. 21} above the normal groundwater level. This part of the fill is
not in contact with the groundwater moving under the fi11 but it is subject to
leachate generation due to percolation of rainfall from the surface of the fill.
To minimize this percolation, a clay cap would be provided over the entire
Tandfi1l (about 10 acres). Some sections of the landfill are subject to erosioen
due to wave action and there are some sections where waste materials are
exposed. All such wastes would be buried (including the scattered metallic
debris atong the shoreline) and the seaward face provided with rip-rap to
minimize erosion of the face. This would provide a closure consistent with 40
CFR 265.310.

The site monitoring program would continue for a five-year periad to
determine groundwater quality and to determine if sediment and mussel
contaminants are increasing or decreasing. |

The estimated cost for this work is $1,100,000 exclusive of well
installation, sampling and analysis. As mentioned above an RI/FS program should

be instituted before proceeding with any remedial measures,

F-34



G. FINDINGS AT SITE NO. 02 MELVILLE NORTH LANDFTLL

1. History of Waste Disposal

The history'of waste disposal at this site was thoroughly covered in the
IAS. The following discussion summarizes the background information contained
in the IAS.

This site was used as a landfili from Worid War II to 1955. Wastes disposed
of in this Tlandfill included mostly domestic type refuse and also spent acids,
waste paints, solvents, waste oils (diesel, fuel and lube), and PCB's.
Definitive information was not available on specific types of wastes received
and the operating practices used. However, the IAS indicated that wastes
disposed of in this landfill would have been similar to those diécussed for the
McAllister Point Landfill. Alse, since the site is low lying and subject to
periodic floading, it can be presumed that wastes were deposited in wet
conditions. It appears that there was some recent disposal of ocil-soaked earth
on one part of the site.

2.  Existing Site Conditions

The site is situated in the Melville North area in a low-lying wetland type
area along the shoreline of Narragansett Bay, as shown in Figure No. 5. Surface
drainage and groundwater flow from the site is‘directly into the bay. The area
is also subject to periodic flooding and lies within the 100 year flood plain.
There are several areas which accumulate water and appear to be wet even in dry
weather.

This site has been sold by the Government and is now in private ownership.
It has an area of about 10 acres.

There are several mounds of oil-scaked soil which anpeared to have been
trucked to the site and dumped. These oil contaminated mounds could be the oil
sludge material obtained from the tank farms during tank cleaning operations, or
the results of cleanup operations following oil spills.
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3. Hydrogeological Data

The general hydrogeology of the NETC area was covered in the IAS. The
following discussion summarizes conclusions drawn from the background
hydrogeological data contained in the IAS.

The groundwater in areas close to the bay is often within just two or three
feet of the surface. Due to the low-lying configuration of the site,
groundwater levels are very shallow and in fact partions of the site,
particularly on the north and east sides are very wet. The groundwater moves in
a westward direction and discharges into Narragansett Bay. This factor and the
history of waste deposition into the low-lying coastal area indigate that the
hydrogeology of the site is characterized by groundwater movement through the
waste deposits in a general east to west direction. Some deviations from this
general pattern may be present due to the non-homogeneous nature of the
deposits. There was no evidence of any direct leachate discharges into the Bay.
The groundwater is not being utilized at NETC. Any wells in the area are
upgradient from the site and beyond its influence.

4. Melville North Landfill Samples -~ Verification Step

The samples collected in the verification step at the Melville North
Landfill (Site No. 02) are listed in Table 20. The locations of the sample
collection points are shown on Figure No. 5. The principal areas of interest
for purposes of the sampling program in the‘verification step werea:

d. The marine envircnment at and near the shoreline of the landfill.

b. The surface soils on the site.

The shoreline is more than 1000 feet long facing the East Passage of
Narragansett Bay. The landfill is covered with soil but there are some exposed
pites of sgil suspected to contain oils. The shoreline has a cobble and shell

beach with some large rock outcrops.
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The nine sediment samples were collected from Station Nos. 04 to 06 about 25
feet off-shore in one to three feet of water. The deposits were predominantly
silt and sand and were penetrable with the hand coring equipment. The three
surface sediment samples {0-4 inches) were analyzed as indicated in Table 20,
but the other samples (at depths up to 30 inches) were reserved for future use
if required.

A1l mussel samples were collected in the intertidal zone shoreward of the
sediment sampiing stations (Nos. 04 to 06).

Three soil samples were collected atrpoints disﬁributed along piles of soil
where suspected ofly deposits are visible (Station Nos. 01 to 03). The three
samples were composited in the laboratory for examination for 1eéd, PCB and
netroleum based hydrocarbons.

5. Analytical Data on Samples Collected - Verification Step

The samples collected at the Melville North Landfill are summarized in Table
20 as previcusly discussed. The analyses were conducted for the parameters
indicated in Table 20 and the detailed laboratory reports on the analyses are
included in Appendix C. A summary of these results is presented in Table 21 for
the sediment and mussel samples andrin Table 22 for the soil samples.

6. Evaluation of Available Data - Verification Step

The analytical data on samples collected indicate that there is no
significant accumulation of metals or PCBs in sediment or mussels collected at
the three marine sampling points. This judgment is based on cemparison of the
verification step analytical data with the control station data {see Table 21).

The composite spil sample 1ndicated the presence of lead and very high
concentraticns of petroleum based hydrocarbons. HNo PCBs were found in the soil.
As mentioned above, there is no evidence of lead accumulations in sediments or
mussels. See Section D for additional evaluation of analytical data on mussel
samples.

G-4



TABLE 21
SUMMARY OF SEDIMENT AND MUSSEL SAMPLE ANALYTICAL DATA
SITE ND. 02 - MELVILLE NORTH LANDFILL TNOV., T1983)
{all results in ug/om - dry welght basis)

Substrates Control Station

and Site Specific Station Numbers Numbers

Parameters 04 05 06 N N2

SEDIMENT*:

TPCE <0.5 <D.5 <0.5 <0.5 <0.5
Chromium ~ 4.3 9.3 5.8 11.5 8.0
Cadmium <0.05 <0.05 <0.05 <0.05 <G.05
l.ead 2.3 7.5 5.8 275 6.8
Arsenic 0.2 0.2 <D.2 <0.2 <0.2
Mercury <N.02 <0.02 <0.02 <0.02 <0.02
Selenium 0.2 0.2 <0.2 <0.2 0.2
Silver 0.5 0.5 0.5 <0.5 <0.5
Copper 4.0 16.0 5.5 18.3 10.3
Barium <0.4 0.4 0.4 <0.4 <0.4
Mickel 8.3 10.8 10.3 21.3 11.3
Beryllium <G.05 <0.05 <0.05 <0.05 <0.05
Antimony <0.5 <0.5 <0.5 <0.5 <0.5
Tin 5.0 <5.0 5.0 B0 <5.0

MUSSELS:

PCB 0.08 0.35 0.03 0.36 0,37
Chromium 245 <2.5 2.5 2.5 <2.5
Cadmium 0.5 <0.5 <Bah <0.5 <0.5
Lead <i.0 <1.0 <1.0 <1.0 <1.0
Arsenic <G.4 <0.4 <0.4 <0.4 <0.4
Mercury <0.04 <0.04 <0.04 <0.04 <0.04
Setenium 0.4 .4 0.4 <0.4 (.4
Silver 1.0 <1.0 <I.0 1.0 <1.0
Copper 2.5 <2.5 2.5 7.2 4,3
Barium <1.0 1,0 <1.0 <1.0 <1.0
Nickel 2.5 2.5 2.5 <245 7.5
BerylTium <0.5 <0.5 <0.5 <0.5 <0.5
Antimony <1.0 <1.0 <1.0 <1.0 <i.0
Tin <10.0 <10.0 <10.0 <i0.0 <10.0

*A1l sediment data s for the surface
sediments at 0 to 4-inch depth
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TABLE 22
SUMMARY OF SGIL SAMPLE ANALYTICAL OATA
SITE NO. 07 - MELVILLE NORTH LANDFILL {NOV., 1983)
~{ATT results in ug/am - dry weight basis)

Parameter Composite from Stations 01, 02 and 03
Petroleum Based Hydrocarbon 32,508
Lead ' 60.0
PCB 0.5
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The compeosite soil sample indicated the presence of lead and very high
concentrations of petroleum based hydrocarbons. No PCBs were found in the soil.
As mentioned above, there is no evidence of lead accumulations in sediments or
mussels. See Section D for additional evaluation of analytical data on mussel

samples.

7. Location of Suspected Contaminant Sources - Verification Step

The only known potential contaminants which could be carried off-site are
contained in the o1l saturated soil deposits piled in one area on the site. If
there are other sources, their éffects on the environment, if any, were not
detected.

8. Melville North Landfill Samples Collected - Characterization Step

The samples collected in the characterization step at the Melville North
Landfill (Site No. 02) are listed in Table 23. The general locations of the
sample collection points are shown on Figure No. 6. The data establishing the
Jjocation of each station is presented in Figure No. 7. The principal areas of
interest for purposes of the sampling program in the characterization step were
the surface soils on the site. |

The only contamination found in the verification step was in the soit piles
which were found to contain oil. The characterization step sampling was
conducted to make field determinations of the extent to which the oil from these

piles had contaminated the soil.

9. Field Observations on Samples Collected - Characterization Step

Field observations were made on.the sof? as excavations were made down to a
depth of three feet, A summary of these observations is shown in Table 24. No
analyses were conducted on the two samples submitted to the laboratory.

10. Evaltuation of Available Data - Characterization Step

The analytical data on samples collected in the verification step indicated
that there is no significant accumulation of metals or PCBs in sediment or
mussets collected at the marine samp]ing’points, but a sample of the oily soil
piles indicated the presence of lead and very high concentrations of petroleum

G-7



MELVILLE NORTH LANDFILL
SITE NO 02
CHARACTERIZATION SAMPLING POINTS

MAR 13,1985
FIG. NO. 6

a professioenal  gorparation

LEs LOUREIRO ENGINEERING ASSOCIATES

AVOM CT.

g
2
. 3
Mz | g
; oo
i B
%9 1238
5 m m 2% £8
= E:
(TR P
A3% Falic 313
3 5~ = =
S G 39vSSYd LSv3 mmm M E
c0014 — AVE  L1ISNVOVHYVN : 55 | E
. ] 13




OILY SOIL PILES = 6000 SF@ 3FEET
AVE. DEPTH=670 CY.

£8B8 @-———)

(—@FLDOD
;-
S

E: APPROXIMATE G OF
0 UNPVED ROADS
e
—-—"""‘—.’ M
>~
<
@
W
o
3
ey o)
= b=
312
2w
<
@
@
<
=
L 36
b
40 . 0 : 40
s .E:i-w ;1-- e
GRAPHIC SCALE |
ON Eg%ﬁ&ggm% MELVILLE NORTH LANDFILL
NEWPORT  NAVAL EDUCATION & SITE NO 02
TRAINING CENTER SOIL SAMPLING LOCATIONS
VAT LE, LOUREIRD ENGINEERING ASSOCIATES MAR. |3,1985
: N‘:::.) o o s+slevanal  Corpofotin
At Consutonis, inc CONSULTING ENGINEERS AVON T, FIG. NO. 7




NO.
2957
2958
None
None
None
None
None
None

None

STA
31
08
07
09
10
11
15
16
30

SAMPLES COLLECTED = CHARACTERIZATION STEP

TABLE 23

SITE NO. 02 -~ MELVILLE NORTH LANDFILL

TYPE

Soi px*
Soi
Soi1l
Soil
Soil
Soil
Soil
Seil

Soil

DATE
9~10-84
9-10-84
9-10-84
9-10-84
9-10-84
9-10-84
9-10-84
9-10-84
9-10-84

FIELD OBSERVATIONS=®

Appearance and odor

Appearance
Appearance
Appearance
Appearance
Appearance
Appearance
Appearance

Appearance

* Field observations were made at various depths down to three feet

*k Sampled at three-foot depth (No analysis conducted)
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Station No.

07
08

0o

10

11

15
16

30

31

TABLE 24

SUMMARY OF FIELD OBSERVATIONS ON SOIL EXCAVATIONS

STTE NO. 07 - MELVILLE NORTH CANDFILL {Sept., 1984)

Observations
No evidence of oil contamination down to three-foot depth.

Broken paving materials on surface and at several levels down to
three feet deep; no evidence of 01l contamination.

Overgrown area; no surface contamiration and no evidence of o0i)
contamination down to three feet deep.

Broken paving materials on surface and intermittently down to
18-inch depth; no evidence of oil contamination.

Broken paving materials on surface and intermittently down to
three-foot depth; no evidence of o1l contamination.

No evidence of oil contamination down to three-foot depth.

Overgrown area; no surface contamination and no evidence of oil
contamination down to three feet deep.

Broken paving materials on surface and intermittently down to
18-inch depth; no evidence of 011 contamination.

Broken paving materials on surface and intermittently down to
three-foot depth; no evidence of 01l contamination.
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based hydrocarbons. No PCBs were found in the soil. The concentration levels
for lead in soil are reported to range from 2 to 200 ppm with an average of
ahout 10 ppm {(Lindsay, 1979). The concentration of lead found in soil from the
Melville North Landfill site is higher than that found at Tank Farm One (15.3,
27.5 and 8.5 ppm) and at Tank Farm Four (3.25 ppm)}. However, the 60 ppm
concentration level at Melville North Landfill is within the normal rahge of
that found in soils and is well below the suggested maximum level of 1000 popm in
s0il ("Hazardous Waste Land Treatment", EPA, 1983) upon closure of a land
treatment system. Generally, lead is tightly absorbed by soil as is evident in
this case because significant lead was not found in the marine environment. For
these reasons, the characterization step was I1imited to defining the extent of
the 0il contamination from tha oily soil piles found in the north part of the
site. The extent of these piles is shown in Figure No. 7. WNone of the test
holes showed any significant travel of oil laterally away from the piles. Some
of the holes showed accumu]atidns of waste bituminous paving material. These
investigations indicate that the oily material has not migrated laterally away
from the surface piles of the soil. Some downward migration may have occurred
under the piles, but there was no indication of this at Statiens 08, 11, and 31
adjacent to the piies.

11. Location of Contaminant Sources and Actual/Potential Migration

The only known potential contaminants which could be carried off-gite are
contained in the ¢ily soil deposits piled in one area on the site. If there are
other sources, their effects on the environment, if any, were nct detected. The
location and extent of these deposits are shown on Figure No. 7. The volume of
these piles is estimated to be 670 cubic yards.

12. Toxicity Data and Standards Criteria for Contaminants Found

Petroleum based hydrocarbons and iead were found in the oily soil piles on
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the north part of the site, but sampling showed that these contaminants have not

migrated from the piles. Consequently, the marine enviromment has not been

affected and toxicity considerations need to be based on Tand use rather than

the marine environment.

(a)

Petroleum Based Hydrocarbons.

A major difficulty encountered in the setting of criteria for petroleum
products is that these are not definitive chemical categories, but
inctude thousands of organic compounds with varying physical, chemical,
and toxicological properties. They may be volatile or nonvolatile,
soluble or insoluble, persistent or easily degraded. Many of these
compounds are carcinogenic. It is well known that these materials
interfere with growth of vegetation and, if concentrations are high
enough in the soil, all vegetation will be killed. This is evident at
the piles of scil found on the site.

Lead.

As far as is known, lead has no beneficial or desirable nutritional
effects. Lead is a toxic metal that tends to accumulate in the tissues
of man and other animals. Although seldom seen in the adult
population, drreversible damage to thé brain is a freguent result of
lead intoxication in children. The major toxic effects of lead include
anemia, neurological dysfunction, and renal impairment. The most
common symptoms of lead poisoning are anemia, severe intestinal cramps,
paralysis of nerves (particuilarly of the arms and legs), loss of
appetite, and fatigue; the symptoms usually develop slowly. High
levels of exposure produce severe neurologic damage, often manifested
by encephalopathy and convulsions; such cases frequently are fatal.
Lead is strongly suspected of producing subtle effects (i.e., effects
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due to low level or fong term exposures insufficient to produce overt

s ymptoms ) such as impaired neurologic and motor development and renal

damage in children (EPA, 1973). Subclinical lead effects are distinct
trom those of residual damage following lead intoxication.

The availability of Pb in soils is related to moisture content,
soil pH, organic matter, and the concentration of calcjum and
phosphates. Under waterlogged conditions, naturally occurring lead
becomes reduced and mobile. Organometallic complexes may be formed
with organic matter an& these soil organic chelates are of low
solubility. Increasing pH and caicium jons diminish the capacity of
plants to absorb lead as calcium ions compete with the lead for
exchange sites on the soil and root surfaces.

Lead js not an essential element for plant growth. It is, however,
taken up by plants in certain forms. The amount taken up decreases as
the pH, cation exchange capacity, and available phosphorus of the soil
jncrease. Under conditions of high pH, CEC and available phosphorous,
lead becomes less soluble and 1s movre strongly adsorbed.

Lead toxicity to plants is uncommon. Symptoms of Tead toxicity are
found only in plants grown on acid soils. In solution culture, root
growth of sheep fescue is retarded by 3¢ ppm and stopped by 100 ppm Pb.
Lead content in plants grown on soil with a high lead fevel increases
only siightly over that of plants grown on soil of average lead
content. Clover tops show an increase of 7.55 ppm, while kale and
lettuce leaves show an increase of less than 1 ppm. The lead taken up
by pilants is rareiy translocated since it becomes chelated in the
roots. Tops of barley grown on a soil extremely high in lead contained
3 ppmrwhile the roots contained 1,475 ppm 1ead, Transtocation of Ph to
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grain is less than translocation fo vegetative partis.

Cattle and sheep are more resistant to lead toxicity than horses.
There is, however, scme tendency for cattle to accumulate lead in
tissues, and lead can be transferred to milk in concentrations that are
toxic to humans. Based on human health cohsiderations, the maximum
allowable lead content in domestic animals is 30 ppm (National Academy
of Science, 1980). Cattle ingest large amounts of soil when grazing
and may consume up to ten times as much lead from soil as from forage.
Lead poisoning has been reported in cattle grazing in Derbyshire,
England, where the soil is naturally high in the element (Baritrop et

al., 1974).

13. Recommendations and Cost Estimate

Since no adverse environmental effects were found in the marine
environment, the only remedial action needed is to remove the oily soil piles to
remove the source of petroleum based hydrocarbons and replacement with clean
soil and loam to establish vegetative cover.

The following summarizes the remedial actions recommended for Site 02 -

Melville North Landfill:

- Remove the 0ily soil piles to the limits shown on Figure No. 7 and

dispose of the material as oil spill clean-up material.

- Fill the disturbed area with clean seil, grade to drain and provide Toam

to promofe growth of grass.

The estimated cost for this work is $80,000.

follows:

A breakdown of the estimate is as

1TEM AMOUNT
Remove and dispose of oily soil piles $67,000
Regrade, hydroseed and fertilize 1,560
Sub-totatl 8,500
Contingency (15%) 11,500

TOTAL ESTIMATED CONSTRUCTION COST $80,000
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H. FINDINGS AT SITE NO. 07 TANK FARM ONE

1. History of Waste Disposal

The history of waste dispesal at this site was thoroughly covered in the
IAS. The following discussion summarizes the background information contained
in the IAS.

Tank Farm One is Jocated in Melville North and consists of six underground
tanks. Each of these tanks has a storage capacity of 60,000 barrels. Five of
these tanks are now used for the storage of oils including aviation fuel. One
tank is no longer used. 1In the past, these tanks were periodically cleaned to
remove the sludge material which, over time, settles on the bottoms of the
tanks. This practice occurred from World War 11 until the 1970's.

When the tanks were cleaned, the sludge material was placed in a pit which
was approximately 20 feet long, 10 feet wide, and 4 feet deep. These disposal
pits were simply dug in the genaral vicinity of the tank being cleaned. The
sludge was placed in the pits and allowed to weather for a few weeks. The pits
were then covered over and marked with signs warning of tetraethyl lead. Thess
pits are spread throughout the tank farm, but through the years, most of the
signs marking the disposal areas have disappeared. Only two markers remain at
this time and samples were collected at those two locations. The third sample
was collected at a point which was believed to.be a disposal location {near Tank
No. 18).

2, Existing Site Conditions

The existing site is in active use as a tank farm. It is owned by the Navy
put it is operated by a centractor., Disposal of tank sediments on the site has
been discontinued as previously mentioned and there is no visible surface
evidence of the past tank sediment disposal practices. The site is Jocated well
above fiood elevation so that any pollutants released from buried tank sediments
could escape the site only by migration with the groundwater flow.
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When the tanks were installed, groundwater drains were placed around each
tank. These were individually valved and piped to a common drain. This drain
was later extended to the west where an oil separator is provided to remove oil
if present before release of the water to Narragansett Bay. This drain was
utilized to obtain a groundwater sample for analysis in the verification step.

The Melville Pubiic Fishing Area is5 an impoundment located immediately north
of Tank Farm One {see Figure No. 8}, 1In 1981 an investigation was conducted by
the U.S. Army Environmental Hygiene Agency concerning a complaint of oil
discharge to the Melville Public Fishing Area. As part of this investigation,. a
shallow well was installed near the Melville Public Fishing Area for the purpose
of observing groundwater conditions. This well was used for collection of
groundwater samples in the verification step. There was no visible evidence of
011 pollution in the reserveir at the time of sample collection in the
verification step.

The U.S. Army report on the oil spill COmpfaint conctuded that the petroleum
hydrocarbon material discovered on the Melyille Public Fishing Area was not due
to Teakage in the pipelines or the tanks of the tank farm.

3. Hydrogeclogical Data

The general hydrology of the NETC area was covered in the IAS. The
following discussion summarizes the background hydrogeological data contained in
the TAS as well as that presented in the more site specific study conducted by
the U.S. Army Environmental Hygiene agency in response to the reported oil spiil
in 1981 and monitoring wells installed in the characterization step.

The TAS reported that porticns of the tank farm drain northward into the
Melville Public Fishing Area, with other areas draining toward Narragansett Bay.
The U.S. Army report, however, indicated that the general groundwater movement
is in a northwesterly direction which is one of the reasons they concluded that
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the existing tanks could not have caused the contamination of the Public Fishing
Area.

0f even greater significance to this confirmation study is the complex
geology of the aréa at the Tank Farm One area. The U.S. Army report describes
this geology in considerable detail.

The major formation underlying the area is the Pennsylvanian aged,
nonmarine, sedimentary formation calied the Rhode Island Formation. It
underlies the entire region occupied by Narragansett Bay and forms part of a
large synciine which plunges fto the south. .In the vicinity of Tank Farm One,
the outcrops and near-surface members are composed of gray to black thin-bedded
shale with a few outcrops of thick-bedded graywackes located in the eastern
section. A1l rock lavers observed are heavily fractured and jointed with many
small displacement normal faults whose strike is at approximate right angles to
synclinal strike.

Thare are numercus fractures, joints and faults in the subsurface. This
fracturing is so intense that it was difficult te determine if a major fault
system transected the area. Likewise, the fracturing and other complexities
make it impossible to reliably interprei subsurface data obtained from borings,
excavations or monitoring wells.

Two new monitoring wells were instalied to evaluate the possibility that the
0ily waste deposits are affecting groundwater guality. These wells were
instalied where shown on Figure 10 and pertinent well data are present in Table
25. The wells are downgradient of the fuel tanks and oily waste deposits. The
groundwater alevations at the twe monitoring wells are shown in Table 26. In
general, the groundwater levels are three to four feet below the ground surface

and with a significant gradient toward the Bay.
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TABLE 25

MONITORING WELLS

SITE NO. 07 - TANK FARM ONE

Station
No. 06

Location (See Exhibit B)
of buried

0ily deposits

Well depth (feet) 45.0

Elevations {MLW):

Ground surface 27.0
Top of well casing 27.08
Top of protective casing 27.55
Bottom of well (-118.8

Lengths (feet):
fasing 35

Screen 10
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Downgradient

Station
No. 07

Downgradient
of buried
0ily deposits

30.0

20
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TABLE 26

OBSERVED WATER LEVELS IN MONITORING WELLS
SITE NO. 7 - TANK FARM ONE

Groundwater Elevation (MLW)

Station Station

Date Time Tide No. 06 A No. 07 A
9-13-84 10:30 AM High 0.0% '

9-13-84 1:30 M £bb 6.1% 168
11-21-84 7:30 AM Ebh. 23.6 3.4
11-21-84 7155 am Ebb 18.2 3.9
12-17-84 7:45 AM Low 24,0 3.0 |
12-17-84 8:30 AM Low 18.4 3.7
1-07-85 9:10 AM Hi gh 24.3 .7

1-07-85 10:15 AM Ebb 18.7 3.y
1-28-85 10:10 AM Flood 8.3 27
1-28-85 10:25 AM Flood 2a.0 30

Ground surface elevation 27.0 721

Bottom of well elevation (-118.0 {-) 7.9

*These water level observations were made on the day of drilling; the
great difference from the other observations is due to the very slow
recavery rates of these wells,

*
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4, Tank Farm One Samples - Verification Step

The sampies collected in the verification step at Tank Farm One
07) are listed in Table 27. The locations of the sample collection
shown on Figure Nos. 8 and 9. The principal areas of interest for
the sampling program in the verification step were:

a. The groundwater at the site.

b. The so0ils on the site.

The groundwater samples were collected at two stations (Nos. 03

under both wet and dry weather conditions. One pair of the samples

(Site No.
points are

purposes of

and 04)

was from a

groundwater observation well {Station No. 03) near the Melville Public Fishing

Area north of Tank Farm One. The other pair was from a bypass around an 051 -

water separator {(Station No. 04) on a system which drains groundwater from

around the storage tanks at Tank Farm One.

The soil samples were collected from a depth of three feet at three

locations (Station Nos. 01, 02 and 05) where sludges from storage tanks had been

disposed of in pits and covered. The three samples were composited in the

laboratory prior to examination.
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~ TABLE 27
SAMPLES COLLECTED - VERIFICATION STEP

SITE NO. Q7 - TANK FARM ONE

NO. STA TYPE TIME ANALYSIS FOR
11-28-83
8685 03 Groundwater-Dry Weather 11:30 AM. BTX
8686 03 Groundwater-lry Weather 11:30 PRHC*
8687 03 Groundwater-Dry Weather 11530 Lead
8688 04 groundwater-Ory Weather 11:55 BTX
8689 04 Groundwater-Dry Weather 11:55 PBHC
8690 04 Groundwater-Dry Weather 11:55 Lead
11-29-83
8691 04 Groundwater -Wet Weather 1:55 P.M. BTX
8697 04 Groundwater-Wet Weather 1:55 PBHC
8693 04 Groundwater-Wet Weather 1:55 Lead
2694 03 Groundwater-Wet Weather 2:25 BTX
2695 03 Groundwater-Wet Weather 2:25 PEHC
8696 03 Groundwater-Wet Weather 2:25 Lead
11-30-83
3697 05 Soil 7:45 AM, #*
8698 02 Soil 8:00 R
8699 01 Soil _ 8:15 **

*Potreleun Based Hydrocarbons.

**Samples analyzed for lead and oil and grease.



5. Analytical Data on Samples Collected - Verification Step

The samples collected at the Tank Farm One site are summarized in Table 27
as previously discussed. The analyses were conducted for the parameters
indicated in Table 27 and the detailed laboratory reports on the analyses are
included in Appendix C. A summary of these resulis is presented in Table 28 for
the soil samples and in Table 29 for the groundwater samples.

6. Evaluation of Available Data - Verification Step

The analytical data on all samples collected indicate the presence of oil or
gasoline contaminants in the soil and groundwater at Tank Farm One. This
judgment is based on the magnitude of the oil and grease concentrations in s0i]
samples and the BTX concentrations in groundwater samples. Although some lead
was found in the soil samples, the concentrations were relatively low and no
lead was found in groundwater. The concentrations of BTX and petroleum based
hydrocarbons in the groundwater samples were high; BTX contamination indicates
pollutants from Tight oils such as gasoline.

7. Location of Suspected Contaminant Sources - Verification Step

The analytical data confirms the presence of 01l and grease and deposits at
the suspectad locations of previous tank sediment burial pits.

The analysis of groundwater samples at Station No. 04 confirms that BTX
contaminants are present in the groundwaters at one or more of the buried
storage tanks numbered 13 to 18-at Tank Farm One.

The groundwater sampies at Station No. 03 also exhibited significantly high
levels of BTX in groundwater. However, the hydrogeclogical data developed by
the U.S. Army Environmental Hygiene Agency indicates that contaminants founcé at

this sampling point do not originate from Tank Farm One.
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TABLE 28
SUMMARY OF SOIL SAMPLE ANALYTICAL DATA
SITE NO. 07 - TANK FARM ONE (NOV., 1983)
(ATT results in ppm - dry weight basis)

Station HNumbers

Parameter 01 0z 05
Lead 15.3 27.5 8.5
0i1 and Grease ' 2194 1321 2013
TABLE 26

SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL DATA
SITE NO. 07 - TANK FARM ONE (NOV., 1983)
{AT7 results in ppb (ug/1) except as ncted)

Station Numbers

03 04 03 04
Dry Dry Het Wet
Parameter Weather Weather Weather Weather
Benzene 18 479 160 40
Toluene 281 735 203 59
Xylenes 561 226 91 26
lead <40 <40 <40 <40
Petroleum Based
Hydrocarbons {(ppm) 3.9 2.8 1.6 5.5
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8. Tank Farm One Samples Collected - Characterization Step

The samples collected in the characterization step at Tank Farm One (Site
No. 07) are listed in Table 30. The general locations of the sample collection
points are shown on Figure Nos. 10 and 11. The data establishing the locations
of the monitoring wells is presented in Appendix F. The principal areas of
interest for purposes of the sampling program in the characterization step
were:

a. The groundwater at the site.

b. The soils on the site.

c. A comparison of the volatile organics in the soil and groundwater.

d. A comparison of the influent and effluent quality of the oil-water
separaltor,

The soil samples were collected from a depth of three feet at three
locations (Station Nos. 01, 02 and 05) where sludges from storage tanks had been
disposed of in pits and covered.

Monitoring wells (Stations 06 and 07) were installed as summarized in Table
25. These wells were installed for the purpose of comparing the volatile
organic characteristics of the groundwater with that of the soil samples. The
wells were constructed as described in Section E. At Station 04, samplies of
groundwater were obtained from a groundwater collection system draining the area
of fuel tank Nos. 13 fo 18. This groundwater normally discharges through an
ofl-water separator to Narragansett Bay. The separator was by-passed for 15
minutes before sampiing at Station 04. The o¢il-water separator effluent was

sampled at Station 08.
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2991
2992
2993
2954
2995

2996

6811
6812
6813
6814
6815

6816
6817
6818

6831
6832
6833
6834
6835

6836
6837
6838
6839
6840

6841
6842

06
06
06

07

07
08
08
08

04
(4

SAMPLQS COLLECTED - CHARACTERIZATION STEP

TABLE 30

SITE RO. 07 - TANK FARM ONE

TYPE

Soil
Soil
Sail
Soil
5011

5011

Groundwater
Groundwater
Groundwater
Groundwater

0il-water Separator Effluent

0il-water Separator Effluent

Groundwater
Groundwater

Groundwater
Groundwater
Groundwater
Groundwater
Groundwater

Groundwater

0il-water Separator Effluent
0il-water Separator Effluent
0il-water Separator EFffluent

Groundwater

Groundwater
Groundwater

* Characteristic fingerprint
** No analysis conducted
*#% Characteristic fingerprint and B7X
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TIME
9-12-84

1:45 PM
i:45
2:15
2:15
2:45

2:45
11-21-84

8:30 AM
8:30
§:55
8:55
g9:15

9:15
§:25
G:25

12-17-84

8:55 AM
8:55
8:55
9:20
9:20

9:20
9:40
9:40
9:40
10:00

10:00
10:00

ANALYSIS FOR

*Kk

ok

ik

PBHC
Fokk

PBHC
Hok

PBHC

Lt

PBHC

*hk

PBHC

F*hk
*hk

PBHC

*kk

Ak

PBHC

*kk
*kk

PBHC

FRE
E 4



0661

(623N N8 FE I8 N1

0672
Co66

TABLE 30(Cont'd}
SAMPLES COLLECTED - CHARACTERIZATION STEP

SITE NO. 07 - TANK FARM ONE

STA TYPE TIME ANALYSIS FOR
1-07-85
06 Groundwater 11:060 AM PBHC
06 Groundwater 11:00 AM ok w
6 Groundwater 11:00 AM Fkk
07 Groundwater 11:206 AM PBHC
07 Groundwater 11:20 AM Fhk
07 Groundwater i1:20 AM Lk
08 Oil-water separator effluent 1:25 PM PBHC
08 Oil-water separator effluent 1:25 PM Hekk
08 0Oil-water separator effluent 1:25 PM Fokk
04 Groundwater 1:45 PM PBHC
04 Groundwater 1:45 PM *hk
04 Groundwater 1:45 PM Hokok
1-28-85

08 Ofl-water separator effiuent 3:35 AM PBHC
08 Oil-water separator effluent 9:35 AM Ak
08 Oil-water separator effluent 9:35 AM *hK
08 Oil-water separator effluent 9:35 AM ok
04 Groundwater 9:50 AM FPBHC
04 Groundwater G:50 AM kK
04 Groundwater 9:50 AM FAK
04 Groundwater 9:50 AM wEE
07 Groundwalter 11:00 AM PBHC
G7 Groundwater 11:00 AM ' Kk
07 Groundwater 11:00 AM Fkk
07 Groundwater 11:00 AM wkk
06 Groundwater 11:15 AM PBHE
06 Groundwater 11:15 AM LEE
06 Groundwater 11:15 AM Fkk
06 Groundwater 11:15 AM Hkk

* Characteristic fingerpring
** No analysis conducted
#**% Characteristic fingerprint and BTX
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g, Ana?yticalkData an Samples Collected - Characterization Step

The samples collected at the Tank Farm One site were analyzed for the
parameters indicated in Table 30 and the detailed Taboratory reports on the
analyses are included in Appendix €. A summary of these results is presented in
Table 31 for the gas chromatographic scans on soil samples, groundwater samples,
and oil-water separator effluent samples. Table 32 preéents a summary of PBHC
and BTX analyses on groundwater samples and oil-water separator effluent
samples.

16. Evaluation of Available Data - Characlterization Step

The analyticel data on all sampies collected in the verification step
indicated the presence of oil or gascline contaminants in the soil and
groundwater at Tank Farm One. This was based on the oil and grease
cancentrations in soil samples and the BTX concentrations in groundwaler
- samples. Although some lead was found in the soil samples, the concentrations
were relatively low and no lead was found in groundwater.

To further evaluate the site, samples of soil from oid tank sediment burial
tocations {Stations Mos. 01, 02,-and 05) were subjected to chromatographic scans
to establish the type(s) of 0il present. These scans were compared with scans
of a series of four groundwater samples about one month apart collected from the
groundwater drainage system (Station No. 04) and the two monitoring wells. A
similar series of sampies was collected from the oil-water separator effluent
(Station No. 08} for comparison with the influent (Station No. 04). Samples
from Stations 04, 06, 07, and 08 were also examined for benzene, to]Uene, and
xylene (BTX), which is indicative of the presence of light petroleum products,
such as gésoline, | |

The results indicate that the petroleum products found in the soils from the
old burial locations are weathered materials similar to No. 6 or Bunker C fuel
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TABLE 31

SUMMARY OF GAS CHROMATOGRAPHIC SCANS OF SAMPLES

OF SOTL, GROUNDWATER, AND OIL WATER SEPARATOR EFFLUENT

SITE 07 - TANK FARM ONE {Sept., 1984 to Jan., 1985)

Station

No. Sample of

01 So1]

02 S011

05 Soit

04 Groundwater

08 0il-water sepa-
rator effiuent

08 Water separator

effluent

06 Groundwater
(monitoring
well)

07 Groundwater
{monitoring
well)

11-21-84
12-17-84

1-07-85
1-28-85

11-21-84
12-17-84
1-07-85
1-28-85

11-21-84
12-17-84
1-07-85
1-28-85

H-14

Summary of Scan

A1l samples contained a weathered
petroleum based oil with a pattern
simitar to a No. 6 or Bunker €
Fuel.

A1l samples contained a series of
hydrocarbons with a pattern
simitar to weathered gasoline.
The hydrocarbons present were in
the Cg to €3 range which
indicate a weathered gasoline
product.

A1l samples contained a series of
hydrocarbons with a pattern
similar to weathered gasoline.
The hydrocarbons present were in
the Cg to Cq3 range which
indicate a weathered gasoline
product.

Insufficient levels to fingerprint
23 ]

Insufficient Tevels to fingerprint

H ] i
il H H n

i H )] i

Insufficient levels to fingerprint
1 1 ) n

n i 11 H

i [ i "



TABLE 32

SUMMARY QF PBHC AND BTX ANALYTICAL DATA ON SAMPLES OF
GROUNDWATER AND OTL-WATER SEPARATOR EFFLUENT
SITE 07 - TANK FARM ONE (Nov., 1984 to Jan., 1985)

Petroleun
Station Hydrocarbons Benzene Toluene Xylene
No. Date _mg/1 (ppm) ug/1 {ppb)  ug/l (ppb) ug/1 {ppb)
04 Groundwater 11-21-84 <10 150 160 28
{influent 12-17-84 2.6 140 190 39
to oilt-water 1-07-85 <1.0 167 198 351
separator 1-28-85 1.0 88 65 520
08 Oil-water 11-21-84 8.6 20 120 8O
separator 12-17-84 - 5.0 30 110 74
effluent 1-07-85 3.3 <10 <10 <10
1-28-85 1.0 10 <10 22
06 Groundwater 11-21-84 <1.0 <10 <0 <10
monitoring 12-17-84 6.3 <10 <10 <10
well 1-07-85 2.1 <10 <10 <10
1-28-85 <1.9 <10 <10 <10
07 Groundwater 11-21-84 1.0 <10 <10 <10
monitoring  12-17-84 3.8 <10 <10 <10
well 1-Q7-85 3.1 <10 <10 <10
1-28-85 <1.0 <10 <10 <10
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0il. The petroleum products found in all other samples were significantly
different and were indicative of weathered gasoline. No evidence was found to
indicate that oil from previous disposal practices is entering the groundwater.

There are some petroleum-based hydrocarbons and BTX present in the
groundwater underdrainage system and the oil-water separator is generally
performing well in 1imiting these discharges to the Bay. No BTX was found in
either groundwater monitoring well {Stations 06 and 07}.

The fingerprinting technique was used principally -as a comparative tool to
determine if similar hydrocarbons wefe present in the soil and in the
groundwater. This technique has a relatively high detectable limit (20 ppm) so
that, even though there were "insufficient levels to fingerprintﬁ, it cannot bhe
concluded that there are no hydrocarbons present. However, the preponderance of
data on the groundwater indicatés that the soil is not the source of the
hydrocarbons because the characteristics are entirely different. AFurther
discussion on this is presented in Appendix B.

Although it appears that the groundwater underdrainage is interceptjng some
contaminants, a determination of whether or not these are coming from the active
storage tanks or other current activities is beyond the scope of this study.
However, it can be stated that the weathered gasoline found in the finger-
printing could have come from aviation fuel leaks from the existing tanks but
confirmation of this can only bhe resclved by sampling of tank contents for
comparison. Furthermore, the presence of benzene in the influent to tne
oil-water separator indicates "recent" contamination because benzene tends to
break down rather quickly. Further investigation is needed to determine whether
or not the existing tanks are, in fact, leaking.

The water levels in the menitoring wells were significantly above the Bay

-water Jevel and were not affected by tidal variations.
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11. Recommendations

The results of the studies indicate that some light petrolteum products have
entered the groundwater but not from previocus waste disposal practices.
Consequently, the site does not require further study, investigation, or

remedial action under the NACIP program.
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I. FINDINGS AT SITE NO. 12 TANK FARM FOUR

1. History of Waste Disposal

The history of waste disposal at this site was thoroughly covered in the
IAS. The following discussion summarizes the background information contained
in the IAS,

This site has 12 concrete underground tanks, each with a capacity of 60,000
barrels. These tanks were used by the Navy to store No. 5 and No. 6 fuel oils.
The Tatest use of some of the tanks was under lease to a private contractor but
the types of oils stored are not known. The use of these tanks was discontinued
several years ago, when they were emptiad {but not cleaned) and refilled with
water,

Until the mid-1970's, the bottom sludge was periodically removed and
disposed of by burning; however, there was some suspicion that the cleanings
were disposed of on the ground in the general vicinity of the tank heing
cleaned. There is no indication on the site as to specifically where these
deposits, if any, were made.

2. Existing Site Conditions

The site i1s no longer used as a tank farm. The tanks are filled, or
partially filled with water and/or 0il and are reported to contain any sediments
or 01l residues remaining when the tanks were eamptied upon deactivation of the
tank farm. No further waste disposal activjties have taken place since
deactivation and there is no visible surface evidence of the past tank sediment
disposal practices. The site is located well zbove flood elevation so that any
pollutants released from buried tank sediments could escape only by migration
with the groundwater flow.

Norman's Brook flows across the southwest corner of the site just before
discharging into Narragansett Bay. A swale carries intermittent wet weather
runoff westerly from the vicinity of Tank No. 41 to Norman's Brook. When this
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runoff was sampled in the verification step, the source of the runoff was
seepage out of.the ground in the more steeply sloped areas near the swale. The
northern part of the site drains toward Narragansett Bay but not via Morman's
Brook.

3. Hydrogeological Data

The general hydrogeology of the NETC area was covered in the IAS. The
following discussion summarizes the background hydrogeotogical data contained in
thg IAS and includes data based on monitoring wells installed in the
characterization step.

S011 sampling and other observations made during the verification step
sampling indicated that the groundwater level is at about a deptﬁ of two to
three feet, and based on surface grades it appeared that the groundwater moves
in a westward direction and discharges into Narragansett Bay. However, as shown
on Table 33 and Figure 12, two new monitoring wells were installed during the
characterization step to evaluate the possibility that previous waste disposal
practices might be affecting groundwater gquality. These wells are located
downgradient of the existing tanks and oil burial locations near the tanks. The
groundwater elevations at the two monitoring wells are shown in Table 34. These
show groundwater levels at depths of 5-15 feet and a gradient toward the south
indicating that groundwater movement s toward Norman's Brook and the Bay.

There was no evidence of any direct leachate discharges into the Bay. The
groundwater is not being utilized at NETC. Any wells in the area are upgradient

from the site and beyond its influence.
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TABLE 33

MONITORING WELLS

SITE NO. 12 - TANK FARM FOUR

Station Station
No. 10 No. 11
Location (See Exhibit B} Downgradient Downgradient
of oil tanks of oil tanks
Well depth (feet) 25,0 - 31.5
Elevations (MLW):
Ground surface 20.8 18.8
Top of well casing 22.07 19.63
Top of protective casing 22.32 20.44
Bottom of well (-} 4.2 {(-}12.4
Lengths (feet):
{asing 16 20

Screen 10 10
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TABLE 34

OBSERVED WATER LEVELS IN MONITORING WELLS
SITE NO. 12 - TANK FARM FOUR

Groundwater Elevation (MLW)

Station Station
Date Time Tide No. 10 No. 11
9-12-84 2:30 PM Low 9.8
9-12-84 4:00 PM Low 4.1
11-20-84 4:05 PM High 11.6
11-20-84 4:12 PM High 6.9
12-17-84 2:30 PM High 15,3
12-17-84 2:50 PM High ' 8.2
1-07-85 2:00 PM Low 15.1
1-G7-85 2:25 PM Low 9.7
1-28-85 3:15 PM Ebb 13.3
1-28-85 3:25 PM Ebb 8.7
Ground surface elevation 20.8 18.1
Bottom of well elevation {-) 4.2 (~)12.4
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4. Tank Farm Four Samples - Verification - Step

The samples collected in the verification step at Tank Farm Four (Site No.
12) are listed in Table 35. The locations of the sample collection points are
shown on Figure No. 12. The principal areas of interest for purposes of the
sampling program in the verification step were:

a. Groundwater at the site.

b. The soils on the site.

There were no readily avajlable ground water observation points or sample
paints on or near the site. However, the sample of surface water collected from
a swale (Station No. 09) several hours after period of rainfall may be
considered to be representative of shallow groundwater since most of the
contributory flow was observed to be seepage out of the ground rather than

agverland runoff.

The soil samples were collected from a depth of three feet at six Tocations
(Station Nos. 01 to 08) where sludges from storage tanks were suspected to have
been disposed of in pits and covered. The six soil samples were composited in

the laboratory prior to examination.
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TABLE 35

SAMPLES COLLECTED - VERIFICATION STEP

SITE NG, 12 - TANK FARM FOUR

NO. STA TYPE TIME ANALYSIS FOR
11-28-83
8710 07 Sediment {0-4) 3:45 P.M. *
11-29-83
8711 0g Sediment {0-4) 3:15 P.M. Lead, PBHC**
8712 09 Surface Water-Wet Weather 3:10 PBHC
8713 09 Surface Water-Wet Weather 3:10 Lead
8714 0l Soil 2:15 T
8715 02 Soil 2:30 T
8716 03 Soil 2:45 t
8717 04 Soil 3:00 T
8718 05 Soil 3:15 t
8719 06 S0 3:30 T
*Sample not analyzed in the verification stage.
**Petroleum Based Hydrocarbons
tSamples were composited into one sample and analyzed for lead and
il and grease
TABLE 36
SUMMARY OF SURFACE WATER, SOIL AND SEDIMENT SAMPLE ANALYTICAL DATA
SITE NO. IZ - TANK FARM FOUR {NOV., 14983)
Station Numbers and Sample Types
01l to 06
Composite 09 {9
Parameter Soil Sample Sediment Surface Water
Lead 3.25 popm <0.5 ppm <0.04 mg/1
Petroleum Based Hydrocarbons * 478 ppm 3.6 mg/]
011 and Grease 216 ppm

*No analysis performed
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5. Analytical Data on Sampies Collected - Verification Step

The samples collected at the Tank Farm Four Site are summarized in Table 35
as previously discussed. The analyses were conducted for the parameters
indicated in Table 35 and the detailed laboratory reports on the analyses are
included in Appendix €. A summary of these results is presented in Table 36.

6. Evaluation of Available Data - Verification Step

The analytical data on samples collected indicate that there is o1l and
grease contamination in the soil and some petrcleum based hydrocarban
contamination in sediments in a wet weather brook on the south side of the site.
There was a low level of petroleum based hydrocarbon contamination in the runoff
in this brook.

7. Location of Suspected Contaminant Sources - Verification Step

The analytical data indicate that one or more of the soil samples (Station
Nos. 01 to 06) is high in 01l and grease and that some petroleum based
hydrocarbons may be escaping via surface runoff. The sources of these
contaminants c¢ould be either of the following:

- Undefined locations of burial or dumping areas for tank bottom
sediments.

- lLeakage from tanks numbered 37 to 48 which were emptied but not cleaned
when taken oult of service.

8, Samples Collected - Characterization Step

The samples collected in the characterization step at Tank Farm Four {Site
No. 12) are listed in Table 37. The general locations of the sample collection
peints are shown on Figure No. 13. The data establishing the locations of the
monitoring wells is presented in Appendix F. The principal areas of interast
for purposes of the sampling program in the characterizétion step were:

a. Groundwater at the site.

b. The characteristics of the water in the inactive ofl storage tanks.
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TABLE 37
SAMPLES COLLECTED = CHARAUTERIZATION STEP

SITE NO. 12 - TANK FARM FOUR

NO. STA TYPE TIME ANALYSIS FOR
9.12-84
2979 13 Water -« Tank 39 9:00 AM *
2980 13 Water - Tank 39 §g:05 *
2981 15 Water - Tank 38 9:45 *
2982 15 Water - Tank 38 G:50 *
2983 1z Water - Tank 37 10:00 *
2984 12 Water - Tank 37 10:05 *
2885 14 Water - Tank 45 10:30 *
2986 14 Water - Tank 45 10:35 *
2987 16 Water - Tank 46 11:00 *
2983 16 Water - Tank 46 11:05 *
2985 i7 Water - Tank 47 . 11:30 *
2590 17 Water - Tank 47 11:35 *
11-20-84
6826 10 Groundwater 5:00 PM PBHC
5827 10 Groundwater 5:00 Lead
6828 11 Groundwater 4:40 PBHC
6829 11 Groundwater 4:40 Lead
12-17-84
6846 10 Groundwater 3:25 PM PBHC
6847 10 Groundwater 3:25 Lead
6848 11 Groundwater 4:.25 PRHC
6849 i1 Groundwater 4:25 ‘ Lead
01-07-85
0676 10 Groundwater 3:05 PM PBHC
7 10 Groundwater 3:05 PM Lead
8 11 Groundwater 4:50 PM PRHC
9 11 Groundwater 4:50 PM Lead
01-28-85
7027 10 Groundwater 4:00 PM PBHC
8 10 Groundwater 4:00 PM Lead
9 11 Groundwater 5:00 PM PBHC
30 i1 Groundwater 5:00 PM Lead

NOTE: A1)l water samples were collected at the bottom of the tank.

* Lead, petroleum based hydrocarbons, pH, total suspended solids, BOD, ammonia
(the two bottles from each tank were mixed together before analysis)
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Samples of water were collected from the bottom of six of the 12 inactive
011 storage tanks (Stations 12 to 17); tank Nos. 37, 38, 39, 45, 46, and 47 were
sampled. The purpose‘of the sampling was to determine the characteristics of
the water for evaluation of methods of disposal when ©il is removed from the
tanks.,

Monitoring wells (Stations 10 and 11) were installed as summarized in Table
33. These wells were installed to determine if previous disposal of tank
cleanings by on site burial is affecting groundwater quality.

9. Analytical Data on Samples Collected - Characterization Step

The samples collected at the Tank Farm Four Site were analyzed for the
parameters indicated in Table 37 and the detailed Taboratory reports on the
analyses are included in Appendix C. A summary of these results on groundwater
is presented in Table 38 and for water in the oil tanks in Table 39.

10. Evaluation of Available Data - Characterization Step

The analytical data on samples collected indicate that there is some
petro?eum~baéed hydrocarbon contamination in the groundwater. No significant
concentrations of lead were found. Since the direction of groundwater movemant
is toward Norman'’s Brook and the Bay, no water supplies could be affected by
this contamination and any impact or beneficial uses of the groundwater or the
Bay would be practically non-detectable.

The pollutants found in the bottom watér of the 0il storage tanks are such
that the waters could be discharged to a sanitary sewer during cil removal
operations if necessary. A temporary ofl-water separator would be desirvable to
avoid the possibility of a discharge of o011 to the sewer system. The water
levels in the monitoring wells were significantly above the Bay water level and
were not affected by tidal variations.
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TABLE 38

SUMMARY OF ANALYTICAL DATA ON SAMPLES OF GROUNDWATER
SITE NO. 12 - TARK FARM FOUR {Nov., 1984 to Jan., I985)

Station Lead Petroleum-based
No. Date ma/1 {ppm) Hydrocarbons mg/1 (ppm)
10 11-20-84 0.04 <1.0

12-17-84 .04 3.3

1-07-85 <0.04 2.7

1-28-85 <0.04 <1.0

11 11-20-84 (.06 1.9
12-17-84 <0.04 12.3

1-07-85 0.10 3.6

1"“28"'85 <O|Oq‘ 2-3

TABLE 39

SUMMARY OF ANALYTICAL DATA ON SAMPLES OF BOTTOM WATER
FROM INACTIVE OTL STORAGE TANKS
SITE WO, 17 < TANK FARM FOUR (Sept.. 1984)

(A1T results in mg/1)

Biochemical Petroteaum-

Tank Station Tetal Ammonia- Oxygen Demand Based
No. No. pH  Lead Suspended Solid HNitrogen (5-day} Hydrocarbons
37 12 7.17 <0.04 79.2 . 0.76 46 7.5
38 15 7.60 <0.04 25.6 0.89 12 4.0
. 35 13 7.85 <0.04 7.2 Q.74 3 7.3
45 14 7.40 <0.04 99.5 0.48 20 14.2
46 16 7.50 <0.04 29.2 0.67 17 21.9
47 17 7.60 <0.04 37.6 0.48 7 36.7
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11. Location of Contaminant Sources and Actual/Potential Migration

The on1y possible contaminant sources are {1} the old burial locations for
tank bottom cleaning, and (2) leaks from the inactive tanks. The results of
studies at Tank Farm Four practically rule out the o¢ld burial locations as
contaminant sources. The more likely source of PBHC in the groundwater is
Teaking tanks but even this contamination is minimal and has little, if any,
environmental impact.

12, Toxicity Data and Standards/Criteria for Contaminants Found

Petroleum-based hydrocarbons were found in small amounts in the groundwater
monitoring wells on the west part of the site. These materials are undesirable
in the marine environment, in water supplies, and in the food chain but the
studies did not reveal significant movement of these contaminants through the
ground. There are no specific standards or criteria for peiroleum-based hydro-
carbons in water supplies or in the food chain. Toxicity data for PBHCs was
presented in Section J of the verification step report. Specific toxicity data
is related principally to water quality; the more important criteria relating to
PBHC are repeated here.

It has been estimated that between 5 and 10 million metric tons of ¢il enter
the marine environment annually (Blumer, 1970}, A major difficulty encountered
in the setting of criteria for petroleum products is that these are not
definitive chemical categories, but include thousands of organic compounds with
varying physical, chemical, and toxicological properties. They may be volatile
or nonvolatile, soluble or insoluble, persistent or easily degraded.

Field and laboratory evidence has demonstrated both acute lethal toxicity
and long term sublethal toxicity of oils to aguatic organisms. Events such as

the Tampico Maru wreck of 1957 in Baja, Calif., (Diaz-Piferrer, 1962}, and the
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No. 2 fuel oil spill in West Falmouth, Mass., in 1969 (Hampson and Sanders,
f1969), both of which caused immediate deéth to a wide variety of organisms, are
iTlustrative of the lethal toxicity that may be atfributed to oil poltution.

Because of the wide range of compounds included in the category of oil, it
is impossible to establish meaningful 96-hour LCzgy values for oil and grease
without specifying the product involved. However, the data show that the most
susceptible category of organisms, the marine larvae, appear to be intalerant of
petroleun pollutants, particularly the water soluble compounds, at
concentrations as low as 0.1 mg/1.

The long term sublethal effects of 01l pollution include interferences with
cellular and physiclogical processes such as feeding and reproduction and do not
Tead to immediate death of the organism. Disruption of such behavior apparently
can result from petroieum product concentrations as low as 10 to 100 ug/1.

Biocaccumulation of petroleum products presents two especially important
public health problems: (1) the tainting of edible, aquatic species, and (2)
the possibilty of edible marine organisms incorporating in their tissues the
high boiling, carcincgenic polycyclic aromatics. Nelson-Smith (1971) reported
that 0.01 mg/1 of crude 0il caused tainting in oysters. Moore, et al. (1973}
reported that concentrations as low as 1 to 10 ug/1 could lead to tainting
within very shori periods of time. It has been shown that chemicals responsible
for cancer in animals and man (such.as 3,4-benzopyrene) occur in crude oil
(Blumer, 1970). It has also been shown that marine organisms are capable of
incorporating potentially carcinogenic compounds into their body fat where the
compounds remain unchanged (Blumer, 1970).

011 pollutants may also become incorporated into sediments. There is

evidence that once this occurs in the sediments below the aerobic surface layer,
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petroleum 011 can remain unchanged and toxic for long preiods, since its rate of
bacterial degradation is slow. For example, Blumer (1970) reported that No. 2
fuel o011 incorporated into the sediments after the West Falmouth spill persisted
for over a year, and even began spreading in the form of oil-Taden sediments to
more distant areas that had remained unpolluted immediately after the spitl.

The persistence of unweathered oil within the sediment could have a long term
effect on the structure of the benthic community or cause the demise of specific
sensitive importanl species. Moore, et al. (1973) reported concentrations of 5
mg/1 for the carcinogen, 3,4-benzopyrene in marine sediments.

Because of the great variability in the toxic properties of oil, it is
difficult to establish a numerical criterion which would be applicable te all
types of oil. Thus, for a given discharge situatien, an upper allcowable limit
of an individual petrochemical should be determined by applying a factor of 0.01
to the Jowest continuous flow 96-hour LCSQ for several important and
sensitive resident species.

There is a paucity of toxicological data on the ingestion of the components
of refinery wastewaters by humans or test animals. It is apparent that any
tolerable health concentrations for pgtro]eum-derived substances far exceed the
Timits of taste and odor. Since petroleum derivatives become organoleptically
ghjectionable at concentrations far below the human chronic toxicity, it appsars
that hazards to humans will not arise from drinking oil-polluted waters (Johns
Hopkins University, 1956; Mckee and Wolf, 1963). 0ils of animals or vegetabie
origin generally are nontoxic to humans and aquatic life.

In view of the problem of petroleum oil incorporation in sediments, its
persistence and chromic toxicity potential, and the present lack of sufficient
toxicity data to support specific criteria, concentrations of oils in sediments
should not approach levels that cause deleterious effects to important species

[-13



or the bottom community as a whole.

13. Recommendations

Based on the data cbtained there is no evidence to indicate that hazardous
wastes are now or were in the past stored in the tanks. Likewise the data do
not indicate that any hazardous wastes were buried on the site. These
conclusions are based on the definitions of hazaroud wastes in EPA 40 CFR 261.
The State of Rhode IsTand Hazardous Waste Rules and Requlations, however, cover
a wider range of materials and it is possible the State DEM may consider the
buried materfals to be hazardous wastes. In any case the only contaminant found
in the monitoring wells was PBHC; this was found in relatively low
concentrations in the groundwater in an area having very little énvironmental
impact since the groundwater is not used for any purpose and moves directly into
the Bay. Therefore, any decision on remedial action for Tank Farm Four would be
based primerily on consideration of the State of Rhode Island Regulations for
Underground Storage Facilities Used for Petroleum Products and Hazardous
Materials. These regulations do not apply to tanks used for storage of No. 5 or
No. 6 fuel oil, which was the only use of these tanks hy the Navy. However, if
in fact a private contractor used these tanks for lighter fuels such as diesel
oil, then the tanks would be covered by the State reqgulations. Further
investigations are needed to resolve whether or not the tanks do fall under the
State underground tank regqulations. This should include additional record
seérches, additional sampling and complete dnventory of the contents of all
tanks to (1) determine if the tanks do fall under the State requlation, (2)
determine the quantities of ¢il and wafer to bhe reclaimed and/or disposed of,
{3) define a remedial action program to empty the tanks, clean the tanks and
inspect the tanks for defects, and (4) establish the extent of groundwater
contamination if the tank inspection indicates that leaks may have occurred.
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These studies should be coordinated with the Rhode Island DEM to insure
proper compliance with State regulations and to resolve any potential
differences in interpretations of the regulations. If it is found that diesel
fuel, for example, was stored in any of these tanks, then the tanks would be
subject to the provisions of the Rhode IsTand underground tank regulation.

Some of the provisions of these regulations are not pessible to comply with
for tanks such as these at Tank Farm Four. For example, permanent closure of
the tanks allows either:

(1) Removal - cleaning and removal of tanks with inspection of surrounding

and/or underlying soil for evidence of leakage, or

(2) Closure in Place - performance of a precision test showing no leakage,

¢leaning, and filling with inert solid material.

In the first case {removal), the cost would be prohibitive and not
commensurate with the environmental benefit. In the second case, a precision
test cannot be conducted on tanks of this size. It is obviocus that, although
Tank Farm Four might fall within the scope of the Rhode Island underground tank
regulations, the detailed requirements of the regulations were adopted
principally to control a different type and size of tank (service stations, for
example). Therefore, the Rhode IsTand DEM should be asked to accept an
alternative program affording equal environmental protection with respect to
Tank Farm Four if permanent closure is requ{red under the regulations. Such an
alternative program might include, for example:

- Removal of tank contents with disposal and/or reclamation of oils and

disposal of water phase to the sanitary sewer aftér pratreatment. -

- Cleaning of the tanks.

~ Inspection of the interior of the tanks for defects or cracks and entry

of groundwater to evaluate the possibility that the tank(s} have leaked.
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- 1f evidence of possible leakage is found, install additional groundwater
monitoring wells and conduct a groundwater sampling and analysis program
to evaluate groundwater contamination and a cleanup program if
necessary.

- Destruction of tanks or securing of tanks in a safe condition at the
option of the Navy.

Temporary closure of underground tanks is also allowed under the Rhode
Island requlations for tanks removed from service for 180 days or less, with
extensions permitied for good cause. [If the Navy should elect to maintain the
tank farm {or a selected number of tanks) for possible future use as a tank
farm, then temporary closure should be requested and special terms negotiated
with the State of Rhode Istand to include consideration of the unique nature of
the facility as a defense installation. The terms of the temporary closure
agreement would be similar to that suggested for permanent closure.

To determine an order of magnitude cost for a remedial measure, a cost
estimate was made for demolition of the tanks.

The tanks would be emptied and cleaned and the roofs of the tanks demolished
by collapsing them into the hottom of the tank. Several holes would be made in
the bottom of each tank and all piping removed. The tanks would then be filled
with bank run gravel or on-site material, if available. A request should be
made to waive the DEM soil inspection reguirements.

A groundwater monitoring program would be conducted to determine if
groundwater contamination exists and, if so, what remedial measures are needed.

The estimated cost for this work is $2,600,000 exclusive of well

installation, sampling and analysis.
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J. FINDINGS AT SITE NO. 14 gOULD ISLAND DISPOSAL AREA

1. History of Waste Disposa)l

The history of waste disposal at this site was thoroughly covered ia the
IAS. The following discussion summarizes the background information contained
in the IAS.

This site was used throughout the World War II period and received all the
wastes generated on the island. Some wastes were incinerated on the site and
the ash was dumped on the site along with other wastes. The deposits were made
on a steep slope facing Narragansett Bay on the west side of the island. The
site was last used about 30 years ago. In addition to the normal types of
indystrial refuse, there was considerable waste preduction from electroplating
and degreasing operalions on the island during World War II. MWastes from these
operations would have gone to this site unless they were discharged directly
into Narragansett Bay. These wastes would have included muriatic acid, chromic
acid, copper cyanide, sodium cyanide, sodium hydroxide, nickel sulfate, and
Anodex cleaner.

2. Existing Site Conditions

This site is located along the shoreline of Narragansett Bay on the west
side of Gould Istand. The disposal area is situated along an embankment which
drops down steeply to a beach area. The length of the Tandfill along the
shoreline is about 400 feet. The extent of the waste deposits inland to the
east is not known but is probably not more than 100 yards at any point. The
site s on land conveyed to the State of Rhode Island in 1975.

Most of the site is vegetated. However, waste deposits are exposed at many
locations particulariy at the lower levels where the wastes come into direct
contact with the waters of Narragansett Bay at high tide. Surface runoff from
the site is directly into the Bay. There are no significant areas where ponding
in surface water occurs over the fill area.
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The shoreline contains accumulations of waste materials such as metal scrap,
wood, pipes, rusted out drums, concrete blocks, and oil tanks.

3. Hvdrogeological Data

The general hydrogeclogy of the NETC area was covered in the IAS. The
following discussion summarizes the conclusions drawn from background
hydrogeological data contained in the IAS.

The landfill site is so steeply sloped that there is no question that
greundwater moves in a westward direction and discharges into Narragansett Bay.
The groundwater recharge area on the island is so small that no significant
groundwater flow can be anticipated except in very wet seasons. These factors
and the history of waste deposition onto the steep embankment along the coastal
area indicate that the hydrogeclogy of the site is characterized by groundwater
movement in very thin layers toward the Bay. There was no evidence of any
direct leachate discharges into the Bay. The groundwater is not heing utilized
at NETC and there are no known wells on the Island.

4. Gould Island Disposal Area Samples - Verification Step

The samples collected in the verification step at the Gould Island Disposal
Area (Site No. 14) are listed in Table 40. The locations of the sample
collection points are shown on Figure No. 14, The principal areas of interest
for purposes of the sampling program in the verification step were in the marine
environment at and near the shoreline of thé disposal area.

The shoreline is aboul 400 feet long facing the East Passage of Narragansett
Bay. The landfill is covered with soil but there are some exposed depcsits on
the face of the fill area. The shoreline has a cobble and shell beach with some
targe rock outcrops and scattered deposits of metallic and other waste
materials.

A1l three sediment samples (Station Nos. 01 to 03} were collected about 25
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TABLE 40
SAMPLES COLLECTED ~ VERIFICATION STEP

SITE NO, 14 - GOULD ISLAND DISPOSAL AREA

NO. STA TYPE TIME ANALYSIS FOR
12.1-83
8730 03 Sediment (0-4) 10:45 A.M, PCB, Metals*
8731 02 Sediment {0-4) 11:00 PCB, Metals
8732 01 Sediment {(0-4) 11:00 PCB, Metals
8733 01 Mussels 10:45 PCB, Metals
8734 03 Missels 10:45 PCB, Metals
B735 02 Mussels 11:30 PCE, Metils

*Metals = Cr, Cd, Pb, As, Hg, Se, Ag, Cu, Ba, Ni, Be, Sb, 35n
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feet off-shore in one to three feet of water. All samples were surface
sediments (0 to 4 inches deep). The deposits were very stony and samples of
sediment were difficult to obtain.

A1l mussel samples were collected in the intertidal zone shoreward of the

sediment sampling points (Station Nos. 01 to 03).

5. Analytical Data on Samples Collected ~_Verification Step

The samples collected at the Gould Island Disposal Area site are summarized
in Table 40 as previously discussed. The analyses were conducted for the
parameters indicated in Table 40 and the detailed Taboratory reports on the
analyses are included in Appendix C. A summary of these results is presented in
Table 41,

6. Evaluation of Available Data - Verification Step

The analytical data on samples collected indicate that metals are
accumulating in sediments and mussels near the Gould Island Disposal area. This
Jjudgment is based on comparison of the verification step sampling and analyticatl
data with the control station data (see Table 41}).

The surface Yayer of sediment at all three sampling points exhibited
significantly high values of lead and copper. In addition, slightly high values
of nickel and chromium were evident at two of the stations (by comparison to the
control stations), but these do not appear to be significant. No PCB
contamination was found in any of the sediment samples.

Slightly elevated copper concentrations were found in mussels by comparison
to the controls. These do not appear to be significantly high, however. No
other metals were found in the mussel samples. The PCB levels in mussels were
lower than those found in the controls. See Section D for additicnal evaluation

of analytical data on mussels.
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TABLE 43
SUMMARY OF SEDIMENT AND MUSSEL SAMPLE ANALYTICAL DATA
SITE NO. 14 - GOULD ISLAND DISPOSAL AREA (NOV., 1983}
(ATT results in ug/gm - dry weight basis)

Substrates Control Station
and Site Specific Station Numbers Numbers
Parameters [ 02 a3 NI N2
SEDIMENT*:
PCH <0.5 0.5 0.5 0.5 D5
Chromium 8.0 17.8 15.0 11.5 8.0
Cadmium <0.05 <0.05 <0.05 <0.05 <0.05
Lead 70.0 310. 270. 27.5 6.8
Arsenic 0.2 0.2 <0.2 0.2 0.2
Mercury <0.02 <0.072 <0.02 <0.02 <0.02
Selenium 0.2 <0.2 <D.2 0.7 0.2
Silver <0.5 <0.5 <0.5 <0.5 0.5
Copper 134. 242, 292. 18.3 10.3
Barium <0.4 0.4 <0.4 0.4 <0.4
Nickel 14.3 29.3 29.0 21.3 11.3
BerylTium <0.05 <0.05 <0.05 <0.05 <0.05
Antimony <0.5 <0.5 <05 <0.5 <0.5
Tin <5.0 <5.0 <5.0 <5.0 <5.0
MUSSELS:
PCB 0.23 0.17 0.16 0.36 0.37
Chromium 2.5 <2.5 2.5 2.5 2.5
Cadmium <0.5 <0.5 <0.5 0.5 0.5
Lead <1.0 <1.90 <1.0 <1.0 <1.0
Arsenic <0.4 <0.4 <0.4 0.4 0.4
Mercury <0.04 <0.04 <0.04 <0.04 <0.04
Selenium <0.4 <0.4 <0.4 <0.4 0.4
Silver <30 <1.0 <1.0 <1.0 <1.0
Copper 7.5 17.5 .5 7.2 4.3
Barium <1.0 <1.0 <1.0 <1.0 <1.0
Nickal 2.5 2.5 <2.5 2.5 2.5
BerytTium 0.5 <0.5 <0.5 <0.5 <0.5
Antimony <1.0 <1.0 <1.0 <1.0 <1.0
Tin <10.0 <10.0 <10.0 <10.0 <10.0

*A11 sediment data is for the surface
sediments at 0 to 4-inch depth
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7. Location of Suspected Contaminant Sources - Verification Step

Neither the field reconnaissance nor the analytical data provide information
to define the location of suspected contaminant sources. The location of the
sediment sample points with the highest metal concentration are not the same for
the various metals. Station No. 02 exhibited the highest copper concentration
in mussels.

8. Samples Collected - Characterization Step

The samples collected in the characterization step at the Gould Island
Disposal Area (Site No. 14) are listed in Table 42. The general locations of
the sample collection points are shown on Figure No. 15. The data establishing
the locations of the sediment sampling stations is presented in Appendix F. The
principal areas of interest for purposes of the sampling program in the
verification step were in the marine environment at and near the shoreline of
the disposal area.

The seven sediment samples (Station Nos. 04 to 10) were collected in three
to five feet of water in the near-shore samples (04 and 05) and in ten to thirty
feet of water in the off-shore samples (06-10). ATl samples were surface
sediments (0 to 4 inches deep). The deposits were very stony and samples of
sediment were difficult to obtain.

A1l mussel samples were collected in the intertidal zone at Station MNos. 04

and 05.
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TABLE 42
SAMPLES COLLECTED - CHARACTERIZATION STEP

SITE NO. 14 - GOULD TSLAND DISPOSAL AREA

NO. STA TYPE TIME ANALYSIS FOR*
9-11-84

2986 08 Sediment (G-4) 1:20 PM Metals, EP Toxic Metals,
Cyanide

2967 10 Sediment  (0-4) 1:40 Metals, EP Toxic Metals,
Cyanide

2968 G7 Sediment {0-4} 1:50 Metals, EP Toxic Metals,
Cyanide

2969 09 Sediment (0-4) 2:05 Metals, EP Toxic Metals,
Cyanide -

2970 06 Sediment (0-4) 2:15 Metals, EP Toxic Metals,

_ Cyanide

2971 04 Sediment (0-4) 2:30 Metals, EP Toxic Metals,
Cyanide

2972 05 Sediment {0-4) 2:40 Metals, EP Toxic Metals,
Cyanide

2973 04 Mussels 2:40 Metals

2974 05 Mussels 3:00 Metals

* Metals = Lead, copper, chromium, nickel
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9. Analytical Data on Samples Collected - Characterization Step

The samples collected at the Gould Island Disposal Area site were analyzed
for the parameters indicated in Table 42 and the detailed laboratory reports on
the analyses are included in Appendix C. A summary of these results on sediment
samples is presented in Table 43, and for mussels in Table 44.

10. Evaluation of Available Data - Characterization Step

The analytical data on samples collected in the verification step indicated
that metals have accumulated in sédiments and mussels near the Gould Island
Disposal Area. For this reason,vadditiona1 sediment samples were collected
north and south of the verification step stations, as well as further off-shore,
and additional mussel samples were collected in the intertidal zone to further
define the extent of the contamination. In evaluating the characterization step
data, control data collected in the verification step was used for comparison
with sediment sample data but new control samples were collected for comparison
with mussel sample data.

In general, the off-shore sediments sampled in the characterization step
(Stations 06 to 10) were found to be less contaminated than the near-shore
sediments {Stations 01 to 05) sampled in the characterization and verification
steps. Elevated levels of lead and copper were found in sediments close to
shore (Stations 01, 02, 03,and 05); the chromium and nickel concentrations at
these stations were only slightly above the control sample concentrations, but
aven some of these concentrations were less than some of the conirols. Lead and
copper are being assimilated by mussels at rates higher than the controls at
Stations 04 and 05, and to a lesser degree at Station 0Z2.

The concentrations of lead, copper, chromium, and nickel in sediments
decrease with increased distance from shore. AlT1 of the values for these metals
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Station
No.

Q1x*x
(o* Kk
(3% *%
04

05
05 {Dupl)

06
06 {Dupl)

07
08
09
10
TR

N PRk

TABLE 43

SUMMARY OF SERIMENT SAMPLE ANALYTICAL DATA
SITE NO. 14 -"GOULD TSLAND DISPOSAL AREA (Sept., 1984)

Total Total Total Nicke] Total
Lead** Copper*x* Chromium** Total E.P. Tox. Cyanide
(ug/gm*)  (ug/om*}  {ug/gm*) (ug/gm*) — {mg/T) (ug/gm*)
70.0 134.0 8.0 14.3 - -
310.0 242.0 17.8 29,3 - -
270.0 292.0 15.0 29.0 - -
15.2 14.1 5.3 8.3 0.3 <0.005
163 136 11.7 29.2 <0.20 <0.005
- - - - <6.20 <0.005
28.4 19.8 10.8 10.4 <0.20 <0.005
25.4 15.1 9.0 8.3 <6.20 -
14.8 8.8 9.2 7.7 <0.20 <0.005
27.2 19.8 11.1 10,1 <0.20 <0.005
17.3 11.9 9.7 7.9 0.9 <0.005
20.9 13.4 15.4 9,7 <0.20 <0.005
27.5 18.3 11.5 21.3 - 0.031
6.8 10.3 8.0 11.3 - 0.027

* [ry weight basis.

** The EP toxic values for these metals were less than the following values for
Stations 04 to 10:

*%*% [ata for Stations 01, 02, and 03 and for the

Lead - EP toxic leachate <0.2 mg/]
Copper - EP toxic leachate <0.20 mg/]
Chromium - EP toxic leachate <0.10 mg/1

verification step.

control stations is from the



SUMMARY OF MUSSEL SAMPLE ANALYTICAL DATA

TABLE 44

SITE NO. 14 - GOULD TSLAND DISPOSAL AREA (Sept., 1984)

(ATT results 1n ug/gm - dry weight basis)

Station
No .

04
0h
N-1
N-2
N-2 (Dupl)

Lead
17.9
13.2
4.9
3.8
5,2

14.2
11.7
6.8
8.7
5.4

J-10

Chromium

3.4
1.7
1.1

2.8
1.4

Nickel

10!1
4.7
4.9

4.9



for Station Nos. 04, 06, 07, 08, 09, and 10 (one near-shore and all off-shore
statjons) were comparable to those found at the control stations. The following
summarizes these findings:

Range of Concentrations (ppm) in Sediments

Lead Copper Chromium Nickel
Mear-shore samples, {Stas.01-05 15 - 310 14 - 292 5 - 18 8 - 29
including verification step)
Of f-shore samples (Stas.06-10) 15 - 28 9 -~ 20 g - 15 8 - 10
Controls {Stas.N-1 and N-2) 7 - 28 10 - 18 8 - 12 1 - 21

These data indicate that lead and copper concentrations in sediments at
near-shore stations are significantly higher than the controls, although Station
04 was free of any elevated metals concentrations. None of the chromium and
nickel concentrations is significantly higher than the controls. Lead was found
in mussels at Stations 04 and 05 at levels up to four fimes that found in the
controls, but the copper, chromium, and nickel concentrations were comparable to
the controis. The stony nature of the sediments did not affect the metals
concentrations based on comparisons with controls and other sampling stations at
other sites with stony sediments.

The sediment samples collected in the characterization step were analyzed to
determina EP toxicity levels in accordance with the procedure in SW-846. This
was done to approximate how readily the metals would be released frém the
sediment, Although this procedure is not purported to be a direct measure of
biological availability of the metals, it should be pointed out that Helsinger
{1975) used acetic acid to estimate the exchangeable phase of contaminants in
sediments. These tests indicated that a very low percentage of the tetal metals
was liberated into the extract.

11.Location of Contaminant Sources and Actual/Potential Migration

It is evident that contaminants have, in the past, or are continuing to be
released from the Tandfill because the sediment and mussel sampling data
indicate elevated concentrations of some metals {lead and copper). The most
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likely pathways for this are, or were, the groundwater passing under or through
the fi1l or surface water passing over exposed deposits.

12. Toxicity Data and Standards/Criteria for Contaminants Found

Specific standards or criteria for heavy metals in mussels and in marine
sediments have not been established. The assessment of the severity of the
contamination detected is, therefore, subjective and must be made by comparison
to data on mussels and sediments obtained at control stations. These
comparisons have been presented previously; they indicate that mussels and
sediments close to shore have been affected by copper and lead. There are no
established 1imits for metals concentrations in foods such as mussels. However,
the levels found in the mussels were, at most, four times the levels found in
the controls.

Toxicity data for the contaminants found was presented in Section J of the
verification step report.

(a) Copper

Copper is required in animal metabolism. It is important in
invertebrate blood chemistry and for the synthesis of hemoglobin. In
some invertebrate organisma a protein, hemocyanin, contains copper and
sérves as the oxygen-carrying mechanism in the blood. An overdose of
ingested copper in mammals acts as an emetic.

Concentrations of copper found in natural waters are not known to
have an adverse effect on humans. Prolonged oral administration of
excessive quantities of copper may result in liver damage, but water
supplies seldom have sufficient copper to effect such damages. Young
children require approximately 0.1 mg/day of copper for normal growth
and the daily requirement for adults was estimated to be agbout 2 mg/day
{So¥lman, 1957). Copper in excess of 1 mg/1 may impart some taste to
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water. The EPA recommends a Timit of 1 mg/1 copper in drinking water
because of a possible undesirabTe_taste,

Coppér is present in seawater at a concentration of approximately 3
ug/1 but copper added to the marine environment is readily precipitated
in the alkaline and saline enviromment. Toxicity of copper to fishes in
marine waters has not been studied, but for Nereis virens, a polychaete
invertebrate, the toxic threshold for copper was 100 ug/] (Raymont’and
Shields, 1964). Copper is toxic to oysters at concentrations above 100
ug/1 (Galtsoff, 1932). C(lendenning and North (1960) found inhibition of
photosynthesis in the giant kelp, Macrocystis pyrifera, at copper
concentrations of 60 ug/l. This commercially important marine plant i3
used for sévera1 industrial processes and for important food additives.

Adult softshell ciams, Mya arenaria, were the most sensitive marine
macroorganisms tested in static copper toxicity hicassays. LCq»
Lgps and LCygp values after 168 hours at 30 o/oo salinity and
229¢ were 25, 35 and 50 ug/] respectiveTy.- At 179, these
values were 75, 86 and 100 ug/l, respectively, for the same time period.
Copper is selectively concentraled over zinc by adult softshell clams,
Mya arenaria. Concentrations of gfeater than 20 ug/1 are fatal after
exposure for several weeks (Pringle, et al. 1968). The 9-day LCsp
for newly hatched Fundulus heterociitus larvae was 160 ug/1 {Gentle,
1975).

To protect marine aquatic life, criteria of 4.0 ug/1 as a 24-hour
average, not to exceed 23.0 ug/? at any time, are recommended.
Lead

As far as is known, lead has no benaficial or desirable nutritional
effects. Lead is a toxic metal that tends fo accumulate in the tissues
of man and other animals. Although seldom seen in the adult population,
irreversible damage te the brain is a freguent result of lead
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intoxication in children. The major toxic effects of lead include
anemia, neurological dysfunction, and rena) impairment. The most common
symptoms of lead poisoning are anemia, severe intestinal cramps,
paralysis of nerves (particularly of the arms and legs), loss of
appetite, and fatigue; the symptoms usually develop slowly. High levels
of exposure produce severe neurclogic damage, often manifested by
encepha]opathy_and convulsions; such cases frequently are fatal. Lead
is strongly suspected of producing subtle effects (i.e., effects due to
low Tevel or long term exposures insufficient to produce overt symptoms)
such as impaired neurologic and motor development and renal damage in
children (EPA, 1973). Subclinical lead effects are distinct from those
of residual damage following lead intoxication.

There is no question that some marine organisms can concentrate the
lead present in seawater. Wilder (1952) reported lobster dying in 6 to
20 days when held in lead-lined tanks. Calabrese, et al. (1973) found a
48-hour LCgp of 1.730 ug/1 and a 48-hour LCgq of 2,450 ug/1 for
oyster, Crassostrea virginica, eggs. The remarkable ability of the
eastern oyster, Crassostrea virginica, to concentrate lead was
demonstrated {Pringle, et al. 1968) by exposing them to flowing seawater .
containing lead concentrations of 25 ug/1, 50 ug/1, 100 ug/1 and 260 '
ug/l; after 49 days, the total accumulation of lead amounted to 17, 35,
75 and 200 ppm (wet weight), respectively, and those oysters exposed to
the two highest lead levels, upon gross examination, showed considerable
atrophy and diffusion of the gonadal tissue, edema, and less distinction
of hepatopancreas and mantle edge.

North and Clendenning (1958) reported that lead nitrate at 4.1 mg/1
of lead showed no deleterious effect on the photesynthesis rate in kelp,
Macrosystis pyrifera, exposed for 4 days. The EPA has suggested marine
aquatic criterion for acute and chronic toxicity of 668 ug/1 and 25
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ne /1, respectively. These Tevels would be Tower for more sensitive
species which have not been tested.

Based on the above discussions on toxic effects, the contaminants of
greatest concern in the marine environment are {1) lead, becauss of the known
harmful effects on marine biota and humans, and (2) copper, because of toxic
effects on marine biota. There is very 1ittle data available on "unacceptable"
or “harmful" concentrations of copper or lead in mussels and sediments. One
example of such data is by Eisler (1979), who summarized data on copper
accumulations in marine biota; survival of M. edulis was satisfactory in waters
containing 0.025 - 0.027 ppm copper with 29 - 60 ppm copper in the mussels (dry
weight basis). The concentrations of Tead and copper in mussels used for food
are not regulated so there are no standards for judging suitability of mussels
for food except to say that ingestion of lead from any source is to be avoided.

Lead and copper in sediments are also of concern because the metals could be
transferred to the food chain by various paths. However, the mobilization of
contaminants from sediments te marine hiota or to the food chain is not well
understood or documented. The release of contaminants from sediments is widely
variable depending on site conditions and on a multiplicity of physical,
chemical and biological factors. Most data on these questions have evolved from
studies of mining operations and dredging of rivers and harbors,. In evaluating
sediments, the Rhode Island Department of Environmental Management uses
guidelines developed by the New England River Basins Commission in the "Interim
Plan for the Disposal of Dredged Material From Long Island Sound®™ (1980). This
document presents the following data:

Observed Concentrations in Central

Metal Long Istand Sediments{ug/gm dry basis Level of Contamination(ug/gm)
' Average Range Low Moderate Hi gh

Lead : 27.8 6-63 <100 100-200 >200

Copper 69.6 2-269 <200 200-400 >400
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The average values and ranges are from data developed by the Corps of
Engineers from numerous ports and harbors and from non-spoil sediments in the
vicinity of open water disposal areas.

The last three columns are used to make qualitative Jjudgments on the class
of sediment for the purpose of determining how dredged material should be
disposed of. A "high" level of contaminaticn is generally taken to mean that
the sediment may have a high probability of being "toxic" to marine bottom
fauna.

13. Recommendations

Hazardous waste are known to have heen deposited in the Gould Island
Disposal Area and there is evidence that contaminants have migrated out of the
Tandfill and into the environment (mussels and sediments}. The sediments found
at the near-shore stations (02, 03, 05) are considered to have a moderate to
high level of contamination (lead 15-310 ug/gm and copper 14-292 ug/am) and to
have a high probability of being toxic to biota under the New England River
Basins Commission "Interim Plan for the Disposal of Dredged Material From Long
Island Sound", which defines lead >200 ug/gm and copper >4C0 ug/gm as high level
contamination.

Mussels near stations 02 to 05 showed evidence of elevated lead and copper
accumulations to levels about two to four times that of the controls, the lead
being <1.0-17.9 ug/gm and copper 9.5-13.2 ug/gm compared to controls of 3.8-5.2
and 5.4 to 8.2 ug/gm, respectively. These may have been derived from the
sediments or from leachate from the landfill, although, as discussed later
insufficient data was obtained to define the migration pathways.

Stations 04 and 05 were selected as the northernmost and southernmost
sampling stations because they are beyond the reported limits of deposition of
hazardous wastes. The laboratory data showed elevated lead and copper
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concentrations in hoth the sediments and the mussels at these stations. It is
possible, therefore, that sediment and mussels could be contaminated north of
station 04 and south of station 05. Sediment samples from stations 06 to 10
(off-shore of stations 01-05) showed metals concentrations comparable to those
at the control stations and at Tevels considered to be low in toxicity by the
New England River Basins Commission. The highest sediment contamination is
lTimited to a narrow strip about 400 feet along the shore, although the limits of
potential contamination were not defined by the sampling program (north of
Station 04 and south of Station 05).

With respect to the landfill itself, no groundwater level observabtions were
made nor were any menitoring wells installed because of logistical problems.
Consequently, no data are available to indicate whether or not the underlying
groundwater is a continuing major source of environmental contamination. No
sail samples were collected and there was no visible evidence of leachate
discharges. This means that no migration pathway was defined by the study to
account for the environmental contamination found.

HoWever, the proximity of the contaminated mussels and sediments to the
landfill strongly points to the landfill as the source of the contamination.
Surface runoff discharges into the Bay and the steep surface topography
tndicates that the ground water is moving into the Bay along with any subsurface
leachate which may be generated. The following scenarios need to be considered,
therefore, in developing recommendations for the Gould Island Disposal Area:

I « The Tandfill is continuing to contribute contaminants into the Bay and

the pathway{s) are at a location(s) not sampled in this study, and

(A} The rate of contaminant dispersion out into the Bay proper is
faster than the rate of release from the Tandfill so that
Tocalized environmental effects (Stations 02 to 05) are decreasing
with time, or

(B) The rate of contaminant dispersion out into the Bay is slower than
the rate of release from the landfill so that localized environ-

mental effects are increasing with time,
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II - The landfill is no longer contributing contaminants into the Bay

and the existing localized contamination will decrease with time as
dispersion out into the Bay proper occurs.

A determination of which scenario is representative of actual conditions
would require additional detailed investigations and environmental sampling over
an extended period of time to determine if snvirenmental conditions are
improving. A guestion which arises in connection with extended additional
studies is - "Are there any serious imminent health or safety hazards associated
with the Tandfill?" On the basis of the existing limited knowledge on
mobilization of contaminants from sediments, there is no Jjustification for an
action such as removal of contaminated sediments to a disposal area. The
etevated Tevels of metals in mussels are an obvious concern and the data should
be reported to the State of Rhode Island. .Any action with respect to the taking
of mussels for food from the area would be at-the discretion of the State of
Rhode Island.

Additional studies are recommended to determine which of the above scenarios
applies and to conduct a feasibility study for selection of remedial actions.
The format of these studies should be governed by the reguirements of 40 CFR
300.A8 which covers Remedial Investigation/Feasibility Study (RI/FS) activities
for a hazardous waste site. Guidance for such studies is covered by
EPA/540/G-85/002 and 003, June 1985. The purpose of the investigations would
be:

- Determine if there are any migratioh pathways such as groundwater,
teachate or surface runoff by monitoring well installations and sampling
of groundwater, soil and surface water.

- Repeat sediment and mussel sampling periodically to determiné if the
contaminant levels are changing.

Since the contaminant levels in the environment are relatively low, remedial

actions such as groundwater or seawater cutoff walls, or interception and
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treatment of leachate do not seem justifiable, because the environmental benefit
would not be .commensurate with the cost. If the additional studies show that
Teachate and/or groundwater are, in fact, contributing to the environmental
contamination, then a response action such as a clay cap would reduce
percolation through the fill and reduce, but not completely eliminate, leachate
generation. Another response might be "no action" with periodic monitoring of
the sediment and mussels to determine if environmental contaminant levels are
changing; if the levels show a decrease with time a minimal response such a
reqrading and covering the surface and rip-rapping the face might be sufficient.

To determine an order of magnitude cost for a remedial measure, a cost
estimate was made for a clay cap (3 feet thick) which would have, in general,
the same goals as the closure and post-closure care requirements of 40 CFR
265.310. This regulation is, of course, not applicable to the NETC nor is it
applicable fo any landfills not receiving hézardous waste after November 19,
1980. The regulation dees, however, present those actions which would be
gxpected to minimize releases from the Tandfill, namely, provision and
maintenance of adequate cover and operation of a groundwater monitoring system.

The surface of the disposal area is subject to percolation from rainfall and
also from runoff from areas to the east of the éite. This percolation could
generate leachate with the potential for carrying contaminants into the Bay. To
minimize this nercolation, a surface water fntercepting system and a clay cap
over the entire landfill (about 1-2 acres) would be required. Some sections of
the Tandfill are subject to erosion due to wave action and there are some
sections where waste materials are exposed. A1) such wastes would be buried
(iné]uding the scatiered metallic debris along the shoreline) and the seaward
face provided with rip-rap to minimize erosion of the face. This would provide
a closure consistent with 40 CFR 265.310.
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The site monitoring program would continue for a five-year period to
determine groundwater quality and to determine if sediment and mussel
contaminants are increasing or decreasing.

The estimated cost for this work #f $650,000 exclusive of sampling and
analysis. As mentioned above, an RI/FS program should be instituted before

proceeding with any remedial measures.
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Ke FINDINGS AT SITE NO. 17 GOULD ISLAND ELECTROPLATING SHOP

1. History of Waste Disposal

The history of waste disposal at this site was thoroughly covered in the
IAS. The following discussion summarizes the background information contained
in the TAS.

Extensive electroplating and degreasing operations occurred on Gould Istand
(Building 32) during World War II. These operations existed only during the
war. The wastes generated included muriatic acid, chromic acid, copper cyvanide,
sodium cyanide, sodium hydroxide, nickel sulfate, Ancdex cleaner, and degreasing
solvents. The method of disposal could not be verified. However, rinse water
was most Tikely discharged into the bay while concentrated spent plating
solutions were probably bled slowly into the wastewater stream. Plating
sludges, on the other hand, were probably disposed of in the ]andf111'(51te No.
14).

2. Existing Site Conditions

This site is located at Building 32 and the two wastewater lines discharge
into Narragansett Bay on the east side of Gould Island. The electroplating shop
is not in use and the property is on land to he retained by the Navy. There are
no wastewater discharges from the two discharge pipes with the possible
exception of roof drainage. The end of the discharqge pipe at Station 01 (Figure
No. 16) was located at the time of verification step sample collection. The end
of the other pipe could not be located because of silt and vegetation
accumulations over the pipe.

Hydrogeological data was not obtained on this site since it is not pért%nent

to the study.
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3. Gould Istand Electroplating Shop Samples - Verification Step

The samples co11ected‘1n the verification step at the Gould Island
Electroplating Shop {Site No. 17) are listed in Table 45. The locations of the
sample collection points are shown on Figure No. i6. The principal areas of
interest for purposes of the sampling program in the verification step were in
the marine environment at and near the shoreline,

The sediment samples were collected from Station Nos. 01 and 02 about 25
feet off-shore in one to three feet of water. The deposits were predominantly
stony si1t and sand and were penetrated with the hand coring equipment with
great difficuity. The two surface sediment samples (0-4 inches) were analyzed
as indicated in Table 45, but the other sample (at a depth of 6-12 inches) was
reserved Tor future use if required.

A11 mussel samples were collected in the intertidal zone shoreward of the
sediment sampling stations (Nos. 01l and 02).

Station No. 01 was Tocated beyond the end of a pipe which may have carried
electroplating wastewater discharges when the facility was active. The end of a
similar pipe near Station No. G2 could not he located since the pipe was covered
with weeds and silt.

4. Analytical Data on Samples Collected - Verification Step

The samples collected at the Gould Island Electropliating Shep site are
summarized in Table 45 as previously discussed. The analyses were conducted for
the parameters indicated in Table 4% and the detailed laboratory reports on the
analyses are included in Appendix C. A summary of these results is presented in

Table 46.
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TABLE 45
SAMPLES COLLECTED - VERIFICATION STEP

SITE NO. 17 - GOULD ISLAND ELECTROPLATING SHOP

NO. STA TYPE TIME ANALYSIS FOR
12-.1-83

8750 0z Sediment (0-4) 10:00 A.M. Cyanide, Metals*

8751 01 Sediment (0-4) 10:30 Cyanide, Metals

8752% 01 Sediment {6-12) 10:30 ok

8753 02 Mussels 10:00 et als

8754 01 Mussels 10:30 Metals

*Metals = Cr, Cd, Pb, Hg, Ag, Cu, Ni

**Sample not analyzed in the verification stage

TABLE 46
SUMMARY OF SEDIMENT AND MUSSEL SAMPLE ANALYTICAL DATA
SITE NO. 17 - GOULD TSLAMD ELECTROPLATING SHOP {DEC., 1983}
(ATT resuTts Tn ug/gm - dry welight Dasis)

Substrates Control Station
and Site Specific Station Numbers Numbers

Parameters 917 0z ﬂ; N2
SEDIMENT*:

Cyanide 0.121 0.111 ¢.031 0.027
Chromium <0.25 <0.25 11.5 8.0
Cadmium <0.05 <0.05 <0.05 <0.05
Lead <0.5 6.5 275 6.8
Mercury <0.02 <0.02 <0.02 <G.02
Silver <0.5 <0.5 0.5 <0.5
Copper 26.0 17.4 18.3 10.3
Nickel <0.25 <0.25 21.3 11.3
MUSSELS:

Chromium <2.5 <Z2.5 <Z.5 2.5
Cadmium 0.5 <G.5 <0.5 <0.5
Lead <1.0 <1.0 <30 <1.0
Mercury <G.04 <0.04 <0.04 <0.04
Silver <i.0 <1.0 <1.9 <1.0
Capper 6.0 26.3 7.2 4.3
Nickel <Z2.5 <2.5 2.5 2.5

*A17 sediment data is for the surface
sediments at 0 to 4-inch depth
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5. Evaluation of Available Data - Verification Step

The analytical data on samples collected indicate that slightly elevated
concentrations of cyanide and copper are present in sediments and an elevated.
concentration of copper is present in mussels collected from the vicinity of one
of the discharge pipes at the Gould Istand Etectroplating Shop. This judgment
is based on comparison of the verification step sampling and analytical data
with the control station data {see Table 46). See Section D for additicnal
evatuation of analytical data on mussels.

6. Samples Collected - Characterization Step

The sample collected in the characterization step al the Gould Isiand
Electroplating Shop {Site No. 17} is listed in Table 47. The location of the
sample collection point is shown on Figure Mo. 17. The principal area of
interest for purposes of the sampling program in the characterization step was
in re-checking the contamination level at one mussel sampling station.

The mussel sample was collected in the intertidal zone at Station No. 02
located near the end of a pipe which may have carried electroplating wastewater
discharges when the facility'was active.:

7. Analytical Data on Sampies Collected - Characterization Step

The sample collected in the characterization step at the Gould Island
Electroplating Shop site was analyzed for the parameters findicated in Table 47
and the detailed laboratory reports on the analyses are included in Appendix C.
A summary of these results is presented in Table 48.

8. Evaluation of Available Data - Characterization Step

The analytical data on samples collected indicate that metals in mussels
are comparable to the controls.

G. Recommendations

No further studies or remedial actions are needed at this site because the
levels of contaminants found are not significantly high.
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TABLE 47
SAMPLES COLLECTED “ CHARACTERIZATION STEP

SITE NO. 17 - GOULD TSLAND ELECTROPLATING SHOP

NO. STA TYPE TIME ANALYSIS FOR#
9-11-84
2975 02 Mussels 4:00 PM Metals

* Metals = Lead, Copper, Chromium, Nickel

TABLE 48

SUMMARY OF MUSSEL SAMPLE ANALYTICAL DATA
SITE NO. 17 - GOULD TSLAND ELECTROPLATING SHOP (Sapt., 1984)

(A1l results in ug/gm - d%y weight basis)

Station
No. Lead Copper Chromium ﬁﬁgﬁgl
02 5.0 6.6 1.0 3.9
N-1 4.9 6.8 - 1.1 4.9
N-2 3.8 8.2 2.8 5.1
N-2(Bupl) 5.2 5.4 1.4 4.9
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APPENDIX A

YWC SAMPLE LABEL
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APPENDIX B
(GA/QC SUMMARY



QA/QC - VERIFICATION



Note: X
S

U

Metal Recoveries

Cadmium:

QA/QC SUMMARY

Arithmetric Mean
Standard Deviation

4,00 mg/1

Target Value
Standard Values A. 3.96
B, 3.92
. 3.88
D. 4.20
x t 8 = 3,99 ¥ 0.14 mg/l
Recovery = 99.8%
Chraniums
Target Value 4.00 mg/1
Standard vValues A. 3.96
B. 4.04
C. 3.84
DC 3‘48
xt 5 = 3.83 £ 0.25 ng/1
Recovery = 95.8%
Lead:
Target Value 4.0 mg/l
Standard values A, 4.0
B, 4.0
C. 4.0
DU 400
Xt S = 4,0 % 0.0
Recovery = 100%
Nickel:
Target Value 4,00 mg/1
Standard values A. 4.60
B. 4.52
C. 4.56
D. 5.12
x+t 8 = 4,70 £ 0.28
Recovery = 117.5%

YW

Yt;rk Q{igs};waier Consultants, it

One Resgearch Drive
Stamford, Conneclicul Q6403



WC)

York Wastewater Consultants, ing..

One Research Drive
Stamiord, Conneclicut 06173

Trace Metals in PFish

U.8. EPA Sample No. 1, Serial No. 0639

Target Value 95% Confidence Experimental
Metal (mg/kg) Level Value
Mercury - 2452 1,24 - 3.80 2.22
Selenium 0.37 MDL - 0.75 0.21
Cadmium 6.16 MBL ~ 0.32 0.09
Chromium 0.58 MDL - 1.34 05.58
Copper 2.21 0.93 - 3.49 1.90
Lead 0.26 : MDL - 0.62 . 0,32
Nickel .54 MDL -~ 1,10 0.87
Zinc 43.6 35.5 -~ §57.7 39,2

PCB's in Fish

U.S5. EPA Concentrates No. 1 and No, 2

Concentrate No, 1, Serial No. 659

Target Value Actual value 95% Confidence
Parameter (mg /kg) _ {mg/kg) Intervals(mg/kg)
Total PCB's 5.17 4.86 *D.L. ~ 11.4

Concentrate No, 2, Serial No. 595

Target Value 85% Confidence
Parameter (mg/kg) Intervals (mg/kg)
PCB 1242 0.24 *D.L. - 0.8
PCB 1260 0.11 D.L. - 0.4
Total PCB's 0.35 CD.L, - 1.2
*D.L. - Detection Limit

GC/ECD analysis indicated 0.42 mg/kg PCB 1242 and 0,09 mg/kg
PCB 1260 or a total PCB concentration of 0.51 mg/kg.



W)

York Wastewater Consullants, tne..

One Research Drive
Stamlord, Connecticut 068006

Pesticide Analvsis

The following are the results of the Pesticide Proficiency Test
series maintained by the Connecticut State Department of
Health. (These samples were run at the same time as this
projects samples.)



York Wastewater Consultanis, Ing..

One Research Drive
Stamford, Connecncul 0GLNG

PESTICIDES
Acceptable
Range for
Target Quantitation YWC
Sample Value of Parameter Result
Cempound Number (ug/1) {ug/1) {ug/1)
Endrin 1 4.7 0.7-8,7 3.94
2 0.8 0.2-2.0 0.389
Lindane 1 0 0 0
2 5.2 2.6-7.,8 4.3
Methoxychlor 1 9.0 3.1-15.3 5.11
2 110.4 90.2-130.6 110.2
Toxaphene 1 12.6 7.2-18.0 9.94
2 7-3 5-2“9.3 8n56



One BResearch Drive
Stamford, Connecticul 05308

CHEMICALS AND STANDARDS

Compounds Grade Manufacturer
Inorganic Acids and Reagent J. T. Baker
Chemicals
Atomic Absorption e Scientific Products
Standards ' Division of
Amer ican Hospital
Supply
Solvents (hexane, Reagent Burdick and Jackson
metanol, diethyl Laboratories
ether, etc.,)
Pesticide, PCB, Volatile it Supelico
Organics
He 1lium ' 5.5 CryoDyne Specialty
Gases
Nitrogen ‘ 5 CryoDyne Specialty

Gases



QA/QC - CHARACTERIZATION



QA/QC SUMMARY

Arithmetic Mean
Standard Deviation

IH

Note: x
3

11

Metal Recoveries ~ Solils and Sediments

Cadmium: Lead:

Target Value 0.50 mg/l Target Value 1.0

Standard Values 1. 0,52 Standard Values 1. 1.5
2. 0.5H3 2. 1.1
3. 0.48 3. 0.9
4.  0.47 4., 0.9
5., 0.50 5. 0.8
6. 0.581 6. 1.0
7. 0.47 7. 1.0
8. 0.582 8., 0.9
9. 0.49 9 0.9
10,  0.47 10, 1.0

x + 8= 0.49 + 0.02 x + 8= 1.01 + (.13

Recovery = 98.0% Recovery = 101.0%

Chromium: Nickel:

Target Value 1.00 Target Value 1.00

Standard Values 1. 1.01 Standard Valuseg 1. Q.98
2. 0.95 2. 0.97
3. 0.96 ' 3. 0.93
4, 0.90 4, 0.94
5. 0.82 5., 0.94
6. 0.94 g, (.92
7. 0.91 7. 0.0986
8., 0.92 8., 0.91
9, 0.97 9. 0.86
10, 0,94 10, ¢.88

X + 8§ = 0.84 + 0.03 x + 8 = 0,93 ¥ 0.04
Recovery = 84.0% Recovery = 93%



Trace Metals In Fish

U.8. EPA Sample No. 1, Serial Ho. 0639

Target Value 95% Confidence Experimental
Metal (mg/kg) Level Value
Lead 0.26 MDL - D.62 0.30
Chromium G.58 MDL ~ 1.34 0.56
Cadmium 0.186 MPL - 0.32 0.19

I

Nickel 0.54 MDL 1.10 0.67



Aritnmetic Mean
Standard Peviation

Note: x
3

by

Inorganic Analyses: Agueous Samples

pH:
Target Value 6.87
Standard Values 1. 6.95
2. 6.93
3. 6.89
X + 38 =6.92 + 0.03
Recovery = 100.7%
Chloride:
Target Value 110 mg/1
Standard Values 1. 108
2, 120
3. 118
X + 8= 115 + 6,43
Recovery = 104.5%
Cyanide:
Target Value 0.05 mg/1l
Standard Values 1. 0,046
2., 0.040
3. 0.052
X + 8= 0.048 + 0.0086

Recovery = 92.0%

Petroleum Based Hydrocarbong:

QA/QC SUMMARY

Apmonia-Nitrogen:

Target Value 2.00 mg/l
Standard Values 1 1.85
: 2. 1.97
3 2.05
x + 8 = 1.86 + 0.10
Recovery = 98.0%

Total Suspended Solids:

Target Value 25,0 mg/1
Standard Values 1. 17.3
a2, D02.8
3. 19.¢

x + 8 20.0 + 2.75

(11

Recovery = 80.0%

Biochemical Oxygen Demand:

Target Value 15.0 mg/1

Standard Values 1. 12.3
2, 11.4
3. 17.3

X + 8 = 13.7 + 3.18
Recovery = 91.3%

i

(5-Day)

Target Value 150 mg/1

Standard Values 1. 136
2. 148
3. 155

146 + 1.73
97.3%

X + 8
Recovery

HIRH



QA/QC SUMMARY

Note: x = Arithmetic Mean
S = Standard Deviation

Metal Analyses - Aqueous Samples

Replicate Values

Target Values (ug/1)
Parameter (ug/1) #1 #2 #3 X + 8 Recovery
Antimony 825 528 582 - 545 + 24.0 87.2%
Arsenic 25 20 18 — 19 + 1.4 76.0%
Beryllium 500 480 470 e 475 + 7.1 95.0%
Cadmium 825 560 570 ——— 566 + 7.1 90.4%
Chromium 500 508 450 e 478 * 39.6 95.6%
Copper 500 480 470 - 475 + 7.1 95.0%
Lead 500 480 500 500 493 + 11.5 98.6%
Nickel 500 498 580 546 535 + 32.5 107.0%
Selenium 25 25 23 e 24 + 1.4 96.0%
Thallium 500 560 540 500 533 + 30.6 106.8%
Zinc 500 520 534 494 517 E 21.2 103.4%



IA/QC SUMMARY

Volatile Priority Pollutants - Aqueous Samples

&)
%
Compound Target Value Result Recovery
Methylene Chloride 399 ug/l 3680 ug/1l 80.2
1,1,i-Trichlorethane 405 ug/1 381 ug/l g4.1
Tetrachloroethene 488 ug/l 482 ug/1l 99.2
Toluene 261 ug/l 266 ug/l 101.9
Benzene 250 ug/l 244 ug/1 97.68%
Xylene 400 ug/l 387 ug/l 96.8%
BASE/NEUTRAL/ACIDIC ORGANICS RECOVERY
DATA ON LABELED QC SAMPLES

Actual Mean Theoretical
Compound Percent Recovery Mean Recovery
naphthalene 77 73
hexachlorobutadiene 56 64
diethyl phthalate 100 118
chrysene 88 102
phenol 63 42
2,4-dimethylphenocl 68 70
Aroclor 1248 75 83

Theoretical mean percent recovery values were taken from "Prescision
and Accuracy in the Determination of Organics 1in Water by Fused
Sitica Capillary Column Gas Chromatography/Mass Spectrometry and
Packed Column Gas Chromatography/Mass/Spectrometry”. J. W. Elchel-
berger, E. G. Kerns, P. Olynvk, and ¥. L. Budde, Apal. Chem.,
1983, Bh, 1471-1479.




July 24, 1985

Mr. Charlie Jaworski

Loureiro Engineering Associates
10 Tower Lane

Avon, CT 08001

Dear Charlie:

In regards to our recent telephone conversations regarding the
USN/NETC Characterization Step, the results for the trace
metals in mussels duplicate sample are gcod. The variances inp
the concentrations are typical for this type of sample matrix
and sample preparation method. The USEPA quality control sam-
ple (No. 0639) gives 95% confidence limits of approximately %
50 to % 100% (e.g. copper and lead). The reported values fit
into this range and represent good analytical technigues. Also
the concentrations will vary from one given specimen to the
next (as in the CEAS Prmgr&m)l, and the concentrations found
are generally in line with the published data.

The trace metal concentrations reported in the duplicate sedi-
ment sample analyses are again in line with good analytical
technigue. The QA/QC data shows good recovery and precision
for the sediment analyses 1in general. We feel the duplicate
values reported are good and the variation 1is due to non-
uniform distribution in the sediments and limitations in the
methodology itself.

The percent relative standard deviations for sample 01-17-8D
are in the 20-25% range for lead, copper, and chromium while in
the 15% range for nickel. The results for the other soil
duplicate, 14-06-8D, range from 3-20% RSD.

The range of the values agaln, 1s what is considered typical
for the type of sample matrixz and the method itself.

In regards to the fingerprinting of +the hydrocarbons by
GC/FID, the solvent extraction and concentration technique
allows us to obtain data for samples containing approximately
20 ppm petroleum hydrocarbons at best. Factors such as
weathering of the oil, moisture content, etc. can all affect
the sensitivity of the technique.

The method for petroleum hydrocarbons itself i1s a Freon”
extraction of a sample follcowed by removal of poelar compounds
via silica gel, and fipal weighing of the residue after evapor-
ation of the solvent. This method is by no means specific for



petroleum hydrocarbons as other types of oils interfere. The
petroleun hydrocarbon values cannot be compared to the finger-
printing data without keeping this in mind. Certain trends may
be evident, but in general no specific conclusions should be
drawn from the two sets of data.

Very truly vours,

ae

C. Curran
" LChemist

JCC/pw

lGallow, WB & Phelps, D.K., "A Report on the Coastal
Environment Assessment Stations (CEASY Program,” U.3. E.P.A,



APPENDIX C
YWC LABORATGRY REPGRTS



Sample ID

Ni-01-SDa
Nl1-01-M5
N2~01-M3
N2-01-5DA

01-6191-00

LEA/USN NEWPORT RI LABORATORY RESULTS

SITE N1 AND N2

ALL RESULTS IN PPB UNLESS OTHERWISE NOTED

Cyanide Cr Cd Pbh
11,500 <50 27,497
<2500 <500 . <1000
<2500 <500 <1000
8,000 590 6,750

As

<200
<400
<400
<200

<20
<40
<40
<20

Se

<200
<400
<400
<200

<500
<1d0o
<1000
<500



01-6191-00
LEA/USN NEWPORT RI LABORATORY RESULTS
SITE N1 AND N2
ALI. RESULTS IH PPB UNLESS OTHERWISE NOTED

Sample ID . Cu Ra Ni Be sSb Sn
N1-01-SDha 18,250 <400 21,250 <50 <500 <5000
N1-01-MS T7.232 <1040 <2500 <500 <1000 <10,000
N2-01-MS 4,257 <1006 <2500 <500 <1080 <10,.000

N2-01-SDA 10,250 <400 11,250 <50 <500 <5000



Sample ID

01-0%-M5
01-10-M5
01-11-M5
01-12-M5

Compesite of:
01-13 andg
£01-13-M8

01-09-5SDhA
01-10-5Da
01-11-SDA
01-12-SDA
01-13~5DA

PCR's

0.38
<0.01
.29
0.33

0.5
<3.5
<0.5
<0.5
<8.5

Cr

<2500
<2500
<2500
<2500

<2500

7,500
7,600
6,250
17,500
14,750

LEA/USH NEWPORT RI

01-6151-00

LABORATORY RESULTS
SITE 01
ALL RESULTS IN PPB UNLESS OTHERWISE NOTED

Cd

<560
<560
<500
<500

<500

<50
<50
<50
<50
<50

Pb

<1009
<1000
<1000
<1000

<1900

70,008
77,491
57,463

900,104

327,447

AsS

<400
<400
<400
<400

<4840

<200
<200
<200
<260
<200

Hg

<40
<40
<40
<40

<40

<20
<20
<20
<20
<20

Se

<400
<400
<400
<400

<400

<200
<Z00
<200
<200
<200

<1000
<1009
<1000
<1000

<1000

<500
<500
<580
<300
<500



Sample ID

801-09-MS
01-10-MS
01-11-MS
01-12~-MS

Composite of;
01~13 and
0l1-13~M5

01-09-5pA
01-10-3SDA
0i~-11-SDA
01-12-5pa
01-13-SDA

Cu

6,041
6,432
9,231
12,214

28,263

28,250
133,230
153,400

1,455,170
654,890

LEA/USN NEWPORT RI

01-6161-00

LABORATORY RESULTS
SITE 01
ALL RESULTS IN PPB UNLESS OTHERWISE NOTED

Ba

<1000
<1060
<1000
<1000

<1000

<400
<460

<400

<400
<400

Ni

<2500
<2500
<2500
<2500

<2500

19,250
22,000
32,750
64,010
55,490

Be

<500
<500
<500
<500

<500

<50
<50
<50
<50
<50

Sb

<1000
<1000
<1000
<1000

<1000

<500
<500
<500
<500

<500

Sn

<10, 060C
<10,00¢C
<10, 000
<10,00C

<14, 00¢C

<5090
<5000
<5000
<5000
<5000



r e
EPA DESICNATED PRIORITY POLLUTANTS
- -
YORE LAEGRATORIES - _:. ~
DIV, OF Yws, INC, METHODOLOGY: EPAG2AAND 625 - . :
CLIERT: LEA/USNAVY SATE11/84 HP S35 CC/MS/DS _ >
JOB MO:91-3191 DESCRIPTION: 01-CiTHRU Q1-06 SLA COMPOSITE . 1 ..
2 VOLATILE ORCANICS CONCENTRATIONIVC/KG DETECTION LIHIT {UG/KG)
LLIWE INGL : :
. - ACROLEIH : ' " BDL . 1o
L CACRYLOMITRILE REL 19
| BENIENZ . BDL 1 ‘
E151CHLOROMETHYL ) ETHER . BOL ez oo LI S -
EROMOFSRN EoL 5
CAREGH TETRACHLORIDE _ R R J - e
SHLORZBENZENE BOL 5
CHLORSDIBROMOMETHANE 3oL 5 . e e s
THLOROITHANE . EDL 5
SHLOROETHYLY INYL ETHER BDL 5 . : .
THLOAITORM Boh 5 &
31 CHLOPTEROMONE THANE _ =pL % e -
UIHLGREGD L FLUGROME THANE BOL 5 ;
ILORSETHANE (1, 1) oL . 5 . N .
OETHANE(], 2 EDL 5 i
TITHLORDETHYLENE (1. 1) DL 5
DITHLOZUPRIFANE (L, T) BDL 5 . -
PROPYLINELY, 3) 3pL 5 R E
. =mhL 4
METHYL BHOMIDE 1. S 5
“ETHYL SHLORIBE BDn 5 3
METHYLENE CHLORIDE B . 5
ToEL T E - TETRACHLOROTTHANE 5o 5
L OROETHYLENE : 3oL . 5
‘ z BOL K
DO I-TRANE-DICHLORDETHYLENE soL R s
ol ' EOL 5
e B e )
EUL ¥ )
BIL .S : U
BDL o s .

BoL=oIL0W SETECTARLE LIMIT




EPA DESICNASYD PRIDRAITY POLLUTANTS :

YORY LABORATORIES _ :
DIV, OF Y&, IKC. ) . ’ METHODOLOCY t EPARI4AND 625
CLIENT: LEA/USNAVY NEWPORT , DATE: 1784 DESCRIPTION: COMPOSITE OF NOS' 01-61-SLATHROUGH 01-06-8LA (VOLATILES)
JOB N iGl-gi19: NETC &sa-x-tuhaﬂsnuiﬁai}.ﬁxug T AND 01-21~-SLB THROUGH C1-0GZ-5L8
’ ’ ' FOR DTHERS
BASE/NEUTRAL EXTRACTAELE . - _ : e
OKCANIES ’ CONCENTRATIONIUG/G L PPH} : DETECTION LIMIT utrg nx pem
Illllk'lx&hx(:w‘sk‘k;'lzd 4
ATENATITNIHE BEL T
ACENAFHTHYLERE : DL _ ey T
AITHRACDNT ETL . ¢.5 b '
TINTIUIAE FoL . 6.5 S
EEMZ i A) GHTHRACENE ‘ BOL, e T
FENZO A PYRENE ' EBL .S
EDL 9.% -
EIL i.2% .
ToL 0.5
DL 5.5 : ' ’
Lo, 0.5 . ’
CEIE-F-LnLORCGISOFBOPTL i ETHER CFLL L. .
FIEY R TAILHEX YL P FHTHALATT #L oL
- PAUMIFRINYL PRENYL ETHER FoL t.co
I.TiL RONIYL PRYRALATE i S84
- HINAFRTHALENE ppes .7 ' R
<. CPHENITL FRENTL ETHER whl 3.7
T-RYSELS : ‘ ESed 6.
TIBENISUA. M ANTAFATERE BpL 1,38
e DI IFLOGRORENIENE L .z ‘
LR DI CHLDROBENTENE EOL . €
b4 LIIrLOROEERTENE ' EDL .5
P53 - LICHLOROBENIIDINE EDL 0.5
DIETHYL FHTHAELATE BIL %
IIMETHYL PHTHALATE : HOL 0. R
L1-KN-TUTYL FHTHALATE L g.¥ _~'; _ ;
.4 LIE YRUTOLUENE ELL G.= o ‘
T3 DINITROTOLUENE ESL ‘ 6.= o
T TV PHTHALATE LI, 0.3
1B DIFRENYLRYERAZ |NE BLL : £.3
. FLUGCPANT4THE B 0.3

BOL=uILOW4 JETECTABLE LIMIT




EFA DESIGNAIED PRIDRITY POLLUTANTS '

TORK LABORATORIES

DIV. OF YwZ. INC, METHODOLDCY : EXAG24AND 625
CLIENT: LEA/USNAYY NEWPORT . DATEr i /64 DESCRIPTION: COMPOSITE OF NOS. 05-01-SLATHROUCH §1-08-5LA (VOLAT-LES!
JOE ¥2.:CI-B1S1 NETC Nl EaEsSREXEEXEBEEEARTmE AND  @1-01-SLE THROUGH si-0E-SLE
BASE/NEUTRAL EXTRACTAELE . FOR QTHERE
ORCANICE CONCENTRATON{UG/CEPPM) DETECTION LINMIT UGAC O3 pen
LN TSN R A E N LR E h
FLUJRENE kDL 5.5
HEXAUHLOPOSENIERNE . EDL G. =
AEXRCRLCECRUTAL Y ERE EDL 6.5 -
FEXALFLOS ZL AGH 0.3
oL c.g
BT i3S
oL 0.5
ETL o, =
SIS L HETHYLAM I NE EEL 3.5
H-NITROSOD! -N-PROPYLAMINE il 3.2
K-t TROGDE T PHENTYLAM I NE (348 9.5
PHEMANTF RENE EDL 0.5
PYRENE . uoL .5
1.2, 4-TRICHLORORENTENE BOL V-1
ACID ZXTPACTAELE ORCANICS CONCENTRATIONIUC G GR PP DEYECTION LIMIT UG/GLPZMS
ExsscsvessssrszsEscraszy
2~ CHLOROPHENOL BDL i.25
2, 4-D1L~LOROPREND, EDL .3<
2. 4-DIMETHTLPHENOL LoL 1,25
4. 5-DINITRO-G-CRESOL EDL 1.5
2o 4~DINITROPKENGL ESON 12,5
ZITRIFRENDL DL ) 1,25
$-NITROPHINOL SOL ) 1.3%
PCHLGFT - M- CRESOL ELL ' 1,25
PENTHCHLIRUP X0 GoL 1.35
PHEROL, ELL 1.2%
2.4 5 -TRICHLOADPHENGL vl 1,23

EOL=6IL0W SETECTABLE LimiT



EPA DESIGNATED PRIDRITY POLLUTANTS

CLIENT: LEA/USNAVY NEWPORT .
JOE WD, i {I-81918 NET(C

s

TORE LABORATORIES
DIV, UF Y&, INGC.

DATE: /B4

PESTICIDES/PCEB'S
FERUBTAIDLEENRTE
ALDRIN
A-BHC
BeEMI
C-prl
o-EHI
CHLGRDARE
4. 47 -C2T
4,47 -D0E
B Rl O}
DIELDRIN
A-ENDISULTAN
E~EMDOSLLFAN
ENDOBUILF AN SULFATE
ENDRIN
ENDRIN ALDEHYTDE
HEPTAUELDS
REFT WIMLLE ERCXIDE

FIB-32

FCE-I0LE
TOXAFHENE

EDL=0ILOWN ZETECTABLE LIMIT

BESCRIPTION:

CONCENTRATIONIUG/G OR PPMI

BoL,
EDL
F
EDL
=D,
EDL
Bl
EpL
EDL
DL
gL
EDL
[N

COMPOSITE OF HNOS.

METHODJLOGY 1 EPARZSAND 625

Oi-0i-ELATHROUGH 01-06-SLA (VOLATILES!)

AND  01-01-5LE THROUCH Ii-(&-S5LB
FOR OTHERS ’

DRTECTION LIMIT UG/GIRPM}

LR T I - T SR - T I - T
N PN -
o en (8 1 oA th (1 A R A R

o o
« 4 % & e e .
A

-

R
"

- o
[T R E e I 4 AR

LI - B I = B S M

B % A

y

P e



EPA DESIGNAIYD PRIDRITY POLLUTANTS

YORE LABORATORIES
DIv., DF Y4, INC.

CLIENT: LEA/USNAYY NEWFORT . DATE11/84 DESCRIPTION:

4OB NIL0I-B19) NETC

RETAL PRIGRITY FOLLUTANTS CONCINTRATION UG/KG OR FPE}

ANT YRNY

METHGOOLOCY i EFAEZ4AND B25S

COMPOSITE OF HOE.

0I-01~CLATHRUBUGH 01-06-8LA {VULATILEG)
AMD  03-01-SLEB THROUGH II-(CE-HLE

PEFRZEEEFEFEY EF ey ey

ARBEWIC

EERVLLIUH

CrDRILM
CHREOIMI L F250
COFPLE yzsoe
LEAT 5000
mEpcuRy sot. 7
NITKLL 20500
SELENIUN T T DL )
SILVER BhL
THALL WM ELL,
ZINC 1ot
CMISCELLANEOUS T ) ’
Tovanipig T e AT DR
PHENCLE 27

EGLeEELOW LETECTABLE LiIMIT

ZETECTION LIMIT

FOR DTHERS

{PFRI3M]



EPA DESIGNATED PRIDRITY POLLUTANTS

- YORE LAEGRATERTES T e T
= DIV, 5T YJZ. INC. FAGTAAND 625
T CLIENT: LEA/USNAVY NEWPORT . DATE:1/84
?*“302"1§rfat=53sr*“"NETc‘“‘“‘“’"‘ T o T i
" VOLATILE ORCANICS @ " CONCENMTRATIONIUG/L} DETECTION LINIT (uG/L:
ACROLIIN . fIL 100
ACRYLONITRILE FDL 160
EENTENE : EBL 10
Z1S{CHLCRONETHYL JETHER oL 10 o
EROMITONM BDL 16
EDL 15
BTL 10
EDL 14
ELL 19
EDL 14 '
L 16
FLOSCEROMOME THANE BOL 30
IICHLOROD  FLUOROME THANE E3L 3
TIC=LORCETHANE( L, 1) LDL 10
ANT (1.2} BT 10
HLORCETHYLENE (1, 1) oL 1
HLIROPROPANE( L. ) BOL 10
CPROPYLENE(1. &) EDL 10
PERIINE ' 2z 10 :
IRUMIDE EDL 10
CHALORIDE HIL 10 b
LE CHLORIDE EDL 16 ¢
La 1 I 2- TETRACHLOROETHANE 1543 1o
TETRACHL DFOETHYLENE DL 16
TOLUENE i 2 10
1) Z-TRANS-DICHLORGETHYLENE EDL 16
Tl ITRICHLOROETHANE DL HY
101 Z-TRICKLORDETHANE - EDL 10
TEICHALORITHTYLENE RDL 10
TR CHLOROFLUORONE THANE ' EDL 10
JINYL CHLORIDE BT
EGL=BILOJ DETECTAELE LINMIT :



EPA DESIGNATED PRIDRITY POLLUTANTS

TORT CABCRETORTES T
DIV, 97 Yu©. INC. METHODOLDGY ; FRART4AND 625
L CLIEWS: LEA/USNAVY NEWPORT | DATE:1 /84 DESCRIPTION: 01-07-LuA THREOUGH Lut
CTOB TN EIREIS] NETL S o e 7 dissssezsstissssdezeae
BASE AMILTRAL EXTRACTABLE
ORG-S CONCEMTRATIONIUC/L) ~ "~ © DETECTION LIMIT (UG/L:
EOL 10
ETL 15
EDL 1o
KDL 10
EIL 10
BDL "0
POL o5
BENTD ¢} FLUDRANTHENE sTL 10
BIS I-I-L0FIETHOXT ) METHANE £oL 10
BIE- I-15_ IFLETHYLIETHER B 16
BIS: T-1-LOFIISOPROPYL)ETHER FIL 10
EIE I-iT-YLoEXYL)PHTHALATE DL : <1
(DCISIncl PHENYL ETHER EDL 10
© o IEVIrL PHTHALATE T, : 10
B CNAE THALENE EDL Lo
q-ge ~ENYL PHENYL ETHER oL 10
CHR=ZI.T EDL g
DIBE NI 2., k) ANTHEACENE EDL 23
EDL : 10
BEL 15 .
‘ EDL H
: : EDL 10
© . DIETH. PHTHALATE FIL 10
TDIMIT- L RETHALATE ' BOL 1o v
2 DI-N-IUTEL PMTHALATE " EnL 1o !
: TROTOLUENE : 8DL : 10
= I TECTOLUENE EDL H I
PHTHALATE ~~ ' BIiL 10
1) 2= I ENYLHYDRAZINE EDL . 10 -
FLUCIE 20T FIL 10

BOL=BZLOJ4 DETECTABLE LiMIT



EPA DESICNATED FRIJRITY POLLUTANTS

YORK TAHGRATORIES
DIV, OF Ya, INC,

. CLIENT: LEA/USNAVY NEWPCRT . DATE: { /84 DESCRIPTIGR:
- TOOE TNV GIRE181 TUNETE T TT———
BASE/NILTRAL EXTRACTAELE )
- CRGANICS CONCENTRATION(US /L) 7
P Py ity oy
~ . FLUGRENE KDL -
o THEXACHLORGEENZENE W5~ 7T g o
= o HEXACH_OROCEUTADIENE EDL
T REXALHLOROCYCLOPENTADIENE ~ 7 77T gy e
= HEXACHLEROZTHANE EDL
TTTINDENG (1 U2, B-CDIPYRENE T 07 ¢ CenLTT T T T
ISCFHORCNE EDL
HAPHTHALENE EBL
NITFORTATENE EDL
H-NITROBDLIMETHYLAMINE ETL
H-NITREEODI-N-PROPYLAMINE EDL
H-NITROGODIPHENTLAMINE BIL
PHENANTFRENE ; EDL
7 meREaE BTL
1.2, 4- “FICHLOROEENZENE EDL

ATID ZXTRACTABLE QROANICS CONCENTRATIONIUG/ L}

2-CHLOROPHENOL EDL

Z.4-DIZFLOROPHENGY, © EDL
2, 4- DIMNETHYLEHENDL ETL
4. E-TINITRO-0-CRESOL EDL
2. 4-DINI TROPHENGL #TL
2-NTTROFHENGL DL
&N TROF-HENOL ETL
P-CHLOZC -M-CRESOL EDL
PENTATHLIROPHENGL RDL
PHEROL ) EDL
2. 4. 5-TRIZHLOROPHEROL BoL

- BDUSEILOW DETECTABLE LIMIT

81-67-LUWA THROUDH Lur

DETECTION LIMIT (UG/L:

10
]
1o
1%
Y
25
o
10
10
1e
10
19
1o
1o
10

DFETECTION LIMITI(UC/L)

FETHODOLOG Y : K=AR T4 AND




EPA DESICNATYED PRISRITY POLLUTANTS l

YORY LARGRATORIES
DIV, 07 yd0, INC,

METRODOLDGTY : EPARZ4AND 2T

LEAJUBNAVY NEWPORT

. DATE: /84 DESCRIPTION: 01-07-LUWA THROUGH LWE
(01 -E£18] NETC C t T o T ; r

CONCEMTRATIGN{UG/L DETECTION LIMIT (UG/LS

(B 14
DL 16
BLL 18
EDL 10
EDL 10
EDL 10 .
. ‘o e e
Eby e E
{:E‘L - . 10 - ‘ . - D m e i mam e T
EDL 10 B

- ppLT T e e . g i e -

EDL 10
BOLC T
BDL 18

[N ) 1¢
EDL : i
DL . 10
EDL ) 10
BoL 10
EDL H
- N ,

E
EDL G
BLL : 10
IbL 10
‘BrL C 1

10
EDL=EZLOJ DETECTABLE LimiT =~



EPA DESIONATED PRIDRITY POLLUTANTS

S

YORE LARGRATORIEE

DIV, OF YA, INC, METHODOLOGCY : EFARZ4AND E25

CLIENT: LEA/USNAVY NEWPDRT . DATE: 1 /&4

01+ &7 -LuWA THREOUCH L3E
JOBTNSSrRI-E19Y CTUNEYC T T e o E 3

N T RCFECSrICSSESSsss

DETECTION LIMIT {UG/L}

Soscvozsmsrsmmssscssecess
L ANTIMINT -EDL. =1 R
ARSENIC EDL ‘ 2 -

SERYLLIUM e v . EDLaiee e e v i
CADMIUN 2g : 4

EHROMIUM . e e - 53 . e 20
COPPER EDL 20

LEAD BoL 40
MERCURY BDL .2
KICKEL IBL 29
BELENIULM 5L 2

SILVER ZBL 53
THALLIUM L 16

Zinc EDL 14

TYAMNIDES 1.7 1
FHENCLS

m
-

EDL=EILOW DETECTABLE LIMIT



W CER PRIDARITY POLLUTANTS

YORY LABCRATORIES

DIV. 05 7vas, ING. METHODOLOCT

. s

JEZ MO 26 -619) NETC

VOLATILE ORGAMICS CONCEMTRETIGHIUC/L)

ACROLZ IR 0N
ACRYLONITRILE EDL {
SENIENE (It 12
EISICHLOROMETHYL Y ETHER BDL
BROMOF oMY

CAREZON TETEACHLORIDE

13
Lo
0
10
i9
8]
10

TOLUENE

1. 2-TRANS- DI CHLORQETHYLENE
1ok T-TRICHLOROETHANE

1.1, 2-TRICHLORDETHANE ) EDL 10 B
TRICHLOROZHTYLENE - ERL 10
TRICHLEEOFLUDEDMETHANEVq“__“ . , FEL..__u,ﬁ"m__mmm" . L __“m.__HJGQM__W__"th____w"Lﬂ
VINYL CHLIRIDE : ELL :




CLIENT: LEA/USNAVY-NENFDRT
JOZ NDL G815 NETC

TIRY LABTRATORIES
DIV, OF Y42, INC.

DATE: 1 /84

LIZTHYL PHTHALA
CIMETHL &b
TI-A-DUTYL
2L A-PIR TRGTOLUENE
Z, 3-DINITROTOLY
BI-N-20TTL PHTHALAT

1 Z-DIFFENTLHYDRATIRE

TETHANE

HTLIETHER

POLLUTANTE

DESCRIPTICN:

METHGDOLOL T

Di-DE-LUWS THREMMIH LuWT

e
oo

.
<

>




;
I

]

P4

£¢

el

CLIENT: LEA/JUSNAVY NEWPORT
JOZ W3, :¢I-5191  NETC

TRAL EXTRAUTABLE

FLUDPANTAINE
FLUCRERE
HEXATHLOGRD

HEXACHILY

IRUTADIENE
HEXAZHLORGCYCLOPENTAT JENE
HEXACHLCROETHANE
INDENGe L, 2, 3-CD)RPYRENE
IE0PHORING

NAPHTHALENE

KITROEERZENE
N-MITROGEDIDIMETHYLAMINE
M-NITRIEODI -%-PROFYLANINE
Fi-MIVROSODIPHENYL AN | NE
FrZh ANTHFRENE

IONATED PRIGRITY POLLUTANTS

YORY LABCRATORIES

Div. oF

T,

NG,

DATE: 1/84

CONCENTRATIOM{UC /L)

EDL=ETIOM

ik

s
Ll

o=

IRy




LARCRATORIES

SrFOoTsT. IRC.

CLIZHT: LEA/JUBNAVY NEWPORT . DATE: 1 £E4 DESCRIPTICH: O1-08-Luw
SO ND. 1018191 NETC

PECSTICIDIS/PLCEE

CONCEMTRATIONIUC LT SETECTION LIMIT (UG i

kL 10
32 it
(g i5
BLL i

LG

in

G
=3 e
whL 19

id

1z

EIL v
HT <

XarHIME




EPA DESIGNATED PRIDRITY PODLLUTANTS

Y ORF-LABORATORIES

L JOB ND 1028191 o BETE e o

L ALDROLIIN

DIVe DF Y#D, INC. RETHOGOLOGY : EPAGTAAND 623
CLIENT: LEAJUSNAVY NEWPORT . DATE: 1/84 DEECRIPTION: 81-08-LDA THROUGH LDE

P I I T T Y R

VOLATILE ORGANICS ceeee CONCEWTRATION(UG/L} DETECTION LIMIT (UG/L)

EEE RS LR F1 -yt

BIL 100
ACBYLONITRILE EDL 168
EBENZENE o O 10
EISiCHLLROMETHYLYETHER EDL 15
BROMDITORY Pl 10

AREON TETRACHLORISE EDL 10
CHLGRISEVIENE ELL 12
CHLOROD ] BECMOME THANE EDL 1o
CHLOEDIETANE BoL 1o
CHLORGETHYLVINYL ETHER EDL 10
CRLORDFORN 1] 14
TICFLORCERIMOMETHANE EDL 10
BICHLOROD I FLUORONMETHANE _ EDL 10
LICHLORCETHANE (1. 1) BoL in
DICHLOROETHANE{ 1. 2} oL 10
TICFLOTCETHYLENE (1. 1} EDL 16
DICHLOROPRUPANE(L, 2} BTL 1o
TICHLORCPPOPYLENE(1. 3} EDL 10
EHTYLEENZINE ERL 10 :
METHYL ERONILE EDL 16
METHTL C-LORIDE LI, 10
METHYLERE CHLORIDE EDL 10
1.7 - TETRACHLOROETHANE DL 10
TETFALHL OROETHYLENE EDL 16
TOLUEHE L 12
$. Z-TRANS-D1CHLOROETHYLERE EDL 18

1.1 -TRICHLOROETHANE BDL 10

1. 1. 2-TFICHLORDETHANE EDL 10
TRICHLORIIRTYLENE RLL 10
TRICHLOFOFLUDROMETHANE DL 10
VINTL CHLORIDE BOL

EOL-£TLG4 GETECTABLE LIMIT




EPA DESICNATED PRIDRITY POLLUTANTS

— —YOR{-LABORATORIES —— - T
LIV, IF Y4L. INC, METHRDOLOGY : EPAED4ARD &25
CLIENT: LEAUSNAVY NEWPURT . DATE?1/84 DESCRIFTICH: 01-0B-LDA THROUGH LDE
OB NDiOI-BISL L RETC . crimsrzsssessceR=kesoE
BASE/NELTRAL EXTRACTAELE
- ORGANICS CONCENTRATIDN(UG /L) DETECTION LIMIT {UC/L)
B T —
P
e A BN AP H T A ENE et RTIL e e oo e e TR 1 SRR AR e e e .
T ACENAPHTHYLENE EBL 10 : N
< ANTHRACIND - e e oo o BIL o oo e et o . o
T ORENZIDIRE : EDL 10
BENIDIAJANTHRACENE = - = . - = < EOL s i
D IATPYRENE EDL 1o
2 2~ BENZOFLUGRANTHENE 08 34
EENIO{GHIIPERYLENE DL it
BENIOIK)FLUGRANTHENE : £0L 10
EIS(Z-THLORGETHONY | NETHARE EDL 10
EIS(E-CHLOROETHYLIETHER BT 1o
ZIZ{Z-IFLORGISOPROPYL)ETHER EDL - 10
EIE4T-ETHYLHEXYL) PHTHALATE WL Hd
<-ZEOMOFHENYL PHENYL ETHER EDL ' 10
2UTIL YL PHTHELATE BOL 10
Z- IRLORCHAPHTHALENE BDL 10
<~ IHLORDPHENYL PHENTL ETHER I, 10
IRFIBENE FDL 10
JIZENIO(A, HIANTHRACENE B 35
1 E-LICFLOROEENIENE BIL 10
L4 30l DHLORGBENZENE [SOR 10
1. S -DiTRLOROEENTENE EDL 16
5, 2 -DICHLORDEENIIDINE BEL Y
DIZTHYL PHTHALATE EDL 1
DIMETHYL PHTHALATE BDL 1o
ZI-N-FUTYL PHTHALATE EDL 19
>, <~ DN TROTOLUENE SOL 10
£-DINITROTOLUENE EDL 10
01 -8~ ZOTV. PHTHALATE BTL ig
32 Z-DIFFENYLHYDRATINE BLL 16
FLIDRANT -ZHE BEL 10
BOL+£I1.04 JETECTSELE LIMIT



i
4
rﬁ:: EPA DESICNATED PRIURITY POLLUTANTS

]

i

| -

E

{‘9HT_ - ~ORK—LARGRATORIES

: B DIV 07 Y&, INC,

CLIENT: LEA/USNAYVY NEWPDRT . DATE: /84
~JOB NG :GI-BIS1._ NETC o i e L

il

BASE/NEUTRAL EXTRACTAELE
~ ORGANICE

T S AT T O S R O T A O

FLUCRENE
HEXALHLOROZENZENE
HEXACHLCROEUTADIENE
HEXATHLORGCYCLOFENTAD I ENE
HEXATHLCROETHANE

-~ INDEND 1, 2, 3-CDIPYRENE
JSOFHORONE
NAFPHTHALENE

NITROBIRZENT

LNYLAMINE

SCED ZXTPRACTABLE GRCAMICS

CONCENTRATION(UG/L)

“EDL
gL
EDL

BEL .
EDL
ELL

EDRL

METHODOLOSTY : EPARTMAND 6525

DESCRIPTIGN: 01-0B-LDA THROUGH LDE

AELEzmEx

SEERETSTcmern=

DETECTION LIMIT (UG/L}

{
G
10
10
10
190
ey

i

ON LIMITiUL Ly

ki bl B3 B3R
[ Y IS R
ofr

)
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EPA DESIGHATED PRIDRITY POLLUTANTS
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EPA DESIGNATED PRIVRITY POLLUTANTS

CLIENT: LEA/USNAVY NEWPORT . DATE: 1 /B4
JOB RO, :01-B1851
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EPA DEBIGHWATED PRIDRITY POLLUTANTS

YORF-—-LABOGRATORIES

DIV. 27 Y42, INC,
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01-6191-00
LEA/USHN NEWPORT RI LABCRATORY RESULTS
SITE 02 MELVILLE NORTH
ALL REGULTS IN PPB UNLESS OTHERWISE HOTED

PCB's

Sample ID ppm PET. BASED HC (ppm] Cr Cd Pb As Hg Se Ag
Compesite

of Neos.: ) .

02~01-5L <0.5 32,508 60,003
02~02-SL
02-03-8L
D2~-06-M5 0.03 . <2500 <500 <1000 <400 <49 <400 <1000
02-05-MS 0.35 <2500 <500 <1000 <400 <40 <400 <1000
02-04-M5 < 0.08 <2500 <500 <1000 <400 <40 <440 <1000
02-04-5DA <0.5 4,250 <50 2,250 <200 <20, <200 <500
§2~05-5DA <0.5 . 9,250 <50 7,499 <200 <20 <200 <500

02-06-3DA <0.5 ' 5,750 <50 5,750 <200 <20 <200 <500



01-6191-00
LEA/USH HEWPORT RI LABORATORY RESULTS
SITE 92 MELVILLE NORTH
ALL RESULTS IN PPB UNLESS OTHERWISE NOTED

" Sample ID Cu Ba Ni Be $b Sn
Composite of Nos.:
02-01-8L
02-4G2-5L
0z2-03-5L
02-06-MS <2500 <1000 <2500 <500 <1000 <10,000
02-05-MS <2500 <1000 <2500 <500 <1000 <10, 000
02-04-M8 <2500 <1000 <2500 <500 <1080 <10,0080
02-04-5DA 4,000 <400 8,250 <50 <500 <5000
02-05-5DA . 16,000 <400 10,750 <50 <500 <5000

$2-06-5DA 5,500 <400 106,250 <50 <500 <5000



Sample ID

0703GWDA
0703GWDE
0703GWDC
0704GWDA
0704GWDB
0704GWDC
0704GHWA
07 04GWWB
07 04GWHWC
0703 GWWA
0703GWWB
0703GWWC
07058L

07025L

07015L

Benzene

18

479

40

160

01-6191-00

LEA/USN NEWPORT RI LABORATORY RESULTS

SITE (07 TANK FARM NO.

1

ALY, RESULTS IN PPB UNLESS OTHERWISE NOTED

Toluene Xylenes Lead
281 561
<40
735 226
<40
50 26
<40
203 91
<40
8,500
27,499
15,250

Pet. Based HC {ppm}

3.9

0il & Grease (ppm)

2,013
1,321
2,194



01-6191-00
LEA/USN NEWPORT RI LABORATCRY RESULTS
SITE 12 TANK FARM 4
ALL RESULTS IN PPB UNLESS OTHERWISE NOTED

Sample ID Lead Petroleum Based HC {ppm) 0il & Grease {ppm)

12-09-8Dba <500 478
12-09~-SWRA 3.6
12-09~SHWB <40

Composite of Nos.:

12-01-5L 3,250 _
12-02-~-8L 218
12-03-58L

12-04-3L

12-05-5L,

12-06-5L



Sample ID

14-03-8pa
14-02-3Da
14-01~5DA
14-01-MS
14-03-M5
14-02-M5

PCB's
ppm

<0.5

<0.5

<4.5
0.23
0.16
0.17

Cr

15,000
17,750
8,000
<2500
<2500
<2500

LEA/USN NEWPORT RIY

01-6191-D0

SITE 14 NETC

LABORATORY RESULTS

ALL RESULTS IN PPB UNLESS OTHERWISE NOTED

Cd

<50
<50
<50
<500
<500
<580

Pb

269,971
309,950
69,982
<1000
<1000
<1000

As

<200

<200
<200
<400
<400
<400

_Hg

<20
<20
<240
<40
<40
<40

Se

<200
<200
<200
<400
<400
<400

<500
<500
<500
<1000
<1000
<1009



Samgle ip

14-03-5pA
14-02-SDAa
14~-01-5pA
14-01-Ms8
14-03-M8
14-02-M5

Cu

262,470
241,970
134,460
7,483
9,462
17,500

01-6191-00
LEA/USN NEWPORT RI LABORATORY RESU
SITE 14 NETC

LTS

ALY, RESULTS IN PPB UNLESS OTHERWISE WOTED
Ba Ni Be
<400 28,000 <50
<400 29,250 <50
<440 14,250 <50
<1000 <2560 <500
<1000 2500 <500
<1400 <2500 <500

Sb

<500
<500
<500
<1000
<1600
<1000

sSn

<3000
<5000
<5000
<10,000
<190,000
<10,0060



01-6191-00
LEA/USN NEWPORT RI LABORATORY RESULTS
SITE NO. 17
ALL RESULTS IN PPB UNLESS OTHERWISE NOTED

Sample ID Cyanide Cadmium Chromium Copper Lead Mercury Nickel Silver
17028Da 111 <50 <250 17,373 5,500 <20 <250 <500
17015Da 121 <50 <250 26,000 <500 <20 <250 <500
1702M8 <500 <2500 26,273 <1000 <40 <2500 <1040

1701M8 <500 <2500 6,022 <1000 <40 <2500 <1809
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December 3, 1984

61910-000
LOUREIRO ENGINEERING ASSOCIATES
10 Tower Lane
Aven Park South
Avon, Connecticut 06001

Attention: Mr. Charles Jaworski, P.E.

PURPOSE AND RESULTS

Various samples from the U.S., Navy Naval Education and Training
Center in Newport, Rhode Island were submitted to York Labora-
tories Division of YWC, Ine. for analysis on September 13,
1984, The analyses involved heavy metals and other convention-
al parameters on various matrices.

The results of the analyses are shown in the following tables.

Attached as Appendix A are copies of the Fleld Custody Sheets.

Llowtr & céf{/}/
Robert Q. Bradle:iy

Vice President

Prepared By:

RQB :cg



TABLE 1
61810-000
LEA/U.S. NAVY
YATERS FROM TANK BOTTOKS
SEPTEMBER 12, 1984

(A1l Results Listed in mg/l)

Biochemical Petroleum
Total Ammonia~ Oxygen Demand Based
Sample Identification rH Lead Suspended Solids Nitrogen (5 Dayy Hydrocarbons

12-13-TK 7.8b <0.04 7.2 .74 3 7.3
12-13-TK
12-15-TK 7.60 {0.04 25.6 .89 iz 4.0
12-15-TK
12-12-T¥ 7.17 {0.04 78.2 0.76 46 7.5
12-12-TK
12-14--TK 7 .40 0 .04 D9 .6 0.48 20 4.2
12-14-TK
12-16-TK 7.50 <0.04 29.2 0.67 17 21.2
12-18-TK
12-17-TK 7.60 <0.04 37.8 0.48 7 36.7

12-17-TK



TABLE 2
61910000
LEAJU.S. NAVY
SEDIMENTS (EP LEACHATES)
SEPTEMBER 11, 1984

E.P, Toxicity Leachate

(A1l Results in mg/l)

Sample Identification Lead Copper Chromium Nickel
01-20-8D 0.2 {0.20 <0.10 <0.20
01-18-8D 0.2 <0.20 <3.10 0.20
01-15-8D 0.2 <0.20 <0.10 <0.20
01-16-8D 0.2 <0.20 <0.10 0.38
01-16-8D 0.2 <0.20 <0.10 0.35
01-17-8D 0.2 <(.20 <0.10 0.71

01-17-8D (Duplicate) 0.2 <0.20 <0.10 0.66
01-14-8D 0.2 <0.20 <0.10 <0.20
14-08-58D <0.2 <0.20 <0.10 <0.20
14~10-8D {G.2 <0.20 <0.10 <0.20
14-07-8D 0.2 <0.20 {0.10 <0.20
14-06-8D 0.2 <0.20 <0.10 0.90
14-36-8D {0.,2 <0.20 <0.10 <0.20

14-06-8D (Duplicate) 0.2 <0.20 <0.10 <0.20
14-04--SD 0.2 <0.20 <0.10 0.30

14-05-3D <0.2 <G.20 <0.10 <0.20



TABLE 3
619210000
LEA/U.S. NAVY
SEDIMENTS
TOTAL METAIS AND TOTAL CYANIDE
SEPTEMBER 11, 1884

Total Metals and Total Cyanidse
Results in ug/g on Dried Basis

: %
Sample Identification Lead Copper Chromium Nickel Cyanide Moisture

01-20-5D 32.3 16.86 14.3 14.2 <0.005 72.70
01-18-3D 34.9 22.8 17.1 16.9 <0.005 69.96
01-15-8D 78.2 63 .4 14.3 20.3 <0.005 67 .62
01-16-8D 44.0 33.2 12.7 17.2 <0.008 62.27
01-19-8D 33.6 25.4 14.8 17.8 <0.008 68 .46
01-17-3D 21.5 20.8 8.7 11.5 <0.005 70.24

01~17-3D (Buplicate) 30.8 29 .9 12.5 14.2 —— ——
01-14-3D 267 8580 22.0 86.6 <0.005 74.98

01-14-SD (Duplicate) - - - - <0.005 e
14~08-~8D 27.2 19.8 11.1 10.1 <0.0058 64.23
14-10-8D 20.9 13.4 15.4 9.7 <0.005 65.69
14-07-8D 14.8 8.8 9.2 7.7 <0.005 72.45
14-09-3D 17.3 11.8 9.7 7.9 <0.00b 55.41
14-06-8D ©28.4 19.8 10.8 10.4 {0.005 64,16

14~-06-SD {Duplicate) 25 .4 15.1 9.0 8.3 —— -
14-04-3D 15.2 i4.1 5.3 8.3 <0.005 76.77
14-05-8D 163 136 11.7 29.2 <0.005 74 .44

- <0.005 S

14~05-8D (Duplicate) - S -



TABLE 4
61910-000
LEA/U.S. NAVY
METALS IN MUSSELS (DRY TISSUE BASIS)
SEPTEMBER 11 - 12, 1934

All Results in ug/g (ppm)

LEA Desig. Lead Copper Chromium Nickel % Solids
01-14-M3 19.7 14.1 1.4 4.4 19.2
01-313-MS 7 7.5 9.2 1.0 4.0 21.3
01-12~-MS 19.9 20.6 3.5 6.0 23.6
14-04-M5 17.9 14.2 3.4 10.1 16.3
14-05-MS 13.2 11.7 1.7 4.7 20 .8
17-02-MS 5.0 6.6 1.0 3.9 17.4
N1-01-MS 4,9 6.8 1.1 4.9 19.0
N2~01~MS 3.8 8.2 2.8 5.1 21.0
N2-01-M3* 5.2 5.4 1.4 4.9 21.0

*Duplicate



TABLE 5
61910-000
LEA/U.S. NAVY
FINGERPRINTING OF OILS
SEPTEMBER 12, 1984

Sample
Identification Results
07-01~-5LA Gas chromatographic scans
indicated that the samples
07-02~5LA contain a weathered petroleum
based oll with a pattern
07-05-5LA similar to a No. 6 Bunker

C Fuel.
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January 15, 1985

61910000
LOUREIRO BNGINEERING ASSCGCIATES
10 Tower Lane
Avon Park South
Avon, Connecticut 060601

Attention: Mr. Charles Jaworski, P.BE.

PURPOSE AND RESULTS

Various samples from the U.3. Navy Naval Education and Training
Center in Newport, Rhede Island were submitted to York Labora-
tories Division of YWC, Inc. for analysis on November 21, 1984.
The analyses involved heavy metals and other conventional para-
meters on groundwater samples.

Attached as Appendix A are coples of the Field Custody Sheets.

Prepared by: a0 Eméﬁ$\
Daniel ¥. Ottt
Laboratory Maniéﬁr

7

4
7
Approved by: Qﬁm - Sl

Jdf ey L. Cury
ﬁéﬁjq\ emi skt e

(v

DFO /JCC/mz
Attachments



Sample
I.D,

07-07-GWA
07-07-GWB
07-06-GWB
07-06-GWB
07-08~SPA
07-08-3PB
07-04-GWA

07-04-GWB

1184
1184
1184
1184
1184
1184
1184

1184

Table 1.0
£1810-000

LEA/U.S., NAVY-NEWPORT

Samples 11/21/84

Tank Farm One

Site 07
Petroleum

Hydrocarbons Benzene Toluene Xylene Finger-

mg/1 (ppm) ug/l (ppb) ug/l (ppb) ug/l (ppb) _print

1.0 - — e e _

o <10 <10 <10 *

<1.90 e —— —— e

e n <10 <10 <10 *

8.6 —— —— e e

- 20 120 80 * ¥

<1.0 - - - -

180 180 28 ok

*Insufficient levels to fingerprint.

#¥*Gag Chromatographic scans indicated that the sample contained a
series of hydrocarbons with a pattern similar to weathered gasoline.
The hydrocarbons present were in the Cg to Cyg range which indicate a
weathered gasoline product.



Sample Identification

Table 2.0
61910-000
LEA/U.S3., MAVY-NEWPORT

12-11-GWA-1184
12-11 GWB 1184
12-10-GWA 1184

12-10-GWB 1184

Samples 11/20/84

Tank Farm Four

Site 12
Petroelum
Hydrocarbons Lead
mg /1 (ppnr) mg /1 (ppm)
1.9 ——
- 0,06
<1.0 -
—— (.04



Sample Cyanide
ldentification mg/l (ppm)
Cl-22-GWA 1184 0,006
01-22-GWB 1184 —
01-22-GWC 1184 —
01-21-CWA 1184 0.008
01-21-GWB 1184 —
01-21-GWC 1184 —
0i-23-Cwa 1184 0.005
01-23-GWB 1184 —
01-23-GWC 1184 -

TABLE 3.0
61910-000
LEA/U.S5. NAVY — NEWPORT

SAMPLES
11/20/84
McAllister Point Landfitl
Site 01
Lead Copper Chromium Nickel Chloride
mg/l (ppm) mg/l (ppm) mg/l (ppm) mg/l (ppm) pH mg/1l {ppm)
1.0 1.04 0,11 0.19 — —_
e - —— — 5.43 2.2
0.8 0.73 0.17 0.25 - —
—_— - — S B.82 3.3
0.1 0,086 0.09 .19 —_ ——
- — - - 5.85 3.8
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January 15, 1985

61910-000
LOUREIRO ENGINEERING ASSOCIATES
10 Tower Lane
Avon Park South
Aven, Connecticut 08001

Attention: Mr. Charles Jaworski, P.H.

PURPOSE AND RESULTS

Various samples from the U.S8. Navy Naval Education and Training
Center in Newport, BRhode Island were submitted to York Labora-
tories Division of YWC, Inec. for analysis on December 18, 1984,

The result of the anazlyses are shown in the following tables.

Attached as Appendizx A are copies of the Field Custody Sheets.,

Prepared by: ~—bmeL957?§?&

Daniel F. Ot

baboiz%pry Manager
Approved by: 72 kaﬂﬁt -

J e . Lurran
p’ L enist

A

DFO/JCC /mz
Attachments



TABLE 1.0
61910-000
LEA/U.S. NAVY

GROUNDWATER
12/17/84
Tank Farm One
Site 07
Sample Benzene Toluene Xylenes Hydrocarbon
Identification ug/1l (ppb) ug/l (ppb) ug/l {(ppb) Fingerprintg
07-06-GWB 1284 <10 <10 <10 Insufficient Levels
O7-06-GWC 1284 to Fingerprint
07-07-GWB 1284 <10 <10 <10 Insufficient Levels
07-07-GWC 1284 to Fingerprint
07-08~-3PB 1284 30 110 74 *
07-08-8PC 1284
07-04-GWB 1284 140 190 39 *
07-04-GWC 1284

*Gas Chromatographic Scans indicated these samples contain a
weathered hydrocarbon with a pattern similar to gasoline.

A preponderance of Cg through Ci1a hydrocarbons was present which is
indicative of a weathered gascline.

Samples labeled GWB and SPB were used for screening.

Samples labeled GWC and SPC were used for analysis of BTX and
Hydrocarbon Fingerprint.



TABLE 2.0
61910-000
LEA/U.S. NAVY

GROUNDWATER
12/17/84
Tank Farm One
Site 07
Sample Petroleum Based Hydrocarbons
Identification mg/l {(ppm)
07-06--GWA 1284 5.3
07-07-GWA 1284 3.8
07-08-3PA 1284 5.0

07-04-GWA 1284 ' 2.6



Sample Identification

TABLE 3.0
61910-000
LEA/U.S. NAVY

GROUNDWATER
12/17/84

Tank Farm Four
Site 12

12-10-GWA-1284
12-10-GWB-1284
12-11-GWA-1284

12-11-GWB-1284

Lead
mg/l (ppm)

<0.04

<0, 04

Petroleum Based
Hydrocarbons mg/l (ppm)

3.3



TABLE 4.0
61910-000
LEA/U.S. NAVY

GROUND¥ATER
12/17/84 and 12/18/84

McAllister Point Landfill

Site 01

Sample Cyanide Lead Copper Chromium Nickel Chloride
identification mg/l (ppm) mg/l (ppm) mg/l (ppm) mg/l (ppm) mg/l (ppm) pH mg/1 (ppm)
01-23-GWA 1284 <0.005 —— — — - - —-
01-23-GWE 1284 - 0.08 0.06 0.05 ©0.08 - _—
01-23-GWC 1284 - - - —— - 5,84 1.6
01-22-GWA 1284 0.0086 S - - __ - —
01-22-GWB 1284 - 0.76 0.59 0.07 0.10 — -
01-22-GWC 1284 — — _— - - 6.57 1.3
01-21-GWA 1284 <0.005 — — _— - _ .
01-21-GWB 1284 - 0.34 0.22 0.04 0.08 - -

01-21-GWC 1284 -—— - —— —— - 7.01 340
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February 13, 19285

61910-000
LOUREIRO ENGINEERING ASSOCIATES
10 Tower Lane
Avon Park South
Avon, Connecticut 06001

Attention: Mr. Charles Jaworski, P.E.

PURPOSE AND RESULTS

Various samples from the U.S. Navy Naval Education and Training
Center in Newport, Rhode Island were submitted to York Labora-
tories Division of YWC, Ine. for analysis on January 9, 1986,
The samples were prepared and analyzed in accordance with Stand-
ard Methods for +the Examination of Water and Wastewater, 15th
Editicon, 1980, and EPA Methods 624, 625.1 and 608. The results
are listed on the following tables.

Attached as Appendix A are copies of the Field Custody Sheets.

Prepared by: R . ;jf%%Th
Daniel ¥. Ottt
Laboratory Manager

Approved by: Qmé2{a4 (7- A e
Jedtrey (C. Curran
fggéﬁﬁ“- emist
k4

DFO/JCC fmw
Attachments



Sample
1.0,

07-06-GWA
07-06-GWB
O07-07-GWA
07 -07-GWEB
G7-08-~-GWA
07-08-GWB
07-04-GWA

07-04-GWB

TABLE 1.0
61910000

LEA/U.S. NAVY-NEWPORT

Samples 1/07/85

Tank Farm One

Site 07
Petroleum
Hydrocarbons Benzene Toluene Xylene Finger-
mg/l (ppm) ug/l (ppb) ug/l (ppb) wug/l (ppbk) _print
0310785 2,1 - —— — —
010785 o <10 <10 <10 *
010785 3.1 o —— - ——
010785 e <10 <10 <10 *
010785 3.3 e —— - —_—
10785 - <10 <10 <10 *
010785 {1.0 — - —— —
010785 - 167 108 351 * %

*Insufficient levels to fingerprint.

**Gas Chromatographic scans indicated that the sample contained a
series of hydrocarbons with a pattern similar to weathered gasoline.
The hydrocarbons present were in the Cg to €13 range which indicate a
weathered gasoline product.



TABLE 2.0
61210-000

LEA/U,.8. NAVY NEWPORT

Samples 1/07/85 and 1/08/85

All results are reported in ug/l (ppb).

Parameter

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
lead
Mercury
Nickel
Selenium
Jilver
Thallium
Zine
Cyanide
Phenols
Chloride

pH

Site 01

MeAllister Point Landfill

Sample Identification

Station 23

<100
<2
<10
<4
<20
<40
<40
0.8
<40
<2
<40
<100
82
<5

7
2,760
5.87

Station 21 Station 22
<100 <100
{2 {2
<10 <10
<4 {4
<20 40
72 158
{40 140
0.7 {0, 2
<40 <40
<2 <2
£40 <40
<100 <100
200 500
8 13
21 13
795,000 50,400
5,98 6. 49



TABLE 3.0
61910-000

LEA/U.S. NAVY-NEWPORT
VOLATILE PRIOQORITY POLLUTANTS

Samples 1/07/85 and 1/08/85

McAllister Point Landfill

Site 01

All results are reported in ug/1l (ppbk).

Compound

chloromethans
bromomethane

vinyl chloride
chloroethane

methylene chloride
trichlorofluorcomethans
acrolein

acrylonitrile
1,l1-dichloroethene
1,1-dichloroethane
trans-1,2-dichloroethene
chloroform
1,2~dichlorvnethane

1,1, i-trichloroethans
carbon tetrachloride
bromodichloromethane
Z-chloroethylvinyl ether
l,2-dichloropropane
trans-~1,3~dichloropropene
trichloroethylene
benzene
cis=1,3~dichloropropene
dibromochloromethane
1,1,2-trichloroethane
hromoform
tetrachloroethylens
1,1,2~2-tetrachloroethane
toluene

chlorobenzene

ethyl benzene

Sample Identification

Station 23 Station 21 Station 22
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 10
<10 <10 <10
<10 <10 <10

<100 <100 <160
<100 <100 <100
{10 <10 <10
L0 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<19 <10 <io0
<10 <10 <16
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10 -
<10 <10 <10
<10 <10 <10



T

ABLE 4.0

61910-000

LEA/U.5. NAVY NEWPORT
BASE /NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS

Samples 1/07/85 and 1/08/85
McAllister Point Landfill

Site 01

A1l results are reported in ug/l {(ppb).

Compound

n-nitrosodimethyl amine
bis (Z-chloroethyl) ether
1,3-dichlorobenzene
1,4-dichlorobenzene
1,2~dichlorobenzene

hig (Z-chloroisopropyl) ether
hexachloroethane
n-nitroso~di-n propylamine
nitrobenzene

isophorone

bis (2-chloroethoxy) methane
1,2,4~trichlorobenzene
naphthalene
hexachlorobutadiene
hexachlorocyclopentadiene
2-chloronaphthalene
dimethyl phthalate
acenaphthylene
2,6-dinitrotoluene
acenaphthene
2,4~dinitrotoluene

diethyl phthalate

Fluorene
4~chlorophenyl-~phenvl ether
4-bromophenyl phenyl ether
hexachlorobenzene
phenanthrene

anthracene

di-n-butyl phthalate
fluoranthene

benzidine

nyrene

butyl benzyl phthalate
3,3"'dichlorobenzidine
chrysene

benzo (a) anthracene

bis (Z2-ethyl hexyl) phthalate
di-n-octyl phthalate

benzo (b)) fluoranthene
benzo (k) fluoranthene
benzo (a) pyrene

benzo (g,h,1) peryvlene
dibenzo ga h% anthracene
Indeno (.,Q, ,¢,d) pyvrene
n-nitrosodiphenylamine

Sample Identification

Station 23 Station 21 Station 22
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 {10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 €10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 {10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 {10 <L
<10 <10 €10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
366 <10 <10
<10 <10 <10
<10 <10 <10
<10 {10 <10
931 17 64
553 19 62
<10 <10 <10
<10 <10 £10
<1v <10 <10
<10 <10 <10
{1 48 g
<10 <10 <10



TABLE 5.0
61910000
LEA/U.S. NAVY NEWPORT
ACID EXTRACTABLE PRIORITY POLLUTANTS

Samples 1/07/85 and 1/08/85H

McAllister Point Landfill
Site 01

A1l results are reported in ug/l (ppbh).

Sample Identification

Compound Station 23 Station 21 Station 22
phenol <25 {25 <25
Z2-chlorophenol {25 <25 <25
Z2-nitrophenol <25 <Zb <25
Z,4-dimethylphenol <25 <25 <25
2,4-dichlorophenol <25 <25 <25
4-chloro-3-methyl phenol {25 <25 <25
2,4,6-trichlorophencl <25 <25 {25
2,4~dinitrephenol <250 <250 <250
4-nitrophenol <25 {25 <25
Z-methyl-4,86~dinitrophenol <250 {250 <250

pentachlorophenol <25 {25 <25



A11 results are reported in ug/l (pph).

Compound

alpha BHC

beta BHC

gamma BHC

delta BHC
Heptachlor

Aldrin

4.4' DDE

Dieldrin

4,4" DDD

Endrin Aldehvde
4.,4' DDT

Chlordane
Endosulfan I
Endosulfan Il
Endosulfan Sulfate
Endrin

Heptachlor Epoxide

Toxaphene

PCB -~ 1018
PCB - 1221
PCB - 1232
PCB - 1242
PCB -~ 1248
PCB -~ 1254

PCB -~ 12860

TABLE 6.0
61910000

LEA/U.S. NAVY NEWPORT
PESTICIDES AND PCB's

Samples 1/07/85 and 1/08/85

McAllister Point Landfill

Site 01

Sample Identification

Station 23 Station 21 Station 223
0,005 £0.0056 S £0.005
<0,005 £0.005 <0.005
<0, 005 <0.,005 <0.,005
<0.005 <0.005 {0,005

<0.01 <0.005 <0.005
<0.005 0.015 0.015
£0.005 <0.005 <0,005
<D, 005 £0.005 <0.005
<0.025 {0,005 {0,005
<0.01L <(.01 £0.01
<0.025 <G.025 {(3.0256
£0.02 <0.02 <0,02
<0.01 {0.01 <G.0C1
<0.005 <0.005 {0,005
<0,025 {0,025 <3.025
<0.005 <0,005 <0,005
<0.025 <0.,025 <0.,025
(0.2 0.2 0.2
0.2 0.2 0.2
0.2 0.2 <0.2
£0.2 0.2 <0,2
<0,2 0.2 <0.2
0.2 <0.2 <0, 2
<0.2 0,2 0.2
0.2 <0.2 <0.2



Sample
Identification

12-10-GWA-D10785
12-10-GWB-010785
12-11-GWA-010785

12-11-GWB-010785

TABLE 7.0
§1910-000
LEA/U.S. NAVY-NEWPORT

Samples - 01/07/85

Tank Farm Four
Site 12

Petroleum
Hydrocarbons

mg/l (ppm)

2.7



61910-000C

February 13, 1985

LOUREIRDO ENGINEERING ASSCCIATES
10 Tower Lane

Avon Park South

Avon, CT 06001

Myr. Charles Jaworski, P.E.
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February 13, 1985

61910-000
LOUREIRO ENGINEERING ASSOCIATES
10 Tower Lane
Avon Park South
Avon, Connecticut 06001

-

Attention: Mr. Charles Jaworski, P.R.

PURPOSE AND RESULTS

Various samples from the U.3. Navy Naval Education and Training
Center in Newport, Rhode Island were submitted to York Labora-
tories Division of YWC, Inc. for analysis on January 30, 1985.
The samples were prepared and analyzed in accordance with
Standard Methods for the Examination of Water and Wastewater,
15th Edition, 1980 and EPA Method 624,

Attached as Appendix A are copies of the Field Custody Sheets.

Prepared by: :I%%m#ﬂ.ﬁ#ﬁg%
Daniel F. Ottt
Laboratory Mai%ier

Approved bhy: C}v Y AL
%é tiey L. Curran
n

1df! Chlemist
v \x\f

DFO/JCC/mz
Attachments



Table 1.0
$£1910-000
LEA/U.8. NAVY-NEWPORT

Samples 1/28/85

Tank Farm One

Site 07
Petroleum

Sample Hydrocarbons Benzene Toluene Xylene Finger-

1.D. mg/l (ppm) wug/l (ppb) wug/l (ppb) wug/l (ppb) _print
07-08-8PA-01858 <1.0 —_ — _— —
07—08—SPB;01858 - 10 <10 22 *
07~-04~-GWA-01858B 1.0 - - T -
07-04-GWB~-0185B - 83 65 520 *ok
07-07-GWA-0185B <1.0 —— - - —
07-07~-GWB~0185B - <10 {10 <10 *
G7~0B-GWA-D185B {1.0 — - - ——
07-06~GWB~01858 - <10 <10 <10 *

*#Ingufficient levels to fingerprint.

**Gas Chromatographle scans indicated that the sample contained a
series of hydrocarbons with a pattern similar to weathered gasoline.
The hydrocarbons present were in the Cg to Cy3 range which indicate a
weathered gasoline product.



Sample Identification

TABLE 2.0
61910-000
LEA/U.S. NAVY - NEWPORT

12-10-GWA-0185B
12-10-GWB~0185B
12-11-GWA-0185B

12-11-GWB-018568

Sampleg 1/28/8b

Tank Farm Four
Site 12

Lead

mg/l (ppm)

Petroleum Based
Hydrocarbons mg/l (ppm)

<1.0



TABLE 3.0
61910-000
LEA/U.S. NAVY

Samples — 1/28/85

McAllister Point Landfill

Site 01

Sample Cyvanide Lead Copper Chromium Nickel Chloride
Identification mg/1 (ppm) mg/l (ppm) mg/l (ppm) mg/l (ppm)  mg/l (ppm) pH mg/l (ppm)
01-23-GWA 01858 0.009 —_ _— — _— - —
01-23-GWB 0185B — <0.04 0.11 0.04 0.07 — -
01-23-GWC 0185R -_— i - _— - 5.18 3.6
01-22-GWA O185B <0.005 —— —— —_— — _ ——
01-22-GWB 01858 — 0.7 0.55 0.07 0.12 -—— -
01-22-GWC 01858 — —— — — —_— 5.54 108
01-21-GWA 01858 <0.005 —— — _— _— _— —
01-21-GWB 0185R — 1.58 0.95 0.22 0.30 — —

01-21--GWC 0185EB —— —-— - - - 6.41 524



APPENDIX D

WELL DRILLER'S LOGS
and
MONITORING WELL DETAILS



Newport RI Landfiil
CLARENCE WELTI ASSOC.,INC. | |, . PRO, k :
P.0.BOX 387 BORIMNG LOG"
GLASTONBURY, CONN, 08033 CLIENT LOUREIRO ENGINEERING
BORING NO. B- 2 Site No. 01 BORING NO.
LINE & STAL._ LINE & STA._
OFFSET OFFSET
GR. ELEY GR. ELEV.
. BLOWS” : BLOWS
A STRATUM DESCRIPTION PER._6" 8 A STRATUM DESCRIPTION PER_.... B
**%hblk.silt,some
fine~crs,sand, some
fine gravel,cobbles,
till
’ 1
dump £i11, fabric, ROLLER BIT REFUSAL & 40
éizzicingZEA Sone BOTTOM OF BORING 43.] 0
) > ) WATER AT BICH TIDE @ 22°'
fine-crs.pravel,
occasional cobbles 2" WELL INSTALLED @ g1 f
10" wrapped screen
30" riser
::vcu.u.iyul_l'
Bentonite seal
e 5' protector & cemen
DAL 9/ LA 84
DRILLER: FAULKNER
38..0
LU0 o
) AR
rock corﬁ 40-43 30 /0" #
rec. 35
43,0
et #3004
i. COL, A strata dept'n Trio Printers #1127
2, COL, B
3, HAMMER = 1404; FALL 30% ARMD  ~ 40 to B0%
A, SAMPLER = O.D. SPUIT SPOON SCHAE - 10 o 40%

5. GWT » GROUND WATER

TRACE - 0to 10%



CILLARENCE WELTI ASSOC,, INC.
P.0.BOX 307
GLASTONBURY, CONN. 06033

"BORING LOG"

Newport, RI Landfill

BB,

LCUREIRO ENGINEERING

CLIENT,

BORING MO.__B-22 Site No. 0l

LINE & STA
OFFSET
GR. ELEV

A

STRATUM DESCRIPTION

BLOWS
PER_6" 8

BORING NO.

LINE & STA.
OFFSET
GR. ELEV

: BLOWS
A STRATUM DESCRIPTION PER.___. 8

cement, wood,bricks,
iron, some fine-crs
gravel,soke silt,
some fine-med.sand

3-3-Z

5-~4-5

blk.silt,tr.fine

60/1{}”

sand,some fine
gravel,cobbles,
possible till

.3

BOTTOM OF BORING 30.3
WATER @ HIGH TIDE d

A7 WELL INoTALLED W

10" unwrapped screen
17" riser

sandpack
Bentonpite.seal

Protector & cement

DATE: 9/13/84
DRILLER: FAULKNER

1, COL, A
Z, COL, 8
3. HAMMER = 1404; FALL 307
A4, SAMPLER =

5

strata depth

. GWY = GROUND WATER

.0, SPLIT SFOON

Trio Printers 4 i1,

AND -~ 40 1o 20%
SOME - 10 to 40%
TRACE « 0to 10%



Newport RI Landfill
CLARENCE WELT! ASSOC., INC. " . FRO,
P.0.BOX 307 BORING LOG _ ,
GLASTONBURY, CONM, 06033 crieny_ DOUREIRO ENGINEERING
BORING NO.B7 23 (relocated to cemetery) BORING NO
LINE & STA. ... LINE & STA
OFFSET OFFSET
GR. ELEY. GR. ELEY
BLOWS” : BLOWS
A STRATUM DESCRIPTION PER._&" 8 A STRATUM DESCRIPTION PER____ 8
T k%
gr/br.silt,some
fine sand & fine-
ol ot grqnm'!’chﬁla :
0 frags. 47-60/5 !
gr/br.silt,weathered ;
shale, shale frags. 60 /6" i f
60/3"
. A1 e
AT T
BOTTOM OF BORING 40.0x
WATER AT 22' & O hrs.
1] o 1
753 2" WELL INSTALLED @ 40
IO UfwWYapred SUTeEn
weathered shalestone 30" riser
sandpack
Bentonite seal
UL U Protector & cement
##br, fine-med.sand, | some DATE: 9/13/84
silt,some {ine-med. | gravel DRILLER: FAULKNER
1. CQL. A atrata depth Trio Printers & 1127
2. COL, 3 .
J. HAMMER = 1404#; FALL 20 AND - 40 to 20%
4, SAMPLER »______O.D. SPLIT SPOON SOME  « 10 +o 40%
5. GWYT = GROUND WATER TRACE « 0o 10%



Newport, RI Landfill
CLARENCE WELTI ASSOC.,INC. | (. v LERQU B
P.0.BOX 397 BORING LOG _
GLASTONBURY, COMN. 08033 CLIENT__ LOUREIRD ENGINEERING
BORING NO. 0.6 SITE NO. 07 BORING NO
LIME & STA. LINE & STA
OFFSET OFFSET
GR. ELEV GR. ELEY
BLOWS,r ‘ BLOWS
N 7A STRATUM DESCRIPTION PER_6" A STRATUM DESCRIPTION PER__. B
Fonant i
gr/br.silt,sone
fine-med.sand,
shale frags.,some
finaeorooraiioal
B TooTeTETEE G 14-17
7.0
60/4!! f
gr.silt, some :
shale frags,
60/2”
60 /3"
Ty
gr.silt,shale
frags., shale,
cobbles, t11{T
auger
BOTTOM OF BORING 45.[0
WATER AT HIGH TIDE @ 27T
2™ WELIL INSTALLED AT 45!
IU" wrapped screen
35' riser
sandpakc
Bentonite sgeal
45.0 60/1" protector & cement
a d ” Trio Printera # 112,
;- ggt' 'g‘ strata depth DATE: 9/13/84
3. HAMMER = 140¢; FALL 30° DRILLERS FAVRERoa,
4, SAMPLER = ______Q,D, SPLIT SPOON SOME ~ 100 408
5. GWT = GROUND WATER TRACE - O 10%




Newport, RI Landfill

FRQ,

CLARENCE WELYl ASSOC., INC.
£.0.B0X 387 ‘ “@@@ﬁ%éﬁ L@G“

 GLASTONBURY, CONN, 06033 CLIENT LOUREIRO ENGINEFRING

0.7 S5ITE No. 07
BORING NO. ‘ BORING NO.

LINE & STA LINE & STA.
OFFSET OFFSET
GR., ELEV.___ GR. ELEY,

BLOWS BLOWS

N ?A STRATUM DESCRIPTION PER_.6" 8 A STRATUM DESCRIPTION PER___. 8

P
[ & &

;k.br.sélt*some
‘ine sand,fine-crs.,

grave]

4.0

1o-18-~24

gi/br.silt, fine-med.
sand,tr.crs. gravel

15-18~15

o ' 15-36-60/1

gr.silf,some shale
frags.,occasional
cobbles

60/2"

ELEIRY, 60/1"

BOTTCM OF BORING 30.[0

WATER AT HIGH TIDE 16"

2™ WELL INSTALLED @ RO’

10' unwrapped screen

20" riser

sandpack
BaTnroniTeTent

protector & cement

DATE: 5/13/84
T DRILLER: FAULKNER

1. COL, A ppraba d.
2, COL, &
3. HAMMER = 1406, FALL 20* AND  ~ 40 to 30% '

C oA SAMPLER = O.D. SPUIT SPOON . , .. : SOME ~ 10 %0 43% . .. /
5, GWT = GROUND WATER TRASE o £ b 100

Trio Printars § 1127 )




Newport, RI Landfill
CLARENCE WELTL ASSOC., INC. | |, v LEBQ, LA
P.0.BOX 307 BORING LOG ‘
B-10  SITE NO.12 | ~11  SITE NO.
BORING NO. BORING No._> 1! SITE KO. 12
LINE & STA. LINE & STA.
OFFSET OFFSET
GR. ELEY GR. ELEY
BLOWSH : BLOW§|
A STRATUM DESCRIPTION PER_S" B A STRATUM DESCRIPTION PER_E&.
Ul LORSOLT 1.0 * ok ‘
br.iilne-¢rs, sand, v
_ some fine-crs.gravel drik.br.fine-crs.sand,
ERY : : silt,tr.fine-crs.
gr/br.silt, fine 4.0 Lgravel
uf_;ud,muun-.— w‘\...at.ht,.;.\,d .1 ,th
shalestone, gr. 26-30-36 br.& gr.silt, wi 27-60/6"
layers fine-med.sand
fine~crs.sand
tr.crs.gravel
layers
26-60/6" 19-27-47
3o
gr/pr.silt,some '
fine-med.sand, some
fine gravel ’ T "
70 33 17.0 8073
gr.sile, some fine gr.silt, with very
sand, some fine fine sand layers, tr
gravel clay layers
PN
BOTTOM OF BORING 25.0
WATER AT 11' @ O hrs|
2" WELL INSTALLED @ [257 n ge12-19%
10" wrapped screen #3007
16" riser
samdpack #*or /br. fine~crs.,
hontonito—oaal gand shalestone, honlflers £111
protector & cement BOTTOM OF BORING 31.|5'
- 1
DATE: 9/12/84 WATER AT LOW TIDE @ {15
DRILLER: FAULKNER 2" WELL INSTALLED @ | 30'
107" wrapped screen
20" riser
sandpack
bentonite seal
protector & cement ;
- Trio Printers ¥ 11,
;, ggt i\ shrata depth DATE: 9/12/84
3. HAMMER = 1404; FALL 30° DRILERGS FAVRS W %on
4, SAMPLER = O.0, SPLIT $POON SOME  ~ 10 to 40%
5, GWT = GROUND WATER TRACE - Oto 10%




CLARENDE WELTI ASSOCIATES INC.

DRILLIMNG TEST BORINGS » ROCK EXPLORATION
CONTRACTORS ! WATER EXPLORATION * $OIL & ROCK ANCHORS

USN, NETC - Cenfirmation Study con Hazardous Waste Sites

at Newport, R.I. September 14, 1984

The development of the 7 wells was accomplished by ejecting
water fromthe wells with a compressed air line to the bottom
of the well. Well recoveries were approximately as follows:

Site & Station i Recovery (2"t D. well)
01 - B21 20
01 - B22 50
01 - B23 60
07 - BO6 : 40
07 -~ BO7 55
12 - B10O | 35
12 -~ B11 35

¥ 10' of pipe = 1.6 gallons

P.O, BOX 387 « GLASTONBURY, CONNECTICUT 06033 +« (203) £33-4623



HINGED COVER

KEYED PADLOCK o
BACKFILL TO PREVENT—

ENTRY OF SURFACE
WATER,

ON SITE MATERIAL
FREE OF STONES .

COUPLING

2"WELL CASING

BENTONITE SEAL

El. Ame— "
EL.B

AT

5-0" MINL,

La——PROTECTIVE CASING
CONCRETE COLLAR

GRADE
R = W S

. o 50" MIN,
ELD —— " ftuy]..|—L
2"WELL SCREEN -~ ’:__;
) gg
FILTER PACK: e | =2 i)
‘EL.E "‘ ;%
CAP CR PLUG T/ S
» JO' ’ VMirﬂs
ELF Lt )
SITE NO. 0l 07 P2
STA. NO. 21 22 23 06 07 10 T
EL. A 28.43 | 1830 | 4057 { 2755 | 2325 | 2232 1983
EL. B 2815 1784 | 4035 | 2708 | 2299 | 2207 | 1879 -
EL. C 269 15.8 399 270 221 208 191
EL. D (-)11.05 0.84 | 10.35 {-}7.92 } 2.99 6.07 |{=)1.2]
FL. E (~)10.85 |t-)9.16 0,35 [(~}i7.92 | 701 (=) 3.93 [-)1].2]
EL. F (-)N6.1 {145 {00 K-)i8. [1})7.9 H-)42 i-)2.4
DEPTH (FT) 430"} 303" | 400'] 450 | 300 | 250 3.5
CASING(FT) 300 17.0' 30.0' 350 | 200 16.0' 20.0'
SCREEN(FT) |*10.0° 10.¢ 10.0" {% 100 | 100 #1100 [*]0.0
NOTE: ELEVATIONS ARE MLW
% THE SCREENS IN THESE WELLS WERE ENVELOPED IN NON-WOVEN FILTER

FABRIC

CONFIRMATION  STUOY
ON HAZARDCUS WASTZ SITES

MONITORING WELL DETAILS

MNEWPCHT MAVAL SDUCATION &
TRAINING CENTER
(T I [ - B MARCH 13,1985
| \/\/\C | A LOUREIRC ENGINSERING ASSOCIATES REVISED - JULY 985
I S o 1 aratlasiiaeal farpacation
Tark  Masta weres L:<n:imn!1_ '-.r( | COMSUILTING ENGINEERS DWG. NO‘ D - I

Stamfars,

AVON T,




APPENDIX E

LOCATION PLAN - SAMPLING STATIONS
SITE Ol -~ McALLISTER POINT LANDFILL



FLOOD

E BB

SITE

e 2(
185°-30°
/ (B e
. — 393
12
-
20
106 §;
[
25 16
S5 200
"
= @
/N _PL Y
182210
126%10°
NARRAGANSETT  BAY
EAST PASSAGE

LANDFILL

CENTRAL

&
287200 8572
S 25
o~ 40 ..E_Ti_
O
375 w51
9 v .
&
200 -
4
D
7
’ METAL
gpgltéwr-so FOLE
]
\
\.
\ POINT "Z"
ATE
e N
b=}
SITE ol . / \
MONITORING WELL DATA / [l R _
21 2 % CONC. WALL
: 2 23
BAC
ELEVATIONS (MLW) BACKSIGHT +—raiLs—L
TOP OF PROTECTIVE CASING 2843 | 1830 | 4057 RAIL
TOP OF WELL CASING 2815 1784 | 40.35
GROUND SURFAGE 26.9 15.8 389
BOTTOM OF WELL (6.1 1145 |00 Ok
FENCE — —
DEPTH OF WELL {ft) 830 303 | 400 |

TBM. N° | NORTHWEST

CORNER OF CONCRETE
SLAB~ ELEV_ 219’

PENN

DEFENSE

265%45"

&
o
o
CEMETERY
159.09'
LEGEND
, — : BASELINE
A POINT -ON. BASELINE
N
a CONTROL. PUINTS FOR
SAMPLING STATIONS LOCATIONS

SAMPLING STATION TIES

FENCE LINE

APPROXIMATE HIGH WATER

SEDIMENT SAMPLING STATION

MONITORING WELL

® &

= LOUREIRO ENGINEERING ASSO

a professional  corporation:

CONSULTING ENGINEERS

LOCATION PLAN
SAMPLING STATIONS

SITE Ol McALLISTER POINT LANDFILL
i NAVAL EDUCATION AND TRAINING CENTER

| REVISIONS:

CIATES

NEWPORT,

" RHODE #SLAND-

BY CAJ., JIL. I“p‘" JL.

Mecale "= 400

OA0IA BIX

InNen D0AQ Ay

PR ]



APPENDIX F

LOCATION PLANS - SAMPLING STATIONS

SITES 07, 12, 14 - TANK FARMS ONE & FOUR
GOULD ISLAND DISPOSAL AREA



\WV ///—'—*/; " PK.Noi

/] BLDG. : ' \ | /?I
/ 2le T | \J / | \

——
ROW

‘_—‘ﬁéﬂa—._____
Va
>XI

EAST RAIL.
%

. ~
—J-—""——’
-

i

/
5—\_‘\“—_
»
1 SK
s
HIGHWAY

/
S—
] 185.07" | ] ﬂ

BASE LINE IS ¢ OF
DEFENSE
?
/
e
//

\ / 3T N e
\ / L I NV
\ / b \ 162503 ("h _WooD_PIER : 2
\ / LA o ]
\ / | y ~GOULD ISLAND |
\ / e YR | DISPOSAL AREA ‘

| AN \ / R |

NN ew
\ )\_/:zk/ PRILEE L - TRANSFER VAULT ‘ : |
m | — : -~ BASELINE
T e\l 7\ \W ! : . ;
W | T | JAN POINT ON BASELINE

1 0 CCNTROL POINTS FOR
: SAMPLING STATIONS LOCATIONS

PENN

o

PK A I \
N __BI°10

TANK FARM ONE TANK FARM FOUR | SAMPLING STATION TIES

2, 3¢ EENCE INE
3 |t =4 = (™

) L9 [ L)

POINTS "A",'8', &"C" ARE AT SPLICES IN EAST RAIL

——————— APPROXIMATE HIGH WATER:
A
-qj- SEDIMENT SAMPLING STATION
SITE 07 | . SITE 12 R "MONITORING ~ WELL
MONITORING WELL DATA MONITORING WELL DATA
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