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SECI10N 1

1.0 SITE BACKGROUND AND HISTORY

This Technical Memorandum su=arizes site investigation activities at the Neptune Drive
Disposal Site (Site 9) in the central portion of the Naval Air Station (NAS) Brunswick
(Figure 1-1). NAS Brunswick, located south of the Androscoggin River betWeen Brunswick
and Bath, Maine, is an active facility supporting the U.S. Department of the Navy's
antisubmarine warfare operations in the Atlantic Ocean and Mediterranean Sea Its primary
mission is to operate and maintain P-3 Orion aircraft. NAS Brunswick first became active
in the 1940s during World War II, and underwent major expansion in the 1950s.

Based on historical information, including aerial photographs and grading plans, Site 9 was
originally defined as three areas of potential contamination: (1) the former location of an
incinerator in the northeast comer of Building 220 and an inactive ash landfill in the current
location of Buildings 218 and 219 (Marine barracks north of Neptune Drive); (2) a reported
disposal area behind Building 201 (the dining facility south of Neptune Drive); and (3) the
two streams bordering the recreational area east of Building 201 (E.C. Jordan Co., 1990b),
which had iron oxide staining characteristic of leachate. These areas, shown in Figure 1-2,
are described in the following paragraphs.

Conflicting information exists regarding the dates of operation of the incinerator and
inactive ash landfill, reportedly active during the 1940s and early 1950s (E.C. Jordan Co.,
1990a). The incinerator was apparently operated during a period co=encing on or after
April 1943, when the air station was commissioned, until the fall of 1946, when the air
station was demobilized. Although the station was leased to various occupants from 1947
through 1951, including the University of Maine and Bowdoin College for classrooms and
student housing, and various small co=ercial enterprises, it is unknown if the incinerator
was used during this period. The air station was recommissioned in 1951, but again, it is
unknown if the incinerator resumed operation. The latest that it could have been used was
1953, when the barracks that now occupy the site of the former incinerator were built. The
Initial Assessment Study submitted to the Navy in 1983 (R.E Weston, Inc., 1983) states that
during the period the incinerator was in operation, solid wastes were burned and the ash
was placed in the dump. Reportedly, solvents and other liquids were burned on the ground.
Wastes disposed of at the site reportedly included solvents, paint sludges, and possibly
wastes from the Metal Shop for several years (R.F. Weston, Inc., 1983).

Current land use at the former incinerator and inactive ash landfill is military residential.
The grading plans for the barracks (Buildings 212 through 220) constructed at this location

Installation Restoration Program
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SECTION 1

show an oblong "dump area," approximately 125 by 75 feet, located beneath existing
Building 219. The grading plans also show an old drain (42-inch diameter) adjacent to the
dump area The drain ran from north of Orion Street, past the dump area, under Neptune
Drive to the stream running between Buildings 201 and 293 (see Figure 1-2). On the basis
of engineering plans, it is believed that the drain was removed and filled in during
construction of the barracks.

The area behind Building 201, reportedly used as a dumping area (R.F. Weston, Inc., 1983),
more recently has been used as a picnic area. A barbecue pit is located southeast of
Building 201.

Site 9 was identified as a potential hazardous waste site in the Initial Assessment Study and
was included in the Pollution Abatement Confirmation Study (R.F. Weston Inc., 1983 and
E.C. Jordan Co., 1985). In August 1990, the Navy completed the Draft Final Remedial
Investigation (RI) and Phase I Feasibility Study (FS) reports for nine sites at NAS
Brunswick, including Site 9 (E.C. Jordan Co., 1990a and 1990b). The RI report described
field sampling investigations, geology, and hydrogeology, and presented a contamination
summary and risk assessment for Site 9 and other sites. The Draft Final Phase I FS
identified remedial action objectives and developed and screened remedial alternatives for
the nine original sites studied in the Draft Final RI. In April 1991, the Navy submitted the
Draft Final Supplemental RI and FS reports (E.C. Jordan Co., 1991 and 1992) for regulatory
review. The Supplemental RI included results of additional investigations at Site 9, which
focused on identifying a source area of groundwater contamination and included test pitting,
and soil and groundwater sampling. Data from extensive sampling did not uncover evidence
of a solvent burning area or disposal area near Building 201.

In 1991, plans were discovered identifying the presence of a septic system east of Building
201. This septic system was installed in 1952 when Building 201 was built, and was used
until 1972 when Building 201 was connected to the basewide sewer system (E.C. Jordan Co.,
1991). The septic system, located upgradient of the most highly contaminated monitoring
wells, was then speculated to be the primary source of groundwater contamination at Site 9,
prompting further investigation of this area. In January through March of 1993, the Navy
conducted additional investigations to evaluate the Building 201 septic system as a potential
source of contamination and to address data gaps identified by the U. S. Environmental
Protection Agency (USEPA) and the Maine Department of Environmental Protection in the
northern portion of Site 9.

Installation Restoration Program
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SECfION 1

The purpose of this Technical Memorandum is to summarize the results of investigations
at Site 9, including the 1993 data, to support the recommendation to implement long-term
monitoring of groundwater as an interim action at this site. This Technical Memorandum
amends the RIfFS for Site 9 and will become part of the Administrative Record for the site,
because it provides part of the basis for the Navy's preferred alternative selection, which will
be described in the forthcoming Interim Proposed Plan and Interim Record of Decision for
Site 9. Following an evaluation of the data that will be collected during the additional
source area investigations, the Navy will develop a Final Proposed Plan and Final ROD,
which may recommend additional actions if warranted.

This report is organized as follows: Section 1.0 provides an overview of the site history and
the purpose of the Technical Memorandum. Section 2.0 provides a summary of RI data and
presents the results of the 1993 studies. Section 3.0 presents an interpretation of the results
of all the investigations conducted to date at Site 9. Section 4.0 summarizes the risk
assessment conducted as part of the RI and presents a quantitative risk assessment for the
area north of Neptune Drive, using the 1993 data Section 5.0 provides the rationale for the
recommendation for long-term monitoring.

Installation Restoration Program
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SECflON2

2.0 SUMMARY OF FIELD INVESTIGATIONS

The following subsections summarize the results of field investigations conducted at Site 9.
Subsection 2.1 summarizes RI explorations and data presented in theRI and Supplemental
RI reports (E. C. Jordan Co., 1990a and 1991). Subsection 2.2 provides information on
recent investigations at Site 9 and summarizes analytical data. Boring logs and laboratory
analytical reports for the 1993 work are presented in Appendix A

2.1 SUMMARY OF 1988 AND 1990 REMEDIAL INVESTIGATIONS

As part of the RI for Site 9, the Navy conducted field activities and environmental sampling
to assess the geologic and hydrologic conditions and the distribution of contamination at this
site. The results of the RI are presented in Section 11.0 of the Draft Final RI Report (E.c.
Jordan Co., 1990a) and Section 7.0 of the Draft Final Supplemental RI Report (E.C. Jordan
Co., 1991).

The RI fieldwork was designed to assess the areal distribution of soil contamination at the
site, monitor groundwater quality downgradient of Site 9, assess the significance of chemicals
detected in the groundwater, and establish the impact of this site on surface water and
sediment quality. RI field activities included a soil gas survey; test pits; soil borings;
installation of monitoring wells; sampling of soils, groundwater, surface water, sediment, and
a leachate seep; and in situ aquifer permeability tests. Sampling locations are shown on
Figures 2-1 and 2-2. Results of these investigations are summarized below.

Field investigations were conducted in 1988 and 1990 both north and south of Neptune
Drive, but focused on the area south of Neptune Drive (near Building 201). Investigations
north of Neptune Drive were designed to evaluate the potential impact of the former
inactive ash landfill on groundwater quality, but did not confirm the existence or delineate
the location of the disposal area.

2.1.1 Groundwater Flow and Subsurface Geology

Groundwater flow south of Neptune Drive is to the south and southeast, discharging to the
two unnamed streams. The seepage velocities are estimated to range from 26 feet per year
throughout most of the site to 130 feet per year in the vicinity of the streams (E.C. Jordan
Co., 1991).

Installation Restoration Program
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SECfION2

Groundwater at Site 9 occurs in the overburden soil. Overburden soil at Site 9 is a
stratified formation consisting of a sand layer, a transition layer, and a clay layer overlying
bedrock. The ground surface elevation at the site is approximately 40 to 50 feet above
mean sea level (MSL). The top of clay has been interpreted from boring logs to occur at
a depth of about 25 feet above MSL on the southern edge of the site.

2.1.2 Surface and Subsurface Soils

The area behind Building 201 reportedly was used for disposal (RF. Weston, Inc., 1983).
A soil gas survey was conducted during the RI to help identify potential areas of volatile
organic compound (VOC) contamination that might indicate a burning or disposal area.
The survey included areas north of Neptune Drive (two soil gas samples between Buildings
218,219, and 220, south of the historical ash dump area), and south of Neptune Drive (18
soil gas samples between Buildings 201 and 293). Two of the 20 soil gas samples detected
low concentrations of VOCs (0.2 to 4 micrograms per liter [JLg/L]). These locations are
near Building 293, east of the site, and do not indicate a source of VOC contamination at
Site 9. In subsequent subsurface soil sampling, one VOC, 1,2-dichloroethylene (DCE), was
detected at 6 micrograms per kilogram <JLg/kg) at a depth of 14 feet in one soil boring (i.e.,
MW-904) (E.C. Jordan Co., 1990a). No contaminants were detected in subsurface soil
samples collected from borings drilled for monitoring well installations north of Neptune
Drive.

Polynuclear aromatic hydrocarbons (PAHs) were detected in several surface soil and
subsurface soil samples south of Neptune Drive at total concentrations up to 30.5 milligrams
per kilogram (mg/kg). The sample locations and PAH concentrations are shown in
Figure 2-2. The location of the highest concentrations of PAHs is near the barbecue pit,
suggesting that PAHs may be the result of charcoal or ash disposal. The low levels of PAHs
throughout the site may be attributable to base operations, including motor vehicle traffic
and aircraft exhaust. Low levels of pesticides (Le., less than 0.50 mg/kg) were detected in
four test pit samples and three surface soil samples (E.C. Jordan Co., 1992). These
pesticides are believed to be residues from the basewide use of dichlorodiphenyltri
chloroethane (DDT) and other pesticides in the 1960s and early 1970s.

2.1.3 Leachate Seep and Sediment

One leachate seep (LT-901) was identified and sampled twice during the RI field programs
at Site 9. The seep is located at the head of the northern stream at the discharge of the
former drain. Contaminant concentrations detected as part of the RI program at this seep
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SECflON2

are su=arized in Figure 2-3. Pesticides were detected at low concentrations in both the
leachate and sediment from this location. Other organic compounds were not detected in
the leachate, but one organic compound, butylbenzylphthalate, was detected in the sediment
during one of the two sampling rounds at 820 JLg/kg. The inorganic contaminants arsenic,
lead, aluminum, iron, barium, chromium, cobalt, and copper were detected in leachate
samples; lead, iron, aluminum, manganese, and zinc were detected in the sediment. Only
calcium, iron, manganese, and sodium were detected in the surface water in the closest
downstream sampling location (SW-OlO), and only aluminum, chromium, iron, lead, and
manganese were detected in the associated sediment (SD-OlO) (see Figure 2-3).

2.1.4 Surface Water and Sediments

Sixteen surface water and sediment locations in the streams near Site 9 as well as
downstream at the Picnic Area Pond (about 3,000 feet downstream of Site 9) were sampled
four times during the RI field program. Contaminant concentrations detected in these
samples are su=arized in Figure 2-3. The fuel-related organic compounds benzene (6 to
18 JLg/L), toluene (12 to 22 JLg/L), ethylbenzene (36 JLg/L), xylenes (34 to 74 JLg/L),
naphthalene (26 JLg/L), and methylnaphthalene (25 JLg/L) were detected in two of the three
surface water samples in the stream bordering the southern side of Site 9 (E.c. Jordan Co.,
1990a). The maximum concentration of all compounds except toluene was detected in the
upstream sample (i.e., SW-915), suggesting that nonpoint source runoff from parking lots,
roadways and/or the runways, upstream of this tributary, are the source of these
contaminants. None of these compounds were detected above their respective Ambient
Water Quality Criteria (AWQC) (USEPA, 1991c). AWQC are chemical-specific
concentrations in surface water that are considered protective of aquatic organisms.

Calcium, iron, magnesium, and sodium were detected in the streams bordering Site 9 at
concentrations exceeding area background concentrations in surface water samples collected
in Mere Brook; the Mere Brook samples are considered to represent area background
concentrations. In addition, the iron AWQC is exceeded in both upstream (i.e., SW-915)
and on-site sampling locations. Concentrations of inorganics in surface water at the Picnic
Area Pond are more consistent with background values and AWQC were not exceeded
(E.C. Jordan Co., 1990a).

Site-related VOCs were not detected in sediment samples from the streams near Site 9;
however, toluene was detected in two sediment samples from the Picnic Area Pond.
Concentrations of inorganics in sediment samples were consistent with background
concentrations in sand and clay soils (ABB-ES, 1993, Table 3-6). Lead is observed in

Installation Restoration Program

WOO69312.080 2-5 7127419



e e -
SURFACE WATER/SEDIMENT
SAMPLING LOCATION

LEACHATE AND SEDIMENT
SAMPLING POINTS

LEGEND

LT·gOl
o

SW-Ol1

'"

GENERAL NOTES

I.ALL WATEAOATA"'POIl'TED IN ""'"
2. (lA() c SOlI. ......, SEOIMENT OAfA REPORTED IN 1I9"I'liI.
3- INORQ C lIOll AND lIetlIlllENT OATA REPORTED IN "9'1<'\1.
•. DATA REP'RESENTlI DETECOON I\lHOEII nAJUGll IE\'EAAL SAMf'\,lNll RCMC:IS.
I. NO. NOT DETECTED.
t.l)JP.DlJF'UCATESAIIII"lE.
7. _.1'OlYNOCLEAFlA_Anc IfI/llflOCAAIONS lSElllVOl.ATl.ES).

o

\0I

~ I 1/
1)\\ #
Uj

~/

218.,0

b =---) ......
~

1:= ~p=I LT.' i
••••.QOE '-'O{I,lIlI
••••.000 NO-1M1
•••·.QOT NO-O.13
,ll.Ul,ll/<,lUM "ll(l.~

~TlUONV No.&l~

211:1C f<~J
CALCIlAl 110li)l).41'00
CHllOfll1U1oI ~_3

C08AlT Nl).lOT
COPPER 4Z.Hli
1_ 12710)-,~

I ~=~~~ ~E Jcd!L.." '-: -, UIC><EL /</0-$7.1"""""IlL' =IU&I =~ :::J
10 J.;~ .~:=" ,_,~ NEPTUNE DRIVE -
~ aUlYUIENl'ilPHlHAlATE No.a2Il 1_ NI>-$3t

4.NXlE N[).23 UANClANE.S1: aol-e1f so
...·-ODD i"/.110 SOOIUM 15300-11l5OO

F'.....CO ,- ~'''" == - ~ ~"MANGANESE ~_.5 ~ TOTAl,. ~AHo ~JIO 385.000

ZlNC N~54 '!:l'~~ AlUUINUM 22llO-3870

I I I II ~lT.90~1~.. ~E ~t S" ~~ ~" 'NCO

No-l2900 IRON '""'-.. ~~. =..SE z:lo
SW-Ol0 ~i.:----~~ """

.......... LEft~ 22.1
....... SW·916 TOC 1::100tJ . ". ~... "---+'~

• ..' SW·921

J IW:J:U PICNIC PONDA~
CAl.CR,lll mco "

~_ UANG4HESE 7a5
• 't$Ol)'lQOO SOCIlAl ~1500

SOlt1o"ZlSO 7~ SW·922
lOoU_ ~

..~ f"",~~CH=,~=...:,C1:.-'--'~~~~:::~:::.jf If~ -0 11 '~
j,;:::~ ~,n~,,:..d r--, TOe 3100'V00 .--/ J 1145£ M"''' PIIlPAIltD"'OM Pt....t<S CO_JED Aiel CONT~f1'/

~.... SW -919 Uf:f..U. J,AMfS S. SEWAU CO_ANY, Ql,.D TOWIUM!_ SCiolI! I ottCN. 100 flH.
BEHZEN' 1).1' ~. SHf.fi!. 04f£D 1H2·": AI'IO fAO"," ",-.u.S ('HIlLfD Vi. fUY"l ...111

U!:l1J "'. ~~~TOTAl.I:: '-../ ~ ~~~i~J:"~;,~~::·~~U~~.IO~A~~':.':"'f:i~~~~
BENZENE ~ CALCIlAl 1_leDOO TOTAl."_ OISUIVATlOtl$ IIIAoe It,•. ''',.
TOLUENE CALCIUIII 18000 IRON NO-21010 LE,lD

~~~l6'~ :GA.NESll:~ ~~S£ I:;;~OO ~ - .5"~
~':'~~~ALEHE SOOIUM 2ZlOO IlClli U ~ ,I
CALCIAoI ~ Ill:t1.I IIIE'1~YLENECH,.OFlIOE !fO.I:/OCI 0 100 200 FEET
IlION TOTAL"""'" 200170 TOl.ue.e NO-t8O

=ESE ~ ~ ~OO~~FIAN .e~~~OO jl 1.1. ABS Environmental stWACE WATeR, l.EACHATE. AND SEtWENT

ZlNC ~ '~'~ r........ Services, Inc. CONTAMftANT DISTRlBUTIOH MAP
~p_ II~51O -"--- 3115.~ As&:AIIIOWI<IiOVEFII SITE 9

lllITYLilENZVLPlilW.l.AT'E NO-IOOCI I
~ '~3 i INSTALLATION RESTORATION PROGRAM lEONCAL MEMORANDUM; srrE I

i I N~LAm~l~

: i BRUNSWICK, MAINE :::7:' FIGURE 2·3

t;J
0\



SECTION 2

sediment samples at all sediment sampling locations near Site 9. These are thought to be
attributable to base operations, motor vehicle traffic, and aircraft exhaust. The highest
concentrations were recorded at the S0-901 and SD-915 locations, and concentrations tend
to decrease farther downstream. Average lead concentration in sediments below the
confluence of the two unnamed streams is between 22 and 32 mg/kg. The background
concentrations of lead in sand and clay soils for NAS Brunswick is between·6 and 16 mg/kg
(ABB-ES, 1993, Table 3-6). Lead concentrations in sediment samples from Mere Brook on
the west (upstream) side of the runways ranged from non-detect to 9.2 mg/kg.

PAHs were detected in most sediment samples from most sampling rounds from the streams
in the Site 9 vicinity, at total concentrations up to 383 mg/kg (see Figure 2-3). The highest
total PAH concentration was detected in sample SD-Ol1. Two other organic compounds,
bis(2-ethylhexyl)phthalate (up to 1.9 mg/kg) and butylbenzylphthalate (up to 1 mg/kg), were
detected sporadically in sediment samples from the Site 9 streams. The highest
concentrations were detected in the upstream sample (SW-915/SD-915 location) at the
culvert outfall (E.C. Jordan Co., 1990a).

2.1.5 Groundwater

Three monitoring wells were installed as part of the RI program in 1988. Two monitoring
wells (MW-901 and MW-902) were placed downgradient of the former incinerator and
disposal area (south of Buildings 218 and 219 and east of Building 220) (see Figure 2-1).
The third monitoring well (MW-903) was placed next to the northern stream to monitor
potential contamination along the alignment of the former drain. Groundwater samples
collected from wells MW-901 and MW-903 contained the inorganics sodium, calcium, iron,
and manganese at concentrations below background concentrations for NAS Brunswick
(ABB-ES, 1993) while samples collected from MW-902 had concentrations for calcium,
magnesium, and manganese above NAS Brunswick background concentrations. No
site-related organic contamination was present in these samples.

The Target Compound List (TCL) VOCs vinyl chloride, l,l-dichloroethane (l,l-DCA),
1,2-DCE, and 2-butanone were detected sporadically in three source area wells at Site 9
(i.e., MW-904, MW-906, and MW-907) during the five RI groundwater sampling rounds
(Table 2-1). Groundwater upgradient of the septic system did not contain VOCs. Vinyl
chloride was detected twice in MW-904 (12 to 27 p.g/L), but in two subsequent analyses it
was not detected. Vinyl chloride was detected in one of two samples from MW-906
(31 p.g/L), and in one of two samples from MW-907 (18 p.g/L). No temporal trend of the
detections was apparent. The federal Maximum Contaminant Level (MCL) for vinyl

Installation Restoration Program

W0069312.080 2-7 7127-09



e e
TABLE 2·1

GROUNDWATER DATA FOR RI MONITORING WELLS AT SITE 9

TECHNICAL MEMORANDUM: SITE 9

NAS BRUNSWICK

e

~

SAMPLIllCl ROtJNo 1 1I 4 1 2 3 4 6 4 6 4 6 .-
DAT11 SAMPUl> 9/88 12188 10/89 9/88 12188 4/89 10/89 11/80 10/89 11190 10189 11/90 10/89
Li1CAnON MW.903 MW·903 MW·903 MW.904 MW.904 MW.904 MW·904 MW.904 MW'906 MW.906 MW·907 MW'907 MW'9011

Vinyl Chloride NO NO NO 12 ZT NO NO NA NO 31 18 NA NO

1,1~Dichloroethane NO NO NO 12 12 6J 5 NA NO NO NO NA NO

1,2-0Ichloroethylene NO NO NO 6 6 NO NO NA 36 79 NO NA NO

2·Butanone NO NO 110 NO NO 68J NO NA NO NO NO NA NO

Aluminum NO NO NO NO NO 1130 NO NA 445J NO NO NA NO

Celclum 9700J 7140 6650 18000 21100 16800 18400 NA 12000 10700 26600 NA 18200

Iron 3600J 3430 3700 NO NO 1950 NO NA NO 115 NO NA NO

Magnesium NO NO NO 5700 5960J 5610 5730 NA NO NO 5570 NA NO

Manganese 240J 207 223 160 167 123 155 NA 336 52.5 2500 NA 823

Mercury NO NO NO 0.22J 0.23 NO NO NA NO NO NO NA NO

Sodium 17000J 14000 17800 7500 5410 8040 NO NA 36700 35100 16100 NA 10800

Zino NO NO NO NO NO 25.3 NO NA NO NO NO NA NO

Bicarbonate NA NO NA NA NO NA NA 43 NA 74 NA 100 NA

Chloride NA NA NA NA NA NA NA 7.3 NA 29 NA 24 NA

Sulfate NA NA NA NA NA NA NA 4.9 NA 8.8 NA 6.2 NA

Notes:

All concentrations In JI9/l except bicarbonate, chloride, and sulfate which are In mg/L.
Sample locations are shown In Agure 2-1.

Jl9/L
mg/L
J
NO
NA
MW

micrograms per liter
milligrams per liter
estimated concentration
not detected
not analyzed
.monltorlng well location

WOO6931Zf.080/1



SEcrION2

chloride is 2 p.g/L. The federal Maximum Contaminant Level Goal (MCLG) is zero,
because this compound is known to cause cancer. Maximum Exposure Guidelines (MEGs)
are guidelines set by the State of Maine as the MCL in drinking water. The MEG for vinyl
chloride is 0.15 p.g/L, which is below the analytical detection limit for this compound.

l,l-DCA was detected in all four sampling rounds in MW-904 at concentrations ranging
from 5 to 12 p.g/L. l,l-DCA was detected in MW-906 at 36 p.g/L in only one sampling
round. 1, I-DCA was also detected in two groundwater samples (Le., CP-902 and CP-903)
collected in 1991 downgradient of the septic system at 20 and 7 p.g/L, respectively. There
is neither a federal MCL nor an MCLG for l,l-DCA, but the MEG for l,l-DCA is 5 p.g/L
l,2-DCE was detected in MW-904 in two of four sampling rounds at 6 p.g/L, and in MW-906
once at 79 p.g/L. The MCL, MCLG, and MEG for 1,2-DCE are all 70 p.g/L. Only two
detections of 2-butanone were measured, with no spatial or temporal pattern; these
detections are believed to be a sampling or laboratory artifact and not indicative of site
related contamination.

Inorganics detected in Site 9 groundwater were in the background range, except for sodium,
calcium, iron, and magnesium (E.C. Jordan Co., 1990a). Mercury was detected in MW-904
in two sampling rounds in 1989, but has not been detected in any of the site wells since.
Mercury concentrations were 022 and 0.23 p.g/L, well below its MCL, MCLG, and MEG
of 2 p.g/L. A summary of groundwater contaminants, their maximum observed
concentrations, and respective regulatory criteria are in Table 2-2.

2.2 SUMMARY OF 1993 INVESTIGATIONS

After completion of the RI and in response to regulatory concerns, limited additional
fieldwork was conducted to gather more site-related information to support Remedial
Design activities at Site 9. Because two separate source areas possibly exist, the
presentation of the field activities at this site are discussed in two sections. Activities
associated with the incinerator in the northeast corner of Building 220 and the inactive ash
landfill in the current location of Buildings 218 and 219 will be referred to as "North of
Neptune Drive." Activities associated with the VOC contamination located behind
Building 201 will be referred to as "South of Neptune Drive."

Installation Restoration Program
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TABLE 2-2
GROUNDWAlCR CONTAMINANTS AND REGULATORY CRllCRIA

TECHNICAL MEMORANDUM: SITE 9

NAS BRUNSWICK

COMPOUND

MAXIMUM DETEClCD
CONCENTRATION1

(po/L)

.. .... .....

FEDERAL MCl fEDERAL MCLG .MAINE MEG
(POlL) (POlL) (POlL)

Vinyl Chloride

1,1-Dichloroethane

1,2-Dichloroethylene

2-Butanone

Mercury

Notes:

31 (MW-906; 11 /90)

12 (MW-904; 9/ & 12/88)

79 (MW-906; 11/90)

110 (MW-903; 10/89)

0.23 (MW-904; 12/88)

2

70*

2

o

70*

2

0.15

5

70

170

2

MCl
MClG
MEG
1J9jl
USEPA

•

Maximul(l Contaminant Level; (USEPA. Office of Water, May 1993)
Maximum Contaminant Level Goal; (USEPA. Office of Water, May 1993)
Maximum Exposure Guideline; (Maine Department of Human Services, September 1992)
micrograms per liter
U.S. Environmental Protection Agency

value for cis 1,2-dichloroethylene, value for trans 1,2·dichloroethylene Is 100 j/g/L. No standard for total
1,2-dichloroethylene.

Well designations refer to sample location
Dates shown refer to collection dates
Concentrations shown represent compilation of data from both north and south of Neptune Drive.

2-10
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SECflON2

2.2.1 North of Neptune Drive

Before 1993, invasive work had not been conducted around the reported location of the
incinerator or the ash dump presumably located near Building 219. Therefore, the 1993
activities were aimed at confirming the presence of these features. Field activities
performed north of Neptune Drive included:

• the installation of three borings (TB-911, MW-912, and MW-913)
• the collection of three soil samples total from TB-912, and TB-913) for off-site

analysis
• a TerraProbe survey
• the installation of three monitoring wells (MW-914, MW-915, and MW-916)
• the collection and analysis of three groundwater samples
• the collection and analysis of a surface water and sediment sample
• the validation of the laboratory analytical data

2.2.1.1 Groundwater Flow and Subsurface Geology. Three monitoring wells were installed
during the 1993 field investigation, consisting of one upgradient well, MW-916, and two
downgradient wells, MW-914 and MW-915 (see Figure 2.1). The locations were chosen
based upon results of the first phase of the TerraProbe survey (see Subsection 2.2.1.2)
during which T-l through T-17 were installed and the interpretation that groundwater flows
southeast. The second phase of the TerraProbe survey, during which T-IS through T-33
were installed, was conducted after completion of the three monitoring wells. Also
considered in locating these wells was the possibility that a former stream occupied the same
area as the old drain adjacent to the dump that might cause groundwater to flow in a
southerly direction. Water level data from wells at Site 9 were collected on August 19, 1993,
and are shown on Figure 2-1. The water level for MW-902 was recorded at a surprising
level of 39.79 feet MSL on the date of measurement, nearly six feet below its expected level.
Past water level measurements in this well have historically been nearly equal to MW-901
measurements (E.c. Jordan Co., 1990a and 1991). This may be due to a measurement error
or the well may be damaged. Additional measurements will be collected as part of the
additional source investigations.

Subsurface geology of the area north of Neptune Drive was previously known from the
borings for MW-901 and MW-902. These borings were drilled to depths of 42 and 27 feet
below ground surface (bgs), respectively, and both intercepted gray and brown fine sands
to the bottom of the borings. The three recently installed borings for MW-914, MW-915,
and MW-916 were all drilled to 17 feet bgs and were sampled at 5-foot intervals. The

e WOO69312.080
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SECTION 2

borings for MW-914 and MW-915 terminated in what was interpreted as being natural,
micaceous, peat-rich soils representative of stream deposits. Soil samples collected from the
boring for MW-916 were clean, well-sorted sands (Appendix A).

2.2.1.2 Inactive Ash Landfill. To test for the presence of the ash landfill, three hollow-stem
auger borings, B-911, B-912, and B-913, were installed near Building 219 as shown on
Figures 2-1 and 2-4. Each boring was continuously logged to depths of approximately 18
feet bgs. All three borings intercepted a black ash-fill material that included glass, metal
shards, and assorted demolition debris. The ash-fill material was detected between 6 and
16 feet bgs in these borings. Groundwater was observed between 8 and 9 feet bgs. Three
soil samples were collected for laboratory analysis, two from B-912 and one from B-913..
The ash-fill material was difficult to sample using split-spoon samplers, and two samples
(one each from B-912 and B-913) were collected from 4-foot intervals from within the fill
(see boring logs in Appendix B). Samples were analyzed for TCL VOCS, TCL semivolatile
organic compounds (SVOCs), TCL pesticides and polychlorinated biphenyls (PCBs), and
Target Analyte List (TAL) inorganics. Boring logs and analytical data are included in
Appendices A and B. Table 2-3 is a su=ary of the analytical program. Tables 2-4 and
2-5 are su=aries of analytical results for soil samples from B-912 and B-913 (analytical
data for other soil samples are also included) and groundwater. Acetone and 2-butanone
were detected in soil samples in B-912 at a depth of 16 feet and in B-913 at a depth of
11 feet. Both VOCs are considered co=on laboratory contaminants (USEPA, 1988) and
their presence in these samples may not be indicative of site contamination. Other VOCS
detected in these borings were detected but only at estimated values up to 3 JLg/kg, well
below the Contract Required Quantitation Limit (CRQL) of 10 JLg/kg. Total PAHs
detected in these samples ranged from 3.8 to 33 mg/kg. The presence of PAHs is typical
with burned materials observed in the borings.

Low concentrations of pesticides were detected sporadically in the samples collected from
B-912 and B-913. These detections are interpreted as representing low-level background
concentrations, and they are consistent with values observed elsewhere at NAS Brunswick.

Inorganic values for soils collected from these borings are shown on Table 2-5 along with
background inorganic values for sand at NAS Brunswick. The background values observed
are maximum values observed for sands for each analyte and were established during
previous RI studies from analysis of soil boring samples (E.C. Jordan Co., 1990a). Barium,
cadmium, calcium, chromium, copper, iron, lead, and zinc were detected at values above
background concentrations for the 14 inorganics for which background concentrations have
been established.

Installation Restoration Program
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TABLE 2-3
SUMMARY OF PREDESIGN ANALmCAL PROGRAM

TECHNICAL MEMORANDUM: SITE 9
NAS BRUNSWICK

TCl TCl TeL ..
I·· .......

TAL
VOCs SVOCS PEst/pCBs INOIlGANICS TCLP

Solids
SO-o01 1 1 1 1 -
8-S12 (7' to 10') 1 1 1 1 -
8-S12 (16') 1 1 1 1 -
8-S13 (S' to 13') 1 1 1 1 -
CP-1 (11 'j 1 - - . 1
CP-2 (12') 1 - - . -
CP-3 (S') 1 - - - -
CP-4 (12') 1 - - - 1
CpoS (11 ') 1 - - - 1
CP~ (11') 1 - - - -

(Feet below ground)

Liquids
LT-001 1 1 1 1 -
MW-904 1 1 1 1 -
MW-906 1 1 1 1 -
MW-907 1 1 1 1 -
MW-908 1 1 1 1 -
MW-90S 1 1 1 1 -
MW-S10 1 1 1 1 -
MW-S14 1 1 1 1 -
MW-S15 1 1 1 1 -
MW-S16 1 1 1 1 -

Notes:

SO
B
CP =
LT
MW

TCL
TAL
vac
svac
Pest(
PCB
TCLP

Sediment
Boring
Cesspool
Leachate
Monitoring Well
Not Analyzed
Target Compound Ust
Target Analyte Ust
Volatile Organic Compound
Semivolatile Organic Compound

Pesticides/Polychlorinated Biphenyls
Toxicity Characteristic Leachate Procedure

2-14

WOO6931zr.08O(3



e e
TABLE 2-4

SUMMARY OF SOIL ORGANIC ANALYSES (1993)

TECHNICAL MEMORANDUM: SITE 9
NAS BRUNSWICK

e

VOCLJug/k!l)

CRQL
So-901/DUP

3/18/93
B-912(10')

1/18/93
8-912(16')

1/18/93
B-913(11')
1/17/93

·CP-1
9'-10'

ORGANIC
MAT

1/19/93

"CP·2
10'-12'

ORGANIC
MAT

1/19/93

"CP-3
7'·9'
FILL

1/19/93

·CP-4
10'-12'

ORGANIC
MAT

1/19/93

", " -:',',.-'.

·CP·5
9'-10'

ORGANIC
MAT.

1/19/93

·CP-B
10'·12'
SEPTIC
TANK

SOUDS
1/19/93.·

t;J....
U\

Acetone 10 ND ND 120 85J 87 ND ND 80J 37 100J
Carbon 10 NO 1J 3J 2J 1J NO NO NO 2J 2J
Disulfide
1,2-DCE 10 NO NO 1J NO ND ND NO ND ND NO
1,1-0CA 10 39/52 ND NO NO NO NO ND NO ND NO
2-Butanone 10 NO NO 26 17 18 ND NO 15 13J 14
Chlorobenzene 10 NO ND NO NO NO ND NO ND ND 16
Toluene 10 NO 1J 3J NO NO ND ND NO ND NO
Total Xylenes 10 NO ND 2J NO ND ND NO ND ND ND
SVOCs lug/kg)

PAHs (Total) I I 10,848J/8,345J I 6054J I 3768J I 33360J I NA I NA I NA I NA I NA I NA
Pest/PCB lug/kg)

Lindane 1.7 8.5J/12J . ND NO ND NA NA NA NA NA NA
Aldrin 1.7 O.79J/1.6J NO NO NO NA NA NA NA NA NA
Heptachlor 1.7 0.88J/0.68J 19J ND NO NA NA NA NA NA NA
Epoxlde
Endosulfan 1 1.7 O.6J/0.55J NO NO NO NA NA NA NA NA NA
Dieldrin 3.3 4.7J/4.4J 57J ND ND NA NA NA NA NA NA
4,4'-DDE 3.3 5.5/3.7J 8.6J 3.9J .11J NA NA NA NA NA NA

W006931Zf.08O/4
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(continued) --

TABLE 2·4
SUMMARY OF SOIL ORGANIC ANALYSES (1993)

TECHNICAL MEMORANDUM: SITE 9
NAS BRUNSWICK

--

t;.J
......
0\

·CP-s
·Cp·1 ·CP-2 ·CP·4 ·CP·S 10'.12' .
9'·10' 10'·12' ·Cf>·3 10'-12' 9'·10' Saotic

ORGANIC ORGANiC 1'·9' ORGANiC ORGANiC TANK
SO·901/0UI> B-9t~(10') B-912(1$') B.913(11') MAt MAT FILL MAT MAt SOutlS ..

CROL 3/18/93 1/18/93 1/18/93 1/11/93 1/19/93 1/19/93 1/19/93 1/19/93 1/19/93 1/1iN93
Endrin 3.3 2.9J/- NO NO NO NA NA NA NA NA NA
Endosulfan II 3.3 3.8J/3.5J NO NO NO NA NA NA NA NA NA
4,4'-000 3.3 14J/5J NO 9.4J 91J NA NA NA NA NA NA
4,4'-00T 3.3 27J/19J 87J 2.3J 5.6J NA NA NA NA NA NA
Methoxychlor 17 9.8J/34J NO NO NO NA NA NA NA NA NA
Endrln Ketone 3.3 5.6J/- NO NO NO NA NA NA NA NA NA
Alpha 1.7 1.5J/O.55J 32 NO NO NA NA NA NA NA NA
Chlordane
Aroclor 1260 33 40J/27J NO NO NO NA NA NA NA NA NA
TCLP NA NA NA NA Passed NA NA Passed Passed NA

Notes:

OUP
J
SO
CROL
NO
B
CP
NA
VOC
SVOC
Pesl/PCB
TCLP

Oupllcete Semple
Estimated Value
Sediment
Contract Required Quantitation Urnlt
not dectected
Boring
Cesspool
Not Analyzed
Volatile Organic Compound
Semlvolatlle Organic Compound
Pesticides/Polychlorinated Biphenyls
Toxicity Characteristic leachate Procedure

lIS/kg
Dates
•

micrograms per kilogram
Date of Collection
Depths of collection and type of material sampled are shown

W006931Zf.080/5



TABLE 2-5
SUMMARY OF SOIL INORGANIC ANALYSIS (1993)

TECHNICAL MEMORANDUM: SITE 9
NAS BRUNSWICK

*BA¢KGROUNo
INORGANIC SAND .

CROL ~So-901fDUP B-912 (10') B-912 (16') . B-$13 (11') . VALlJES
ANAl.vn:: (tng/kg) 3118/93 1/18/93 1/18/93 1}17/ 93 NASBRONSWlCl<

Aluminium 40 2,690J/2,400J 6,810 4,540 5,270 7,700

Antimony 12 NO/NO NO NO NO ..

Arsenic 2 3.3/2.5J 5.0 2.5J 4.9 8.2

Barium 40 NO/NO 128J 830J 125J 27

Beryllium 1 NO/NO NO NO NO 0.9

Cadmium 1 6.3J/l.9J 3.3 1.2J 8.2 -
Calcium 1,000 944J/1,230J 2,730 l,090J 1,920 790

Chromium 2 7.1/8.8 13.2 8.0 23.5 12

Cobalt 10 3.8J/3.0J NO NO NO 5.9

Copper 5 13.5/18.7 26.3J 6.9J 183J 8.1

Iron 20 5,890J/7,030J 13,900J 7,680J 21,200J 11,000

Lead 0.6 27.7J/36.8J 43.4 9.7 151 6.2

Magnesium 1,000 735J/705J 1,700 1,no 2,380 .3,300

Manganese 3 102/104 128J 84.4J 121J 260

Mercury 0.04 NO/NO NO NO NO 0.025

Nickel 8 7.7J/8.1J NO NO NO 9.9

Potassium 1,000 354J/329J 762J 811J 786J 1,800

Selenium 1 NO/0.32J NO NO 0.69J 0.22

Silver 2 NO/NO NO NO NO _.

Sodium 1,000 487J/632J NO NO NO 160

Thallium 2 NO/NO NO NO NO 0.17

Vanadium 10 7.3J/8.3J NO NO NO 20

2-17
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(continued)

TABLE 2-5
SUMMARY OF SOIL INORGANIC ANALYSIS (1993)

TECHNICAL MEMORANDUM: SITE 9
NAS BRUNSWICK

.. .. . .

ANALYTE
CRDL

(mg/kg)
·So...901/DUP

3/18/93
B-912 (101

1/18/93
8-912 (1$')

1/18/93
B-913 (111 .

1/17/93

..
"'BACKGROUND

INORGANIC SAND
VALUES

NAS BRUNSWICK

Zinc 4 53.5/73.3 320 59.6 850 26

Cyanide 2 1.2/ND R R R

Notes:

Sediment
Duplicate Semple
Contract Required Detection Um~ for Target Analyte US! inorganic analysis.
milligrams per kilogram
Boring
Sediment data from SD-901 are.included for reference. These values should not be compared to background inorganics and
values for NAS Brunswick.
Estimated Value
Nat Detected
Rejectad Value
no data

o
DUP
CRDL
mgjkg
B

•
J
NO

e R

'*Source: E.C. Jordan Co., 19908, Volume 3, Appendix K and ABS Environmental Services, Inc., 1993.
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SECI'ION 2

To better define the extent of the ash landfill in the area around Building 219, a TerraProbe
survey was conducted. The TerraProbe system is a truck-mounted, hydraulically driven soil
sampling device that collects samples much like the standard drilling/split-spoon technique.
During this survey, samples were collected at depths from 8 to 13 feet bgs to confirm the
presence of ash-fill material at the depths seen in the soil borings. A total of 33 TerraProbe
borings were made as shown on Figure 2-4. Copies of field notes taken during the survey
are included in Appendix A A TerraProbe survey was also conducted near the reported
location of the former incinerator (northeast comer of Building 220). Of the four
TerraProbe borings at this location, one boring encountered refusal at 3 feet bgs, having
encountered some impenetrable object. The other three borings in this area detected clean,
natural-looking soils.

Figure 2-4 is based on plans dated June 1952 for barracks in the vicinity of Site 9. These
plans show existing site contours prior to construction and the locations of the proposed
buildings. A dump is shown on the plans near the proposed location of Building 219. Also
shown on the plans is the outline of the incinerator at the northern end of Building 220 and
the location of a 42-inch drain that was removed during construction. Overlaid on these
features are the exploration locations for the Site 9 area north of Neptune Drive.

2.2.1.3 Groundwater. Two weeks after monitoring wells MW-914, MW-915, and MW-916
were developed, a round of groundwater samples was collected. Samples were sent for
analysis for TCL VOCS, TCL SVOCs, TCL pesticides and PCBs, and TAL inorganics.
Results of the analytical samples are included in Appendix B. Table 2-6 summarizes the
organic compounds detected in the groundwater samples and leachate sample at Site 9. No
contaminants were detected in MW-916. Levels of vinyl chloride, 1,1-DCA, and 1,2-DCE
detected in MW-914 and/or MW-915 were equal to or below the CRQL. Except for vinyl
chloride, all compounds were detected below their respective MCLs. Vinyl chloride was
detected only in MW-915 at a maximum concentration of 10J p.g/L. The MCL for vinyl
chloride is 2 p.g/L.

TCL SVOCs were detected at a total concentration of 4J p.g/L in MW-914 and at 3J p.g/L
in MW-915 and were not detected in MW-916. Bis(2-ethylhexyl)phthalate and
butylbenzylphthalate were detected up to 2J p.g/L in these wells; these detections may be
site-related or sampling/analysis artifacts. All four groundwater samples analyzed (including
a duplicate sample from MW-915) were non-detect for TCL pesticides/PCBs.

Evaluation of site characterization data for the presence of hazardous substances includes
an evaluation of the degree to which potential contaminants are site-related. A way to
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TABLE 2-6

SUMMARY OF GROUNDWATER ORGANIC ANALYSES (1993)

TECHNICAL MEMORANDUM: SITE 9
HAS BRUNSWICK

SOtmf OF NEPTUNE DRIVE

e

NORn! OF NEPTUNE DRIVE

VOCslP!l/Ll

*LT-901
CRQL I 3/16/93

MW·904
2/4/93

MW·906
2/4/93

MW-907
2/4/93

MW·
90a/DUP
2/4/93

MW-909
2/4/93

MW-910
2/4/93

MW-914
3/18/93

MW·
91S/DUP
3/18/93

MW·1116
3/18/93

~

Vinyl Chloride 10 NO BJ NO 9J NO/2J NO NO NO 10J/BJ NO

1,1-DCA 10 NO NO NO 2J NO NO NO NO 1J/1J NO

l,2-0CE 10 NO 1J 4J 1J NO NO NO NO NO NO

Toluene 10 1J NO NO NO NO NO NO NO NO NO

SYOCs (ug/Ll

PAHs (Total) 30J 5J 12J 1J NO/NO 1J NO 4J 3J/NO NO

Pest/PCB Cug/Ll NO NO NO NO NO NO NO NO NO NO

Notes:

J = Estimated Value
LT = Leachate
DUP = Duplicate Sample
MW = Monitoring Weil
VOC = Volatile Organic Compound
SVOC = Semivolatile Organic Compound

Pestj
PCB = Pesticides/Polychlorinated Biphenyl
JJ9/L = micrograms per liter
NO = not detected
CRaL = Contract Required auantitation Umlt
* = LT-901 Is a leachate water sample and not a monitoring well water sample
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SECTION 2

ascertain the degree of site-related inorganic contamination is to compare site data to NAS
Brunswick background groundwater inorganic concentrations. Background concentrations
of inorganics in groundwater at NAS Brunswick have been established during previous RI
studies from analysis of groundwater samples (E.C. Jordan Co., 1990a and 1991).
Concentration ranges of inorganics in background groundwater samples collected from
locations throughout NAS Brunswick are summarized in Table 2-7. The inaximum value
for each parameter was used to establish background values. Inorganic concentrations for
all Site 9 well samples in 1993 are listed on Table 2-8 with their respective MCLs·and the
background concentrations. For the wells north of the Neptune Drive, inorganics were
detected above NAS Brunswick background concentrations. Nearly all detections of
inorganics in MW-914 and MW-915 (except magnesium and sodium) were detected above
NAS Brunswick background levels. The buried ash upgradient of these wells apparently
contributes to inorganic concentrations, especially aluminum, iron, and manganese. MW-916
is upgradient of the ash landfill and, as such, may be considered to represent background
conditions relative to other wells at Site 9. Concentrations for barium, calcium, and sodium
detected in MW-916 are above NAS Brunswick background values. The value measured
for sodium appears anomalous in that it also exceeds levels observed in the downgradient
wells.

2.2.1.4 Leachate Seep and Sediment. To evaluate whether the old drain acts as a conduit
for any contaminants that may be site-related, a leachate surface water (LT-901) and a
sediment sample (SD-901) were collected on the south side of Neptune Drive at location
LT-901 (See Figure 2-1). These samples were analyzed for the same analytes as those
tested for in the groundwater samples. Results of the analytical samples are included in
Appendix B, and are summarized in Tables 2-4, 2-5, 2-6, and 2-8.

Detections of 1,1-DCA, PARs, and pesticides were noted in the sediment sample collected
at SD-901 (see Table 2-4). The leachate water sample had no organic detections, except
for toluene, a co=on laboratory contaminant, at a concentration of 11 p.g/L. Inorganics
detected in the leachate water sample are shown in Table 2-8. These values are almost all
below detected values as reported on Figure 11-11 (page 11-19) of the Draft Final Remedial
Investigation Report (E.C. Jordan Co., 1990a) which indicate a lesser impact over time.
Exceptions are sodium at a concentration of 711,000 p.g/L and cyanide at a concentration
of 11.6 p.g/L. The sodium and cyanide values are probably due to road salt runoff from
Neptune Drive. The use of sodium ferrocyanide as a de-caking agent in salt has been
documented in a study in Maine, linking it to cyanide contamination near salt storage piles
(Olson and Ohno, 1989). The association of elevated levels of sodium and cyanide and the
time of collection (March 18, 1993) suggests that these may be related to salt applied to the
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TABLE 2-7
BACKGROUND CONCENTRATIONS OF INORGANICS IN GROUNDWATCR

TECHNICAL MEMORANDUM: SITE 9
NAS BRUNSWICK

1,190 18,000

2.4 6.3

4.3 8

3 4

18 4,430

3.3 10

657 8,300

11 570

0.11 0.11

230 4,800

INORGANIC PARAMETCR

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

. Mercury

Nickel

Potassium

Selenium

SUver

Sodium

Thallium

Vanadium

Zinc

Cyanide

CRDL CP9/L)
200

60

10

200

5

5

5,000

10

50

25

100

3

5,000

15

0.2

40

5,000

5

10

5,000

10

50

20

10

MINIMUM (pg/L)

15

1.8

4.6

2,130

1.4

4

3.8

MAXIMUM (pg/L)

652

2.8

17

52,500

2.1

9.2

105

MONITORING WEllB USED TO DEFINE BACKGROUND CONSIST OF:

Waf. ANI> LOCAllON

~ MW-2118, Site 1

* MW-301, Site 11

* MW-312, Eesl of Base Boundary

* MW-320, S~e 6

~ MW-403, S~e 4

Sowcee:

DATE SAMPLED

9/8/88

11/5/90

11/9/90

11/6/90

12/7/88

WBJ. AND LOCATION

~ MW-702, Site 7

~ MW-703, Site 7

~ MW-705, Site 7

~ MW-801, Site 8

DAlE SAMPLED

9/15/88

9/15/88

9/15/88

4/14/89

E.C. Jordan Co. (1990). "Draft Final RI Report. Naval Air Stetion, Brunswick, Brunswick, Maine"; U.S. Department of the
Navy; Volume 3, Appendix K; August 1990,
E.C. Jordan Co. (1991). "Draft Final Supplemental RI Report - Naval Air Stetien, Brunswick, Brunswick, Maine"; U.S.
Department of the Navy; Volume 3, Appendix M; August 1991.

2-22
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TABLE 2-8

SUMMARY OF GROUNOWATER INORGANIC ANALYSES (1993)

TECHNICAL MEMORANOUM: SITE 9

NAS BRUNSWICK

-

~

SOUTH OF NEPTUNE DRIVE NORTlt OF NEPTUNE DRIVE

kG. CQI((:.

'MeL hMEOS ·LT-801 MW-804 _4IOtI MW.eo'1 MW-808iDUP
_.....

Mw-810 MW..'4 MW.e16JDUP Mw",. ..
CADL "'g/ll "'.., 3118/93 Z/4I03 214193 Z/4I03 214_ 214193 214193 3f18193 3118/93 311BJ93 ....../NAlIll

MAlYT£ ...., -, "'g/l.) ""'" "''''', "'g/l' "'OIl' "'.., "'g/l.) "'g/l.) "'...., ~

Aluminum 200 50-200 S 1,430 4,940 NO NO NO NO 241J NO 5,510 1,910/1,830 NO 652

Antimony 60 6 , NO NO NO NO NO NO NO NO NO NO ,

Arsenic 10 50R - 9.4J NO NO NO NO NO NO NO NO NO 2.8

Barium 200 2.000 1,500 54.4J NO NO NO NO NO NO 229 443/441 46.4J 17

Beryllium 5 4 - NO NO NO NO NO NO NO NO NO NO ·
Cadmium 5 5 5 NO . NO NO NO NO NO NO 6.4 NO NO -

Calcium 5,000 - · 16,700 18,400 14,100 40,300 24,100/25,700 2,14OJ 4,18OJ 33,800 51,300/51,300 22,000 18,000

Chromium 10 100 100 16.3 NO NO NO NO NO NO 9,9J NO/4,3J NO 6.3

Cobalt 50 - - 7.8J NO NO NO NO NO NO NO NO NO 8

Copper 25 1,300 T - 23.1J NO NO NO NO NO NO NO NO NO 4

Iron 100 300S · 7,19OJ NO 314J NO NO 360J NO 30,100J 12,DOOJ/12,100J 220J 4,430

lead 3 15 T 20 32.8 NO NO NO NO NO NO NO NO NO 10

Magnesium 5,000 . · 2,18OJ 5,520 4,31OJ 5,530 3,ooOJ/2,99OJ 775J 709J 3,05OJ 4,49OJ/4,SOOJ 2,29OJ 8,300

Manganese 15 50S 200 219 183 56.7 6,720 609/689 22,8 27.8 230 991/1010 14.7J 570

Mercury 0.2 2 2 NO NO NO NO NO NO NO NO NO NO 0.11

Nickel 40 100 150 NO NO NO NO NO NO NO NO NO NO ·
Potassium 5,000 . · 3,040J NO 2,19OJ 2,48OJ 2,63OJ/2,47OJ NO NO 3,57OJ 7,430/7,430 3,92OJ 4,800

Selenium 5 50 10 NO NO NO NO NO NO NO NO NO NO -

Silver 10 100 S 50 NO NO NO NO NO NO NO NO NO NO ·
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(continued)

-
TABLE 2-8

SUMMARY OF GROUNDWATER INORGANIC ANALYSES (1993)

TECHNICAL MEMORANDUM: SITE 9
NAS BRUNSWICK

-

~

SOUTll OF NEPTtINE DRIVE NORTH OF NEPTtINE DRIVE
> ..

''. IlitQ.COMl:,

"'MeL 1'+MEGS -LT-80' MW_
_....

MW'-807 MW.eo8JDUP
_....

MW4I10 Mw-8'4 MW.;e1 GiDtJP . MW..,e OF
CRtlL -, wOl\I 3118113 2/4/9. 214/93 2i4193 2/4/93 2J4I93 2/4/9' 3/fB/83 3ii8ln .

I, 3J181a "ltillItli.IN.UB
ANALVn: "'OIl) !Po'Ll !Po'Ll ~gIl.l !Po'Ll "...., lPo'Ll "...., lPo'Ll f#Gi'Lt 1,iI1IIIJ,' .. "....,

Sodium 5,000 . - 711,000 6,240 35,400 16,200 15,100/16,200 4,03OJ 2,55OJ 4,100J 27,900/27,900 58,800 52.500

Thallium 10 2 0.4 ND ND ND ND ND ND ND ND ND ND 2.1

Vanadium 50 . - 11.OJ ND ND ND ND ND ND 6.2J ND ND 9.2

ZInc 20 5.000 S . 195 8.8J 6.9J 13.8J ND/8.1J 10.4J 7.9J ND ND ND 105

Cyanide 10 - 154 11.6 ND ND ND ND ND ND ND ND ND .

Notes:

CRDL
JJ9/L
MIN
DUP
ND
J
LT
•
+

++
R
S
T

Contract Required Detection Umit
mIcrograms per liter
monitoring well
duplicate sample
not detected
estimated value
leachate
LT-901 Is a leachate sample and not a monitoring well sample
Acccrding to Safe DrInking Water Pel (SDWA), U.S. EnvIronmental Protection ~ency (USEPA), 1992, Fact Sheet DrInking Water Regulations and Health Advisories. Office of Water, washington,
D.C., December, 1992.
Maximum Exposure Guideline, as established In the Maine Drinking Water Rules (l().144A CMR· Chapters 231-233).
Under Review
secondary Drinking Water Standard
Based on Treatment Technique, Vafue given Is an action level.
Value not available

WOO6931ZT.OBO/IO



SECflON2

nearby road surface. This association has also been shown to occur at Site 8 surface water
sampling locations (B.C. Jordan Co., 1990a, p. 10-32).

2.2.2 South of Neptune Drive

It was recognized that additional soil and groundwater data were necessary to better
characterize this part of Site 9. The efforts conducted to collect these data included:

• a ground survey and base map production
• a geophysical survey with ground-penetrating radar (GPR)
• six borings
• nine soil samples for off-site analysis
• two groundwater monitoring wells (MW-909 and MW-91O)
• one round of groundwater samples for off-site analysis from two newly

installed wells (MW-909 and MW-91O) and four existing wells (MW-904,
MW-906, MW-907, and MW-908)

• the validation of laboratory analytical data

2.2.2.1 Groundwater Flow. Historically, groundwater flow has been southeasterly (E.C.
Jordan Co., 1990a and 1991) with discharges occurring in the southern and northern
unnamed streams.

Because it was not known if the southern stream acts as a fully effective discharge line for
contaminants detected north of the stream, two groundwater monitoring wells (MW-909 and
MW-910) were installed south of the southern unnamed stream (see Figure 2-1). Ten-foot
well screens were installed in sands just above a clay zone in each of these borings. These
wells were installed for the long-term monitoring of groundwater south of Site 9.
Groundwater levels in these wells were measured on February 4, 1993, and these levels are
shown on Figure 2-1. Elevations of stream sampling points north of these wells are
approximately 35 feet above MSL.

The observed leachate discharge (LT-901) next to MW-903 indicates that the streams at Site
9 may act as partial collectors of contaminants at the site. Observed piezometric levels in
MW-903 are normally several feet above the adjacent leachate discharge area, indicating a
substantial upward gradient at this location. Also, gradients seen at other NAS Brunswick
sites withsirnilar geology show groundwater flow distant from the streams being nearly
horizontal, with discharging gradients close to the streams. Based upon the water levels
observed in MW-909 and MW-91O and the levels of the stream north of these wells, it
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SECI'ION 2

appears the stream is a discharge area for shallow groundwater both north and south of the
stream.

2.2.2.2 Septic System. A geophysical survey using GPR and a metal detector was conducted
at Site 9 to help establish the location of the septic tank and leachfield presumably located
east of Building 201. The septic system, according to Navy maps, consisted of approximately
50 feet of 8-inch pipe exiting the east side of Building 201, which ran into a lQ-by-15-foot
septic tank. Connected to the septic tank were five circular cesspools arranged in a trellis
configuration. Typical of this type of system, the cesspools had slotted sides allowing
effluent to infiltrate into surrounding soils. The geophysical survey results confirmed the
location of the septic tank, but the associated five cesspools were not positively located.

Using the results of the geophysical survey and a plan of the septic system obtained from
the NAS Brunswick Public Works department, six borings (Le., CP-l through CP-6) were
installed in the area of the septic tank and five cesspools. One boring was drilled through
the top of the septic tank and a sample of the solids (soil and/or sludge) on the bottom of
the tank was collected for TCL VOC analysis. The boring was not drilled through the
bottom of the tank. Five additional borings were drilied at locations established as being
the likely locations for the cesspools. As described in the boring logs, all but the boring at
the Cesspool 3 location intercepted cesspool construction material (e.g., bricks, concrete,
gravel-bed material) and/or the organic mat that accumulates around a septic system. This
black organic mat would not otherwise be present in a typical soil profile. Five soil samples
were collected from these borings and were submitted for analysis for TCL VOCs. Three
of these soil samples were also analyzed by the Toxicity Characteristic Leachate Procedure
test for VOCs. A su=ary of the VOC analyses for soil samples collected at this site is
shown on Table 2-4, and sampling locations of the borings are shown on Figure 2-1. The .
boring logs describing the observed soils and showing sampling depths and analytical data
are included in Appendices A and .13.

VOCs detected above CRQLs included acetone, 2-butanone, and chlorobenzene. Acetone
and 2-butanone are co=on laboratory contaminants (USEPA, 1988). Only chlorobenzene,
at a low value of 16 /lg/kg, may be considered a site contaminant. In the cesspool soil
samples, all TCL SVOCs and pesticides/PCBs were below detection limits.

2.2.2.3 Groundwater. Two weeks after monitoring wells MW-909 and MW-91O were
developed, groundwater samples were collected from each of the newly installed wells and
from the four existing wells (MW-904, MW-906, MW-907, and MW-908) behind Building
201. Samples were sent for analysis for TCL VOCs, TCL SVOCS, TCL pesticides and
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SECTION 2

PCBs, and TAL inorganics. Analytical data for organic analyses in groundwater are
summarized on Table 2-6, and inorganic analyses are summarized in Table 2-8. Boring log;
and well installation diagrams for the two new wells and analytical data are presented in
Appendices A and B.

No TCL VOCS were detected above their CRQLs. However, detected vinyl chloride (NO
to 9J p.g/L), 1,1-DCA (ND to 2T p.g/L), and toluene (ND to 11 p.g/L) were observed in one
or more samples in the 1993 sampling event. Toluene is a common laboratory contaminant
(USEPA, 1988) and probably not a site contaminant. The remaining VOCs detected are
considered site-related.

Only one detection of an SVOC, bis(2-ethylhexyl)phthalate at 12T p.g/L in MW-906, was
observed. This analyte is a common laboratory contanIinant and is not considered site
related.

Only a few inorganics were observed in samples from MW-909 and MW-910 above NAS
Brunswick and site background concentrations, as presented by MW-916 (see Table 2-8).
Of these, only aluminum, iron, and manganese would exceed their respective MCLs, but
these are secondary standards based on aesthetic qualities and not on protection of human
health.
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SEcrION3

3.0 SUMMARY OF CONTAMINATION ASSESSMENT

North of Neptune Drive

Results of the TerraProbe survey and the three soil borings in the vicinity of Buildings 218,
219, and 220 have delineated both the lateral and the vertical extent of ash in the former
inactive ash landfill (see Figure 2-4). The ash extends on either side of Building 219, in an
oblong trench oriented northwest to southeast; it is not known if ash is located underneath
the building as well. Ash, found from 6 to 16 feet below the existing ground surface, is
mostly below the water table. Samples of the ash contained elevated levels of PAIls, which
are typical products of incomplete combustion (USEPA, 1982). However, groundwater
samples collected immediately downgradient of the ash dump did not contain PAHs above
CRQLs. Sporadic low levels (below CRQLs) of 1,1-DCA and vinyl chloride are not
indicative of a significant source of VOCs that continuously impacts groundwater at
detectable concentrations. Overall groundwater quality in MW-914 and MW-915 would
indicate that, although the ash is below the water table, organic compounds are not leaching
from the ash or migrating through groundwater flow at levels of concern to human health
or the environment.

Elevated inorganic concentrations downgradient of the ash dump were observed but are not
of concern because the concentrations are not above MCLs, except for cadmium, detected
at 6.4 p.g/L in MW-914 and manganese, detected at 1,010 p.g/L in MW-915. Higher
concentrations of iron, manganese, and other metals in MW-914 and MW-915 relative to
MW-916 (the upgradient well) indicate these wells are being impacted by leachate from the
ash.

South of Neptune Drive

In January 1993, borings were drilled through the septic tank and four of the five cesspools
to ascertain whether the septic system was the source of VOC contamination in groundwater
east of Building 201. VOCS, if present, would most likely be sorbed to organic-rich soils
within the septic tank and cesspools. Organic sediment in the septic tank and the organic
layers in the cesspools were visually identified and sampled to characterize this potential
source. While the septic system cannot be ruled out as being a past source of VOC
contamination detected in this area, results of these recently collected samples establish that
the septic system is not a current source of contamination.
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VOC contamination in groundwater is areally and temporally sporadic; VOCs have
occasionally been detected at concentrations equal to or below CRQLs. Vinyl chloride has
been detected sporadically at concentrations exceeding its MCL of 2 p.g/L. No SVOC or
pesticide/PCB contaminants of concern in the groundwater were observed. Low levels of
contamination were observed for several inorganic analytes.

Analytical results from February 1993 indicate that contaminants are not migrating beneath
the southern tributary. These data support the contention that contaminants in shallow
groundwater east of Building 201 discharge directly to the tributaries.

The leachate seep at the head of the northern tributary was sampled for a third time in
March 1993. A single VOC detection of toluene, a common laboratory contaminant
(USEPA, 1988), at a concentration of 11 p.g/L was noted in the leachate sample. Total
PAHs were detected at 30 p.g/L. Eleven inorganics, including arsenic, chromium, lead,
sodium, and cyanide were detected at concentrations above the NAS Brunswick background
levels. These elevated readings are likely the result of non-point source contamination
relating to anthropogenic activities. The presence of PAHs, pesticides, and PCBs in the
seep sediment sample also is attributable to upgradient anthropogenic sources and the
strong tendency of these compounds to bind to fine-grained, organic materials. Only the
inorganics, cadmium, lead, and sodium, exceeded NAS Brunswick background concentrations
for sands, which would be expected to have lower concentrations of inorganics than the fine
grained sediments at the seep.
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SECI'ION 4

4.0 SUMMARY OF SITE RISKS

A human health and ecological risk assessment was conducted as part of the RI to identify
current and future potential risks to human health and the environment from contamination
at Site 9. Both cancer and noncancer risks were evaluated. These risk assessments 'are
presented in Appendix Q and are summarized in Section 15.0 of the Draft Final RI Report
(E.C. Jordan Co., 1990a). After submittal of the RI, additional risk estimates for Site 9
were developed at the request of USEPA Region I based on more recent guidance
(USEPA, 1991a). The revised risk estimates are presented in Appendix H of the FS and
are summarized in Subsections 8.1.2 and 8.1.3 of the FS (E.c. Jordan Co., 1992). That risk
assessment has not been revised since 1992 and does not incorporate.the 1993 data.

The risk assessments estimate the current and future potential risks to human health and
the environment posed by contaminants detected in surface soils, sediment, surface water,
leachate seeps, leachate-associated sediment, and groundwater. These risks are based on
contaminant levels detected at the site during the sampling events described in the RI
Report (E.c. Jordan Co., 1990a). For future risk estimates, a residential exposure scenario
was also considered that assumes long-term repetitive exposure through direct contact and
incidental ingestion of soil occurring 350 days per year for 30 years. This scenario simulates
the potential risks associated with future residential land use should the base close (E.C.
Jordan Co., 1992).

Carcinogenic (i.e., cancer) risk estimates are compared to a target risk range established by
the USEPA of 10-4 to 10';; and the Maine Incremental Lifetime Cancer Risk Guideline of
10-5• Risks exceeding 10-4 (i.e., one extra case of cancer in 10,000 exposed individuals) are
generally considered unacceptable although risks greater than 10-4 may be considered
acceptable, based on site-specific conditions (USEPA, 1991b). For noncarcinogenic risks,
a target upper-range Hazard Index above 1.0 has been established by USEPA.
Noncarcinogenic (i.e., noncancer) risk estimates calculated for all exposure scenarios for
contaminants in any of the media at Site 9 were all less than 1.0 (E.C. Jordan Co., 1990a).

The current human health risks associated with direct contact with PAH-contaminated
.surface soils using the predicted exposure scenarios range from 1.4xlO-5 (for exposure to
average contaminant concentrations) to 2.4xHt5 for the worst-case scenario (using maximum
concentrations). These risks are at the middle of the USEPA target risk range and slightly
exceed the Maine risk guideline.
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Additional risk estimates presented in the FS for the future residential scenario resulted in
total incremental carcinogenic risks of 7.8x10·5 and 1.4x104

, based on exposure to the
average and maximum detected concentrations. These risk estimates are at the upper end
of the USEPA target risk range of 10-4 to 10-6 and exceed the Maine target risk of 10-5 by
approximately one order of magnitude.

The exposure scenarios evaluated for Site 9 soils incorporate several conservative
assumptions, which means that the actual risk to humans will likely be less than estimated
and, for current land use, are likely to be less than 10-5• Both current and residential
scenarios assume that a young child or adult entering Site 9 will only contact soils from the
barbecue pit area. Given the limited areal extent of PAH contamination, this assumption
is considered conservative. It is likely that a person will also contact soils from
uncontaminated areas, resulting in a lower exposure dose than assumed in these evaluations
(B.C. Jordan Co., 1992).

Under current and future residential land use, carcinogenic risks associated with exposure
to stream sediment at Site 9 range from 3 x 10-5 to 3 x 1Q4, which are within and slightly
above the USEPA target risk range. These risks are due entirely to exposure to
carcinogenic PARs in sediment. The concentration of total PARs in these sediments range
from nondetect to 383 mg/kg.

Risks associated with exposure to leachate, leachate-associated sediment, and surface water
at Site 9 and risks associated with surface water and sediment at the Picnic Area Pond
under current and reasonable future land use were below levels considered to present a risk
to human health (E.C. Jordan Co., 1990a).

Potential risks associated with exposure to groundwater were evaluated based on a
comparison of contaminant concentrations to MCLs, MCLGs, MEGs, or health-based
criteria, as presented in Subsection 2.1.5 and Table 2-2. In addition, a quantitative risk
assessment was performed in 1993 to evaluate risks associated with potential future use of
groundwater from the portion of Site 9 north of Neptune Drive not previously evaluated.
The risks are based on the maximum and average concentrations of contaminants detected
in monitoring wells MW-914, MW-915, and MW-916. A duplicate sample for MW-915 was
analyzed and is considered a separate sample for purposes of identifying the maximum
concentration, but was averaged with MW-915 before calculating site average
concentrations. In the instances where the average concentration was greater than the
maximum concentration, the maximum value was used in both risk evaluations. The
exposure assumes a 70-kilogram adult drinking 2 liters of water per day for 30 years. The
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SECl'ION 4

calculations for this exposure are presented in Appendix C, Tables 1 and 2. The Hazard
Index is calculated to be 6.0 for the maxinlum concentration and 3.0 for the average
concentration, slightly exceeding the USEPA target level of 1.0, but below the USEPA
Region I value of concern for Hazard Indices of 10 (USEPA, 1989). The elevated Hazard
Index is due almost entirely to the presence of manganese. Manganese was detected at
1,010 p.g/L, more than an order of magnitude greater than NAS Brunswick background
concentrations. The incremental cancer risk is estimated to be 2x10"' for the maximum and
1x10-4 for the average, attributable to the presence of vinyl chloride in MW-915 at
concentrations below its CRQL. The estimated incremental cancer risk is at or slightly
greater than the USEPA target risk range.

An ecological risk assessment was performed to evaluate the potential risks to both
terrestrial and aquatic organisms from contaminant exposure at Site 9 (E.C. Jordan Co.,
1990a). Exposure to soil contaminants by terrestrial receptors appears mininlal. Exposure
to contaminants in the two streams may result in potential risk to aquatic organisms. DDT
is the contaminant of concern. in the northern stream sediments, and PAHs are the
contaminants of concern in the southern stream sediments.

Exposure to DDT was an initial concern because of the propensity of this compound to
bioaccumulate and bioconcentrate in food chains. However, DDT was detected in only two
of six sampling locations at an average concentration of 0.024 mg/kg. The chromc
ecological Hazard Index, based on a food-web analysis of exposure to this concentration, is
less than 1.0 for all species (B.C. Jordan Co., 1.990a).' This concentration is consistent with
expected residual concentrations of 'this conwrninant, because DDT was still widely used as
an insecticide in the 1960s and early 1970s. The, presence of DDT in stream sediments is
not interpreted to be related to past disposal activities at the site.

The presence of PAH compounds in the southeru stream sediments is attributable to base
operations, including motor vehicle traffic, aircraft exhaust, and aircraft maintenance and
fuel use. Total PAH concentrations in these samples ranged from 2.1 to 383 mg/kg, with
an average of 59 mg/kg. PAHs are ubiquitous environmental contaminants and may be
formed and released to t1le atmosphere during combustion of gasoline and fuels from motor
vehicles and incinerators, gas- and oil-fired heating units, wood, and coal (Federal Register,
1990). In addition, PAHs are a component of fossil fuels and are released to the
environment during the use and disposal of products containing these fuels. PAHs are
detected in air and soil samples from both urban and rural areas (USEPA, 1982). PAHs
have been detected in background sediment samples from NAS Brunswick at concentrations
ranging from 1.8 to 21.9 mg/kg (B.C. Jordan Co., 1990a).
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SEcrION4

The fuel-related organic compounds benzene, toluene, ethylbenzene, xylenes, naphthalene,
and methylnaphthalene, and the inorganic analytes calcium, iron, magnesium, and sodium
were detected in the surface water at Site 9. Only iron was detected at concentrations
exceeding the AWOe. The maximum concentration of all compounds except toluene was
detected in the upstream sample (SW-915), suggesting that nonpoint source runoff from the
roads and runways is the source of this contamination.
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SECTION 5

5.0 CONCLUSIONS AND RECOMMENDATIONS

Field investigations conducted in 1993 have helped characterize the portion of Site 9 north
of Neptune Drive and have provided information to supplement the data gathered during
the RI, which supports no remedial action and continued groundwater monitoring, both
north and south of Neptune Drive.

Sampling and analysis of soil and sediment in the cesspools and septic tank indicates they
are not continuing sources of VOCs to groundwater, and therefore, it is not reco=ended
that the septic system be removed. The VOC vinyl chloride has been detected sporadically
in groundwater immediately downgradient of the septic system at levels exceeding MCLs in
all six sampling rounds, so it is reco=ended that the groundwater continue to be
monitored in this area until concentrations decrease to below regulatory standards or
guideline levels. Contaminants were not detected in groundwater monitoring wells installed
on the south side of the southern tributary (MW-909 and MW-91O), indicating the
contaminants are not Inigrating beyond the stream; however, continued monitoring at these
locations is reco=ended to supplement the one round of data.

The inactive ash landfill north of Neptune Drive has been characterized in extent and
chemistry. Because the ash is located on both sides and possibly beneath an existing
barracks, it is not reco=ended that closure activities be conducted. Groundwater sampling
immediately downgradient of the ash dump did not indicate that contaminants are leaching
from the ash. PAHs, which were the primary constituents of the ash samples, were not
detected in groundwater. Vinyl chloride and l,l-DCA were detected in one well (MW-9l5)
at concentrations of 101 p.g/L and 11 p.g/L, respectively. l,l-DCA has no MCL, but the
Maine MEG is 5 p.g/L; therefore, the sole detection is probably not of concem However,
the MCL of vinyl chloride is 2 p.g/L and, although this groundwater is not used as a potable
water supply, the presence of vinyl chloride should continue to be evaluated. In addition,
certain inorganics downgradient of the ash dump were elevated slightly above upgradient
concentrations. Therefore, monitoring of groundwater north of Neptune Drive is
reco=ended.

Leachate sampled at a seep at the head of the northern tributary likely results from
groundwater flowing through the soils in the location of the former drain as well as through
the area of the ash landfill. Inorganics in the leachate and associated sediment may be from
the ash dump, but surface water samples downstream of the seep do not indicate the
inorganics are Inigrating. No current or future risks to terrestrial receptors have been
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SECI'ION 5

associated with exposure to the leachate or sediment, based on RI data from LT-901. In
addition, concentrations, as measured in 1993, have generally decreased since samples were
first collected in 1990. .

An ecological risk assessment was performed to evaluate risks to terrestrial organisms
resulting from exposure to the leachate (E.C. Jordan Co., 1990a). Minimal risks were
anticipated from ingestion of the leachate.

Compounds detected in surface water samples taken from streams at Site 9 are presented
in Figure 2-3. These compounds were compared to upgradient conditions and AWQC.
Only iron was identified as exceeding AWQC in the surface water samples. The maximum
concentration identified (5 mg/L) was approximately five times greater than the AWQC of
1 mg/L. The concentration of iron identified in the upgradient surface water sample
(SW-915, at 2.4 mg/L) also exceeded the AWQC. Only the maximum concentration of iron
identified in surface water (sample SW-920) exceeded the upgradient sample concentration.
Iron is naturally occurring in the soils, sediments and surface water at NAS Brunswick The
concentrations of iron in surface water samples that exceeded AWQC may be a result of
natural conditions, non-point sources or non-site-related sources.

The presence of DDT is from past use of this compound as a pesticide, and not past
disposal activities at Site 9. Because PAH contamination in the stream is a result of past
and ongoing nonpoint source discharges related to current operations, including motor
vehicle traffic, aircraft exhaust, and recreational activities -- and not past disposal practices
- contamination would be expected to return to the stream sediments after remedial action
has been taken. Therefore, no remedial action is recommended for surface water or
sediments, but these media should continue to be sampled and analyzed.

Analytical data identified a limited areal extent of PAH contamination in surface soils east
of Building 201. The presence of these compounds is considered related to the barbecue
pit and associated recreational activities. Exposure to these contaminants is not considered
to pose an unacceptable health risk, and continued use of the barbecue pit would likely
contribute to further PAH contamination. Therefore, remedial actions are not required for
surface soils.

It is interpreted that no continuing source of contamination has been found (other than the
ash as a likely source of inorganics) that is causing environmental impact and that the low
levels of contamination are not migrating off-site. Therefore, no remedial action is currently
warranted at Site 9. The Navy is proposing to conduct additional investigations in
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SECI'ION 5

upgradient areas in an attempt to locate a source of the low-level organic contaminants
detected at Site 9. Therefore, until the new data have been collected and fully evaluated,
current recommended actions are being considered as interim actions. The only
recommended actions at Site 9 at this time include institutional controls to prevent the use
of groundwater, and the monitoring of groundwater, surface water, stream sediment,
leachate, and seep sediment as part of a long-term monitoring program. There is no current
risk because no one is exposed to groundwater. Institutional controls should be
implemented to confirm that future risks do not exceed target risk ranges. Monitoring
groundwater would indicate whether contaminant concentrations change over time and
establish whether expected natural attenuation is occurring. Surface water and sediment
monitoring would also track contaminant concentrations to evaluate the impact, if any, of
groundwater discharge to the streams. It is recommended that a monitoring program be
developed by the Navy in cooperation with the regulatory agencies. Monitoring should
occur for a minimum of five years, after which all data and associated human health and
ecological risks will be reevaluated. The need for future remedial actions will be made
based on this review.

Based on current information, the Navy believes that the recommended steps at Site 9 are
consistent with the requirements of Section 121 of the Comprehensive Environmental
Response, Compensation, and Liability Act, and its amendments, and to the extent
practicable, the National Oil and Hazardous Substances Pollution Contingency Plan.
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GWSSARY OF ACRONYMS AND ABBREVIATIONS

AWQC Ambient Water Quality Criteria

bgs below ground surface

CRQL Contract Required Quantitation Limit

DCA dichloroethane
DCE dichloroethylene
DDT dichlorodiphenyltrichloroethane

FS Feasibility Study

GPR ground-penetrating radar

MCL Maximum Contaminant Level
MCLG Maximum Contaminant Level Goal
MEG Maximum Exposure Guideline
mg/kg milligrams per kilogram
MSL mean sea level

NAS Naval Air Station

PAH polynuclear aromatic hydrocarbon
PCB polychlorinated biphenyl

RI Remedial Investigation

SVOC semivolatile organic compound

TAL Target Analyte List
TCL Target Compound List

/£g/kg micrograms per kilogram
/£g/L micrograms per liter
USEPA U.S. Environmental Protection Agency

VOC volatile organic compound
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ABBREVIATIONSPROPORTIONS

Trace (Ir)
lillie (II)

Some (so)
and

(-) AMOUNT (+)

0·10%
10·20"1.
20·35%
35·50"1.

f • fine
m_medium
c. coarse

gr. gray
bn. brown
blk • black

S • Splil Sooon
T • Thin Wall Tube Sample
V. Vane Shear Tesl

!JJ01020OCal ABB Environmental Services, Inc.



Total Depth: -to

Boring No.: \1.l..<..:>

Page I ot

Completed: I Le '1~

PI Meter.

Protection: 1/

-g Below Ground:

BLOWSJ6-IN.

Material: PVCz" (10)

SOIlJROCK DESCRIPTION

'S.(.,:>p'/

1ZE:c>o,.....~u>,."11.....e:~)T~
Sl..".)tb""''l",~

I
o
0::

SCreen:

a:
w ::: rn >
'" ... a:
::l< l1. W W

~
::> w rn >
z 0 ~

0
~ w w <>w::: .... ....

~ IE... l1. l1.
l1.

~ ~ '" zw < w
0 rn en .... l1.

-I I ::>-

• 0.7
~

~-z. .;
I
7

~ITIDP ~"...)

<;'4~e;~~~ ~
61t.A'1 SIL..1"!~ ~. Sl1

, I

I I

I , ,
Z

I
I I I

I , .
I J

I

I

11
I

Z-I

/0 S"'!> LO 3=-
'!>~ Sn<l>"TI.F15P ~"'" fi...'" S~p)I 1.4-I'L L-. crz.,G C; Lt••, Ao.=>c:> ~LW- I II.~

l5>~ ..... ,., ~ ...e; ............. ,T~ I I
~"=>...... We;r H=L,",""I)~
<1

.,
, I

! ,
~>

./ 0

J'J l~ ; ~~ t=i. ...li> s;,..,."'.J <So"'/O Su... T..
I I

"* ~I "Z.
':>, ....'" ) \Ncr,~17

ABBREVIATIONSPROPORIlONS

Trace (lr)
Little (II)
Some (so)
and

(.J AMOUNT (+)
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10·20"1.
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35-50"1.
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m- medium
c. coarse

gr. gray
bn. brown
blk. black

S • Split Spoon
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Client U.S. Na...,.. BI'1IDSWick

ntractor: Date Started:

Method: HSA/CASING Casing Size: (10)

Boring No.:

Protection:

Completed:

PI Meter: BNX/TIP

Ground Elev.: Soil Drilled: Total Depth:

Logged by: Checked by: -g Below Ground:

SCreen: (fl.) Riser: (fl.) Diam: (10) Material: PVC Page Z- of: 3
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PROPORI10NS

Trace (Ir)
Lillie (11)
Scme (so)
and

l-l AMOUNT l+l

0·10%
10·2ll'l'.
20·35%
35·50%

ABBREVIATIONS

f • fine 9' • gray
m _ medium bn. brown
c • ccarse blk • black

S • Splil Specn
T • Thin Wall Tube Sample
V • Vane Shear Te.,
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MONITORING WELL CONSTRUCTION DIAGRAM

Project NASB
Project No. 71<."1.0 "1
Elevation ---=:r:1'z....DL....__

Site'" Driller tt~D ~H~!?rt=.IA.·
Boring No. 4 0 4 Drilling Method"~'- _

~ate Installed~ Development Method _

.J----- Elevation of Boltom of Screen:
1---1 Depth of Bottom of Screen: ':;:''''':5::::''7·---

Depth of Sediment Sump with Plug: __-

L

Riser Pipe 10: _--''2.=-'' _
Type of Riser Pipe: _-'"f"_v"'L!=::~=___,__-_

Type of Backfill: ;:::;-:--:-___,_,..--:=--
VOL-~4tZm{1

10 of Surface Casing: __~ _

Diameter of Borehole: _

Elevation of Bottom of Borehole: --:;-::-.,--__
Depth of Bottom of Borehole: 4D •

Sediment Sump with Plug

Type of Sandpack: -:fax-- E""n;e t,....,p

Type of Screen: _

Slot Size x Length: to~
10 of Screen: _---"'2""'_. _

4----- Elevation of Top of Seal: _-:- _

Depth of Top of Seal: _--L;IZ~,5::.1.---:::_--,,.
Type of Seal: 1':>a>n...> Ii];; - Riot!!:' 6?~D Cl.l\ps

- .....1-----

4----- Elevation of Top of Sand: = _
Depth of Top of Sand: __"Z.=.="7-=-. _

~--1 ------- Elevation of Top of Screen: -:::"7'7"""---
Depth of Top of Screen: __'Z;==6~' _

Elevation of Top of Surface Casing:,--: _
1-11'---- Stick-up of Casing Above Ground Surface: _

Elevation of Top of Riser Pipe: _
Type of Surface Seal: {~..-
Type of Surface Casing: .;:S:;;uo!l%k:""",~ _

f-:l-7r.7'--_.r--

t
[

r
r
I

I
[

I

t

I
t

L

Ground
Elevation

ABB Environmental Services, Inc.



Screen:

Checked by:

Riser: 10. +(ft.) Diam: 2 ft (10) Material: PVC

Boring No.: H.vJ
Protection: V
Completed: I 11

PI Meter: HNKII

Total Depth: n
'g Below Ground: 8.1
Page I ot"Z.
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ABBREVIATIONSPROPORI10NS

Trace (tr)
UttIe (II)

Some (so)
and

(-J AMOUNT (+)

0·10%
10·20"1.
20·35%
35·50%

f • fine
m.medium
c. coarse

gr. gray
bn. brawn
blk. black

S • Split Spoon
T. Thin Wall Tube Sample
V. Vane Shear Test

ABB Environmental Services, Inc.



MONITORING WELL CONSTRUCTION DIAGRAM

Project NASB
Project No. '11'Z.-J -04
Elevation _:rt7..t...r::z.i2L«.. _

Sne 9 Driller H'e( l:?'AuS'ZQ51A.
Boring No. J:1.L.y "i 16 Drilling Method -..J.:j1-k4=~ _

Date Installed~ Development Method _

Ground
Elevation

1l301lllllO

Elevation of Top of Surface Casing:

r-it------_ Stick-up of Casing Above Ground Surface: ;- r
Elevation of Top of Riser Pipe: -!:S:.....::4",-__
Type of Surface Seal: -'~-=':="'r=:.:' _
Type of Surface Casing: "'i'" 'eo =51!00......

1-:t7'f.+-_/'"'"»

ID of Surface Casing: _-,4,-'_'..:.' _

Diameter of Borehole: 4-. -v;" '0 A1'i4-

Riser Pipe ID: Z L...?1+"
Type of Riser Pipe: 1"v?-- to 'ii F

Type of Backfill: ~/-r?> 7Cr
IA/su.- B0(

------ Elevation of Top of Seal: _-=- _
Depth of Top of Seal: '3 'Fe
Type of Seal: ~Ee'fDP I ~ 7EZ+e:iT"S-~~

/:<., . Elevation of Top of Sand:

I Depth of Top of Sand: 5pc
I Elevation of Top of Screen:

[ I Depth of Top of Screen: t'

F
I

'"Pvc......Type of Screen:

I
I Slot Size x Length: LQ S. etC

- I ID of Screen: . -z. L...G:vt
I -- I ?C<",...;t=/~S· ?Q- Type of Sandpack:[

I
I

Elevation of Bottom of Screen:

I
I Depth of Bottom of Screen: rl...... '

r I Depth of Sediment Sump wnh Plug:

I
I Sediment Sump wnh Plug

L
I

- • Elevation of Bottom of Borehole:
Depth of Bottom of Borehole: I'?

ABB Environmental Services, Inc.



Client U.S. Navy, Brunswick

Contractor. N ~B Date Started:

Method:~ Casing Size:

Ground Elev.: Soil Drilled:

1-(~"""3

(10) 4. 2.S'· liSA-

I '

Boring No.:

Protection:

Completed:

PI Meter.

Total Depth: 1"1 '
Logged by: ::Jf<. Checked by: ~ Below Ground:
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e PROPORTIONS (-J AMOUNT (+)

Trace (tr) 0-10%
Little (II) 10-200/.
Some (so) 20-35%
and 35-500/.

13010200(_)

ABBREVIATIONS

f • fine gr • gray
m • medium bn. brown
c • coarse bJk • black

S _ Split Spoon
T _ Thin Wall Tube Sample
V _ Vane Shear Test

ABB Environmental Services, Inc.



Client U.S. Navy, BI"IIJISWiclt

Contractor. '" H-13 Date Started:

Method: BSAlCASING Casing Size:

Ground EJev.: Soil Drilled:

Logged by: II.- Checked by:

Screen: ./ (ft.) Riser:"'/ (ft.) Diam:

H r-'13

./ (10) Material: P).'C'

Boring No.: -"'2.
Protection: :D
Completed: I-I r, -'13

PI Meter: H-NU. - III/A
Total Depth: I 'i -

~ Below Ground: "'" 3 '
Page I of: ,
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Little (II)
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ABB Environmental Services, Inc.



Client U.S. Navy. Brunswick

Contractor. NIt Date Started: l-I"'f -'i3

5-913

Total Depth: A-

Completed:

Protection:

PI Meter:

Boring No.:

g Below Glound: ""~"

/-r:f -13
Casing Size:

Checked by:

Soil Drilled:

-0-
Ground Elev.:

Logged by:

Method: BSA/QI M"IG
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Trace (Ir)
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Some (so)
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(-) AMOUNT (+)
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Client U.S. Navy, BIl'IIJISWick

Contractor: tVIf 6 Date Started:

Method: HSAI~ENO Casing Size: (10) 4.25'"

Boring No.: MW- ~ I
Protection: D
Completed: 3 - 3 - 1 3

PI Meter: -r l:

Ground Elev.:

Logged by:

Screen: /0

Soil Drilled:

Checked by:

(ft.) Diam: :z." (10) Malerial: PVC

Total Depth: /71 '
g Below Ground: ,...,
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ABBREVIATIONSPROPORTIONS

Trace (rr)
UttIe (II)

Some (so)
and

(-) AMOUNT (+)

0·10%
10·20%
20·35%
35·50%

f. fine
m_medium
e _coarse

gr. gray
bn _ brown

b1k. b1ad<

S • Split Spoon
T. Thin Wall Tube Sample
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Project NASB
Project No. '9",1- -0'
Elevation _

S~e Sfre "2
Boring No. t11w- 91L{
Date Installed ,2-3 -qj

Driller N. #. [3 ".e.WS / v. 1'1f~
;

Drilling Method _-!..#:...~::::'A,-,-- _

Development Method J)I!.I~ PUnI t"

Ground
Elevation

ll3O'OZlO

Elevation of Top of Surface Casing:---: _
1-11'----__ Stick-up of Casing Above Ground Surface: _

Elevation of Top of Riser Pipe: _
Type of Surface Seal: Cp lJatf:T€
Type of Surface Casing: ,.. • ~~

1+7r.r-_..r--

10 of Surface Casing: --~'il--'''---

Diameter of Borehole: __Jf..:...-'-2..:::5:...~_#___'_~:....4'___

., ~~

Riser Pipe 10: ~__~"'-==,.,....,, _
Type of Riser Pipe: _~PL...:..Y""C-,,- _

Type of Backfill: Ull1e~ lJ -IN
Poe. V:;~oIt! ~....... .", 3'

....---- Elevation of Top of Seal: _---::;-;- _
Depth of Top of Seal: _::----=3_'_-=-_~
Type of Seal: P"L!! 4<=-~ I!J-"Nf: c.*~

....---- Elevation of Top of Sand: __"":'"~ _
Depth of Top of Sand: 5 '

-:------ Elevation of Top of Screen: __:;::;-:;--__
Depth of Top of Screen: 1 '

Type of Screen: -,---_---:>-:-:---:_-,,;- _
Slot Size x Length: IC"-X I), DI •
JD of Screen: __--'2"'--H _

Type of Sandpack: "PDDL hl.-I/;")! 51ND

-.-+_---- Elevation of Bottom of Screen: ----:::-0---
ij----l Depth of Boltom of Screen: 11 '

Depth of Sediment Sump w~h Plug: ~/+

Sediment Sump w~h Plug

- ...----- Elevation of Bottom of Borehole: _-=-;-__
Depth of Boltom of Borehole: 1:C '

ABB Environmental Services, Inc.
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~-------------------------------------------------------.

. : ..:. .. ..
- - Boring No.: /III W - '915

Client U.S. Navy. Bnmswiclt Project No. ~'1'1J9 Protection: ]:>

Contractor: /VIH3 Date Started: 3-}'13 Completed: 3-~-".3

Method: HSAl'c;Jl,SHf6 Casing Size: (10) 1.~5" liSA-
.,

PI Meter: -rE.

Ground Elev.: Soil Drilled: /1' Total Depth: 1-:;'-

Logged by: -rL Checked by: :g Below Ground: "- "1 '

Screen: 10 (ft.) Riser. '7 (ft.) I Diam: ~ (10) I Material: PVC Page / of: I

a:

~
w ::l: >en I- '" a:
:l; I>. W w

i= ::> w '" > '" < z
Z 0 > 8 '" !< Q\!;. f E <w w w .... 0 !<::l: .... ....

~
"- " ....l- I>. I>. .e, >I>.

~
:l; .... .... w

~ 0 5 ww < w • SOILJROCK OESCRIPTION BLOWSi6-IN. ;: ....
0 '" '" .... I>. ii: '" w

- tJ -- · .A -
- · .-

.;>.-= . -'A -- . . '.<1 .--
1 'l

-- ;: -
'-I~ :;::: -

~
-rAN riNG -J.1J ;S.4...I~ uO"'~, At:·,~S

~
"}{ /I I ,1

~ -- 0- ~-I
/" (<:r'f well ~~ L -/.; 1-

/,~
o • -If--l I 1

, , - -- I - -- 0 , - -- , . -
&~

0 :: - -
1 .. . - . -.~- · 0 - ~~ri-1- r-- 6.11.Ay ~A"'l) I very wei( ......IZ!> I

, · -; - '';'-

6 t - - -:-:-
~4

03.0
~n1> ' 6>-rpA< Mot! Il.p(JI4Uwt I

-:: -
10- /" 0 I. -- '.0 ~ A'¥*'M:< fltt:ces 1 ;;.. , -I .- ,,- .-- c;.~ 11> 1OA.4t ',;;,tl.<:e.v ~ $.+c::i<-+T

1 • • -

~
"" -=

-- ,.:;,
'" • -

(2.- <7-3 ./ " 1'»1:t1J"'t /I1'~""U~ p'1AJ6 .$4...0, Str. ?111
~ .' -.- /.6 -s..,..,~ "'N£ 1!.co,"!5 - <'fLy '-''*' 7b

1 '-, · .- =S.~1- w/ 1'/>.",1' 1I-yi)1l."c.~D~ ! · -=
, -- , . , -

"I~
. \. I · . -'. .

Z
.-DL4V(. 4M-y IIiICAT;e/JUS ~l> ,AWTtE!I> I ' .. :.., ;J..D "'/ pM JJr ""8a~ i "lAIC Roo>rS, .., , • . "' -- S..f ",- D , - -- /.0 ~'~TCZ> - RED 1tJ"-I,)'t F-1M1LS,of'("

. -I : .-
/;omwI- 0''-'1 La ........, ~ .4.

I 1 , 0, F ~ =-It. - - I I , l- e ~ !-- 1lJ1' I ,
I-- 8. o. B. @ ,-:r ' i -- -- I , -- I -

: ! -I -- I I -I

PROPORTIONS (-) AMOUNT (+) ABBREVIATIONS
Trace (Ir) 0-10% f. fine gr. gray S • SpJ~ Spoon
LillIe (II) 10-20% m _ medium bn. brown T • Thin Wan Tube Sample
Some (so) 20-35% e. coarse blk. black V. Vane Shear Tesl
and 35-50%

ABB EnVironmental Services, Inc.



. . MONITORING WELL CONSTRUCTION DIAGRAM :. ''';;' : .: :::.,,,

Project NASB
Project No.. ll;) 1 -o<j
Elevation ---''--_

Site S, n:: '1 Driller .11.4.0. /.T. /11 ICM4<pJ
J

Boring No. 1M w - q IS" Drilling Method 1t:SJ'Ir
Date Installed 3-5 -"13 Development Method ZJ.e,u- P<-f".,p

Type of Sandpack: POOL PII...:n;;a "!JftVD

Ground
Elevation

0301l1ZlO

I
I
I
I
I
L

Elevation of Top of Surface Casing: _,-rt----__ Stick-up of Casing Above Ground Surface: _
Elevation of Top of Riser Pipe: __.....:..__
Type of Surface Seal: CWCl2ert?

1-+,;r77--_..r- Type of Surface Casing: ':SZC£Z.

10 of Surface Casing: __-'1.1.-... _

Diameter of Borehole: _---!.i-....;.)':...:::S_"_Ifu..:S::::.A-~
., ...

Riser Pipe 10: ---~<><,..,c:-::------
Type of Riser Pipe: __L..P...:y...:c:..::- _

Type of Backfill: e,fJ,vcae;rt;" ,0
$k/ep,.G.(! ee.,..., 3 - Dqrt-..

------ Elevation of Top of Seal: _"""""'--.- _
Depth of Top of Seal: -:-__3,-;;-~_-:---=:~
Type of Seal: m,ee <:'~<-D 8-.1". C trIeS

... ,,' ------ Elevation of Top of Sand: _-:;-,.- _>t, Depth of Top of Sand: __~5,-' _
1--04 ;;:.::------ Elevation of Top of Screen: _=-.,....... _

'~\ De~h of Top of Screen: _---'1~'---_

:r.1 ~r~es~:~r~:~~"-h-: -=.~;.~~~!jx"'c..:....-:,;;,6-="""'i):,:,"-=..=-..._ -_-_-_-_-_

, 10 of Screen: .:::f}.:...~' _

"

'/1
f-
--4' _JI----- Elevation of Bottom of Screen: --::::.-::,..---

Depth of Bottom of Screen: r::;..'
L---_.r--:':--_ Depth of Sediment Sump with Plug: ~

.J Sediment Sump with Plug.,
- .....1------ Elevation of Bottom of Borehole:,..-r:;;--:;-__

Depth of Bottom of Borehole: 11"

ABB Environmental Services, Inc.



ABB EnVironmental Services, Inc.

... ~ :>-, :~
h',.:."'-'"1:1I ' ... : • .... •. . .-....
'.. - - Boring No.: ,11 .v - '7' (,

Client U.S. Navy. Brunswick Project No. 1a -r-lJ'f Protection: D
Contractor: !J/fi?J Date Started: 3 -'-1-13 Completed: 3-'1-'13

Method: H5A/e aBRIG Casing Size: (10) If. z,'S -:f1'5,'1- ..
PI Meter: ff

Ground EJev.: Soil Drilled: 11'" Total Depth: /]- /

Logged by: ,I- Checked by: ~ Below Ground: "" 7'

Screen: 10 (ft.) I Riser: 'f (ft.) I Diam: ;).. (10) I Material: PVC Page / of: /

0:

~
W :c

'"
>

'" I- 0:
::E Q. W W

[ :::l W '" > en < z
Z Q > 0 ~

I- Q

t <.J 'E <w w w .... Q ~:c .... .... '" <.JI- Q. Q.

~ .So .... >
Q. ::E ~

.... .... ww < 5! w Q <5 w ....
Q en en .... Q. a: - SOIUROCK OESCRIPTION en BLOWSl8-IN. ;: w

- I .C-- '-" " c-- I , -- ,~ -I;)..-
I -- I

.1 -- I
.. -- I .~ ;..,-= I -

~ ~
F1L.1.- .~~ lll-O np :'~,L.. -~cic. 1't1 I. (, Il II; ,

~
-- I I ! ~ -- S-( 0 rAN FIL.I.,t:IAJ~ ~Ni),W4~£,~'i'" !'5p I I -- /.3 .,. De-"1 DoIt!r &" ...r ___<£ -'(<<1/"'" -- • . -"'- FUJi!; ''''''''' ~o I L.a~~ ;'MQ ~,.. i • -I I I , ..- , • -. ,

- , -- I " - -I
. ,

- :: =-! - I . ·I i
~

-
I , .- "'~- ,

- v

X
O'-lve 4'*7 w/ tZu~ry R,;;rJ UNS" ~ I I , :;-

~ ~p
" , --- 61;¥ I'"~ -

10 -
S-! I;;) /.oJ A- ~f'C1)/ ':'.412 's"AI'i:) 1/. lIVe~ I , -/. /

,
I , -- ~o~'"'fD ,~" siI..r) .......s J1f~
I

.-:: • -- · "'-- :.........; I I I '. -- ! I ,
: I-/)..- I I .-
~ .. f--- I I f

l-I ,- .... I-
- I I I = l-I I i :

- - , I-If-

~
~A4<f I.!>"4"",J ."1 1G-A1::-G..:u'.s "54>ov.>, ..... I , I · . , f--- l.;J.o , 13 - I-- $-3 V6" 0 ~7U~77iD I ,/~..y Nt! I.L ~;n) '/ I I I I-,

I , ·- I. ~f~ I-at.A:;AAJ , , I ".
II, -= I i ::: l-

I'--' I - ~I ,
I 0- . . I-- I I '. ,

I-

t).c·B@ /1'/ , i r-- I-- I f--I ,- , I-
- , I-
- I-
- , c-,

PROPORTIONS (-l AMOUNT (+) ABBREVIATIONS

Trace (tr) 0-10% f .. fine gr ~ gray S ~ Split Spoon
Uttle (II) 10·20% m =medium bn .. brown T ~ Thin Wall Tube Sample
Some (so) 20·35% c ... coarse blk ~ black V .. Vane Shear Test
and 35-50%

,
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Project NASS
Project No.· :r /;L 1- .", 'i
Elevation _

.' ~"I"~' • ~ ti" ~ l/' :

Site S 17£ 9 Driller;.,j J..I B /.;T. Ih 1C/-f.,'J-uD

Boring No. MW- 9/<. Drilling Method'_---'I:.:..t.:S:::..4-'- _

Date Installed 3-'-1- 'j., Development Method J),elu'" ""1.,..,1'

10 of Surface Casing: '-f.:..._"' _

Diameter of Borehole: __i.f~:),~S_"'-,-II-....:'S'....:A_'_

Riser Pipe 10: ...::.;1::....... _

Type of Riser Pipe: __!::.p..:,,r.::c::..- _

Type of Backfill: t ....nc.A-e-T"E rau""
o~- 3 ~ lilt; j

Type of Screen: __:.:..p+ve.-::·=--.--:r.-__
Slot Size x Length: -!-/"'0_",.:.1':.......:0::.:':...:0:..:/....:.._' _
10 of Screen: __---'2?2!.~,., _

Type of Sandpack:

Sediment Sump with Plug

Elevation of Bottom of Borehole:
Depth of Bottom of Borehole: -""/""1""'-'/--

+---- Elevation of Top of Seal: _

Depth of Top of Seal: -",,~'.:J.'=l_':=-__-.
Type of Seal: 81U ~'''''/) BeN/, Clfles

....---- Elevation of Top of Sand: ---r-----
Depth of Top of Sand: 5 ~ '

------ Elevation of Top of Screen: __:t:.r:::- _
Depth of Top of Screen: _

.-1------ Elevation of Bottom of Screen: _=-.,.-__
Depth of Bottom of Screen: /~ /
Depth of Sediment Sump with Plug: AI'/ A-

i

- ~.._----

Elevation of Top of Surface Casing:, _,-rt----__ Slick-up of Casing Above Ground SUrface: _
Elevation of Top of Riser Pipe: _
Type of Surface Seal: Oa,oJcg,ffi
Type of Surface Casing: ?'r?ZfZ:I-:M:a--_..--..

I'·
[ .... l----l

[

f
[

I

I
f

I
r
I
L

Ground
Elevation

9'3010200

ASS Environmental SerVices, Inc.



COPIES OF FIELD NOTES TAKEN

DURING TERRAPROBE SURVEY
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ANALYTICAL RESULTS
1993 FIELD INVESTIGATIONS AT SITE 9



e To:

From:

Date:

Tom Longley

Kate Kuebler

March 30, 1993

SriE Cf

Soll- R.eSc.Il...~ '.
Cf'-\ C-p.2- cR-3
c.P-'1 c.p-S CP-'-
~-'tI2. SB-Cfr31

Subject: Validation: Brunswick Naval Air Station: Soil and Cesspool Samples
Project No.: 07127-05 and 07127-09
Sampling Date: January 17 - 20, 1993

Review is complete for the data packages generated by NET and ESE pertaining to soil and
cesspool samples collected at the Brunswick Naval Air Station. Review was performed
following USEPA Region I guidelines. Samples were analyzed for TCL volatile, semivolatile,
and pesticideIPCB organics following USEPA 3/90 Statement of Work (3/90 SOW), TAL
inorganics (3/90 SOW), organophosphorus pesticides using SW846 Method 8140, Rotenone and
Pyrethrins using SW846 Method 8130, and TCLP volatile organics. Data packages were
generally complete with the following resubmissions requested:

.
1. Form X (lO-A) - Pesticide Identification Summaries for two samples.
2. Form VIII - Pesticide analytical sequence summary.
3. Clarification of reporting limits for TCLP analyses.

The data tables referred to in this memo are comprised of the following:

Table 1 : Laboratory Report of Analysis
Table 2 : Validation / Summary Table
Table 3 : Summary Table

The following subsections summarize the qualifications/edits that have been determined by
validation. .

All Organic Analyses

Compound results below the CRQL were flagged with a J by the laboratory and on
Table 1. These results were considered estimated and flagged J on Tables 2 and 3.

Compound results greater than the calibration range were flagged with an E by the
laboratory and on Table 1. Samples containing these compounds were diluted and
reanalyzed, and the diluted results flagged with a D by the laboratory and on Table 1.
On Table 2, the diluted results for all compounds beyond calibration range were inserted .
into the original results and the remainder of the diluted analysis deleted from Table 2
and Table 3. .

Inorganic Analyses

Analytical results below the CRDL were flagged with a B by the laboratory and on
Table 1. These results were considered estimated and flagged with a J on Tables 2 and
3.

1



4.

e Volatile Analyses - QualificationslEdits

1. Due to method blank contamination, methylene chloride should be considered nondeteet
in all 09CP and 09SB samples, and in 95SSXll.

2. Due to method blank contamination, acetone should be considered nondeteet in
09CPXX2XI2, 09CPXX3XX9, 09SB912XIO and 95SSXXl.

3. Positive results for acetone were estimated in 09CPXX4XI2 and 09CPXX6Xll because
the continuing calibration standard percent diffemece was greater than 25 %.

Volatile Analyses - Comments

Please see items I - 3 under Qualificatio~lEdits. All hold time, instrument tune, internal
standard, surrogate recovery, matrix spike, matrix spike duplicate, and method blank results
were within. QC limits. Initial and continuing calibration standards that did not meet QC limits
had no effect on the results except as discussed above. All field duplicate results were
acceptable. Volatile TICs were identified in seven samples. There was no equipment blank
associated with the 95SS samples.

Semivolatile Analyses - QualificationslEdits

Internal standard (IS) area for perylene-dIO was below QC limits in both the initial and
reanalysis of 95SSXIl. The IS area in the reanalysis was better than the initial so the
results of the reanalysis were presented on Tables 2 and 3. All compounds quantitated
with this internal standard were estimated.

5. Field duplicate relative percent difference (RPD) exceeded 50% for phenanthrene in the
analysis of 95SSXXI and its duplicate. The results were estimated.

6. The relative standard deviation (RSD) for bis(2-ethylhexyl)phthaIate in the initial
calibration standard exceeded 50%. Results were estimated in all 09SB samples.

Semivolatile Analyses - Comments

Please see items 4 - 6 under QualificationslEdits. All hold time, instnIment tune, method
blank, and surrogate recovery criteria were met for all sample analyses. Initial and continuing
calibration standards that did not meet QC limits had no effect on the results. Manual
integration of the peaks of several compounds was required. No qualification was necessary.
The field duplicate results were acceptable in 95SSXX4. Matrix spike (MS) and matrix spike
duplicate (MSD) results associated with 95SSXX5 were acceptable. The matrix spike associated
with 09SB913 had recovery below QC limits for pyrene. Semivolatile TICs were identified in
most samples.

PesticideIPCB Analyses - QualificationslEdits

7. Because of matrix interferences and off-scale peaks, analytical results from the initial
analysis of 09BS912 were unacceptable. The diluted analysis results were acceptable and
were presented on Tables 2 and 3.

2



All surrogate recoveries were below the QC limit in the analysis of 95SSXX41XD. All
results were estimated.

9. Field duplicate results did not meet QC criteria for both pairs of field duplicates.
Results were estimated for the following compounds:

95SSXXIXXX93XXIXD Heptachlor epoxide
4,4'-DDD
4,4'-DDE
4,4'-DDT
Methoxychlor

95SSXX4XXX93XXIXD 4,4'-DDE
4,4'-DDT

10. The resolution of DDE in the resolution check standard did not meet QC criteria. All
positive results were estimated.

.
11. Initial calibration linearity criteria were not met for several compounds. Positive and

nondeteet results for the following compounds were estimated in associated samples:

alpha-BHC
delta-BHC
gamma-BHC
Aldrin
Heptachlor epoxide
Endrin ketone
Endrin aldehyde

4,4'-DDD Dieldrin
4,4'-DDE
4,4'-DDT
Endosulfan II
Endosulfan sulfate
alpha Chlordane
gamma Chlordane

12. Continuing calibration criteria were not met for beta-BHC, 4,4'-DDT, methoxychlor,
and endrin aldehyde. Positive and nondeteet results for these compounds were estimated
in associated samples.

470 mglkg
10.3 mglkg

Sodium
Vanadium

1.3 mglkg
9.5 mglkg

25.2mglkg

PesticideIPCB Analyses - Comments

Please see items 7 - 12 under QuaIificationslEdits. All hold time, method blank, instrument
blank, standard sequencing and compound retention time criteria were met. The matrix spike
(MS) associated with 09SB913 had recovery of gamma-BHC below QC limits. The matrix spike
duplicate (MSD) associated with 95SSXX5 had recovery for 4,4'-DDT above QC limits. All
other MS and MSD results were acceptable. .

Inorganic Analyses - QualificationslEdits

13. Due to blank coDtamination, results less than the concentrations listed below should be
cOnsidered nondetect in associated samples. The action levels listed below must be
corrected for percent solids in individual samples.

09BS samples
Beryllium
Cobalt
Nickel

3



13.(cont)
95SS Samples

Barium
Nickel
Silver

10.5 mg/kg
15.1 mg/kg
7.8 mg/kg

14. Spike sample recovery for several analytes was outside QC limits. Results for the
following analytes were qualified as shown:

09BS Samples

95SS Samples

Antimony
Selenium
Cyanide
Copper

Antimony
Lead
Selenium
Mercury

J(+) UJ(nd)
J(+) UJ(nd)
J(+) R (nd)
J(+)

J(+) R (nd)
J(+) UJ(nd)
J(+) UJ(nd)
J(+)

15. Laboratory duplicate precision criteria were not met for barium, iron, and manganese.
Positive results were estimated in all 09BS samples.

16. Field duplicate precision criteria were not met for lead in the duplicate pair
95SSXX4IXX and 95SSXX4/XD. All positive lead results were estimated in the 95SS
samples.

Inorganic Analyses - Comments

Please see items 13 - 16 under QualificationslEdits. All appropriate QC criteria were reviewed
and found acceptable unless noted under QualificationslEdits. Field duplicate results were
acceptable for 95SSXXIIXX and 95SSXXI/XD.

TCLP Volatile Analyses - QualificationslEdits

There were no qualifications or edits to these data.

TCLP Volatile Analyses - Comments

All hold time, method blank, surrogate recovery, internal standard, and initial calibration
criteria were within QC limits. There were no matrix spike, matrix spike duplicate, or field
duplicate analyzed.

Rotenone!Pyretbrin Analyses - QualificationslEditse There were no qualifications or edits to these data.
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RotenonelPyrethrin Analyses - Comments

Data were reviewed for hold times, matrix spike and matrix spike duplicate recovery, lab
control sample recovery, field duplicate precision, method blank contamination, and calibration
Curve criteria. All QC results were acceptable.

Organophosphorus Pesticide Analyses - QualificationlEdits

17. Sunogate recovery in 95SSXX7 was less than 10%. All nondetect results were rejected.

Organophosphorus Pesticide Analyses - CC!mments

Please see item 17 under QualificationslEdits. All hold time, standard sequencing, and method
blank criteria were met. Most matrix spike (MS) and all matrix spike duplicate (MSD)
recoveries were above QC limits. Additionally, nine of twenty compounds in the laboratory
control sample (LCS) were above QC limits. Six target compounds were detected in the initial
analysis of 95SSXX9 but were suspected contamination from the matrix spike. No target
compounds were detected in the reanalysis of this sample. Several samples were reanalyzed
because of elevated baselines in the chromatograms. Field duplicate results were nondetect in
both duplicate pairs.
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TENTATIVELY IDENTIFIED COMPOUND (TIC) SUMMARY
FOR NASB; FILE: 7127-101

SOl L (ug/kg)

VOLATILE..._.._..

09PCXX4X1293XX 09PCXX5X1193XX 09PCXX6X1193XX 09SB912X1693XX

C7H6C12 Isomer 6 J
C9H1B Isomer 12 J
Cl0H18 Isomer 14 J
C9H12 Isomer 13 J
Cl0H14 Isomer 13 J(2)
C7H6C12 Isomer 68 J(3)
C13H28 Isomer 14 J
Unknown Alkane 22 J

NO VOLATILE TiCs WERE 10ENTIFIEO IN THE FOLLOWING SAMPLES:

09CPXX1XII93XX 09SB912Xl093XX
09CPXX2X1293XX 09SB913XX193XX
09CPXX3XX993XX

e SEMIVOLATI LE....... __ ........_-

09SB912Xl093XX 09SB912X1693XX 09SB913X1193XX

C17HI2 Isomer 360 J(2) 800 J
C20H12 Isaner 750 J(2) 2600 J(2)
Unknown AIda L 4400 J 10000 J 4000 J
Unknown AIkane 480 J 20000 J(7) 4200 J(4)

brIO"
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TENTATIVELY IDENTIFIED COMPOUND (TICl SUMMARY
FOR NASS; FILE: 7127-103

SOiL (ug/kgl

VOLATILE

NO VOLITILE TICs WERE IDENTIFIED IN THE FOLLOWING SAMPLES:

95SSX1OXXX93XX 95SSXX2XXX93XX 95SSXX6XXX93XX
95SSX11XXX93XX 95SSXX3XXX93XX 95SSXX7XXX93XX
95SSX12XXX93XX 95SSXX4XXX93XX 95SSXX8XXX93XX
95SSXX1XXX93XX 95SSXX4XXX93XD 95SSXX9XXX93XX
95SSXX1XXX93XD 95SSXXSXXX93XX 95SSXX9XXX93XD

br103s



TENTATIVELY IDENTIFIED lXlMPDUND (TICl SUMMARY
FOR NASB; FILE: 7127-1Dl

AQUEDUS (ug/Ll

VOLATILE

NO VOLATILE TICs WERE IDENTIFIED IN THE FOLLOWING SAMPLE:

D9ClSXX1XXX93XX

SEMIVOLATlLE

D9ClSXX1XXX93XX

2-Ethyl-HexanaL

brlDl.

7 J



e
PROJECT: NASB

-
Miscelloneouo Soil Analysis (ug/L)

-
30-Mor-93

Tobie 1
Loborotory Report of Anolysls

SAMPLE LOCATION 09CPXX1XI193XX 09CPXX4X1293XX 09CPXX5XI193XX
LAB NUMBER 711B5 71186 71187

DATE SAMPLED 01/19/93 01119/93 01119/93
DATE ANALYZED 01/28/93 01128/93 01/28/93

ANALYTE RL

Benzene 25 25 U 25 U 25 U
Corban Tetrochlorlde 25 25 U 25 U 25 U
Ch lorobenzen. 25 25 U 25 U 25 U
Chloroform 25 25 U 25 U 25 U
',Z·Dlchloroethane 25 25 U 25 U 25 U
Methyl Ethyl Xetone 100 100 U 100 U 100 U
1,1-0lchloroethylene 25 25 U 25 U 25 U
letrBchioroethene 25 25 U 25 U 25 U
Trfchlofoethene 25 25 U 25 U 25 U
Vinyl Chloride 100 100 U 100 U 100 U

=~.aa.=c=aa.ac==aa=eea=.=.==a====.======a=============ccccce:==••::=cccc:c:::cc::.

A.socloted Method Blsnk
Assoclsted Equipment Blonk

Assocloted Field Blsnk

Site: CESSPOOL
Note: TCLP Anolysls

X6954 X6954 X6954

Poge 1



e
PROJECT: NASB

e
Mlscellsneous 5011 Analysis luglL)

e
30-Mar-93

Tobie 2
Vslldstlon 1 Summary Table

SAMPLE LOCATION 09CPXX1Xl193XX 09CPXX4X1293XX 09CPXX5Xl193XX
LAB NUMBER 711B5 71186 71187

DATE SAMPLED 01119193 01119193 01119193
OATE ANALYZED 01128193 01128193 01128193

ANALYTE RL

Benzene 25 25 U 25 U 25 U
Csrbon Tetrschlorlde 25 25 U 25 U 25 U
Chlorobenzene 25 25 U 25 U 25 U
Chloroform 25 25 U 25 U 25 U
1,2-0Ichloroethene 25 25 U 25 U 25 U
Nethyl Ethyl Ketone 100 100 U 100 U 100 U
1.1-0Ichloroethylene 25 25 U 25 U 25 U
Tetrechloroethene 25 25 U 25 U 25 U
Trlchloroethene 25 25 U 25 U 25 U
VInyl Chloride 100 100 U 100 U 100 U

B=u====_a==========================================================================

Associated Method Blank
Associated Equipment Blank

AssocIated FIeld Blsnk

Site: CESSPOOL
Note: TCLP Anslysts

K6954 K6954 K6954

Pagel



ANALYTE

e
PROJECT: NASI

Tobie 3
St.mn8ry TBble

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE ANALYZED

RL

09CPXXI XI 193XX
71185

01119/93
01128/93

09CPXX4XI293XX
71186

01119/93
01128/93

e
Mlocellaneous Soil Analysis (ug/L)

09CPXX5X1193XX
71187

01119/93
01128/93

e
30-8ar-93

Benzene
Corbon Tetrochlorlde
Chlorobenzene
Chloroform
1,Z·Olchtoroethene
Methyl Ethyl Ketone
l.l-Dlchloroethylene
Tetrwchloroethene
Trfchloroethene
Vinyl Chloride

25
25
25
25
25

100
25
25
25

100

====ea================================================ ~============================

Associated Method Blonk
Assocloted Equlpnent Blank

Assocloted Field Blank

Site: CESSPOOL
Note: TCLP Analysla

X6954 K6954 K6954

Page 1



e e e
PROJECT: NASB VolatIle OrganIc SoIL Analysis (ug/kB) 03/30/93

Table 1
Laboratory Report 01 Analysla

SAMPLE LOCATION 09CPXX1X1193XX 09CPXX2X1293XX 09CPXX3XX993XX 09CPXX4X1293XX 09CPXX5X1193XX 09CPXX6X1193XX
LAB NUMBER 71178 # 71179 # 71180 # 71181 # 71182 # 71183 #

OATE SAMPLED 01/19/93 01/19/93 01/19/93 01/19/93 01/19/93 01/19/93
DATE ANALYZED 01/24/93 01/24/93 01/25/93 01/25/93 01/25/93 01/25/93

ANALYTE SDI/-3/90 - II CRQL.....•.........•.......•.... __ ..._... __ ..._-
Chloromethane 10 13 U 13 U 12 U 13 U 13 U 12 U
Bromomethene 10 13 U 13 U 12 U 13 U 13 U 12 U
VInyl Chloride 10 13 U 13 U 12 U 13 U 13 U 12 U
Chloroethane 10 13 U 13 U 12 U 13 U 13 U 12 U
Methylene Chloride 10 2 BJ 2 BJ 2 BJ 13 U 2 BJ I J
Acetone 10 87 B 15 B 5 BJ 80 B 37 B 100 B
Carbon Olsulflde 10 1 J 13 U 12 U 13 U 2 J 2 J
','-Dlchlaraethene 10 13 U 13 U 12 U 13 U 13 U 12 U
1,1-Dlchlaraethene 10 13 U 13 U 12 U 13 U 13 U 12 U
1.2-0lchloroethene (total) 10 13 U 13 U 12 U 13 U 13 U 12 U
Chloroforl'll 10 13 U 13 U 12 U 13 U 13 U 12 U
',Z-D'chlaroethane 10 13 U 13 U 12 U 13 U 13 U 12 U
2-8utBnone 10 18 13 U 12 U 15 13 J 14
1,1,1·Trlchlaroethene 10 13 U 13 U 12 U 13 U 13 U 12 U
Carbon Tetrachloride 10 13 U 13 U 12 U 13 U 13 U 12 U
Bromodlchloromethone 10 13 U 13 U 12 U 13 U 13 U 12 U
1 2-0lchloropropane 10 13 U 13 U 12 U 13 U 13 U 12 U
CIS-l[3-0Ichloropropene 10 13 U 13 U 12 U 13 U 13 U· 12 U
Trfch oroethene 10 13 U 13 U 12 U 13 U 13 U 12 U
Olbromochloromethane 10 13 U 13 U 12 U 13 U 13 U 12 U
1,1,2-Trlchloroethane 10 13 U 13 U 12 U 13 U 13 U 12 U
Benzene 10 13 U 13 U 12 U 13 U 13 U 12 U
trens-',3-Dfchloropropene 10 13 U 13 U 12 U 13 U 13 U 12 U
Bromoform 10 13 U 13 U 12 U 13 U 13 U 12 U
4-Methyl-2-Pentanone 10 13 U 13 U 12 U 13 U 13 U 12 U
2-Hexllnone 10 13 u 13 U 12 U 13 U 13 U 12 U
Tetrechloroethene 10 13 U 13 U 12 U 13 U 13 U 12 U
1,',2,Z-TetrAchloroethane 10 13 U 13 U 12 U 13 U 13 U 12 U
Toluene 10 13 U 13 U 12 U 13 U 13 U 12 U
Chlorobenzene 10 13 U 13 U 12 U 13 U 13 U 16
Elhylbenzene 10 13 U 13 U 12 U 13 U 13 U 12 U
Styrene 10 13 U 13 U 12 U 13 U 13 U 12 U
Total Xylenes 10 13 U 13 U 12 U 13 U 13 U 12 U
c=a=e:e::aa:eca••====.===::=====::=:========:=:=:====:=ece==c=====:=ec================================:===:===============================

Dilution Factor: 1.00 1.00 1.00 1.00 1.00 1.00
Percent Solids: 78 77 82 78 76 82

AssocIated Method Blank: L4718 L4718 L4718 L4738 L4718 L4738
Associated EquIpment Blank: 09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX Q9QSXX1XXX93XX 09QSXX1XXX93XX

Associated FIeld Blank
Associated TrIp Blank

Site: CESSPOOL.: Level 0 Validation

page 1



e e e
PROJECT: NASB Volatile Orsanle Soil Analysis (US/kS) 03/30/93

Tsble Z
Vslldatlon / Summsry Table

SAM?LE LOCATION 09CPXX1XI193XX 09CPXXZX1Z93XX 09CPXX3XX993XX 09CPXX4X1Z93XX 09CPXX5X1193XX 09CPXX6X1193XX
LAB NUMSER 71178 • 71179 • 71180 • 71181 • 7118Z • 71183 •

DATE SAMPLED 01119/93 01/19/93 01/19/93 01/19/93 01/19/93 01/19/93
DATE ANALTlEO 01/Z4/93 01/Z4/93 01/Z5/93 01/Z5/93 01/Z5/93 01/Z5/93

ANALYTE SO\I-3/90 • II CROL._._._--------._._-_._._._._--_.-.----------
Ch lor_thane 10 13 U 13 U lZ U 13 U 13 U lZ U
Bromomethene 10 13 U 13 U lZ u 13 u 13 U lZ u
Vinyl Chloride 10 13 U 13 U lZ U 13 U 13 U lZ U
Chtoroethane 10 13 U 13 U lZ u 13 U 13 U lZ U
Methylene ChlorIde 10 13 U 13 U lZ U 13 U 13 U lZ U
Acetone 10 87 15 U lZ U 80 J 37 100 J
Carbon DIsulfIde 10 1 J 13 U lZ U 13 U Z J Z J
1,1-0lehloruethene 10 13 U 13 U lZ U 13 u 13 u lZ U
','-Dfchlaraethene 10 13 U 13 U lZ U 13 U 13 U lZ U
I,Z-Olehloroethene (total) 10 13 U 13 U lZ U 13 U 13 U lZ U
Chloroform 10 13 U 13 U lZ U 13 U 13 U lZ U
1,2-Dlchloroethene 10 13 U 13 U lZ U 13 U 13 U lZ U
2·0utanone 10 18 13 U lZ U 15 13 J 14
',',l-Trlchloroethane 10 13 U 13 U lZ U 13 U 13 U lZ U
Carbon Tetrechlorlde 10 13 U 13 U lZ U 13 U 13 U lZ U
8romodlchloromethane 10 13 U 13 U lZ U 13 U 13 U lZ U
1 Z-Dlehloropropsne 10 13 U 13 U lZ U 13 U 13 U lZ U
el.-l(3-Dlehloropropene 10 13 0 13 U 'IZ U 13 U 13 U· lZ U
Trlch oroethene 10 13 U 13 U lZ U 13 U 13 U lZ U
Dlbromochlor_thsne 10 13 U 13 U lZ u 13 U 13 U lZ U
',',2-Trlchloroethane 10 13 U 13 U lZ U 13 U 13 u lZ U
Benzene 10 13 U 13 U lZ U 13 U 13 U lZ U
trens-1,3-Dlchloropropene 10 13 U 13 U lZ U 13 U 13 U lZ U
Bromoform 10 13 U 13 U lZ U 13 U 13 U lZ U
4-Methyl-Z-Pentanone 10 13 U 13 U lZ U 13 U 13 U lZ U
2-Hexenone 10 13 U 13 U lZ U 13 U 13 U lZ U
Tetrachloroethene 10 13 U 13 U lZ U 13 U 13 U lZ U
1,1,2,Z-Tetrachloroethane 10 13 U 13 U lZ U 13 U 13 U lZ U
Toluene 10 13 U 13 U lZ U 13 u 13 U lZ U
Chlorobenzene 10 13 U 13 U lZ U 13 U 13 U 16
Ethylbenzene 10 13 U 13 U lZ u 13 u 13 u lZ U
Styrene 10 13 U 13 U lZ U 13 U 13 U lZ U
Total Xylene. 10 13 U 13 U lZ U 13 U 13 U lZ U
DC::::=._.=.=_==_::::=:==:=:==:===::=:::=:::_:::::::=:======ec=======c:e=:=:==============================================================

Dilution Foetor: 1.00 1.00 1.00 1.00 1.00 1.00
Percent Solids: 78 n 8Z 78 76 8Z

A••oclated Method Blsnk: L4718 L4718 . L4718 L4738 L4718 L4738
AssocIated Equipment Blsnk: 09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1 XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX

A••oelsted Field Blank
A••oelsted Trip Blsnk

Sfte: CESSPOOl.: Level D Validation

page 1



e
PROJECT: NASB

T.ble 3
SlJmIllry Table

e
Vol.tlle Org.nlc Soil Analy.l. (ug/kg)

e
03/30/93

ANALnE

SAMPLE LOCATiON
LAB NUMBER

OATE SAMPLEO
DATE ANALTZEO

SOW-3/90 - II CRQL

09CPXX'XI193XX
71178 I
01/19/93
01/24/93

09CPXX2X1293XX
71179 I
01/19/93
01/24/93

09CPXX3XX993XX
71180 I
01119/93
01/25/93

09CPXX4X1293XX
71'81 I
01/19/93
01/25/93

09CPXX5X1193XX
71182 #
01119/93
01/25/93

09CPXX6X1193XX
7'183 I
0'/19/93
01/25/93

.. - _. __ __ __ .._--.- •..•...... _-
Chlor....th.ne 10
BrOlllOlll8th.ne 10
Vinyl Chloride 10
Chloroeth.ne 10
Methylene Chloride 10
Acetone. 10 87 - - 80 J 37 100 J
C.rbon Ol.ulflde 10 1 J - - - 2 J 2 J
1.1-0Ichloroethene 10
1.1-0lchloroeth.ne 10
1.2-0Ichloroethene (tot.l) 10
Chlorofo"" 10
1.2-0Ichloroeth.ne 10
2-But•..- 10 18 - - 15 13 J 14
1,1, '·Trlchloroethene 10 - - ..
C.rbon Tetr.chlorld. 10 - - - ...
Bromodlchlor....th.n. 10
1 2-0Ichloroprop.na 10
cl.-l(3-0lchloropropen. 10
Trlch oroethene 10
Olbromochlor....th.ne 10
1.1.2·Trtchloro.th.ne 10
Benzene 10
tr.n.-l.3-0Ichloropropene 10
Bromoform 10
4-Methyl-2-Pent.none 10
2-Ne••..- 10
Tetr.chloroethene 10
'.',2,2-Tetr8chloroethene 10
Toluene 10
Chlorobenzene 10 - - - - - 16
Ethylbenzene 10
Styrene '0
Tot.l Xylene. 10
==~=cac=======D======================================= ccccceee::::::::::::::c::::::::::::::::::::c::::::::::====ceee======:===============

DilutIon Factor:
Percent Solids:

1.00
78

1.00
n

1.00
82

1.00
78

1.00
76

1.00
82

A••ocl.ted Method Bl.nk
A••ocl.ted Equipment Bl.nk

A••ocl.ted FI.ld Bl.nk
A••ocl.ted Trip Bl.nk

site: CESSPOOL
I: Level 0 V.lld.tlon

L4718 L4718 L4718 L4738 L4718 L4738
09QSXX1XXX93XX 09QSXX1XXX93XX 090SXX1XXX93XX 09QSXX1XXX93XX 090SXX1XXX93XX 090SXX1XXX93XX

page 1



e
PROJECT: NASB

e
Inorganic SoIl AnalysIs (mglkg)

e
03130193

Table 1
Laboratory Report of Analysis

SAMPLE LOCATiON
LAB NUMBER

OATE SAMPLEO

09SB912Xl093XX
71176S II
01117193

09SB912XI693XX
711nS tI
01117193

09SB913X1193XX
71175S II
01117193

ANALTTE SOV-3190 . II CROL....••..... __ _- .•.......
AI...lntI1I 40 6810 4540 5270
Antimony 12 13.2 UH 13.0 UN 12.3 UN
Arsenic 2 5.0 2.5 B 4.9
BBrfun 40 128 * 83.0 • 125 •8eryll Itn I 0.37 B 0.30 8 0.25 U
Csetnl... I 3.3 1.2 8 8.2
Cslcl... 1000 2730 1090 8 1920
Chr...lt.. 2 13.2 * 8.0 • 23.5 •
Cobslt 10 4.5 B 4.0 B 5.9 B
C""""r 5 26.3 N 6.9 N 183 N
Iron 20 13900 * 7680 • 21200 •Lesd 0.6 43.4 * 9.7 S· 151 •
Magneshm 1000 1700 Ino 2380
Manganese 3 128 * 84.4 • 121 •Mercury 0.04 0.13 U 0.13 U 0.12 U
Ntckel B 17.5 7.5 B 24.7
Potesshn 1000 762 B 811 8 786 8
SelenlUft 1 0.26 UN 0.26 UN 0.69 811M
Silver 2 1.1 U 1.0 U 0.99 U
Sodl... 1000 107 B 77.4 B 80.0 8
Thsll I ... 2 0.53 U 0.52 U 0.49 U
Vsnsdl... 10 12. I B 10.2 B 11.0 B
Zinc 4 320 59.6 B50
Cysnlde 2 0.66 UN 0.64 UN 0.61 UN
========ae••==========================================ceccccecceccccccaec:=ccccccc=c=eccc:

Percent Solids: 76 n 81

Associated Method Blsnk: P82712CS P82712CS P82712CS
Associated Equipment 8lank: Q9QSXX1 XXX93XX 09QSXXIXXX93XX 09QSXX1XXX93XX

AssocIated Field Blank

Site: SOIL BORING
tI: Level 0 Validation

page 1



PROJECT' NAS~ e
Inorganic SoIl AnalysIs lmg/kg)

e
03/31/93

Tsble 2
Valldetlon / SlJlI1IIIry Table

SAMPLE LOCATION
LAg NIJIBER

DATE SAMPLED

D9SB912X1 093XX
71176S fI
01/17/93

09SB912X1693XX
711nS fI
01117/93

09SB913X1193XX
71175S fI
01/17/93

ANALYTE SOW-3/90 - II CROL

Alun!"... 40 6810 4540 5270
Antimony 12 13.2 UJ 13.0 UJ 12.3 UJ
Arsenic 2 5.0 2.5 J 4.9
Barhm 40 128 J 83.0 J 125 J
Berylilun 1 0.37 U 0.30 U 0.25 U·
Ceetnfun 1 3.3 1.2 J 8.2
Celcfun 1000 2730 1090 J 1920
Chranlun 2 13.2 8.0 23.5
Cobal t 10 4.5 U 4.0 U 5.9 U
Copper 5 26.3 J 6.9 J 183 J
Iron 20 13900 J 7680 J 21200 J
Lead 0.6 43.4 9.7 151
Magneslun 1000 1700 lnO 2380
Manganese 3 128 J 84.4 J 121 J
Mercury 0.04 0.13 U 0.13 U 0.12 U
Nickel 8 17.5 U 7.5 U 24.7 U
Potassh.m 1000 762 J 811 J 786 J
Selenfun 1 0.26 UJ 0.26 UJ 0.69 J
Silver 2 1.1 U 1.0 U 0.99 U
Sodlun 1000 107 U n.4 U 80.0 U
Thall lun 2 0.53 U 0.52 U 0.49 U
Vanadlun 10 12.1 U 10.2 U 11.0 U
llnc 4 320 59.6 850
Cyanlda 2 R R R
========OD======a=:=========================a=========ccccccec:cccccc:c:ccc:c:c:::c:::::cc

Percent Solids: 76 n 81

Assocleted Method Blenk, P82712CS P82712CS PB2712CS
AssocIated Equipment Blenk' 09QSXXIXXX93XX 09llSXX1XXX93XX 09llSXX1XXX93XX

AssocIated Field Blenk

Site, SOIL BORING
fI' Level 0 ValIdatIon

poge 1



PROJECT. NAS~
Tsble 3

SUIm8ry Tobie

e
Inorganic Soil Analysis (mg/kg)

e
03/30/93

ANALYTE

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED

SOW-3/90 - II CRDL

09SB912X1D93XX
71176S 1/
01/17/93

09SB912X1693XX
711nS II
01/17/93

09SB913X1193XX
71175S #
01/17/93

Alunl .... 40 6810 4540 5270
Antimony 12 - - .
Arsenfc 2 5.0 2.5 J 4.9
Barh.m 40 12B J 83.0 J 125 J
Beryl Ifun 1 - - .
Cachh.. 1 3.3 1.2 J 8.2
Calclun 1000 2730 1090 J 1920
Chr...l... 2 13.2 8.0 23.5
Cobsl t 10 - - -
Copper 5 26.3 J 6.9 J lB3 J
Iron 20 13900 J 7680 J 21200 J
Lesd 0.6 43.4 9.7 151
HagnesfUil 1000 1700 1770 23BO
Manganese 3 128 J 84.4 J 121 J
Mercury 0.04
Nickel 8
Poteseh.. 1000 762 J 811 J 786 J
Selenl... 1 . - 0.69 J
Stiver 2
Sodlun 1000
Thsll lun 2
Vanedl... 10
21nc 4 320 59.6 850
Cyanide 2 R R R
====~aeaaaaaa=aa====a=====================================================================

Percent Sol fds: 76 n 81

Assocleted Method Blank. PB2712CS PB2712CS PB2712CS
Associated Equipment Blenk. 09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX

Associated Field Blank

Site: SOiL BORING
II. Level 0 Validation

paBe 1



e e e
PROJECT: NASB Pesticides/PCBs 5011 An.lysls (ug/kg) 03130/93

Tobie 1
L.bor.tory Report of Anolysls

SAMPLE LOCATION 09SB912Xl093XX 09SB912Xl093XX 09SB912X1693XX 09SB913X1193XX
LAB NUMBER n176 # 71176 10 # 71177 # 71175 #

DATE SAMPLED 01117/93 01/17/93 . 01/17/93 01111/93
DATE EXTRACTED 01123/93 01123/93 01/23/93 01123/93

DATE ANALYZED 02/13/93 02/16/93 02/13/93 02/13/93

ANALnE 501/-3/90 - II CRQL
----~---_ ....._._.. _..._._._._---------_._--
.lph.-BHC 1.7 2 U 20 U 2.3 U 22 U
bol.-BHC 1.7 2 U 20 U 2.3 U 22 U
del t.-BHC 1.7 2 U 20 U 2.3 U 22 U
g...... -BHC (L1nd.ne) 1.7 2 U 20 U 2.3 U 22 U
Hept.chlor 1.7 2 U 20 U 2.3 U 22 U
Aldrin 1.7 2 U 20 U 2.3 U 22 U
Hepl.chlor Epoxlde 1.7 24 P 19 DJP 2.3 U 22 U
Endosul fon I 1.7 2 U 20 u 2.3 U 22 lJ
Dieldrin 3.3 44 P 57 DP 4.4 U 42 U
4,4'-DDE 3.3 9.8 P 8.6 DJP 3.9 J 11 JP
Endrln 3.3 3.9 U 39 U 4.4 U 42 U
Endosulfon II 3.3 0.93 JP 39 U 4.4 U 42 U
4 4' -DOD 3.3 15 P 39 U 9.4 91
E~rln Aldehyde 3.3 3.9 U 39 U 4.4 U 42 U
Endosulf.n Sulf.te 3.3 5.1 P 39 U 4.4 U 42 U
4,4'-DDT 3.3 130 87 DP 2.3 JP 5.6 JP
Methoxyohlor 17 20 U 200 U 23 U 220 U
Endrln Ketone 3.3 3.9 U 39 U 4.4 U 42 U
.lph.·Chlord.ne 1.7 40 32 0 2.3 U 22 U
g......·Chlord.ne 1.7 2 U 20 U 2.3 U 22 U
Toxaphene 170 200 U 2000 U 230 U 2200 U
Arodor-l016 33 39 U 390 U 44 U 420 U
Arodor-1221 67 80 U 800 U 89 U 860 U
Aroclor-1232 33 39 U 390 U 44 U 420 U
Arodor-1242 33 39 U 390 U 44 U 420 U
Aroclor'1248 33 39 U 390 U 44 U 420 U
Aroclor-1254 33 39 U 390 U 44 U 420 U
Aroclor-1260 33 39 U 390 U 44 U 420 U
=========================================================c:=================:=============================

Dilution F.ctor:
Percent Sol tds:

1.00
84

10.0
84

1.00
75

10.0
78

Assocl.ted Method Bl.nk
Assoclsted Equlpoent Bl.nk

Assocl.ted Field gl.nk

Site: SOiL BORING
#: Level 0 V.lld.tlon

P9LK101235A PBLK101235A PBLK101235A PBLK101235A
O9OSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX

page 1



e e e
PROJECT' NASB Pesticides/PCBs Soil Analysis (ug/kg) 03/30/93

Table 2
Valldstlon / Summary Table

SAMPLE LOCATION 09SB912Xl093XX 09SB912X1693XX 09SB913X1193XX
LAB NUHBER 71176 10 • 711n. 71175 t

OATE SAMPLED 01/17/93 01/17/93 01/17/93
DATE EXTRACTED 01/23/93 01/23/93 01/23/93

DATE ANALYZED 02/16/93 02/13/93 02/13/93

ANALYTE SOII-3/90 - II CRQL
-~~--~-~--~._ .. _.~._-~--~--_.._._-_ ....__.. ~

alpha-BNC 1.7 20 UJ 2.3 UJ 22 UJ
beta-BHC 1.7 20 UJ 2.3 UJ 22 UJ
delta-BHC 1.7 20 UJ 2.3 UJ 22 UJ
glll1l1l8-BHC (Urdane) 1.7 20 UJ 2.3 UJ 22 UJ
Heptachlor 1.7 20 U 2.3 U 22 U
Aldrin 1.7 20 UJ 2.3 UJ 22 UJ
Heptschlor Epaxlde 1.7 19 J 2.3 U 22 U
Endosulfan I 1.7 20 U 2.3 U 22 U
Dieldrin 3.3 57 J 4.4 UJ 42 UJ
4 4'-00E 3.3 8.6 J 3.9 J 11 J
E~rln 3.3 39 U 4.4 U 42 U
Endosulfan II 3.3 39 U 4.4 U 42 U
4,4' ~ODD 3.3 39 UJ 9.4 J 91 J
Erdrln Aldehyde 3.3 39 U 4.4 UJ 42 UJ
Erdosulfan Sulfate 3.3 39 U 4.4 U 42 U
4 4' -DDT 3.3 87 J 2.3 J 5.6 J
M~thoxychlor 17 200 UJ 23 U 220 U
endr In Ketone 3_3 39 UJ 4.4 UJ 42 UJ
alpha-Chlordane 1.7 32 2.3 U 22 U
glll1l1l8-Chlordane 1.7 20 U 2.3 U 22 U
Toxaphene 170 2000 U 230 U 2200 U
Aroclor-l016 33 390 U 44 U 420 U
Araclor-1221 67 800 U 89 U 860 U
Aroclor-1232 33 390 U 44 U 420 U
Araclor-1242 33 390 U 44 U 420 U
Arocl or-1248 33 390 U 44 U 420 U
Aroclor-1254 33 390 U 44 U 420 U
Aroclor-1260 33 390 U 44 U 420 U
a=Da===.=a.=.~.a.=.=.=aa===============aaaaaa=================================c==========

Dilution Factor:
Percent Solids:

10.0
84

1.00
75

10.0
78

Associated Method Blank
Aasoclsted Equipment Blank

Associated Field Blank

Site, SOIL BORING
t, Level 0 Validation

PBLK101235A PBLK101235A PBLK101235A
09QSXX1KKX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX

page 1



e
PROJECT' NAS8

e
PestIcIdes/PCBs SoIl AnalysIs (ug/kg)

e
03/30/93

ANAlYTE

Table 3
Summery Table

SAMPLE lOCATION 09SB912Xl093XX
lAB NUMBER 71176 10 #

DATE SAMPLED 01/17/93
DATE EXTRACTED 01/23/93

DATE ANALYZED 02/16/93

SOU-3/90 • II CROl

09S89'2X1693XX
71177 #
01/'7/93
01/Z3/93
02/13/93

09SB913X1193XX
71175 #
01111/93
01/23/93
02/13/93

alpha-BHC
bete-8HC
del ta-BHC
gamme-BHC (lIndane)
Heptachlor
AldrIn
Heptachlor Epo.,de
Endoaulfan I
DIeldrin
4,4'·ODE
Endrln
Endoaul fen II
4,4'·DOO
Endrln Aldehyde
Endosulfan Sulfate
4,4'-DDT
Metho.ych I or
Endr In Ketone
alpha-Chlordane
gemme-Chlordane
Toxaphene
Aroclor-l016
Aroclor-1221
Aroclor-I232
Aroclor-1242
Aroclor-124B
Aroclor-1254
Aroclor·1260

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3

17
3.3
1.7
1.7
170
33
67
33
33
33
33
33

19 J

57 J
8.6 J

87 J

32

3.9 J

9.4 J

2.3 J

11 J

91 J

5.6 J

ce=ec.a.a_caaacc=a:a.=:_===================:==.a.:=====c==================================
DIlutIon Factor'

Percent Solids:
10.0
84

1.00
75

'0.0
78

AssocIated Method Blank
Assoclsted EquIpment Blank

AssocIated FIeld Blank

Site: SOil BORING
#: level 0 ValIdation

PBlKl0'235A PBlKl01235A PBlK1D1235A
09QSXX1XXK93XX 09QSXX1XXX93XX 09QSXX1XXX93XX

page 1



e e -PROJECT. NASB Semlvolattle Organtc Sofl Analysts (ug/kgl 03/30/93

Tobie 1
laboratory Report of Analysta

SAMPLE lOCATION 09SB912Xl093XX 09SB912X1693XX 09SB913X1193XX
lAB NUMBER 71176 I 71177 I 71175 I

OATE SAMPIEO 01117193 01117193 01117193
OATE EXTRACTEO 01125/93 01125/93 01125/93

DATE ANAlYZED 01/28/93 01/27193 01128/93

ANAIYTE SOlI-3/90 - II CROI._-------_.- ••... _----_._._ ...._--_ ......._-
Phenol 330 400 U 590 U 2000 U
bls(2-Chloroethyl)ether 330 400 U 590 U 2000 U
2-Chlor::r.enol 330 400 U 590 U 2000 u
1.3-0Ich orobenzene 330 400 U 590 U 2000 U
1,4-0tch\orobenzene 330 400 U 590 U 2000 U
1,Z-Olchlorobenzene 330 400 U 590 U 2000 U

2-Methy~enol 330 400 U 590 U 2000 U
2,2'-08 t8(I-Chlorapropenel 330 400 u 590 U 2000 U
4-Methy phenol 330 400 U 590 U 2000 U
N-M'tr08o-dl-n-propylemlne 330 400 U 590 U 2000 U
Hex8chloroethene 330 400 U 590 U 2000 U
Nitrobenzene 330 400 U 590 U 2000 U
Isophorone 330 400 U 590 U 2000 U
2-Nltrophenol 330 400 U 590 U 2000 U
2 4-0lmethylphenol 330 400 U 590 U 2000 U
bI8(2-Chloroeth08rlmeth8ne 330 400 U 590 U 2000 U
2,4-0tchloropheno 330 400 U 590 U 2000 U
1,2,4-Trlchlorobenzene 330 400 U 590 U 2000 U
N8phth8lene 330 400 U 590 U 2000 U
4-Chlorosn"tne 330 400 U 590 U 2000 U
Hex8chlorobutadlene 330 400 U 590 U 2000 U
4-Chloro-3-Methylphenol 330 400 U 590 U 2000 U
2-Methrlnephthalene 330 400 U 590 U 2000 U
Hex8ch oroCrclopentadfene 330 400 U 590 U 2000 U
2.4,6-Trtch orophenol 330 400 U 590 U 2000 U
2,4,5-Trlchlor~enol 800 960 U 1400 U 4800 U

2-ch'orone~th8 ene 330 400 U 590 U 2000 U
2-Nltroan' lne 800 960 U 1400 U 4800 U

Olmet~l~th.late 330 400 U 590 U 2000 U
Acena t ytene 330 43 J 590 U 260 J
2,6-0lnltrotoluene 330 400 U 590 U 2000 U
===aauu==••a==========================================cacace=a:aca:acccce=::::::::=:::=:c:

site, SOil BORING
I. level 0 Valtdatlon

page 10



e
PROJECT: NASB

e
Somlvolatlle organic soil Analysis (ug/kg)

e
03/30/93

ANALYTE

Tobie I
Laboratory Report of Analysla

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALYZED

SOU-3/9O - II CRQL

09SB912Xl093XX
71176 •
01117/93
01125/93
01l2B/93

09SB912X1693XX
71177 •
01117/93
01125/93
01127/93

09SB913XI193XX
71175 •

. 01117/93
01125/93
01128/93

3-Nltroanlllno 800 960 U 1400 U 4800 U
Aconaphthone 330 400 U 75 J 2000 U
2.4-01nltrophenol 800 960 U 1400 U 4800 U
4-Nltrophenol 800 960 U 1400 U 4800 U
01 bontofuran 330 400 U 590 U 2000 U
2
1
4-olnltrotoluene 330 400 U 590 U 2000 U

o ethylphthalate 330 400 U 590 U 240 J
4-Chlorophonyl-phonylether 330 400 U 590 U 2000 U
Fluorene 330 400 U 590 U 430 J
4-Nltroantl Ine 800 960 U 1400 U 4800 U
4.6-olnltro-2-methylphenol 800 960 U 1400 U 4800 U
N-Nltrosodfph~lemlne 330 400 U 590 U 2000 U
4-Bromophonyl- onylethor 330 400 U 590 U 2000 U
HexBchlorobenzene 330 400 U 590 U 2000 U
PontBchlorophenol 800 960 U 1400 U 4800 U
Ph_nthronB 330 370 J 300 J 4300
Anthracene 330 240 J 94 J 1100 J
Carbazole 330 400 U 590 U 2000 U
OI-n-but~IphthBIBte 330 400 U 590 U 2000 U
Fluorent ene 330 1200 590 6000
Pyrone 330 970 790 5100
ButylbonttlphthBlBte 330 400 U 590 U 2000 U
l,l'-Oleh orobenztdtne 330 400 U 590 U 2000 U
Benzo(8)Anthrecene 330 670 320 J 2700
Chryaeno 330 730 380 J 3100
bfS(2-Ethtlhe.yl)phthalote 330 400 U 69 J 230 J
Ol-n-octy phtholate 330 400 U 590 U 2000 U
Benzo(b)Fluorenthene 330 130 J 330 J 2400
Benzo(k)Fluor8nthene 330 530 Y 310 JY 2100 Y
Benzo(a)Pyrene 330 560 280 J 2400
Indeno(1,2,3-c,d)Pyrene 330 280 J 130 J 1400 J
Dlbenz(8,h)Anthracene 330 91 JY 590 U 400 JY
Benzo(9, h,l)perylene 330 240 J 100 J 1200 J
acc=ca::==:==:::==::===:======:===========:=:===::=======aa=a=================::=========:

Ollutton Factor: 1.00 1.00 5.00
Percent SoUds: 84 56 84

Assocloted Method Blank: J7513 J7513 J7513
Assocloted Equipment Blank: 09QSXX1XXX93XX 09QSXXIXXX93XX 09QSXXIXXX93XX

Associated Field Blank

Site: SOiL BORING.: Level 0 Valldotlon

pege Ib



e e e
PROJECT: NASS Semlvolatlle orsanlc Soil AnalysIs (ug/kg) 03/30/93

Table 2
Validation / Summary Tsble

SAMPLE lOCATION 09SS912Xl093XX 09SB912X1693XX 09SS913X1193XX
lAS NlRlBER 71176 # 71177 # 71175#

DATE SAMPLED 01/17/93 01/17/93 01/17/93
DATE EXTRACTED 01/25/93 01/25/93 01/25/93

DATE ANALYZED 01/2S/93 01/27/93 01/28/93

ANAlTTE SO\I-3/90 - II CROl.................. -.--_ .....................
Phenol 330 400 U 590 U 2000 U
bls(2-Chloroethyl)ether 330 400 U 590 U 2000 U
2-Chlorophenol 330 400 U 590 U 2000 U
1,3-0IchlorObenzene 330 400 U 590 U 2000 U
1,4-Dlchlorobenzene 330 400 U 590 U 2000 U
1,2-0Ichlorobenzene 330 400 U 590 U 2000 U
2-Methy~enOI 330 400 U 590 U 2000 U
2,2'-OK Is(I-Chloropropsne) 330 400 U 590 U 2000 U
4-Methylphenol 330 400 U 590 U 2000 U
N-Nltroso-dl-n-propylamlne 330 400 U 590 U 2000 U
HeJl:8chloroethane 330 400 U 590 U 2000 U
Nttrobenzene 330 400 u 590 U 2000 U
tsophorone 330 400 U 590 U 2000 U
2-Nltrophenol 330 400 U 590 U 2000 U
2 4-Dlmethylphenol 330 400 U 590 U 2000 U
bls(2-ChloroethoKr)methane 330 400 U 590 U 2000 U
2,4-Dlchloropheno 330 '400 U 590 U 2000 U
1,2,4-Yrlchlorobenzene 330 400 U 590 JJ 2000 U
Naphthalene 330 400 U 590 U 2000 U
4-Chloroanlllne 330 400 U 590 U 2000 U
Hex8chlorobutadtene 330 400 U 590 U 2000 U
4-Chloro-3-Methrlphenol 330 400 U 590 U 2000 U
2-Methrlnaphtha ene 330 400 U 590 U 2000 U
Hexach orocTclopentedlene 330 400 U 590 U 2000 U
2,4,6-Yrlch orophenol 330 400 U 590 U 2000 U
2,4,S·Yrlchlorophenol SOD 960 U 1400 U 4800 U
2-Chloronaphthalene 330 400 U 590 U 2000 U
2-Nltroanll Ine 800 960 U 1400 U 4800 U
Olmet~l~thalate 330 400 U 590 U 2000 U
Acena t ytene 330 43 J 590 U 260 J
2,6-Dlnltrotoluene 330 400 U 590 U 2000 U
cce=====:=::::===::::===:==========:=::::==:=====::=====::===:======================:==:==

Site: SOil BORING
#: level 0 ValIdation

page 1a



e
PROJECT: NASB

e
Semlvol.tlle OrB.nlc Soil An.lysl. (ug/kg)

e
03/30/93

ANALTTE

T.ble 2
V.lldatlon / Summery T.ble

SAMPLE LoeATI ON
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALYZEO

SOW-3/90 - II CRaL

09SB912X 1093XX
71176 #
01/17/93
01/25/93
01/28/93

09SB912X1693XX
71177 #
01/17/93
01/25/93
01/27/93

09SB913X1193XX
71175 #
01/17193
01/25/93
01/28/93

3-Nltro.nl"ne 800 960 U 1400 U 4800 U
Acenephthene 330 400 U 75 J 2000 U
2.4-Dlnltrophenol 800 960 U 1400 U 4BOO U
4-Nltrophenol 800 960 U 1400 U 4800 U
Olbenzofur.n 330 400 U 590 U 2000 U
2
1
4-0lnltrotoluene 330 400 U 590 U 2000 U

D ethylphth.l.te 330 400 U 590 U 240 J
4-Chlorophenyl-phenylether 330 400 U 590 U 2000 U
Fluorene 330 400 U 590 U 430 J
4-Nltrosnlllne 800 960 U 1400 U 4BOO U
4.6-0lnltro-2-methylphenol 800 960 U 1400 U 4BOO U
N-Nltrosodlphenylsmlne 330 400 U 590 U 2000 U
4-Bromophenyl-phenylether 330 400 U 590 U 2000 U
nexachlorobenzene 330 400 U 590 U 2000 U
Pent.chlorophenol 800 960 U 1400 U 4800 U
Phenanthrene 330 370 J 300 J 4300
Anthracene 330 240 ~ 94 J 1100 J
Carbazole 330 400 U 590 U 2000 U
DI-n-but~lphth.llte 330 400 U 590 U 2000 U
Fluorent ene 330 1200 590 6000
Pyrene 330 970 790 5100 J
Butylbenzrlphthlilte 330 400 U 590 U 2000 U
3,3'-Dfch orobenztdfne 330 400 U 590 U 2000 U
Benzo(8)Anthracene 330 670 320 J 2700
Chrysene 330 730 380 J 3100
blS(2-Ethrlhe.yl)phth.l.te 330 400 UJ 69 J 230 J
DI-n-octy phth.t.te 330 400 U 590 U 2000 U
Benzo(b)Fluorenthene 330 130 J 330 J 2400
Benzo(k)Fluorenthene 330 530 310 J 2100
Benzo(a)Pyrene 330 560 280 J 2400
tndeno(1,2,3-c,d)Pyrene 330 280 J 130 J 1400 J
Dlbenz(D,h)Anthrecene 330 91 J 590 U 400 J
Benzo(g,h,f)perylene 330 240 J 100 J 1200 J
ecc=••=e_=:=c=ce_:_:=:===::=======::==_:==::==:===========================================

Dilution Fector: 1_00 1.00 5.00
Percent SolidS: 84 56 84

Ass.cl.ted Method Bl.nk: J7513 J7513 J7513
Ass.cllted Equipment Bl.nk: 090SXX1XXX93XX 09aSXX1XXX93XX 09aSXX1XxX93XX

Assocl.ted FIeld Bl.nk

site: SOIL BORING
#: Level D V.lld.tlon

p.ge lb



e
PROJECT: NASB

e
Semlvolotlle OrBon'c Soli Anolysts (ug/kg>

e
03/30/93

Tsble 3
S......ry Tobie

ANALYTE

SAHPLE LOCATION
LAB NUHBER

DATE SAHPLED
DATE EXTRACTED

DATE ANALYZED

SOV-3/9D - II CRQL

09SB912Xl093XX
71176 fI
01/17/93
01/25/93
01/28/93

09SB912X1693XX
711n fI
01/17/93
01/25/93
01/27/93

09SB913X1193XX
71175 fI
01/17/93
01/25/93
D1/28/93

260 J43 J

Phenol 330
bl.(2-Chloroelhyl)ether 330
2-Chlorophenol 330
1,3-Dlehlorobenzene 330
1,4-D'chlorobenzene 330
1,2-Dlchlorobenzene 33D
2-Hethy~enol 33D
2,2'-0' 1.(I-Chloropropene> 33D
4-Hethy phenol 330
N-N'tr08o-dl-n-propylom'ne 33D
Hexachloroethane 330
Nitrobenzene 33D
Isophorene 330
2-Nltrophenol 330
2 4-0'methylphenol 330
bl.(2-ChloroethO'r>methon. 330
2.4-0'chloropheno 330
1,2,4-Tr'ehlorobenzene 330
Nsphtholone 330
4-Chlorosn'llne 330
Ne.schlorobutodlene 330
4-Chloro-3-Methrlphenol 330
2-Methr,nophtho ene 330
Hex8ch orocrctopentedlene 330
2,4,6-Trlch oraphenol 330
2,4,5-TrlchloroPhenol 800
2-chloronsphthslene 330
2-Nltroonll'ne 800
Olmethylphtholots 330
Aeensphthylene 330
2.6-D'nltrotoluene 330
====ceaa:_acaacac:a:==:===:==::::=======::::====:=======:=================================

Site: SOIL BORING
fI: Level 0 Volldst'on

psge Is



PROJECT' NAS~ e
Semlvolatlle Organic Soli Analysis (ug/kgl

e
03/30/93

Tsble 3
S.....ry Table

ANALYTE

SAMPLE LOCATION
LAB NUMBER

OATE SAMPLED
DATE EXTRACTED

DATE ANALYZED

SCU-3/90 - II CRQL

D9SB91ZX1093XX
71176 #
01117/93
01lZ5/93
01lZB/93

09SB912X1693XX
711n #
01/17193
01125/93
01127/93

09SB913Xl193XX
71175 #
01/17193
01/25/93
01l2B/93

240 J

430 J

4300
1100 J

2700
3100
230 J

6000
5100 J

75 J

590
790

300 J
94 J

320 J
380 J

69 J

370 J
240 J

670
730

1200
970

3-Nltrosnlllne BOO
Acensphthene 330
2,4-0lnltrophenol 800
4-Nltrophenol 800
Dlben.ofursn . 330
2,4-Dlnltro.oluene 330
D ethylphthslste 330
4-Chlorophenyl-phenylether 330
Fluorene 330
4-NItrosnlllne 800
4,6-Dlnltro-2-methylphenol 800
N-Nltrosodlphenylamlne 330
4-Bromophenyl-phenylether 330
Hexechlorobenzene 330
Pentachlorophenol 800
Phenanthrene 330
Anthracene 330
Csrbs.ole 330
Dl-n-butylphth.late 330
Fluorsnthene 330
Pyrene 330
Butylbenzrlphthslate 330
3.3·-Dlch orobenztdlne 330
Benzo(e)Anthrecene 330
Chrysene . 330
bls(2-Ethylhexyllphthalate 330
DI-n-octylphthslate 330
Benzo(blFluorsnthene 330 130 J 330 J 2400
Ben.o(kIFluorsnthene 330 530 310 J 2100
Ben.o(aIPyrene 330 560 280 J ·2400
Indeno(l,2.3-c.dIPyrene 330 280 J 130 J 1400 J
Dlben.(a.hIAnthracene 330 91 J - 400 J
Benzo(B,h,llperylene 330 240 J 100 J 1200 J
a=a==aaca::=:=:==:===========:=:======-==::=:=====:======================================:

Dilution Factor:
Percent So t Ids:

1.00
84

1.00
56

5.00
84

Associated Method Btank
Associated EquIpment Blank

AssocIated Field Blank

J7513 J7513 J7513
09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX

site: SOIL BORING
#: Level D Valldstlon

psge lb



e
PROJECT: NASB

e
Volatile Organic Soil Analysis (ug/kg)

e
03/30/93

ANALTTE

Table 1
Laboratory Report of Analyela

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE ANALYZED

SOW-3/9D - II CRQL

D9SB912Xl093XX
71176 II
01117/93
01124/93

09SB912X1693XX
7117711
01117/93
01124/93

09SB913X1193XX
71175 II
01117193
01125/93

thlorOOlethane 10 12 U 14 U 14 U
Bromomethane 10 12 U 14 U 14 U
Vinyl Chloride 10 12 U 14 U 14 U
Chiaroethene 10 12 U 14 U 14 U
Methylene Chloride 10 2 BJ 4 BJ 2 J
Acetone 10 6 BJ 120 B 85 B
tarbon Disulfide 10 1 J 3 J 2 J
1,'-Dlchloraethene 10 12 U 14 U 14 U
1,'-Dlchloraethene 10 12 U 14 U 14 U
1,2-Dlchloroethene (total) 10 12 U 1 J 14 U
Chloroform 10 12 U 14 U 14 U
I, 2-DI chloroethsne 10 12 U 14 U 14 U
2-Butanone 10 12 U 26 17
1,1 , l-Trlchloroethane 10 12 U 14 U 14 U
Carbon Tetrachloride 10 12 U 14 U 14 U
Bromodfchloramethene 10 12 U 14 U 14 U
1 2-0lchloropropsne 10 12 U 14 U 14 U
cl.-l\3-Dlchloropropene 10 12 U 14 U 14 U
Trlch oroethene 10 12 U 14 U 14 U
Dlbromochloromethone 10 12 U 14 U 14 U
1,l,Z-Trlchloroethane 10 12 U 14 U 14 U
Benzene 10 12 U 14 U 14 U
trans-l.3-Dlchloropropene 10 12 U 14 U 14 U
Bromofonn 10 12 U 14 U 14 U
4-Methyl-2-Pentonone 10 12 U 14 U 14 U
2-Hex8none 10 12 U 14 U 14 U
Tetrachloroethene 10 12 U 14 U 14 U
1,1,2,Z-Tetrachloroethane 10 12 U 14 U 14 U
Toluene 1D 1 J 3 J 14 U
Ch l orobentene 10 12 U 14 U 14 U
Ethylbenlene 10 12 U 14 U 14 U
Styrene 10 12 U 14 U 14 U
Total Xylenes 10 12 U 2 J _ 14 U
========aa==============c====================================:=:=:=::=====================

Dilution Factor: 1.00 1.00 1.00
Percent Solids: 86 69 71

Associated Method Blank: L4718 L4718 L4738
Associated Equipment Blank: 09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX

Associated Field Blank
Associated Trip Blank

Site: SOiL 80RING
II: Level D Validation

page 1



e e e
PROJECT: NASB Volatile Organic Soil Analyala (ug/kg) 03/30/93

Table 2
Validation / Summary Table

SAMPLE LOCATION 09SB912Xl093XX 09SB912X1693XX 09SB913X1193XX
LAB NUMBER 11116 • 11177 • 11175 •

OATE SAMPLEO 01/11/93 01/11/93 01111/93
OATE ANALYZEO 01/24/93 01/24/93 01/25/93

ANALYTE SOl/-3/90 - II CROL...•...... __ ._._-_.._~...._--_ ... __.__ .__ ...
Chloromethane 10 12 U 14 U 14 U
Bromomethene 10 12 U 14 U 14 U
Vinyl Chloride 10 12 U 14 U 14 U
Chloroethane 10 12 U 14 U 14 U
Methylene Chlorlda 10 12 U 14 U 14 U
Acetone 10 12 U 120 B5 J
Carbon Dlaulflde 10 1 J 3 J 2 J
1,l-Dtchloroethene 10 12 U 14 U 14 U
1.1-Dlchloroethane 10 12 U 14 U 14 U
1.2-Dlchloroethene (total) 10 12 U 1 J 14 U
Chloroform lD 12 U 14 U 14 U
1,Z-Dlchlaraethane 10 12 U 14 U 14 U
2-Butanone 10 12 U Z6 17
1.1~Trlchloroethane 10 12 U 14 U 14 U
Car Tetrachloride 10 12 U 14 U 14 U
8romodtchloromethane 10 12 U 14 U 14 U
I 2-Dlchloropropone 10 12 U 14 U 14 U
cla-1

1
3-Dlchloropropene 10 12 U 14 U 14 U

Trlch oroethene 10 12 U 14 U 14 U
Dlbromochloromethane 10 12 U 14 U 14 U
1,1,2-Tr'chloroethane 10 12 U 14 U 14 U
Benzene 10 12 U 14 U 14 U
trans-1,]-D'chloropropene 10 12 U 14 U 14 U
Bromoform 10 12 U 14 U 14 U
4-Methyl-2-Pentanone 10 12 U 14 U 14 U
2-HeJl8none 10 12 U 14 U 14 U
Tetrachloroethene 10 12 U 14 U 14 U
1,1,2,Z-Tetrachloroethane 10 12 U 14 U 14 U
Toluene 10 I J 3 J 14 U
Chiorobenzene ·10 12 U 14 U 14 U
Ethylbenzene 10 12 U 14 U 14 U
Styrene 10 12 U 14 U 14 U
Total Xylenes 10 12 U 2 J 14 U
==Da.=.saaaaaae=.======:====::=:==:================:==================aa==================

Dilutton Factor:
Percent Solids:

1.00
86

1.00
69

1.00
11

Associated Method Blank
Asaoclated Equipment Blank

Associated Field Blank
Aasoclated Trip Blank

site: SOiL BORING
.•: Level D Vartdot Ion

L411a L411a L473B
09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX

page I



PROJECT: NAS~ e
Volotlle Orgonlc Soil Anolysls (ug/kg)

e
03/30/93

ANAL YTE

Tobie 3
SlIlm8ry Tobie

SAMPLE LOCATION
LAB NUMBER

OATE SAMPLEO
DATE ANALYZED

SOU-3/90 - II CRaL

09SB912Xl093XX
71176 •
01/17/93
01/24/93

09SB91ZX1693XX
71177.
01/17/93
01/Z4/93

09SB913X1193XX
71175 •
01/17193
01/25/93

.P •••• _•••••• _••••••• _•••••• •••••• _
Chloromelhsne 10
Bromomethone 10
VInyl Chloride 10
Chloroethone 10
Methylene Chloride 10
Acetone 10 - 120 B5 J
Corbon Disulfide 10 1 J. 3 J Z J
1,l-Dlchloroethene 10
1,l-Dlchloroethone 10
1,2-Dlchloroethene (totol) 10 - 1 J
Chloroform 10
1,2-Dlchloroethone 10
Z-Butonone 10 - 26 17
1,t,t-Trfchloroethane 10
Corbon Tetrochlorlde 10
Bromadlchloromethone 10
1 2-Dlchloropropone 10
c1S-l[3-DIchloropropone 10
Trlch oroethene 10
Dlbromochloromethone 10
1,I,2-Trlchloroethene 10
Benzene 10
trons-l,3-Dlchloropropone 10
Bromoform 10
4-Methyl-Z-Pentonono 10
Z-Ne.onane 10
Tetrochloroethene 10
1,1,2,2-Tetrachloroethane 10
Toluene 10 1 J 3 J
Chloroben.ene 10
Ethylbenzene 10
Styrene 10
Totol Xylenes 10 - 2 J
a======D===aa=a=========:===:=======:=====::========================e================:====

Dilution Factor:
Percent SoUds:

1.00
86

1.00
69

1.00
71

Assocloted Method Blonk
Assocloted Equipment Blonk

Assocloted Field Blonk
Assocloted Trip Blonk

Site: SOIL BORING
.: Level 0 Volldotlon

L471B L4718 L4738
09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX

poge 1



PROJECT: NASB
e e

Inorganic Aqueous Analysis (ug/Ll
e

06/03/93

Table 1
laboratory Report of Anetysts

SAMPLE LOCATION
LAB NlJMBER

DATE SAMPLED

O9IlSKK1KKX93XX
71184S

01/19/93

ANALYTE SOW·3/90 • II CRDL... _- __ ---- .._-_ _- ..
AlunfllU1l 200 25.0 u
AntImony 60 50.0 U
Arsenic 10 2.0 U
Barlun 200 3.0 u
Berylliun 5 1.0 U
Cadnlun 5 4.0 u
Calclun 5000 154 B
Chraafun 10 4.0 U
Cobalt 50 5.0 u
Copper 25 5.0 U
Iron 100 23.2 B
Lead 3 3.8
Magnest ..... 5000 20.0 U
Manganese 15 3.0 U
Mercury 0.2 0.20 U
Nickel 40 14.0 U
Potesstun 5000 250 U
Selenhn 5 1.0 U
Silver 10 4.0 U
Sodlun 5000 470 B
Thalliun 10 2.0 U
Vanedlun 50 5.0 U
llnc 20 10.2 B
Cyanide 10 10.0 U
DDDuauaU.UDCDUDDaDaDaaaaaaa=a===========aa====aaaaa===aaaa

Associated Method Blank
Associated EquIpment Blank

Aasoelated Field Blank

Site, 9

PB2712CS

page 1



ANALYTE

PROJECT: NASS
e

TobIe 1
Laboratory Report of Analysis

SAMPLE LOCATION
LAS NUMSER

DATE SAMPLED
DATE EXTRACTED

DATE ANALYZED

SOV-3/9D - II CRQL

D9DSXX1XXX93XX
71184

01119/93
01/22193
02/09/93

e
Pestlcldes/PCSs Aqueous Analysis (ug/L)

e
06/03/93

alplla-SHC 0.05 0.05 U
beta-SHC 0.05 0.05 U
del ta-SHC 0.05 0.05 U
gsmmo-8HC (Lindane) 0.05 0.05 U
Heptachlor 0.05 0.05 U
Aldrin 0.05 0.05 u
Heptachlor Epoxlde 0.05 0.05 U
Endosulfan I 0.05 0.05 U
Dieldrin 0.1 0.1 U
4,4'-ODE 0.1 0.1 U
Endrln 0.1 0.1 U
Endosulfsn II 0.1 0.1 U
4,4' -ODD 0_1 0_1 U
Endrtn Aldehyde 0.1 0.1 U
Endosulfen Sulfate 0.1 0.1 U
4,4'-DOT 0.1 0.1 U
Methoxychlor 0.5 0.5 U
Endrtn Xetone 0.1 0.1 U
alplla-Chlordene 0.05 0.05 U
gsmms-Chlordene 0.05 0.05 U
Toxaphene 5 5 U
Aroclor-l016 1 1 u
Aroclor-1221 2 2 U
Aroclor-1232 1 1 U
Aroclor-1242 1 1 U
Aroclor-124B 1 1 U
Aroclor-1254 1 1 U
Aroclor-1260 1 1 U
~C=D==DC.===.=C===BC====C=========C==================Cccc=

DButton Factor:

Assocleted Method Blenk
Associated Equlpnent Blenk

Associated Field Blenk

Site, 9

1.00

PBlXl0122AA

PBse 1



ANAlYTE

PROJECT: NASB~
Tobie 1

loborotory Report of Analyolo

SAMPLE lOCATION
lAB NUMBER

OATE SAMPlEO
OATE EXTRACT EO

OATE ANAlYZEO

SOU-3/90 - II CROl

090SXX1XXX93XX
71184

01119/93
01125/93
01129/93

~
Semlvoletfle Organic Aqueous Analysis (ug/l)

e
06/03/93

Phenol 10 11 U
bls(2-Chloroethyllether 10 11 U
2-Chlorophenol 10 11 U
1,3-0lchlorobenzene 10 11 U
1,4-0lchlorobenzene 10 11 U
1,2-0lchlorobenzene 10 11 U
2-Methy~enol 10 11 U
2,2'-0' ts(I-Chloroproponel 10 11 U
4-Methy phenol 10 11 U
N-Nltroso-dl-n-propylomlne 10 11 U
He.ochI oroethone 10 11 U
Nitrobenzene 10 11 U
Isophorone 10 11 U
2-Nltrophenol 10 11 U
2 4-Dlmethylphenol 10 11 U
bls(2-ChloroethO'rlmethona 10 11 U
2,4-Dlchlorapheno 10 11 U
1,2,4-Trlchlorobenzene 10 11 U
Nophtholene 10 11 U
4-Chlorosnllfne 10 11 U
He.ochlorobutodfeno 10 11 U
4-Chloro-3-Methrlphenol 10 11 U
2-Methrlnophtho ene 10 11 U
Heuch orocr.lopentsdlene 10 11 U
2.4.6-Trfch oraphenol 10 11 U
2,4{,5-Trlchlorophenol 25 2B U
2-C loronophtholene 10 11 U
2-Nltrosntltne 25 28 U
Dtmethylphtholote 10 11 U
Acensphthylene 10 11 U
2.6-0tnltrotoluene 10 11 U
~=:~eD.e===.=Daac••eaa.=caaaDC.D.ccc.=a••CDaaac====c======

Sfte: 9

poge 10



e
PROJECT: NASB

e
Semfvoletfle Organic A~eous Analysis (ug/l)

e
06/03/93

ANAlYTE

Table 1
leboretory Report of Anelysls

SAMPLE lOCATION
lAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALYZED

SOU-3/9D - II CROl
........._--------_ ..._-- .. _----_ ..._-----.-

D9DSXX1 XXX93XX
71184

01119/93
01/25/93
01/29/93

3-Nltroen'I'ne 25 28 U
Acenephthene 10 11 U
2.4-Dlnltrophenol 25 28 U
4-Nltrophenol 25 28 U
Dlbentofuren. 10 11 U
2 4-Dlnltrotoluene 10 11 U
Dlethylphthetete 10 11 U
4-Chlorophenyt-phenylether 10 11 U
fluorene 10 11 U
4-Nltroenlllne 25 28 U
4.6-Dfnltro-2-methylphenol 25 28 U
H-N'lrosodlphenytemlne 10 11 U
4-8romophenyl-phenylelher 10 11 U
Hexechlorobentene 10 11 U
Pentechlorophenol 25 28 U
Phenenlhrene 10 11 U
Anthracene 10 11 u
Cerbotole 10 11 U
Ol-n-butylphthelete 10 11 U
fluorenthene 10 11 U
Pyrene 10 11 U
Butylbentylphthelete 10 11 U
3.3·-0Ichlorobenzldlne 10 11 U
Benzo(e)Anthrecene 10 11 U
Chrysene 10 11 U
bIS(2-EthrlheXyl)phlhelete 10 11 U
Ol-n-octy phthelete 10 11 U
Benzo(b)Fluorenlhene 10 11 U
Benzo(k)Fluorenthene 10 11 U
Benzo(e)Pyrene 10 11 U
Indeno(I.2.3-c d)pyrene 10 11 U
Ofbentle,h)Anthrocene 10 11 U
Benzolg.n.')perylene 10 11 U
==aaa=a=aaDDD======================DD=================DDDD

Dilution Factor:

Assocleted Method Blenk
Assocleted Equlpnent Blenk

As.ocleted Field Blenk

Site: 9

1.00

F4408

pege lb



PROJECT' NASB
e e

Voletlle OrBen;c Aqueous Anelysls (ug/L)
e

06/03/93

ANALnE

Tobie 1
Lsborstory Report of Anslysls

SANPLE LOCATION
LAB NUMBER

OATE SAMPLED
DATE ANALYZED

SOW-3/90 - II CRQL
a •••••••••••••••••• _ •••••••••••••••••••• __ ••

D9QSXX1XXX93XX
71184

01/19/93
01/22/93

Chlorometheno 10 10 U
8romomethsno 10 10 U
Vinyl ChlorIde 10 10 U
Chloroethsne 10 10 U
Methylene Chloride 10 2 J
Acetone.. 10 10 U
Csrbon DIsulfide 10 10 U
l,l-Dlchloroethene 10 10 U
1.1-0Ichloroethsne 10 10 U
l,2-0lchloroethene (totsl) 10 10 U
Chloroform 10 10 U
l,2-0lchloroethone 10 10 U
2-ButDoono 10 10 U
1.1.l o Trlchloroethone 10 10 U
Csrbon Tetrochlorlde 10 10 U
Bromodlchloromethone 10 10 U
1 2-0lchloropropene 10 10 U
cis-I [3-Dlchloropropeno 10 10 U
Trlch oroethene 10 10 U
Olbromochloromethone 10 10 U
l,l,2 o Trichioroethone 10 10 U
Ben'ene 10 10 U
trons-l,3-Dfchloropropene 10 10 U
Branoform 10 10 U
4-Methyl-2-Pentonone 10 10 U
2-He.ooono 10 10 U
Tetrechloroethene 10 10 U
1.1.2.2-Tetrochloroethene 10 10 U
Toluene 10 10 U
Chloroben'ene 10 10 U
Ethylben.eno 10 10 U
Styrene 10 10 U
Totol Xylenes 10 10 U
=====:.u.u=a=._=:===_=======:=::==========_=:============e

Dilutfon F8ctor:

Assocleted Method Blenk
Assocloted· Equlpnent 81enk

Assocloted Field Blonk
Assocleted Trip Blonk

Site, 9

1.00

K6B12

pege 1



e To:

From:

Date:

Tom Longley

Kate Kuebler / Steve Turner

March 23, 1993

WArrE'R. eeSL( L.TS: ,

t\\W-qo&.l' ,N\w-'1oc. 1

MW-"I()~ ~..,~qb'
IvI.W ·qoct Mw-q,o

Subject: Validation: Brunswick Naval Air Station: Ground Water Samples
Project No.: 07127-05 and 07127-09
Sampling Date: February 03 - 04, 1993

Review is complete for the data packages generated by NET pertaining to water samples
collected at the Brunswick Naval Air Station. Review was performed following USEPA Region
I guidelines. Samples were analyzed for TCL volatile, semivolatile, and pesticide/PCB organics
following USEPA 3/90 Statement of Work (3/90 SOW), TAL inorganics (3/90 SOW),
organophosphorus pesticides using SW846 Method 8140, and Rotenone and Pyrethrins using
SW846 Method 8130. Package documentation was complete with no resubmissions requested.

The data tables referred to in this memo are comprised of the following:

Table 1 : Laboratory Report of Analysis
Table 2 : Validation / Summary Table
Table 3 : Summary Table

The following subsections summarize the qualifications/edits that have been determined by
validation.e All Organic Analyses

Compound results below the CRQL were flagged with a J by the laboratory and on
Table 1. These results were considered estimated and flagged J on Tables 2 and 3.

Compound results greater than the calibration range were flagged with an E by the
laboratory and on Table 1. Samples containing these compounds were diluted and
reanalyzed, and the diluted results flagged with a D by the laboratory and on Table 1.
On Table 2, the diluted results for all compounds beyond calibration range were inserted
into the original results and the remainder of the diluted analysis deleted from Table 2
and Table 3. .

Inorganic Analyses

Analytical results below the CRDL were flagged with a B by the laboratory and on
Table 1. These results were considered estimated and flagged with a J on Tables 2 and
3.

Volatile Analyses - QualificationslEdits

1. Due to equipment blank contamination, acetone should be considered nondetect in
95GWX01, 95GWX03/XD, and 95GWX04.

Volatile Analyses - Commentse Please see item 1 under QualificatiollSlEdits. All hold time, instrument tune, internal standard,

1



4.

suxrogate recovery, matrix spike, matrix spike duplicate, and method blank results were within
QC limits. Initial and continuing calibration standards that did not meet QC limits bad no effect
on the results. All field duplicate results were acceptable. No volatile TICs were identified
in these water samples.

Semivolatile Analyses - QualificationslEdits

2. Initial calibration Relative Standard Deviation (RSD) was above QC limits for
bis(2-ethyIbexyl)phtha1ate (BEHP). The positive. result for BEHP in 09GW906 was
estimated. .

3. Continuing calibration percent difference (%D) was greater than 50% for
2,4-dinitrophenoI. The nondeteet result for 95GWX031XD was estimated.

Semivolatile Analyses - Comments

Please see items 2 and 3 under QualificationslEdits. All hold time, instrument tune, method
blank, internal standard, matrix spike, matrix spike duplicate, and surrogate recovery criteria
were met for all sample analyses. Field duplicate results were acceptable. Semivolatile TICs
were identified in ·two of these samples.

PesticideIPCB Analyses - QualificationslEdits

Because of matrix interferences, samples 95GWX031XX and 95GWX031XD were
initially analyzed at a lOX dilution. Due to off-scale peaks, these samples were
reanalyzed at a lOOX dilution. The chromatographs from the initial analysis were
unacceptable due to the interferences and off-scale peaks, so the results of the 100X
dilution were presented on Tables 2 and 3.

5. Initial calibration linearity criteria were not met for 4,4'-DDT. All positive results for
this compound were estimated.

6. Continuing calibration criteria were not met for beta-BHC and gamma-BHC. Positive
or nondetect results were estimated in associated samples.

PesticidelPCB Analyses - Comments

Please see items 4 - 6 under QualificationslEdits. All hold time and method blank criteria were
met. Recovery of surrogate TCX was acceptable' on both columns, while recovery of DCB
was generally below QC limits on both columns. No qualification of data was necessary. All
standard sequencing and compound retention time criteria were met. Resolution check standard
showed only a 6% resolution of 4,4'DDE on one column but was acceptable on the other. No
qualification was necessary since all positive DDE results were already estimated. Matrix spike
(MS) and matrix spike duplicate (MSD) recoveries for 4,4'-DDT were unacceptable in sample
95GWX03. The MS recovery was -540% and the MSD recovery was +350%. Field duplicate
results for 4,4'-DDT were also unacceptable in sample 95GWX03. 4,4'-DDT was previously.
qualified. (See Item 5 above.) Field duplicate results for 09GW908/XX and 09GW908/XD were
all nondeteet.

2



Inorganic Analyses - QualificationslEdits

7. Due to blank contamination, results less than the concentrations listed below should
be considered nondetect in all samples:

Aluminum
Iron
Lead

236 uglL
274 ug/L
12 ug/L

Potassium 1490 uglL

8. Spike sample recovery for iron was above QC limits. All positive results were
estimated.

9.

10.

11.

e 12.

Laboratory duplicate precision criteria were not met for aluminum and iron. Positive
results were estimated in all samples.

-Field duplicate precision criteria were not met for aluminum and zinc in sample
95GWX03/XX and 95GWX031XD. All positive aluminum and zinc results were
estimated in the 95GW samples.

Post-digestion spike recovery was below QC limits for selenium. Results were estimated .
in 09GW9081XD and 95GWX02.

Post-digestion spike recovery was below QC limits for thallium. Results were estimated
in 95GWX02, 95GWX031XD, 95GWX031XX, and 09GW9081XX.

Inorganic Analyses - Comments

Please see items 7 - 12 under QualificationslEdits. All appropriate QC criteria were reviewed
and found acceptable unless noted under QualificationslEdits. Field duplicate results were
acceptable for 09GW9081XX and 09GW908/XD.

Organophosphorus Pesticide Analyses - QualificationslEdits

13. Surrogate recoveries were below QC limits. All results were estimated in 95GWX01,
95GWX02, 95GWX03/XX, and 95GWX031XD.

Organophosphorus Pesticide Analyses - Comments

Please see item 13 under QualificationslEdits. All hold time and method blank criteria were
met. All standard sequencing and compound retention time criteria were met All matrix spike
(MS) and matrix spike duplicate (MSD) recoveries were above QC limits. Field duplicate
results were acceptable.

RotenonelPyrethrin Analyses - QualificationslEdits

e 14. All samples were extracted 9 days past hold time. All results were estimated.

3



e· RotenonelPyrethrin Ana1yses - Comments

Data were reviewed for hold times, matrix spike and matrix spike duplicate recovery, lab
control sample recovery, method blank contamination, and cahbration curve criteria. All QC
results were acceptable except hold times. According to the case namltive, samples were
initially extracted with the 7 day hold time. However, adjusting the pH of the extracts to
pH= 12; per the method, caused the pyrethrins to hydrolyze and resulted in unacceptable spike
recoveries. The re-extraetions were not pH adjusted.

4



TENTATIVELY IDENTIFIED COMPOUND (TIC) SUMMARY
FOR NASB; FILE: 7127-1DB

AQUECllS (ug/L)

VOLATILE

NO VOLATILE TICs WERE IDENTIFIED IN T~E FOLLOWING SAMPLES:

09GW904XXX93XX 09GW910XXX93XX 95GWX01XXX93XX
D9GW906XXX93XX 09GW90BXXX93XD 95GWXD2XXX93XX
09GW907XXX93XX 95QSXX1XXX93XX 95GWX03XXX93XX
09GW90BXXX93XX BSQTXX1XXX93XX 95GWX04XXX93XX
09GW909XXX93XX BSQTXX2XXX93XX 95GWX03XXX93XD

SEMIVOLATILE

09GW910XXX93XX 95GWX03XXX93XD

Ethanol. 2-(2-butoxyethoxy)
C14H10C14

26 J
16 J

NO SEMIVOLATILE TICs WERE IOENTIFIED IN THE FOLLOWING SAMPLES:

09GW904XXX93XX 09GW909XXX93XX 95QSXX1XXX93XX
09GW906XXX93XX 95GWX01XXX93XX
09GW9D7XXX93XX 95GWX02XXX93XX
D9GW90BXXX93XX 95GWX03XXX93XX
09GW9DBXXX93XD 95GWXD4XXX93XX

brl08W



PROJECT: NASBe e
Pesticides/PCBs Aqueous Analysis (ug/L) .e 03/23/93

ANALnE

Table 1
Laboratory Report of Analysis

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALflED

SQW·3/90 - II CRQL--- _-_.- .. _._._---._. __ ._._._-----

9SQSXX1XXX93XX
71693

02/03/93
02/08/93
02/16/93

alpha'BNC O.DS 0.OS6 U
beta-BHC O.DS 0.OS6 U
delta'BNC O.DS 0.OS6 U
gsmma-BNC (Lindane) O.OS 0.OS6 U
Neptachlor O.OS 0.OS6 U
Aldrin O.OS 0~OS6 U
Heptachlor Epoxlde O.OS 0.OS6 U
Endosullan I O.OS 0.OS6 U
Dieldrin 0.1 0.11 U
4,4'-OPE 0.1 0.11 U
Endrln 0.1 0.11 U
Endosul fan II 0.1 0.11 U
4 4"000 0.1 0.11 U
E:.etrin Aldehyda 0.1 0.11U
Endosulfan Sulfote 0.1 0.11 U
4,4'-001 0.1 0.11 U
Methoxychlor O.S 0.S6 U
Endrln ketone 0.1 0.11 U
01 pho-Chl ordano O.OS 0.OS6 U
gamma' Chlordane O.OS 0.0S6 U
Toxaphene S S.6 U
Aroclor'IDl6 1 1.1 U
Aroclor'1221 2 2.2 U
Aroclor'1232 1 1.1 U
Aroclor'1242 1 1.1 U
Aroclor-1248 1 1.1 U
Aroclor-12S4 1 1.1 U
Aroclor-1260 1 1.1 U
a======::===:=:::=:=========:==:=======::::::==:=====:=a=:

Dilution Factor:

Associated Method Blank
Associated Equipment Blank

Associated Field Blank

Slta: EQUIPMENT RINSATE

1.00

PBLK2020BAA

page 1



e
PROJECT: NASB --Volatile Organic Aqueous Analysis (ug/L)

e
03/24/93

ANALYTE

Table T
laboratory Report of Analysts

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE ANALYZED

SOW-3/90 - II CRQL
~---_ .... _..._. __ .-._ ... _..._-------_._ ..._-

95QSXX1XXX93XX
71693

02/03/93
02/08/93

Chloromethane 10 10 U
Bromomethane 10 10 U
Vinyl Chloride 10 10 U
Chloroethene 10 10 U
Methylene Chloride 10 10 U
Acetone 10 14
Carbon Olsulflde 10 10 U
1,1-0lchloroethene 10 10 U
1,1-0lchloroethene 10 10 U
l,2-0lchloroethene (total) 10 10 U
Chlorofone 10 2 J
1.2-0Ichloroethane 10 10 U
2-Butanone 10 10 U
1,1,1-Trlchloroethane 10 10 U
Cerbon Tetrechlorlde 10 10 U
Bromodlchloromethene 10 10 U
1 2-0lchloropropene 10 10 U
cIS-l(3-0Ichloropropene 10 10 U
Trlch oroethene 10 10 U
Olbromochloromethene 10 10 U
1.1,2-Trlchloroethane 10 , 10 U
Benzene 10 10 U
Irans-l.3-0fchloropropene 10 10 U
Bromoform 10 10 U
4-Melhyl-2-Pentanone 10 10 U
2-Me.anone 10 10 U
Tetrachlofoethene 10 10 U
',',2,Z-Tetrachloroethane 10 10 U
Toluene 10 10 U
Chlorobenzene 10 10 U
Ethylbenzene 10 10 U
Styrene 10 10 U
Total Xylenes 10 10 U
==================c=====================a====cca======cc::

Dilution factor:

Associated Method Blank
Associated Equipment Blank

Associated Field Blank
Associated Trip Blank

Site: EQUIPMENT RINSATE

1.00

X7164

page 1



PROJECT: NASB
e

InorBanle AqueO~Yala (ug/l) e 03/24/93

Table I
laboratory Report of Analysis

SAMPLE lOCA11 ON
lAB NUMBER

DATE SAMPLED

95QSXX1XXX93XX
71693S

02/03/93

ANAlnE SOY-3/90 . II CRDl

Alunh..a 200 47.2 B*
Antimony 60 50.0 U
Arsenic 10 2.0 UII
Barlun 200 3.0 U
Berylliun 5 1.0 U
Ca<tnlun 5 4.0 U
Calelun 5000 106 B
Chromlun 10 4.0 U
CobBl t 50 5.0 U
Copper 25 7. I B
Iron 100 54.8 B*
lead 3 2.4 B
Hognesftr.l 5000 20.0 U
Manganese 15 3.0 U
Mercury 0.2 0.20 ·U
Nickel 40 14.0 U
Potesstun 5000 250 U
Selenfun 5 1.0 U
Silver 10 4.0 U
Sodlun 5000 432 B
Thalliun 10 • 2.0 U
Vanadlun 50 5.0 U
Zinc 20 6.0 U
Cyanide 10 10.0 U
========uaaaaaa==========================================a

Aasoelated Method Blank
AssocIated EquIpment Blank

A~soclated Field Blank

Site: EQUIPMENT RINSATE

PB4046CY

page I



ANALYTE

e
PROJECT: NASB

Table 1
Laboratory Report of Analysla

SAMPLE LOCATION
LAB IM4BER

DATE SAMPLED
DATE ANALYZED

RL

95QSXX1XXX93XX
BNASU4·2
02/03/93
02/22/93

e
Miscellaneous Aqueous Analysis (US/L)

e
23-Mar-93

ROTENONE
PYRETHRINS. TOTAL

0.71
20.0

0.71 U
20 U

aDaCe.aC=eDeDaaaaaD:::=::::======:::::==:==:=:==:::

Associated Method Blank
Associated Equipment Blank

Assoclsted Field Blank

Site: EQUIPMENT RINSATE

PBG352Bl

Page 1



e
PROJECT: NASB

Table 1
Laboratory Report of Analysta

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALYZEO

95QSXX1XXX93XX
71693

02/03/93
02110/93
02/27/93

e
Miscellaneous Aqueous Analysis (ug/L)

e
24'Mar'93

ANALYTE RL

Methyl Alt"""os 2.5 2.5 U
Bolster 2.5 2.5 U
Cho'o~rffos 2.5 2.5 U
C01B8 OB 2.5 2.5 U
O·Oemeton 2.5 2.5 U
S-Demeton 2.5 2.5 U
Dtaltnon 2.5 2.5 U
DtchlofVOS 2.5 2.5 U
Dt...thoote 2.5 2.5 U
Dtsulfoton 2.5 2.5 U
EPN 2.5 2.5 U
Ethoprop 2.5 2.5 U
Fensul fothlon 2.5 2.5 U
Fenthlon 2.5 2.5 U
Mslathlon 2.5 2.5 U
MerphoB 2.5 2.$ U
Mevl"""os 2.5 2.5 U
Monocrotoph08 2.5 2.5 U
Naled 2.5 2.5 U
Eth~1 ParathIon 2.5 2.5 U
Met yl Parathion 2.5 2.5 U
Phofate 2.5 2.5 U
Romel 2.5 2.5 U
Sulfotep 2.5 2.5 U
TEPP 2.5 2.5 U
Tetrechlorovfnpho8 2.5 2.5 U
Tokuthlon 2.5 2.5 U
Trlchloronate 2.5 2.5 U

aacaaa==:::=:::=:::::::::::::::::::::::::::==:::=::

•

AssocIated Method Blank
Associated EquIpment Blank

Asaoclated FIeld Blank

Site: EQUIPMENT RINSATE

PBLK10210A

Page 1
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e - ePROJECT: NASB Volatile Organic Aqueous Analysis (ug/L) 03/24/93

Table 1
Laboratory Report of Analysts

SAMPLE LOCATION 09G1I904XXX93XX 09GII906XXX93XX 09G1I907XXX93XX 09GII908XXX93XD 09GII908XXX93XX 09GII909XXX93XX 09GII910XXX93XX
LAB NUMBER 71720 fI 11119. 71718 • 11722 • 71nl fI 1In4 fI 71723 fI

DATE SAMPLEO 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93
OATE ANALYZED 02/10/93 02/09/93 02/09/93 02/10/93 02/10/93 02/10/93 02/10/93

ANALYTE SO\I- 3/90 - II CRQL-.. ~_ .. _.......-.. _.._..... _- .... _.._...__ .-
Chloromethane 10 10 U 10 U 10 U 10 U 10 U 10 U 10 UBromomethane 10 10 U 10 U 10 U 10 U 10 U 10 U 10 UVinyl Chloride 10 8 J 10 U 9 J 2 J 10 U 10 U 10 UCh Ioroethane 10 10 U 10 U 10 U 10 U 10 U 10 U 10 UMethylene Chloride 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Acetone 10 10 U 10 U 10 U 10 U 10 U 10 U 10 UCarbon Disulfide 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U1,l-Dichloroethene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U','-Dlchloroethane 10 10 U 10 U 2 J 10 U 10 U 10 U 10 UI,Z-Oichloroethene (total) 10 1 J 4 J 1 J 10 U 10 U 10 U 10 U
Chloroform 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U1,2-Dlchloroethane 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U2-Butanone 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U1,1,t-Trlchloroethane 10 10 U 10 U 10 U 10 U 10 U 10 U 10 UCarbon Tetrachloride 10 10 U 10 U 10 U 10 U 10 U 10 U 10 UBromodlchloromethane 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1 2-0lchloro~opan. 10 10 U 10 U 10 U 10 U 10 U 10 U 10 UCIS-1

1
3-0ICh oropropene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 UTrlch oroethene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U

IDtbromochloromethBne 10 10 U 10 U 10 U 10 U 10 U 10 U 10 Ut,l,2-Trlchloroethane 10 , 10 U 10 U 10 U 10 U 10 U 10 U 10 U I
, lBenzene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U Itrans-l,3-Dlchloropropene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U ,

Bromoform 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U I
'/4-Methyl-2-Pentanone 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U2-Hexanone 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Tetrachloroethene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U1,1,2,Z-Tetrachloroethane 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Toluene 10 10 U 10 U '10 U 10 U 10 U 10 U 10 U
Chlorobenzene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Ethylbenzene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Styrene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Total Xylenes 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
======================================================ccc=================::::==========:==::===========::==c=cc===============:====================:==:::

OJ lutlon factor: 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Associated Method Blank K7207 K7192 K7192 K7207 K7207 K7207 K7207
Associated Equipment Blank 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX

Associated Field Blsnk - - - - - - -Associated Trip Blank BSQTXXZXXX93XX BSQTXXZXXX93XX BSQTXX2XXX93XX BSQTXX2XXX93XX BSQTXX2XXX93XX BSQTXX2XXX93XX BSQTXX2XXX93XX

Site' GROUNOWATER
fI' Level 0 Validation

page 1



e e e 03/24/93PROJECT: NASS Volatile Organic Aqueous Analysis (ug/l)

Table 2
Validation / Summary Table

SAMPLE lOCATION 09GW904XXX93XX 09GW906XXX93XX 09GW907l<XX93XX 09GW90SXXX93XO 09GW908XXX93XX 09GW909XXX93XX 09GII910XXX93XX
lAS NUMBER 71720 • 71719 • 71718 • 71722 # 71721 • 71724 • 71723 •

OATE SAMPLED D2/04/93 02/D4/93 02/04193 D2/D4I93 02/04/93 02/D4/93 02/D4I93
DATE ANALYZED 02/1D/93 02/09/93 02/09/93 02/10/93 02/10/93 02/10/93 02110/93

ANAlYTE SOII-3/9D - II CRQl........-.- ..•..............................
Chloromethane lD 10 U 10 U 10 U lD U 10 U 10 U 10 U
Bromomethane 10 10 U 10 U lD U 10 U 10 U 10 U 10 U
Vinyl Chloride 10 8 J lD U 9 J 2 J 10 U 10 u· 10 U
Chloroethane lD 10 U 10 U 10 U lD U 10 U 10 U 10 U
Methylene Chloride lD 10 U 10 U 10 U lD U 10 U 10 U 10 U
Acetone 10 10 U 10 U 10 U lD U 10 U 10 U 10 U
Carbon Disulfide 1D 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1.I-Dichloroethene lD 10 U 10 U lD U 10 U 10 U 10 U 10 U
','-Olchloroethane 10 lD U 10 U 2 J 10 U 10 U 10 U 10 U
1.2-Dichloroethene (total) 10 1 J 4 J 1 J lD U 10 U 10 U lD U
Chloroform lD 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,Z-Olchloroethane lD 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-Butanona 10 10 U 10 U lD U lD U 10 U 10 U 10 U
1,1,1-Trlchloroethane 10 10 U 10 U lD U lD U 10 U 10 U 10 U
Cerbon Tetrechlorlde 10 lD U 10 U 10 U 10 U 10 U 10 U 10 u
Bromodlchloromethene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1 2-0lchloropropane 10 10· U 10 U 10 U 10 U 10 U lD U 10 U
cIs-I [3-0ichloropropene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Trich oroethene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Ofbromochloromethane 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
l,l,Z-Trlchloroethene 10 • 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Benzene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
trens-',3-0Ichloropropene 10 10 U 10 U 10 U 10 U 10 U 10 U lD U
Bromofornt 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-Methyl-2-Pentenone 10 10 U 10 U , 10 U 10 U 10 U 10 U 10 U
2-Hexanone 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Tetrachloroethene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,l,2,Z-Tetrachloroethane 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Toluene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Chlorobenzene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Ethylbenzene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Styrene 10 10 U 10 U lD U 10 U 10 U 10 U 10 U
Total Xylenes 10 10 U 10 U lD U 10 U 10 U 10 U 10 U
========:==::==:=:=====::====:========:=::::======:==================:===========:==:=:::==:==============================================================

Dilution Factor: 1.00 1.00 1.00 1.00 1.00 1_00 1.00

Associated Method Blank K7207 K7192 K719Z K7207 K7207 K7207 K7207
Associated Equipment Blank 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXXTXXX93XX 95QSXX1XXX93XX 9SQSXX1XXX93XX

Associated Field Blank . . - - - -
Associated Trip Blank BSQTXXZXXX93XX BSQTXXZXXX93XX BSQTXX2XXX93XX BSQTXX2XXX93XX BSQTXX2XXX93XX BSQTXXZXXX93XX BSQTXX2XXX93XX

Site' GROUNDUATER.: level D Validation

page 1



PROJECT: HASB
e

Table 3
SUIIllary Tabl e

Volatile organ'~ouaAnalysla (ug/L) e
03/24/93

ANALYTE

SAMPLE LOCATION
LAB NUMBER

OATE SAMPLEO
DATE ANALYZED

SOY-3/90 - II CRQL

09GII904XXX93XX
71nO #
02/04/93
02/10/93

09GII906XXX93XX
71719 #
02/04/93
02/09/93

09G1I907XXX93XX
71718 #
02/04/93
02/09/93

09GII908XXX93XD
71n2 #
02/04/93
02/10/93

09GII908XXX93XX
71721 #
02/04/93
02/10/93

09G11909XXX93XX
71n4 #
02/04/93
02/10/93

09GII910XXX93XX
71723 #
02/04/93
02/10/93

- _-.-- _----- __ .
Chloromethane 10
8romomethane 10
Vinyl Chloride 10 8 J - 9 J 2 J
Chloroethene 10
Methylene ChlorIde 10
Acetone 10
Carbon Dleulflde 10
l,l-Dlchloroethene 10
l,l-Dlchloroethane 10 - - 2 J
l,2-Dlchloroethene (total) 10 1 J 4 J 1 J
Chloroform 10
l,2-0lchloroethana 10
2-Butanone 10
l,l,l-Trlchloroethane 10
Carbon Tetrachloride 10
Bromodlchloromethane 10
1 2-Dlchloropropane 10
cle-l[3-Dlchloropropene 10
Trich oroethene 10
Olbromochloromethane 10
' , 1, 2-Trlchloroethane 10
Benzene 10
trans-1,3-DfchLoropropene 10
Bromoform 10
4-Methyl·2-Pentanone 10
2-HeKanona 10
Tetrachloroathene 10
1,1,2,2-retfachloroethane 10
Toluena 10
Chlorobenzene 10
Ethylbenzena 10
Styrene 10
Total Xylenea 10
a=======:===c====:=:=:================::========:=================:================::========================================:=::====::::::=::=::::::=::::

Dilution Factor: 1.00 1. DO 1.00 1.0D 1.00 1.00 1.00

Associated Method Blank
Associated EqUipment Blank

Associated Field Blank
Associated Trip Blank

Site: GROUNDWATER
#: Level D Validation

.72D7 .7192 .7192 .7207 .n07 .7207 .7207
95QSXX1XXX93XX 9SQSXX1XXX93XX 9SQSXX1XXX93XX 9SQSXX1XXX93XX 9SQSXX1XXX93XX 9SQSXX1XXX93XX 9SQSXX1XXX93Xx- - - - - - -
BSQTXX2XXX93XX 8SQTXX2XXX93XX BSQTXX2XXX93XX BSQTXX2XXX93XX BSQTXX2XXX93XX BSQTXXZXXX93XX BSQTXX2XXX93XX

page 1



e - e
PROJECT: NASB Semivolatile Organic Aqueous Analysis (ug/Ll 03/24/93

TobIe 1 .
Laboratory Report of Analysis

SAMPLE LOCATION 09GII904XXX93XX 09GII906XXX93XX 09G1I907XXX93XX O9GII908XXX93XD 09GII908XXX93XX O9G11909XXX93XX D9GII91DXXX93XX
LAg NUMBER 71720 # 71719 # 7171B # 71722 # 71721 # 71724 # 71723 #

DATE SAMPLED 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93
DATE EXTRACTED 02/09/93 02/09/93 02/09/93 02/09/93 02/09/93 02/09/93 02/09/93

OATE ANALYZED 02/11/93 02/11/93 02/11/93 02/11/93 02/11/93 02111/93 02/11/93

ANALYTE SOII-3/90 - II CRQL
................. _....._._----------_ .......
Phenol 10 10 u 10 U 10 u 10 u 10 U 10 u 10 U
bis(2-Chloroethyllether 10 10 U 10 U 10 U 10 U 10 U 10 U 10 u
2-Chlorophenol 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,3-Dtchlorobenzene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,4-0lchlorobenzena 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,Z-DtchlorObenzene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-Methy~enOI 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2,2'-ox Is(I-Chloropropanel 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-Methy phenol 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
N-Nitroso-dl-n-propylamlna 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Hexachloroethane 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Nitrobenzene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Jsophorone 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-Nitrophenol 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2 4-Dimethylphenol 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
bls(2-Chloroethoxrlmethane 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2.4-Dlchloropheno 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,2,4·rrlchlorobenzene 10 10 U 10 U 10 U 10 U I 10 U 10 U 10 U
Naphthalene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-Chlorosnillne 10 • 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Hexachlorobutadfene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-Chloro-3-Methrlphenol 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-Methrlnaphtha ena 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Hexach orocrclopentadfene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2,4,6-Yrfch orophenol 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2,4,S·Trfchlorophenol 25 26 U 26 U 25 U 25 U 26 U 26 U 26 U
2-Chloronaphthalena 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-Nltroanillne 25 26 U 26 U 25 U 25 U 26 U 26 U 26 U
OimethYI~thalata 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Acenapht ylena 10 10. U 10 U 10 U 10 U 10 U 10 U 10 U
2,6-0fnltrotoluene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
============================================================================================:=:=:=====:=:=========================:=================::=::=

Site: GROUNDIIATER.: Level D Validation

page 18
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e e e
PROJECT: NASa Semlvolatlla Organic Aqueous Analysis (ug/Ll 03124/93

Table 2
Validation / Summery Table

SAMPLE LOCATI 011 09GII904XXX93XX 09GII906XXX93XX 09G11907XXX93XX O9G1190aXXX93XO 09G1190aXXX93XX 09G11909XXX93XX 09GII910XXX93XX
LAa NUMBER 71720 • 71719 • 7171a • 71n2. 71721 • 71724 • 71723 •

DATE SAMPLED 02/D4/93 02/04/93 D2/04/93 02/04/93 02/04/93 02/04/93 02/04/93
DATE EXTRACTED 02/D9/93 02/09/93 02/09/93 02/09/93 02/09/93 02/09/93 02/09/93

DATE ANALYZED 02/11/93 02/11/93 02/11/93 02/11/93 02/11/93 02/11/93 02/11/93

ANALYTE SOlI-3/90 - Ii CRQL
............•...... - ... -.-------_._-_._ .._..
Phenol lD 10 U 10 u 10 U 10 U 10 U 10 U 10 U
bls(2-Chloroethyllether 10 10 U 10 U 10 U 10 u 10 u 10 u 10 U
2-Chlor0r.:enol 10 10 U 10 U 10 u 10 U 10 U 10 U 10 u
1,3·0Ich orObenzene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,4·0ichlorobenzene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,2·Dlchlorobenzene 10 10 U 10 U lD U 10 U 10 U 10 U 10 U
2-MethYll:'ienol 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2,2 1 .oXr fs(1·Chloropropane) 10 10 U 10 U 10 U lD U 10 U 10 U 10 U
4-Methy phenol 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
N·Nftroso·di·n·propylBmfne 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Hexachloroethane 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Nitrobenzene 10 lD U 10 U 10 U 10 U 10 U 10 U 10 U
Isophorone 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-NI trophenol 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2 4-0lmethylphenol 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
bls(2-Chloroethoxrlmethane 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2.4-0Ichloropheno 10 lD U 10 U 10 U 10 U 10 U 10 U 10 U
1,2,4·Yrlchlorobenzene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Nsphthalene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-Chloroanlllne 10 • 10 U 10 U 10 U 10 U 10 U 10 u 10 u
Hexachlorobutadfene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-Chloro-3-Methrlphenol 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
20Methrlnaphtha ena 10 10 U 10 U 10 U 10 U 10 U 10 U 10 u
Hexach orocyclopentadfene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2,4,6·Yrlch orophenol lD 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2.4.5-Trlchlorophenol 25 26 U 26 U 25 U 25 U 26 U 26 U 26 U
2.ChloronB~thalene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-Nltrosni Ine 25 26 U 26 U 25 U 25 U 26 U 26 U 26 U
DlmethYl~thalata 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Acenapht ylene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2,6·0inltrotoluene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
==========::==:::==:===:========:======:============:=c================================:===:=============::==========:=======:=====::==:=====:::::=:==:=::

Site, GROUNDWATER.: Level D Validation

page 1a



e e e
PROJECT. NASB Semfvolattle Organic Aqueous Analysis (ug/L) 03/24/93

Table 2
Validation / Summery Table

SAMPLE LOCATION 09G11904XXX93XX O9GII906XXX93XX 09G11907XXX93XX O9G119OBXXX93XD 09GIl908XXX93XX 09G11909XXX93XX 09GII910XXX93XX
LAB NUMBER 7172D # 71719 # 71718 # 71722 # 71721 # 71724 # 71723 #

DATE SAMPLEO 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93
OATE EXTRACTED 02/09/93 02/09/93 02/09/93 02/09/93 02/09/93 02/09/93 02/09/93

DATE ANALYZED OZ/11/93 02/11/93 02/11/93 02/11/93 02/11/93 02/11/93 02/11/93

ANALYTE SOII-3/90 - II CROL
................ _- .. __ .. _----------.----- ...
3-Nltroanlllne 25 26 U 26 U 25 U 25 U 26 U 26 U 26 U
Acenaphthene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2,4-0lnltrophenol Z5 26 U 26 U 25 U 25 U 26 U 26 U 26 U
4-Nltrophenol 25 26 U 26 U 25 U 25 U 26 U 26 U 26 U
Dfbenzofuran 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2
1
4-0lnltrotoluene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U

D ethyl phthalate 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-Chlorophenyl-phenylether 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Fluorene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-NI troaniline 25 26 U 26 U 25 U 25 U 26 U 26 U 26 U
4,6-Dtnltro-2-methylphenol 25 26 U 26 U 25 U 25 U 26 U 26 U 26 U
N-Nltrosodfphenylamine 10 10 U 10 U lD U 10 U 10 U 10 U 10 U
4-Bromophenyl-phenylether lD 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Hexachlorobenzene 10 10 u 10 U 10 U 10 U 10 U 10 U 10 U
Pentachlorophenol 25 26 U 26 U 25 U 25 U 26 U 26 U 26 U
Phenanthrene lD 10 U 10 U 10 U 10 U 10 U 10 U lD U
Anthracene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Carbazole 10 10 U 10 U 10 U 10 U lD U 10 U 10 U
DI-n-butylphthalate 10 ·10 U 10 U 10 U 10 U 10 U 10 U 10 U
Fluoranthene 10 • 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Pyrene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Butylbenzrlphthalate 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
3,3'-Dtch orobenzfdfne 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Benzo(a)Anthracene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Chrysene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
bf S(2-Ethrlhexyl )phthelate 10 5 J 12 J 1 J 10 U 10 U 1 J 10 U
DI-n-octy phthalate 10 lD U 10 U 10 U 10 U 10 U 10 U 10 U
Benzo(b)Fluoranthene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Benzo(k)Fluoranthene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Benzo(a)Pyrene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Indeno(',2,3-c,d)pyrene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Dtbenz(a,h)Anthracene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Benzo(g,h,l)perylene 10 10 U 10 U 10 U 10 U 10 U 10 U 10 U
c========:===========:::=====:==:=====================================================:==:========:=======================================================

Dilution Factor: 1.00 1.00 1.0D 1.00 1.00 1.00 1.00

Associated Method Blank: J7625 J7625 J7625 J7625 J7625 J7625 J7625
Associated Equipment Blank: 950SXX1XXX93XX 950SXX1XXX93XX 950SXX1XXX93XX 950SXX1XXX93XX 950SXX1XXX93XX 950SXXIXXX93XX 950SXX1XXX93XX

Associated field Blank

Site: GROUNDIIATER
#: level 0 Validation
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e
PROJECT: NASa

Table 3
SlIIJI18ry Table

e
Semlvolatlle Organic Aqueoua Analysis (ug/Ll

e
03/24/93

ANALYTE

SAMPLE LOCATION
LAB NUM8ER

OATE SAMPLED
OATE EXTRACTED

DATE ANALYZED

SOY-3/90 - II CRQL

09GII904XXX93XX
71720 II
02/04/93
02/09/93
02/11/93

09GW906XXX93XX
71719 II
02/04/93
02/09/93
02/11/93

09GW907XXX93XX
71718 II
02/04/93
02/09/93
02/11/93

O9GW908XXX93XO
71722 #
02/04/93
02/09/93
02/11/93

09GW908XXX93XX
71721 II
02/04/93
02/09/93
02/11/93

09GW909XXX93XX
71724 II
02/04/93
02/09/93
02/11/93

O9GW910XXX93XX
71723 1/
02/04/93
02/09/93
02/11/93

~···_········-·_·_-···_···r····_··_·········

Phenol 10
bia(2-Chloroethyllether 10
2-Chlorophenol 10
1,3-0ichlorobenzena 10
1,4-01chlorobenzena 10
1,2-0ichlorobenzena 10
2-MethYrEenol 10
2, 2'·ox ts(1-Chloropropene) 10
4-Methy phenol 10
N-Nltroso-dl-n-propylamine 10
Hexachloroethane 10
Nitrobenzene 10
laophorona 10
2-Nitrophanol 10
2 4-0imethylphenol 10
bls(2-Chloroathoxylmethane 10
2,4-0ichloropheno 10
1,2,4-Trichlorobenzena 10
Naphthalene 10
4-Chloroanlllna 10
Naxachlorobutadlane 10
4-Chloro-3-Methylphenol 10
2-Mathylnaphtha ene 10
Hex8ch orocyclopentadfene 10
2,4,6-Trich orophenol 10
2,4,5-Trlchlorophenol 25
2-Chloronaphthalene 10
2-Nltroanlllne 25
Dimethylphthalate 10
AcenSphthylene 10
2,6-0inltrotoluene 10
=c~=================================================== ========================:===========================================================================

Site: GROUND~ATER

#: Level 0 Validation

page 1a



e -- e
PROJECT' MASB Semlvolatlla Organic Aqueous Analysis (ug/Ll 03/24/93

Table 3
Sunnary Table

ANALYTE

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALYZED

SOW-3/90 - II CRQL

09GIl904XXX93XX
71720 #
02/04/93
02/09/93
02/11/93

09GIl906XXX93XX
71719 #
02/04/93
02/09/93
02/11/93

09GIl907XXX93XX
71718 #
02/04/93
02/09/93
02/11/93

09GIl908XXX93XO
71722 #
02/04/93
02/09/93
02/11/93

09GIl908XXX93XX
71721 #
02/04/93
02/09/93
02/11/93

09GIl909XXX93XX
71724 #
02/04/93
02/09/93
02/11/93

09GIl910XXX93XX
71723 #
02/04/93
02/09/93
02/11193

JJ12 J5 J

3-Nltrosnlllne 25
Acenaphthene 10
2.4-0Inltrophenol 25
4-Nltrophenol 25
Olbenzofuran 10
2,4-0Inltrotoluena 10
o athylphthalata 10
4-Chlorophenyl-phenylather 10
fluorena 10
4-Nltroanlllna 25
4.6-0Inltro-2-methylphenol 25
N-Nltrosodlphenylamlna 10
4-Bromophenyl-phenylether 10
Hexachlorobenzene 10
Pentachlorophenol 25
Phenanthrena 10
Anthracene 10
carbazola . 10
Ol-n-butylphthalata 10
Fluoranthene 10
Pyrene 10
Butylbenzylphthalate 10
3,3 1-Ofchlorobenztdlne 10
Benzo(a)Anthracene 10
chrysena 10
bfsC2-Ethylhexyllphthalate 10
Dl-n-octylphthalate 10
Benzo(b)Fluoranthene 10
Benzo(k)Fluoranthene 10
BenzD(a)Pyrene 10
Indeno(1,2,3-c,d)Pyrene 10
Dtbenz(a,h)Anthracene 10
Benzo(g,h,t)perylene 10
c==e:e==:=:=:::=::===:==:=::==========:===============c==============================================:::::::cc=======:=====================::=:::===:::::=

Dilution factor: 1.00 1.00 1.00 1.00 I_DO 1.00 1.00

Associated Method Blank
Associated Equipment Blank

Associated Field Blank

J7625 J7625 J7625 J7625 J7625 J7625 J7625
95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX

Site: GROUNDVATER
#: Level 0 Validation

page lb



e e e 031Z4/93PROJECT: NASB PestIcides/PCBs Aqueous AnalysIs (ug/L)

Tabla 1
laboratory Report of AnaLysis

SAMPLE LOCATION 09GII904XXX93XX 09GII906XXX93XX 09G1I907XXX93XX 09G11908XXX93XO 09GII908XXX93XX 09GII909XXX93XX 09GII910XXX93XX
LAB NUMBER 71720 II 71719 II 71718 II 71722 II 71721 II 71724 II 71723 II

DATE SAMPLED 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93
DATE EXTRACTED 02/10/93 02/10/93 02/10/93 02/10/93 02/10/93 02/10/93 02/10/93

DATE ANALYZED 02/18/93 02/18/93 02/17/93 02/18/93 02/18/93 02/18/93 02/18/93

ANALTTE SOII- 3/90 - II CROL.......•....• - ................ _-_ ..._----.--
alpha-BHC 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
beta-8HC 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
dalta-BHC 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
gamma-8HC (Lindane) 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
Heptachlor 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
Aldrin 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
Heptachlor Epoxlde 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
Endosulfan I 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
Dieldrin 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.11 U . 0.098 U
4,4'-DDE 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.11 U 0.098 U
Endrln 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.11 U 0.098 U
Endosul fan II 0.1 0.1 u 0.1 U 0.12 U 0.1 U 0.1 U 0.11 U 0.098 U
4,4 1 -DDD 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.11 U 0.098 U
Endrln Aldehyde 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.11 U 0.098 U
Endoaulfan Sulfate 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.1 U 0.098 U
4,4'-DDT 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.11 U 0.098 U
Methoxychlor 0.5 0.51 U 0.5 U 0.59 U 0.5 U 0.51 U 0.53 U 0.49 U
Endrln Ketone 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.11 U 0.098 U
alpha-Chlordane 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
gamma-Chlordane 0.05 0,051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
Toxaphene 5 5.1 U 5 U 5.9 U 5 U 5.1 U 5.3 U 4.9 U
Aroclor-l016 . 1 1 U 1 U 1.2 U 1 U 1 U 1.1 U 0.98 U
Aroclor-1221 2 2 U 2 U 2.4 U 2 U 2 U 2.1 U 2 U
Aroclor-1232 1 1 U 1 U 1.2 U 1 U 1 U 1.1 U 0.98 U
Aroclor-1242 1 1 U 1 U 1.2 U 1 U 1 U 1.1 U 0.98 U
Aroc Ior-1248 1 1 U 1 U 1.2 U 1 U 1 U 1.1 U 0.98 U
Aroclor-1254 1 1 U 1 U 1.2 U 1 U 1 U 1.1 U 0.98 U
Aroclor-1260 1 1 U 1 U 1.2 U 1 U 1 U 1.1 U 0.98 U
====:======:==::====:====:.:=:::=========:==:========================================:===================::=a=::==============:=:::===:====::==:_.=:=====.

Dilution Factor: 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Aasoclated Method Blank: PBLK10210AA PBLK10210AA PBLK10210AA PBLK10210AA PBLK10210AA PBLK10210AA PBLK10210AA
Asaoclated Equipment Blank: 950SXX1XXX93XX 950SXX1XXX93XX 950SXX1XXX93XX 950SXX1XXX93XX 950SXX1XXX93XX 950SXX1XXX93XX 950SXX1XXX93XX

Associated Field Blank

Site: GROUNDIIATER
II: level 0 Validation

page 1
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PROJECT: NASB Peatlcldes/PCBs Aqueous Analysis (ug/L) 031Z4/93

Table 2
Valldstlon / summary Table

SAMPLE LOCATION O9GW904XXX93XX 09GW906XXX93XX 09GW907XXX93XX 09GW90BXXX93XO 09GW90BXXX93XX 09GW909XXX93XX O9GW910XXX93XX
LAB NUMBER 71720 • 71719 • 71718 • 71722 • 71nl. 71n4. 71723 •

OATE SAMPLEO 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93
DATE EXTRACTED 02/10/93 02/10/93 02/10/93 02/10/93 02/10/93 02/10/93 02/10/93

DATE ANALYZED 02/18/93 02/18/93 02/17/93 02/18/93 02/18/93 02/18/93 02/18/93

ANALYTE SOI/-3/90 - II CRQL
............................ - ........ _- .....
alpha-BHC 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
beta-SHC 0.05 0.051 UJ 0.05 UJ 0.059 UJ 0.05 UJ 0.051 UJ 0.053 UJ 0.049 UJ
del ta-BHC 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
gamma-BHC (Lindane) 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
Heptachlor 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
Aldrin 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 UHeptachlor Epo.lde 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
Endosul fan I 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
Dieldrin 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.11 U 0.098 U
',4'-DDE 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.11 U 0.098 U
Endrln 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.11 U 0.098 U
Endosulfon II 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.11 U 0.098 U
4,4 1 .000 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.11 U 0.098 U
Endrln Aldehyde 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.11 U 0.098 UEndosulfan Sulfate 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.1 U 0.098 U
4,4'-DDT 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.11 U 0.098 UMethoxychlor 0.5 0.51 U 0.5 U 0.59 U 0.5 U 0.51 U 0.53 U 0.49 U
Endrin Ketone 0.1 0.1 U 0.1 U 0.12 U 0.1 U 0.1 U 0.11 U 0.098 Ualpha-Chlordane 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
samna-Chlordane 0.05 0.051 U 0.05 U 0.059 U 0.05 U 0.051 U 0.053 U 0.049 U
Toxaphene 5 5.1 U 5 U 5.9 U 5 U 5.1 U 5.3 U 4.9 U
Aroclor·l016 1 1 U 1 U 1.2 U 1 U 1 U 1.1 U 0.98 U
Aroclor-1221 2 2 U 2 U 2.4 U 2 U 2 U 2.1 U 2 U
Aroclor-1232 1 1 U 1 U 1.2 U 1 U 1 U 1.1 U 0.9S U
Aroclor-1242 1 1 U 1 U 1.2 U 1 U 1 u 1.1 U 0.98 U
Aroclor-1248 1 1 U 1 U 1.2 U 1 U 1 U 1.1 U 0.98 U
Aroclor-1254 1 1 U 1 U 1.2 U 1 U 1 U 1.1 U 0.98 U
Aroclor-1260 1 1 U 1 U 1.2 U 1 U 1 U 1.1 U 0.98 U
===e========:=============:::===:==:========:=========cc========::===============:================:====:=:====c=c============================::::=c::==:::

Oi Lution Factor: 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Associated Method Blsnk: PBLK10210AA PBLK10210AA PBLK10210AA PBLK10210AA PBLK10210AA PBLK10210AA PBLK10210AA
Associated Equipment Siank: 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX

Associated Field Blank

Site: GROUNDIIATER., Level D Validation

page 1



PROJECT: NASB e
Table 3

SlIIII1ary Table

e .
Pestlcldes/PCgs Aqueoua Analysis (ug/L) ~ 03/24/93

ANALYTE

SAMPLE LOCATiON
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALYZED

SOW-3/9D - II CRQL

09GII904XXX93XX
71720 #
02/04/93
02/10/93
02/18/93

09GII906XXX93XX
71719 #
02/04/93
02/10/93
02/18/93

09G1I907XXX93XX
71718 #
02/04/93
02/10/93
02/17/93

09G1I908XXX93XD
71722 #
02/04/93
02/10/93
02/18/93

09GII908XXX93XX
71721 #
02/04/93
02/10/93
02/18/93

09GII909XXX93XX
71724 #
02/04/93
02/10/93
02/1B/93

09GII910XXX93XX
71723 #
02/04/93
02/10/93
02/18/93

.. _-- •.................. _----- _----
elpha-BNC
bate-BHC
del ta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor Epoxlde
Endosul fan I
Dieldrin
4,4' -ODE
Endrln
Endosulfan II
4,4' -ODD
Endrln Aldehyde
Endosulfan Sulfate
4,4' -DDT
Methoxychlor
Endrtn Ketone
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-l016
Aroclor-1ZZl
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroc lelr-l Z54
Aroclor-1260

0.05
0.05
0.05
0_05
0.05
0.05
0.05
0.05
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.5
0.1

0.05
0.05

5
1
2
1
1
1
1
1

.-

1.001.001.001.001.001.001.00Dflutfo~ Factor:
=============::====::============:=============:===:=====:===============:=============================:=:=:============:==========::::===::=::::=::==:=::

AssocIated Method Blank
Assoclsted Equipment Blsnk

Associated Field Blank

PBLK10210AA PBLK10210AA PBLK10210AA PBLK10210AA PBLK10210AA PBLK10210AA PBLK10210AA
95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX

Site: GROUNDUATER
#: Level D Validation

pege 1



e - -PROJECT: NASB Inorganic Aqueous Analysts (ug/L) 03/24/93
Table 1

Laboratory Report of Analysts

SAMPLE LOCATION 09GIl904XXX93XX 09GIl906XXX93XX 09G1l907XXX93XX 09GIl908XXX93XO 09G1l908XXX93XX 09GIl909XXX93XX 09GIl910XXX93XXLA8 NUMBER 7t720S # 717195 # 717185 # 717225 # 71nlS # 717245 II 71n3S #DATE SAMPLED 02104/93 02104/93 02104/93 02/04/93 02/04/93 02104/93 02104/93

ANALYTE 501/·3/90 - II CRDL.•......••• _••..•....................••.....
Al ...lnun 200 85.1 B* 4B.8 B* 44.2 B* 69.9 B* 32.4 B* 241 * 207 *AntImony 60 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 UArsenic 10 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 UBarl ... 200 7.0 B 7.6 B 15.0 B 9.8 g 9.1 B 3.3 B 3.3 BBeryll I... 5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 UCa""l... 5 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 UCalcl... 5000 18400 14100 40300 25700 24100 2140 B 4180 BChromfua 10 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 UCobal t 50 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 UCopper 25 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 UIron 100 130 * 314 * 41.0 B* 67.4 B* 37.8 8* 360 * 192 *Lead 3 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 UHagncsilin 5000 5520 4310 B 5530 2990 B 3000 8 715 8 709 BManganese 15 183 56.7 6720 689 609 22.8 27.8Mercury 0.2 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 UNIckel 40 14.0 U 14.0 U 14.0 U 14.0 U 14.0 U 14.0 U 14.0 UPot8ssfun 5000 1290 8 2190 B 2460 B 2470 8 2630 8 571 B 250 USelenfun 5 1.0 U 1.0 U 1.0 U 1.0 UII 1.0 U 1.0 U 1.0 USilver 10 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 USodl ... 5000 6240 35400 16200 16200 15100 4030 8 2550 BThall t... 10 .2.0 U 2.0 U 2.0 U 2.0 U 2.0 UII 2.0 U 2.0 UVanadl ... 50 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 UZInc 20 8.8 B 6.9 B 13.8 B 8.1 B 6.0 U 10.4 B 7.9 BCyanide 10 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U===========================================================================================================================::=====::==:==:::=:::::::==:==:

Asaoclated Method Blank
Associated Equipment Blank

Associated Field Blank

Site: GROUNDWATER
#: Level D Validation

PB4046CW PB4D46CY P84046CW PB4046CY PB4046CY PB4D46CW P84D46CY
95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93xx

page 1



e e ePROJECT: NASB Inorganic Aqueous Analyaia (ug/L) 03/24/93

Table 2
Validation / 5ummary Table

5AMPLE LOCATION 09GII904XXX93XX 09GII906XXX93XX 09G1I907XXX93XX 09GII908XXX93XO 09GII908XXX93XX 09GII909XXX93XX O9GII910XXX93XX
LAB NUMBER 717205 # 717195 # 717185 # 717225 # 717215 # 717245 # 717235 #

DATE 5AMPLED 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93 02/04/93

ANALYTE 501/-3/90 - II CRDL
.......•.. _---_ ..._-------------------------
AI ...111UII 200 85.1 U 48.8 U 44.2 U 69.9 U 32.4 U 241 J 207 UAntimony 60 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U 50.0 U
Arsenic 10 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Bartun 200 7.0 U 7.6 U 15.0 U 9.B U 9.1 U 3.3 U 3.3 U
Beryl II... 5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Calinl ... 5 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U
Calcl ... 5000 18400 14100 40300 25700 24100 2140 J 4180 JChromf... 10 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U
Cobalt 50 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Copper 25 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Iron 100 130 U 314 J 41.0 U 61.4 U 37.8 U 360 J 192 U
lead 3 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Hagnestun 5000 5520 4310 J 5530 2990 J 3000 J 775 J 709 J
Manganese 15 183 56.7 6720 689 609 22.8 27.8
Mercurv 0.2 0.20 U 0.20 U 0.20 U 0.20 U 0.20 II 0.20 U 0.20 U
Nickel 40 14.0 U 14.0 U 14.0 U 14.0 U 14.0 U 14.0 U 14.0 U
Pot8sstun 5000 1290 U 2190 J 2460 J 2470 J 2630 J 571 U 250 U
Setenhn 5 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U
Silver 10 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U
Sodi ... 5000 6240 35400 16200 16200 15100 4030 J 2550 J
Thalli ... 10 .2.0 U 2.0 U 2.0 U 2.0 U 2.0 UJ 2.0 U 2.0 U
Vanadhn 50 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
21nc 20 8.8 J 6.9 J 13.8 J 8.1 J 6.0 U 10.4 J 7.9 J
Cyanide 10 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
========~=gaa====================================================================================:=================================:==:======:===::::=:=::

Associated Method Blank
Aasoelated Equipment Blank

Asaoelated Field Blank

Site: GROUNDWATER
#: Level 0 validation

PB4046CW PB4046CW PB4046CW PB4046CW PB4046CW PB4046CW PB4046CW
95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95Q5XX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX
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e
PROJECT: NASB

e
InorganIc Aqueous AnalysIs (ug/L)

e
03/24/93

ANALYlE

TobIe 3
SlJ1Jllary Table

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED

SOV-3/90 . II CROL

09GII904XXX93XX
71720S •
02/04/93

09G11906XXX93XX
71719S •
02/04/93

09G11907XXX93XX
71718S •
02/04/93

09G11908XXX93XO
71722S •
02/04/93

09GII908XXX93XX
71721S •
02/04/93

09GII909XXX93XX
71724S •
02/04/93

09G11910XXX93XX
71723S •
02/04/93

•................... _----_ _-_ .
Alunlnun 200··... 241 J
AntImony 60
Arsenic 10
Barium 200
Beryllium 5
Cadmium 5
Calcium 5000 18400 . 14100 40300 25700 24100 2140 J 4180 J
Chromium 10
Cobalt 50
Copper 25
Iron 100· 314 J . . . 360 J
Lead 3··....
Magnesium 5000 5520 4310 J 5530 2990 J 3000 J 775 J 709 J
Manganesa 15 183 56.7 6720 689 609 22.8 27.8
Mercury 0.2
Nlckal 40
Potassium 5000 . 2190 J 2460 J 2470 J 2630 J
Selenium 5
Silver 10
Sodium 5000 6240 35400 16200 16200 15100 4030 J 2550 J
Thallium 10
VanadIum 50
Zinc 20 8.8 J 6.9 J 13.8 J 8.1 J . 10.4 J 7.9 J
Cyanlda 10 - - . . _ . _
==========g=============================================ccc==============::==:============:::=:=======::::=================================c==============

Associated Method Blank
AssocIated Equipment Blank

Assocfated Field Blank

Slta: GROUNOYATER
.: Level 0 ValidatIon

PB4046CW PB4046CY PB4046CY PB4046CW P84046CW PB4046CW PB4046CY
95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX 95QSXX1XXX93XX

psge 1



To:

From:

Date:

Subject:

Tom Longley / Beth Walter

Kate Kuebler~

May 17, 1993

Validation: Brunswick Naval Air Station - Site 09
Project No.: 07127-09
Sampling Date: March 18, 1993

5 In 'I
,WA-TER. 1t;;~L:T'S~

. l-T-QOI I\o\W-ql&4
/,,\w.'U'5 M W-'=ll("

SOlL R.~':,,,(L,:T'$:

$1:> -001

Review is complete for the data packages generated by NET pertaining to sediment, leachate,
and water samples collected at the Brunswick Naval Air Station - Site 09. Review was
performed following USEPA Region I guidelines. All analyses were validated at Level D.
Samples were analyzed for TCL volatile, semivolatile, and pesticide/PCB organics, and TAL
inorganics following USEPA CLP 3/90 Statement of Work (3/90 SOW). Pac~ge

documentation was complete but several pages were illegible and required resubmission.

The data tables referred to in this memo are comprised of the following:

Table 1 : Laboratory Report of Analysis
Table 2 : Validation / Summary Table
Table 3 : Summary Table

The following subsections summarize the qualifications/edits that have been determined by
validation.

All Organic Analyses

Compound results below the sample-adjusted CRQL were flagged with a J by the
laboratory and on Table 1. These results were considered estimated and flagged J on
Tables 2 and 3.

Compound results greater than the calibration range were flagged with an E by the
laboratory and on Table 1. Samples containing these compounds were diluted and
reanalYzed, and the diluted results flagged with a D by the laboratory and on Table 1.
On Table 2, the diluted results for all compounds beyond calibration range were inserted
into the original results and the remainder of the diluted analysis deleted from Table 2
and Table 3.

All Pesticide Analyses

Compounds that had greater than 25 % difference between the results of the two columns
were flagged with a P by the laboratory. These were flagged J on Tables 2 and 3.

1



e Inorganic Analyses

Analytical results below the sample-adjusted CRDL were flagged with a B by the
laboratory and on Table 1. These results were considered estimated and flagged with a
J on Tables 2 and 3.

Volatile Analyses - QualificationslEdits

1. Due to method blank CODtamination, acetone should be considered nondeteet in 09LTOO1
and 09MW9151XD.

2. Continuing calibration criteria were not met for several compounds. Results were
estimated in associated samples for acetone, vinyl chloride, and 2-butanone.

Volatile Analyses - Comments

Please see items 1 - 2 under QualificationslEdits. All hold times, instrument tunes, surrogate
recoveries, matrix spike and matrix spike duplicate recoveries, internal standards, and method
blanks were within QC limits. Initial and continuing calibration standards that did not meet QC
requirements had no effect on the results except as discussed above. Field duplicate results met
precision criteria for the sediment and the aqueous duplicate samples. No TICs were identified
in these samples.

Semivolatile Analyses - QualificationslEdits

There were no qualifications or edits to the aqueous analytical results.

3. Recovery of pyrene was below QC limits in the matrix spike analysis of 09SDOO1.
Results were estimated in this sample only.

4. Field duplicate precision criteria were not met for 09SDOO1 and its duplicate. Results
for bis(2-ethylhexyl)phthalate were estimated in both 09SDOOI/XX and 09SDO011XD.

Semivolatile Analyses - Comments

Please see items 3 and 4 under Qualifications/Edits. All hold time, instrument tune, method
blank, internal standard, and surrogate recovery criteria were met for all sample analyses. The
aqueous matrix spike duplicate recovery of 4-nitrophenol was above QC limits. The sediment
matrix spike recovery of n-nitroso-di-n-propylamine was below QC limits. Initial and continuing
calibration standards that did not meet QC requirements had no effect on the results. Aqueous
field duplicate results were acceptable. TICs were identified in the leachate sample only.

2



PesticideIPCB Analyses· QualificationslEdits

There were no qualifications or edits to the aqueous analytical results.

5. Field duplicate precision criteria were not met for 09SDOOI and its duplicate. Results
for 4,4'-DDT and methoxychlor were estimated in both 09SDOOIIXX and 09SDOOIIXD

PesticidelPCB Analyses· Comments

Please see item 5 under QualificationslEdits. All samples were extracted and analyzed within
hold time. All method and instrument blanks, continuing calibrations, standard sequencing,
DDT/endrin breakdown, aqueous matrix spike and matrix spike duplicate recoveries, and
resolution check standards met QC criteria. Initial calibration standards that did not meet QC
requirements had no effect on the results. Sediment matrix spike duplicate recovery of gamma
BHC was below QC limits. Recovery of surrogate DCB was slightly low on one column during
the analysis of 09MW914 and 09MW915 but no qualification was necessary. Surrogate TCX
eluted slightly outside the retention time window (0.01 minutes early) during the analysis of
several standards and two aqueous samples. No qualification was necessary. Aqueous field
duplicate results were acceptable. Dilution factors shown on Tables 1, 2, and 3 represent the
effect of sample sizes that deviated from method-specified volume.

Inorganic Analyses· QualificationslEdits

Aqueous Samples (LT and MW)

6. Due to preparation blank contamination, aluminum should be considered nondetect (U)
in 09MW916. Additionally, selenium results less than 6 ug/l and zinc results less than
102 ug/l should be considered nondeteet in all samples.

7. Due to equipment blank contamination, copper results less than 21.5 ug/l and lead results
less than 14 ug/l should be considered nondetect in all MW samples.

8. Spike sample recoveries of mercury and iron were above QC limits. Positive results were
estimated in all samples.

9. Spike sample recovery of silver was below QC limits. Positive and nondetect results were
estimated in all samples.

Sediment Samples (SD)

10. Due to prep blank contamination, barium should be considered nondetect in both
samples.

3



e 11. Results for the calibration blank were less than 2X the negative IDL for mercury.
Results were estimated in both samples.

12. Spike sample recovery of cadmium was below QC limits. Results were estimated in both
samples.

13. Laboratory duplicate precision criteria were not met for aluminum, cadmium, iron, and
lead. All results were estimated.

Inorganic Analyses - Comments

Please see items 6 - 13 under Qualifications/Edits. All appropriate QC criteria were reviewed
and found acceptable unless noted under QualificationslEdits. All field duplicate results were
acceptable.

4



e
PROJECT: .BNAS Amendment 3 Site 9

TobIe 1
Loborotory Report of Anolyslo

SAMPLE LOCATiON 09LT001XXX93XX
LAB NUMBER 73047S #

DATE SAMPLED D3/18/93

e
Inorgonlc Aqueous Analysis (ug/L)

It
05/18/93

ANALYTE SOW-3/90 - II CRDL

Aluminum 2DD 4940
Antimony 60 5D.0 U
Arsenic lD 9.4 B
Borlum 2DO· 64.4 B
BeryllIUm 5 1.0 U
codmlum 5 4.0 U
Colclum 5000 16700
Chromium 10 16.3
Cobalt 50 7.8 B
Copper 25 23.1 B
Iron 100 7190
Lead 3 32.8
Mogneolum 5000 2180 B
Manganese 15 219
Mercury 0.2 0.20 UN
Nickel 40 14.0 U
Potassium 50DD 3040 B
Selenium 5 1.4 BY
Silver 10 4.0 UN
Sodium 5000 711000
Thallium 10 2.D UV
Vanadium 50 11.1 B
llnc 20 195
Cyanide 10 11.6
~=a==aaaD===D=DD=D===D=================================c=:

Associated Method Blank
Associated Equipment Blank

Asooclated Field Blank

Site: 9
#: Level D Validation

PB73042S

page 1



e
PROJECT: BNAS Amendment 3 Site 9

TobIe 2
Valfdation I SlII11I8ry Table

SAMPLE LOCAT I ON
LAB NUMBER

OATE SAMPLED

09LT001XXX93XX
73047S #
03/1B/93

e
Inorganic Aqueous Analysis (US/L)

e
05/1B/93

ANALYTE SOU-3/90 - 11 CRDL

Al ...lnun 200 4940
Antimony 60 50.0 U
Arsenic 10 9.4 J
Barl... 200 64.4 J
Beryl II... 5 1.0 U
cadmium 5 4.0 U
Calcl... 5000 16700
Chruml... 10 16.3
Cobalt 50 7.B J
Copper Z5 23.1 J
Iron 100 7190 J
Lead 3 3Z.B
Magnesl... 5000 21BO J
Manganese 15 Z19
Mercury O.Z O.ZO U
Nickel 40 14.0 U
Potassl... 5000 3040 J
Selenl... 5 1.4 UJ
StIver 10 4.0 UJ
Sodium 5000 711000
ThallI... 10 z.o UJ
Vanadium 50 11.1 J
Zinc ZO 195
Cyonlde 10 11.6
aaaa:a::::::::=:::::::::::::::::::::::::::::::::::::::====

Associated Method Blank
Associated Equipment Blank

Associated Field glank

Slte: 9
#: Level 0 Validation

PB7304ZS

page 1



e
PROJECT: _BNAS Amendment 3 Site 9

Table 3
SlI11ll8ry Tabl e

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED

09LT001XXX93XX
73047S #
03/18/93

e
Inorganic Aqueous Anelysfs (ug/L)

e
05/1B/93

ANALYTE SOW-3/90 - II CRDL

4940

711000

3040 J .

9.4 J
64.4 J

16700
16.3
7.8 J

23.1 J
7190 J
32.8
218D J

219

AlumInum 20D
AntImony 6D
ArsenIc 10
Barium 200
Baryllfum 5
CadmIum 5
CalcIum 50DD
Chromium 10
Cobalt 50
Copper 25
Iron lDO
Lead 3
MagnesIum 5DOO
Manganese 15
Mercury 0.2
Nickel 40
PotassIum 5000
SelenIum 5
Silver 10
SodIum 5000
ThallIum 10
Vanadium 50 11.0 J
Zinc 20 195
CyanIde 10 11.6
caDea==DeDUDDC=DaDa=====::==:=:===========:==============:

Assocleted Method Blenk
Assocfated Equipment Blank

Associeted field Blenk

PB73042S

Site: 9
#: Level D Valldetlon

pege 1



ANALYTE

e
PROJECT' SNAS Amendment 3 Site 9

Teble 1
laboratory Report of Analysis

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
OATE EXTRACTED

DATE ANALYZED

SOW-3/90 - II CRQL

09LT001X~X93XX
73047 ,
03/18/93
03/19/93
04/16/93

e
Pest·lcldes/PCBs Aqueous Analysis (ug/L)

e
05/18/93

alpha-SMC 0.05 0_052 U
beta-SHC 0.05 0.052 U
dal ta-SHC 0.05 0.057 U
gamma-SHC (Lindane) 0.05 0.052 U
Heptachlor 0.05 0.052 U
Aldrin 0.05 0.057 U
Heptachlor Epoxfde 0.05 0.052 U
Endosul fan I 0.05 0.057 U
Dieldrin O. I O. I I U
4,4'aDDE O. I O. I U
Endrln O. I O. I U
Endosulfan " O. I 0.034 JP
4 4' -ODD O. I O. I U
E:.trfn Aldehyda O. I O. " U
Endosulfan Sulfate O. I O. " U
4,4'-DDT D. I 0_ I I U
Methoxychlor 0.5 0.57 U
Endr tn Ketone O. I O. I U
alpha-Chlordane 0.05 0.052 U
gamma·Chlordane 0.05 0.057 U
Toxaphene 5 5.2 U
Aroclor-l016 , I U
Aroclor-1221 2 2. I U
Aroclor-1232 I I U
Aroclor-1242 I I U
Aroclor-1248 I I U
Aroclor-1254 I I U
Aroclor-1260 , I U
Dc==:e=c_=a=:=:::==:=::=================================:e

Dilution Factor:

Associated Method Blank
Associated Equipment Blank

Associated Field Blank

Site, 9
" Level 0 Validation

1.05

PBLKI0319AA

page 1



ANALYTE

e
PROJECT: BNAS Amendment 3 Site 9

Table 2
Validation / Summary Table

SAMPLE LOCATION
LAB NUMBER

OATE SAMPLEO
DATE EXTRACTED

DAlE ANALY2EO

SOU-3/90 - II CRQL

09LTOOl XXX93XX
73047 #
03/18/93
03/19/93
04/16/93

e
Pesticides/PCBs Aqueous Analysis (ug/l)

e
05/18/93

alpha-BHC 0.05 0.052 U
beta-BHC 0.05 0.052 U
del ta-BHC 0.05 0.057 U
gamma-BHC (Lindane) 0.05 0.052 U
Heptachlor 0.05 0.052 U
Aldrin 0.05 0.057 U
Heptachlor Epaxlde 0.05 0.052 U
Endosul fan I 0.05 0.057 U
Dieldrin 0.1 0.11 U
4,4'·DDE 0.1 0.1 U
Endrln 0.1 0.1 U
Endosulfan II 0.1 0.034 J
\,4'-DDD 0.1 0.1 U
Endrln Aldehyde 0.1 0.11 U
Endosulfan Sulfate 0.1 0.11 U
4,4' -DDT 0.1 0.11 U
Methoxychlor 0.5 0.57 U
Endrln Ketone 0.1 0.1 U
alpha·Chlordane 0.05 0.052 U
gemma-Chlordane 0.05 0.057 U
Toxaphene 5 5.2 U
Aroclor- 1016 1 1 U
Aroclor-1221 2 2.1 U
Aroclor-1232 1 1 U
Aroclor-1242 1 1 U
Aroclor-1248 1 1 U
Aroclor-1254 1 1 U
Aroclor-1260 1 1 U
c==e:=._.=====._:=_._============================:========

Dilution factor:

Associated Method Blank
Associated Equipment Blank

Associated Field Blank

Site: 9
#: Level 0 Validation

1.05

PBLK10319AA

page 1



e
PROJECT._ BNAS Amendment 3 Site 9

Table 3
Sunnarv Table

-Pesticides/PCBs Aqueous Analysis (US/L) - 05/1B/93

ANALYTE

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
OATE EXTRACTED

DATE ANALYZED

S~-3/90 - II CRQL

09LT001XXX93XX
73047.
03/1B/93
03/19/93
04/16/93

alpha-BHC
beta-BHC
dalta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor Epoxlde
Endosulfan I
Dieldrin
4,4'-DDE
Endrln
Erdosul fen I'
4,4'·ODD
Endrfn Aldehyde
Endosulfan Sulfate
4,4' -DDT
Methoxychlor
Endrln Ketone
alpha-Chlordane
gSRm8-Chlordane
ToxBphene
Aroclor-l016
Aroclor-1221
Aroc lor-1232
Aroclor-1242
Aroclor-124B
Aroclor-1254
Aroclor-1260

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.5
0.1

0.05
0.05

5
1
2
1
1
1
1
1

0.034 J

ecce::::::::::::::::::::::::::::::::::::::::::::::::::====

Dflutf~n Factor:

Associated Method Blank
Assocloted Equipment Blank

Associated Field Blank

Site. 9
•• Level 0 Validation

1.05

PBLK10319AA

psge 1



ANALYTE

e
PROJECT' BNAS Amendment 3 Site 9

Tobie I
Laboratory Report of Analysis

SAMPLE LOCATION
LAB NUMBER

OATE SAMPLED
DATE EXTRACTEO

DATE ANALYZEO

SOW-3/90 - II CRQL

09LT001XXX93XX
73047 #
03/18/93
03/19/93
03tz3/93

-Semfvol8tfle Organic Aqueous Analysis (ug/l) e 05/18/93

Phenol 10 10 U
bla'Z-Chloroethyl)ether 10 10 U
Z-ChloroPhenol 10 10 U
1.3-0Ichlorobenzene 10 10 U
1.4-0lchlorobenzene 10 10 U
I,Z-Dlchlorobenzene 10 10 U
Z-MethY~enol 10 10 U
Z,Z'-ox la'1-Chloropropane) 10 10 U
4-Methy phenol 10 10 U
N-Nltroao-dl-n-propylamfne 10 10 U
HexachI oroathane 10 10 U
Nitrobenzene 10 10 U
Isophorone 10 10 U
Z-Nltrophenol 10 10 U
Z 4-0lmethylphenol 10 10 U
bls,Z-Chloroethoxy)methane 10 10 U
Z.4-0lchlorophenol 10 10 U
1,Z.4-Trfchlorobenzene 10 10 U
Naphthalene 10 10 U
4-Chloroan'llne 10 10 U
Hexachlorabutadlene 10 10 U
4-Chloro-3-Methylphenol 10 10 U
2-Methrlnaphthalene 10 10 U
Hex8ch orocyclopentedlene 10 10 U
2,4.6-Trlchlorophenol 10 10 U
Z.4.5-TrlchloroPhenol 25 25 U
2-Chloronaphthalene 10 10 U
2-Nltroanlllna Z5 Z5 U
Ofmethylphthalate 10 10 U
Acenaphthylene 10 10 U
2.6-Dlnltrotoluene 10 10 U
========aaaaaaa===========================================

Site, 9
#, Level 0 Validation

page 10



ANAlYTE

e
PROJECT: BNAS Amendment 3 SIte 9

TobIe 1
laboratory Report 01 AnalysIs

SAMPLE LOCA11 ON
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALYZED

SOW-3/9D - II CRoL

09LTDD1XXX93XX
73047 I
03/18/93
03/19/93
03/23/93

e
Semivolatlle Organic Aqueous Analysts (ug/l)

e
05/18/93

3-Nltroanlllna 25 25 U
Acenaphthene 10 10 U
2,4-0lnltrophenol 25 25 U
4-Nltrophenol . 25 25 U
Olbenzoluran 10 10 U
2
1
4-0lnltrotoluene 10 10 U

o ethylphthalate 10 10 U
4-Chlorophenyl-phenylether 10 10 U
Fluorene 10 1 J
4-Nltroanlllne 25 Z5 U
4,6-01nltro-2-methylphenol 25 Z5 U
N-NI troaodlphenylamlne 10 10 U
4-Bromophenyl-phenylether 10 10 U
Hexachlorobenzene 10 10 U
Pentachlorophenol 25 25 U
Phenanthrene 10 11
Anthrlcene 10 10 U
Carbozole 10 2 J
Ol-n-butylphthalate 10 10 U
Fluoranthene 10 7 J
Pyrene 10 4 J
Butylbenzrlphthalate 10 10 U
3,3'-Olch orobenzldlne 10 10 U
Benzo(a)Anthracene 10 10 U
Chrysene 10 2 J
bla(2-Ethylhexyllphthalate 10 1 J
Ol-n-octylphthalate 10 10 U
Benzo(blFluoranthene 10 1 J
Benzo(klFluoranthene 10 1 J
Benzo(alPyrena 10 10 U
Indeno(I,2,3-c,dlPyrene 10 10 U
Olbenz(a,hlAnthracene 10 10 U
Benzo(S,h,Operylene 10 10 U
c=====e=:====e:=:=:=::====================:=============c=

DilutIon Factor: 1.00

Associated Method Blank
AssocIated Equipment Blank

AssocIated Field Blank

Site: 9
I: Level 0 ValIdatIon

JB035

page lb



ANAlYTE

e
PROJECT: _BNAS Amendment 3 Site 9

TobIe 2
V.lld.tlon / Summary T.ble

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALYZED

SOW-3/90 - II CROL

09LT001XXX93XX
73047 #
03/18/93
03/19/93
03/23/93

-Semtvo~atfle Organic Aqueous Analysis (ug/L)
e

05/18/93

Phenol 10 10 U
bl.t2-Chloro.thyllether 10 10 U
Z-Chlorophenol 10 10 U
l,3-Dlchlorobenzene lD 10 U
l,4-Dlchlorobenzene lD 10 U
1,2-Dlchlorobenzene lD 10 U
2-MethYrEenol • 10 10 U
2,2'-0' Istl-Chloropropanel 10 10 U
4-Methy phenol 10 10 U
N-Nltroso-dl-n-propylsmlne lD 10 U
Hexachloroethane 10 10 U
Nitrobenzene 10 10 U
Isophorone 10 10 U
Z·Nltrophenol 10 10 U
2 4-Dfmethylphenol 10 10 U
blst2-ChloroethO'rlmeth.ne 10 10 U
2,4-Dlchloropheno. 10 10 U
1,2,4·Trfchlorobenzene 10 10 U
Nsphth.lene· 10 10 U
4-Chloro.nlllne 10 10 U
He••chlorobut.dlene 10 10 U
4-Chloro-3-Methrlphenol 10 10 U
2-Methrlnsphth. ene 10 10 U
He••ch orOCrClopentsdlene 10 10 U
2,4,6-Trlch orophenol 10 10 U
2,4,5-Trlchlorophenol 25 25 U
2-Chloronsphth.lene 10 10 U
Z-Nltro.nlltne 25 25 U
Dlmethylphth.l.t. 10 10 U
Acen.phthylene 10 10 U
2,6-Dlnltrotoluene 10 10 U
c==:e::=:=:=::=::=:::::::=================================

Site: 9
#: Level D V.lld.tlon

page 18



ANALYTE

e
PROJECT: ·BNAS Amendment 3 Site 9

Tobie 2
Validation I Summary Table

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLEO
DATE EXTRACTED

DATE ANALYZED

SOU-3/90 - II cRaL

09LT001XXX93XX
73047 #
0311B/93
03/19/93
03/23193

--Semlvolatlle Organic Aqueous Analysis (ug/LI
e

05118/93

3-Nltroanlllne 25 25 U
Acensphthene 10 10 U
2.4-0Inltrophenol 25 25 U
4-Nltrophenol 25 25 U
Olbenzofuran 10 10 U
2.4-Dlnltrotoluene 10 10 U
Dlethylphthalate 10 10 U
4-Chlorophenyl-phenylether 10 10 U
Fluorene 10 1 J
4-Nltroanlllne 25 25 U
4,6-Dlnltro-2-methylphenol 25 25 U
N-Nltrosodlphenylomlne 10 10 U
4-Bromophenyl-phenylether 10 10 U
Hex8chlorobenzene 10 10 U
Pentachlorophenol 25 25 U
Phenanthrene . 10 11
Anthracene 10 10 U
carbazola 10 2 J
Df-n-butylphthalate 10 10 U
Fluoranthene 10 7 J
Pyrene 10 4 J
Butylbenzylphthalate 10 10 U
3,3'-0Ichlorobenzldlne 10 10 U
Benzo(8)Anthracene 10 10 U
Chryaene 10 2 J
bls(2-ethylhexyllphthalate 10 1 J
Ol-n-octylphthslate 10 10 U
Benzo(blFluoranthena 10 1 J
Benzo(klFluoranthene 10 1 J
Benzo(alPyrene 10 10 U
Indeno(I.2.3-c.dlPyrene 10 10 U
Olbenz(a.hIAnthracene 10 10 U
Benzo(g,h.I lperylene 10 10 U
ace:=:c=::ca=c====:========:=====:========================

DilutIon Factor: 1.00

Assoclsted Method Blsnk
Associated Equipment Blank

Associated Field Blank

Sl teo 9
#: Level 0 Validation

JB035

page lb



e
PROJECT•. BNAS Amendment 3 Site 9

Table 3
SlIlII1ary Table

e
Semlvolatlle Organtc Aqueous Analysis (ug/L)

e
05/18/93

ANALYTE

SAMPLE LOCATION
LAB NUM8ER

OATE SAMPLED
DATE EXTRACTED

DATE ANALYZED

SOY-3/90 - II CRQL

09LT001XXX93XX
73047 I
03/18/93
03/19/93
03/23/93

Phenol 10
bls(2-Chloroethyl)elher 10
2-Chlorophenol 10
1,3-Dtchlorobenzene 10
',4-Dlchlorobenzene 10
1,2-Dtchlorobenzene 10
2-MethYrEenol 10
2,2'-ox 's(1-ChloropropBne) 10
4-Melhy phenol 10
N-Nltroso-dl-n-propylamlne 10
Hexachloroethane 10
Nitrobenzene 10
Isophorone 10
2-Nltrophenol 10
2 4-0fmethylphenol 10 ,
bls(2-Chloroethoxy)methane 10
2,4-0lchlorophenol 10
1.2,4-Trlchlorobenzene 10
Naphthalene . 10
4-Chloroanlllne 10
Hexachlorobutadlene 10
4-Chloro-3-Methrlphenol 10
2-Melhrlnaphtha ena 10
Hex8ch orocrclopentadfene 10
2,4,6-Trlch orophenol 10
2,4.5-Trlchlorophenol 25
2-Chloronaphthalene 10
2-Nltroanlllne 25
Dtmethylphthalate 10
Acenaphthylene 10
2,6-Dtnttrotoluene 10
===se========:===========================================:

51 te: 9
I: Level 0 Val fdatton

page 10



tit
PROJECT:_ BNAS Amendment 3 Site 9

Table 3
SU11IIIlry Table

e
Semlvolatlle Organic Aqueous Analysis (ug/Ll

tit
05/18/93

ANALYTE

SAMPLE LOCATiON
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

OATE ANALYZED

SOW-3/9D - II CROL

09LT001XXX93XX
73047 N
03/18/93
03/19/93
03/23/93

--- __ _-----
3-Nltroanlllne 25
Acenaphthene 10
2.4-Dlnltrophenol 25
4-Nltrophenol 25
Dlbenzofuran 10
2
1
4-Dlnltrotoluene 10

o ethyl phthalate 10
4-Chlorophenyl-phenylether 10
Fluorene 10 1 J
4-Nltroanlline 25
4.6-Dlnltro-2-methylphenol 25
N-Nltrosodlphenylamlne 10
4-Bromophenyl-phenylether 10
Hexachlorobenzene 10
Pentachlorophenol 25
Phenanthrene 10 11
Anthracene 10-
carbezole 10 2 J
Ol-n-butylphthalate 10 -
Fluoranthene 10 7 J
Pyrene 10 4 J
ButylbenZrlphthalate 10
3.3·-Dlch orobenzldlne 10
Benzo(e)Anthracene 10
Chryeene 10 2 J
bls(2-Ethylhexyllphthalate 10 1 J
Ol-n-octylphthalate 10 -
Benzo(blFluoranthene 10 1 J
Benzo(klFluoranthena 10 1 J
Benzo(a)Pyrene 10
Indeno(1,2,3-c,d)Pyrene 10
Dtbenz(8,h)Anthracene 10
Benzo(g,h,f)perylene 10
e==e::::::::::::::::::::::::::::::::::::::::::::::::::====

Dilution Factor: 1_00

Associated Method Blank
Associated Equipment Blank

AssocIated Field Blank

Site: 9
N: Level D Validation

J8035

page lb



ANALYTE

e
PROJECT. BNAS Amendment 3 Site 9

Table 1
Laboratory Report of Analysis

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLEO
DATE ANALYZEO

SOW-3/90 - II CRDL••.....••.••••...•.... _--- .. __ .. _-_.- .

D9LT001KKK93KK
73047 •
03/18/93
031Z4/93

e
VolatIle Organic Aqueous Analysis (ug/L)

e
05/1B/93

Chloromethane 10 10 U
Bromomethene 10 10 U
Vinyl Chlorlda 10 10 U
Chloroethene 10 10 U
Methylene Chloride 10 10 U
Acetone 10 9 BJ
Carbon Olsul fide 10 10 U
1.1-0Ichloroethene 10 10 u
1.1-0Ichloroethane 10 10 U
1,2-0lchloroethene (total) 10 10 U
Chloroform 10 10 U
',2-0Ichloroethane 10 10 U
2-Butanone 10 10 U
1,1,1-Trlchloroethane 10 10 U
Carbon Tetrachloride 10 10 U
Bromodlchloromethene 10 10 U
1 2-0lchloropropane 10 10 U
cis-I (3-0Ichloropropene 10 10 U
Trlch oroethene 10 10 U
Dlbromochloromethane 10 10 U
',l,Z-Trlchloroethane 10 10 U
Benzene 10 10 U
tr8n9-1,3-~tchloropropene 10 10 U
Bromoform 10 10 U
4-Methyl-2-Pentanone 10 10 U
2-Hexanone 10 10 U
Tetrachloroethene 10 10 U
1,1,2, Z-Tetrachloroethane 10 10 U
Toluene 10 1 J
Chlorobenzene 10 10 U
Ethylbenzene 10 10 U
Styrene 10 10 U
Total Kylenes 10 10 U
==========================================================

Dilution factor: 1.00

Associated Method Blank: G0074
Associated Equipment Blank

Associated Field Blank
Associated Trip Blank: BSDTKK1KKK93KK

Sfte. 9
#. Level 0 Validation

page 1



ANALYTE

e
PROJECT: BNAS Amendment 3 Site 9

Table Z
Validation I Summary Table

SAMPLE LOCATiON
LAB NUMBER

DATE SAMPLED
DATE ANALYZED

SOW-3/90 - II CRQL... _-_ ........•.... __ __ ._-- .

09LT001NNX93XN
73047 #
03/18/93
03/Z4/93

e
Volatile Organic Aqueous Analysis (US/L)

e
05/18/93

Chloromethane 10 10 U
Bromomethane 10 10 U
Vinyl Chloride 10 10 U
Chloroethane 10 10 U
Methylene Chloride 10 10 U
Acetone 10 10 UJ
Carbon Olaulflde 10 10 U
l,l-0lchloroethene 10 10 U
l,l-0lchloroethane 10 10 U
l,Z-Olchloroethene (total) 10 10 U
Chloroform 10 10 U
l,Z-Olchloroethane 10 10 U
Z-Butanone 10 10 U
l,l,l-Trlchloroethane 10 10 U
Carbon Tetrachloride 10 . 10 U
Bromodlchloromethane 10 10 U
1 Z-Olchloropropane 10 10 U
cIa-I {3-Olchloropropene 10 10 U
Trlch oroethene 10 10 U
Olbromochloromethane 10 10 U
1,1,Z-Trlchloroethane 10 10 U
Benzene 10 10 U
trans-l,3-Olchloropropene 10 10 U
Bromoform 10 10 U
4-Methyl-Z-Pentanone 10 10 U
2-Hexanone 10 10 U
Tetrechloroethene 10 10 U
1,1,2, Z-Tetrachloroethane 10 10 U
Toluene 10 1 J
Chlorobenzene 10 10 U
Ethylbenzene 10 10 U
Styrene 10 10 U
Total Nylenea 10 10 U
==========================================================

Dilutfon Factor: 1.00

Asaoclated Method Blank: 00074
AssocIated EquIpment Blank

Associated Field Blank
Associated Trip Blank: BSQTNN1NXN93XX

Site: 9
#: Level 0 Validation

psge 1



e
PROJECT: BNAS Amendment 3 SIte 9

Tobie 3
. Sunnary Table

e
VolatIle Organic Aqueous AnalysIs (ug/L)

e
05118/93

ANALYTE

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE ANALYZED

SOW-3/90 - II CROL

D9LTDD1XXX93XX
73047 #
03/18/93
03/24/93

•........•. _---_ _------_._-_._---_ .._-
Chloromethane 10
Bromomethane 10
VInyl Chloride 10
Chloroethane 10
Methylene ChlorIde 10
Acetone 10
Carbon DisulfIde 10
1,l-Dlchloroethene 10
1,l-Dlchloroethane 10
I,Z-Dlchloroethene (total) 10
Chloroform 10
I,Z-Dlchloroethene 10
2-Butanone 10
1,1,1-Trichloroethane 10
Carbon Tetrechlorlde 10
Bromodlchloromethane 10
I,Z-Olchloropropene 10
cls-l r3-Dlchloropropene 10
Trtch oroethene 10
Dlbromochloromethane 10
1,',Z-Trfchloroethane 10
Benzene 10
trans-1,3-Dtchloropropene 10
Bromoform 10
4-Methyl-Z-Pentanone 10
2-He~8none 10
Tetrachloroethene 10
1,1,2,Z-Tetrachloroethane 10
Toluene 10 1 J
Chlorobenzene 10
Ethylbenzene 10
Styrene 10
Total Xylenes 10
==========================================================

Ollutlon Factor: 1.00

Associated Method Blank
Associated EquIpment Blank

Associated Field Blank
Assocleted Trip Blank

Site: 9
.: Level D Validation

G0074

BSOTXX1 XXX93XX

psge 1



e e e
PROJECT: BNAS Amendment 3 SIte 9 Inorganic Aqueous Analysis (ug/L) 05118/93

Table 1
laboratory Report of Analysis

SAMPLE LOCATION 09H11914XXX93XX 09M1I915XXX93XO 09M1I915XXX93XX 09M11916XXX93XX
LAB NUMBER 73042S II 73045S II 73044S II 73043S II

DATE SAMPLED 03/18/93 03/18/93 03/1B/93 03/18/93

ANALYTE SOII-3/90 - II CROL------ .....--•......... _--_._---_ .... __ . __ ..
Alualnua 200 5510 1830 1910 111 8
AntImony 60 50.0 U 50.0 U 50.0 U 50.0 U
Arsenic: 10 2.0 U 2.0 U 2.0 U 2.0 U
Barfllll 200 229 441 443 46.4 B
Beryll tua 5 1.0 U 1.0 U 1.0 U 1.0 U
Cadolua 5 - 6.4 4.0 U 4.0 U 4.0 U
Calclua 5000 33BOO 51300 51300 22000
Chromlua 10 9.9 B 4.3 B 4.0 U 4.0 U
Cobalt 50 5.0 U 5.0 U 5.0 U 5.0 U
Copper 25 11.6 B 13.7 B 5.8 B 5.0 U
Iron 100 30100 12100 12000 220
lead 3 7.6 2.6 B 2.2 B 2.0 U
Magnesfun 5000 3050 8 4500 B 4490 B 2290 B
Manganese 15 230 1010 991 14.7 B
Mercury 0.2 0.20 UN 0.20 UN 0.20 UN 0.20 UN
Nickel 40 14.0 U 14.0 U 14.0 U 14.0 U
Pot8ssfun 5000 3570 B 7430 7430 39Z0 B
Selenlun 5 1.0 B 1.0 U 1.0 U 1.0 U
Silver 10 4.0 UN 4.0 UN 4.0 UN 4.0 UN
Sodlua 5000 4100 B 27900 27900 58800
Thall lua 10 2.0 U 2.0 U 2.0 U 2.0 U
Vanadfun 50 6.2 B 5.0 U 5.0 U 5.0 U
Zinc 20 50.6 25.9 28.3 31.5
Cyanide 10 10.0 U 10.0 U 10.0 U 10.0 U
==================a=======================================================================================

Aasoclated Method Blank
Associated Equipment Blank

Associated Field Blank

Sfte: 9
II: Level 0 ValidatIon

PB73042S PB73042S PB73042S PB73042S
09QSXX1XXX93XX 09DSXX1XXX93XX 09DSXX1XXX93XX 09QSXX1XXX93XX

page 1



e e ePROJECT: BNAS Amendment 3 Site 9 Inorganic Aqueous Analysis (ug/L) 05/18/93
Table 2

ValidatIon / Summery Table

SAMPLE LOCATION 09M1I914XXX93XX 09M11915XXX93XO 09M1I915XXX93XX 09M11916XXX93XX
LAB NUMBER 73042S II 73045S II 73044S II 73043S II

DATE SAMPLED 03/18/93 03/18/93 03/1B/93 03/18/93

ANALYTE SOI/·3/90 • II CRoL..............•..•.......... - ......... _- .. _-
AI...f"... 200 5510 1830 1910 111 UAntfmony 60 50.0 U 50.0 U 50.0 U 50.0 U
Arsenic 10 2.0 U 2.0 U 2.0 U 2.0 UBBrtun 200 229 441 443 46.4 JBeryl If... 5 1.0 U 1.0 U 1.0 U 1.0 UCad1ll ... 5 6.4 4.0 U 4.0 U 4.0 U
Cald'" 5000 33800 51300 51300 22000Chromf ... 10 9.9 J 4.3 J . 4.0 U 4.0 UCobalt 50 5.0 U 5.0 U 5.0 U 5.0 UCopper 25 11.6 U 13.7 U 5.8 U 5.0 U
Iron 100 30100 J 12100 J 12000 J 220 Jlead 3 7.6 U 2.6 U 2.2 U 2.0 U
Magnesfun 5000 3050 J 4500 J 4490 J 2290 JManganese 15 230 1010 991 14.7. J
Mercury 0.2 0.20 U 0.20 U 0.20 U 0.20 UNickel 40 14.0 U 14.0 U 14.0 U 14.0 U
Potasshrn 5000 3570 J. 7430 7430 3920 J
Selenlun 5 1.0 U 1.0 U 1.0 U 1.0 USilver 10 4.0 UJ 4.0 UJ 4.0 UJ 4.0 UJSodf... 5000 4100 J 27900 27900 58800
Thalli ... 10 2.0 U 2.0 U 2.0 U 2.0 U
Vanadl ... 50 6.2 J 5.0 U 5.0 U 5.0 U
21nc 20 50.6 U 25.9 U 28.3 U 31.5 U
Cyanlda 10 10.0 U 10.0 U 10.0 U 10.0 U
===========:===:===:======================================================================================

Associated Method Blank
Associated Equipment Blank

Associated Field Blank

Site: 9
.: Level 0 Valldstlon

PB73042S PB73042S PB73042S PB73042S
09QSXX1 XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX

page 1



e
PROJECT: BNAS Amendment 3 Site 9

Table 3
SlJTJ1lary Table

e
Inorganic Aqueous Analysis (ug/L)

e
05/18/93

SAMPLE LOCATION
LAB NUMBER

OATE SAMPLED

09H1I914XXX93XX
73042S #
03/1B/93

09H1I915XXX93XD
73045S #
03/1B/93

09H11915XXX93XX
73044S #
03/18/93

09H1I916XXX93XX
73043S #
03/18/93

ANALYTE SOV-3/90 - II CRDL

220 J

46.4 J

2290 J
14.7 J

3920 J

22000

58800

443

1910

7430

4490 J
991

12000 J

51300

27900

441

1830

4500 J
1010

7430

12100 J

51300
4.3 J

27900

229

6.2 J

5510

3570 J

3050 J
230

4100 J

30100 J

6.4
33BOO

9.9 J

Aluminum 200
Antimony 60
Araenlc 10
Barium 200
BeryllIum 5
Cadmium 5
Calcium 5000
Chromium 10
Cobalt 50
Copper 25
Iron 100
lead 3
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40
PotassIum 5000
Selenium 5
Silver 10
Sodium 5000
Thallium 10
Vanadium 50
line 20
Cyanide 10
=u===========.=.======================================cec=::c::::::::::::::::::::::::::::::::c::::::::::::

Associated Method Blank
Associated Equipment Blank

Assoctsted Field Blank

PB73042S PB73042S PB73042S PB73042S
09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX

Sfte: 9
#: Level D Validation

page 1



e e ePROJECT: SNAS Amendment 3 Site 9 Pestlcides/PCSs Aqueous Analysis (ug/L) 05/1S/93

Table 1
Laboratory Report of Analysts

SAMPLE LOCATION 09H1I914XXX93XX 09MII915XXX93XO 09H11915XXX93XX 09H11916XXX93XX
LAS NUMBER 73042 , 73045 # 73044 # 73043 #

OATE SAMPLED 03/18/93 03/18/93 03/1B/93 03/18/93
OATE EXTRACTED 03/19/93 03/19/93 03/19/93 03/19/93

OATE ANALYZEO 04/16/93 04/16/93 04/16/93 04/16/93

ANALYTE 501/·3/90 . II CRQL
_.._.- ..._--_._._--------_._._--.----_ .... _-
alpha-SHC 0.05 0.05 U 0.05 U 0.048 U 0.048 U
bete·BHC 0.05 0.05 U 0.05 U 0.048 U 0.048 U
delta·BHC 0.05 0.05 U 0.05 U 0.04B U 0.048 U
gamma·SHC (Lindane) 0.05 0.05 U 0.05 U 0.048 U 0.048 U
Heptachlor 0.05 0.05 U 0.05 U 0.048 U 0.04B U
Aldrin 0.05 0.05 U 0.05 U 0.048 U 0.04B U
Heptachlor Epo.lde 0.05 0.05 U 0.05 U 0.048 U 0.04B U
Endosut fan I 0.05 0.05 U 0.05 U 0.048 U 0.048 U
Dieldrin 0.1 0.1 U 0.1 U 0.096 U 0.095 U
4,4 ' -DDE 0.1 0.1 U 0.1 U 0.096 U 0.095 U
Endrln 0.1 0.1 U 0.1 U 0.096 U 0.095 U
Endooulfan II 0.1 0.1 U 0.1 U 0.096 U 0.095 U
4,4'-000 0.1 0.1 U 0.1 U 0.096 U 0.095 U
Endrin Aldehyde 0.1 0.1 U 0.1 U 0.093 U 0.091 U
Endosulfan Sulfate 0.1 0.1 U 0.1 U 0.096 U 0.095 U
4,4'-DDT 0.1 0.1 U 0.1 U 0.096 U 0.095 U
Methoxychlor 0.5 0.5 U 0.5 U 0.4B U 0.48 U
Endrtn Ketone 0.1 0.1 U 0.1 U 0.096 U 0.095 U
alpha·Chlordane 0.05 0.05 U 0.05 U 0.048 U 0.048 U
ganrna-Chlordane 0.05 0.05 U 0.05 U 0.048 U 0.048 U
Toxaphene 5 5 U 5 U 4.8 U 4.8 U
Aroclor·l016 1 1 U 1 U 0.96 U 0.95 U
Aroclor·1221 2 2 U 2 U 1.9 U 1.9 U
Aroclor·1232 1 1 U 1 U 0.96 U 0.95 U
Aroclor·1242 1 1 u 1 U 0.96 U 0.95 U
Aroclor·1248 1 1 U 1 U 0.96 U 0.95 U
Aroclor·1254 1 1 U 1 U 0.96 U 0.95 U
Aroclor·1260 1 1 U 1 U 0.96 U 0.95 U
c=::=:::::::::===:=:==:===============================================:================================:==

Dilution Factor: 1.00 1.00 .962 .952

Associated Method Blank: PBLK10319AA PBLK10319AA PBLK10319AA PBLK10319AA
Associated Equipment Blank: 09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX

Associated Field Blank

Site: 9
#: Level 0 Validstion

page 1



e e e
PROJECT: BNAS Amendment 3 Site 9 Pesticides/PCBs Aqueous Analysis (ug/l) 05/18/93

Table Z
Validation / SlIl1IlBry Table

SAMPLE lOCA11 ON 09M11914XXX93XX 09M11915XXX93XD 09M11915XXX93XX 09M11916XXX93XX
lAB NUMBER 7304Z # 73045 # 73044 # 73043 #

DATE SAMPLED 03/18/93 03/18/93 03/18/93 03/18/93
DATE EXTRACTED 03/19/93 03/19/93 03/19/93 03/19/93

DATE ANAlTZED 04/16/93 04/16/93 04/16/93 04/16/93

ANAlYTE SOII-3/90 - II CRQl
~-- .. __ ._ ......_-._._--_ .._._ ........ _.._..-
alpha·BHC 0.05 0.05 U 0.05 U 0.04B U 0.048 U
beta'BHC 0.05 0.05 U 0.05 U 0.04B U 0.048 U
delta-BHC 0.05 0.05 U 0.05 U 0.04B U 0.048 U
gamma-BHC (lindane) 0.05 0.05 U 0.05 U 0.04B U 0.048 U
Heptachlor 0.05 0.05 U 0.05 U 0.048 U 0.048 U
Aldrin 0.05 0.05 U 0.05 U 0.04B U 0.048 U
Heptachlor Epoxlde 0.05 0.05 U 0.05 U 0.048 U 0.048 U
Endosul fan I 0.05 0.05 U 0.05 U 0.048 U 0.048 U
Dleldrfn 0.1 0.1 U 0.1 U 0.096 U 0.095 U
4,4'-DDE 0.1 0.1 U 0.1 U 0.096 U 0.095 U
Endrln 0.1 0.1 U 0.1 U 0.096 U 0.095 U
Endosulfan II 0.1 0.1 U 0.1 U 0.096 U 0.095 U
4,4' -ODD 0.1 0.1 U 0.1 U 0.096 U 0.095 U
Endrln Aldehyde 0.1 0.1 U 0.1 U 0.093 U 0.091 U
Endosulfan Sulfate 0.1 0.1 U 0.1 U 0.096 U 0.095 U
4,4'-DDT 0.1 0.1 u· 0.1 U 0.096 U 0.095 U
Methoxychlor 0.5 0.5 U 0.5 U 0.48 U 0.48 U
Endrln Ketone 0.1 0.1 U 0.1 U 0.096 U 0.095 U
alpha-Chlordana 0.05 0.05 U 0.05 U 0.048 U 0.048 U
gamma-Chlordane 0.05 0.05 U 0.05 U 0.048 U 0.048 U
Toxaphene 5 5 U 5 U 4.8 U 4.8 U
Aroclor-l016 1 1 U 1 U 0.96 U 0.95 U
Aroclor-1ZZl Z Z U Z U 1.9 U 1.9 U
Aroclor-1Z3Z 1 1 U 1 U 0.96 U 0.95 U
Aroclor-1Z4Z 1 1 U 1 U 0.96 U 0.95 U
Aroclor-1Z48 1 1 U 1 U 0.96 U 0.95 U
Aroclor-1Z54 1 1 U 1 U 0.96 U 0.95 U
Aroclor-1Z60 1 1 U 1 U 0.96 U 0.95 U
~===~=a===============================================================================:===================

Dilution Factor: 1.00 1.00 .96Z .95Z

Associated Method Blank
Associated Equipment 81ank

Associated Field Blank

site: 9
#: Level 0 Validation

PBlKl0319AA PBLK10319AA PBLX10319AA PBLK10319AA
09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX

psge 1



Pesticides/PCBs Aqueous Analysis (ug/L)
ee

PROJECT,_ BNAS Amendnent 3 Sfte 9

Table 3
Sunnary Table

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALYZED

ANALYTE SOU-3/9D - II CRQL
~_ - _-- .._._--_ _--_.-

09H1I914XXX93XX
73042 #
03/18/93
03/19/93
04/16/93

09H1I915XXX93XO
73045 #
03/18/93
03/19/93
04/16/93

09H11915XXX93XX
73044 #
03/18/93
03/19/93
04/16/93

09H11916XXX93XX
73043 #
03/18/93
03/19/93
04/16/93

e
05/18/93

alpha-BNC
beta-BNC
del ta-BHC
Bamma-BHC (lIndane)
Heptachlor
Aldrin
Heptachlor Epaxlde
Endosul fan I
DIeldrin
4,4' -ODE
Endrln
Endosulfan II
4 4'-000
E:.etrln Aldehyde
Endosulfan Sulfate
4 4'-00T
M;thoxychlor
Endrln Ketone
alpha-Chlordane
98nrna-Chlordane
Toxaphene
Aroclor-1016
Areclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroelor-1254
Aroelor-1260

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.1
D. I
0.1
0.1
0.1
0.1
0.1
0.1
0.5
0.1

0.05
0.05

5
I
2
1
I
I
I
I

u==========================~==========================================================================:===
Dilution Factor: 1.00 1.00 .962 .952

Associated Method Blsnk
Associated Equipment Blank

AssocIated Field Blank

stte: 9
#: Level D Validation

PBLKI0319AA PBLKI0319AA PBLK10319AA PBLKI0319AA
09QSXXIXXX93XX 09QSXXIXXX93XX 09QSXXIXXX93XX 09QSXXIXXX93XX

page I



e e e
PROJECT: BNAS Amendment 3 Sfte 9 Semlvolotile Organtc Aqueous Analysis (ug/L) 05/18/93

Tsble 1
laboratory Report of Analysis

SAMPLE LOCATION 09H1I914XXX93XX 09H11915XXX93XO 09H11915XXX93XX 09H11916XXX93XX
LAB NUMBER 73042, # 73045 # 73044 # 73043 #

OATE SAMPLED 03/18/93 03/18/93 03/18/93 03/18/93
DATE EXTRACTED 03/19/93 03/19/93 03/19/93 03/19/93

DATE ANALYZED 03122/93 03122/93 03122/93 03122/93

ANAL HE 501/-3/90 - II CROL........• -_ .•......... _---_ ........ _-_ ......
Phenol 10 10 U 10 U 10 U 10 U
bla(2-Chloroethyl)ether 10 10 U 10 U 10 U 10 U
2-Chlorophenol 10 10 U 10 U 10 U 10 U
1,3-Dlchlorobenzene 10 10 U 10 U 10 U 10 U
',4-Dlchlorobenzene 10 10 U 10 U 10 U 10 U
1,Z-Dlchlorobenzene 10 10 U 10 U 10 U 10 U
2-Methy~enOI 10 10 U 10 U 10 U 10 U
2,2'·ox fs(l-Chloropropane) 10 10 U 10 U 10 U 10 U
4-Methy phenol 10 10 U 10 U 10 U 10 U
N-Nltroso-dl-n-propylsmfne 10 10 U 10 U 10 U 10 U
Hexachloroethane 10 10 U 10 U 10 U 10 U
Nitrobenzene 10 10 U 10 U 10 U 10 U
Isophorone 10 10 U 10 U 10 U 10 U
2-Nftrophenol 10 10 U 10 U 10 U 10 U
2.4-0fmethylphenol 10 10 U 10 U 10 U 10 U
btS(2-Chloroethoxrlmethsne 10 10 U 10 U 10 U 10 U
2,4-Dfchloropheno 10 10 U 10 U 10 U 10 U
',2,4-Yrlchlorobenzene 10 10 U 10 U 10 U 10 U
Nsphthslene 10 1 J 10 U 10 U 10 U
4-Chlorosnil lne 10 10 U 10 U 10 U 10 U
Hex8chlorobutedlene 10 10 u 10 U 10 U 10 U
4-Chloro-3-Methylphenol 10 10 U 10 U 10 U 10 U
2-Methylnephthalene 10 10 U 10 U 10 U 10 U
Hexachlorocyclopentedfene 10 10 U 10 U 10 U 10 U
2,4,6-Yrlchlorophenol 10 10 U 10 U 10 U 10 U
2,4,S-Trfchtorophenot 25 25 U 25 U 25 U 25 U
2-Chloronsphthalene 10 10 U 10 U 10 U 10 U

. 2-Nftroen' Ifne 25 25 U 25 U 25 U 25 U
Dlmet~l~thalste 10 10 U 10 U 10 U 10 U
Acena t ytene 10 10 U 10 U 10 U 10 U
2,6-Dfnltrotoluene 10 10 U 10 U 10 U 10 U
========================================:=================================================================

Site: 9
#: Level D Validation
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PROJECT< BNAS Amendment 3 Site 9 Semlvolatfle OrganIc Aqueous Analysis (ug/L) 05/18/93

loblel
Laboratory Report of Analysis

SAMPLE LOCATION 09M1I914XXX93XX 09M11915XXX93XO 09M11915XXX93XX 09M11916XXX93XX
LAB NUMBER 73042 # 73045 # 73044 # 73043 #

OAIE SAMPLED 03/18/93 03/18/93 03/18/93 03/18/93
OATE EXTRACTED 03/19/93 03/19/93 03119/93 03/19/93

DATE ANALYZED 03/22/93 03/22/93 03/22/93 03/22/93

ANALYTE SOII-3/90 - II cRaL
..................._-------------------._--.
3-Nltroanfl Ine 25 25 U 25 U 25 U 25 U
Acenaphthene 10 1 J 10 U 10 U 10 U
2,4-Dlnltrophenol 25 25 U 25 U 25 u· 25 U
4-Nltrophenol 25 25 U 25 U 25 U 25 U
Ofbenzofuran 10 10 U 10 U 10 U 10 U
2
1
4-Dlnltrotoluene 10 10 U 10 U 10 U 10 U

o ethylphthalate 10 10 U 10 U 10 U 10 U
4-Chlorophenyl-phenylether 10 10 U 10 U 10 U 10 U
fluorene 10 10 U 10 u 10 U 10 U
4-Nltroanfl Ine 25 25 U 25 U 25 U 25 U
4,6-Dlnftro-2-methylphenoL 25 25 U 25 U 25 U 25 U
N-Nftrosodfphenylamlne 10 10 U 10 U 10 U 10 U
4-Bromophenyl-phenylether 10 10 U 10 U 10 U 10 U
Hexachlorobenzene 10 10 U 10 U 10 U 10 U
Pentachlorophenol 25 25 U 25 U 25 U 25 U
Phenanthrene 10 1 J 10 U 10 U 10 U
Anthracene 10 10 U 10 U 10 U 10 U
CarbazoLe 10 10 U 10 U 10 U 10 U
DI-n-but~lphthalate 10 10 U 10 U 10 U 10 U
F1uorant ene 10 10 U 10 U 10 U 10 U
pyrene 10 10 U 10 U 10 U 10 U
Butylbenzylphthalate 10 10 U 10 U 1 J 10 U
3,3'-Dtchlorobenztdfne 10 10 U 10 U 10 U 10 U
Benzo(a)Anthracene 10 10 U 10 U 10 U 10 U
Chrysene 10 10 U 10 U 10 U 10 U
bfs(2-Ethylhexyl)phthalate 10 1 J 10 U 2 J 10 U
DI-n-octy phthalate 10 10 U 10 U 10 U 10 U
Benzo(b)FLuoranthene 10 10 U 10 U 10 U 10 U
Benzo(k)Fluoranthene 10 10 U 10 U 10. U 10 U
Benzo(a)Pyrene 10 10 U 10 U 10 U 10 U
Indeno(1,2,3-c,d)Pyrene 10 10 U 10 U 10 U 10 U
Ofbenz(a,h)Anthracene 10 10 U 10 U 10 U 10 U
Benzo(g,h,l)peryLene 10 10 U 10 U 10 U 10 U
================:=========================================================================================

DIlution Factor: 1.00 1.00 1.00 1.00

Associated Method Blank: J8035 J8035 J8035 J8035
Associated Equ;pment Blank: 09QSXX1XXX93XX 09asxx1 XXX93XX 09aSXX1XXX93XX 09QSXX1XXX93XX

Associated Field Blank

Site: 9
#: Level 0 ValIdation

page lb



e e ePROJECT' BNAS Amendment 3 Site 9 Semlvolattle Organtc Aqueous Analysis (ug/L> 05/18/93

Table 2
Validation / Summary Table

SAMPLE LOCATION 09H11914XXX93XX 09HII915XXX93XD 09M1I915XXX93XX D9H11916XXX93XX
LAB NUMBER 73042 # 73045 # 73D44 # 73D43 #

DATE SAHPLED D3/18/93 03/18/93 03/18/93 03/18/93
DATE EXTRACTED D3/19/93 03/19/93 03/19/93 03/19/93

DATE ANALYZED D3/22/93 03/22/93 03/22/93 03/22/93

ANALYTE SOII-3/90 - II CROL
-~- ......... _.. __ .._._----....._._ ..... _...-
Phenol 10 lD U 10 U 10 U lD U
bls(2-Chloroethyl)ether 10 10 U 10 U 10 U 1D U
2-Chlorophenol 10 10 U 10 U 10 U lD U
1,3-0IchlorObenzene 10 10 u 10 U 10 U 10 U
1,4-Dlchlorobenzene 10 10 U 10 U 10 U 10 U
t,Z-Dlchlorobenzene 1D 10 U 10 U 10 u 10 U
2-HethYrEenol lD 10 U 10 U 10 u 10 U
2,2'-ox la(I-Chloropropane> 10 10 U 10 U 10 U 10 U
4-Hethy phenol 10 10 U 10 U 10 U 10 U
N-Nltroso-di-n-propylamtne 10 10 U 10 U 10 U 10 U
Hexachloroethane 10 10 U lD U 10 U 10 U
Nit robcnzenc: lD 10 U lD U 10 U 10 U
Isophorone 10 10 U lD U lD U lD U
2-Nitrophenol lD 10 U lD U lD U 10 U
2 4-Dlmethylphenol 10 10 U lD U 1D U 10 U
bls(2-ChloroethoxT>methane 10 10 U 10 U lD U lD U
2,4-Dtchloropheno lD lD U 10 U 10 U lD U
',Z,4-Yrlchlorobenzene 1D lD U 10 U 10 U 10 U
Naphthalene 10 1 J lD U 10 U 10 U
4-Chloroanfline 10 10 U 10 U 10 U 10 U
Hexachtorobutadfene 10 10 U 10 U 10 U 10 U
4-Chloro-3-Hethylphenol 10 10 U 10 U lD U 10 U
2-Hethylnaphthalene 10 10 U lD U lD U 10 U
Hex8chlorocrclopentadfene 10 10 U 10 U 10 U 10 U
2,4,6-Trlch orophenol 10 10 U lD U 10 U 10 U
2,4,5-Trlchlorophenol 25 25 U 25 U 25 U 25 U
2-Chloronaphthalene 10 lD U 10 U 10 U 10 U
2-Nltroanfllne 25 25 U 25 U 25 U 25 U
Dlmethyl~thalate lD 10 U 10 U 10 U 10 U
Acenapht ylene 10 10 U 10 U 10 U lD U
2,6-0tnltrotoluene 10 10 U 10 U 1D U 10 U
a==a===============a=====~======================================================================:=========

Site: 9
#, Level D ValIdation

page 1a



e - ePROJECT: BNAS Amendment 3 Site 9 Semfvolatlle Organic Aqueous Analysis (ug/Ll 05118/93
TobIe 2

Validation / Summary Table "

SAMPLE LOCATION 09H1I914XXX93XX 09H1I915XXX93XO 09H11915XXX93XX 09H1I916XXX93XX
LAB NUMBER 73042 • 73045 • 73044 • 73043 •

OATE SAMPLEO 03/1B/93 0311B/93 03118/93 03/18/93
OATE EXTRACTEO 03/19/93 03119/93 03119/93 03119/93

OATE ANALYZEO 03/22/93 03/22/93 031ZZ/93 031ZZ/93

ANALYTE SOI/-3/90 - II CRQL
~ ...........•.. _-.. __ .. _-------._--_._------
3-Nltroanlllne 25 25 U 25 U 25 U 25 U
Acenaphthene 10 1 J 10 U 10 U 10 U
2.4-0Inltrophenol 25 25 U 25 U 25 U 25 U
4-Nltrophenol 25 25 U Z5 U 25 U 25 U
Dtbenzofuren 10 10 U 10 U 10 U 10 U
2
1
4-0lnltrotoluene 10 10 U 10 U 10 U 10 U

o ethyl phthalate 10 10 U 10 U 10 U 10 U
4-Chlorophenyl-phenylether 10 10 U 10 U 10 U 10 U
Fluorene 10 10 U 10 U 10 U 10 U
4-Nltroanlllne 25 25 U 25 U 25 U 25 U
4.6-0lnltro-2-methylphenol 25 25 U 25 U Z5 U 25 U
N-Nltrosodfphenylamfne 10 10 U 10 U 10 U 10 U
4-Bromophenyl-phenylether 10 10 U 10 U 10 U 10 u
Hexachlorobenzene 10 10 U 10 u 10 u 10 u
Pentachlorophenol 25 25 U 25 u 25 u 25 u
Phenanth rene 10 . 1 J 10 u 10 u 10 u
Anthracene 10 10 U 10 u 10 u 10 u
carbazole 10 10 U 10 u 10 U 10 U
Ol-n-butylphthalate 10 10 U 10 u 10 u 10 u
Fluoranthene 10 10 U 10 U 10 u 10 u
pyrene 10 10 U 10 U 10 U 10 u
Butylbenzrlphthal,te 10 10 U 10 u 1 J 10 u
3,1'-Dfch orobenztdfne 10 10 U 10 u 10 u 10 u
Benzo(8)Anthracene 10 10 U 10 u 10 u 10 u
Chrysene 10 10 U 10 u 10 u 10 u
bIS(2-EthrlheXyllphthalate 10 1 J 10 u 2 J 10 u
Of-n-octy phthalate 10 10 U 10 u 10 u 10 u
Benzo(b)Fluoranthene 10 10 U 10 u 10 U 10 U.
Benzo(k)Fluoranthene 10 10 U 10 U 10 U 10 U
Benzo(a)Pyrene 10 10 U 10 U 10 U 10 u
Indeno(1,2,3-c,d)Pyrene 10 10 U 10 U 10 U 10 U
Dlbenz(a,h)Anthracene 10 10 U 10 u 10 U 10 u
Benzo(S,h,f)perylene 10 10 U 10 u 10 U 10 u
==========================================================================================================

Dilution Factor: 1.00 1_00 1.00 1.00

AssocIated Method Blank: J8035 J8035 J8035 J8035
Assocl,ted Equfpment Blank: 09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX

Associated Field Blank

site: 9.: level 0 Validation

page lb
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PROJECT: BNAS Amendment 3 Site 9

Table 3
SlIImary Table

e
Semlvolatlle Organic Aqueous Analysis (ug/Ll

e
05/18/93

ANALYTE

SAMPLE LOCATION
LAB NUMBER

OATE SAMPLEO
OATE EXTRACTEO

DATE ANALYlED

S~-3/9D - II CROL

D9H11914XXX93XX
7304Z #
03/18/93
03/19/93
03122193

09H1I915XXX93XD
73045 #
03/18/93
03/19/93
03122193

09H11915XXX93XX
73044 #
03/18/93
03/19/93
03122193

09H11916XXX93XX
73043 #
03/18/93
03/19/93
031ZZ/93

Phenol 10
bla(Z-Chloroethyllether 10
Z-Chlorophenol 10
1,3-0lchlorobenzene 10
1,4-0lchlorobenzene 10
I,Z-Dfchlorobenzene 10
Z-MethY~enOI 10
Z,Z'-ox Is(I-Chloropropanel 10
4-Methy phenol 10
N-Nltroso-dl-n-propylamlne 10
HeKBchtoroethane 10
Nitrobenzene 10
Isophorone 10
Z-Nltrophenol 10
Z 4-Dlmethylphenol 10
bla(z-Chloroethoxflmethane 10
Z,4-0lchloropheno 10
1,2,4-Trtchlorobenzene 10
Naphthalene 10 1 J
4-Chloroanll Ine 10 - •
HeX8chtorobutadiene 10
4-Chloro-3-Methylphenol 10
z-Methflnaphthalene 10
Hex8ch orocyclopentadtene 10
2,4,6-Trlchlorophenol 10
Z,4,5-Trlthlorophenol Z5
Z-Chloronaphthalene 10
Z-Nftroanll Ine 25
Olmethylphthalate 10
Atenaphthylene 10
Z,6-0lnftrotoluene 10
=a==:a_a_a==::=c=::==:===:===============:::===================:==::======================================

Sfte: 9
#: Level D Validation
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PROJECT:
e

BNAS Amendment 3 Site 9

Table 3
SlIItnllry Table

e
Semlvolatlle Organic Aqueoua Analysis (ug/L)

e
05118/93

ANALYTE

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANAL TZEO

SON-3/90 - II CROL

09M1I914XXX93XX
73042.
03/1B/93
03/19/93
03/22/93

09M1I915XXX93XO
73045 •
03/18/93
03/19/93
03/22193

09M11915XXX93XX
73044 •
03/18/93
03/19/93
03/22193

09MII916XXX93XX
73043 •
03118/93
03119/93
03/22/93

......._-.-- .....•..... _- _-_ .

J

2 J

J

J

J

3-Nltroanlllne 25
Acenaphthene 10
2.4-0Inltrophenol 25
4-Nftrophenol 25
Olbenzofuran 10
2.4-01nltrotoluene 10
Olethylphthalate 10
4-Chlorophenyl -phenylether 10
Fluorene 10
4-Nltroanlllne 25
4,6-0Inltro-2-methylphenol 25
N-Nltrosodlphenylamlne 10
4-Bromophenyl-phenylether 10
Hex8chlorobenzene 10
Pentachlorophenol 25
Phenanthrene 10
Anthracene 10
carbazola 10.
Of-n-butylphthalate 10
Fluoranthene 10
Pyrene 10
Butylbenzrlphthalate 10
3,3'-01ch orobenzldlne 10
Benzo(a)Anthracene 10
Chrysene 10
bIS(2-Ethrlhexyl)phthalate 10
Ol-n-octy phthalata 10
Benzo(b)Fluoranthene 10
8enzo(k)Fluoranthena 10
Benzo(a)Pyrene 10
Indeno(1,2,3-c,d)Pyrene 10
Dlbenz(a.h)Anthracene 10
8enzo(g,h.l)perylene 10
=====.========================================================:c=:=====:==========:=======::=_:======::==:

Dilution Factor: l.DO 1.00 I.DO 1.00

Associated Method Blank
Associated Equipment Blank

Associated Field Blank

JB035 J8035 J8035 J8035
09QSXX1XXX93XX 090SXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX·

Site: 9
.: Level D Validation

page lb
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PROJECT' BNAS Amendment 3 Site 9

Table 1
laboratory Report of Analysis

e
Volatile Organic Aqueous Analysis (ug/L)

e
05/18/93

ANALYTE

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE ANALYZED

SOU-3/90 - II CRQL

D9M11914XXX93XX
73042#
03/1B/93
D3/25/93

09M11915XXX93XO
73045 #
03/18/93
D3/24/93

09M11915XXX93XX
73D44 #
03/18/93
03/25/93

09M11916XXX93XX
73043 #
03/18/93
03/25/93

-.. __ __ ._-. __ .. ---- __ . __ ..
Chloromethane 10 10 U 10 U 10 U 10 U
Bromomethane 10 10 U 10 U 10 U 10 U
Vinyl Chloride 10 10 U 8 J 10 10 U
Chloroethane 10 10 U 10 U 10 U 10 U
Methylena Chloride 10 10 U 10 U 10 U 10 U
Acetone 10 10 U 2 BJ 10 U 10 U
Carbon Olaulflde 10 10 U lD U 10 U 10 U
1.1-0Ichloroethene 10 10 U 10 U 10 U 10 U
1.1-0Ichloroethana 10 10 U 1 J 1 J 10 U
1.2-0Ichloroethene (total) 10 10 U 10 U lD U 10 U
Chloroform 10 10 U lD U 10 U 10 U
1.2-DlchIoroethane 10 10 U 10 U 10 U 10 U
2-Butanone 10 10 U 10 U 10 U 10 U
1,I,I-Trlchloroethane 10 10 U 10 U 10 U 10 U
Carbon Tetrachloride 10 10 U 10 U 10 U 10 U
Bromodlchloromethane 10 jO U 10 U 10 U 10 U
1 2'0lchloropropane 10 10 U 10 U 10 U 10 U
cIS.,\3'0Ichloropropene 10 10 U 10 U 10 U 10 U
Trlch oroethene 10 10 U 10 U 10 U 10 U
Olbromochloromethane 10 10 U 10 U 10 U 10 U
1.1.2-Trlchloroethane 10 10 U 10 U 10 U 10 U
Bentene 10 10 U 10 U 10 U 10 U
trans-l.3·0Ichloropropene 10 10 U 10 U 10 U 10 U
Bromoform 10 10 U 10 U 10 U 10 U
4'Methyl'2'Pentanone 10 10 U 10 U 10 U 10 U
2'Mexanone 10 10 U 10 U 10 U 10 U
Tetrachloroethene 10 10 U 10 U 10 U 10 U
1,1,2,2-Tetrachloroethane 10 10 U 10 U 10 U 10 U

. Toluene 10 10 U 10 U 10 U 10 U
Chloroben,ene 10 10 U 10 U 10 U 10 U
Ethylbentene 10 10 U 10 U 10 U 10 U
Styrene 10 10. U 10 U 10 U 10 U
Total Xylenes 10 10 U 10 U 10 U 10 U
ec========================================================================================================

Dilution Factor: 1.00 1.00 1.00 1.00

Associated Method Blank
Asaoclated Equipment Blank

Assoclsted Field Blank
Associated Trip Blank

Site: 9
#: Level D Vslldat;on

X7961 G0074 K7961 X7961
09QSXX1 XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX 09QSXX1XXX93XX. . . -
BSQTXX1XXX93XX BSQTXX1XXX93XX BSQTXX1XXX93XX BSQTXX1XXX93XX

page 1



e - e

ANALYTE

VolatIle organIc Aqueous AnalysIs (ug/L)PROJECT. BNAS Arnenctnent 3 SIte 9

TobIe Z
ValIdatIon / Summary Table

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE ANALYZED

SOW-3/90 . II CRQL

09MW914NNN93XX
73042 •
03/18/93
03/25/93

09M11915XNX93XO
73045 •
03/18/93
03/24/93

09M11915XNN93XN
73044 •
03'18/93
03/25/93

09MII916XXX93XN
73043 •
03/18/93
03/25/93

05/18/93

Chloromethane 10 10 U 10 U 10 U 10 U
Bromomethane 10 10 U 10 U 10 U 10 U
Vinyl ChlorIde 10 10 U· 8 J 10 J 10 U
Chloreethane 10 10 U 10 U 10 U 10 U

. Methylene ChlorIde 10 10 U 10 U 10 . U 10 U
Acetone 10 10 U 10 UJ 10 U 10 U
Carbon DIsulfIde 10 10 U 10 U 10 U 10 U
1.1-0Ichloroethene 10 10 U 10 U 10 U 10 U
1,l-Dlchloroethane 10 10 U 1 J 1 J 10 U
1.2-Dlchloroethene (total) 10 10 U 10 U 10 U 10 U
Chloroform 10 10 U 10 U 10 U 10 U
1,2-Dlchloroethane 10 10 U 10 U 10 U 10 U
2-Butanone 10 10 U 10 U 10 U 10 U
1.1.1-Trlchloroethene 10 10 U 10 U 10 U 10 U
Csrbon Tetrachloride 10 10 U 10 U 10 U 10 U
Bromodlchloromethane 10 10 U 10 U 10 U 10 U
1 2-Dlchloropropane 10 10 U 10 U 10 U 10 U
cIS-l

1
3-0Ichloropropene 10 10 U 10 U 10 U 10 U

Trlch oroethene 10 10 U 10 U 10 U 10 U
Olbromochloromethene 10 10 U 10 U 10 U 10 U
1,1.2-Trlchloroethsne 10 10 U 10 U 10 U 10 U
Benzene 10 10 U 10 U 10 U 10 U
trans-l.3-Dlchloropropene 10 10 U 10 U 10 U 10 U
Bromoform 10 10 U 10 U 10 U 10 U
4-Methyl-2-Pentanone 10 10 U 10 U 10 U 10 U
2-Nexsnone 10 10 U 10 U 10 U 10 U
Tetrachloroethene 10 10 ·U 10 U 10 U 10 U
1,1.2,2-Tetrachloroethane 10 10 U 10 U 10 U 10 U
Toluene 10 10 U 10 U 10 U 10 U
Chloroben.ene 10 10 U 10 U 10 U 10 U
Ethylben.ene 10 10 U 10 U 10 U 10 U
Styrene 10 10 U 10 U 10 U 10 U
Total Xylenes 10 10 U 10 U 10 U 10 U
=:::============a=========================================================================================

Dilution Factor: 1.00 1.00 1.00 1.00

Associated Method Blsnk
Associated Equipment Blank

Associated field Blank
Associated Trip Blank

Site: 9
#: level D Validation

K7961 G0074 K7961 K7961
09DSXX1XNX93NX 09QSXX1XXN93XN 09QSXX1NNX93XN 09QsxxlNXX93XX

- --
BSQTXX1XXX93XX BSQTXN1XXN93XX BSQTXX1XXX93XN BSQTXX1NXX93XX

psga 1



e
PROJECT, BNAS Amendment 3 Site 9

Table 3
SlI1IlI8ry Table

-Volatile Organic Aqueous AnalysIs (ug/L)
e

05/18/93

ANALYTE

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
OATE ANALYlED

SOW·3/9D - II CRQL

09M1I914XXX93XX
73042 II
03/18/93
03/25/93

09M1I915XXX93XO
73045 II
03118/93
03/24/93

09M1191SXXX93XX
73044 II
03/18/93
03/25/93

09M11916XXX93XX
73043 II
03/18/93
03/25193

Chloromethane 10
Bromomethane 10
Vinyl ChlorIde 10 - 8 J 10 J
Chloroethane 10
Methylene ChlorIde 10
Acetone 10
Carbon Olsulflde 10
I,I-Dlchloroethene 10
I,I-Dlchloroethane 10 - I J I J
I,2-Dlchloroethene (lotal) 10
Chloroform 10
1,Z-Otchloroethane 10
2-0utlnone 10
',',t-Trichloroethane 10
Carbon Tetrachloride 10
Bromodlchloromethane 10
I 2-Dlchloropropane 10
cl.-l r3-Dlchloropropene 10
Trlch oroethene 10
Dlbromochloromethane 10·
1,t , Z-Trlchloroethane 10
Benzene 10
tran.-1.3-Dfchloropropene 10
gromoform 10
4-Methyl-2-Pentanone 10
2-Hexenone 10
Tetrachloroethene 10
1,t,2,2-Tetrachloroethane 10
Toluene 10
Chlorobenzene 10
Ethylbenzene 10
Styrena 10
Total Xylenes 10
===amaa:::=:=:==::======:=======:==========================e===========:==================:==============:

Dilution Factor: 1.00 LOO 1.00 1.00

Associated Method Blank K7961 G0074 K7961 K7961
Assocfated Equipment Blank 09QSXX1XXX93XX 09QSXX1XXX93XX 090SXX1XXX93XX 090SXX1XXX93XX

Associated Field Blank - - -
Associated Trip Blank BSQTXX1XXX93XX 9SQTXX1XXX93XX 9SQTXX1XXX93XX 9SQTXX1XXX93XX

Site, 9
II: Level D ValidatIon

page 1



e
PROJECT: BNAS Amendment 3 Site 9

Table 1
laboratory Report of Analysfs

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED

D9QSXX1XXX93XX
73049S·

03118/93

e
Inorganfc Aqueous Analysis (ug/L)

e
05/18/93

ANALYTE SOW-3/90 • II CROL
._._.. -._-------- .._-----.------_._---------
Aluminum 200 39.5 B
Antimony 60 45.0 U
Arsenic 10 2.0 U
Barium 200 3.0 U
Beryllium 5 1.0 U
Cadmium 5 3.0 U
Calcium 5000 111 B
Chromium· 10 5.0 U
Cobalt 50 8.0 U
Copper 25 4.3 B
Iron 100 29.6 B
Lead 3 2.8 g
Magnesium 5000 30.0 U
Manganese 15 1.1 B
Mercury 0.2 0.20 U
Nickel 40 20.0 U
Potassium 5000 350 U
Selenium 5 1.0 0
Silver 10 7.0 U
Sodium 5000 231 B
Thallium 10 2.0 U
Vanadium 50 3.0 U
line 20 15.0 B
Cyanide 10 10.0 U
c===:===:==:=:==:=====:==:===========:=========:=:====c==:

Associated Method Blank
Associated Equipment Blank

Associated Ffeld Blank

Site: 09

PB2742CS

pege 1



e
PROJECT: BNAS Amendment 3 Site 9

Table 1
laboratory Report of Analysis

e
Pesticides/PCBs Aqueous Analysis (ug/L) e

05/18/93

ANALYTE

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALYZED

SOW-3/90 - II CRQL

09QSXX1XXX93XX
73049

03/18/93
03/19/93
04/16/93

-~ __ ._-_._---._--_ .._---_ _---._._.
alpha'BHC 0.05 0.049 U
beta-BHC 0.05 0.049 U
del ta-BHC 0.05 0.049 U
g~-BHC (Lindane) 0.05 0.049 U
Heptachlor 0.05 0.049 U
Aldrin 0.05 0.049 U
Heptachlor Epaxlde 0.05 0.049 U
Endosul fan I 0.05 0.049 U
DIeldrIn 0.1 0.097 . U
4,4 ' ·ODE 0.1 0.097 U
Endrtn 0.1 0.097 U
Endosulfan II 0.1 0.097 U
4,4'-DDD 0.1 0.097 U
Endrln Aldehyda 0.1 0.097 U
EndoBulfen sulfate 0.1 0.097 U
4,4'-DDT 0.1 0.097 U
Methoxychlor 0.5 0.49 U
Endtf" ketone 0.1 0.097 U
alpha-Chlordsna 0.05 0.049 U
gamma-Chlordane 0.05 0.049 U
Toxaphene 5 4.9 U
Aroclor-l016 1 0.97 U
Aroclor-1221 2 1.9 U
Aroclor-1232 1 0.97 U
Aroclor-1242 1 0.97 U
Aroclor-1248 1 0.97 U
Aroclor-1254 1 0.97 U
Aroclor-1260 1 0.97 U
==========================================================

OJ lutlan Fector:

Aesoclated Method Blank
Assocleted Equipment Blank

Associated Field Blank

Site, 9

.971

PBLK20319AA

page 1



ANALYTE

e
PROJECT: BNAS Amendment 3 Sfte 9

Teble 1
laboratory Report of Analysts

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALTZED

SOW-3/9D - II CROL

09QSXX1XXX93XX
73049

03/18/93
03/19/93
03tz3/93

e
Semlvoletlle Orgenlc Aqueous Analysis (ug/L)

e
05/18/93

Phenol 10 10 U
bls(2-Chloroethyl)ether 10 10 U
Z-Chlorophenol 10 10 U
1,3-Dichlorobenzene 10 10 U
1,4-Dichlorobenzene 10 10 U
1,2-Dichlorobenzene 10 10 U
2-Methy~enol 10 IOU
2,2'-0' la(I-Chloropropane) 10 10 U
4-Methy phenol 10 10 U
N-Nitroso-dl-n-propylamlne 10 10 U
Hexachloroethane 10 10 U
Nitrobenzene 10 10 U
Isophorone 10 10 U
2-Nltrophenol 10 10 U
2 4-Dlmethylphenol 10 10 U
bla(2 0 Chloroetho'r)methene 10 10 U
2,4-Dlchloropheno 10 10 U
1,2,4-Trichlorobenzena 10 10 U
Naphthalene 10 10 U
4-Chloroanfl Ine 10 10 U
Ne.echlorobutadiene 10 10 U
4-Chloro-3-Methylphenol 10 10 U
2-Mathrlnaphthalene 10 10 U
Mexach orocrclopentadlene 10 10 U
2,4,6-Trlch orophenol 10 10 U
2,4,5-Trfchlorophenol 25 26 U
2-Chloronaphthalene 10 10 U
2-Nftroani!lne 25 26 U
Dlmethylphthalate 10 10 U
Acenaphthylene 10 10 U
2,6-Dfnltrotoluene 10 10 U
ac==::=:==:==:====:=::======:============================:

Site: 9

page Ie



ANALYTE

e
PROJECT; BNAS Amendment 3 Site 9

TobIe 1
laboratory Report of Analysts

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALYZED

SOW-3/90 - II CRQL

09QSXX1XXX93XX
73049

03/1B/93
03/19/93
03/Z3/93

e
Semlvolatlle Organic Aqueous Analysis (ug/Ll

e
05/1B/93

3-Nltroanlllne 25 26 U
Acenaphthene 10 10 U
2.4-01nltrophenol 25 26 U
4-Nltrophenol 25 26 U
Dlbenzofuran 10 10 U
2
1
4-Dlnftrotoluene 10 10 U

o ethylphthalate 10 10 U
4-Chlorophenyl-phenylether 10 10 U
Fluorene 10 10 U
4-Nltroanlllne 25 26 U
4.6-0Inltro-2-methylphenol 25 26 U
N-Nltrosodlphenylamlne 10 10 U
4-Bromophenyl-phenylether 10 10 U
HexBchlorobenzene 10 10 U
Pentachlorophenol 25 26 U
Phenanthrene 10 10 U
Anthracene 10 10 U
carbazole 10 10 U
DI-n-butylphth.late 10 10 U
Fluor.nthene 10 10 U
Pyrene 10 10 U
ButylbenZrlphth.lete 10 10 U
3.3·-Olch orobenztdlne 10 10 U
Benzo(e)Anthrecene 10 10 U
Chrysene 10 10 U
bfs(2-Ethylhexyl lphth.lete 10 10 U
DI -n-octylphthelete 10 10 U
Benzo(b)Fluoranthene 10 10 U
Benzo(klFluorenthene 10 lD U
Benzo(8)Pyrene 10 10 U
Indeno(1,2,3-c,d)Pyrene 10 10 U
Dlbenz(a{,hlAnthracene lD 10 U
Benzo(9, ,f)perylene 10 10 U
==========================================================

Of tutlon Factor:

Associated Method Blank
Associated Equipment Blank

Associated Field Blank

Site: 9

1.00

JB035

page lb



ANALYTE

e
PROJECT. BNAS Amendment 3 SIte 9

Table 1
Laboratory Report of Analysis

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE ANALYZED

SOW-3/9D - II CRQL

09QsXX1XXX93XX
73049

03/1B/93
03/Z4/93

e
Volatile Organic Aqueoua Analysis lug/L)

e
05/18/93

Chloromethane 10 10 U
Bromomethane 10 10 U
Vinyl Chloride 10 10 U
Chloroethane 10 10 U
Methylene Chloride 10 3 J
Acetone 10 16 B
Carbon DIsulfide 10 10 U
1.1-0Ichloroethene 10 10 U
1.1-0Ichloroethane 10 10 U
1.Z-Dlchloroethene (total) 10 10 U
Chloroform 10 10 U
1.Z-0Ichloroethane 10 10 U
Z-Butanone 10 10 U
1.1.1-Trlchloroethane 10 10 U
Carbon TetrachlorIde 10 10 U
Bromodlchloromethane 10 10 U
1 Z-Dlchloropropane 10 10 U
cIS-1[3-0Ichloropropene 10 10 U
Trlch oroethene 10 10 U
Olbromochloromethane 10 10 U
1,1,Z-Trichloroethane 10 10 U
Benzene 10 10 U
trans-1.3-Dlchloropropene 10 10 U
Bromoform 10 10 U
4-Methyl-Z-Pentanona 10 10 U
Z-He.anone 10 10 U
Tetrachloroethene 10 10 U
1,1,2,Z-TetrBchloroethene 10 10 U
Toluene 10 10 U
Chlorobenzene 10 10 U
Ethylbenzene 10 10 U
Styrene 10 10 U
Total Xylenea 10 10 U
====~=====================c=============================c=

Dilution Factor:

Associated Method Blank
Associated Equipment Blank

Associated Field Blank
Associated Trip Blank

Site: 9

1.00

00074

page 1



ANALTTE

e
PROJECT~ BNAS Amendment 3 Site 9

Table 1
Laboratory Report of Analysis

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE ANALYZED

SOU-3/9D - II CRQL

BSQTXX1XXX93XX
7304~

03/1B/93
03/24/93

e
Volatile Organtc Aqueous Analysts (ug/L)

e
05/18/93

Chloromethane 10 10 U
Bromomethane 10 10 U
Vtnyl Chloride 10 10 U
Chloroethane 10 10 U
Methylene Chloride 10 2 J
Acetone 10 17 B.
Carbon Dlaulflde 10 10 U
1.1-Dlchloroethene 10 10 U
l,l-Dlchloroethano 10 10 U
1.2-0lchloroetheno (total) 10 10 U
Chloroform 10 10 U
1.2-0Ichloroethane 10 10 U
2-Butanone 10 15
l,1,l-Trlchloroethane 10 10 U
Carbon TetrachlorIde 10 10 U
Bromodlchloromethane 10 10 U
I 2-0tchloropropane 10 10 U
ciS-l

t
3-DIchloropropene 10 10 U

Trlch oroethene 10 10 U
Dibromochloromethsne 10 10 U
l,l,2-Trlchloroethane 10 10 U
Benzene 10 10 U
trans-l.3-0Ichloropropene 10 10 U
Bromoform 10 10 U
4-Mothyl-2-Pentanone 10 10 U
2-Mo.anone 10 10 U
Tetrachloroethene 10 10 U
1,1,2,Z·Yetrachloroethane 10 10 U
Toluene 10 10 U
Chlorobenzene 10 10 U
Ethylbenzene 10 10 U
Styrene 10 10 U
Totsl Xylenes 10 10 U
==========================================================

Df Lutton Factor:

Associated Method Blank
Assoclsted Equipment Blank

AssocIated FIeld Blank
Associated Trip Blank

Site: 9

1.00

00074

pago 1



e e e
PROJECT: BNAS Amendment 3 Site 9 Inorganic 5011 Analysis lmg/kg) 05118/93

Table 1
laboratory Report of Analysts

SAMPLE LOCATION 0950001 XXX93XO 09S0001XXX93XX
LAB NlJl1BER 73050S II 730485 II

DATE SAMPLED 03/18/93 03118/93

ANALYTE SOI/-3/90 . II CROL-_ ....•....._....•................ --_ .......
AI lII1I.... 40 2400 * 2690 *
Antimony 12 12.6 U 14.0 U
Arsenic 2 2.5 B 3.3
Borllll1 40 20.1 B 16.1 B
Beryllllll1 1 0.28 U 0.31 U
Cochllll1 1 1.9 N* 6.3 N*
Colcllll1 1000 1230 B 944 B
Chromllll1 2 8.8 * 7.1 *
Cobalt 10 3.0 8 3.8 B
Copper 5 18.7 13.5
Iron 20 7030 * 5890 *
Leod 0.6 36.6 S* 27.7 *\1
Magnestl.Jl1 1000 705 B 735 B
Manganese 3 104 * 102 *
Mercury 0.04 0.14 U 0.16 U
Nickel 8 8.1 B 7.7 B
Potassh.rn 1000 329 B 354 8
Selentl.ln 1 0.32 8\1 0.31 U
Silver 2 2.0 U 2.2 U
Sodllll1 1000 632 8 487 8
Thallllll1 2 0.56 U 0.62 U
Vanadhrn 10 8.3 B 7.3 8
Zinc 4 73.3 * 53.5 *
Cyanide 2 0.70 U* 1.2 *
a======:::::==:::::::===========:===========:=:==========:================

Percent Sol ids: n 64

Associated Method Blank: P82742CS P82742CS
AssocIated Equipment Blank

Associated Field Blank

Site, 9

page 1



e
PROJECT: BNAS Amendment 3 Site 9

Table 2
Validation / Summary Table

SAMPLE LOCATION
LAB NUMBER

OATE SAMPLED

09S0001XXX93XO
73050S 1/
03/18/93

e
lnorganfc Sofl Analyals (mg/kg)

09S0001XXX93XX
73048S 1/
03/18/93

e
05/18/93

ANALYTE SOU-3/90 - II CROL

Alunlnun 40 2400 J 2690 J
Antimony 12 12.6 U 14.0 U
Arsenic 2 2.5 J 3.3
Barfun 40 20.1 U 16.1 U
Beryll fun 1 0.28 U 0.31 U
Cachfun 1 1.9 J 6.3 J
Calcfun 1000 1230 J 944 J
Chromi... 2 8.8 7.1
Cobalt 10 3.0 J 3.8 J
Coppor 5 18.7 13.5
Iron 20 7030 J 5890 J
Lead 0.6 36.6 J 27.7 J
Hagnesfun 1000 705 J 735 J
Manganese 3 104 102
Mercury 0.04 0.14 UJ 0.16 UJ
Nickel 8 8.1 J 7.7 J
PotessflJll 1000 329 J 354 J
Selenlun 1 0.32 J 0.31 U
SHyer 2 2.0 U 2.2 U
Sodf ... 1000 632 J 487 J
Thalli ... 2 0.56 U 0.62 U
Vanedhm 10 8.3 J 7.3 J
Zinc 4 73.3 53.5
Cyanide 2 0.70 U 1.2
=================a========================================================

Percent Solids: 72 64

Associated Method Blank: PBZ74ZCS PBZ74ZCS
Associated Equipment 8lank

Assoclsted Field 8lank

Site: 9

page 1



e
PROJECT. BNAS Amendment 3 Site 9

Table 3
Sumnery Table

e
Inorganic SoIl AnalysIs (mu/kg)

e
05/18/93

SAMPLE LOCATION
LAB NUMBER

OATE SAMPLEO

09SDOD1XXX93XD
73050S "
03/18/93

09SD001XXX93XX
73048S #
03/18/93

ANALYTE SOY-3/90 - II CRDL

487 J

7.7 J
354 J

3.3

2690 J

6.3 J
944 J
7.1
3.8 J

13.5
589D J
27.7 J

735 J
101

2.5 J

632 J

1.9 J
1230 J
8.8
3.0 J

18.7
7030 J
36.6 J
705 J
104

2400 J

8.1 J
329 J

0.32 J

Aluminum 40
Antimony 12
Arsenic 2
Barium 40
Beryllium 1
cadmium 1
Calcium 1000
Chromium 2
Cobalt 10
Copper 5
Iron 20
Lead 0.6
Megnesfum 1000
Menganese 3
Mercury 0.04
Nickel 8
Potassium 1000
Selenium 1
Silver 2
Sodium 1000
Thallium 2
Vanadium 10 8.3 J 7.3 J
line 4 73.3 53.5
Cyanide 2 - 1.2
=aa:ae::._===aa=ca=======:=::::==:=====:=============:===a================

Percent Sol fds:

Associated Method Blank
Assoclsted Equipment Blank

AssocIated Field Blank

72

PB2742CS

64

PB2742CS

sIte. 9

pege 1



e e e
05/18/93Pesticides/PCBs Soil Analysis (ug/kg)

D9S0001XXX93XD 09S0001XXX93XX
73050 73048

03/18/93 03/18/93
03/22/93. 03/22/93
04/09/93 04/09/93

2.8 U 2.4 U
2.8 U 2.4 U
2.8 U 2.4 U

12 P 8.5 P
2.B U 2.4 U
1.6 JP 0.79 J

0.68 J 0.88 JP
0.55 JP 0.6 JP
4.4 JP 4.7 JP
3.7 J 5.5
5.5 2.9 JP
3.5 JP 3.8 JP

5 JP 14
5.5 U 4.7 U
5.5 U 4.7 U
19 27 P
34 P 9.8 JP

5.5 U 5.6
0.55 JP 1.5 JP
2.8 U 2.4 U
280 U 240 U
55 U 47 U'

110 U 96 U
55 U 47 U
55 U 47 U
55 U 47 U
55 U 47 U
27 JP 40 JP

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3

17
3.3
1.7
1.7
17D
33
67
33
33
33
33
33

ANALYTE

alphe-BHC
bete-BHC
delte·BNC
gsmma·BNC (Llndsne)
Heptachlor
Aldrtn
Heptachlor Epoxlde
Endosulfan I
Dieldrin
4,4'·ODE
Endrln
Endosulfen II
4 4'-DDD
E:..trln Aldehyde
Endosulfan Sui fete
4,4'-DDT
Methoxychl or
Endrtn Ketone
alpha-Chlordene
gMIRB-Chlordane
Toxaphene
Aroclor·l016
Aroclor·1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

PROJECT~ BNAS Amendment 3 Site 9

Teble 1
Laboretory Report of Analysis

SAMPLE LOCATION
LAB NUMBER

OATE SAMPLEO
OATE EXTRACTEO

DATE ANALYZEO

SOW-3/90 - II CROL

===================c==================================ccccce:::c:cc:::::::
Dilutfon Factor:
Percent Solids:

Assoclsted Method Blenk
Assocleted Equipment Blank

Assocleted Field Blank

1.00
70

PBLK10322SA

1.00
60

PBLK10322SA

Site: 9

pege 1



e
PROJECT' BNAS Amendment 3 Site 9 --Pesticides/PCBs 5011 Analysis (ug/kg)

e
05/18/93

Table 2
Validation / Summary TobIe

SAMPLE LOCATION 09SD001XXX93XO 09S0001XXX93XX
LAB NUMBER 73D50 73048

DATE SAMPLED 03/18/93 03/18/93
DAlE EXTRACTED 03/22/93 03/22/93

DATE ANALYZED 04/09/93 04/09/93

ANALYTE 501/-3/90 - II CRQL........ _..... - ..... -.- ............... __ ....
alpha-BHC 1.7 2.8 U 2.4 U
beta-BHC 1.7 2.8 U 2.4 U
delta-SHC 1.7 2.B U 2.4 U
gamma-SHC (Lindane) 1.7 12 J 8.5 J
Heptachlor 1.7 2.B U 2.4 U
Aldrin 1.7 1.6 J 0.79 J
Heptachlor Epaxlde 1.7 0.6B J 0.88 J
Endosul fan I 1.7 0.55 J 0.6 J
Dieldrin 3.3 4.4 J 4.7 J
4,4' -DOE 3.3 3.7 J 5.5
Endrln 3.3 5.5 U 2.9 J
Endosul fan II 3.3 3.5 J 3.B J
4,4' -DOD 3.3 5 J 14 J
Endrln Aldehyde 3.3 5.5 U 4.7 U
Endosulfan Sulfate 3.3 5.5 U 4.7 U
4,4'-DDT 3.3 19 J 27 J
MethoxycM or 17 34 J 9.8 J
Endrfn Ketone 3.3 5.5 U 5.6
alpha-Chlordane 1.7 0.55 J 1.5 J
gamma-Chlordene 1.7 2.B U 2.4 U
Toxaphene 170 2BO U 240 U
Aroclor·l016 33 55 U 47 U
Aroclor-1221 67 110 U 96 U
Aroclor-1232 33 55 U 47 U
Aroclor-1242 33 55 U 47 U
Arocl or-1248 33 55 U 47 U
Aroclor-1254 33 55 U 47 U
Aroclor-1260 33 27 J 40 J
ca=~============a=========================================================

Dilution Factor:
Percent Sol ids:

Associated Method Blank
Associated Equipment Blank

Associated Field Blank

Site: 9

1.00
70

PBLK10322SA

1.00
60

PBLK10322SA

psge 1



e
PROJECT:. BNAS Amendment 3 Site 9

Table 3
SlJl11l8ry Table

e
Pestlcides/PCBa Soil Analysis (ug/kg)

e
05/18/93

ANAllTE

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALYZED

SOU-3/9D - II CROL

D9SD001XXX93XD
73050

03/18/93
D3JZZ/93
04/09/93

09SD001XXX93XX
73048

03/18/93
D3JZZ/93
04/09/93

lZ J 8.5 J- -
1.6 J 0.79 J

0.68 J 0.88 J
0.55 J 0.6 J
4.4 J 4.7 J
3.7 J 5.5- Z.9 J
3.5 J 3.8 J

5 J 14 J
· -
·19 J Z7 J

34 J 9.8 J
· 5.6

0.55 J 1.5 J

alpha-BHC
beta'BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor Epaxlde
Endosul fan I
Dieldrin
4 4' -DDE
e:.trln
Endosul fan II
4 4"DDD
E~rln Aldehyde
Endosulfan SUlfate
4 4"DDT
M~thoxychlor
Endrln Ketone
alpha-Chlordane
ganma-Chlordane
Toxaphene
Aroclor-l016
Aroclor-1ZZ1
Aroclor-1Z3Z
Aroclor-1Z4Z
Aroclor-1Z4B
Aroclor-1Z54
Aroclor-1Z6D

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
17

3.3
1.7
1.7
170
33
67
33
33
33
33
33 Z7 J 40 J

c====e=:ceceD====cce:::_=:=====:====:======::=====:=::====================
Dilution Factor:

Percent So1ids:

Associated Method Blank
Associated Equipment Blank

Associated Field Blank

Site: 9

1.00
70

PBLK103ZZSA

1.00
60

PBLK103ZZSA

page 1



e e -'PROJECT._ BNAS Amendnent 3 Site 9 Semlvolatlle Organic Soil Analysis lug/kg) 05118/93

Tobie 1
laboratory Report of Analysts

SAMPLE LOCATION 09S0001 XXX93XO 09S0001XXX93XX
LAB NUMBER 73050 # 73048 #

DATE SAMPLED 03/18/93 03/18/93
DATE EXTRACTED 03/23/93 03/23/93

DATE ANALYZED 03/26/93 03/26/93

ANAL YTE SOl/- 3190 - II CRaL........ - ...................................
Phenol 330 550 U 480 U
blsI2-Chloroethyl)ether 330 550 U 480 U
2-Chlor0f'.:enol 330 550 U 480 U
1,3-01ch orobenzene 330 550 U 480 U
1,4·0fchlorobenzene 330 550 U 480 U
1,2-Dlchlorobenzene 330 550 U 480 U
2-MethY~enol 330 550 U 480 U
2,2'·ox Is(1-Chloropropane) 330 550 U 480 U
4-Methy phenol 330 550 U 480 U
N-Nltroso-dl-n-propylamlne 330 550 U 480 U
Hex8ch l oroeth8ne 330 550 U 480 U
Nit robenzene 330 550 U 480 U
Isophorone 330 550 U 480 U
2-Nltrophenol 330 550 U 480 U
2 4-0lmethylphenol 330 550 U 480 U
blaI2-ChloroethoXr)methana 330 550 U 480 U
2,4-0lchloropheno 330 550 U 480 U
1,2,4-rrlchlorobenzene 330 550 U 480 U
Naphthalene 330 550 U 480 U
4·Chloroanfllne 330 550 U 480 U
Hex8chlorobutedlene 330 550 U 480 U
4-Chloro-3-Hethrlphenol 330 550 U 480 U
2-Hethylnaphtha ene 330 550 U 480 U
Hex8chlorocyclopentedfene 330 550 U 480 U
2,4.6-Trlchlorophenol 330 550 U 480 U
2,4,S-rrfchlorophenol 800 1300 U 1200 U
2-Chlorona~thelene 330 550 U 480 U
2-Nltroanl Ine 800 1300 U 1200 U
Olmet~l~thalate 330 550 U 480 U
Aeena t ylene 330 550 U 480 U
2,6-Dfnftrotoluene 330 550 U 480 U
geeD::::==a:==:=====:===:================:================================

Site. 9
#. Level 0 Validation

page 1a



e
PROJECT:- BNAS Amendment 3 Site 9

Table 1
laboratory Report of Analysts

e
Semlvolatlle Organic Soil Analysla (ug/kg)

e
05/18/93

ANALYTE

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLEO
OATE EXTRACTEO

DATE ANALYZED

SOW-3/90 - II CRQL

09SD001XXX93XO
73050 #
03118/93
03/23/93
03/26/93

09S0001XXX93XX
73048 #
03118/93
03/23/93
03/26/93

3-NI troaniline BOD 1300 U 1200 U
Aconaph thene 330 98 J 180 J
2,4-0lnltrophenol 800 1300 U 1200 U
4-Nltrophenol 800 1300 U 1200 U
Olbanzo!ur.n 330 550 U 70 J
2
1
4-0lnltrotoluene 330 550 U 480 U

o ethylphthalate 330 550 U 480 U
4-Chlorophenyl-phenylether 330 550 U 480 U
Fluorene 330 87 J 160 J
4-Nltroanlllne 800 1300 U 1200 U
4.6-0Inltro-2-methylphenol 800 1300 U 1200 U
N-NltroSodlph~lamlne 330 550 U 480 U
4-Bromophenyl- enylether 330 550 U 480 U
HeX8ch1 orobenzene 330 550 U 480 U
Pentachlorophenol 800 1300 U 1200 U
Phenanthrene 330 840 1300
Anthrecene 330 140 J 270 J
Carbazole 330 120 J 180 J
Ol-n-butylphthalata 330 550 U 480 U
fluoranthene 330 1300 1800
pyrene 330 1200 1500
Butylbenzrlphthalate 330 120 J 98 J
3,3'-Dlch orobenzfdfne 330 550 U 480 U
Benzo(a)Anthracene 330 490 J 750
Chrysene 330 680 900
bIS(2-EthrlheXyl)phthalate 330 810 480
Ol-n-octy phthalate 330 550 U 480 U
Benzo(b)Fluoranthene 330 830 910
Benzo(k)Fluoranthene 330 420 J 650
Benzo(a)Pyrene 330 510 J 710
Indeno(1,2,3-c,d)Pyrene 330 300 J 400 J
Dtbenz(8,h)Anthracene 330 140 J 150 J
Benzo(g,h,l)perylene 330 260 J 340 J
==========================================================================

Of Lutlon Factor: 1.00 1.00
Percent Sol Ids: 60 70

Associated Method 8tank: J8087 J8087
Associated Equipment Blank: 09QSXX1XXX93xx 09QSXX1XXx93xX

Associated Field Blank

site: 9
#: Level 0 Validation

pege lb



e e e
PROJECT: BNAS Amendment 3 Site 9 Sem!volatlla OrganIc Soli Analysis (ug/kg) 0511B/93

Table 2
Validation 1 Summary Table

SAMPLE LOCATION 09S0001XXX93XD 09SD001XXX93XX
LAB NUMBER 73050 # 7304B#

OATE SAMPLEO 03/1B/93 03/1B/93
OATE EXTRACTEO 03/23/93 03/23/93

OATE ANALYZEO 03/26/93 03/26193

ANALYTE SO\I-3/90 - II CRQL
.....•..._--.----_ ..._----------------------
Phenol 330 550 U 4BO U
bls(2-Chloroethyllether 330 550 U 4BO U
2-Chlor°toenol 330 550 U 4BO U
1,3-Dlch orabenzene 330 550 U 480 U
1,4-0Ichlorobenzene 330 550 U 480 U
t,Z-Dlchlorobenzene 330 550 U 480 U
2-MethYrEenol 330 550 U 480 U
2,2'-ox 18(1-Chloropropane) 330 550 U 480 U
4-Methy phenol 330 550 U 480 U
N-N!troso-dl-n-propylamlne 330 550 U 480 U
Hexachloroethane 330 550 U 480 U
Nitrobenzene 330 550 U 480 U
Isophorone 330 550 U 480 U
2-Nltrophenol 330 550 U 480 U
2 4-01methylphenol 330 550 U 480 U
bls(2-Chloroethoxy)methane 330 550 U 480 U
2,4-01chlorophenol 330 550 U 4BO U
1,2,4-rrfchlorobenzene 330 550 U 480 U
Naphthalena 330 550 U 480 U
4-Chloroanll!ne 330 550 U 480 U
Hexachlorobutadfene 330 550 U 480 U
4-Chloro-3-Methrlphenol 330 550 U 480 U
2-Methrlnaphtha ene 330 550 U 480 U
Kexsch orocrclopentadfene 330 550 U 480 U
2,4,6-Trtch orophenol 330 550 U 480 U
2,4,5-Trlchlorophenol BOO 1300 U 1200 U
2-Chloronaphthalene 330 550 U 480 U
2-NI troaniline BOO 1300 U 1200 U
OlmethYI~thalata 330 550 U 480 U
Acenapht ylene 330 550 U 480 U
2,6-Dlnitrotoluene 330 550 U 480 U
=DEaaaa=================================================================c:

Site: 9
#: Level 0 Validation

page la



ANALYTE

e
PROJECT~ BNAS Amendment 3 Site 9

Table 2
Validation / Summary Table

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALYZED

SOW-3/90 - II CRQL

09SD001XXX93XD
73050 •
03/1B/93
03/23/93
03/26/93

e
Semlvolatlle OrganIc Soil Analysis lug/kgl

09SD001XXX93XX
7304B •
03/1B/93
03/23/93
03/26/93

e
05/1B/93

3-Nltroanll Ine BOO 1300 U 1200 U
Acenaphthene 330 98 J 180 J
2,4-0lnltrophenol 800 1300 U 1200 U
4-Nltrophenol 800 1300 U 1200 U
Dtbenzofufan 330 550 U 70 J
2
1
4-0lnltrotoluene 330 550 U 480 U

o athylphthalate 330 550 U 480 U
4-Chlorophenyl-phenylether 330 550 U 480 U
fluorene 330 87 J 160 J
4-Nltroanll Ine 800 1300 U 1200 U
4,6-0Inltro-2-methylphenol 800 1300 U 1200 U
N-NItroSodlphe~lamlne 330 550 U 480 U
4-Bromophenyl- enylether 330 550 U 480 U
HeX8ch1 orobenzene 330 550 U 480 U
Pentachlorophenol 800 1300 U 1200 U
Phenanthrene 330 840 1300
Anthracene 330 140 J 270 J
carbazole 330 120 J 180 J
Ol-n-butylphthalste 330 550 U 480 U
Ftuoranthene .330 1300 1800
Pyrena 330 1200 1500 J
Butylbenzrlphthalate 330 120 J 98 J
3,3'·Dfch orobenzfdlne 330 550 U 480 U
8enZo(a)Anthracene 330 490 J 750
Chrysene 330 680 900
blsl2-EthrlheXyllphthalste 330 810 J 480 J
Ol-n-octy phthalate 330 550 U 480 U
Benzo(b)Fluofanthene 330 830 910
Benzo(k)Fluoranthene 330 420 .J 650
Benzo(a)Pyrene 330 510 J 710
Indeno(',Z,3-c,d)Pyrene 330 300 J 400 J
Dlbenz(8,h)Anthracene 330 140 J 150 J
Benzo(S,h,f)perylene 330 260 J 340 J
~==c=============c====c===================================================

Dilution factor: 1.00 1.00
Percent solids: 60 70

Associated Method Blank: J8087 J8087
Assoclsted Equipment Blank: 09QSxxlXXX93XX 09QSXX1XXX93XX

Associated Field Blank

site: 9.: Level 0 Validation

page lb



PROJECT:

ANALYTE

e
BNAS Amendment 3 SIte 9

TobIe 3
SU1III8ry Table

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALYZED

SOW-3/9D - II CRQL

09SD001XXX93XD
73050 #
03/18/93
03/Z3/93
03/26/93

Semlvolatlle or~sotl
09SDOOIXXX93XX

73048 #
03/18/93
03/Z3/93
03/26/93

Analyata lug/kgl e
05/18/93

~~ .. __..._-...__ ... _.. _.._------------_._-_.
Phenol 330
bfal2-Chloroethyllether 330
2-Chlorophenol 330
l,3-Dlchlorobenzene 330
l,4-Dtchlorobenzene 330
I,2-Dlchlorobenzene 330
2-MethY~enol 330
2,2'-0' IslI-Chloroproponel 330
4-Methy phenol 330
N-Nftroso-dl-n-propylamlna 330
Hexachloroethane 330
Nitrobenzene 330
Isophorone 330
Z-Nftrophenol 330
2 4-0tmethylphenol 330
blslZ-Chloroethoxrlmethane 330
Z,4-0tchloropheno 330
I,Z,4-Trtchlorobenzene 330
Naphthalene 330
4-Chloroanllfne 330
He.achlorobutadtene 330
4-Chloro-3-Methylphenol 330
Z-Methrlnaphthalene 330
Hex8ch orocrclopentadfene 330
Z,4,6-Trfch orophenol 330
Z,4,5-Trfchlorophenol 800
Z-Chloronaphthalene 330
Z-Nltroanlllne 800
Otmethylphthalata 330
Acenaphthyl ene 330
Z,6-0lnltrotoluene 330
a.a••a_=aac=ca====::==:::::================:======a=:==c=:===c============

SIte: 9
#: Level 0 ValidatIon

poge 10



e
PROJECT '. 8NAS Amendment 3 SIte 9

Table 3
S\IIJIl8ry Table

e
Semlvolatlle Organic Soil AnalysIs (ug/kgl

e
05/18/93

ANALYTE

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE EXTRACTED

DATE ANALYZED

SOW-3/90 - II CROL

09SD001XXX93XD
7305D #
03/18/93
03/23/93
03/26/93

09SD001XXX93XX
73048 #
03/18/93
03/23/93
03/26/93

70 J

180 J

160 J

750
900
480 J

1800
1500 J

98 J

1300
270 J
180 J

87 J

98 J

B40'
140 J
120 J

490 J
680
810 J

1300
1200
120 J

3-Nltroantllne 800
Acenaphthene 330
2.4-Dlnltrophenol 80D
4-Nltrophenol 8DD
Dlbenzofuran 330
2
1
4-Dlnltrotoluene 330

D ethylphthalate 330
4-Chlorophenyl-phenylether 330
Fluorene 330
4'Nltroantllne 800
4.6·Dtnltro-2-methylphenol 800
N'Nltrosodlphenylamlne 330
4-Bromophenyl-phenylether 330
Hex8chlorobenlene 330
Pentschlorophenol 800
Phenanthrene 330
Anthracene 330
Carbazole 330
Dt'n'butylphthalate 330
Fluoranthene 330
Pyrene 330
Butylbenzylphthelate 330
3.3·-Dlchlorobenzldlne 330
Benzo(B)Anthracene 330
Chrysene 330
blSC2-EthrlheXyllphthalate 330
DI-n-octy phthalate 330
BenzoCblFluoranthene 330 830 910
BenzoCklFluoranthene 330 420 J 650
BenzoCalPyrene 330 510 J 710
IndenoCl.2,3-c,dlPyrene 330 300 J 400 J
DlbenzCa.hlAnthracene 330 140 J 150 J
8enzoCs.h.llperylene 330 260 J 340 J
ccc:::::::::::::::::::::::::::::::::::::::::::::::::::====================

Dilution Factor:
Percent Sol ids:

1.00
60

1.00
70

Assoctated Method Blank
AssocIated Equipment Blank

Associated FIeld Blank

J8D87 J8087
090SXX1XXX93XX ~SXX1XXX93XX

stte, 9
#, Level D ValIdation

page lb



ANAL YTE

e
PROJECT: BNAS Amendment 3 Site 9

Table 1
. Laboratory Report of Analysis

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE ANALYZED

SOW-3/9D - II CRQL
.~ _._---_ _.- .. _.. _.. __.._.. -.._.-

09SDOD1XXX93XD
73D5D #
D3/18/93
D3/25/93

e
Volstlle OrBanlc Soil Analysis (ug/kg)

09SD001XXX93XX
7304B #
03/18/93
03/25/93

e
05/18/93

Chloromethane 10 17 U 14 U
Bromomethane 10 17 U 14 U
Vinyl Chloride 10 17 U 14 U
Chloroethene 10 17 U 14 U
Methylene Chloride 10 17 U 14 U
Acetone 10 17 U 14 U
Carbon DisulfIde 10 17 U 14 U
1,1-Dfchloroethene 10 17 U 14 U
1,1-0tchloroethane 10 17 U 14 U
1.2-Dlchloroethene (total) 10 17 U 14 U
Chloroform 10 17 U 14 U
1,2-0Ichloroethane 10 52 39
2-Butenone 10 17 U 14 U
1,1 , t-Trlchloroethane 10 17 U 14 U
Carbon Tetrachloride 10 17 U 14 U
Bromodlchloromethsne 10 17 U 14 U
1 2-Dlchloropropsne 10 17 U 14 U
C1S-1\3-Dlchloropropene 10 17 U 14 U
Trlch oroethene 10 17 U 14 U
Dfbromochloromethene 10 17 U 14 U
',',2-Trlchloroethane 10 17 U 14 U
Benzene 10 17 U 14 U
trans-1,3-0Ichtoropropene 10 17 U 14 U
Bromoform 10 17 U 14 U
4-Methyl-2-Pentanone 10 17 U 14 U
2-Hexanone 10 17 U 14 U
Tetrachloroethene 10 17 U 14 U
1,1,2,Z-Tetrachloroethane 10 17 U 14 U
Toluene 10 17 U 14 U
Chlorobenzene 10 17 U 14 U
Ethylbenzene 10 17 U 14 U
Styrene 10 17 U 14 U
Total Xylenes 10 17 U 14 U
==ac=======================================================e::============

DilutIon Factor: 1.00 1.00
Percent Solids: 60 70

Associated Method Blank: H5479 H5479
Assoclsted Equipment Blsnk

Associated Field Blank
Associated Trip Blank

Site: 9
#: Level D Validation

page 1



ANALYTE

e
PROJECT. BNAS Amendment 3 SIte 9

Tobie 2
Volldotlon / SlI1IIlOry Tobie

SAMPLE LOCATION
LAB NUMBER

DATE SAMPLED
DATE ANALYZED

SOW-3/90 - II eROL..._--- __ __ - __ _--

D9SD001XXX93XD
7305D 1/
D3/18/93
D3/25/93

e
Volotlle OrBonlc Soil Anolyolo (ug/kg)

09SDD01XXX93XX
73048 1/
03/18/93
03/25/93

e
05/18/93

Chloromethane 10 17 U 14 UBromomethane 10 17 U 14 U
Vinyl Chloride lD 17 U 14 UChloroethone 10 17 U 14 U
Methylene Chloride 10 17 U 14 U
Acetone 10 17 UJ 14 UJ
Corbon Dlsulfldo 10 17 U 14 U
1,1-0fchloroethene 10 17 U 14 U
1,1-0fchloroethane lD 17 U 14 U
1,2-Dlchloroethene (totol) lD 17 U 14 U
Chloroform 10 17 U 14 U
1,Z-Ofchloroethane 10 52 392-Butanono 10 17 UJ 14 UJ
1,1,t-Trlchloroethane 10 17 U 14 U
Carbon Tetrachloride 10 17 U 14 U
Bromodlchloromethone 10 17 U 14 U
1 2-Dlchloropropone 10 17 U 14 U
clS-l\3-Dlchloropropene 10 17 U 14 U
Trlch oroethene 10 17 U 14 U
Dlbromochloromethane 10 17 U 14 U
1,t,Z-Trlchloroethane 10 17 U 14 U
Benzene 10 17 U 14 U
trans-l.3-Dlchloropropene 10 17 U 14 U
Bromoform 10 17 U 14 U
4-Methyl-2-Pentanone 10 17 U 14 U
2-Hexenone 10 17 U 14 U
Tetrachloroethene 10 17 U 14 U
1,1,2, Z-Tetrachloroethane 10 17 U 14 U
Toluene lD 17 U 14 U
Chlorobenzene 10 17 U 14 U
Ethylbenzene 10 17 U 14 U
Styrene 10 17 U 14 U
'atat Xyl enes 10 17 U 14 U
ca===•••==============================================a===================

Dilution Factor: 1.00 1.00
Percent Solids: 60 7D

Associated Method Blank: H5479 H5479
Associated Equipment Blank

Associated Field Blank
Associated TrIp Blank

Site: 9
1/. Level D ValIdation

poge 1



PROJECT' BNA~nchent 3 Site 9

Table 3
SlIIJI1lIry Table

Voletlle Organ~1 Anelysls Cug/kg)
e

05/18/93

ANALYTE

SAMPLE LOCATION
LAB NUMBER

DATE' SAMPLED
DATE ANALYZED

SOW-3/90 - If CRQL

09SD001XXX93XD
73050 #
03/18/93
03/25/93

09SD001XXX93XX
73048 #
03/18/93
03/25/93

Chloromethane 10
Bromomethane 10
Vinyl Chloride 10
Chloroethane 10
Methylene ChlorIde 10
Acetone 10
Carbon Olaulflde 10
1,1-0lehloroethene 10
1.1-0Iehloroethene 10
1.2-Dlehloroethene (totel) 10
Chlorofono 10
1.2-0Iehloroethene 10 52 39
2-Butenone 10
1.1.1~Trlchloroethane 10
Carbon Tatraehlorlde 10
Bromodlchloromethane 10
1 2-0lchloropropane 10
els-l

t
3-0Ichloropropene 10

Trlch oroethene 10
Dlbromochloromethane 10
1. 1,2-Trlehloroethsne 10
Benzene 10
trans-t,3-Dfchloropropene 10
Bromofono 10
4-Mathyl-2-Pentsnone 10
2-Hexanone 10
Tetrachloroethena 10
1,t,2,Z-Tetrachloroethane 10
Toluene 10
Chlorobenzene 10
Ethylbenzene .' 10
Styrene 10
Total Xylenes 10
aDUU:.::::::=::==::==::==============================:======:======c::::=:

Dilution Factor:
Percent So l fds:

AssocIated Method Blank
Associated EquIpment Blank

Associated Field Blank
Assocleted Trip Blank

Site, 9
#, Level DValidation

1.00
60

N5479

1.00
70

H5479

pege 1



APPENDIXC

roSKCALCULATIONS-GROUNDWATER
NORTH OF NEPTUNE DRIVE



TAaE
A

C
INGES~INKINQWAlER
RESIDEH11AL - ADl.l.T
MW-014, MW-DIS, MW-DIO: MAXIMUM CONCENTRATION
TECHNICAL MEMOIlANDUM: IllTE D. HAS BRUNSWICK

e IDOW I.
EXPOSURE PARAMElERS EQUATIONS

PARAMl!TElI SVMiloL VAlUe uilml SouRCE.

INTAKE-INGESTION = CW xlR x RAF x EF x ED
BW x AT x 3lI5 dayo/yr

CANCER RISK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)-'

HAZARD QUOllENT = INTAKE (mg/kg-dayjl REFERENCE DOSE (mg/kg-day)

USEPA '991
USEPA '99'

USEPA '991
USEPA 19.9
USEPA 1991
USEPA '991

mg/llter

2 llter./dlly
70 kD

350 dayo!y_
30 yeers

CONCENmATION WAlER CW
INQESOON RAlE IR .

BODY WElGIfT BW
EXPOSURE FREQUENCY EF
EXPOSURE DURATION ED
AVERAGING TIME

CANCER AT 70 years

NONCANCER AT 30 years
IIElATlVEABSORPTIONFACTOR RAF I.... I I
USEPA, 1889, R"k As....m.nt GuIdance for Superfund Note:
USEPA. 1991. Standard o.fault ExpoI...Factor, For noncarclrogenlc effects: AT "'" EO

CARCINOGENIC EFFECTS

COMPOUND.
. WATER INGESTION INTAJ<E . CANCER SLOPE CANCER RISK

. COiI<:ENTRAlION .... lIN' ..•.. < INGi:anON .. fACTOR INGESnoN
lmdJil .•...., '...•.'....•.• '•• ""·fiftCillOi~.V1· .. iill_~da.I":1 ; .

VInyl Chblda
1Ilo12-olhylhoxyl)p_la..

0.01

0.002
,.2E-041 1.91 2.2E-04
2.3E-05 0.014 3.3E-07

I ....... : SUMMARY CANCER mSK'. . . .2E-.Q4

NONCARCINOGENIC EFFECTS

COMPOUND
WAllER INGESOON . INTAJ<E REFERENCE IlAzARD

CONCENTRATION ... ,.• '.IIN' . . INGESnoN .'.' .. DOSE·.·· .. QucinENT
.. Imalll·.· ,.. . ,.. .. .• imalka-davl . imillka"dayi iNGesTioN·

VInyl Chbldo
1.I-DIe__

...phtha.....-.....-
Phe.lllIdtw_
1Ilo12-olhyIhoxyI)p
Alum......

liar"""
each"""
Chromium

Manganese
V.,.dIum

0.01 , 2.7E-04 NO
0.001 1 2.7E-05 0.1
0.001 , 2.7E-05 0.04
0.001 , 2.7E-05 D...
0.001 1 2.7E-05 0.04
0.002 1 5.5E-05 0.02

5.51 1 1.5E-0' NO
0.443 1 1.2E-02 0.07

0.0064 1 1.BE-04 0.0005
0.0099 , 2.7E-04 0.005

1.01 , 2.•E-02 0.005
0.0062 1 1.7E-04 0.007

2.7E-04
e.8E-04
4.8E-04
e.8E-04
2.7E-03

'.7E-Ol
3.SE-01
5.4E-02
5.5E+00
2.4E-02

I . ,'.·:SUMMARfHA!ANllilbl!ll ... ·• .~ o

ABB EnvfrOf"lTlental Servfce.. Inc. Rev.8/D2



TABLE- XC

INQES~INKINQWATER
RESIDENlIAL - AD...T
_-114, _-1111, _-II.: AVERAGE CCNCENlllAllON
TECHNICH. MEMORANDUII: Sm: .. HAS BRUNSWICK

fit I.GW-AVG I •

EXPOSURE PARAMETERS EaUAnONS

INTAKE-INGESllON "" CW x IR x RAF x EF x ED

BW x AT x 385 "pIyr

HAZARD auonENT = INTAKE (mg/kg-day) I REFERENCE DOSE (mg/kg-daYl

USEPA, '99j
USEPA, '99'

USEPA, '99'
USEPA, '9.9
USEPA, '99'
USEPA, '99'

PARAMI!11:1l .• ". ..•.•.. .......•. ....•. .....•• ..• . SYMBOL ..,. . ·JIAl.UIi) ....iiiJNr1ji .'..•. sOuROO »\
CONCENTllAnON WATER CW mlJlllter I ICANCER RISK = INTAKE (mg/kg-day) • CANCER SLOPE FACTOR (mg/kg-day)-'
INGESllON RATE IR 2 liler.!doy
BODY WEIGHT BW 70 kg
EXPOSURE FREQUENCY EF 350 days/y881
EXPOSURE DURAT10N ED 30 years
AVERAGING nME

CANCER AT 70 years

NONCANCER AT 30 year.
RaAnYE ABSORPTION FACTOR RAF ,_ I I
USEP~ 1089. RI.k As....mentGuldancefor Superfund INote:
USEPA, 1981. Standard o*un ExpoI... Factor. For noncarcinogenic effects: AT = ED

CARCINOGENIC EFFECTS

IlOMI'OiN)
WATER . INGESnON INTAKE" CANCER SLOPE CANCER RISK

CCNCEN'iRAnOH.1W' IHGBlnON> '.' FACTOR •. 'INGEsnoN
'.. ' "" ...•.•.,. 1m.IIL'· " .•••. >'•..1\1\.:'.y" ·ItIiOlltU~"'iII"'i' .•••..: '" '"

\IIiiyI C_lda
1Ilsl2-olhylhuyflp_-

0.0081 '1· i.OE-OSI ,.91 1.3E-04
0.002 1 2.3E-05 0.014 3.3E-07

_...~ !lOMW\RY.CANCER RiSiC':' •.. I..... ·';"iir...04

NONCARCINOGENIC EFFECTS

cOMI'OUND .
WATER INGESi1oN.·· .' INTAKE . lIEI'ERENCE . IlAtARo

CCNCENTRAi10N .'. ..·RAF ";INGESTiON .• ""'.' DOSE ••.' •· •. QUOTiENT
.' . Imlil\l .'. .' . c.. .......'. ... lniil/kg.,daYl (miI/kg-da';) INGESllON

,
INDEX ·1' ,;. •..••.. 'S

VInyl Chloride
1,1-01.__

Nophtho
-..,.

!PheIWd"'"
1Ilsl2-olhyIhuyfIp-
Aluminum

IIluIum
Cadm....
Ch'omfum
Man_
V.radlum

0.006 1 1.6e-04 NO
0.001 1 2.7E-05 0.1
0.001 1 2.7E-05 0.04
0.001 1 2.7E-OS 0.08
0.00' 1 2.7E-OS 0.04
0.002 1 5.5E-05 0.02
2.493 1 S.BE -02 NO
0.239 1 S.5E-03 0.07

0.0038 1 1.0E-04 0.0005
0.0064 1 1.8E-04 0.005

0.415 1 1.1E-02 0.005
0.0082 1 1.7E-04 0.007

······.··;·]jOillMAAY.

2.7E-04
o.oE-04
4.8E-04
S.8E-04
2.7E-03

9.4E-02
2.1E-01
3.5E-02
2.3E+00
2.4E-02

ABa Envfronmental Services, Inc. Rev. 8/02



APPENDIXD

REGULATORY/lECHNICAL REVIEW COMMITTEE COMMENTS ON DRAFT
lECHNICAL MEMORANDUM AND NAVY RESPONSES



10:43 001

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION I

J.F. KENNEDY "DERAL BUILDI"'O, flOIlTO"'. MASBACHUSEn1I 02203-2211

To

August :1.1, 1993

Mr. James Shafer
Northern Division
Naval Facilities Engineering Command
Code 1821/JS
10 Industrial Hwy., Mail stop f8Z
Lester, PA 19113-2090

Re: Draft Technical Memorandum
Site 9
Neptune Drive Disposal site
June 1993

_Dear Jim:

The United States Environmental protection Agency (EPA) has
reviewed the document entitled "Draft Technical MemoranClum,
site 9, Neptune Drive Disposal Site" dated June 1993. The report
was submitted by the Department of the Navy for Naval Air station
Brunswick in BrunswiCk, Maine.

EPA'S comments regarding this document are provided in Attach
ment I to this letter.

As discussed during a conterence call held on July 27, 1993, EPA
recommendS that either e-me~-O~Becpn~COQference~c~.
~eneq follOWing the Navy's review of comments on this
document. Tho purpose of such a meeting or call would be to
discuss the follow-up actions for site 9.

Please contact me at (617)573-5785 to schedule a meeting or
conference call, or if you have any questions regarding EPA's
comments.

B
,·T •••

• •
wi .•
~ ~

o '.• •,) I .. .. ~



..,

1l!l:43

e ec: Nancy 8eardsley/ME DEP
Jim Caru~ers/NASB

Bob MCGirr/ABB
Susan Weddle/BAscE
Carolyn LePage/Gerber, Inc.
Sam Butcher/Harpswell Community Rep.
Rene Bernier/Topsham community Rep.
Bob Lim/EPA .
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08/12/93 10:44 us EPA BOSTON.r1A REGION 1

ATTACHMENT I

The following are EPA's comments pertaining to the document
entitled "Dra:Ct Technical Memorandum, Site 9, Neptune Drive
Disposal site" dated June 1.993. The document was sUbmitted by
the nepartment of the Navy for Naval Air station Brunswick in
Brunswiclt, Maine.

1. General: In reviewing the information presented in this
document, it appears that there are still some outstanding
issues regarding the area north of Neptune Drive. For
instance, whether Eno~an±cs~esent=in:groundwate~are
really representative of baCkground or are a result of
leaching from the ash. For this reason it may be premature
to be considering remedy selection for this area. The need
for additional studies should discussed.

2. General: The analytical results of soil samples from the
cesspool area south of Neptune Drive indicate that the ~eptic,

sys.~em;:-i:5;:-!lE.~a~~~rre!'lt::.source::of~voc-contamination....
However, it cannot be determined Whether the septic system
may have been a pas~sourc",. __Since_the.~.levels-o:f":;VOc.
contamination· i,n-this -area."continue-o::tO':':be:,:,l."OW, EPA believes
that a lon9~term monitoring program should be implemented in
the near future. Once a long-term monitoring program is in
place more information will be avai~aDle regarding
con~amination trends, groundwater flow directions, changes in
flow directions, etc. EPA recommends that the Navy consider,
and discuss with the regUlatory agencies, implementing an
interim action for the area south or Neptune Orive. .

3. General: More discussion regarding the period of operation
of the incinerator, type of material burned, etc. is needed
to evaluate whether any further investigation should include
sampling of the ash for dioxins. .'

4. Page 2-7, section 2.1.4: Lead was not discussed in the
Surface Water and Sediment section. However, Figure 2-3
shows some elevated concentration~. compare the lead
concentrations to background levels and provide an
explanation.

S. Page 2-8, Figure 2-3: Note #7 in general notes incorrectly
defines PAHs as polycarbonate aromatic hydrocarDons. correct
this reference.

6. page 2-~O, ~ 2, last sentence: This sentence must be revised
to indicate that only that no site-related organics have been
detected in groundwater. The presence of inorganics may De
related to the ash contamination.



10:45 us EPA BCl5itN.~. REGION 1

7. Page 2-14, Table 2-2: Clarity whether the maximum con
cen~ra~ions presented in this table represent a compilation
of da~a from both north and ~outh or Neptune Drive.

8. Page 2-20, ! 2: At What depths were pesticides detected in
B-912 and B-913? This information is critical to determininq
whether ~he presence of pesticide is a remnant of surface
applications in ash. If pesticides were detected at any
appreciable depth it is doubtful whether they can be related
to basewide use.

9. ~age 2-20, ! 1: The text indicates that VOCs were detected
only at values below Contract Required Quantitation Limits
(CRQLs). The VOCs were estimated values here because the
¢RQLs tend to be higher than the PQLs due to different
labora~ory analysis performance. However, the statement as
presen~ed in the text gives a false impression that the
contaminant concentrations are not of concern because of the
CRQL. The text should explain that in some cases, the CRQL
is higher than the MeL or other regUlatory standard and that
the CRQL cannot be used to assess riSk in any case.

10. Page 2-24, Table 2-6: Clarify What sample LT-901 represents.
Is this a leachate sample? If so clarify this in the table
eo that the reader does not as~ume it represents groundwater
conditions.

11. page 2-25 through 2-26, Table 2-7: ResUlts of groundwater
inorganic analysis need to be compared to MCLS Where they
exist.

The sodium and calcium levels at MW-916 appear high. All
inorganic concentrations for MW-916 should be compared to
other background well data at NASB before conClusions can be
made regarding Whether MW-916 is representative of background
conditions.

12. Page 2-27, ! 1: Provide the total depth of the TerraProbe
borings.

13. page 2-28, ! 2: According to the text MW-916 is being
considered to represent background conditions since it 1s
upgradient of the ash disposal area. ose ot this well alone
is not acceptable for establishing background conditions.
The data from MW-916 must be compared to data used to
establish :'background" levels during previous stUdies at
NASB.

14. Page 2-29, ! 1: BaCkground levels from monitoring well
MW-916 cannot be used for comparison to leachate samples.
Base-wide background levels (in leaChate if applicable) must
be used for comparison.
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15. Page 2-32, ! The text indicates that rive soil samples were
eollec~ed from the borings in the cesspool area and analyzed
for TCL VOCs. Indicate at what depth these samples were
~aken and the nature of the material (i.e., or~anic mat,
fill, native 80ils, etc.).

16. Page 3-1, ! 1: Indicate why there is still some uncertainty
regarding the vertical extent or ash in the former ash
disposal area.

17. Page 3-2, 1st sen~ence: As stated previously, inorganic
background values must be compared to base-wide background
values previously establishea, not just to values from
MW-916.

18. Page 3-2, ~ 2: This paragraph indicates that the septic
sys~em was not the original source of oontaminants in
groundwater south of Neptune Drive. While it is clear that
the septic sys~em is not a current source, the conclusion
regarding a past source cannot be sUbstantiated. The text
should explain this further.

19. Page 3-2, ~ 3: The text indicates that voe contamination is
groundwater is at concentrations below CRQLs. While this may
be true, tha text should also indicate that there have been
groundwater hits of VOCS above the MCLs.

The text states that "no VOC, SVOC, or pesticide/PCB
contaminants of concern" were observed in the groundwater.
This is inaccurate since VOcs (specifically vinyl chloride)
was detectea. Clarify this statement.

20. Page 3-3, ~ 2: Briefly summarize the contaminants found in
leacha~e and sediment. Also, indicate Whether these results
ara indica~ive of elevated contaminant levels, source, etc.

21. Section 4.0: This section must inclUde a summary or
ecological risks associated with exposure to the seep area at
location LT-901.

22. Page 4-3, ! 1: The last sentence in this para~raph states
that the risk estimates presented (Le., 7.aXl0·S and
1.4Xl0·S) are at the upper end of EPA'S risk ranqe. Since
~he EPA risk ranqe is 10-4 to 104 , these values are in the
middle of the risk range. Clarity the text.

23. Page 4-4, last!: The text indicates that in some cases the
average concentration was greater than the maximum
concentra~ion. Provide ~pecitic examples Where this
occurred.
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24. Page 4-5, ! 1; The text indicates that the elevated HI is
due to the presence of manganese at concentrations that
exceed the proposed MCL of 200 ug!L. The text should clarify
that the 200 ug/L level is the MCLG rather than the proposed
MeL. Also, the HI is based on Reference Dose CRrD) rather
than the MCL as indicated.

25. Page 5-2, ! 1; This paragraph should include a discussion of
the detection of low levels ot VOCe (Vinyl Chloride) in
groundwater north of Neptune Orive.

26. Page 5-2, ! 2: The text states that no current
risks are assoeiated with leachate or sediment.
whether this includes both ecological and human

or future
Clarity

health risks.

27. Page 5-4, ! 1, 1st sentence; The text states that there is
no continuing source of contamination causing environmental
impact at Site 9. This is not accurate. The ash is most
likely a continuing source of inorganics in groundwater•.
This statement shOUld be clarified. .

29. Page 5-4, ~ 1, 2nd sentence; While EPA is not ready to
concur that only monitoring is necessary at Site 9; any
future monitoring proposed for the site must inclUde leachate
and leachate sediment. This should be reflected in the text.



RESPONSE TO U.S. ENVIRONMENTAL
PROTECTION AGENCY COMMENTS

DATED AUGUST 11, 1993

1. General. A table and discussion has been included that addresses NAS
Brunswick background inorganic data and site-related inorganic data. Also,
see responses to specific comments regarding background concentrations.

2. General. It is recognized that the existing data address current conditions,
which are not necessarily representative of conditions when the septic tank
and cesspools were operational.

The Navy concurs with the suggestion that long-term groundwater monitoring
be implemented in the area of Site 9. This will be discussed further with the
regulatory agencies.

3. General. The incinerator was apparently operated during a period
commencing on or after April 1943, when the Air Station was commissioned,
until the faIl of 1946, when the Air Station was demobilized. Althougb the
Station was leased to various occupants from 1947 througb 1951, including the
University of Maine and Bowdoin College for classrooms and student housing,
and various smaIl commercial enterprises, it is unknown if the incinerator was
used during this period. The Air Station was recommissioned in 1951, but
again, it is unknown if the incinerator resumed operation. The latest that it
could have been used was 1953, when the barracks that now occupy the site
of the former incinerator were built. This information has been added to the
text.

The Initial Assessment Study submitted to the Navy in 1983 (R.F. Weston,
Inc., 1983) states that during the period the incinerator was in operation, solid
wastes were burned and the ash was placed in the dump. Solvents and other
liquids were burned on the ground. Wastes disposed of at the site reportedly
included solvents, paint sludges, and possibly wastes from the Metal Shop for
several years.

4. Page 2-7, Section 2.1.4. A discussion of on-site lead levels relative to
background concentrations has been included in the revised document.

5. Page 2-8, Figure 2-3. Note 7 has been corrected as suggested.

6. Page 2·10, Paragraph 2, last sentence. The sentence has been revised as
suggested.
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7. Page 2-14. Table 2-2. The maximum concentrations shown on the draft
version of this table did represent a compilation of data from both north and
south of Neptune Drive. A note has been added for clarification.

8. . Page 2-20. Paragraph 2. As shown in Table 2-4, low (less than 0.1 mg/kg)
concentrations of pesticides were detected in ash samples from 10 feet and 16
feet in boring B-912, and from 11 feet in boring B-913. Although one would
not typically expect to find pesticides at this depth from general surface
applications, this ash was originally at the ground surface, before being
subsequently covered by clean fill. Thus, it is concluded that the observed
traces of pesticides are, in fact, the result of general pesticide use at the Air
Station sometime prior to filling and grading activities.

9. Page 2-20, Paragraph 1. The reader may have misread this paragraph, which
is discussing only soil sample results from borings B-912 and B-913.
Therefore, comparisons to MCLc; are not appropriate. The other VOCS were
detected in the soil samples at concentrations only up to 3J p.g/kg, well below
the CRQL The text has been revised for clarity. Conclusions regarding risks
should not be inferred by the reader as a result of comparison to CRQLs.
Risks are discussed in Section 4.

10. Page 2-24. Table 2-6. The sample LT-901 is a water leachate sample. Tables
2-6 and 2-7 have been revised to reflect this.

11. Page 2-25 through 2-26. Table 2-7. Although this table has been updated to
incorporate MCLc; (and background concentrations) so as to facilitate
discussions of the data, the water in the unnamed streams is not used for
potable water and therefore MCLs are not applicable.

Also, see response to general comment #1 above concerning background
inorganic values.

12. Page 2-27, Paragraph 1. Copies of the field notes taken during the
TerraProbe survey are included in Appendix A Depths of the borings are
given on these logs.

The survey was designed to confirm the presence/absence of the ash and not
to fully characterize the depth of the ash at the individual boring locations.
Based on information of the borings B-911, B-912, and B-913 that showed the
ash being between 6 and 16 feet bgs, the TerraProbe survey tested depths
ranging between 8 to 13 feet bgs, as noted in the text.

13. Page 2-28, Paragraph 2. The data from MW-916 has been compared to
background data collected during previous studies at other locations at NAS
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Brunswick. However, MW-916 is still considered to represent groundwater
conditions upgradient of the ash dump.

14. Page 2-29, Paragraph 1. We agree that comparisons between leachate and
monitoring well samples are not ideal. A more appropriate comparison would
be to compare the leachate LT-901 samples with historical values for this
location as reported on Figure 11-11 in the Draft Final Remedial
Investigation Report, E.C. Jordan Co., 1990. The text has been modified to
address this comment.

15. Page 2-32, Paragraph 1. Table 2-4 has been revised to include the depths of
the samples and the type of material sampled.

16. Page 3-1. Paragraph 1. Based on results of the borings B-911, B-912, and
B-913, the depth of the ash is known to extend to 16 feet bgs. The vertical
extent is based upon these three borings, while the lateral extent is based
upon 33 TerraProbe borings. The sentence containing ", with less certainty,"
has been revised for clarity.

17. Page 3-2, Sentence 1. MW-916 is upgradient of Site 9 and was therefore used
to represent site-specific background conditions, in accordance with USEPA
guidance documents. Background levels represent both natur3lly occurring
and anthropogenic concentrations not related to site-specific activities. For
example, widespread PAH or lead levels due to non-point source automobile
or airplane traffic are considered to be background with respect to an
individual site. As a result of this comment, the report has been revised to
include comparisons to both site-specific and base-wide background data
Also, see response to General Comment 1.

18. Page 3-2. Paragraph 2. This paragraph has been revised to state that the
septic system is not.a current source of VOC contamination to the area east
of Building 201.

19. Page 3-2. Paragrn.ph 2. The text has been revised to address the exceedances
of the vinyl chloride MCL However, it is again noted that MCLs are nbt
considered to be ARARs because the stream is not used for potable water.

20. Page 3-3. Paragraph 2. The text has been expanded to summarize the
contaminants found in the seep samples.

21. Section 4.0. The summary of ecological risks associated with LT-901 is
presented in Section 5.
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22. Page 4-3. Paragraph 1. The risk calculated for exposure to the maximum
concentration is 1.4xl<r", not 1.4xHrs, as originally presented in the document.
The typographical error has been corrected.

23. Page 4-4, last paragraph. The phenomenon of the average concentration of
a contaminant being mathematically higher than its maximum detected
concentration is due to the use of V:z the CRQL/CRDL for non-detects. In
many instances, the CLP laboratories detect contaminants at concentrations
below V:z the CRQL/CRDL, occasionally this results in the paradox of
detected concentrations being lower than undetected concentrations.

24. Page 4-5. Paragraph 1. The text has been corrected to indicate that the
200 p.g/L concentration for manganese is the MCLG, rather than the
proposed MCL The wording has been clarified.

25. Page 5-2. Paragraph 1. A discussion on the low level vinyl chloride detections
has been added.

26. Page 5-2, Paragraph 2. The text has been clarified to indicate that only
ecological risks for terrestrial organisms were evaluated for exposure to seeps.

27. Page 5-4. Paragraph 1. Sentence 1. This statement has been clarified.

28. Page 5-4. Paragraph 1. Sentence 2. The text has been revised to include
leachate and leachate sediment sampling as a component of a long-term
monitoring program.
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STATE OF MAINE

DEPARTMENT OF ENVIRONMENTAL PROTECTION
JOHN R. McKERNAN. JR.
GOVERNOR

lIE8RAH RICHAAll
DEPUTY COMMISSIONER

August 6, 1993

Mr. James Shafer
Project Manager, Code 1821
Department of the Navy, Northern Division
Naval Facilities Engineering Command
10 Industrial Highway, Mailstop 82
Lester, Penn. 19112-2090

Dear Jim:

The Maine Department of Environmental Protection has
recej.yed and reviewed the "Draft Technical Memorandum Site 9
Neptune Drive Disposal Site", dated June 1993, Naval Air
Station Brunswick, Brunswick, Maine. The Department's
comments are provided below.

At this time the Department does not support the Navy I s
recommendation for no remedial action and continued
groundwater monitoring, both north and south of Neptune
Drive, at Site 9. Perhaps after the Navy responds to our
comments, the Department will be able to support the no
action recommendation.

General Comments
1. Background Locations
Background location maps and data results should be included
in the Technical Memorandum Report. It was very time
consuming to track down background numbers and locations.
The Technical Memorandum references E.C. Jordan Co., 1990a,
Volume 3, Appendix K, for the inorganic background numbers
and locations. Appendix K contains all of the laboratory
results for that investigation. It does not provide
locations for the samples. It does not indicate which
background samples were used to establish background
concentrations. The background samples used to establish
the background concentrations were found in the unreferenced
Draft Swampy Road and Merriconeag Extension SI. The
locations of the background samples were found in another
unreferenced report.

It appears that two soil samples from MW-903 were used to
establish background concentrations. Please explain why
these two soil samples were chosen. MW-903's location,
adjacent to LT-901, doesn't seem like an appropriate
background sampling location.

AUGUSTA
STA~ HOuSE STAT1Of,l 1;

AUGUSTA. MAINE 04333-0017

C207l287·7688 FAX: t2071287·1826
0f:F1CE LOCATED AT RAY BU'LD"","!> HOSPfT~ S'n'E~

PORTLAND
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PoRTLANO ME ()4' OJ
f207'l81i-63OO FAX: 12D7'l B7906303

IlANGOR
108 HOGAN ROAO
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r207\ 9U~5iO FAX: l207'l g,a1-4!S&'

PAESOUEISLE
1235 CDmw.. DRIVE. SlCYW...., PARI(
PAEsauE t&E. ME 04769
(207) 1&&00471 FAX: (207) '7&&01501



Please explain why MW-916 was chosen as a background
location. MW-916 is located approximately 20 feet from T-21
which has observed ash material below the water table. The
hydraulic gradient in this area is very small, approximately
0.0022 ft/ft. It is possible that groundwater samples
collected from MW-916 have been impacted from the landfill
materials and is not representative of background
concentrations.

2. The Department does not believe that groundwater flow
directions can be determined from the few groundwater
elevation measurements taken to date. Groundwater
elevations were measured during periods of high water. Why
weren't water level measurements taken for MW-901, MW-902,
and MW-903? The possible influences of the drain on the
shallow groundwater flow has not been discussed. Please
submit a revised groundwater flow map.

3. Only three soil samples were analyzed from within the
landfill. There are no TCLP results for the landfill
material. A TCLP test should be performed for the landfill
material.

4. No groundwater has been analyzed from within the
landfill.

5. It has not been determined if the pesticides and VOcs
found in LT-901 are from past disposal practices at the ash
landfill.

6. It has not been determined if the VOCs found south of
Neptune Drive have a source north of Neptune Drive.

Specific Comments

8. Page 2-9, first paragraph
Several of the results reported in the E.C. Jordan 1990
Report are above the AWQC. When determining compliance with
AWQC, the Department uses the most stringent concentration
listed for any given chemical. It is not clear if ABB-ESis
using the same method for determining compliance with AWQC.

9 •. Page 2-9, second paragraph
No hydrogeologic data has been presented in this Technical
Memorandum or in the E.C. Jordan Report to demonstrate that
SW-915 is upstream of the contaminant plume associated with
Site 9. Figure 11-3 of the E.C. Jordan Report suggests that
contaminants flowing from Site 9 could discharge to the
southern unnamed stream in the vicinity of SW-915.

The AWQC appear to be improperly applied to the surface
water results in the Picnic Area Pond. Surface water
associated with the Picnic Area Pond exceeds the AWQC for
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iron and manganese. The Picnic Area Pond is located
approximately 2500 feet from the seep location. The
Oepartment does not consider down stream concentrations when
determining impacts from the seep. It is not clear why the
Technical Memorandum includes the Picnic Area Pond in the
inorganics discussion. The Picnic Area Pond is referenced
in the text, but its location is not shown on a site plan.

10. page 2-10, first paraqraph
What is the upstream sample taken at the culvert outfall?
Is it SW-915? When referencing specific information from
past reports, references must provide page numbers, fiqure
numbers, and other important reference notes.

11. Page 2-10, second paraqraph
Strike the statement that states that no site-related
inorganic contamination was present in MW-901, MW-902, and
MW-903. Considering that these wells are located
downqradient from an ash disposal landfill, all metals found
downqradient should be considered site related, especially
those found above backqround concentrations.

12. Page 2-11
The MEG for vinyl chloride is below the detection limit,
however, this level is applicable.

13. Section 2.2.1.2 Ash Oisposal Area
The ash disposal area is classified under Maine's Solid
Waste Management Requlations as an unlicensed special waste
landfill. Please change all references from an ash disposal
area to an ash landfill.

14. Samples should be collected from the ash and analyzed
for TCLP. Additionally, qroundwater samples from within the
ash should be collected to determine the effectiveness of
the existing monitoring well network.

15. Page 2-17, second paraqraph
Please clarify haw many samples were collected from each
boring and how many samples were analyzed.

16.
PAH
and

Page 2-21, Table 2-4
results for SO-901/0UP are reversed. 50-901
OUP is 8345J.

is 10848J

The text on page 2-5 states that 0.5 mg/kg is the site
backqround concentration for pesticides in soil. The text
should expand on the pesticide results from 50-901.

17. Page 2-24, Table 2-6
Table 2-4 reports Total PAHs for
individual PAHs for qroundwater.

3

soil, Table 2-6 reports
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total PAHs or both should show individual PAHs. It appears
that LT-90~ PAH concentrations should be corrected.

Please provide TerraProbe investigation logs indicating
intervals sampled and recovery quality. From on-site
observation samples were collected at intervals 8-9' and 12
13'. The text indicates that continuous samples were
collected.

18. Page 2-32
How was the black organic material found in the cesspool
borings different from the organic material found in MW-914
and MW-915?

19. Section 3.0 Summary of contamination Assessment
Page 3-1, first paragraph
It has not been determined whether the ash extends beneath
Building 219.

The source of the VOCs found east of building 201 is not
known. What is the meaning of a continuing source, as
written in "Sporadic low levels (below CRQL) of 1,1,-OcA and
vinyl chloride are not indicative of a continuing source of
VQCs." What are sporadic low levels indicative of?

20. Section 4.0 Summary of Site Risks
Page 4-2, 4-3
Maximum values must be used to assess risk. Please include
the State of Maine's Incremental Lifetime Cancer Risk
Guideline of 1 x 10-5 in the carcinogenic risk discussion.

21. Page 4-5, first paragraph
The text should include a discussion about the elevated
manganese levels.

22. page 5-2, first paragraph
The ash dump has not been fully characterized. It has not
been determined if the ash extends beneath building 219. No
TCLP analysis has been conducted from within the ash. No
groundwater samples have been collected from within the ash.
It is possible that the landfill may have been a dumping
ground for cleaning solvents used at the incinerator.

One TerraProbe location, T-29, was sampled west of Building
218? Are you confident that one TerraProbe sample is enough
to verify the ash does not extend to the west of Building
2181

23. The Department recommends that groundwater be sampled
from within the more permeable soils in the location of the
former drain.



24. Page 5-2, last sentence
Iron, aluminum, and zinc are naturally occurring elements,
however, the concentrations detected do not represent
background concentrations.

Please call me if you have any questions or comments.

Sincerely,

flAM",! Bta-'5 ''I
Nancy Beardsley
Project Manager, Federal Facilities unit
Office of the Commissioner

cc: Meghan Cassidy, USEPA
Jim Caruthers, NAS Brunswick
Carolyn Lepage, R.G. Gerber Inc.
Bob MCGirr, ABB ES
Rene Bernier, Topsham
Sam Butcher, Harpswell
Susan Weddle, Brunswick
Brunswick Topsham Water District
Mark Hyland, DEP
Marianne Hubert, DEP
Troy Smith, DEP
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RESPONSE TO MAINE DEPARTMENT OF
ENVIRONMENTAL PROTECI'ION COMMENTS

DATED AUGUST 6, 1993

GENERAL COMMENTS

1. General. New calculations of background concentrations of inorganics in soils
and in groundwater have been determined for NAS Brunswick, and these have
been used for comparative purposes for the Site 9 results. This table includes
boring numbers and locations that allow for easier references.

MW-916 is used as a site-specific background location, especially relative to
MW-914 and MW-915, because it is in a hydraulically upgradient location
from these wells. MW-916 is considered reasonable as a site-specific
background location for all Site 9 wells. As a result of this and other
comments, information on both background concentrations for NAS
Brunswick and Site 9-specific background has been generated and
incorporated into the revised document.

The Navy disagrees that a hydraulic gradient of 0.0022 it/it is "very small" as
the comment states. In fact, this gradient is fairly typical of locations in the
eastern U.S. and is considered to be significant enough so as to easily
establish groundwater flow direction.

2. General. An updated groundwater flow map incorporating data from all wells
at Site 9 has been included in the revised document. Although the number
of data values is not ideal, the interpreted groundwater flow direction is
consistent with that inferred on a larger scale.

3. General. Although TCLP can give an indication of the potential for the ash
to leach toxic constituents, its intended use is to determine waste handling and
disposal requirements (Le. land ban). The Navy did not perform TCLP
during these preliminary investigations because the waste is not being
excavated for disposal. Additionally, actual groundwater samples collected
immediately adjacent to the ash landfill give a "real life" indication of the
extent to which groundwater quality is being impacted by leaching of the ash.
The need for TCLP data has not been established.

The rationale for placing wells immediately adjacent to, instead of directly
within, the ash landfill was that the ash has been at its present location for at
least 40 years. If the ash were affecting groundwater quality, it would be
impact samples collected immediately adjacent to the ash. While a water
sample collected from the saturated portion of the ash would indeed be a
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4.

5.

6.

"worst case" sample, the Navy does not believe that it would in any way be
representative of actual groundwater quality, particularly if it is an unfiltered
sample. Instead, the wells adjacent to the disposal area provide samples that
accurately portray the extent of impact the ash is having on groundwater. The
adjacent wells are approximately within 10 feet downgradient of the ash and
accurately characterize impacts to the groundwater quality.

General. Please see the response to MEDEP Co=ent No.3.

General. The Navy agrees that the source of trace (Le., less than 2 I'g/kg)
levels of pesticides in leachate sample LT-901 is undetermined. Such
extremely low levels are likely the result of historic use of these pesticides on
the Station. The lack of pesticides in groundwater samples collected between
the ash landfill and LT·901 suggest that the ash is not the source. Given the
low levels at which the pesticides were detected (only about 25% of the target
soil cleanup level for Building 95 remediation), the lack of a clearly defined
"source", which may not even exist in the traditional sense, is not considered
to be a data gap of concern.

General. Co=ent noted. The Navy agrees that there is still no identified
source of the sporadic, low levels of VOCS in groundwater south of Neptune
Drive.

SPECIFIC COMMENTS

7. The MEDEP co=ent letter jumped from co=ent 6 to co=ent 8..

8. Page 2-9. Paragraph 1. The regulatory standards and regulations against
which analytical data are compared are those which are considered to be
appropriate, given the actual exposures. In the northern and southern
unnamed streams, because the water is not used for potable purposes, both
MCLs and AWQC for protection of human health are not ARARs, and are
therefore not considered except to provide reference framework within which
the observed values may be evaluated. The AWQC For Protection of
Freshwater Aquatic life are considered, however, as relevant standards. As
the text already notes, the iron chronic AWQC For Protection of Freshwater
Aquatic life is exceeded in both upstream and downstream surface water
samples.

9. Page 2-9. Paragraph 2. The Navy disagrees that a definable "contaminant
plume" exists at Site 9, on the basis of data currently available. Our
interpretation of groundwater elevation data is that SW-915 is upgradient or
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cross-gradient of any groundwater contamination that may be associated with
Site 9.

Water from the Picnic Area Pond, as well as water from the unnamed
streams, is not used for potable purposes; therefore, comparison of water

. quality data to standards established for protection of human health is not
appropriate. The water quality data has been compared to the AWQC for
protection of freshwater aquatic life, however, and it was noted that the iron
AWQC is exceeded upstream, but not in the Picnic Area Pond. This
information was presented to help in the interpretation of both upstream and
downstream water quality information.

10. Page 2-10, Paragraph 1. The upstream sample location is SW-915/SD-915
location. Referenced material from past reports have been more clearly
identified.

11. Page 2-10, Paragraph 2. A table relating NAS Brunswick background and Site
9 background inorganic data has been included in the revised document We
disagree with the MEDEP statement that all metals should be considered
site-related. Only those metals present at concentrations above background
levels (defined as both naturally occurring and non-she-related anthropogenic
concentrations) should be evaluated as site-related contaminants of concern.

12. Page 2-11. The MEG, as well as the MCLs, are not "applicable" because
there is no current human exposure to these waters as a result of institutional
controls.

13. Section 2.2.1.2 Ash Disposal Area. The terminology in this document has
been changed from "ash disposal area" to "inactive ash landfill".

14. Please see response to MEDEP Co=ent No.3.

15. Page 2-17. Paragraph 2. The text has been modified to better define how
many samples were collected for analysis from each of the borings.

16. Page 2-21. Table 2-4. A correction has been made based on this co=ent

The referenced subsection of the document is 2.1.2 "Surface and Subsurface
Soils"; therefore, a discussion of leachate sediment sample SD-901 is not
appropriate here. SD-901 is already discussed in Subsection 2.1.3 "Leachate
Seep and Sediment".
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17. Page 2-24. Table 2-6. To be consistent with how data is reported in Table
2-4, Table 2-6 has been changed to show total PAHs. Also, PAH data for
LT-901 has been corrected.

The text has been clarified to distinguish between conventional borings
installed with a drill rig and identified as "B-###" on figures versus borings
installed with the Terraprobe system and identified as 'T-##" on figures. As
stated in the text, samples obtained (for observation only) during the
TerraProbe survey were collected at depths from 8 to 13 feet bgs.

Copies of the field notes taken during the TerraProbe survey are included in
Appendix A

18. Page 2-32. The black organic material found in the cesspool borings is typical
of the black "halo" surrounding an effluent disposal system. As is the case
with this system, leaching systems typically are backfilled during construction
with clean, well-sorted, sandy soils. The organic halo in a leaching system
extends outward for several feet from the cesspool, leaching pipes, etc., into
these surrounding sands. The black halo, consisting of decomposed organic
material from the waste stream and remains of organisms that thrive in this
environment, decreases with distance away from the system due to filtering.
The pore spaces are filled, and the individual sand grains of the filter material
are coated with this black organic mat. However, the texture of the filter
material does not appreciably change.

The organic soils found in the borings for MW-914 and MW-915 are
depositional in nature, are natural, and are not a product of a filtering process
as descnbed above. Along with a silty, micaceous texture and a bog-like odor,
reeds and plant fibers were clearly observed in these borings. The organic
material found in these borings is very different from the cesspool material.

19. Section 3.0 Summary of Contamination Assessment. The sentence has been
revised to indicate the uncertainty regarding the presence of ash under
Building 219.

The detections of vinyl chloride, for example, display no temporal or spatial
consistency (see table below). The highest concentration of vinyl chloride
observed in five wells south of Neptune Drive was 31J p.gjL in well MW-904
in November 1990. However, the sampling events both immediately before
and after the November 1990 sampling event were both non-detect for vinyl
chloride. Other wells in this area display similar patterns, except possibly for
MW-907 which has only been sampled twice and has had vinyl chloride
detections of 18 p.gjL and 9J p.g/L The lack of consistent detections of vinyl
chloride, or other VOCS, is interpreted as indicating that no steady source of .
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vinyl chloride, or of parent compounds, exists at a high enough source strength
to result in reproducible detections in downgradient wells over a ·period of
time. Instead, tbe observed detections are more representative of small
sources of contaminants that occasionally impact groundwater. For example,
a small volume of contaminated soils may periodically impact groundwater as
the water table mes, or when percolating rainwater transports contaminants
downward to the groundwater, which then transports it downgradient Such
low-Ieve~ intermittent "sources" are obviously almost impossible to locate.

DAlE
VINYL CHLORIDE (/Lg/L)

MW-903 MW-904 MW-906 MW-907 MW-908

SEP-88
DEC-88
MAR-89
OCf-89
NOY-90
FEB-93

NA
NA

12
27

NA
8J

NA
NA
NA

31

NA
NA
NA
18
NA
9J

NA
NA
NA

NA
-/21

The text has been revised to clarify this information.

20. Section 4.0 Summary of Site Risks. Pages 4-2. 4-3. Risks associated witb botb
average and maximum contaminant concentrations are reported. The Maine
Incremental lifetime Cancer Risk Guideline of 10,5 has been referenced.

21. Page 4-5. Paragraph 1. A discussion on the elevated manganese
concentrations observed in MW-907 has been added to the text.

22. Page 5-2. Paragraph 1. The text has been revised to reflect the uncertainty
regarding the existence of ash under Building 219.

It has been reported in the lnitlal Assessment Study (R.F. Weston, 1983) that
tbe ash disposal area and possibly the area behind Building 201 may have
been used as dumping grounds for solvents and otber substances, as tbe
co=ent notes. Altbough tbe detections of organic compounds are sporadic,
MW-903 (sampled 4 times) and MW-908 (sampled twice), which are
downgradient of the ash (see Figure 2-4) but upgradient or cross-gradient of
the area behind Building 201, have been essentially free of solvents.

Monitoring wells MW-904, MW-906, and MW·907, all of which are
downgradient of the area behind Building 201, have had at least one YC
detection during the two to five sampling events at each well. On tbe basis
of the groundwater analytical data, it is concluded tbat the ash landfill is not
a current source of solvents of any magnitude. It is not possible to absolutely
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establish the extent to which solvents were originally disposed in the ash
landfill.

Based upon the outline of the dump according to a 1952 grading plan of the
area (see Figure 2-4), the distribution of the ash as determined during the
TerraProbe survey in the vicinity of Building 218, and the apparent linear
feature of the southwestern edge of the ash material, it was concluded that
the dump most likely does not extend to the west of Building 218. Only one
boring, T-14, identified ash immediately east of Building 218; borings T-12
and T-18, located about 25 to 35 feet south and north of T-14, respectively,
did not detect ash. Two Terraprobe borings, T-29 and T-30, installed west of
the building did not detect ash. While one may speculate almost anything, the
narrowness of the ash detections east of Building 218, the lack of detections
west of the building, and the linearity of the feature, the most plausible
interpretation is that the ash does not exist west of the building.

Please refer to the response to MEDEP general co=ent 3 for a discussion
of TCLP analyses.

23. The assumption that the soils in the location of the former drain are more
permeable may not be true; these soils may not be more permeable. Also,
the elevation of the former drain is not known and may have been above the
water table.

The locations of MW-914 and MW-915 are such that groundwater that may
be moving from the ash towards the location of the former drain area is
sampled by these wells. The Navy feels that MW-914 and MW-915 are placed
within the drainage channel of the former stream. The stream drained this
area prior to the barracks being constructed. It was the area of the stream
banking and the channel that reportedly received the burned ash from the
former incinerator.

24. Page 5-2, last sentence. This subsection has been revised to address
site-related inorganics concentrations relative to background levels.

W0099350.080 6 7127-lJ9
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Subject: Review of "Draft Tedmiral Memotandum. Site 9, Neptune Drive Disposal Site",
Naval Air Slation llmnswick. Brunswick, Maine, lune 1993.

Dear Ms. Lotcbie:

As requestee1 by the Brunswick Azca Cltlz~ for It sate E'nvironment (llACSB), Robert G.
Gerber, Inc., lias reviewed thc"Draft Technical Memorandum, Site 9, Neptune Drivc Disposal
Site" for Naval Air Stationlllunawic:k, Brunswick, Maine, dated Junc 1993. Thc document was
prepared by ADD :&1vitonll1CllW Services, Inc., (ADB) tor the U. S. Department of the Navy
for the Naval Air Station Brunswick (NAS Bmnswick) located in Brunswick, Mainc. The
subject document Is intended to summarize site hivcsti;adon. activities and make
:ecommcndations for future actions at the Neptune Drivc Diaposal SiIe.

Site 9, also known ai the Neptune Drivc Disposal Site, is JonIted in the central portion of NAS
Bnmswic:k. Tile site lnillaUy Included ducc IlRaS of pot=tial contamination: a tormer
illciner.ucr location end asIl dispOsal Ill!a; an area Jeported1y used for bunting and disposal of
solvents; and twO strams exhibiting iron-stlining clwacteristic of Ic:achpte. Results of earlier
enviJonmeatJ1 iDve.stigatlOllS wen rcpOlted ill thc A"Iust 1990 DraA Final bmedial
Inve.stlpon (RI) and the Apri11991 DId F1nal SUpp1cmCIIWlU JWPOIU JllI'P81'ed by B. C.
Jordall. 1be June 19P3 subject dclc:umMlt pIl*Ats a summary of iovestlptions and analysis
CDDd'Jctcd tiuough 1993, and rec:ommerzdaDons for future activities at the site.

The subject document was discussed during a confenlnc:e ca1l on July 27, 1Sl93. by
represea%atives of'the Navy, ADD,·U.S. EnvUonmenlal Protection AaeacY. Mainc Dtpartment
of' Environinenlal Prot=ion. IJId BACSB. The Navy bad initiated Ibc c:onfercncc can to gap
thc response by the :rep1alory q.rnci... aDd MaE 10 .the results and recommendations
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presented in the Technic:al.Memo:andum. The Navy had hoped to initiate action at Silc 9 prior
to receiving written comml:nts on the document. ·However, based on con=nJ expressed during
the call, inclU!iinS the need to identify the source or sources of the volatile organic compounds
(V0Cs) detected in groundwater at the site, the Navy decided to withhold fUrther action until
written comments wc:e received.

Based OD our earlier conversation with Susan Weddle the risk lWC3$Il1Cnt'portion of the subject
document was reviewed by SafoTech Consultants, Inc., while we focussed our.review OIl the
remaining sections of the Tcchnical Memorandum. We lI!e cnclosinj safeTech Consullallt's
comments, Our 'comml:nts on the subject document are as follows:

1. Paie 1-1. what do the aerial photographs reveal about changes in topography and drainage
and their potential affects on disposallocalions and contaminant migration during the evolution
ofSite 91 Hav~ all available historical aerial photographs been evaluated to determine likely and
potential dispOsal areas and changcs in aciivities at Site 9 durllig the past half century?

1. !'age 'I-I. Tho first" of the thIee areas of potential contamination lisled in the second
~h is described as an incinerator and an ash disposalBl'Q in the vicinity ofBuildings 218,
219, and 220. The deacription of the disposal site ,activities on page 11-1 01 the Auaust 1990
Draft Final RIreport mentions lIlat, in addition to incin&ntion of wastcl and SUbsequent
dumping of ash, solvents and other liquids were burned on the ground, and direct disposal of
lID unknown quantity of solid.waste also occ:umd.. The wastes rcporled1y included I01vents,
paiAt sludges and po$$ibly meW shop wastes. D\lring the July 27 conference call, the point was
made that VQCs would not be·~ 10 occur in the ash remaining after incineralion.
However, the description of th~ waste disposal activities outlined in the August 1990 Rl report
indicate that .unburned solvents and otbcr pOleIltial contaminant! were 1ikc.Iy to have· been
disposed in the vicinity of theindneratot and -ash landfill. These unburned wasrcs may be a
source of the VOC£~=t in the groundwatet.at Site 9.

3. Pale 1-3.· Pigllte 2·3 (page 2·10) in the August 1990 RI report shows a bfOC!kflowinS
lO11d1eastedy approximately 200 feet from the incinemtor. On page 11-21 of the samcRI report,
the.~" tributary at Site 9 Is described as appearing "to be the origiDal channel pi a brook,

·that cros~ ~ old.dump and was bpckfilled to accommodate constnJdion of the~••
On pqe ~~3 or the SUbject document, a 42-inch drain is described as runnins north fJ:.om Orion
Street, past the dump area, under NcpDJDe Drive to ,a stream. 'l'be drain was appareotly
"moved and 1i11cd in during the c:onslZUc:tion of the bBnllCkl. However, the trace or the brook
shown on rJgUfC 2·3 of the August 1990 RI n:port and the tread ofthe fanner drain shown on
F'18l1re 1.2 Of the subject document.do not appear to coincide 'lbe Navy should evaluate the
former brook lcc:ati()ll, and its polcIltW impact on contaminallt millmtiDIL In addition, the Navy
should clarify the initial flow dlrection of the "nonhcm lribuwy·. On Figure 1-2 of the subject
document,., the tributary appears to originate almost 011 line: with the end of the former drain.
However, several figures in the August 1990 RI report (Figllte 11-1 for example) indicate the

ao1lEll.T G.
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tributary enters the drainageway from the northeastern side. approximately 100 feet to the
southeast from its origin shown in the subject document. ' Which location is c:onect. and how
does the coIICCt Joca.tion relate to the fanner brook and the fonner drain'?

4. 'Pages 2--1, 2-30, and 2--31. :Because of the apparent shallow lradients at Site 9• additional
data ani needed to determine more precisely the ditec:tion of groundwatec flow, the relatioosbip
of groundwater to streamflow in the two unnamed tributaries, and seasonal variations of the
hydrologic system. In addition. investigators need to define the flow regime in each of the three
Iha110w stratigDphic units at the site (the sand layer, the transition layer, and the clay layer
overlying bedrock). '

5. Pap 1-3. The groundwater flow direction graphically depicted in Figure 2·1 appears to
indicate water quality in 'MW-907 may be aff~led ,by a poSSl'b1e sou~ located northwesterly
from Building 201. How has the Navy evaluated potential sources in this area'l

6. Pages 1-9, 2-20, and 2-23. It is prefCrable to detelinine background concentIations on a
site-specific,bam; rather than use the base-wide back;round' concentrations established during
previous remedial investiplion (Rl) studies., The base-wide ~kground concenuations of
inorganic constituents in sandy lithologies were based on samples collected atonly four locations
(see PIlies 5-12 through 5·15 in the August 1990 Draft Final RI 'RePOIt by B. C. Jordan). One
of these background samples was eoll"l'led fry)m 'MW-908. which is located adjacent to the
Building 201 septic system and downgradient from the Site 9 incinerator ash landfill. It would
appear that ldW-90S'doea not meet the criteria that a bacqroullli sample be collected in an area
upgradiant of, and unaffected by, a facility. disposal area, or other source. In addition, base
wide background concentrations for clay soils are based on samples coUected at seven locatiOns.
one of which is MW-90S. Monitoring well MW-90S is located down-gradicnt ,of VOC
detectiOns and'in an &nil where surface debris was reported.

7. Pale 2-11. While Table 2-1 lists the 'results of the cone penetrometer (CP)sampling
conducted in Aptll1991, there is no description of the method or results in the =t (pages 2·10
IhrouIh 2·13). It should be noted thit die samples collected at die 1991 CP loc:ations, including
tile southemmoat locations intended to determine the limit of the vee plume (CP-lS1, CP-lS2.
and CP·lS3) were not teared for vinyl chJorlde, one of the conraminantll of concern at Site 9.
Thelet'ore. ,the CP zesults may not provide sufficient infomiation to delineate the extent of
poundwalet contamination. '

a. Pace ~16. Given the apparent flat ,~water gradient at Site 9, unknown seasonal
variaCicmsin the. groundwater flow r=gimc, and with its locatioll relatively close to the
uhIlaDdf"ill•. material. MW-916 may not be an appropriate bacqround water quality location.

J. l'aIes 1,.l(i aDd 2-17. Are monitoring wcUs MW·914 and MW-91S JocatClcl in the fonner
stream channel (see eommtllt 3 above)'? How do their locations compare with the brook location

aollltTC,
GBRBER. INC.
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shown on older plans·or mapa or historical acrlal photographs? How does the fonner stream
location affect groundwater flOW and contaminant migration. as well as the water level and
quality infom)at!on collected at MW-914 and MW-915'1

10. Paces 2-11, J.l, and 5-2. The outline indicating the observed extent of ashIlandrl11
rnat.erial. as shown on Fiime 2-4, .should not include portions ofBuUdings 21hnd 219, as lhc:re
are 110 direct obsc:rva.tions of the malarial beMatl1 either b\li1ding. In addition, It is incorreet to
state at this lime that the ash is located in a trench beneath Building 219 (see page 3-1) or that
the ash is located~ an existing barracks (see pase 5-2). M was discussed at the latest
Technical Review Commltt:e meeting and during the luly 27th confuence call, ~e Navy mould
conduct additional investigations 'to determine the extent and nature of any ash or landf1l1
material underlying BIIildiftgs 218 and'Zl9. The a:ea of fonner incinerator Intersecting the
footprint of Bundl1lg 220 &baWd also be investigated. .

11. Paps 2-21, ~29, ud 3-3. What is the significance of the l,l-DCA and other constituents
detected in sample SD-901? Does the old drain act as a conduit for contaminants'1

12. Pales 2-33 and 2-34. Did the appropriate blanlcs indicalC lhat acetone, Z-butanone,
toluene, and bis(2~ylhexyl)phthalatewere likely to be laboratory contaminants in the samples
collected at Site 51?

13. Pap ,3-1. If the spozadic: low levels of l,l·DCA and vinyl c:b1oride are not indicative of
a conCinuiilg source or VOCs, wbat do the concentrations indicate? What is the basis ·for
concluding th=-ls no continuing source of 'lOCs?

. .
1!1. Pages 5-1 • 5-4. While we agree with the proposed on-:oing monitoring of groundwater
quality in the existing wells at Site 9, we caMotagree that there is .no continuing source of
VOCS at~ sile based on cunently mvaIlablo information. Tho aponidiC occurrcnl;C of VOCs
in IfOUndwater samples indicates th= may be more than one source. Additional investiptions
sbould be condllCled, both no¢! and south of Neptune Drive, to respond to the questions and
comments outlined above and io identify the ·SOIlIU or sources. Once the source(s) is (are)
identified, addjtlonalftOinedlal acdons sbou1d be evaluated. . '

15. ~al ..mnment•. WW mnedial actions involving pumping of the Eastcm Plume have
an effect on pouDdwate:r condition. 'Ill Site 9'l

,
16. GeDera1 (:ommeat· We were Imable to find any description of the evaluation of
radioactive hazania at the lite. Please provide speclflc infonnatiOD C01lcerninl how radioactive
hazards WCR eval"atnl. At a millimum. mDllitoring for RdioaC'ive hazards should be part of
the Site Safety Plan to protect site workers' hca1lh and safety. If the radioactive hazards have

It.OntlTCl.
GERBER. INC,
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shown on older planS'Of maps or historical acdal phologIaphs'l How does the fonner stream
location affect grollndwater flow and contaminant mlgnUion, as well as the water level and
quality inf~D. collected at MW·914 and MW-91S'1

10. Paces 2-18, 3-1, and 5-2. The olltline indiClUing the observed extent of UhnandfUl
material, as shown on PiJure 2-4,~uld notincllldc portions ofBuildings 21S'lIIId 2,19, as there
are no direct observations of the material benMth either building. In addition, it is mcomct to
state at this time that the ash is located in a tIa1ch beneath .BllilcIing 219 (see page 3-1) or that
the a.sII is Joca~~ an existing ba:racks (see page 5-2). AB was diSCIIssed at the latest
Technical Review Committee meeting and dllring the 1111)' 27th confClell= call, the Navy should
conduct additional invesligaticms 'to determine the extent and DatI1l'e of any' ash or landfill
material underlying Buildings 218 and'Zl9. 'Ibe area of former incinerator Intersecting the
footprint of BuUdiJIg 220 should also be investigated. '

11. Paps 2-28,2-29, aDd J.3.' What is the significance of the I,I-DCA and other constituents
detected in sample S0.901'1 Does the old dtain act as a conduit for contaminants?

12. Pales 2-33 and 2--34. Did the appropriate b1ankJ indicate that acetone, 2-blltanone.
toluene, and bis(2-etbylhexyl)phthalate we:e likely to be laboratory contaminants in the samp10a
coUected at Site 9'1

13. Page )-1. If the sporadic low levels of l,t.DCA and vinyl chloril1e are' not indicative of
a continuing SOIl!= of VOCs, wII2t do the concentrations indicate? What is the bub·for
concluding thera is no continuing source of VOCs'l

1~. PageS 5-1 • 5-4. While we agree with the proposed on-going monitoring of groundwater
quality in the existing Wells at Site 9, we cannot agree that there is .DO continulni source of
VOCs at~ site based on currently available infonilation. The sporadiC oc:currence of VOCs
in ifOUndwater samplea iildicates there ma), be more than one source. Additional investigations
should be ecndueted, both north and south of Neptune Drive, to l'CSJlO1UI to tho questions and
comments outlined above and i.e identify the·SOUICe or sources. Once the source(s) is (In)
identified, addiHonal.......edial acdons should be evaluated. . '

15. Geuera1 emilment, .WW remedial actions involving pumping of the East=n Plume have
an effect on groundwatec condilionsat Site 9'1

. .
16. Geaeral ('mnmea" We were unable to find any deSCl'iption of· the evaluation of
radinacri...~ hazan:ls at the lite. Ploaso proWie specific infonnation concemin, how radioactive
.hazards wae evaluated. At a minimum. monisoring for radioaoove Ilazuds sbould be part of
the Site Safety Plan to protect site workers' hca1tb and. safety. If the radioartive hazards have

_aaTC1.
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not been cvahmtm, 'they should. be bcfCltC any additiixml work is conducted, and the monitoring
methods and results should bO communicated to the memben of the Technic& 'Review
Committee.

Sincemly,
Robert G. Gelber, ~.

I~"ra. '
Carolyn A. Lepage, e.G. '
Director of Operations

.. A~t1d~_CAl•

., Chief HydrogeolOgist

Ene.

..



RESPONSE TO BRUNSWICK AREA CITIZENS
FOR A SAFE ENVIRONMENT COMMENTS BY R.G. GERBER

DATED AUGUST 10, 1993

1. Page 1-1. Available air photographs of NAS Brunswick include a 1940 air
photograph that includes the Site 9 area This photograph was taken prior to
any construction activities near the site. The area of Site 9 is wooded and
natural and the channels of the northern and southern unnamed tributaries
are apparent. Subsequent air photograph coverage begins with a 1959
photograph which shows the barracks north of Neptune Drive and
Building 201 south of Neptune Drive as having been built. Other photographs
of the area were taken in 1965, 1966, 1972, 1978, and' 1980. These
photographs do not show obvious indications of dumping, etc., in the Site 9
area.

Plans titled "General Layout-Section 4" dated in 1952 are details of proposed
plans for the construction of barracks and mess facilities. The area detailed
on these plans is shown prior to barracks construction and covers the area
north of Neptune Drive. Contour intervals are shown along with the location
of a small building at the northeast comer of planned Building 220 (the
incinerator) and an outline of a "dump" located under what later becomes
Building 219. The outline of this dump is mostly along the northeast side of
a natural drainage gully and extends slightly to the opposite side of the gully.
Contour intervals between 48 and 54 (assumed to be feet MSL) stop at the
edges of the dump. The dump measures as much as 120' long by 80' feet
wide. Also shown is the location of a drain labelled ''EXISTING 42" DRAIN
TO BE REMOVED" running along the west side of the gully. This drain
terminates at a "BROOK" which is the present location of LT-901 and the
current beginning of the so-called northern tributary. These features have
been included on Figure 2-4.

The locations of MW-916, MW-914, and MW-915 and LT-901 are so placed
so that the upgradient and downgradient conditions of the dump area are
monitored by these sampling locations. Additional downgradient conditions
are also monitored by MW-901, MW-902, and MW-903.

2. Page 1-1. The analytical results from the three samples of ash collected from
the ash landfill do not indicate the presence of solvents. No solvents were
detected in MW-914. Vinyl chloride was detected approximately at the
CRQL of 10 ppb, and 1,1-DCA was reported at 1 ppb, in monitoring well 915.
These data suggest that, at most, the ash landfill contains sporadic, low levels
of solvent contamination. The Navy feels that continued monitoring of the
existing wells between the ash landfill and Neptune Drive is appropriate to

W0099350.080 1 7127-09



obtain better definition of the impact, if any, the ash landfill is having on
groundwater.

3. Page 1-3. Please see response to comment 1 above.

Several figures in the 1990 RI report erroneously depict the northernmost
tributary as entering the drainageway from the northeastern side,
approximately 100 feet to the southeast from the origin as shown in the "Draft
Technical Memorandum, Site 9, Neptune Drive Disposal Site". This
drainageway does exist; however, it is the outfall of a catchbasin that collects
rainwater from Neptune Drive and the parking lots located east of the
barracks and is not perennial. The location of the drainageway as shown in
this document is correct.

4. Pages 2-2. 2-30. and 2-31. The Navy disagrees that groundwater hydraulic
gradients are so low as to impact the accuracy of interpreted groundwater
flow direction. The seasonal variation of groundwater levels has been
previously evaluated as part of the January 1993 numerical modeling report.
As shown in that document, water levels obtained in Summer 1992 compared
with Fall 1990 indicate similar flow directions and hydraulic gradients. The
summer months typically represent seasonal low groundwater levels with the
Fall season representing high groundwater levels (Caswell, 1978; Ground
Water Handbook for the State ofMaine).

5. Page 2-3. The area northwest of Building 201 has not been evaluated because
nothing in this area has been identified as a possible source.

6. Pages 2-9. 2-20, and 2-23. Please see previous responses that address
background inorganics. These calculations have been revised to include more
samples and delete samples, such as those from MW-908, which may have
been impacted by site-specific contamination.

7. Page 2-12. Comment noted. The Navy agrees that the cone penetrometer
data alone cannot be used to define groundwater contamination.

8. Page 2-16. The Navy disagrees that the groundwater gradients in this area are
"flat" or that other uncertainties preclude the use of MW-916 as a background
water quality location. Please refer to earlier responses that address
site-specific and NAS Brunswick background levels of inorganic analytes.

9. Pages 2-16 and 2-17. According to grading plans dated in 1952 concerning
new barracks construction, both of the monitoring wells MW-914 and MW-915
are located in the former stream channel (see revised Figure 2-4, page 2-18).
Also, according to these plans, MW-915 is placed within the footprint of the

WOO99350.080 . 2 7U7-{)9



dump. Both the logs for MW-915 and TerraProbe location T-15 showed
samples that appeared to contain asphalt pieces between 9 and 11 feet bgs,
but ash was not found in either of these borings.

It is the Navy's opinion that the monitoring wells MW-914 and MW-915
effectively monitor the water conditions of the former dump area. These
wells were placed to monitor downgradient water conditions of the dump.
Based upon water level data, historic contour data, and inorganic water
quality results, it is apparent that these wells effectively characterize impacts
from the dump.

10. Pages 2-18. 3-1. and 5-2. Please see earlier responses that address the extent
of the ash and the uncertainties associated with its delineation. At the
present time, the Navy has no plans for and does not see the need of another
invasive characterization of the extent of the ash.

11. Pages 2-28. 2-29. and 3-3. The presence of the constituents detected in
SD-901 demonstrates only that these constituents are present at this location.
However, concentrations of some constituents detected at SD-901 are also
present at other upgradient locations and this may be due to groundwater
being channeled along the old stream-bed. The VOC of 1,1 DCA, detected
at 39/52 pg/kg in SD-901 and the duplicate sample, was detected at a
concentration of 11 pg/L in the MW-915 water sample but is not present in
the other upgradient sampling locations. PAHs detected at the SD-901
location are typical of basewide distribution of PAHs in sediments. The
pesticides 4,4'-DDE, 4,4'-DDD, and 4,4'-DDT detected in the LT-901 sample
were also detected in generally higher concentrations in the upgradient
borings for B-912 and B-913, but below concentrations previously determined
at NAS Brunswick as representing background for surface soils. Also, the
inorganics detected at SD-901 are also present in generally higher
concentrations in the soil samples from the borings B-912 and B-913.

12. Pages 2-33 and 2-34. Acetone was detected in some method blank samples,
and, as a result, acetone detections for several samples were rejected during
the data validation process. Only VOC detections that survived the data
validation process are reported in the text. The acetone and 2-butanone
detections that did survive data validation were attributed to sampling or
laboratory contamination because both compounds are very volatile (as
indicated by their vapor pressures and Henry's Law Constants), because they
are typical laboratory contaminants, and because they were observed in other
method blanks analyzed during this same interval.

13. Page 3-1. Please see response to BACSE Co=ent No.2.
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14. Pages 5-1 - 5-4. The Navy disagrees that the data collected to date warrant
such additional efforts and expense to the taxpayer. The lack of temporally
and spatially reproducible VOC detections do not support the conjecture that
one or more sources of any significance exist. A long-term monitoring
program will establish that contaminants: 1) continue to be sporadic and at
low levels; 2) are decreasing in concentration and frequency; or 3) are
increasing in concentration and frequency. If the last possibility is observed,
then enough data would hopefully exist such that investigations into a source
area(s) would be more easily defined and productive. Otherwise, however,
the need for additional investigations is not indicated.

..--- ,

15. General Comment. Numerical modeling simulations conducted as part of the
January 1993 design modeling program do not indicate any influences to the
Site 9 area associated with groundwater extraction at either the eastern plume
or Site 1 and 3 landfill sites. Both particle tracking simulations and
groundwater contour data do not indicate any hydraulic influences to Site 9
based on remedial actions at the above sites.

16. General Comment. Monitoring for radioactive hazards is a normal course of
operations whenever invasive activities occur on site. Initial monitoring at
sites includes the requirement of using a Radiation Monitor 4 instrument.
This requirement is always incorporated in Site Safety Plans. The Monitor 4
senses the four main types of ionizing radiation (alpha, beta, gamma, and
x-ray) by means of a Geiger-Mueller detector tube. Naturally occurring
background radiation and other radiation sources are detected with this
instrument. The level of radiation for gamma and x-rays is measured in
'milliRoentgens per hour (mRjhr). Alpha and beta radiation are measured
in counts per minute (CPM).

While conducting work at Site 9, one of these instruments was used.
Readings above background were not noted during the survey. As an
example, a copy of a page from the field notes is included in Appendix A
containing the field log for the boring B-914/MW-914.

W0099350.080 4 7U7-1J9
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August 10, 1993

Carolyn IApage
R. G. Gerbu. Inc.
17 West Street
Freeport, ME 04032-1133

Dear Carolyn:

As requested by the Brunswick Area Citizens for a Safe Environment (BACSE),
SafeTech CoDSUltants, Inc., has reviewed the risk wessment section of the "Draft
Technical Memora.ud111'l\, Site 9, Neptune Drive Disposal Site" for Na.val Air Station
8nsnswick (NAS Bnmswick) located in BruMrick, Maine. It should be noted that
SafeTech has nOl reviewed the remainder of this document except to clarify statements
regard!ag the risk uswment in SeedOD 4.

Our comments on the document are as follows:

1. Page 4:-4. The disc:wsion of the potential risk for exposure to groUAdwater states
tbat the Hazard Index is 3.0 for the average CO.D.ccnuation due to the presence of
mangan'=Se, whicb exceeds the US£PA target of 1.0. No further mention of tbis is zuade
except thaI there is no current risk since no one is exposecl to growzdwalOr (pago 5-4).
Has there been consideration of wberc tbe contaminated JrOuncwater may tr&~l ? Since
tho Hazard Index wall exceeds the USEPA tarset, why Is 110 action other thlUl
institutional controls and lnODitorlng recommended?

2. pqe "'5. Tho im:remCllw CIIZlCer~ from YiDyl chloride is said to be at or
slightly greater than the USEPA target range, yet no recommo:aaauons wore made to
further invostigate me source a!tar the ~tlc syuem was eliminated as a pamt source.
Vinyl chloride is a m·4m&c1e chemical and is IlOt foUl:ld naturaDy in the OllvUonmenl.
It may 2,150 be a degradation prod~ meaning the actual source may be oeber solvents.
ODcc ill ;he itOUDdwater, it may remain for mcmthf or )'eaJ'$ in its original form. Point
sou.rces of tbe vinyl chloride Deed to be funher tnvestlgatecl before a decision can be
made as 10 tho necessary remedial action. .

3. Pap ..." PAli levels aver. 59 mg/kg were found In the souebern stream
sediments, with the NAS Bnmswiclc background sc4im ent sampl~ indicating a maximum
of 21.9 mgjkg. Ahhough we do not lauJw if lUI)' feasible remedial action exists to
acldresl tbis contamiztated sedime.Iu. it would seem reasonable 10 hzv~tiptofurther what
urion has been taken at olber basee or sites with high levels of PAHr. in sediment.

500 sau'''::>::li::l''Q'' Dove • SOUl" ~Orl!_. MOi"e 00l1Q6 • (207) 773-67~ • FA)< <2:)7) 773-7~
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•
4. Geaent cqmment· We do not feel dlat there Is auftk:ient data to lII'ri\'O at1be
41Onclusion that DO action is needed OD Si~ 9. Sounu of VOCB are IlOt clear and
usumptiODS should not be made witbout some further attempt to .tdentlfy and d1crcfore
remedlate point soure:ea.

IC I may be of any further assistance, please don't hesiWc to~ me a call.

Deborah R. Roy. MPH, RN, COHN, CET
President, safeTecb ConsulWlu,~

i3~CoNSULTANl$
I INC.
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RESPONSE TO BRUNSWICK AREA CITIZENS FOR
A SAFE ENVIRONMENT COMMENTS BY

SAFETECH CONSULTANTS, INC.
DATED AUGUST 10, 1993

1. Page 4-4. As explained in Section 3.0 Summary of Contamination
Assessment, analytical results from MW-909 and MW-910 indicate that
contaminants are not migrating beneath the southern tributary. This is also
supported by groundwater level measurements which show shallow
groundwater discharging to the streams.

2. Page 4-5. No current source for vinyl chloride at the site has been found. To
better characterize the nature of the contamination, it is recommended that
a long-term monitoring program be implemented. The results of the
long-term monitoring would provide information as to the extent of any
residual source of contamination at the site.

3. Page 4-6. The long-term monitoring program will include surface water and
sediment sampling to better characterize the extent of PAH contamination
and its fate in the environment.

4. General Comment. The Navy is recommending no action at this time. The
comment is correct in that there is insufficient information to support
remedial action. As explained in response to comment #2 above, long-term
monitoring will provide the necessary information to characterize the extent
of any residual source of contamination.

W0099350.080 1 7U7-OO



APPENDIXE

REGULATORY/TECHNICAL REVIEW COMMITTEE COMMENTS ON DRAFf
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION I

J.P. KENNEDY PEDI!RAL- BUlL-DING, BOSTON. MASSACHUlIETTS 0220"'"2211

October 27, 1993

Mr. Fred Evans
Department of the Navy
Northern Division
Naval Facilities Engineering Command
10 Industrial Highway, Mallstop 82
tester, PA 19113-2090

Re: Draft Final Technieal Memorandum
site 9
Neptune Drive Disposal Area
September 1993

Dear Fred:

The united states ~nvironmental protection Agency (EPA) has
reviewed the doeument entitled "Draft Final Technical Memorandum,
s1te 9, Neptune Drive Disposal Site" dated September 1993. EPA's
comments can be found in Attachment I of this letter.

In this technical memorandum, the Navy recommends "natural
attenuation with no further action other than institutional
controls and groundwater monitoring" for both north and south ot
Neptune Drive.

However from the conference call held on Friday afternoon,
October 22, 1993, and the site. visit he1~ on Tuesday morning,
October 26, 1.993, the Navy lusts proposed to monitor site 9 through
a different mechanism and to discontinue the future submission ot
a proposed Plan and Record of Decision (ROD). It must be made
clear though that the monitoring ot Site 9 is considered a
remedial action by EPA and the Navy must document this action
through the formal remedy selection process.

Accordin~ to the schedule accompanying the technical memorandum,
the Navy has schedUled a ROD tor Site 9 by the summer of 1994.
In light of the situation, the EPA suggests that the Navy propose
an Interim Action ROD which would be then be followed by a final
ROD when a satistactory groundwater database has been
established.
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Perhaps another conference call can be scheduled to discuss Site
9 further, but should you have any immediate questions reqarding
EPA's comments, please contact me at (617) 223-5521.

sincerely,

~~
Robert Lim
Remedial Project Manager

cc. Meqhan Cassidy/USEPA
Nancy Beardsley/ME DEP
Jim Caruthers/NASB
Susan Weddle/BASCE
Carolyn LePage/Gerber, Inc.
Sam Butcher/Harpswell Community Rep.
Rene Bernier/Topsham community Rep.

Enclosures

2
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The following are ~PA's comments pertaining to the document
entitled "Draft Final Technical Memorandum, site 9, Neptune Drive
Disposal Site" dated September 1993.

1. General - It is clear from the new data that the cesspool is
not currently a source of the VOC contamination found in the
well in the area South of Neptune Drive. However, the
ces~pool has not completely been rUled out as a past source.
It is assumed then that the proposed monitoring plan and
future data would answer this question.

2. General - If possible, EPA suggests starting the monitoring
proqram as soon as possible and accumulating groundwater
data to establish a database with some degree ol continuity.

3. General - The EPA anticipates the review of the draft
proposed Plan for site 9 with the Navy's preferred .
alternative. Based on the information presented in this

. technical memorandum, EPA concurs with the Navy and believes
that, at this time, an Interim No Further Action ROD with
institutional controls and a long term monitoring plan is
the most practical solution for site 9.

pq 2-4, Figure 2-2 - Delete "LT-901 New Leachate and
Sediment sampling point" from Legend because it is not shown
on figure.

5. pg 2-12, 2.2.1.2 Inactive Ash Landfill, ! 3 - According to
Table 2-5, barium was also detected at values above
background concentrations. Add barium to "Cadmium, calcium,
chromium ••• " .

6. pq 2-25, 2.2.2 South of Ne~tune Drive, ! 1 - In light of new
data and recommendations, is the referenced draft proposed
plan with a preferred alternative of source removal/off-site
disposal still valid?

7. pg 2-26 - Please provide rationale for TCLP testing the
cesspool borings (i.e. was this done in.anticipation
triggering "lan ban" reqUirements?). In addition, for what
TCLP parameters were the the cesspool borings tested? ICR,
toxicity, or both.



STATE OF MAINE

DEPARTMENT OF ENVIRONMENTAL PROTECTION
JOHN R. McKEi=:NAN. JR.

GOVERNOR

October 27, 1993

Mr. Fred Evans
Project Manager, Code 1821
Department of the Navy, Northern Division
Naval Facilities Engineering Command
10 Industrial Highway, Mailstop 82
Lester, Penn. 19112-2090

Dear Mr. Evans:

DEAN C. MARRIOTT
COMMISSIONER

CESRAH RICHARD
DEPUTY COMMISSIONER

The Maine Department of Environmental Protection has
received and reviewed the, "Draft Technical Memorandum site
9 Neptune Drive Disposal Site", dated September 1993, Naval
Air Station Brunswick, Brunswick, Maine. The Department's
comments are provided below.

I enjoyed meeting you on Base for our abbreviated site tour
on Tuesday October 27, 1993. As we discussed, the State
still has concerns about the sporadic detections of Vinyl
Chloride both north and south of Neptune Drive and the lack
of groundwater monitoring data north of Neptune Drive, in
addition to several other questions which are provided in
this letter. From what you told me yesterday on-site, the
Navy is not at this time proposing long-term monitoring and
natural attenuation as a final remedial action, nor is this
action being proposed in pursuit of a ROD.

Considering our conversation yesterday, the state, at this
time, supports the Navy's recommendation for additional
groundwater monitoring at Site 9, provided that this action
is not proposed as a final solution, that this action is not
proposed in pursuit of a ROD, and that the Navy provides a
groundwater monitoring plan to the Department for the
Department's comments prior the Navy conducting additional
groundwater monitoring at site 9.

General Comments

The Department still has some concerns regarding Base-wide
background locations, as also noted in the Department's
comments on the Draft Final SI for the Swampy Road and
Merriconeag sites. It would be very helpfUl if you would
submit to the Department: site Maps for each background
location (Showing the extent of known contamination and
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groundwater flow directions) and all analytical data for
soils and water collected at the background locations
including boring logs and screening data.

site 9 Background Locations: The Department does not accept
MW-916 as an appropriate site-specific background location.
MW-916 is approximately 22 feet away from TerraProbe
sampling location T-21. T-21 was sampled from 8-10 feet
below land surface. Ash comprised almost all of the two
foot sample. Although TerraProbe samples were collected
between t-21 and MW-916, the appropriate depths may not have
been sampled. For example, T-23 was sampled at 8-10', T-24
was sampled at 8-9 feet and 12-13', and T-31 was sampled at
9-10

The boring log for MW-916 must be included in this Report.
The Department must review this boring log prior to
consideration of MW-916 as an appropriate background
location. The photocopy of the TerraProbe field log
included in the Tech Memo appears to be missing some
information related to T-23. The Department would like to
view the original field notes.

Improper application of AWQC:
The Department does not apply AWQC based on whether or not
surface water is used for drinking water. The State of
Maine has a Water Classification System in place which
classifies all waters of the State. The designated use of
all surface waters is that the water must be suitable for
drinking. Sometimes surface water may require disinfection
or treatment, so that it can meet drinking water standards.

The Department does not agree with the Navy's argument that
because the surface water in the unnamed streams at site 9
is not used for drinking water, the AWQC for Protection of
Human Health are not ARARs, and are therefore not considered
except to provide reference framework within which the
observed values may be evaluated. AWQC must be considered
for both the Protection of Human Health and for Protection
of Freshwater Aquatic Life.

Effectiveness of the current Monitoring Well Network
The Navy must conduct further studies to support the
conclusion that the current well network is SUfficiently
monitoring leachate emanating from the ash landfill. The
Navy's responses to comments concerning the effectiveness of
the well network are not supported by site specific data.
Information must be collected to support or to refute their
position.

The Navy must evaluate the water quality throughout the
vertical extent of the aquifer. Monitoring wells MW-914 and
MW-915 screen the interval from 7-17 feet below the land

2



surface. No other intervals have been screened in the area
directly downgradient of the ash landfill. Although the
specific density of vinyl chloride is less than water(o.91),
it is probably a breakdown product of a chlorinated solvent
whose specific gravity is greater than one.

It appears that analysis for Vinyl Chloride was performed on
about half the samples. The sporadic detection's of Vinyl
Chloride may be due more to ineffective sampling techniques
and sporadic analysis of the samples. As we discussed with
Jack Dunleavy on Tuesday, a different sampling approach may
be required to capture Vinyl Choride during sampling. Troy
Smith is going to send Mr. Dunleavy information on a
technique devised by Robert PuIs which may be useful in
sampling at Site 9. Vinyl Chloride is one of the most
difficult compounds to sample without loosing it to the
atmosphere. An alternative groundwater sampling method must
be developed to reduce the volatilization. The rapid
volatilization could be the cause for the sporadic
detections.

Evaluate other possible source areas for VOC contamination.
There are other buildings near site 9 that may have had
releases contributing to VOCs detected both north and south
of Neptune Drive.

Additional information is required to determine the extent
of the hydraulic control the former drainpipe has on the
aquifer in the vicinity of LT-901. The existence of the
control is evidenced by the presence of a seep at the former
discharge point of the removed drainpipe. Page 2-3 states,
"The seep is located at the end of the northern stream at
the discharge of the former drain."

specific Comments

Page 2-1, third paragraph.
Figure 2-1 does not show RI test pit locations as indicated
in the text.

Page 2-1, fifth paragraph.
Given the estimated seepage rates, is it possible to sample
the seeps with a seep sampling device?

Figure 2-1
What was the rationale for not including MW-909 and MW-910
in the groundwater elevation measurements on 8/19/93?
Groundwater elevation measurements in these wells are
important to know.

Page 2-7, top paragraph.
How do the lead concentrations detected in the site 9
sediments compare to the Mere Brook sediment samples?

3



Page 2-11.
The text should state that two phases of TerraProbe
investigations were completed north of Neptune Drive. The
second phase was completed after the installation of
monitoring wells 914, 915, and 916. Information collected
during the second phase revealed that ash exists north of
the breezeway between buildings 218 and 219. Ash was
discovered within 22 feet of MW-916 at a thickness greater
than two feet. Therefore, additional information will be
needed to determine if MW-916 is an appropriate background
location.

Section 2.2.1.2-3, PAR detections.
Are the petroleum odors and oily sheens indicated in the
TerraProbe logs associated with the presence of PARs?

Figure 2-4
T-15 should be solid black to indicate that ash was present
in the sample collected.

The Figure should show that the presence or absence of ash
at T-7 could not be evaluated due to refusal at 10 feet.
Please determine the nature of the object at that caused
refusal at 10 feet.

Table 2-8
The state of Maine MEGs should be included in this Table.

Field Notes
Field notes taken during boring and well installation must
be included in an Appendix.

Please call me at 207-287-2651 if you have any questions or
comments.

Sincerely,

fiM-'( 13t:~~
Nancy Beardsley
Project Manager, Federal Facilities Unit
Office of the Commissioner

cc: Bob Lim, USEPA
Jim Caruthers, NAS Brunswick
Carolyn Lepage, R.G. Gerber Inc.
Bob McGirr, - ': ABB .ES .
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• Rene Bernier, Topsham
Sam Butcher, Harpswell
Susan Weddle, Brunswick
Brunswick Topsham Water District
Mark Hyland, DEP
Marianne Hubert, DEP
Troy Smith, DEP
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11 Wou Street • Pnopeft, Maine • Cl'032-U33

Oct 27.93 13:07 No .P.1/3P.02/Q4

BOBEJl.TG.

GERBER, INC.

, 207-865-6131

October 26, 199:;
Pile #965 '

Ms. Louldl: Lofchle
, Brunswick' Area Citizens for a Safe Environment
'Po O. Box 245

Bnmswick, ,MS 04011 '

Subject: Review of "Draft Final TeChnical. Memorandum, Site,9, NeptUne Drive Disposal Site",
, Naval Air Station,Brun~k, Brunswick. Maine, September 1993.

'Dear Ms.Lcfchle:

As teCluesied by the BrunswicJcArea Citl2:ens ~ a Safe Environment (BACSB). Robert G.
Gerber, In,c. ~aGI), Iu!a reviewed the "Draft Final Technical Memorandum, Site 9. Neptune
Drive t>isposal Site" for Naval Air Station Brunswick, Bnlnswick, Maine, dated September
1993. The document was prepared by AD Environmental Se:vioes, Inc•• (AD) for the U. S.
Depattmerit of the Navy for the Naval Air StatiOn BtunswicJc (NAS BrunsWick) located in
Brunswic:k, Maine. Thuubject document is intended to summarize site investlgaliol\ ac:tivitiea
and make recommendations for,futura aetl.OlU'at the Ncptul\e Drive Disposal Site. '

, ,,
Site 9. also known u the Neptune Drive Disposal Site, is located in the c:enlnl portion of NAS

,Bnmswick. 'l1Io site initially iIlcludod three areas of potential contamination: a former
incinerator location and ash disposal area; an area reportedly used for burning and disposal of
solvents; an4 two streams ~tina irgn·stainil)a clwacteri&tic of~ Re&ults of ~1ier
environmental investiptions were reported in the August 1990 DM Pinal Remedial
investigation (RI) and the April 1991 Dmft Final Supplemental RI reports prepared by E, C.
Jordan. " '

1110 subJ~ document presents a summary of investigations and, aiWysls conducted through
1993" and' recommendations for fUture ICtiviliea at the site. We commented 01\ the J'une 1993
version of th~ subject document in our~ to yo" dmd August 10, 1993. Several of the
ilsuea and concerns we raisec1 in our August 10th letter remain, particularly those related to
source identific:atl.on. We have summarized our comments and .c:oncema in the followin8:

1. Geaera1 Commeut. Tbe primary. focUs of the recent inveatiption activities conducted at
Site 9' has been 01\ fle1d eVa1ualions and enVironmental sampUna reIaled to the uh landfill and
,the septiC system at Buildil'lg 201. As !he NaVy has concluded that neither of these two areas '



e.

Oc t 27,93 13: 07 No .F'..;<{3 P .03/04

...
hie 1. Draft P!IIal Slie 9 TedlaioalldemotalllSulll.
Oolllbor 26, 1993, PlIo 1965 ' '

.. the current~ of the low levels of volatile organic compounds (Voes) deleCtecl at Site
9, additional investigations of other current and historic potendal sources should be conducted
at this time. For insWlce, it is ,our understaDding that there is an auto hobby shop relatively
close to aDd upgradient of Site 9" Several flight1ine bUildings are a1~ loc:at=d upgradient of Site
9. Theae and other potendal source iteas should be investigated as the possible sources of the
VOCs. ' The investigations could be condu~ concurrently, with the implementation of.
groundwater monilcrini. with the undersWlding that the mOnitoring plan might be modified· to
aa:ommodate new information. Additional field inveatlgations might also be necessary to further
evaluate the environmentil ettects of any ftOwpotentia1 ~urees. ,.' .

2. GtmUaJ Comment. We reiterale comments we made in our August 10th letter con=n!ng
the need !'or ~ditioiIaJ data to determine more precisely the direction of groundwater flow, the
relationship. of groundwater to streamfiow In the two unnamed tributaries, the effect of the
former stream channel 'and the former drain location OD groundwater flow and contaminant
migration, and ,seasonal variations of the hydrologic system. 'Hydrogeologic clata pthercd In
the coune. of the proposed quanerly monitoring should be preaented in the form of Water level
contour n1apI. and other, appropriate forms for review OD a regular basis (annually, at &

minimum). 'Ibe results of~ data analylis and compilation may indicate a need to modify
usumptiOlls con=n!ng the JI'OuMwatet flow regime andlor conduct adC1Itlonal field
invutlgations•. For instance, additional data may indicate monitorl.ng well MW.9 US cannot be
considered & background well. .

3. Page 301, tor examp1e~ It is misleading to characteriJe the oc:eurrence of VOCJ in
IfOllI\dwalllr samples coJ'''fUld at Site 9 as ·sporadic·. Rather. the eol1ecllon of aampleshu
\Jeen sporadic (six times over,tho put five.years). Rather than continue to speculate with the
llmited data currently available, Yt'C fee1lhat the regularly scheduled (quarterly, for ewnple)

, co11ection and analysis of etIvironmental samples from existing sampling l~tlous should be
Initiated in a timely fashion, while additionallnve&tiptions(slIch as for potential SOUICeS) should
be ooncluctccl,c.oncumntly. ~ possibility of the concu~t ~s ~ presen~ by Iim '.
Shafer (NaVy N:Clrthorn DiVision) it~September 23, 1993TRC ('l'ecliiIical'Review 6lmmlttee)
meeting•. Pe:baPs an interim IICtion, mentioned in the EPA's August. 11, 1993 comment letter
(Appendix D), would be ~priate f(;r Site 9. There seem. to bo general agreement among
the parties provldiOi teCMical comments and responses to comments that additional
environmental data is neeclod to determine along-term plan fot Site 9. An interlm action coull!'
allow tho co1lectlon of the onvironmenl!'! data from existing $ample loc:ations 10 beiin and
aa:ommciclate IICW intonnation generated eluring concurrent lnvcstlgat:lonl, such as the evaluation
ohddi~ potentWlOIInleI. .' "

4. ' Pales 5-1 - 5-3. While we agree with the~. On-gOing moilitorlng of groundwater
quality in the existlna Welll at Site 9,. we cannot agree that there is no continuing SO\lrce of
VOC. at the site baaed on cunently availablo infonnation. The oc:eurrence of VOCs .in
groundwater samples indi=tes·there may 'be more than ODe SOUfQe. Additionallnvcstigations

" .. "

ll.Oau.T 0,
GBllBBR, INC.
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should be conducted, both nO!1hand south of Neptune Drive, to respond to the questions and
comments outlined above and to identify, the source orsoun:es. Once tho source(s) is. (are)
identified, additiOnal' remedial actions sholl1d be evaluated. Institutional controls should also
address the· excavation and removal at the ash landfill should any construction occur in the
barracks area. '. .

5. Appendix D. In responSe to 0111' comment #16 in our August 10th letter concerning the
evaluation of radiMctive ilazards at ,the site, the Navy described the, instrument· used durina
investigations at Site 9, anG ~tated that •readins.S. abovo background were not rioted during the
survey·. ,However, we lU'e uncertain how backgro~d levels 'were determined•. PleaSe provide
apecJfie information concerning how background lovels for radioactive hazar<! ovaluation ,were
~ed. '

. Anc1rewi L. Tolman, C,G.
Chief HydroaeoIogist

6. GeDera1 Cornmeat. ~ s~bject ~ment was ~lCUssed during a conference cai! on
OCtober 21, 1993, by repleSentatives ,of the Navy, U.S. Environmental, ~teetion Agency
(EPA), and Maine Department ofEnvircmmentaJ~ti9Jl. We were biitially contacted by Bob
Lim of the EPA at 2 PM 011 Oetobe: 21st.lQ participate in the conference call that was to start
an hour later at 3 PM. We incIiceteQ we would need lD contact a BACSS representative to
authorize us to .actively, participate in the confercm:e call,but at a ~mum, we' could llsten to
'the conversation and ask questions. However, we never .received the conference call. ,We also
understand that Mr. Lim contaetedSUIlIn Wed4Ie (BACSS) a~ he contacted us. and that she
did not receive his meaSap' until· tllat evening. We lU'e Concemcd that BACSB did not receive
informatiori in a timely fashion about the conference cal1 from either the Navy or SPA. As a

. IeIU1t, BACSS wu left out. In ~tiOn, 'wO had indicated 0111' interest In partlcipatl.na in the
call, but ROGI was also left out. It was our llJI(lerstanding that the same}WtieJ involved in the
.conference call reprdini the Iune 1993 version of the IUbject document were io participate in
the latest conferenCe, call. Sufflplen& notice should be provided to.allow BACSS and its
repreIelItativea to participate in a CoftlU'UCtive manner." ,... " . " .

• • I"' ',. .

, Pl~ duet heatate to Sive,~,,~~~lIave ~y ,questiorlson"the comments,~e.· .
.. ,. . ',' '1':""01' ","":-" . "

Smcaety , ...'\\:.. • • • ~'..,~~,~,
'" ~rge 4) 't..... ,t

Robert Q. Gerller, In~. .~.. CAFlOLVN ...~~~

~ CJ
.0. ft. ~.

~
. ~eME •

• 1202' :
. ", . tI·~!"T1·'o~:""

Carolyn A. Iepqe. C.G.· #O"to6\ro
Directoi or Operati~s

" "
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RESPONSE TO U.S. ENVIRONMENTAL
PROTECTION AGENCY eOMMENTS

DATED OCTOBER 27, 1993

1. . General. It is agreed that the septic system is not currently a source of voe
contamination observed in this area. However, it is not clear how the
proposed monitoring plan would address past releases from this potential
source, especially in light of the proximity of the unnamed streams and the
volatility of vinyl chloride, the principal voe detected here. The monitoring
plan would be designed to ensure that the septic system remains a "non
source" and to determine the absence/presence of a continuing source.
Discussions during the preparation of the monitoring plan would be useful to
insure that this comment is addressed.

2. General. The Navy agrees that it is desirable to start the monitoring as soon
as the monitoring plan is approved.

3: General. The Navy has discussed the appropriate procedures to follow
administratively for the monitoring with the USEPA and Maine DEP. The
long-term monitoring will be governed by an Interim Record of Decision
(ROD) for the groundwater at this site. Also, please see previous response.

4. Page 2-4, Figure 2-2. The "LT-901" legend should not have been included in
the figure legend.

5. Page 2-12. 2.2.1.2. "Barium" should have been included in the referenced
sentence.

6. Page 2-25, 2.2 '. This section is now out-of-date. The current approach is to
conduct long-term monitoring, rather than the "source removal/off site
disposal" originally under consideration.

7. Page 2-26. At the time that the pre-design sampling was defined, the
expected remedial action for Site 9 was excavation and off-site disposal of the
septic tank and leach field. Since there was no evidence to suggest disposal
of listed hazardous wastes through the septic system, the excavated material



would be considered hazardous only it if exhibited a regulated characteristic,
such as corrosivity. Due to the expedited schedule that the Navy was trying
to follow, a decision was made to proceed with the TCLP analyses of the
samples, even though the septic system had not yet been confirmed as a
source of groundwater contamination. Now that·the septic system has been
eliminated as an active source, the TCLP results are not necessary, however,
they do provide some information into the leachability of these samples.



RESPONSE TO MAINE DEPARTMENT OF
ENVIRONMENTAL PROTECTION COMMENTS

DATED OCTOBER 27, 1993

This co=ent letter states that the DEP approves a long-term monitoring plan for
Site 9, provided certain conditions are met. The DEP, USEPA, and Navy discussed
the preferred mechanisms for administering the monitoring program in a conference
call on November 19, 1993. -

General Comments

1. The Navy is preparing a package of information addressing the issue of
background inorganics concentrations for various media at NAS Brunswick.
This package will include drilling logs, analytical data, etc. as requested in the
co=ent. This package will be delivered under separate cover.

Site 9 Back",around Locations:

A total of six (6) Terraprobe borings completed between Buildings 218 and
219 north of the breezeway, but south of MW-916, were free of any ash
material. The 1952 grading plan show the dump area to be approximately 100
feet south of MW-916. The boring log for MW-916 indicates clean sands
only. The ash landfill originally formed the ground surface which was
subsequently covered with fill. Therefore, the ash would be expected to be
found at about the same depths in all locations; in fact, all Terraprobe borings
that encountered ash did so at between 8 feet and 13 feet bgs. Therefore,
sampling depths are appropriate for the detection of dissolved contaminants.
Groundwater flow direction is known with enough certainty to establish that
MW-916 is upgradient of the ash landfill. Based on this information, the
Navy considers that MW-916 is an appropriate site-specific background
location.

Given that a site-specific upgradient location is useful for the interpretation
of site-specific impacts, and given that a long-term monitoring plan will be
developed, it is reco=ended that the issue of background conditions be
further addressed in the monitoring plan. The boring log for MW-916 was
inadvertently omitted from the draft final version of this document and has
been attached to this letter. The photocopy of one page in the field log for
T-23 included in the draft final document had two lines of information
obscured; this page has been re-copied from the log book and isattached to
this letter. The Navy contractor who conducted the field investigations, ABB- .
Environmental Services, Inc. will discuss this issue further with the Maine
DEP and the USEPA if requested.



Improper Application of AWQC:

Both the DEP and the Navy have stated their positions on this issue. This
will be discussed further and fully resolved as part of the interpretation of the
long-term monitoring data.

In addition, the Navy does not believe that AWQCs represent the most
appropriate criteria to evaluate potential risks to human health. The values
derived for the protection of human health from the ingestion of water and/or
aquatic organisms are based on outdated exposure assumptions and for some
compounds toxicity information. The Integrated Risk Information System
(IRIS), USEPA's primary source of peer reviewed toxicity information, has
deleted reference to these criteria.

Effectiveness of the Current Monitoring Well Network:

It is not clear specifically what additional information is necessary. The Navy
believes that two existing wells (MW-914 and MW-915) are adequately
characterizing ash leachate, for the following reasons. The two wells are only
approximately 10 to 20 feet downgradient of the ash, and screened at the
same depth as the ash. MW-915 1) encountered "oily looking sands"; 2) is
immediately adjacent to the Terraprobe boring T-15 (which DEP has stated
is in the landfill ash); 3) is located within the "dump" area identified by the
1952 grading plan; and 4) is downgradient of both the bulk of the ash landfill
(as identified by Terraprobe borings) and the "dump". Therefore, MW-915
and, to a lesser degree, MW-914 are judged as having been located in
appropriate locations to detect the groundwater impacts attributable to the
ash landfill.

Secondly, this co=ent questions the existing vertical coverage of the aquifer,
and notes that the specific gravities of vinyl chloride and other chlorinated
solvents are significantly different from that of water. This is certainly true
of pure products, but is definitely not true at the levels of contaminants
observed in these wells. The observed levels of VC, which range up to 30
p.g/L, have negligible impact on the density of the water and will therefore
result in no density-driven flow. Furthermore, the observed concentrations
are minuscule compared to the saturation concentrations of VC in water,
which is approximately 8,800,000 p.g/L. If pure product existed, then the
dissolved concentrations of VC would most likely be significantly higher than
what has been observed.

The site history (as reported in the lAS) involved only sporadic dumping of
very small quantities of solvents; the sIIiall quantities allegedly dumped are
unlikely to result in pure product reaching the groundwater. These activities



could result in low-concentration, sporadic detections of solvents, as we have
seen in the monitoring wells.

The difficulties associated with the sampling and analysis for VOCS, especially
vinyl chloride, are recognized. The Navy is interested in any information
regarding sampling and analysis protocols for vinyl chloride, and notes the

. importance of resolving all such issues prior to the initiation of the long-term
monitoring program. The Site 9 samples, as well as those from <;>ther sites at
NAS Brunswick, and at other locations across the state and country, have
been collected and analyzed using standard, approved methodologies. Thus,
it is not clear why these techniques are now considered to be "ineffective".

The Navy is attempting to locate additional literature relevant to this issue.
This information will be evaluated, with the intent of selecting the most
suitable sampling methodology. However, please recognize that it is not
appropriate for the Navy IR Program to embark upon a lengthy program to
devise· and develop innovative sampling techniques if acceptable ones already
exist.

The investigation into other possible sources of VOC contamination in this
area of the base may be done after sufficient monitoring data have been
collected from existing wells to establish that, ~ fact, a definable "plume" of
groundwater contamination or identifiable source even exists. The need for
a more extensive monitoring network is not indicated by the current data set.

Although the former drain clearly has some hydraulic influence, it is not
estimated to have a major impact. A quantitative evaluation of the hydraulic
control that the former drainpipe has is not yet needed. The seep itself has
been sampled and found to be free of any significant contamination. Should
the results of the long-term monitoring indicate the need for a better
understanding of the hydrogeology, then those additional investigations will
be done at that time.

Specific Comments

Page 2-1, 3'" paragraph. The test pit locations are shown on Figure 2-2.

Page 2-1, .sm paragraph. It is not clear if this comment refers to collection of samples
for chemical analyses, measurement of seepage velocities, or something else. These
questions will be discussed when the long-term monitoring plan is developed.

Figure 2-1. These wells were visited on 8/19/93, but the water level monitoring
equipment did not function at these two wells, even though water was present in the



wells. Future efforts during the long-term monitoring program will include
measurements from all wells.

Page 2-7, top paragraph. Lead concentrations in background sediment samples
collected from Mere Brook on the west (upstream) side of the runways ranged from
non-detect to 9.2 mg/kg, as compared to the 22 to 32 mg/kg detected here.

Page 2-11. Please see response to general co=ent regarding background locations.

Section 22.12-3. It is not known if the PARs, which were detected at concentrations
of only 4J p.g/L or less in these groundwater samples, are directly related to the
observations in some of the Terraprobe samples.

Figure 2-4. T-1S could have been colored solid black to note that ash was found,
however, the reader is cautioned that the appearance of the ash at this location is
different from that observed in other Terraprobe samples; based on .this different
appearance, T-IS was originally left unshaded.

. The nature of the object causing refusal in this location, which is outside of the
landfill and above the former drain, could not be identified without significant
excavation. At this time, the need for such an effort is not indicated.

Table 2-8. Co=ent noted.

Field notes. Copies of field notes taken during the installation of Terraprobe borings
are already included in Appendix A Copies of field notes collected during the
installation of conventional borings, the logs for which are in Appendix A, total
approximately 50 pages and will be copied and forwarded to MEDEP under separate
cover.



•

RESPONSE TO BRUNSWICK AREA CITIZENS
FOR A SAFE ENVIRONMENT COMMENTS

DATED OCTOBER 26, 1993

1. General Co=ent. The ash landfill has not been positively ruled out as a
potential source of VOCS detected in downgradient groundwater (note the detection
of vinyl chloride in MW-915). The data available to date do not conclusively
establish that a significant source of the VOCS exists. The long te= monitoring will
provide the necessary info=ation from which to evaluate the need for other
investigations. Those investigations, if required, can be initiated only after sufficient
monitoring data has been collected and evaluated.

2. General Co=ent. Hydrogeologic as well as chemical data will be collected
during the monitoring program.

3. Page 3-1, for example. The lack of reproducible detections of VOCs in one or
more sampling locations from one monitoring event to the next demonstrates that
these detections are sporadic. It has been suggested for some time that long-te=
monitoring be implemented at this site, in order to better characterize and
understand the contamination present there.

As noted above, the need for additional investigations "for potential sources", much
less the details of any such investigations, is not yet clearly established. This decision
will be made after sufficient monitoring data are collected and evaluated.

4. Page 5-1 - 5-3. See previous co=ents and responses. The nature of future
actions regarding the landfill will be evaluated once the long-te= monitoring data
are collected and evaluated.

5. Appendix D. The Monitor 4 senses ionizing radiation by means of a Geiger
Mueller tube. When ionizing radiation strikes the tube, it is sensed electronically and
displayed by a flashing count light. With this instrument, about 5 to 25 of these
counts per minute can be expected from naturally occurring background radiation.
The instrument did not detect readings above these background levels. The
instrument recorded only about 5 counts per minute at this site.

6. General Co=ent. The Navy apologizes for any misunderstanding. The
referenced telephone call was intended as an info=al discussion among the EPA,



DEP, and Navy. An attempt was made to allow BACSE to participate in this call
as a courtesy. Conference calls which involve formal discussions will be arranged" in
a timely fashion, as has been done in the past.
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