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Atin: Mg, Amy, Carzop

SRR Do g

Re: Expanded ile Organ

Locations: 122 and

Dear Ms. CaI'ZO -t» 4 eal et

As requested, on March 3, 2003, Mystic A1r Quality Consultants, Inc. conducte

ambient air sampling for volatile organic compounds in the apartments Teferonced: abo

> The sampling was conductfed to determine the presence of compounds related 1o, mel ol
’ that maybe present in the ambient air of the apartments. .. ~

Samplmg ‘was conducted using thermal desorpﬁon megdia and samples were
analyzed using gas chromatography/mass specttumn analysis, modified EPA TO1/TO2.
Analysis was performed by a laboratory accredited by the American Industrial Hygiene
Association, Sample BL 0176 was taken in the living room of 132 Arrowwood, BL 0193
was taken in the dining room of 124 Arrowwood, sample BL 0194 was taken in the living
room of 135 Arrowwood and finally sample BL 0195 was taken in the living room of 122
Arrowwood. At the time of the testing sample results were below detectable limits
and do not indicate high levels of volatile organic chemicals present in the
apartments. Please refer to Enclosure (1) for all the specifics.

Occupants in 124 Arrowwood complain of dryness and bloody noses when the
heating system is in operation. Relative humidity during the winter months in New
England is quite low usually around 20% or less. If occupants of the home experience
dryness of the mucous membranes it is recommended that they increase their water
intake. Mystic Air Quality does not recommend humidification systems since they are a
known source for microbial growth if not mamtalned correctly.

Communications (24 hours):
Office: (860) 449-8903 FAX: (860) 449-8860 | Toll Free: 1 (800) 247-7746

. . O L . J s T o o I
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e Can cause resmratory aﬂments as asthma, bronchitis, sinysitis,
nosebleeds or general dehydration.
o Skin moisture evaporan n can cause skin
"~ itching. i
o Irritative effects such as static electricity that can causeild
shocks are common
» The apparent temp.
thermometer indicates, and the body feels ¢ol

They also had concerns about the carbon dioxide 1
dining room periodically beeping but reading zero. If'th
should be conducted, after replacing the battery if the
is recommended that the unit be replaced.

duecﬂy
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Under, Contract No, N 64.72-92-D-1296; Task Order.No; 103, Engineering Field-Activity-
Northeas Naval Facilities Engmeermg;Command issued a: Record of Change ‘Memorandum to
EA Engmeermg, 801ence, and Fechnology. to ¢omplete: enyironmental:site investigation‘activities

d deve lan: for a.fuel oil release at-aresidential:duplex-housing unit
located at 122, ,_,24 Arrowwood Dnve ‘Nautilus: Park; in:Grotor, Conneécticut. The Nautilus Park
housing. development is aresidential:subdivisiomowned by Nayy Submarine Base == New
London (NSB-NLON):and. operated by: the!Navy Housing Authority.: Artowwood Drive' is
located approximately 1 mi southeast of NSB-NLON; nearthe intersection’ of Connecticut Route
12 and Gungy Wamp Road, in Groton, Connecticut as shown on Figure 1.

The fuel oil release was discovered in March 2002 during removal of a former 550 gal
No. 2 fuel oil underground storage-tank (UST), prevrously located at the northem s1de of the AT
122/124 Arrowwood Drlve duplex :housmg ni o

The: purpose of th1s ,Correctlve Actlon Plan is to prov1de a:detailed envn'onmental ‘sité avaliation
for: the fuel oil release:at 122/124 Arrowwood Drive ‘and develop tecommended remedlal actions
to mitigate residual péetroléum:hydrocarbon' contamination i site s6il and’ groundwater h1s o
Corrective Action Plan has been developed:in accordance with tegulatory réquireme e
established by the Connecticut Department of Environmentdl Protection (CTDEP);/as ~ = "
approprrate ,

1. 1 REPORT ORGANIZATION o iv-;-‘: e

This subsectlon 1ncludes a s1te dGSCI’lpthIl and summary of th ” ST removal operations
completed:by: Ph1111ps National-Sérvicde Station Equ1prnent Tnc: of Uneasville; Connectlcut
(SSE). The.remaining:sections:in this report address the follow g toplcs

¢ Section 2 - Summary of Env1ronmental Slte Investlgatlons—Summary of
i envrronmental fs1te 1nvest1gatlon act1v1t1es completed by SSE and RECON Engm

prov1d1ng an assessment of current site conditions based on soil and groundwater e
samplmg results obtained during site investigations completed by SSE, RECON, and EA

»iwith additional:sité-information: taken from N autllus Park constructlon plans prov1ded by
NSB-NL@ RE SRS AT .

| . Sectlon .4 =

groundwater based ‘oh the site evaluauon provrded it Sectlon 3 Th1s Subsection also

Nautilus Park — Navy Farmly Housing . it Correctlve Actxon Plan
Groton, Connectlcut o 122/ 124 Arrowwood Dtive
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provides recommendations fof continuéd grotindwater and surface water monitoring to
ensure that dissolved-phase hydrocarbons are not migrating offsite.

Appenduel prowd, s1eld Reocord oftWell Gaugmg
Appendix:E providesilaboratory chain-of
,,,,_,and:G mclude the tank pull repofts ok

e
»)

Connecticut lioﬁte;lzh and. Guhgyf\lvahmk ﬁoad VlhﬁGﬁotoh#Cenheemcut*eFlgureeleprowdes sthe--

location of the subject site, as taken from the Groton, Connecticut, U.S. Geological Survey
7.5-minute series topographic quadrangle map;: ‘Figure:2iprovides a site:map:showing-cutrent
cond1t1ons based on:construction;plans:provided:by:NSB-NLON:for. the Nautilus Park! res1dent1’al
deve/, QP res ompleted.during 17:0ctober2002:- The duplex-housing uhit
located at 122/124. Arrowwoeod.and several:neighboring housing units located along ArroWwood
Drive constltute the:area diseussed;in: this;Corrective Action. Plan; #itsnanly et v THAE

i

The 122/124 Arrowwood fuel oil release site is located on the north side of Arrowwood Drive
and is bordered on all sides by neighboring residential housing units i the:Nautilus Park: ¢ 7.}
residential development. Connecticut Route 12 and Gungy Wamp Road are located
approximately, 800 ft west;and-§20-ftmorth of:the site;; respectively..iThe Beaverdam Brook:
wetlands are. locat d across Arrowwood Drive,; idirectly: south.of the:site.: Beaverdam: Brook is

a headwater toa drmkmg ervoir-and is-¢centrally located iwithin the wetland area,
approx1mately 650 ft south of the fuel oil release site.

The topogr

of the. : ‘The topograph1ca1 rehi ;f 'from a locat1on »50 ft north of
122/124 Arrowwood Dr1ve tothe northern edge:of the Beavérdam: Brook: wetlands is::
approximately 2-3 ft based on survey information provided in a construction drawmg ent1tled
Existing Storm Sewer. System, Nautilus Rark, Groton; Gonnecticut-(Naval Bacilities Drawing -

Seve r 'l burled ut1l‘ 1es arez locate , :,1n the v1c1n1ty of the ‘subject ;e1nclud1hg dr1nk1ng water,
sanitary sewer, and storm sewer lines. An 8-in. water main (invert elevation approxiriately
3-4 ft below ground surface [bgs]) extends along the north side of Atrowwood Drive and serves

the duplex housing units and. several fire hydrants located w1th1n 100 ft of the! 81te An 8-1n

Gt‘oton ~C‘ohn‘ect1cut » ’ 122/124 Arrowwood Drlve

\\J
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cate south of the s1te Overhead

iI¢ and telephone s are. e vicinity, of the, subJects1te The.. Ry
approxrmate locations of known underground ut111ty hnes and storm sewer.outfalls.are- shown
on Flgure 3.

to 95 percent of ma);rrnurn gden _ ty‘ %avy Bureau.of Yatrds :clnd Docks Brawmg No 961532)

1. 3 SUMMARY OF UNDERGROUND STORAGE ] NK REMOVAL OPER TIONS

A 550—ga1No" 2 fuel,:oﬂ ST wa,_ removed from the northern s1de of the 122/1 124 duplex houslng
y.S 1 appro 2002. The.fuel 0il UST was a single-walled-steel tank;

estlmated to h ve been 1nsta11ed circa 1950,  The tank was: observed to: be 1n poor condltlon w1th
s1gn1f1cant p1tt1ng and holes. cdn oAl Lok st

Approximately 250,tons of petroleum-impacted: soil were: éxcavated:and removed from the:.
tank pit by.SSE, (RECON 2002a); ; Bedrock was: partlally encountered at/the-bottem of the tank
pit durrn removal.:Eight soil samples.were:collected from the sidewalls of the UST: -1

/-excavatron and submitted to Earthwise Analyt1ca1 Laboratory of New Haven, Connecticuit for.

analysis by the CTDEP extractable total petroleum hydrocarbon (ETPH) Method. Laboratory
analyses of post-excavation soil samples indicated that significantly contaminated soil remained
along the eastern and southern sides of the excavation following tank removal. The specific
Jocations and analytical results for the confirmatory soil samples are further discussed in
Section 2.

Free-phase petroleum was encountered at the groundwater surface in the UST excavation.

To the extent possible, the free-phase petroleum was removed using a vac-truck. On 13 March
2002, SSE installed a 10-in. perforated polyvinyl chlorinated (PVC) recovery well in the center
of the excavation prior to backfilling with clean material. This recovery/monitoring well was
designated MW-1. To enhance the recovery of free-phase petroleum at MW-1, approximately

2 ft of pea stone was placed at the bottom of the excavation prior to backfilling. Additional free-
phase petroleum removal was performed at MW-1 by SSE on 19 March 2002. No information
was available regarding the volume of free-phase petroleum recovered during UST removal in
early March 2002. Approximately 3,200 gal of petroleum-impacted groundwater was recovered
from MW-1 on 19 March 2002. There was no specific information available to assess the
volume of free-phase petroleum recovered on 19 March 2002.

Naytilus Park = Navy Farmly Housing ~~~ =~~~ . Corrective Action: Plan
, 122/124 Atrowwood Drivé :
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31dewa1k Momtorlng well MW ]
Drive. No information was iava/
development procediites;

Subsequent to the UST removal and backfilling act1v1ty, additional environmental investigation,
act1v1t1es 1ncludmg Installatlon of 5 addltlonal‘ mofntormg ' '

2002; were: prov1ded in: three separate reports*subrmtted"‘by RECON-" 23 'Api'll"2002 (RECON
20024),:14 June 2002 (RECON'2002b); and 17 Tily 2002 (RECON2002¢):

Following subission! 6f the énvirohthéntal investigation reports prepared by RECON! the Navy'
directed EA to complete additional site investigation tasks (1nclud1ng collection of dlrect-push
s011 and greundwater samples and mstallatlon of sentmel momtormg w lls)

at: 122/ 124 Arrowwood Dflve These ‘additional énvironmental 1nvest1
completed during October 2002.

Sectlon 2

NautilusPark'— Navy Fam11y Housmg
Groton; Connectlcut
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), and replacement/repa1r of several ex1st1t1é Jroonltormga wells, ; Dlrect pughi.bormgs and _,V»
dr1ll1ng operatlons including momtormg well installation and development were completed
15-16 October 2002, EA collected LY complete set.of well =
the 10.

A groundwater protectlon cnterla are not,_uapphcable ,as the‘ s1te 5,0

,HE

- XCOITCQUVC ‘Action Plafi
122/ 124; Arrowwood Drive:



Project No.: 296.0103
Revision: FINAL

IONS BY ‘SSE'AND RECON (MARCH-;

SSE completed water level gaugmg and groundwater samj

P
analys1s by the CTDEP ETPH Method. No information was avallable regarding 'the"spemf
purglng and groundwater samphn method The re orted con

Underwsubcontract‘-to SSE, RECON:Conipléted additional sité i igation’” g
April-June 2002 RECON completed 16 dlrect—push soil borings (B-1 TthronghLB 416) on 5 Aprll
2002, 12 dire Spush’ oﬂ”‘orlngs B ?'4A and B:17 thfough B27) on 2§ May 20024 glei:

At s011 bormg locat1on§ Wwhith 'éxhibited évidence 6
olfactory observatrons), saturated zone soil samples were collected at a depth equal to or below
1 interfac i ”’”les were sybmit 3

(
ATV E R LTt U o s ALy SRSt R SEl W W A SR AT 7 8 CRAE T yEn T T dap gy f" i £51
these loéatiots *Grou ng g1 The so

boring locatlons and correspondmg sorbed-phase TPH concentrations (mg/kgs aré provided on ’
Flgure 4.

was reportedly repaired in less than 1 hour. Based on discussions with avy Housmg Authority
personnel, water released from the broken main appeared to have been discharged to the

northeast below Arrowwood Drive. A petroleum sheen was observed at the surface of the
mounded water. The water main break may have contributed to the east-southeast extension of

Naiitilus: Park Navy Famlly Housmg
Groton):Gonnecticut !
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reen and riser.
semt ‘ ned. . . K.to: pproxrmately_ 1-2 ft-bgs; so that
the well screens crossed the groundwater interface. RECON developed the:new: monitoring,
wells shortly after installation usmg drsposable polyethylene ballers

MW-3, MW-7, and MW-8. LNAPL thickness was reported at 0. 02.in. at MW:-2iand 0i01 in. /.
at MW 7 and MW-8. Groundwater samples were collected from each well followmg gaugmg

submrtted to Spectrum Analytical, Inc_ fpr
Meth:

b
AR

volatile, orgamc‘compound- voe) analys1s by EPA

Total BTEX and TPH concentratlons reported in the RECON groundwater samples collected on
19 June 2002 are provided on Frgure 5. Spegi

excavatron from approxrmately 6 to 10 ft bgs Durmg the UST removal process
SSE completed remedial excavation at the former UST location over an area approximately 10 X
12 ft from ground surface fo.approximately. 6-10:ft bgs.SSE-reported that approximately: 16 tons
of petroleum mpacted soil was excavated and removed from the:site durmg UST removal e

Naytilus Park =~ Nayy Bamily Housing ~~ e -;q.:,,‘@erec’tive!Aﬁﬁoﬁ:mé]{
Groton, Connectlcut e 122/124: Arrowwood Drive
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excavat1on The excavation was completed in the directron of tHe ﬁtlllty shed rom groun e
surface to the top of a bedrock ledge 1 cated at approximately 6-8 ft bgs. SSE reported that a
layet of petroleu i3

Alebmpléted additional envitorimeiital
1nvest1gat10ns dur1ng October 2002 as detalled in the followmg sectlons '

T Cl
started at ground surfacé and“Were'advirnced to appro Hiaté l 12-15 f ,gs )
large bolder refusal was encountered, generally from & to t'bgs: The stib
characteristics were recorded and screened us1ng a photoionization (PID),
olfactory indication:: Satiratéd Z6tie soil samples Wwere'c to3
depth interval was consistent with the “smear zone” and field scidening frica
no dlscernable petroleum contarmnatron ) D1rect-push

» : 1rect—push ‘borifig' DP:5%
the potentralx for contammatron durrng sample transport ‘atrip'blank sample Was analyzed
the groundwater sample delivery group. The soil, groundwater, and trip blank samples-Weie™ '’
shipped by overnight courier to Chemtech of Mountainside, New J ersey, a Navy and CTDEP- N
approved labioratory (Efivironmehtal Liaberafory Analjtical Progtim No 11376) The soil and
groundWater samples were. each analyzed for V.Cs‘ 2 : ill)*y~ EPA Méthod 8260R

Nautilus Park.~ Navy. Famﬂy Housing - T T Corrective Action
Groton, Connectiéut ™ 122/ 124 Arrbwwood Drive

Plan
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1S p al f dlssolved-phase
petroleum hydroearbons from the. forme fuel xorl UST loeated behmd lt /135 -Arrowwood ' i
Drive. Similarly, direct-push borings DP-3.and DP-4 served:tofasséss potential irfipacts to-the: -
subsurface from the former UST located behind 141/143 Arrowwood Drive, and direct-push
boring DP-7 was, 1nstalled to:asses condrtrons downgradient.from the former/ USTibehindi~ - = :
121/125; Arrowwo , alr

T l’

; ) d: ening,.there were tio Sighificant 1ndrcatlons ‘of fuel:oil
contamination reported at any of the dlrect-push soil boring locations. This was:confirmediby:
the analytical data for both saturated zone soil and groundwater samples. There were no

exceedances, of. the, CTDEP.Class. GA/GAA pollutant mobility or:residential:direct exposure::

criteria for TPHs (both. 500 mg/kg) in ditect-push soil samplesicollected at:DP-1 through DP-7
which ,reported only:trace.coneentrationsof FPHs-at:a range 6f:5.9-9.6:ing/kg. ' Thete were no:"
detectable concentrations of VOCs or MTBE in the drrect-push so11 samples

There were only trace concentrations of petroleum hydrocarbons reported for dlrect-push
groundwater samples collectedfat DP—] through DPr7 Benzene was detected at concentrat1 (

ct-push. borir z 80lmg/L), below the correspondmg CTDEP Class GA/GAA
groundwater protect1on criteria. There were no exceedances of the CTDEP surface water
protection;or residential: volat111zatron efiteria. -«* “oiienon

SSE has provided preliminary analytical data (CTDEP ETPH, mg/kg) for excavation sidewall
and tank pit, bottom;soil samples:collected:following removal-of:fuel 0i- USTs previously located:
behind 122/124, 121/125, 131/135, and 141/143 Arrowwood Drive:: Thesé data’aié ptovidéd o
Figure 4 together with the approximate extents of the UST excavations. With the exception of
the fuel oil UST excavation at 122/124 Arrowwood Drive, the only confirmatdrysoil sariple’.<
location at which TPHs were reported above the CTDEP Class GA/GAA pollutant mobility or

residential direct exposute:criteriai(both:500: nig/kg) w’assthe west/northwest srdewall of: th 5 UST!

this sarnpl'ng ocatron féﬁged fromi6 '18‘19 t0'4 8,782img/kg) which is 1nd1cat1Ve of soil piotetitially
saturated with v ;

1'Plan

Nautilus;Park — Navy.Family Housing o <L iCotrective Act
Groton;- Connecticut .- 122/ 124 Arrowwood Drive
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7on
7 October 2@6)2 seemed to mdrcate that petroleum h drocarbons had vnot migrated from' ‘t’hé’UST
previously located behind 121/125 Arrowwood Drive: To fuither ass6ss potential substrface
impacts directly downgradient from this former UST, EA completed a conventional s011 boring
(identified‘asiSB+1):0n'9 October:2002 usinga track=mountéed: &
Testing and Drilling; Inexof Troy, New York: Soil: bormg
was;continuously: logged-and screened-with a PID by th
and P]D readings? exhlblted nos 1hd1cations ‘of futl 011 Contartii iatioh!

ng'DP-7

Mounta1n31de New Jersey for analysrs The soil sample was analyzed for VOC§atid MTBE by
EPA Method 8260B and TPHs by the CTDEP ETPH Method Analytrcal data reported for the
soil sample are; provrdedr in Table 3.::The laborateé i cun

There:were no reported concentratlons of VOCs ot MTBE:in the §6il’ sample collected at SB 1 —
The. reported concentratron of ‘FPH was 61 mg/kg si gmficantly -'below the CTDEP ~C ass ‘

gu :S. EPA 1991)
The monitoring wells were installed using a track-mounted dr111 rig and drive-and-wash methods
(with 4-in. inner diameter casing) through the overburden to completich ‘depth ot uritil
encounterm g bedrock or other refusal

il de sc,gptrons;were reoorded m the deslgnatedxﬂeld notebook and'on; Log of! 3
forms (Appendlx A). The soil borings were described in accordance with American o i
for Testing and Materials Method D 2488-93. Soil samples were screened in the field utlhzmg
closed-container headspace analysis with a PID.

ug ~Navy- Famlly Housing A
Groton Connectiout.: s 122/124- Artowwood Diive
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Saturated zone s0il samples were collected from:the:depth mterval at- which:the most: s1gn1flcant
indication, of petrolenm hydrocarbon contamination was; observed (7-9-ft bgs at MW=3R) ot from
just below the groundwater interface (i.e., center of the “smear.zone”) if:there was no dis¢ernable
petroleum impact (6-8 ft bgs at MW-9 and MW-10).

The soil samples collected at MW-3R, MW-9, and MW-10 were shlpped by overnlght courier to
Chemtech of Mountainside; New; Jersey fot: analysis. 2 The soil: sainples ‘were each analyzed: for
VOCs and MTBE by. EPA-Method 826OB and forTP s-~by the: CTDEP ETPH Meth d SRR
Analytlcal data report_( for

| MW- 3R MW 9 or MW 10 The reported cohcentratlons of TPHs ranged from 64 to 67 mg/kg,

significantly below the CTDEP Class GA/GAA pollutant mob111ty or res1dent1a1 dlrect exposure
criteria for TPHs (both 500 mg/kg). " Ao _ : .

2232 M

) 1tormgaWell Installatlo,

Mon1tor1ng, wells ‘Were, mstalled fusmg;new PVCriser casmg and well screens. i Matenal was:

delivered d1rect1y to the field:in:packaging from the:manufacturer. *After the borehole was drilled
to completion depth, a 2-in. inner diameter Schedule 40, threaded, flush-Jomted PVC riser casmg
and. attaqhed sereen were!set through the 4—1n 1nher dla‘meter casmg 1nto the borehele The’ s

dlametera(‘ #in: d1ameter in the caserof monitoring’
casing that was grouted in‘place;with:aicement:collar:andholted: ¢ap

MW-IR) protectrve steel
are - was taker‘'to ensure
casing:did notrextend-into the bentonite chip seal’arid comptomise’ the N
1ntegr1ty of the omtormgﬁ well. ;:At:the ground:surface, the.cemeritiforted a 2:ft x 2 ft,

ok GutWward :around:the:well::An:internal: grout collar wi .placed in
1e. 3 ner:casing and-the outer-protectivesteel casing from below the -
frost line to the ground surface: The wells-wére: provided-with-exparndable well caps and brass
locks (keyed alike).

Soil cuttings and drilling fluids (including decontamination, development, and well purging
fluids) were containerized in U:S.Departmentiof: Transportation: approved 55-gal driims ‘and* -
staged at the: ‘ffs1te\,des1gﬁated staging area (Setviceberry Rodd ]Depot) ‘at the end of each’ day
The drum labeledand:staged-in’ accordanees with-applicable state ‘and federal regulations.
The drums wéreremoved: for.disposalon:26:NovémbBer 2002 by R:M. Jones and Company Inc., -
a licensed waste:disposalicontiactor. Steameeleaning of the drill rig; drilling augets, rods;’ SPllt'

Family Housing o T (i Corrective Action Plan

Nautilus Park —Navy Fe A
Groton, Connectiout. .ot 122/124 Arrowwood Drive
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balrel samplers;iand other:dowhnholé:equipment'was pérformed ptior to use-at each borrn g and
after the completion of the final bormg aty the offslte decontammatron p‘ '
Serviceberry Road Depot staging:area.:

2, 2 3 3 Momtonng Well Repalrs

9 October 2002 An“8 4. dlameter protectWefouter caslng ﬂush—moUnted) and 2ftx 2t B
4-in.sthick concrete:pad:sloping outward-around the:w arto the: newly
installed monitoring wells at the site. -/An inteenal:grout Fcollar was placed 1n~'2the anfmular space’
between the inner casmg and the outer protectrve steel casrng from below the frost lme to the

2. 2 3 4 Monltormg Well Development

The newly installed monitoring wells were developed between 10:and15:Qétober 20025 .0 .
to remove silt from the well screens and to ensure that representative groundwater samples could
be collected.: Momtorln g wells wete developed for'a’ max1mum of 2 hi :
i.ndic,atqr-; parame re:

ha: surge“block and ‘pump

of sedrment ‘wrth a perrstaltic pumpf ‘-'Care rwas taken durmgésurgmg totensure that lo‘w pressures
within the, well casing .and: sereen

continued until little.or no sediments ntered the well;» Followmg surgmg, the iottitoring wells
were continuously pumped using a Geo-Tech® variable speed peristaltic punip-and-dedivated’ .=+
polyethylene tubing. Temperature, pH, specific conductivity, turbidity, dissolved oxygen, and
Eh were monitored during pumpirig: at arate of:ong:reading per well casingivolume removed:
Water.quality data were tecorded onHield Record ofWell Developmeérit forfnSi(Appendrx :
Turbidity was measured . when;the samplée was:brought to-thessurface.! ‘Pumping contin
parameters:had;stabilized 10 ppercernit change between: three consecutlve,readmgs and'the”’
turbidity did not exceed 10: mnephelometric, turbidity:units; orfor:a maxirufi'of:2 hours':
Momtor;ng well.development fluids:weréicontainerized:ihUJ:S: Departmient of Transport
approved:55-gal drums that wereistaged;atithe offsite:designated:stagin i
Depot), prior to. disposal.on 26 November:2002; as-discussed-above:

2.2.3.5 Surveying

Hor1zonta1 controls were reported based n th Connectlcut Plane Coordmate SYStem
Vertical control was established in accordance with National Geodetic Vertical Datum.

Nautilus Park .Navy Famrly Housing PRSI 6" Al h
Groton, Connectlcut 122/ 124 Arrowwood Drlve
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ring Well Sampling ;... v o b o

1ty, turbrdrty, dlgé(;lved oxygenb and Eh
ing Fhe Eurgmg,process to documentthe stabilization, of water. quality.prior.to

parameters were measured and recerded on Field Rleeerd of Well Gaugmg, Pﬁrglng,;' and

Samplmg forms (A !erglgl‘)g D)..As mmary of the:_ stabilized water gualrt ;

Cs.and MTBE by, EPA.

Method 8260B. Analytical data reported for the groundwareryéamples collected durmg
15-16 October 2002.are summarrzed Table 5. . -

Benzene (26 pg/L) and TPHs (2 600 ug/L) were reported'at concentratlons above the CTDEP
Class GA/GAA groundwater protection criteria at monitoring well MW-7. There were no other
exceedances of the CTDEP Class GA/GAA groundwater protection criteria reported in the
groundwater samples collected during 15-16 October 2002. There were no exceedances of the
CTDEP surface water protection or residential volatilization criteria.

Trace concentrations of non-BTEX VOC:s (i.e., < 10 pg/L total VOCs) were reported at several
monitoring well locations. However, non-BTEX VOCs were also reported in the trip blank
sample at 1.1 pg/L, indicating that these compounds could have been introduced during holdmg
and transport of the samples, and may not be representative of site conditions. '

Nautilus Park ~Nayy Family Housing =~~~ .l Correttive Adtion Plar
Groton, Connecticut, - ¢, 122/124 Arrowwood Drive’
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Trace concentrations of MTBE were reported at several monitoting well locatlons mclﬁdmg
MW-5, MW-6, MW-9, and MW-10. Reported concentratlons of d1ssolved—phase MTBE ranged
from 0 64 to O 79 ug/L d T 8t : :

should be noted that the trace concentrations of MTBE'detected in groundwatet in the vicinity of
122/124 Arrowwood  Drive may also have resulted from other sources, such as mlnor gasoline .
releases frot' vehicles of 1 amtenanc‘ef quipiient.’ Ho o

than 0. 01 in. Momtormg well MW-4 was dry. The depth to water at the remaining monitoring

well locations ranged from 3. 30 ft bgs (MW-6) to 6 351t bgs (MW -2). The results of the
15 October'2002 Fatiging everit ‘ai’ ‘suitiarizéd in Tablé'6. The interpre d groundwate
conte b‘asedio he-well gdata*’ls provid ’gdi

. g viell g y
(19 June 2002) and EA (15 October 2002) is provided in Table ‘ﬁo
momtormg wells MW-2, MW-7 }and MW 8. LNAPL was also observed and removed from

\llMW‘. /MWlRpA O {C ‘

15 Octoberi2002;

Nautilus Park; = Navy.Family Housingk - e et Corrective Action Plan’
Groton; Connecticut i~ ; 122/124°Atfowwood Drive
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3. ENVIRONMENTAL SITE EVALUATION . ..

{ ,10usly released
to the subsurface from the former 550-gal fuel oil UST at this address Th1s sectlon also includes
a prehmmaryvevaluatlon of ,fuel o1l UST removals completed. at several meighborin; g res1dences

__,e' Descrrptrons
dhydrogeology, arerbasedkprrmarll,y oni:
the fmdmgs of monrtormg well 1nstallat10n and soﬂ bormgs completed by RECON during

Complex ‘within the watershed of the Poquonock River. Several drmkmg water reservoirs are
located within this watershed. Groundwater in the vicinity of the site is classified:as GAA by .
CTDEP. The GAA classification indicates groundwater that is.a tributary fo a pubhc drmkmg
water, supply reservoit., As discussed, prev1ously, Beaverdam Brook is: located approx1mately

In descendrng' order o

Py e s}&i

. glacial till:

 Fill Material—The fill material is composed of silt and sand and often contalns a root 7.

. 2one,; . This v u itis likely to haye been posited during the: ‘gradin‘g activiti‘es coi‘npl‘eted i

N0 s;»of sﬂt gravel and rock fragments may be present The sand unit rang’es
in thickness up to approx1mately 15 ft and appears to directly overlie bedrock in most

NautllusP"‘"k"’ Navy Famrly Housing T g CorrectlveAchOnPlan
; P 122/124 Arrowwood:Drive
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areas of the site. "Ohe'sbil Borihg 16§ (B-9) rioted'a séparate layer of silt within the sand
unit, although significant silt units do not appear to be common. The sand unit has been
1nterpreted to be glacial outwash deposited by glacial melt water stream (RECON
16" Watki' table*f"  ptésent within'the sand uiit, and-appe %1 s 16 be th

1nc1ud1ng silt and clay. This unit has been reported in two soil borings (B-2 and B-27)
and does not appear to be a s1gn1kf1cant overburden unit that is present Across the site.

s;v;
¥

A descrrptlon of bedrock geology 1nd1cates that bedrock'inl thé' NSBNEON 4tea & comprlsed of
med1um-gra1ned granitic gneiss (Brown and Root 1997). Regionally, bedrocktopography can
range in: eleVatlon by approxrmately 50 ft.: H111 d valley he“‘bedroc’ i"fgc

57, sy groundwater flow at the sité
is toward the south-southeast Groundwater ﬂow appears to be s1m11ar to site surface topography_
which slopes-towdrd:the'southeast The grounidwiter flow' i tdv’(?ﬁfd th“égBea verdam™ -
Brook wetlands located sbutheast of the sité dres;” R

The sand overburden unit contains the majority of soil and groundwateriHipatdt t
No site- spemflc hydrauhc testlng of this un1t has been  completed. %there%ture values of hydraulic
' ’ ) 83‘3 f’t"7 ’

sectlon has been developed ag? shown of F1giii“é 7? The efoss=section extends fény the former
location of the 550-gal fuel oil UST (previously located to the north of 122/124 Arrowwood

Drive).in:a:southeasterly-direction thiough the central axls of the petroleUm-impaéted' area’and
telmlnate ) the south of the: dUplexﬂhousm ‘ ;

Nautilus Park-~Navy. Family Housiné -
Groton; Connecticut "1 -
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3. 2 NATURE AND EXTENT. OF CONTAMINATION

This subsectlon provrdes medra—specrfrc evaluatrons of fuel 011 contamrnatlon in: the v1c1n1ty of
122/124 Arrowwood Drive, including sorbed-phase dlssolved-phase and potentlally free-phase
petroleum hydrocarbons..

,k,orbed-phase contamin“ation' is:understood to inglude
oil: samples collected from below the high. groundwater
geologic cross- sectron provrdedaon rFrgure 7.= G

For the purposes of thrs srte evaluatronr,k

asuremer i ober 20 _e‘ h1 gh groundwater table deprcted
on Frgure 7 is based on momtormg ~well gaugmg data~collected by:RECON ion:19 June:2002. It
should be noted that, sorbed—phase oleum:hydrocarbons may - be present slightly- above the:i:
h1gh groundwater table celevation:shown on Flgureg as a-result: of contamination: from: 1mpacted
groundwater and/or LNAPL dui 'ng historic.periods of shallow:groundwater. Asidiscussed
previously, localrzed groundwater moundrng in the vicinity of MW-4; ds.a result of the:S Aprrl
2002 water main break, may also have depos1ted hydrocarbons above the hrgh groundwater table
shownonF1gure7 siere Koy Loadd el Dot , Caner g et b o

prrmarrly assomated w1th the fme to coarse-sand un1t : Post—excavatlon SOll samples collected
from the so theast f ank:pit.sidewall behrnd 122/124: Arrowwood Drive reported .
PHSs up.tc 194 mg/kg .-Downgradient to this.location;sorbed<phase TPHs have
at concentratrons up to.13,400: mg/kg W1th1n the petroleum—impacted area:’ Based

The interpreted extent of sorbed-phase TPH contamination resulting from fuel-oil released from'
the UST formerly located behind 122/124 Arrowwood is depicted on Figure 4. The residual
extent of sorbed-phase contamination- 1neludes an isolated atea (approximately 325 ft%) centered:

: Y . f the er- UST excavation:: s The: 'sorbed-phase
atio; 1 teach of these soﬂ borlngs was 7;700:mg/kg: :The soil boririglogs-
B-8 and groundwater elevation data in the.vicinity: of this area indicate:that sorbed--
ase roleum is, present from: approxrmately 5t0.7.5 ft bgs cons1stent w1th the 2 ;:nft saturated
zone 1nterval above shallow bedrock oo dwb i Dprni e T e T e

The source for the separate upgradlent -area o ,,‘1mpacted s011 centered around sorl bor g ’B-7
and B-8 is assumed to be related to fuel oil released from the UST formerly located behind
122/124 Arrowwood Drive, particularly,since several upgradient soil borings (itcluding B-9,
B-10, and B-11) did not exhibit evidence of petroleum contamination. It is not clear, however
why there is a discontinuity. between thrs 1mpacted area and the larger i pacted ‘area extendrng

Nautilus Park — Navy, Famlly Housing =~ i CorrectrveActronPlan
Groton, Connectrcut : 122/124'Arrowwodd Diive
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from the former UST location south to Aftowwood Dvé. ThE complete extent of the lr'hpa(‘:te’d“‘
area centered around soil borrngs B 7 and B 8 will be further delmeated as part of the -

The remainder of the residual sorbed-phase fuel oil contamination appears to ¢onisist of two =
areas of elevated TPH concentrations, meeting at soil borings B-19 and B-24, in the center of
Artowwood Drive. The first of these impacted areas includes Sorbéd:phase ¢onitamination below
the foundation and front yard of 122/ 124 Arrowwood Drrve extendrng toward the southeast to -
soil bormgs B:19-and:B+<24:i i ' e foot

4,200 ft*.: The depth to bed ock

UST located behmd 1 4 At

may also beapresent sati3x ] :
with:the:5 Aprili2002 watef main break" The rep
’ samples célleotéd ffom ':this imp‘ac‘:téd area pn ge'

There appears to be a separate area of sorbed—phase fuel oil contammatron located 1mmed1ately
cast of the area discussed above, extending from soil borrng B 19 to the northeast corner of
135 Arrowwood Drive:"Th "mpacte ‘afedhas @ tot: ( i

sorbedrphase hydrocarbon contamrna ;
table to: the bcdrock surface or approxrrnat

A O1l borrng
B- 24) to 10 000 mg/kg (sorl borrng B- 27) although previous obséivationsof LNAPL. at -
momtormg wells MW-7 and MW 8 1ndrcate that sorbed-phase TPHs may be closer to the

wrthrn tthe sorbed-xphase contarinnatron aréas; the corréspOndr’n g average"I‘ PH ‘corncentrations, a
porosrty 0f:0.35; and an-average soil bulk densrty of 107 1b/ft’: “Detailed ¢ nass
estimate calculations andisoil property:sources are provided in:Table'8 and’ Figu \ 1
a fuel oil specific gravity of 0.87 (from the material safety data shiest for No: 2 fiiel il ‘Arfierada

A rev1ew of apphcable CTDEP regulatory criteria‘indicates'thit the sevéral potential’
contaminant exposure pathways must be considered for the sorbed-phase petroleum
hydrocarbons discussed above. These pathways include:

Nautilys Park —Navy. Family Housing

Groton;, Connecticut - ¢ 122/124 Atrowwood Drive
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-hy (ro arbons whrch have the potentral to 1mpact groundwater
Since Arrowwood Drive i is located within a CTDEP Class GAA groundwater area, the
applicable pollutant maobility criteria for Class. GA/GAA groundwaten apply (Appendrx B
f

ese;: sorl‘ samples were
-8R).orn downgradlent to the

Soil samples which reported TPHs above 500 rng/kg mcluded 10 d1rect—push bormgs
.., completed by | CON during: AprilsMay 2002 and 4 excavation rsrdewall samples

The residential direct exposure criteria:apply to‘petroleum:hydrocarbons in‘$oil-located

within <4 ft of the ground surface, since these soils are considered to represent a potential

~ exposure route to site residents (Appendix A of Sections22a:133k=1-tHbugh 22a:133k:3"
of the Regulations of Connecticut State Agencies). The residential direct exposure

:-;c}ri{teri,agf(iqfns)t‘;applr}’é LQiﬁoi;le',lo d below asphalt or concrete surfaces Spec" fign s i

There were no reported exceedances of the CTDEP resident1al directiexposire ‘criteria in'
soil samples collected by EA during October 2002 (including direct-push borings'DP=1+
through DP-7; soil boring SB-1; and samples collected during installation of momtorrng
wells MW-3R, MW-9, and MW-10). However, these soil samples were collected from

S 7, 444444 o Corrective Action: Plarfi
122/ 124 Arrowwood Drive
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I ¢ ' | non-paved
B areas below whrch sorbed~phase contammauon 'has been mdrcated at <4‘ ft bgs ”These

1nferred based ont s‘amples collected from approximiately 5't6 8*ft~bgs ‘and the asstimption
v thatisimilar concentrations ‘teported if s e” samples wet cted

The CTDEP resldentlal volatrhzatron cr1ter1a*for‘-soﬂ.vapor apply to' VOC 1o ted below
or adj acent Lot 1denha1 burldr I3 ’

ofs [ : _ples
collected between the hlghfand low:groundwater tables'shown o Frgure 7 ‘and-previous

observations of LNAPL in the: vicinity of duplex housing foundations: the ‘poténtial exists
for soil vapor concentrations to exceed the corresponding CTDEP residential
volatilization criteria. Soil vapor concentrationgiwould likely bé miiost elévated dur1ng
periods of low groundwater, when Vo1ded soﬂ pore spaces would be exposed to sorbed—
s phaSe hydrocarbons remarnmg sin the “fst Ot 1 i

16 VICInItY: | 1021124 Arrowwbod Drlve by:SSE; RECON; and BA-are ptovrded iti'tag map
format on Frgure 5. Specific BTEXrconstituent; MTBE, and total VOC &oticentrations réported

in groundwater samples collected by EA at dlrect-push bormgs DP 1 through DP- 7 on 7 October |
2002 and at site- momtormg wells% durln‘ 16+ 2-ate pri '

PRy

Nantitus Park = Navy’Fanlily Houksin»gb | Al “Corrective A 'on"'v"‘lan
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located within areas determmed to contain sorbed-phase TPH concentrations >500 mg/kg each
have reported di d/ : ncentrations above the; correspondm g

lthou gh traoe eoncentratlons (1 €.y
torlng wells, MW 9.and MW -10: were::

groundwater int the eastem extent of the sorbed-phase contammant source area appears to: ﬂow &
directly south, possibly south-southwest, as opposed to southeast in the direction of monitoring
wells MW-9 and MW-10. Thereforg, although these.monitoring wells serveito bound the :
southeastern extent of the fuel oil plume the well locations are not entirely adequate for
monitoring potential, .(Of;fSJE@ migration of, dissolved-phase hydrocarbons: These flow: patterns

are based on limited gaugmg data (i.e.,.one data round)_ar;d addltlonal_ data may sl1ghtly alter
the 1nterpreted site groundwater flow patterns T PRI S T RTORTLIE T RS

Given that groundwater flows as depicted on Figure 6, the groundwater samples:collected
at direct-push borings DP-1, DP-6, and DP-7 are the only available data to assess potential
migration of fuel; oil,compounds from the sorbed—phase contammant source’ area‘r.*' 'I“he

criteria comparatlve. fereneeof’ 1 | ug/L h At (should be noted that the reported TPH and BTEX
coneentratlons at. DP 1 may be: due An: part Ewhole to petroleum released from the'f ?011 UST

it is also poss1b1e that the dlssolved-phase concentratrons reported at DP-1 wefe the result of
rmgratlon from the sorbed-phase contamlnant source area north of 131/ 135 Arrowwood Drlve

above. the correspondmg CTDEP Class GA/GAA groundwater protect1on'cr1teria comparatlve
reference, it 'should: be noted there‘-‘ 8 been no indication ‘

Nagtilus Park = Navy Family Housing ;. . Cometive:Action Plan
‘ 122/124 Atrowwood Dtive




Project No.: 296.0103
Revision: FINAL

N Page 22 of 36

" October 2003

eering, Science, and Technology, Inc.. oo 500

which encompasses- momtormgfwell‘ Tocations MW:1
MW- 8 has been estrmated to he approx1mately}6 kg or

, G ‘ safety data 8 f
No. 0@88,Januaryr1998)uthe stimated- ifiass of ‘dissolveéd:phal
dlscussedfabove is eq valent to<1 of fu

contamlnant exposure pathWays nuist bé considered fo
hydrocarbons discussed above. These pathways incliidé

The CTDEP Class:GA/GAA:
v heoniparitive: reference fo ie GA/(
*‘roundwaterfi{pr‘dteetﬂi‘on?icrité’rla are ot ppl able as‘the’site is classified-as a'¢

aquifer that is-located within & protected watershed for:public:drinking: water supply
eservoir; as perthe City:of Groton Wiater Comrmission. : The applicable refiedial &
:standards over time for groundwater:at:122/124: Arrowwood<Drive consist of background -

concentrations (i.e:;:non-detect) for: the-applicable contaminants  éficoncern: {(TPH TEX

,and MTBE). - Specific, groundwater protection:Criteria: comparative refefences for: e
?(,,1.1§., olved-phase;contaminants-are: prov1ded for: BTEX constltuents MTBE and TPHs 1n '

Generally, exceedances of the CTDEP Class GA/GAA groundwater protectlon cr1ter1a
-s comparative references have been:limited:to-samples collected from within the sorbed"“‘"‘ :
-..phase.contaminant.source.area; ‘1nolud1ng ‘monitoring wells MW=1; MW:2, MW-4
MW-5, MW-7, and. MW_,8 Dissolved-phase TPH:and/or benzene:concentratibns have
exceeded the corresponding CTDEP Class GA/GAA groundwater protection criteria at
-these locations.; During the most.recent. groundwater sampling event (15-16 October -
), EXC danc! he, CT] ,*_‘EP lass GA/GAA groundwater protéction criteria w1th1nf

» phase contar a have been limited to monitoring ‘well MW-7,
although sheens were observed at monrtorrng wells MW-2 and MW-8.

Nautilus Park ~ Navy Family Housing ST Corredt
Groton:Gonnecticut-. § % .- 122/124 Atrowwood Drive
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that have the potent1al to; d1scharge to sqrface Waterbodles (Appendlx D of Sect1ons‘ 22a—
133k-1 through 22a-133k-3 of the Regulations of Connecticut State Agencies).
Groundwater flowing from:the. fuel oil release area:at:122/124 Arrowwood Drivé!
ultimately discharges to the Beaverdam Brook, located approxnnately 650 ft south of the
... site.. The; Beaverdam. Brook.is a headwater: to.a: drinking wyater reéserveir-and is«centrally’
' ‘;ook wetlands ' pec1f1c surface water protectlon cntenaiﬂ

) " The residential volat111zat1on criteria.apply-to- d1ssolved—phase petrqleum hydrocarbons
that have the potential to impact indoor air quality in a residential bu1ld1ng (Append1x E
... of Sections 222-133k-1 through 222-133k-3; of the Regulations:of Conneeticut State:
Agenc1es) ‘The depth to groundwater.and.relative lo¢ation to-residential housing.
foundations a.long Arrowwood Drive require that the residential volatilization criteria be
evaluated. Specific residential volatilization criteria for dissolved-phase contarmnants are

provided for BTEX constituents, MTBE, and TPHs-in; Fables 2 .and:§u 4 -«

.. Nome. of the groundwater samples collected in theivicinity .of 122/124 Arfowwood: Dr1ve
' have exceeded the corr ,pondmg ( dential ; volatlllzatmn cr1ter1a ¢

; Xceedances of, the ,CTDEP, Class ;
0 : te rative referencefor.benzene reported at ‘soil
borings,DP- l'iand [ P‘ ‘The. di ed-p €on ,entratlons repcrted at:soil-boring DP+1.may:
be associated with fuel oil releases from the UST formerly located behind 131/135 Arrowwood
However, dissolved-phase benzene and total xylene concentrations reported at DP-6 are most
likely associated with trace level migration from the sorbed-phase contaminant source area
) located along Arrowwood Drive.

Naitilug Park — Navy Fainily Housing FIGETSTL I Correc‘hveAc 1cn an
» Groton Connectlcut 122/124:Arrowwood Drive
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®

g -bear1ng
unit: Add1t1onally, based:‘o the res1dual contdminant miass, and correspondmg tuel oil volume
release (estimated:at approxithately 2;400 gal); it'cin be'inférred that fuél 6il has been released at
this location for at least several seasons. A loss of 2,400 gal of fuel oil would certainly have
been noticed had it occurred over an interval less tharis&veral yeurs: Although thé specific age
of the fuel oil releases perrod and the s1te specxflc hydrauhc conduct1v1ty are not known,\ based
on therconcentrations of: 5o ase 4 - )

;g

The¥d1ssolved—phase analytical data ov1ded ith? ilable groundwater
sampling results:for:the site.” These nclude‘samplmg events coripléted on'19 éMarch 19 June
and'10+15:Octobet 2002. 1At locationsiwhete:dissolved:phase fiiel bil com
detected, there has been a consistent concentration decrease observed betweéh the Tuné afid
October 2002 samphng events Durrng th1s perlod the water table elevation decreased between
it isbelieved that 'the apparent
reductron in d1ssolved—phase hydrocarbon coticentration’s is‘asssciated with the fediiced Water
table elevation. Since a significant mass of sorbed-phase hydrocarbons was no 1 %r_ in contact
with the groundwater during the October 2002 sampling?évent, it'{s* liéved tHi
corresponding dissolved-phase concentration measurements were reduced relative to the samples )
collected durmg June:2002; whenythe “‘smear Zone” was's

aiip

It should be noted that the: appafentreductlon e
October 2002 may-also‘be: assoc1ated
attenuatron SEEE ! o8

3 23 nght Non-Aqueous Phase Eiquid ' t+n 70 0 @inoniianng 20

As discussed:in Seétion’ 15 SSE obsérved: ENAPL he groun divates mterfaée durlng removal o
the 550-gal fuel 0il-UST-formetly‘ located-behitid 122/124: At

rrowwood Dfive. LNAPL includes
free-phase petroleum product occurring as a sheen or thicker layer. To the extent possible, this
LNAPL was removed. There have beénino:-fufthet obsetvations 6fLNAPL at thislocation.
During the monitoring well gauging event completed on 19 J une 2002 LNAPL was reported at
momtormg wells MW:=2: (0 02 £t thickness)‘and 'fb 1ito 118 M d'M ‘

Itor

Nautilus Park —Navy. Farmly Housmg . AR J 1 Pla
Groton, Connecticut 122/124 Atrowwiood Drive
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Although there has been :an apparent reduction in the thickness of LNAPL observations, it should
be noted that LNAPL may have been present above the water table during the 15 October 2002
well gauging event. During periods of elevated groundwater itis poss1ble that LNAPL may be
observed.at 1ncreased th1ckness levels‘ Bprgn o) sribion ey eSO pa by et sl

Gits

3.3 CONCLUSIONS

et e rre . ten sonl e ..ilv, Festrn ST e R e i i
AT r Y i S

Based on the review of recently collected env1ronmenta1 data and prev1ous investigations,
the following conclusions can be made regardlng envrronmental lmpacts at the s1te

R sy e o

o Fuel oil released from the UST formerly located beh1nd 122/ 124 Arrowwood Dr1ve

- ,chas resultediin aresidual petrolenm:impacted area; as.depicted on: Figure4:iBased on
interpretations of available data, the estimated residual contaminant mass:in‘séil and
groundwater includes approximately 17,400.1b of sorbed-phase petroleum hydrocarbons

.,»-and.13:Ib of dissolved-phase petroleum:hydrocarbons.: The total:estimated fnass of
hydrocarbons remaining in soil and groundwater indicates that the historic reléase
volume may have totaled approx1mately 2 400 gal of fuel 011

:;;_;The sorbed-phase contammated area (deplcted on Flgure 4) appears 10 have reached
steady state, based on the apparent saturation limit of the overburden

..
iy A
v

e 1 ?;. R EToR e ”“ wien e b T gnid

. Co, rrmatory soﬂ samples and downgradlent soll and groundwater data smdlcate that the

;g»ﬁ_;}._,USTs formerly located behind 121/1285,:131/135, and i141/143 . Arrowwood Drive may
have leaked, but not to the extent of the UST formerly.1ocated:behind-122/124
Arrowwood. None of the excavation sidewall or bottom samples collected at 131/135

and 141/143 exceeded the CTDEP: pollutant mobility ‘or:résidential:ditect exposare

Y ¥ . Hs. [Twoexcavation sidewall samples:collected from the west/notthwest
s1de of the former UST located behind 121/125 Arrowwood Drive were féported at

TPH concentrations up to 28,782 mg/kg. The remaining sidewall and bottom samples

collected af, th1s location were below the CTDEP pollutant moblhty or- res1dent1a1 d1rect E

. Exceedances of the apphcable regulatory xcleanup goals for fuel f011 mclude detectlons of
dissolved-phase contaminants and the CTDEP Class GA/GAA pollutant mobility criteria
for sorbed-phase contaminants. Although soil samples have not been colleéted frofid &4 ft
bgs, the available data indicate that sorbed-phase concentrations are likely above the

-corresponding CTDEP residential:direct:exposure criteria at: somie locations.”, mnlarly,
although soil vapor samples have not been collected, the available data indicate that the '
CTDERP residential soil vapor criteria may be exceeded below or ad_] acent to the

. foundations.of:seyeral ‘duplex:housingunitsi s it Doveonyndengd (0 o' 5 0

Section 4 provides:recommended réthedial adtlons 'to! address the exceedances of the apphcable
‘criteria-as well:as potentlal res1dent1al e"xposure pathways f‘or resrdual fuél oll = -
CONLAMINANES, 1, v oo 11y 5l g mmmis s brndhio ol oo s Y

Nautilus. Park - ,Navy,Famlly Housing REEE tive Actic
Groton, Connectlcut 122/ 124 Arrowwood Drive
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*-4;"RECOMMENDED REMEDIAL ACTIONS

ThlS section provides EA’s recommended actlons to mitigate res1d‘ual petroleniii hydrocatbo
contarmnatron identified in the vicinity of 122/124 Arrowwood Drive.

Recommended actlons presented in thlS sectlon are focused toward achxevement of two separate
goals: ¢

1. Collectlon of data requlred to f111 the f0110w1ng data gaps

SRR NI E A E R

,ddress-the current status of the\fuel 011 UST removal behlnd 12- ; 25 A
Ve '

e Address the status of the 1ndoor air samphng performed at 122 124 132 and
o1 135 :Arrowwood Drive:to confirmi that the GTDEP resideritial targ Air’
:concentrationschave not been eXceeded in res1dences located above and/ot a Jacent
topétroleum —1mpaeted $oi i rEralee s, R :

emedlal aotlons afor soil and groundwater to address the re31dua1 hydro arbon *
,:ontarmnatlon associated:with: fuelzﬁoﬂ released from the 550-, £ ~

Recommended actlons dlscussed i the followmg subsectlons are consistent w1th th fwy
Housing Authority’s overall goal of achieving site closure at foriiét fuel 6il UST 16&4tions in the
Nautilus Park Navy Farmly Housmg nelghborhood The recommended actlons have been

4.1.1 Fuel Oil Underground Storage Tank Located Behind 132/134 Arrowwood Diive
As-shown. by | the interpreted:sorbed:phase’ TPH isoplethsion Figire 4y the existing analyitical data
1nd1cated that the fueloil UST: curréntly:located:behind :1132/134:Atrowwood Drive ¢atild: '

potentially have been a source for subsurface contamination. The Navy Housing Authority*

frective Actioh Plah’

T T »’
W 122/124*Airowwood Drive

\\_/ /"’
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removed the tank bhehind,. 2/134 Arrowwood Drive on 03.:. Fhe associated: tank
pull report is provrded as Appendlx F. The results of the tank P ll indicate that a release drd not

document that a release did not occur at the UST behind 132/ 134 Arrowwood Drrve by

confrrmmg that a residual sorbed-phase;c

taminant source.is not:ptesent:in;thefront yard of the

4.1.2 Fuel Oil Underground Storage Tank Formerly Located Behmd 121/125 Arrowwood
-Drive... ., b 1 ol A - o B FREY

SSE has prov1ded

bottom soil samples ¢ collected followrng remoyal- of the fuel orl UST: formerly located: behind.
121/125 Arrowwood Drive. These data are provided on Flgure 4 together with the approx1mate
extents of the UST excavation. The reported concentration of TPH in the two excavation
sidewall samples collected from a layer of residual petroleum-impacted soil remaining:on-top

of a bedrock ledge below the utility shed foundation at 121/125 Arrowwood Drive ranged from :
6,181 t0,28,782 mg/kg; which is indicative of soil potentially saturated with:fuel oil: ‘These" !
elevated concentratlons reported ) n;therwestjno,rthwest sidewall. samples 1ndrcate that: petroleum—

As discussed in Section 2, EA has completed two soil borings downgradient from this former
UST locatron (SB-1 and DP-7) Analytlcalasamples collected at these borihgs exhibited tio " ¢ 2
] owever, thé:elevated TPH
concentratrons collected along the west/northwest excavatron srdewall eéxceed the CTDEP::
pollutant mobrlrty criteria:(500 mg/kg) and indicate the potential that the-CTDEP resrdentlal
direct exposure and/or res1dent1a1 soil vapor criteria may be exceeded in the v1c1n1ty of the ut111ty
shed.. , , Y T ate ;

The,U ted-behind;121/125-Arfowwood Drive has been
rev1ewed and:is. provrded as Appendl,x, 3. The tank-was removed on:3:September 2002; along
with approxrmately 35 tons of impacted soil (to the extent practlcable) in-the:monthifollowing: -
the removal action. Impacts to groundwater were not observed at the time of the tank removal
or removal, of the assocjated.impacted soil;:Residual contamination may:remain on top of «
bedrock underneath the shed and concrete slab located to the'north of the‘excavation ifi ‘mino
quant1t1es A sentinel monitoring well (MW-13).will be installed downgradient of this location
to monitor for potential migration of contaminants and any impacts to groundwater, as detailed
in Subsection 4.1.3.

Nautilus Park —~ Nayy. Famrly Housing P CorrecuveActlon»Plan
Groton Connectlcut - 122/124 Arrowwood Drive
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downgradient direction to the residual hydrocarbon soarce aréa. Tt has sincé beéen’ éstablished
that add1t10na1 downgrad1ent momtormg wells are requrred to serve as an effectlve sentmel well

&

m‘ig':rateﬁéfronf“t iresi : ; SBe
be fequed? to momtor and control th' ctive

monltormg wells MW 9 and MW 10 A track-mounted dr111 rigm y?be requlred ‘to’ 1nsta11 the
sent1ne1 wells located adJ acent to the wetland L

Prevrously collected s011 samples have demonstrated that sorbed-phase hydrocarbons do ot
exceed the CTDEP cleanup cr1ter1a in the v1c1n1ty of the recommended sentrnel wells

housmg unit. foundatlons located in‘areas’ 1mpacted “withi‘fuel oil ‘Thesé' hou
122/124, 132, and 135 Arrowwood Drive, based on the interpretéd $orbed-phase contaminanit
source areas shown on Frgure 4.

through 22a—133k 3 of the Regulatlons :
based on‘ exposure rlsk calculatlons SUC‘ that

PRSI LI 3 ey aesd
"’“3“3‘56‘1 LTk }5_ L_“.,s;‘jw;:

Indoor air samphn g was conducted to prov1de a d1rect assessment of the actual concentratrons of
volatile hydrocarbons (if any) in the duplex housing units identified above. These data alleviate
the requ1rement <for collectmg so1l vapor samples below or adjacent to th 3 bulld"” g foundatlons "

analys1s Detalls spec1f1c to. the samphng event and assocrated analyt1cal results are prov1ded as
Appendix H: SHECTE Sl WA LT Cnasbir s T neen Dot

Nautilus Park - Navy. Fam1ly Housmg - e ective Action Plar
Groton, Connecticut” ! 122/124 Atrowwood Drive’
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4.2 REMEDIAL PROGRAM

Th1s subsectro .p,rour ies recommended remed “l.; actlonvb .mltrgat :the: sorbed-phase and
dlssolved—phase contamlnatron assocrated with the fuel oil. release; at:122/124 Arrowwood Drrve

4.2.1 Remedial Goals

As detarled in n3, the avarlable analytlc: lsdata 1nd1cate that resrdual petroleum

cleanup

» . CTDEP Class GA/GAA pollutant mob'hty cr1ter1a (sorl)

. Background concentratrons for all d1ssolved-phase contammants of concern
(groundwater) R T - i DE e g TR I ;

With the exception of two excavation s1dewa11 samples collected in the vicinity. 'of the- ut111ty
shed behind, 12] 25. Arrowwood Driv nples which have reported hydrocarbon : -
concentrations .above. the, CTDEP: Class. G :GAA pollutant:mobility ctiteria.aré-limited:to: the
sorbed-phase contaminant source areas identified on Figure 4. Detections of the prifnary
contaminants of concern (TPH, BTEX, and MTBE) for groundwater samples have been reported
for samples collected from monitoring wells and direct-push sampling locations within‘or .. =
1mmed1ately downgradrent of the sorbed—phase contammant source area (Frgure 4)

§

Although there have beenno so1l samples co lect vallable data suggest
that sorbed—phase hydrocarbon concentrations:. may exceed theg CTDEP ‘Tésidential d1rect
exposure criteria. Similarly, although there have been no soil vapor samples- collected the
available data suggest that the CTDEP residential soil vapor criteria may be exceeded. Potentral
exceedances of either of the above criteria are;limited to the: sorbed-phase contarmnant sotirce -

. Reductron of s ki;ed-phase TPH and BTEX concentratlons to. the correspohdm g
( Class GA/GAA pollutant mobrhty criteria (Table 1). Coshie foiinahl

* Periodic groundwater momtorrn ; o,document dlssolved-phase contamlnant e £ T

" Corredive Aion Fak
122/124 Atrowwoodd Drive’
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Reduct1on of the sorbed-phase TPH and BTEX concentrations to thé GTDEP Class A/GAA
pollutant mob111ty cr1ter1a w111 also satlsfy the CTDEP res1dent1al dlrect exposure criteria, whlch

source for soil vapor'concentiations such that potentizl excesdances of thé CTDEP 1
soil vapor criteria will be eliminated.

remedial targ‘
cotitaminantsy-which:havébe ' W]
and immediately downgradient of the sorbed-phase contaminant mass shown on Figuré 9. -~

The following subsection outlines the recominefidéd temedial action for tedicing sorbed-phase
TPH and BTEX concentratlons to the CTDEP Class GA/GAA p llutant moblhty criter

extractlon/alr Spargin g (
(ORC®) or smnlar prodii’f Si

contaminated s01l located below or 1mmed1ately adJ acent to duplex housmg foufidation
subsurface utilities, 1nclud1ng locatlons w1th1n the most 1mpacted region of t
contamirant soureé dreas; ¢ 5 » bi
requirement for dewateri g"fdunng eXCava ioi diid extensive road, sidewalk’ and curb tepairs
following excavation (soil d1sposal and replacement costs notw1thstand1ng) Remedial
excavationawouldcalso create @ s1gn1flcant d1stu1“bance and- i
suburban residential setting. L ekl Doty

ISCO was not selected due to the large mass of'si (approxiinately
17;400:1b)-which-would require prohibitive chermcal injection Volume; to achleve the remedial
target goals throughout the residual source area Th'addition to- being:ti nwally infeasible and
cost prohibitive, ISCO would present a serious safety and health risk to site residents due to the
exothermio reactions in'the shallow aquifer anid associated relé
duplex‘housing foundations: ISCO would also likely result ifi mobilizatidn of sorbediphase

contaminants, which would potentially migrate to the Beaverdam Brook wetlands.

Nautilus Park —Navy: Famxly Housing

Groton; Connecticut - 122/124°A¥
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SVE/AS was not iselected since, this-technology would not be. effective for mitigating sorbed- +,
phase contammants and since.operation of an ‘actlve ,SVE/AS system would create s1gn1flcant

system dunng per‘ ds of . shallow: groundwater ‘would 11ke1y be. restrlcted due to the potent1a1 for -
groundwater infiltration.

consrdered but ultrmately reJected followlng an: analysrs; of thenstowhlometrrc demand for ORC ﬁ
to achreyeth_‘e_ site remedial:goal:of reducing sorbed-phase-TPHiand: BTEX .concentrations: to' the:
corresponding CTDEP: Class G A pollutant.niobility-criteria throughout théiresidual source
area. Due to oxygen solubility limitations, it is believed that:ORC? would not bé éffective for
mitigating the large:mass of zsorbed-phase hydrocarbons-in the: vicinity-of 122/124 ArroWWood

Drive. The advantages of DBB over: ORC® or: sithilar'aerobic- bioremediation' techniologiés are'

dlscussed in the followmg subsectlon

promote anaerobrc degradatlon of petroleum hydrocarbons
denitrification. :Denitrification:issan anaerobic blodegradatlon pathwa’y
as anelectron acceptor for'metabolism of hydrocarbons The produe
carbon dioxide; water; and:itiert nitiogen: gas:| DBB s a'cost:effective technology whichii
particularly suited for treatment of sorbed-phase contamination belowbuildiig foundations -+
and at other 10g1st1ca11y compllcated s1tes 1nc1ud1ng srtes where subsurface ut111t1es restrrct

certam 1nstances

Nautilus Park — Navy Family Housing S S e st Corrective Action Plan
Groton, Connectlcu e 122/124. Arrowwood Drive
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As demonstrated by the data prov1ded in Table 9 the ava1lable energy assomated w1th aeroblc
respiration:dnd- denittifi Fyi8 4
biodegradation: processes: from @ metabohc standpomt “This ’d1cates that both oxXygen and '
nitrate:can. serve:as:excéllént électron ‘aceeptors for-biodegradation: However, as disc: issed
above;:the solubility limitations -associated with: dissolved oxygen (6-9 mg/L) relativé tc
(>600,000 mg/L)-may restrict the:Gapacity-for-aerobic degradation at sites which contain
significant residual hydrocarbon:condentrations; patticalarly: when remed1al target locatlon are
not readily accessible, such-as:areas below:building: foundatlons I S Tl L

At sites with elevated sorbed-phase or dissolved-phase petroleum hydrocarbons, the available
oxygen concentration may rapidly be depleted due to the large stoichiometfic:demand for .. *
electron acceptors. This is not the case with nitrate, which can be introduced and maintained at
a much higher.concentration than exygen. . For the:same reason; niitrate cary beintroduced at s'u’cih'
high concentrations.that-a strong diffusive flux.can be:established, which. promoteslatetal "
movement of-nitrate-bas; ctron acceptor. solutioris from high:concentration areasat the
1nJect10n point(s) tolower.concentration locations:within the:rémedial target area. The'areds

m ve flux;of nitrate may be located below bu1ld1ng foundatmns and/or '
adjacent to‘utlllty ines,where fsubsurzfacetlnjecttonls ‘not poss1ble 91 SRR

Due to the available metabohc energy assomated w1th den1tr1flcatlon relatlve to other anaeroblc
metabolic processes, facultative bacteria preferentially utilize nitrate as an electron acceptor in
the absence of oxygen or when.insufficient oxygen is-available: for substraté:(i:e., ‘petroleum -
hydrocarbon) degradauon As indicated by the stabilized water-quality parameters provided in*
Table 4, the sorbed-phase contarmnant source areaand 1mmed1ate downgrad1ent locatlons ini the

€ SO S tammant source area;; the d1ssolved oxygen concentratlons
are: less tha orsshghtly above L mg/L These measurements areitypical:for anaerobic sites, i
where, the xygen demand.posed by the-residual petroleum contamination has néarly depleted the
available dissolved oxygen. Based on water quality parameters measured at upgradient =« 1475
‘monitoring wells MW-5 and MW-6, the background dissolved oxygen concentration in the
vicinity of 122/124 Arrowwood Drive is estimated to be >5-6 mg/L.

Nautilus Park - Navy Family‘ Housmg
Groton;, Connecticut . i -7 =
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Slnce dissolved oxygen has been essentially depleted with the remedial target area, nitrate would
be estabhshed as the: preferred metabolic pathway: by-existing facultative bacteria (McQuillan
and Far1s 1999) Currently; the available:water, quality parameter data suggest that facultative
bacteria are. active at:the site: :Redox and.pH measurements.collected during well purging.on’ -

15 Oc ber 2002 are 1nd1qag of anaerobic, conditions.under which iron:reduction:i 1s«occurr1ng
This assessment is based on { the redox, potential; measurements, Whlch ranged-fromis: b
approx1mately 50 10.150 ‘mV and the observatlon of reduced pH COHdlthl‘lS *Wthh are hkely

source for detections.in ,groqndwater repofted in d1ssolved—pha
reasorbed '

groundwater it V&{lll‘
based lDBP i

i S

ina Class GAA ‘ulfe and upgrad ent to the B
will require extensive downgradient monitoring fo ensure that mtrate solutlon 1nJ ected into the
sorbed-phase contarmnant source area 1s;ent1rely metabolized during hydrocarbon ik

consist of 2 1 P ‘The in
points would beé retusable, 36 that repetitive drilling and well installation would not. be NECESSArY. :
Temporary shallow injection points would also be used to target the caplllary/smear zone at

Nautilys Park - - Navy Famlly Housing

roton; Connecticut,: ¢z« 122/ 124 AﬁoWwood DI‘ch
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approximately 1 ft above the seasonally high groundwat
the f1xed 1nJect10n pornts to! pr0v1de actlve treatment 1n th”

ig "re 9, and may b‘
mod1f1ed 1as per : the results of the baseline saniphng event drscussed later n ﬁthls SCCthIl -to ‘target
identified- “het zones” and to 'mprove the *overall eff1c :

electron’ aCCepter and nutrrent solutlon would ‘be 1nJected 1nto ‘eachof the _]
Blend™ solution is a low viscosity liquid that contains approximately 300 'OOO'mg/L of n1trate and
trace concentratlons of proprletary rmcrobral nutr1ents The N Blend™ olutlon would be L

subsurface injection since product dehvery is accomphshed gradually by ésthblishment ofa "

diffusive gradient. Other than the temporary presence of a plcknpktruckgcontamlng the i

N -BlendTM solutlon__ rmxmg tank and injéction’¢rd ¢ Wou

The DBB re
as shown ofi -
from the fo‘ e il

C
will'migrate: downgradlent into Zone 3 Priot s treafities
treatment zones are shown on Figure 9.

that ritrate Is‘en‘t:lrely cOnsumed W1th1n the ernedral target area. The locati
poitits‘in thé up

;2

injéction poirt is' approx mately 15ft, ali Y
advectiVe'forées will [ikély résult ifv incréased downgradient treatment.” As 1nd1cated by the
estlmated radn of mﬂuence shown on Figure 9, the central area below the bu11d1ng foundatlon at;.

: ”“ars;to be located bé ond t] .

Nautilus-Park — ,Navy Famlly Housmg
Groton, Connectlcu SR

122/ 124 Arrowwood Drive
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During the 6- to 9-month DBB treatment program, two periodic groundwater monitoring will

be conducted at selected monitoring well locations to confirm the establishment of an active
anaerobic microbial population which primarily utilizes nitrate as its electron acceptor, and to
ensure that downgradient migration of nitrates, BTEX, and MTBE does not occur. Additionally,
surface water samples will be collected at the time of each perjodic groundwater sampling event
to ensure that metals (which could be displaced and mobilized during treatment events), nitrates,
'TPHs, BTEX, and MTBE do not migrate downgradient into the wetlands within the protected
watershed meant for public drinking water supply reservoir, as per the City of Groton Water
Commission.

The groundwater monitoring program will include analysis of water quality parameters, electron
acceptor concentrations (i.e., nitrate, iron, manganese, and sulfate), and microbial enumeration
samples. At sentinel monitoring well locations, the groundwater monitoring program will focus
on dissolved-phase nitrate, nitrite, and ammonia concentrations (all of which should not be
detected) and dissolved-phase hydrocarbons, including TPHs, BTEX, and MTBE. The
groundwater monitoring program conducted during the DBB treatment will be used to ensure
that offsite migration of nitrate and other components of the N-Blend™ solution do not migrate
from the remedial target areas. .
At pre-established intervals during the DBB treatment and following completion of the treatment
program, groundwater and saturated zone soil samples will be collected to assess the
performance of the remedial program. These samples will collected using a direct-push rig and
will be analyzed for TPHs by the CTDEP ETPH Method and for BTEX and MTBE by EPA
Method 8260B.

A summary of the previously detailed DBB treatment program components and proposed
schedule are provided as Table 10.

4.2.3 Confirmatory Sampling Program

Following active remediation of the sorbed-phase contaminant source areas using DBB, only low
concentration residual sorbed-phase and dissolved-phase petroleum hydrocarbons should remain
at the site. If successful, the DBB remedial program should significantly reduce these
concentrations so that the CTDEP cleanup criteria are achieved. As required by CTDEP,

a confirmatory groundwater sampling program will be conducted to assess residual dissolved-
phase concentrations and to document the overall efficacy of the treatment program over time
following treatment. It is recommended that the Navy Housing Authority work with CTDEP

to agree on specific. requirements of the confirmatory groundwater sampling program (i.e.,
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Sample Name : BLO176, C0313092; BLOT76,:BHL tu. ; &
Mis¢ Info: Rt%-200; 60m x 0.32mm
Vial Number: 6 R _
Data File: DAHPCHEM\IITD\BSB\3092476.D 2o m,07
Operator: JAL . . - - -~
Date Acquired : 4 Mar 2003 13:32
Method File : TD_200

Peak# RT.: Area% - Library/ID Ref#  CAS# . - Qual -

[ P

..~ NORESULTS GENFRATED |

ALL PEAKS ARE BELOW QUANTITATION LIMIT!

Fnelosire 1 Page § OF 7



VI aV/iVG AV 49 CAA LOUVZUDLLYYD

ii

Sample Name :
Misc Info :

Vial Number :
Data File:
Operator :
Date Acquired :
Msthod File ;

Pesk# RT." Area%
1 411 78.88

2 43 653

3 1548 14.59

BLO193, C0313092; BLO98, EHLtu -+~ 0 v

Rix-200; BOm x 0.32mm

7
D: \HPCHEM\1 \ITD\BSB\13092493.D -
JAL '

4 Mar 2003 14:28
TD_200

~ Library/ID Ref#

c:\database\nist98.L :
Isobutane ‘ 108242
Propene - PORRTATRAIT 2 1108457
Propane, 1-chlom-2-methyl— . 109244
c \database\mstgﬂ L

1-Propene, 2-methyl- 108463
1-Butene 108673
2-Butene 2188
c\database\nistos.L v
Cyclopentasiloxane, decamethyl- 128838
Benzeneethanamine, N-{(pentafluoro 103444
Silane, [[4-]1,2-bis|(trimethylsil 103450

“*LESS THAN § TOTAL PEAKS OVER DETECTION LIMIT **

14

Enclosure / Page € Of 9

CAS#

000075-28-5
000115-07-1
000513-36-0

000115-11-7
000106-28-9
000107-01-7

000541-02-6

055429-13-5
056114-62-6

Qual

@©
N o ®

82
43
40

a1
a8
38
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Sample Name : BL0194, C0313092; BLO194, EHL fu.
MiscInfo : Rbe-200;60m x 0.32mm .

Vial Number: 8

Data File: D\HPCHEMVTD\BSB\Z002184D . 1o /o - 0 -

Operator: JAL

Date Acquired : 4 Mar 2003 15:24

Method File : TD_200

Peak# R.T. Area%

H

NO RESULTS GENERATI

Library/ID
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Samplé Name :
Misc Info :
- Vial Number :

" Data File:

- Operator

_ Date Acquired :
Method File :
Peak# RT Area%
1 1321 21.00
2 1429 1915

3 . 148 29.11

4 1548 30.74

Va/ &0/ U9 LU, 44 IAA Loour-wou.uo ' B

BLO195, C0313002: BLO195; EHL tu -

Rtx-200; Gom x0.32mm S R
9 S
D\HPCHEM\1\'TD\BSB\1 0921195
JAL

4 Mar 2003 16:19 .
TD_200

lerary/ID Ref #
c\database\mstgs L o
Cyclopentane, 1 1-d|methyl-
6-Oxabicyclo[3.1. O]hexan

TH-1, 2, 4-Tr|a Ie53:

e 11978
P GARDBRET AN 512953

c \database\mstas L

Limonene ’ 114006

D-Limonene 114020

Cyclohexene 1-methyl-4 (1 —methyle 21971

c \database\mstaa L

Undecane . - 16533

Dodecane . S 109555

Heptadecane, 2 8, 10 15-tetramethyl 17067
k4

c:\dambase\nlstQB,L

Cyclopentasiloxane, decamethyl- 103462

Phenethylamine, N-methyl-.bsta.,3, 128839

Benzoic acid, 2,5-bis(trimethylsil 115317

** LESS THAN 5 TOTAL PEAKS OVER DETECTION LIMIT =

Enclnaiira
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000286-67-6

., 056804-88-9

000138-86-3
006989-27-5
007705-14-8

001120-21-4

00011240-3
054833-48-6

000541-02-6
010538-85-9

003618-20-0
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Gual’”

73
59
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93
81
74
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64
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47
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