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New London Naval Submarine Base Monthly Operations Summary 
Groton, Connecticut 

OPERATIONAL SUMMARY 

DOLPHIN MART AIR SPARGE/SVE SYSTEM 

1 
May 1998 

System Status - The remediation system at the site has been operating since June 29, 1996. Throughout 
May, 1998, thirteen (13) horizontal vapor extraction trenches (VET-1, VET-2, VET-3, VET -4, VET-5, VET-6, 
VET-7, VET-8, VET-9, VET-10, VET-11, VET-12, and VET-17) and seven (7) air sparge points (ASP-A, 
ASP-B, ASP-C, ASP-D, ASP-E, ASP-F, and ASP-G were operating. VET-13 through VET-16 and air 
sparge points ASP-H through ASP-Q are currently not operating due to high groundwater conditions and 
low dissolved VOC concentrations in their vicinity. The SVE system is currently operating at a flow rate of 
approximately 290 scfm. The air sparge system is currently injecting air at a flow rate of approximately 26 
scfm. A site map has been included as Figure 1. The site monitoring forms for O&M conducted during the 
month of May, 1998 are included in Attachment 1. A weekly break-down of the month's field activities has 
been included as Attachment 2. 

Mass Removal - No air influent sample was collected from the SVE system during May, 1998. The total 
hydrocarbon mass removal rate, based on the most recent sample, collected on April 27, 1998, was 0.02 
Ibs/hour. During the period from March 27, 1998 to April 27, 1998, approximately 18 Ibs of hydrocarbons 
were extracted by the remediation system. The total hydrocarbon mass extracted by the remediation 
system, as of April 27, 1998, was approximately 1,999 Ibs. The system database has been included in 
Attachment 3. Mass removal graphs have been included as Figures 3A, 38 and 4. Based on the 
hydrocarbon mass removal rate, no exceedance of CTDEP air q~ality guidelines was observed. 

Carbon Usage - No carbon change-out occurred during the month of May, 1998. The last vapor phase 
carbon change-out at the site occurred August 27,1997. No liquid phase carbon change-ouYhas occurred 
to date. 

Discharge Monitoring Sampling - Discharge sampling for the system was not conducted in May, 1998, 
since no discharge occurred during the month. The last discharge sampling event for the Dolphin Mart site 
was on April 27, 1998. 

Monitoring Wen Gauging - The site monitoring wells were gauged on May 11,1998 during the quarterly 
groundwater sampling event. Depth to groundwater at the site ranged from 0.31 feet in OBG-8A to 7.91 
feet in WE-3. Historical well gauging data has been included in Attachment 4. 

Monitoring Well Sampling - Monitoring well sampling was conducted on May 11, 1998. The May 
Quarterly Groundwater Sampling Report was issued on June 19, 1998. The historical groundwater 
sampling results have been summarized in Attachment 5. 

Additional Activities - On May 21, 1998, gaskets were installed in the road boxes (vaults) at the seventeen 
existing vapor extraction trenches. 

grsubbaslwplgr2.98 
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New London Naval Submarine Base Monthly Operations Summary 
Groton, Connecticut . 

NEX AIR SPARGE/SVE SYSTEM 

2 
May 1998 

System Status - The remediation system at the site has been operating since July 31, 1997. As of May '12, 
1998, all thirty-five (35) soil vapor extraction wells were operating, and the SVE system was -extracting 
subsurface air at an average flow rate of approximately 248 scfm. The air sparge system was activated 
April 17, 1997, On May 12, 1998, it was noted that the air sparge system had shut down due to the 
deactivation of the extraction blowers on moisture trap high liquid level alarms. Approximately 76,959 
gallons of water have been extracted, treated, and discharged by the NEX system as of May 12,1998. 

On May 19, 1998, the AS/SVE system was deactivated due to an exceedence of the discharge permit limit 
for methyl tertiary-buM ether (MTBE). MTBE was detected at a concentration of 1 06 ~g/I in the April 
discharge sample. The allowable discharge limit is 1 00 ~g/I. The system will be reactivated pending a 
carbon unit change out scheduled for July, 1998. 

A site map has been included as Figure 2. The site monitoring forms for O&M conducted during the month 
of March, 1998 are included in Attachment 1. A weekly break-down of the monthly field activities has been 
included in Attachment 2. 

Mass Removal - No air influent sample was collected from the SVE system 'during May, 1998. The total 
hydrocarbon mass removal rate, based on the most recent SVE system influent sample collected April 27, 
1998, was 0.07 Ibs/hour. puring the period from March 24, 1998 to April 27, 1998, an estimated 37 Ibs of 
hydrocarbons were extracted by the remediation system. The total hydrocarbon mass extracted by the 
remediation system, as of April 27, 1998, is approximately 1,551 Ibs. It should be noted that an error was 
detected in the NEX cumulative mass removal database calculation. The error has been corrected and the 
cumulative mass removal valu~ has been revised accordingly. The system database ha..s been il)cluded in 
Attachment 3. Mass removal graphs have been included as Figures 5A, 58 and 6. Based on the 
hydrocarbon mass removal rate, no exceedance of CTDEP air quality guidelines was observed. 

Carbon Usage - No carbon change-out occurred during the month of May, 1998. The last vapor phase 
carbon change-out occurred August 8,1997. A liquid phase carbon change-out is scheduled for July, 1998 

Discharge Monitoring Sampling -Discharge sampling for the system was not conducted in May, 1998. 
The last discharge sampling event for the Dolphin Mart site was on April 27, 1998. 

Monitoring Well Gauging -The site monitoring wells were last gauged on May 12, 1998 during the 
quarterly groundwater sampling event. Depth to groundwater at the site ranged from 2.09 feet in ERM-5 to 
7.90 feet in ERM·12. During the well gauging, LNAPL was detected at OBG-1 at a thickness of 0.01 feet 
and at OBG-9 at a thickness of 0.02 feet. Historical well gauging data is included in Attachment 4. 

Monitoring Well Sampling - Monitoring well sampling was last conducted on May 12, 1998. The May 
Quarterly Groundwater Sampling Report was issued on June 19, 1998. The historical groundwater 
sampling results have been summarized in Attachment 5. 

Additional Activities - On May 19, 1998, a sample of the spent carbon was obtained immediately after the 
system was shut down. This sample was submitted to Mitkem Corporation of Warwick, Rhode Island, for 
analysis by the Toxicity Characteristic Leaching Procedure (TCLP) in preparation for the carbon change 
o~ . 

On May 26, 1998, angle iron was welded to the covers of remaining vaults located in the roadways. 

grsubbaslwplgr2.98 
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New London Naval Submarine Base Monthly Operations Summary 
Groton, Connecticut 

OT-8 PASSIVE FREE PRODUCT RECOVERY SYSTEM 

3 
May 1998 

System Status - The OT-8 system has been decommissioned and removed. MW-7 was destroyed during 
excavation activities at the 01-8 area. The petroleum hydrocarbon impact has been addressed by soil 
excavation activities conducted by Foster Wheeler Environmental Corporation Inc. 

) 
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New London Naval Submarine Base Monthly Operations Summary 
Groton, Connecticut 

FIGURES 
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Figure 3A- Mass Removal Rate 
'Dolphin Mart,Site, New London Naval Submarine Base, Groton, CT 
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Figure 38- Mass Removal Rate 
Dolphin Mart Site, New London Naval Submarine Base, Groton, CT 
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Figure 4 - Cumulative Mass Removed versus Time 
Dolphin Mart Site, New London Naval Submarine Base, Groton, CT 
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Figure SA - Mass Removal Rate 
NEX Site, New London Naval SUbmadne Base, Groton, CT 
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FigureS8 - Mass Removal Rate 
NEX Site; New London Naval Submarine Base, Groton, CT 

~ 
• Mass Removal Rate 

t 

150 200 250 300 350 400 450 
D\ays of Operation 

500 550 

! ,~':) 

\~ 

600 650 



\~ \,-------.... / o 
" 

Figure 6 - Cumulative Mass Removed versus Time 
NEX Site, New London Nava.1 Submarine Base, Groton, CT 
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ATTACHMENT 1 

SITE VISIT FORMS 
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OPERATIONAL DATA FORM 
Air Sparging/Soil Vapor Extraction System 

Dolphin Mart 
Naval Submarine BasQ -Groton, CT 

Project #83001-9999 

Air Compressor C-1 
Pressure 
Temperature 
Flow Control Valve Setting 
Bleed Valve 
Radiator 

Flow Rate 

Vacuum Pump V-1 
Vacuum 
Temperature 
Particulate Filter 
Flow Control Valve Setting 
Bleed Air Valve Setting 
Liquid Level 

Vacuum Pump V-3 
Vacuum 
Temperature 
Particulate Filter 
Flow Control Valve Setting 
Bleed Air Valve Setting 
liquid Level 

Carbon Adsorber AlB 
Pressure 
Inf. VOC Level 
Mid. voe Level 
Eft. voe Level 

grsubbaslwplgr1.11 

. SCFM 

A "Hg 
OF 

-.- .-...... -._-

~ 

Date: 5"--
Time:, ___________ _ 

Air CompressorC-2 
Pressure 
Temperature 
Flow Control Valve Setting 
Bleed Valve 
Radiator 

(use anemometer in hole In pipe near Hersey ftowmeter) . 

Vacuum Pump V-2 
Vacuum 
Temperature 
Particulate Filter 
Flow Control Valve Setting 
Bleed Air Valve Setting 
Liquid Level 

Vacuum Pump V-4 
Vacuum 
Temperature 
Particulate Falter 
Flow Control Valve Setting 
Bleed 'Air Valve Setting 
l:Iquld Level 

Carbon Adsorber C/O .9-9 Pressure psi 
Inf. VOC Level ' ppm 
Mid. voe Level ppm 
Eft. VOC Level . ppm 

January 14. 18!18 
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OPERATIONAL DATA FORM 
Air Sparging/Soil Vapor Extraction System 

Naval Exchange 
Naval Submarine Base -Groton, CT 

Project #83001-9999 

Air Compressor C-1 
Pressure 
Temperature 
Flow Control Valve Setting 
Bleed Valve 
Radiator 

~ 

Vacuum Pump Y-1 
Vacuum 
Temperature 
Particulate Filter 
Flow Control Valve Setting 
Bleed Air Valve Setting 

Level 

Vacuum Pump Y-3 
Vacuum 
Temperature 
Particulate Futer 
Flow Control Valve Setting 
Bleed Air Valve Setting 
Uquld Level 

=== 

Carbon Adsorber AlB 
Pressure 
Inf. vee Level 
Mid. vee LeVel' 
Eft. vee Level 

o SCFM 

"Hg ------oF 

---:-'.,...."",r----'~ 

-"';o=-:' • .:;;;;,.----I~: 

\/") g~ubbal\wplgrl.l1 
""-../ 

Date::.....-__________ _ 

Time:, ___________ _ 

Air Compressor C-1 
Pressure 
Temperature 
Flow Control Valve Setting 
Bleed Valve 

=~tV_·:::.. _-...,.:..4~··"'"-1;.....===::!';1 
Radiator 

Vacuum Pump Y-2 
Vacuum 
Temperature 
Particulate Filter 
Flow Control Valve Setting 
Bleed Air Valve Setting 
Uquid Level 

SCFM 

6.7.s "Hg 
/90 OF 

oK. 

YacuumPumpY-4 A 

~:u.pe.u.7ature. -- -~t-. .:~g Particulate Filter . 
Flow Control Valve Setting . 
BIIied Air Valve Setting . 
Uquld Level 

Carbon Adsorber C/O 
Pressure 
Inf. vee Level 
Mid. vee level 
Eft. vec Level 

January 14, 19911 
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New London Naval Submarine Base Monthly Operations Summary 
Groton, Connecticut 

ATTACHMENT 2 

MONTHL Y FIELD ACTIVITY SUMMARY 
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I Field Activity Summary 
I 

May 1998 

-...: 

New London Naval Submarine Base 
Groton, Connecticut 

I Week -Ending I Site I Period I Field Activities I Comments I 
5/16/98 Dolphin Mart Monthly Monitoring Conducted system monitoring and System operating normally. 

maintenance, and quarterly 
, sampling and gauging of monitoring 
! wells. 

NEX , Conducted system monitoring and SVE blower V-3down due to high 
, maintenance, and quarterly liquid level in moisture separator. 

. : sampling and g,auging of monitoring Problem with I.iquid level probe 
wells. identified. 

: 

5/23/98 Dolphin Mart Monthly Monitoring Installed gaskets on all seventeen System operating normally. 
vapor extraction trenches. 

NEX Shut system down due to April DMR System deactivated. 
exceedence for MTBE. Obtained 
carbon sample for TClP analysis. 

5/3Q/98 NEX Monthly Monitoring Welded angle irons at in-the-road System deactivated. 
vaults. 

grsubbas\wp\gr2.9.8c 
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New London Naval Submarine Base Monthly Operations Summary 
Groton, Connecticut 

ATTACHMENT 3 

AIR SPARGEISVE SYSTEM DATABASES 
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SYSTEM MONITORiNG DATA 
SOIL VAPOR EXTRACTION/AI,1i! SPARGE SYSTEM 

New London Naval Su,bmaRine, Base 
Dolphin Mart stte 

Groton, CT 

Date IAlrSparge I Extraction I Influent Rempval Influent Removal Inffuent Rempval Inftuent Rempval' Inftuent Rem."""1 TotarMa~~ 'perio.ll' 'C.umulawe' I Comments 
Flowrate I Flowrate Concentration Rate .Concentration Rate Concentration Rate Concentration Rate Concentratlo Rate Rem_J Ma~l' Mas.s 

BTEX BTEX MTBE MTB.E Aliphatics Aliphatlcs Aromatics Aromatics TVPH TVPH Rate Remp!<E!d Rem_.d 

0.7/0.2196 
0.7123196 
0810.8/96 
08/30/96 
10.102196 
10./16196 
11119/96 
12117196 
0.1127197 
0.3127197 
04/17197 
0.5121197 
08110.197 
0.7121197 
0.8126197 
09130/97 
10.123197 
11120197 
12129/97 
0.1122198 
02112196 
03124./98 
04127198 

Notes: 

MASSREM2.'M<4 

~ 
25 
~ 

450 
(ppmvl (Ib/hrl (ppmvl (Ib/hrl (ppmvl (iblhr) (ppmv) (lb/hri (mQ/m3l (lblhr) (Ibs/hr), (lbs)' . (lbs) 

24.0.0. 0..181' 33.00 0..232 10.0.0..0.0. 6.876 0..00 0.:.000. '0..0..0..0.' 7.29.5: "0.:.0.0." .. 0. ... 00:"'" •. " ... 
20 
32 

0. 
30 
30 
3D 
30 
30 
30 
30 
15 
15 
15 
15 
15 
14 
32 
28 
27 
23 
30 
30 

449 
454 
450 
448 
450. 
450 
450 
450 
450 
450 
329 
329 
329 
482 
482 
589 
590 
590 
471 
295 
245 
215 

11 .. 40. 0..091 0..00 0..000 200.0.0. 1..372 ,.00 0..000. - 0. .... 0.0.0.: 1..46.3: 446 .. }D: 
18.00. 0..143 - 0. .. 000 210..00 1.457 00 0..10.3 - 0..0.0..0. 1.702. 210. .. 5,,3 
18.0.0. 0..142 - 0. .. 000 210..00 1.444 2.00 0..10.2 - 0. .. 0..0.0.. 1.68.7-' 1.68.14 
2.30. 0..0.19 0..00 0. .. 000 - 0..000 - 0..000. NA 0..286 0..30..5 0. .. 0.0 
2.30. 0..0.19 0..00 0.,0.00 -' 0.000 - I 0..00.0. NA 0..287 0.30.6. 10.2.5.8 
0..3.8 0.0..0.3 0.00 0..000 - 0..000 - , 0. .. 000 22.0.0. 0. .. 0.42' 0..0.45: 14.3.3.3 
0..12 0..0.0.1 0..0.0. 0. .. 00.0. - 0..000 - .. 0..000. 8,20. 0.,,0.16 0. . .0:17' 20..84 
1.35 0..0.11 0..00 0..000 - 0..000 - : 0..000. 55.0.0. 0..1.0.6. 0..117 6.5.56 
0..0..0. 0..0.0.0. 0..00 0..000 - 0..000 - I 0..000 0..0.0. 0.,.0.31 0..0.3.1 10.4.53 
0..0.0. 0..0.0.0. 0..0.0 0..000 - 0..000 - 0..000. 13.00.0. .. 0.25 0. .. 0.25 14.13 
0..0.0. 0.,000. 0..00 0. .. 000 - 0..000 - 0..000 24.00 . 0.:0.34 0..0..34 11.96 
0.:25 0..0.0.2 0..00 0. .. 0.00 - 0..000 - I 0..000 47.0.0. 0..0..66 0. .. 067 12.14 
1.89 0..0.11 0..00 0..000 - 0..000 -: 0..000 340..00 0..477 0..488 136.76 
0..73 0..007 0..00 0..000 - 0..000 -: 0..000 45.00 0. .. 0..92 0. • .0.99 126.91 
0..34 0..0.0..3 0..00 0..000 - 0..000 - \ 0..000 88.00 0..181 0..184.17.84 
0..0.0. 0. .. 000 0..00 0..000 - 0..000 - . 0..000. 100.00 0..251 0. .. 251 1.20.10. 
0..0.0. 0..0.0.0 5.45 0..050 - 0..000 - 0..000 160.0.0. 0..40.3 0...4.53 118.28 
0..45 0..005. 0..00 0..0.00. - 0..000 -I 0..000 45.0.0. 0..113 0..118 133.65 
0..32 0..003 0..00 0..000 - 0..000 - I 0..000. 24.00 0..0.48 0..0..51 24.38 
0..23 0..001 0..00 0..000 - 0..000 - 0..000 29.00 0. .. 0.36 0..0..38 11.19 
0..45 0.,002 0..00 0..000 - 0..000 - 0..000 22.00 0..0.23 0..0.25 24.89 
0..0.0. 0..000 0..00 0..0.00 - 0..000 - 0..000 22.00 0..0.20' 0..020. 18.47 

1) Aliphatics are ~Ighted usiog a response factor of hexane. (MW = 66.2) 
2) Aromatics are weighted using a response faclor ofc>-xyJl'ne. (MW=106.16) 
3) Analytical data for 8/30/96 I. aS1'umed based o.n res~lts of sampling cond~cted 8/8/96. System was deactlvated 8/30196 due to flow meter failure. 
4) Flow rate of 10./16196 through 4/·17197, 611019.7 and 7121/97 is assum.ed. Air flow meter not In operation. 
5) Analytical data for 10.12 is ass.umod bas.ed on datafi:om 10./16196. 
6) Beginning 10./16196 lab analysis wa.s performed by Mttkem Laboratory. Priorto 10./16196 air analysis performed by NEVGTEL 
7) M~ker:n results report total volali.le petroleum hydrocarbons, not mls.c. aromajlcs and aliphatic •. 

TotalVolatile Petroleum Hydrocarbons are welghte.d to moJecula~ weight of 100. 
8) Laboratory results from 11119/96 to present are reported In mg/m3. 

44,9<~.10; ,~~m:op;erat~l~p.Rr;q~. 102_hl'S·between 1(2 ~nd 712.3 
6,57.23;: ~~.m:~J:~.~~~~AAP~Q.~~ 1;33,hr:s·be~.n 7123,an~H!t8 
8g;~,3T .~.e.m,~ra.tlt~i@PJl.r.o~.1'11 hrs,be.~.I).'BI.B,and,BI.3Q 
8M5 .. ,~.7; ~~ro.l'lo.t in,qp,e.~.tj9.1:tJr;OIJJ;~.Q:to'tOJ,f·,.~_t9111~!mm~r·p.r.ob.l~ 
947:.9.5. ~~IIHea.cti>:!!t.,g'10@96 

1.0.9.1.,28. 
1'1·12.12: 
1177 .. 68 
1.m.9.5 a~s.~r!1e ~p~ ,~lf':tim.e .• ,~L~,n~;~I)~ing .~~.,d.qe tp in!I~.1Jt water 
1.2#.0.8 . 
1.256.,03. assu~ 5.9~·~time. ~.O)Y,er.s:S~iog,~QWl:llctue to ntlu.e.1Jt Wilter 
1~.17 !lssume 50% ~time.l?l~rs sh;uttillg.d~.due to.lnnuent water 

1404.93· assume 5.0~.up.time. QI~rs. shutting,d9,WTIl,d.ue to inftuent water 
1.531.85· .assume 5J~'% ~time. ~p)'(e.r;s s.h~iog~d~~,~e to Inftuent water 

1.549.,68 assu~ ... ·1.5·%J:Ip.-time.I~r:s sbltt.itJg,,,~.due.to Influent water 
1.669.78 
1"788.,06,' assume 5,0,% up-time.,b,~r.s s:huttiQg·.~;ctue,to iTtIuent water 

1.~1.7'1 assume 5~ up-time, b!~r,s s:h,utti:1~"~~'due to htIuent water 

1.946.09. ~ss;urne 50% up-time, b:1~.r:s\s~ing, .. d_OWI:I'due to iTtIuent water 

1957 ,28: .s~me 50% "",time, blpwe"slJutting'r!Pwn:due to irftuent water 
1.982.16 >Wem down for .ppr:o>!i!nat~~.e·.~.~ to iltIuent water 
2000.63 

~'.J 



'''----j \~ 

Date 

07131/96 
08/08/96 
08122196 
09/16/96 
10/16/96 
11/19/96 
12117/96 
01127/97 
03127/97 
04/17/97 
05121197 
OS/10/97 
07/21/97 
08126197 
09130/97 
10123197 
11120/97 
12111/97 
12129197 
01122198 
02112198 
03124/98 
04127198 

Notes: 

SYSTEM MONITORING DATA 
SOIL VAPOR EXTRACTION/AIR SPARGE SYSTEM 

New London Naval Submarine Base 
NEXSite 

Groton, CT 

Air Sparge Extraction Influent Removal Influent Removal Influent Removal Influent Removal 
Flowrate Flowrate Concentration Rate Concentration Rate Concentration Rate Concentration Rate 

(total) BTEX BTEX MTBE MTBE Aliphatics Aliphatics Aromatics Aromatics 
(scfm) (scfm) (ppmv) (lb/hr) (mQlm3) (lblhr) (ppmv) (iblhr) (ppmv) (lblhr) 

NA 253 1,80 0.007 NA 0.000 130.00 0,455 0,00 0,000 
NA 270 1,80 0,008 NA 0,000 130.00 0,486 0.00 0,000 
NA 270 1,80 0,008 NA 0,000 13,0.00 0,486 0.00 0,000 
NA 320 2,70 0,015 NA 0,000 - 0,000 - 0,000 
NA 320 2,50 0,014 NA 0,000 - 0,000 - 0,000 
NA 324 0,95 O,OOS 0,00 0,000 - 0,000 - 0,000 
NA 310 0,18 0,001 0,24 0,000 - 0.000 -i 0.000 
NA 321 0,14 0,001 0,00 0.000 - 0.000 -, 0,000 

NA 384 0,00 0,000 NA 0,000 - 0.000 - 0.000 
NA~ 721 0.00 0,000 0,00 0,000 - 0.000 - 0,000 
6- 360 0.00 0.000 0,00 0.000 - 0.000 - 0.000 
2- 300 0.00 0.0,00 0.00 0.000 - 0.000 -I 0.000 

36- 358 0.00 0.000 0.00 0.000 - 0.000 - 0.000 
28- 223 0.00 0.000 0.00 0.000 - 0.000 0.000 
27- 221 2.,37 0.009 22.00 0.021 - 0.000 -, 0.000 
47- 322 2,47 0.013 62.50 0.086 - 0.000 -, 0.000 
47- 213 0.50 0.002 4.10 0.004 - 0.000 -, 0:000 

4 21.3 0.50 0.002 4.1.0 0.004 - 0.000 - 0.000 
4 520 0.78 0.,007 8.00 0.018 - 0.000 - 0.000 
5 479 2.46 0.020 16.50 0.034 - 0.000 - 0.000 

NA- 324 0.77 0.0,04 3,.85 0.005 - 0.000 - 0.000 
53 249 0.44 0.002 3.00 0.003 - 0.000 - 0.000 
53 170 0.57 0.002 30.50 0.022 - 0.000 - 0.000 

• Air sparge,compressor,not activated due jo elevated SVE influent concentrations. ~ 
- Air sparge compressor not activated due to improperly sized pressure switch. 
- Air sparge compressor activated, but highwaler levels in the moisture separators cause frequent compressor sh , own. 
- Air sparge compressor deactivated on 1128198du,e to lack of vapor recovery from westem portion of site. ' 
1) Aliphatics are weighted using a response .factor of hexane. (r.JrN = 86.2) : 
2) Aromatics are weighted using a response factor of o"xylene. (MW=1OS.16) 
3) Analytical dalafor7131196 is assumedbased,on results of sampling conducted 818/96. 
4) Analytical data for 8122196 is assumed based on results of sampling conducted 818/96. 
5) Airflow rate from 1011.6/96 assumed for 9116196, due to a broken flow meter 
6) Beginning 9/16/96 lab analYSis was performed by Mitkem Laboratory. Prior to. 9/16/96 air analysis performed by NEIIGTEL 
7) Mitkem results report total volatile petroleum hydrocarbons, not misc. aromatics and aliphatics. 

Total Volatile Petroleum Hydrocarbons are weighted to moJecularweight of 100. 
8) System modfficatons to allow continuous dewatering were conducted on December 11,1997. 

The data for this date was assumed to be the same as November that for November 20, 1997. 
Flow rates for this d,ate have been interpolated from 11120/97 and 12129/97 data. 

9) 4127198 TVPH results reported asC5-C12 Aliphatics and C9-C10 Aromatics. Ppmv equivalents have been estimated. 

Influent 
Concentration 

TVPH 
(mQlm3) 

-
-
-
-

94.00 
29.00 
20.00 

-
12,00 

0.00 
0.00 

• 8.50 
0.00 

140.00 
395.00 
68.00 
68.00 

140.00 
465.00 

67.50 
33.00 
76:50 

MASSREM2WK4 

o 
Removal Total Mass Period Cumulative Commemls, 

Rate Removal Mass Mass 
TVPH Rate Removed Removed 
(lblhr) (lbslhr) jibs) (Ibs) 

0,000 0,463 0,00 0.00 
0,000 0,494 46.93 46,93 system operated approx. 92:h~ b_etwe,en 71.3,1 and 8/8 
0,000 0,494 52,85 99,78 ~4-l:lOur·per day ~y,stem o~@tion begalJ,.~$ 
0,346 0,361 256.56 356,34 
0.238 0,253 220,98 577.32 
0,130 0,135 158.31 735,63 
0,038 0,040 58.83 794,47 
0.027 0,028 33,39 827,85 
0.004 0,004 22.62 850,47 
0.037 0.037 10.24 860.71 
0.000 0.00 15,46 876.17 
0.000 0.00 0,48 876.65 
0.013 0.013 6.88 883.53 
0.000 0.00 6.,04 889.57 One blowe.r do.wo due:to high:vwer leve:l in moisture trap. 
0.132 0.161 68.15 957.72 One·blower'd.own,due to high water leveUn moisture trap. 
0.542 0.641 60.12 1017.64 TWQ,blow:e.r:s down du.e to high water le~1 in moisture trap. 
0.062 0.067 69.6,8 1087.51 One, blo.w.~rdown due to high,water Iev~J.in moisture trap. 
0.062 0.OS7 40.27 1127.78 
0.310 0.335 42.29 1170.0,7 
0.949 1.003 63.09 1233.15 
0.093 0.103 248.54 1481.70 
0.035 0.040 32,99 1514.68 

~55 0.OS9 36.71 1551.39 
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--A+-TACHMENT 4 

HISTORICAL WELL GAUGING DATA 

grsubbaslwplgr2.9a 



I . \ 

~ 

Notes: WE-2D, WE-2S, and WE.3.are covered by stand pipes. 
NG = Not Gauged 

grsubbasI123\gr296.wk4 

\~ 

Well Gauging Data 
Dolphin Mart Site 

Groton Naval Submarine Base 
Groton, Connecticut 

I'~ (0 



· / 
" VI' 'ling Data II 
'\' J . J \ flite \. ) 
~ New LondO"'-'fa1 Submarine Base ~ 

Groton. Connecticut 

Notes: NG = Not Gauged 

grsubbas\123\gr297. wk4 
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ATTACHMENT 5 

HISTORICAL GROUNDWATER SAMPLING RESUL TS 

grsubbaslwplgr2.98 

May 1998 
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219.8 <1.0 <1.0 

5/98 <1.0 3 

Notes: NS = Not sampled (NS results have been iMi~) 

~ai,le1 
HistoricarGroundwater Sampling Results 

Dolphin Mart - March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

<1.0 

<1.0 

(analytical results in IJgII) 
page 1 of 16 

<1;0 <1.0 

3 <1.0 

<500 

<500 

Bold numbers indicate an exceedance of State of CT Clean-up Standards 

<1.0 

6 

B = Analyte detected in method blank, D = Analyte concentration was obtained from a diluted analysis, E = Analyte concentration exceeded the calibration range 
DRO=DieselRange Organics, GRO=Gasoline Range Organics 
1= TPH on 5/98 was analy,zed using EPA Method 8100M 

grsubbaslwplgr2.91 

i' 

/~ 

\ 

U 



, I 
, I 

'~ 

DM-2 
t--

5/9.6 

11/9€ 

2197 

5/97 

8/97 

11/97 <1.0 

2198 <1.0 <1.0 

5/98 <1.0 <1.0 

Notes: NS = Not sampled (NS re.sults have been ~ft~~) 

\ 
\ j 
~ble 1 

Historical Groundwater Samp.ling Results 
Dolphin Mart - March 1995 - May 1998 

Naval Submarine Base, Groton, CT 

<1.0 

<1.0 

(analytical results in IJglI) 
page 2 of 16 

<1.0 5 

<1.0 2 

<500 

1,500 

Bold numbers indicate an exceedan~ of State of CT Clean-up Standards 

5 

2 

B = Analyte detected in method blank,D = Analyte concentration was obtained from a diluted analysis, E = Analyte concentration exceeded the calibration range 
DRO=Diesel Range Organics, G.RQ;;;(3.asoline Range Organics 
1 = TPH on 5/98 was analyzed using EPA Method 8100M 

grsubbaslwplgr2.91 
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2198 <1.0 <1.0 

5f98 <1.0 <1.0 

Notes: NS = Not sampled (NS results hav,e l>een ~~) 

~ble1 
Historical Groundwater Sampling Results 

Dolphin Mart - March 1995 - May.1998 
Naval Submarine Base, Groton, CT 

<1.0 

<1.0 

(analytical results in IJgll) 
page 3 of 16 

<1.0 <1.0 

<1.0 <1.0 

<500 

<500 

Bold numbers indicate an exceedance of State of CT Clean-up Standards 

<1.0 

<1.0 

B = Analyte dete.cted in method blank, D = Analyte concentration was obtained from a diluted analysis, E = Analyte concentration exceeded the calibration range 
DRO=Dies.el Range Orgal'lics, G.RO=Gasoline Range Organics 
1 = TPH on 5/98 was analyzed usil'lg EPA Method 8100M 

grsubbas\wp\gl2.91 
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5/96 

11/9€ 

2197 

5/97 

8/97 ......................................... " 

11/97 2 <1.0 

2198 <1.0 <1.0 

5/98 <1.0 <1.0 

Notes: NS = Not sampled (NS results have been tlffi.~) 

\ , 

~ble 1 
Historical Groundwater Sampling Results 

Dolphin Mart - March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

(analytical results in Ilgll) 
page40f16 

............•............................................. ; ........... . ................ ;.; ................... ; ......• ; ... ~ ..... , ....•..... ........ ;.; ............................... ; ..•...................... ............•.............. ; ... ; .•. ; ................. ; .. ',-;-;-;-;', 

<1.0 <1.0 3 <500 

<1.0 <1.0 <1.0 80.0 

<1.0 <1.0 <1.0 700 

Bold numbers indicate an exceedance .of State of CT Clean-up Standards 

. ....• ;.; ... ;.;.;.;.;.;.;.;.;.; ... ;.;.; 

5 

<1.0 

<1.0 

B = Analyte detected in method blank, D = Analyte concentration was obtained from a diluted analysiS, E = Analyte concentration exc.eeded the calibration range 
DRO=Diesel Range OrganiCS, GRO=Gasoline Range Organics 
1 = TPH on 5/98 was analyzed using EPA Method 8100M 
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5/96 

11/96 

2197 

5/97 

8/97 ....... -................................ -........................ ....................... . .....••.•.... 

11197 <1.0 <1.0 

219.8 <1.0 <1.0 

5/98 <1.0 <1.0 

Notes: NS = Not sampled (NS results have been ~Mij@) 

.. I 

~ble1 
Historical Groundwater Sampling Results 

Dolphin Mart - March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

.........• -........•...... ~ ................ 

<1.0 

<1.0 

(analytical results in 1-191I) 
page 5 of 16 

............................................ , 

<1.0 

<1.0 <1.0 700 

<1.0 <1.0 <1.0 1,200 

Bold numbers indicate an exceedance of State of CT Clean-up Standards 

<1.0 

<1.0 

B = Analyte detected in method blank, D = Analyte concentration was obtained from a diluted analysiS, E = Analyte concentration exceeded the calibration range 
DRO=Die~1 Range Organics, GRO=Gas.oline Range Organics 
1 = TPH on 5/9.8 was analyzed usIng EPA Method 8100M 

grsubbaslwplgr2.91 
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5196 I 125 21 

11196 I 9 I <1.0 I 

2197 I <1.0 I <1.0 I 

5197 <1.0 <1.0 

.8/97 <'1.0 <1.0 
"-<-

11197 <t.O <1.0 
- ... -

2/98. <1.0 <1.0 

5/98 <'1.0 <1.0 

Notes: NS = Not sampled (NS res.ults have been ~M~) 

\ ./ 
~ble1 

Historical Groundwater Sampling Results 
Dolphin Mart - March 1995 - May 1998 

Naval Submarine Base, Groton, CT 

54 

65 I 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

(analytical results in IJglI) 
page6of16 

329 <20 

<1.0 , 7 

<1.0 3 

<1.0 <1.0 
: 

<1.0 3.0 

<1.0 <1.0 

<LO <1.0 

<1.0 <1.0 

1,740 

<1,000 

<500 

<500 

/800 

<500 

700 

I <500 

Bold numbersifild.icate an exceEl,dance of State of CT Clean-up Standards 

3 

<1.0 

I 3.0 

I <1.0 

I <1.0 

I <1.0 

B = Analyte deteCted in method blank, 0 = Analyte concentration was obtained from a diluted analysis, E = Analyte concentration exceeded the calibration range 
DRO=Dies,el Ri,lJ'!ge Organics, GRO:;:Gasoline Range Organics 
I = TPH on 5/9,8. was analyzed l!sing EPA Method 81 OOM 

grsubbas\wp\gr2,91 
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<500 <500 

<500 <500 



·~I 

5196 

1119.€ 

2197 roo r· 
<1.0 

8/97 <1.0 <1.0 

11/97 <1.0 <1.0 

2198 <1.0 <1.0 

5/98 <1.0 <1.0 

Notes: NS = Not sampled (NS re.s.ults have been lID.i~) 

~able1 
Historical Groundwater Sampling Results 

Dolphin Mart -March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

<1.0 

<1.0 

<1.0 

<1.0 

/ 

(analytical results in 1-19/1) 
page 7 of 16 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<500 

<500 

500 

<500 

Bold numbers indicate an exceedance of State of CT Clean-up Standards 

<1.0 

<1.0 

<1.0 

<1.0 

B = Analyte detected in method blank, 0 = Analyte concentration was obtained from a.diluted analysis, E = Analyte concentration exceeded the calibration range 
DRO=Diesel Range Organics, GRO=Gasoline Range Organics 
1 = TPH on 5/98 was.analyzed using EPA Method 8100M 

grsubbaslwplgr2.91 
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~I 

2197 <1.0 <1.0 

5/97 <1.0 <1.0 
"--, , 

8197 <.1.0 <1.0 

11/97 2 <1.0 

219.8 I <1.0 1 

5/98 I <1.0 <1.0 

Notes: NS = Not sampled (NS re.suIts .have beeniiliiiil.iib 

4 

4 

16 

9 

4 

<1.0 

\~Alble 1 
Historical Groundwater Sampling Results 

Dolphin Mart - March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

(analytical results in 1191l) 
page 8 of 16 

<1.0 <1.0 

<1.0 <1.0 

2B <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<500 

<500 

1.,000 

<500 

800 

<500 

Bold numl:)eITS. indicate an exceedance of State of CT Clean-up Standards 

4 

6 

18 

11 

5 

<1.0 

B = Analytel1etected in methQ!:! blank, D = Analyte concentration was obtained from a diluted analysis, E = Analyte concentration exceeded the calibration range 
DRO=Die.s.el Range Organics, GRO;:Gasoline Range Orgc!nics 
1 = TPH on 5/98 was analyzed using EPA Method 8100M 

grsubbas\wplgr2.91 . 

<500 

700 

" 1\ '1 

~ 

600 

760 
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r.MI/-2 11/96 4 <1.0 14 

2197 <1.0 <1.0 <1.0 

5/97 <1.0 <1.0 3 

8/97 <1.0 <1.0 <1.0 

\~le1 
Historical Groundwater Sampling Results 

Oolphin Mart - March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

(analytical results in I-IglI) 
page 9 of 16 

<1.0 4 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1,000 

1,000 

<500 

<500 

i0 

28 1,200 <500 

1 B 1,200 1,200 

3 500 580 

<1.0 <500 <500 

"""""""""""""""""""""':::::':::::::::::'::::::::::'::::':::::':':':::::::::':':::':'::::"":':':::: 
11/97 2 <1.0 3 3 <500 9 

2 6 <1.0 <1.0 700 9 

5/98 <1.0 <1.0 <1.0 <1.0 3 500 3 

MW-3 2197 36 23 72 500 5 2,000 645B 

5/97 

8/97 

11/97 

2198 <1.0 <1.0 <1.0 1.0 I <1.0 I 21,000 1.0 

5/98 <1.0 <1.0 <1.0 <1.0 I <1.0 I <500 <1.0 

Notes: NS = Not sampled (NS results have been ijij~) 
Bold numbers indicate an exceedanc.e of State of CT Clean-up Standards 
B = Analyte detected in method blank, D = Analyte concentration was obtained from a diluted analysis, E = Analyte concentration exceeded the calibration range 
DRO=Diesel Range OrganiClS, GRO=Gasoline Range Organics 
1 = TPH on 5/98 was analyzed using EPA Method 8looM 
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5/96 

11/9€ 

2197 

5/97 

8/97 ........................... ................................................. ....... ' 

I 3 25 

2198 <1.0 <1.0 

5/98 <1.0 2 

Notes: NS = Not sampled (NS re.sults hav.e been ~) 

Historical Grou 
Dolphin Mart 

Naval ~lIhrn!:ilrin ... 

............................................................ , ... .'.' ...•. 

5 5 

<1.0 <1.0 

<1.0 2 

<1.0 

<1.0 I 9,300 <1.0 

<1.0 I 3,800 4 

Bold numbers indicate an exceedance of State of CT Clean-up Standards . 
B = Analyte detected in m. ethod blank,. D = Analyte. concentration was obtained from a dil1ed analysis, E = Analyte concentration exceeded the calibration range 
DRO=Diesel Range Organics, GRO::;Gasoline Range Organics 
1 = TPH on 5/9.8. was analyzed using EPA Method 8100M 

grsubbas\wp\gr2.91 

~, 

o 



I 
i, . J 

~ 

5/96 

11/96 

2197 ............... .. ..... ..... ............... 

5/97 <1 . .0 <1 . .0 

8/97 <1 . .0 <1 . .0 

11/97 <1 . .0 <1 . .0 

2198 <1 . .0 <1 . .0 

5/98 <1 . .0 <1 . .0 

Notes: NS = Not sampled (NS rei$ults have been ~!AA.'i) 

\ I 

~-6le1 
Historical Groundwater Sampling Re.sults 

Dolphin Mart - March 1995 - May 199,8 
Naval Submarine Base, Groton, CT 

................................... 

<1 . .0 

<1 . .0 

<1 . .0 

<1 . .0 

<1 . .0 

(analytical results in J,lglI) 
page 11 of 16 

................................ 

<1 . .0 <1 . .0 

<1 . .0 3 . .0 

<1 . .0 <1 . .0 

<1 . .0 <1 . .0 

<1..0 <1 . .0 

11,0.0.0 

<500 

3,10.0 

2,100 

Bold numbers indicate an exceedance of State of CT Clean-up Standards 

I 3 . .0 

<1 . .0 

<1 . .0 

<1 . .0 

B = Analyte detected in method blank, D = Analyte concentration was obtained from a diluted analysis, E = Analyte concentration exceeded the calibration range 
DRO=Diesel Range Organics, GRO=Gasoline Range Qrganics 
1 = TPH on 5/98 was analyzed using EPA Method 8100M 

grsubbaslwplgr2.91 

~ 

u 



'''---.,~ 

WE-2D(B) I 11/96 I 1 I <1.0 

I 
2197 I 

. " ".,.-'. 

r 2 <1.0 
-

5/97 I <1.0 I <1.0 

8/971 

~ e~ •••• __ • 

'I <t.O <1.0 

11/97 <'1.0 <1.0 

2198 <1.0 <1.0 

5/98 <1.0 <1.0 

Notes: NS = Not sampled (NS results have been ~iMb' 

\ ) 
~ble1 

.Historical Groundwater Sampling Results 
P,o,lphin Mart - March 1995 - May 1998 

Nava.1 Submarine Base, Groton, CT 

<1.0 

<1.0 , 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

(analytical results in (.Ig/l) 
page 12 of 16 

<1.0 <1.0 

<1.0 3 

<1.0 <1.0 

<1.0 4.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 3 

<1,000 

<500 

<500 

11,00.0 

<500 

1,000 

1,500 

3 

5 

<1.0 

4.0 

I <1.0 

I <1.0 

I 3 

Bold numbers indicate an exceedance of State of CT Clean-up Standards 
B = Analyte detected in method blank, D = Analyte concentration was obtained from a dilUted analysiS, E = Analyte concentration exceeded the .calibration range 
DRO=Diesel Ral"lge Organics, GRO=Gasoline Range Organics 
1 = TPH on 5/98 waS analyzed using EPA Method 8100M 

grsubbas\wp\gr2.91 

• 

o 

<500 I <500 

<500 <500 

<500 <500 

<500 <500 



,I ~ 

I 
'~' 

WE-2S 

I 5/96 I 5.0 

11/96 I 7 
1 

2197 

5/97 

8/97 ...... ....................... 

11/97 <1.0 

219.8 4 

5/9.8 2 

r 22 

I <1.0 

1 

. .............................................. 

<1.0 

<1.0 

I <1.0 

Notes: NS = Not sampled (NS results have been ~$.~) 

I 
I 
1 

.... 

\~le1 
Historical Groundwater Sampling Results 

Dolphin Mart - March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

101 I 
9 I 

1 

..................... , ...... 

<1.0 

<1.0 

10 

(analytical results in fJglI) 
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144 <10 

4 14 

....................................................... 

<1.0 <1.1 

15 7 

<1.0 .' 7 

1,570 

<1,000 

<500 

1,200 

Bold numbers indicate .anexc.~dance of State of CT Clean-up Standards 

26 

19 

B = Analyte detected in method blank, 0 = Analyte concer:ltration Was obtained from a diluted analysis, E = Analyte concentration exceeded the calibration range 
DRO=Diesel Ral'1ge Organics, GRO=Gasoline Range Organics . 
1 = TPH on 5/98 was ar:laiyzed using EPA Method 8100M 

grsubbaslwplgr2.91 

"' 
! ~\ 

U 



'~ 

WE-3 

5/96 

5/97 <1.0 <1.0 

8/97 <1.0 <1.0 

11/97 <1.0 <1.0 

2198 2 <1.0 

5/98 <1.0 <1.0 

Notes: NS = Not sampled (NS results have been ~) 

<1.0 

<1.0 

<1.0 

<1.0 

\ " 
~le1 

Historical Groundwater Sampling Results, 
Dolphin Mart - March 1995 - May 1998 

Naval Submarine Base, Groton, CT 

(analytical results in 1191l) 
page 14 of 16 

<1.0 <1.0 

<1.0 220 

<1.0 38 

<1.0 160D 

<500 

3,0,0,0 

<5.00 

<500 
~. ,~--

<1.0 <1.0 2 <500 

Bold numbers indicate an exceedance of State of CT Clean-up Standards 

I <1.0 

I 220 

I 38 

I 162 

1 2 

B = Analyte dE!tected in method blank, D = Analyte concentration was obtained from a diluted analysiS, E = Analytecpn~ntration exce,ed.ed the calibra~ton range 
DRO=Diesel Range OrganiCS, GRO=Gasoline Range Organics 
1 = TPH on 5/9,8 was analyzed using EPA Method 8100M 

grsubbaslwplgr2,91 

., 

\0 



~~' 

11196 41 '1.0 100 

2197 21 <1 27 

5197 13 <1.0 13 

8197 7.0 <1.0 19 

\ ) 
~'ble1 

Historical Groundwater Sampling Results 
Dolphin Mart - Marcli1995 - May 1998 

Naval Submarine Base, Groto.n, CT 

(analytical results in 1191l) 
page 15 of 16 

2 19 

17 

<1.0 19 

3B 3B 

<1,000 

<500 

<500 

700 

/~~'\ 

U 

166 1,100 500 

66 500 700 

45 700 540 

44 I <500 I <500 

11197 <1.0 <1.0 <1.0 <1.0 <1.0 <500 <1.0 
1(::::""" ::::,:::,:,:,:::,:::,:,:::,:::::: :,:,:,:"",:",,',F:{ ::::':::'::,,:,::,,::::i:,:,,::::,:,:, 

219.8 <1.0 <1.0 <1.0 <1.0 <1.0 1,300 <1.0 

519.8 <1.0 <1.0 <1.0 <1.0 <1.0 600 <1.0 

Notes: NS = Not sampled (NS results have been ~Miti®) 
Bold numbers indicate an exc.eedance of State of CT Clean-up Standards 
B = Analyte detected in method blank, D = Analyte concentration was obtained from a diluted analysis, E = Analyte concentration exceeded the calibrati.on range 
DRO=Diesel Range Organics,GRO=Gasoline Range Organics 
1 = TPH on 5198 was analyzed using EPA Method 8100M 

grsubbas\wplgr2.91 

!, 



'",-~ 

WE-5 11/9.6 I 24.0.0 I 410D I 

2197 I 42D I 10 I 
5/97 I 370 I 190 I 
8/97 I 210.0 I <1.0 I 
11/97 I 11 I <1.0 I 
2198 I 11 I <1.0 I 

5/98 I <1.0 I <1.0 I 

WE-6 11/96 5 2100 

2197 3 4 

5/97 3 1.0 

8/97 I <1.0 I 1.0 I 

11/97 2 <1.0 

2198 2 <1.0 

5/98 <1.0 <1.0 

Notes: NS = Not sampled (NS results have been ~) 

\~ble1 
Historical Groundwater Sampling Results 

Dolphin Mart - March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

720.0 

890 

840 

2100 

2 

10 I 

<1.0 I 

710 

8 

12 

<1.0 I 

3 

5 

<1.0 

(analytical results in ).Jg/l) 
page 160f16 

4,300E 27 

4900 6 

3,900D <1.0 

4700B 630 

6 27 

14 3 

<1.0 <1.0 

630D <1.0 

12 : 2 

<1.0 <1.0 

28 <1.0 

2 I 4 

3 
I 

4 

<1.0 I <1.0 

9,000 

2,000 

4,000 

5,000 

1,100 

1,800 

1,400 

<1,000 

<500 

<500 

1,000 

<500 

500 

I 1.000 

Bold numbers indicate an exc.eedance of State of CT Clean-up Standards 

5,697 

637 

5,300 

953 

I 46 

I 38 

I <1.0 

916 

29 

15 

29 

I 11 

I 14 

I <1.0 

B = Analyte detected in method blank, D = Analyte concentration was obtained from a diluted analysis,E = AnalYte concentration exceeded the calibration range 
DRO=Oiesel Range Organics, GRO=Gasoline Range Organics 
1 = TPH on 5/98 was analyzed using EPA Method 8100M 

grsubbaslwplgr2.91 

u 

12,000 8,900 

2,000 1,200 

11,000 16,000 

2,000 1,400 

800 700 

1,200 1,200 

<500 <500 



~/ 

ERM-5 3/95 967 431 

5/96 112 6 

11/96 370D 14 

2197 

5/97 

8/97 

11/97 

2198 I 310 460 

5/98 , 790 280 

Notes: NS = Not sampled (NS results have beer{mmMa.) 

390 

34 

33 

. 300 

1,200 

\ J. 
~able2 

Historical Groundwater Sampling Results 
NEX - March 1995 - May 1998 

Naval Submarine Base, Groton, CT 

(analytical results in IJglI) 
page 1 of18 

1,340 <100 

28 <10 

610 <1.0 

710 <10 

4,900 <100 

5,400 

9,200 

Bold numbers indicate an exceedance of State of CT Clean-up Standards . 

3,295.1 

196 

480 

I 1,780 

I 7,170 

D = Analyte concentration was obtained from a diluted analysis, B = Analyte detected in rj'lethod blank, E = Analyte concentration exceeded the calibration range 
DRO=Diesel Range Organics, GRO=Gasoline Range Organics ' 
L P = Liquid-phase petroleum present; well could not be sampled 
1 = TPH on 5/98 was analyzed using GPA Method 81 OOM 

grsubbaslwplgr2.92 

(J 

430 8,250 

159 554 

1,100 1,600 . 



~ 

l~ 

11/96 I 610 I 230 I 

219~7 I 4300 I 21 I 

5/97 I 4300 I 21 I 

8/97 I 470 90 
.. 

11/97 I 25.00 23 

2198 I 970 13 

5/9.8 I 21 4 

Notes: NS = Not sampled (NS results have. beeri.~W#i@.a.) 

770 

300 

6400 

650 

2600 

1100 

28 

i . 

~ble2 
Historical Groundwater Sampling Results 

NEX - March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

I 

I 

(analytical results in IJglI). 
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2,400E <40 

1,0000 <10 

2,3000 <1.0 

2,000 <1.0 

5300 <1.0 

2400 <1.0 

78 <1.0 

5,000 

2,000 

1,000 

2,000 

<500 

<500 

<500 

Bold num.be[S indicate an e)(ceed~rn~ of. St~te.of CT CI~n"up St~ndards • 

4,054 

1,763 B 

3,3910 

3,210 

1,063 

460 

131 

o = Analyte conc.entration was obtained from ~diluted analysis, B = Analyte detected in method blank, E = Analyte concentration exceeded the calibration range 
ORO=OJe;;;el Rang.e Organics, GRQ=.Ga$oJine Range O.rganics 
L P = Liquid-phase p.etroleum pres~nt; well co.lIld not be sampled 
1 = TPH on 5198 was analyzed using GPA Method 8lOOM 

grsubbas\wp\gr2.92 

r 

I ----,,\ 

I... I 
\J 

500 I 7,800 

2,200 1 4,800 

1,500 I 6,700 



~! 

11/96 I <1.0 <1.0 <1.0 

2197 I <1.0 <1.0 <1.0 

5/97 I <1.0 <1.0 <1.0 

8/97 I <1.0 <1.0 <1.0 

",,- / 
~ble2 

Historical Groundwater Sampling Results 
NEX - March 1995 - May 1998 

. Naval Submarine Base, Groton, CT 

(analytical results in ~gll) 
page30f18 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1,000 

<500 

<500 

<500 

I 4 I <500 

1 <500 

<1.0 <500 

<1.0 <500 
:-:::::.:-:-::; ......... ; .............................. :.:-:-:.:.:-

11/97 I <1.0 <1.0 <1.0 <1.0 <1.0 <500 <1.0 

2198 I <1.0 <1.0 <1.0 <1.0 <1.0 <500 <1.0 

5/98 I <1.0 <1.0 <1.0 <1.0 <1.0· <500 <1.0 

Notes: NS = Not sampled (NS results have beer{~&.@) 
Bold numbers indicate an exceedance of State of CT Clean-up Standards 
D = Analyte concentration was obtained from a diluted analysis, B = Analyte detected in rrethod blank, E = Analyte concentration exceeded the calibration range 
DRO=Diesel Range Organics, GRO=Gaso.line Range Organics 
L P = Liquid-phase petroleum present; well could not be sampled 
1 = TPH on 5/98 was analyzed using GPA Method 8100M 

grsubbas\wp\gr2.S2 

~. 

(~ 

I <500 

<500 

<500 

<500 
:-:.:.:.:.:.:.:.:::.:.:.:.:.:.:.:.:.:.:.:.:.:-:.:.:.: 



i~ 

Notes: NS = Not sampled (NS re.sults have bee~::Mimm) 

\ I 

~ble2 
Historical Groundwater Sampling Results 

NEX - March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

(analytical results in I-Ig/l) 
page 4 of 18 

Bold numbers indicate an exceedance of State of CT Clean-up Standards 
D = Analyte conc.entration was obtained from a diluted analysis, B = Analyte detected in method blank, E = Analyte concentration exceeded the calibration range 
DRO=Diesel Range Organics, GRO=Gasoline Range Organics 
L P = Liquid-phase petroleum present; well could not be sampled 
1 = TPH on 5/98 was analyzed using GPA Method 8100M 

grsubbaslwplgr2.92 

~ 

u 



I 

~J 

, 
\ ! 

"--!able 2 
Historical Groundwater Sampling Res,y,lts 

NEX - March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

(analytical resu~s in 1-191I) 
page 5 of 18 

Notes: NS = Not sampled (NS results have beer{~) 
Bold numbers irnqil::ate an exc.e.edance of State of CT Clean.up Standards 
D = Analyte c;oncentration was obtained from a diluted analysis, B = Analyte detected in method blank, E = Analyte c.oncentration exceeded the calibration range 
DRO=Die.sel Range organic.s, GRO~G.as.oline Range O.rganics 
L P = Liquid,p.l:lC!se ~troleum present; well eouId not be sampled 
1 = TPH on 5/913 was anal~ed usJngGPA Method 8100M 

g[Subbas\wplgl2.92 

.. 

(~ 



'",,-~' 

ERM-ll 11/96 <1.0 <1.0 <1.0 

2197 <1.0 <1.0 <1.0 

5/97 <1.0 <1.0 <1.0 

8/97 <1.0 <1.0 <1.0 

. ! 

~~ble2 
Historical Groundwater Sampling Results 

NEX - March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

(analytical results in IJgll) 
page 6 of 18 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1,000 

<500 

<500 

<500 

. .~ 
\~ 

3 <500 <500 

2 <500 <500 

<1.0 <500 <500 

<1.0 I <500 I <500 

11197 <1.0 <1.0 <1.0 <1.0 <1.0 <500 <1.0 
I):;:;:;:::;:: ;::::::: ::::::::::::::::: :;:;:;:::::;:::::;::::::r ::;:::;:::::;::::::: .: ..... :.:.:.;.;.;:;.;.:. 

2198 <1.0 <1.0 <1.0 <1.0 : <1.0 <500 <1.0 

5/9.8 <1.0 <1.0 <1.0 <1.0 <1.0 <500 <1.0 

Notes: NS = NQ~ ~.I1i1pl~.9-(NS.r:esultshav.ebeer{~W.ijij) 
Bold n.umbeJl)jJj)gi~pt!!·an)~l(ce~aJ'lce of StateofCT Clean"up Standards 
D = ArnaMePP.!'Jg~oJra.tio.rn:wa_s.obtalnedfr:o'l:li1a dlluted analysts, B = Analyte detected in method blank, E = Analyte concentration exceeded the calibration range 
DRO=D.iI:lAse.I.bljl~,~.Q:~9_a.rnics, GRQ?GasQline Range Organl9S 
L P = L,igYig.plila~4?,eJr.Q!eum pres~rnt; well could not bes.<lmpJed 
1 = TF'1;l 0,1;1 gl9.§:,~s:a.r;lalY;?;~ uslr19GF'AMe.thQd 8tOQM 

grsubbaslwplgr2.92 

.. 



I, j 

~ 

5/96 2 

11/96 <1.0 2 

2197 I <1.0 

I 
5/97 

8/97 

11/97 

2/98 <1.0 <1.0 

5/98 <1.0 <1.0 

Notes: NS = Not sampled (NS results have beer{;~&i@a.) 

7 

<1.0 

2 

<1.0 

2 

'I i 

~ble2 
Historical Groundwater Sampling Results 

NEX - March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

(analytical results in IJglI) 
page 7 of 18 

14 <2.0 

9 <1.0 

9 <1.0 

<1.0 

2 <1.0 

~l:::\t~::::{::Ji.%?fWt:tWt 

3,000 

15,000 

23,000 

5.400 

Bold numbers indicate an exceedanceof State of CT Clean-up Standards 

61 

16 

13 

4 

o = Analyte corn,centration was obtain.ed from a diluted analysis, B = Analyte detected in method blank, E = Analyte concentration exceeded the calibration range 
DRO=Diese.1 R.ange Organics, GRO=(3asoJineRang!! Organics 
L P = Liquid"Plila.!>.e petroleum present; well could not be sampled 
1 = TPH on ~~,was analyzed using GPA Method 8l00M 

grsubbas\wp\gr2.92 

.. 
;Y---"'\ 
(, ) 

\~ 

4,300 1,390 

7,300 6,700 

4,800 1,300 



\ 

~ 

ERM-13 3/95 <1.0 <1.0 

5/96 <1.0 <1.0· 

11196 I <1.0 <1.0 

2197 I <1.0 <1.0 

5/97 <1.0 <1.0 

8/97 I <1.0 <1.0 

11/97 I <1.0 <1.0 

2/98 I ·<1.0 <1..0 

5/98 I <1.0 <1.0 

Notes: NS = Not sampled (NSresults have bee~JW!ij@) 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

~ble2 
Historical Groundwater Sampljng Results 

NEX - March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

(analytical results in Ilgll) 
page 8 of 18 

<1.0 <2.0 

<1.0 <2.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

:::::::::m::rm??'::N§'\::rrr:m::::: 

:::::-:::::::[::::·:::::,::::::11:::::::1;::,:::::::::::!:::\:: 

<1,000 

<500 

<500 

<500 

<500 

<500 

<500 

Bold numbers indicate an exceedance of State of CT Clean-up Standards 

534 50 

9 <100 

2 <500. 

<1.0 <500 

<1.0 <500 

<1.0 <500 
::::;:;:; ;:::;:::;:;:; ::;:;:;:::::;:;:;:;:::;:;:::::::; ::;:; 

<1.0 

<1.0 

<1.0 

D= Analyte concentration was obtained from a d.iluted analysis, B = Analyte detected in method blank, E = Analyte concentration exceeded the calibration range 
DRO=Diesel Range Organics, GRO=.G.asoline Range Organics / 
L P = Liquid-phase petroleum present; well could not be sampled 
t = TPH on 5/98 was analyzed using GPA Method 8100M 

grsubbaslwplgr2.92 

~-'\ 

J\~~ 

<473 

<473 

<500 

<500 

<500 

<500 
:;:: ;:;:::::;:;:::;:::::::::;:;:;:::;:;:;:::::::::' 



~ 

~j 

5/96 305 5,670 1,250 

11/96 270 8,300.0 1,7000 

2197 140 4,5000 980 

5/97 LP LP LP 

8/97 LP LP LP 

11/97 40 2,300.0 I 7000 

2198 <1.0 9.30 I 210 

5/98 80 2.200 I 690 

''''-r:ble 2 
Historical Groundwater Sampling Results 

NEX - March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

(analytical results in 1-19/1) 
page 9 of 18 

8,350 <2.0 

11,0000 <25 

7,100 <100 

LP LP 

LP LP 

2,5000 <1.0 

2,800 <1.0 

5.400 <1.0 

,EE:}}}}{Jt§:::}ti:iii//// 
7,000 

60,000 

LP 

f1 

Notes: NS = Not s~Jllplgq(NS re.sults have. beer#~l.'iim.@) 
Bold numb~rs lnr:;licate an exceedanc.e of ~ltate o(CT CII;~an.up Standards 

22,543 

21,270 

12,840 

LP 

D = Analytecol'1C';'erntrationwas obtained ftorn a dRuted analy.s.i~, B = Analytedetected in method blank, E = Analyte concentration exceeded the calibration range 
DRO=Oiesel Rang~ Organics, GRO=Gaspline Range Orga.nics 
L P = Liquid-phase p.etroleurn present; weJI could not be sampled 
1 = TPH on 5/98 wajOanal¥!Zedusing GPA Method 8tOOM 

grsubbas\wp\gr2.92 

i/~\ 
\ ) 
\J 

7,290 3,890 

12,000 30,000 

20,000 20,000 

LP LP 



~ 

Notes: NS = Not sampled (NS results have beer{i@iij@.) 

"-!able 2 
Historical Groundwater Sampling Results 

NEX - March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

(analytical results in (JglI) 
page 10 of 18 

Bold n.umbers indicate an exceedance of State o.fCT Clean.up Standards 
0'; Analyte cpncentral.ion was obtained from adlluted analysis, B = Analyte detected in method blank, E = Analyte concentration exceeded the calibration range 
ORO=Die.sel Range Organics, GRO=Gasoline Range Organics 
L P = Uq!lid·phase petroleum pre.sent; well coul!'lnot be sampled 
1 = TPH .on 5198 was analyzed using.GPA Method 8100M 

grsubbaslwplgr2.92 

~\ 
\ 

~ 



, 
I -

10 

ERM-16 I 11/96 I 37 <2.0 13 

2197 I 56D <1.0 16 

5/97 I 34 <1.0 20 

8/97 I LP LP LP 

11/97 I 5 <1.0 7 

2198 I 8 <1.0 3 

5/9.8 I 25 <1.0 9 

Notes: NS = Not sampJed (NS results have beeri::i@iij~) 

\ / 
~able2 

Historical Groundwater Sampling Results 
NEX - March 1995 - May 1998 

Naval Submarine Base, Groton, CT 

(analytical results in 1191l) 
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16 30 

34 27 

42 11 

LP LP 

30 <1.0 

15 6 

18 13 

<1,000 

6,000 

26,000 

LP 

15,000 

25,000 

. 4,800 

Bold numbers indicate an exceedance of State of CT Clean-up Standards 

68 

136 

107 

LP 

42 

I 32 

I 65 

D = Analyte concentration was obtained from a diluted analysis, B = Analyte detected in method blank, E = Analyte concentration exceeded the calibration range 
DRO=Diesel Range OrganiCS, GRO=Gasoline Range Organics 
L P = Liquid-phase petroleum present; well could not be sampled 
1 = TPH on 5/98 was analyzed using GPA Method 8100M 
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4,400 2,000 

11,000 1,400 

60,000 2,000 



i.~ 

ERM-17 11/96 I 10 <1.0 <1.0 

2197 I <1.0 <1.0 <1.0 

5/97 I <1.0 <1.0 <1.0 

8/97 I 12 <1.0 <1.0 
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Historical Grounf:water Sampling Results 

NEX - Mar h 1995 - May 1998 
Naval Submarine Base, Groton, CT 

(analytical results in 1-19/1) 
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<1.0 9 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1,000 

1,000 

<500 

1,000 

I 11 I 600 

<1.0 I 500 

<1.0 1,500 

12 1,000 
;;:;:::::::::;:; ;:;:;:;:;:;:;: 

11/97 2 <1.0 <1.0 <1.0 <1.0 <500 2 

2198 3 <1.0 <1.0 <1.0 <1.0 <500 3 

5/98 <1.0 <1.0 <1.0 <1.0 <1.0 <500 <1.0 

;I@;o 

Notes: NS = Not sampled (NS results have beerd~$.m.@) 
Bold numbers indicate an exceedance of State of CT Clean-up Standards 
D = Analyte concentration was obtained from a.diluted analysis, B = Analyte detected in method blank, E = Analyte concentration exceeded the calibration range 
DRO=Diesel Range Organics, GRO=GalWline Range Organics 
L P = Liquid-phase petroleum present; well cou.ld not be sampled 
1 = TPH on 5/98 was analyzed using GPA Method 8l00M 
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U 

600 

<500 

<500 

500 



(~ 

ERM-19 I 11/96 I <'1.0 I <1.0 I 

2197 I <1,.0 <1.0 

I 
,,-,. 

5/97 <1..0 <1.0 

8/97 <t.,O <1.0 

11/97 <1.0 <1.0 

2198 <1.0 <1.0 

5/98 <1.0 <1.0 

FD-1 5/98 210 3 

FD-2 5/98 63 <1.0 

FD-3 5/98 <1.0 <1.0 

Notes: NS = Not sampled (NS results have beeri\#i5.a.) 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

140 

<1.0 

<1.0 

i 
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I 

(analytical results in IJg/l) 
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<1.0 I <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<LO <1.0 

<1.0 <1.0 

<1.0 <1.0 

29 66 

3 31 

<1.0 9 

I <1,000 

<500 

<500 

<500 

<500 

<500 

<500 

48,000 

14,000 

<500 

Bold numbers indicate an exceedance of State of CT Clean-up Standards 

1 I 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

448 

97 

9 

o = Analyte concentration was obtained from a diluted analysis, B = Analyte detected ill method blank, E = Analyte concentration exceeded the calibration range 
DRO=Diesel.Range Organics, GRO=GasolineRange Organics " 
L P = Liquid-phase petroleum present; weU could not be sampled 
t = TPH on 5/98 was analyzed using GPA Method 8100M 
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<500 <500 

<500 <500 

<500 <500 
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5197 

8197 

11/97 

MW-6 2197 I <1.0 9 

5/97 18 <1.0 

8/97 35D 1.0 

11/97 6 <1.0 

2198 I 8 <1.0 

5/98 I 1 <1.0 

Notes: NS = Not sampled (NS results have beer{~iffiij@.) 

<1.0 

2 

<1.0 

<1.0 

<1.0 

<1.0 
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<1.0 I <1.0 

8.0 <1.0 

8.0 <1.0 

3 <1.0 

3 <1.0 

<1.0 <1.0 

<500 

<500 

<500 

<500 

<500 

Bold numbers indicate an exceedance of State of CT Clean-up Standards 

28 

46 

9 

11 

o = Analyte concentration was obtained from a diluted analysis, B = Analyte detected in method blank; E = Analyte concentration exceeded the calibration range 
DRO=Diesel Range Organics, GRO=Gaso.line Range Organics . 
L P = liquid-phase petroleum present; well could not be sampled 
1 = TPH on 5/98 was analyzed using GPA Method 8100M 
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5/96 

11/96 

2197 

5/97 

8/97 <1.0 <1.0 

11/97 <1.0 <1.0 

2198 <1.0 <1.0 

5/98 <1.0 <1.0 

Notes: NS = Not sampl~d (NS results have be~r:{i$.jij@) 

<1.0 

<1.0 

<1.0 

<1.0 

'~lable2 
Historical Groundwater Sampling Results 

NEX - March 1995 - May 1998 
Naval Submarine Base, Groton, CT 

<1.0 <1.0 <500 

<1.0 <1.0 <500 

<1.0 <1.0 <500 

<1.0 <1.0 <500 

Bold numbers indicate an exceedanc~of State of CT Clean-up Standards 

I 3.0 

I <1.0 

I <1.0 

I <1.0 

D = Analyte concentration was obtained from a diluted analysis, B = Analyte detected in method blank, E = Analyte concentration exceeded the calibration range 
DRO=Diesel Range Organics, GRO=GasoUne Range Organics 
L P = Liquid-phase petroleum present; weU could not be sampled 
1 = TPH on 5/98 was analyzed using GPA Method 8100M 
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8/97 I 1,600 I 6,200 

11/97 I 1,600 I 8,800 

2198 I 1,400 7,1000 

5/98 I LP LP 

OBG-2 5/97 I 77 280 

8/97 I 470 I 410 I 

11/97 I 370 I 380 I 

2198 I 41.0 I 340 I 

5/98 I 570 I <1.0 I 

Notes: NS = Not sampled (NS results have been;~$.W) 

1,700 

2,300 

2,200 

LP 

530 

1,100 

960 

680 

650 
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Historical Groundwater Sampling Results 
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(analytical results in fjg/l) 
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12,000 810 

16,000 38,000 

15,0000 24,0000 

LP I LP 

9,8000 I 290 
I 

11,000 ' 830 

9,200 40,000 

7,900 26,0000 

6,300 15,000 

220,000 

21,000 

160,000 

LP 

87,000 

180,000 

23,000 

120,000 

33,000 

Bold numbers indicate an exceedance of State of CT Clean-up Standards 

22,310 

66,700 

49,700 

LP 

10,977 

13,990 

50,910 

35,330 

22,520 

D = Analyte concentration was obtained from a diluted analysis, B = Analyte detected in method blank, E = Analyte concentration exceeded the calibration range 
DRO=Diesel Range Organics, GRO=Gasoline Range Organics ' 
L P = Liquid-phase petroleum present; well could not be sampled 
t = TPH on 5/98 was analyzed using GPA Method 8100M 
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5/97 <1.0 <1.0 

8/97 <1.0 <1.0 

11197 

219.8 

5198 

OBG-7 I 5/97 <1.0 <1.0 

I 
8/97 <1.0 <1.0 

11/97 <1.0 <1.0 

2198 <1.0 <1.0 

5/98 <1.0 <1.0 

Notes: NS= Not sample!'l(Ns r:esuHs have beer(~@.a.) 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 
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2 I <1.0 

<1;0 I 4.0 
, 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

~ 

<500 

<500 

<500 

<500 

900 

Bold numbers indl9;ate an exceedance of 5.tat!llQf CT Clearn-up Standards 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

D = Analyte concentrrapOr:lwas obtained frqma diluted analysis, B = Analyte detected in method blank, E = Analyte concentration exceeded the calibration range 
DRO=Diesel Range Organics, GRO=Gaso)ine. Range Organics . 
L P = Liquid-phase petroleum present; welJ colJld not be sampled 
t = TPH on 5/98 was analyzed using GRAMe.tttod 8100M 
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Historical Groundwater Sampling Results 
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Notes: NS = Not sampled (NS results have bee~~~~) 
Bold numbers indiCate an exceedance of State of CT Clean-up Standards o = Analyte concentration was obtained from a diluted analysis, B = Analyte detected in method blank, E == Analyte concentration exceeded the calibration range DRO,=Diesel Range Organics, GRO=Gasoline Range Organics 
L P = Liquid-phase petroleum present; well could not be sampled 
1 = TPH on 5/98 was analyzed using GPA Method 8100M 
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