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3.1 Groundwater Conditions 

Urhen cofiected in reference to a s m d a d  darum, welt-specific measurements of the water table can be used to assess 

the overall etek~ation and flow direction of the ~oundwater.  Table 1 presents the well-specific water table 

measurements (corrected for the presence of oil) associated with the Spring 1999 monitoring event, white Figure 1 

presents the overall elevation and flow direction of the groundwater. Additionally. Table 1 shows which %ells 

e&ibited the presence of oil and provides the corrected groundwater elevation data from the Spring 1998 monitoring 

event for comparison to Spring 1999 data. On average, the Spring 1999 corrected water table elevations Rere 

approximately seven inches belotn those measured in Spring 1998. However, the overall configuration of the 

groundwater flow patterns are generally consistent with past monitoring events. 

A slight (approximately 0.5 feet) groundwater mounding condition is apparently present along the riverbank in the 

vicinity of Building 68. This minor increase in groundwater elevation may be associated with sheetpiling which was 

installed behind Building 68 to provide structural stability for bank soil excavation activities conducted during 

remediation of that area. Five distinct groundwater depression areas are s h o w  on Figure 1, corresponding to the 

locations of active recovery wells/caissons 64V, 64S, RW-I(X), RW-2(X), and RW-l(S). The groundwater 

depression zones around pumping wells RW-I@) and RW-2(X) in the riverbank area are displayed in greater detail 

on Figures 4 through 9. In addition to the five primary recovery systems, two other caissons [64R and 64X(W)] are 

also pumped at low rates to facilitate additional oil recoverq. Each of these seven systems contain groundwater 

depression pumps used to facilitate active oil recovery. Groundwater from these systems is pumped to the Building 

64G groundwater treatment facility for processing. After treatment, the majority of the water is discharged to the 

Housatonic River through NPDES pemitted Outfall 005. However, as part of GE's overall efforts to contain oil 

within the site and to optimize oil recovery operations, a portion of the treated water discharged from the 64G facility 

is routed to GE's on-site recharge pond (located west of recovery well 64\11. Discharge to this pond results in a 

higher groundwater elevation relative to the sunounding area, which serves as a hydraulic barrier to oil migration. 

Since April 1988, the elevation of the recharge pond has been controlled via an ""Elech-ogauge'Yeve1 conaoller. 

Bemeen Aprii 1988 and Octokr 1998, the elevation of the r e c h ~ g e  pond was held at approximately 985 feet above 

mean sea level (MSL). In October 1998, the elevation of the reehage pond was reduced to 984 feet above MSL. 

In September 1994, the elevation ofthe pond was reduced again to 983 feet above MSL to decrease the size of the 

groundwater -"nround"fiwhile sti t l maintaining the necessq  hydrauf ic barrier. 
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3.2 Oil Occurrence 

Of the 133 total wel1s:caissons included in the Spring 1999 monitoring and supplementaI activities, floating oil was 

detected in 20 wells and 7 recoverq. wetlsicaissons, Table I identifies those wells where oil %as observed, and the 

apparent thickness of the associated oiI layer. The resuIts of this component of the monitoring program were used 

to assess the overall presence and extent of oil within East Area 2rCjSEPA Area 4. Figure 2 presents the results of 

this assessment. For the purposes of discussion, the East Street Area 2NSEPA Area 4 Site is divided into three areas 

designated as follows: (1 ) the area north of the railroad tracks and north of East Street; (2) the former tank f m  area, 

located between the railroad tracks and East Street; and (3) the area south of East Street. A summary of Spring 1999 

oil occurrence at each of these areas is provided below. 

3.2.1 North of the Railroad Tracks 

The extent of oil found to be present during the Spring 1999 monitoring event north of the railroad tracks is similar 

to the Spring 1998 results, but appears to be slightly enlarged. Changes noted in this monitoring event include: 

* oil being observed in well I 1 (0.04 feet) for the first time since Fall 1997; and 

* an increase in oil thickness at wells 23 and 24 since Spring 1998 (although the measured thicknesses are less 
than observed during the Fall 1998 event). 

Although the apparent horizontal extent of oil as measured in Spring 1999 is slightly larger than that measured in 

Spring 1998, the average oil thickness in all wells in this area which contained oil in Spring 1998 decreased by 

approximately five inches. This decrease is primarily due to a decrease in oil thickness of over three feet in well 14. 

Oil thicknesses in this well have been steadily decreasing since Fall 1997. 

3.2.2 Former Tank F a m  Area 

The extent of oil observed during the Spring 1999 monitoring event in this area is slightly different when 

corresponding data are compated to that of the Spring t 998 monitoring event. Trace mounls of oil were observed 

in three welts (II, U, and 661, resulting in a sli@tly increased lateral extent of oil as compased to that obsefiecf in 

Spring t 998. Oil was not observed in any of these wells in Spring 1998, but has been detected at these Iocatisits 

during prior monitoring evens. It should be noted &at the collection of data from the Former Tank F m  area was 
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somewhat limited during this ewnt due to the abasldonment of several monitoring \tells in cctaunction bsith Merriil 

Road reconsmietion activities, 

3.2.3 South of East Street 

The extent of oil hund  to be present in wells during the Spring I999 monitoring event is generally similar to that 

observed during the Spring 1998 event. Upon comparison of the oil thickness data for this area between Spring 1998 

and Spring 1999, several observations were made: 

oil was not observed in the Spring 1999 event in wells 9R, 10, 14,50,66, P3, or ES2-14, while it was observed 

in these wells in Spring 1998; 

the apparent oil thickness increased in wells 13, 15R, 48, and 55 in the Spring 1999 event as compared to the 

Spring 1998 measurements; and 

on average, observed oil thicknesses south of East Street decreased by approximately 3.2 inches. Historically, 
the apparent oil thickness in monitoring wells typically decreases when the water table elevation increases. 
However, in this case, groundwater elevations were slightly lower in Spring 1999 as compared to Spring 1998 
(by approximately 7 inches). 

3.2.4 Overall Summary 

The lateral extent of oil observed in the Spring 1999 event is generally similar to that observed in recent monitoring 

events, although data from the Forrner Tank F m  area was somewhat limited due to the elimination of several wells 

as part of Merrill Road reconsmction activities. Overall, the changes in oil thickness and extent indicated in the 

various areas above may be amibutable to the differences in water table elevations observed between the monitoring 

events, small differences in oil occurrence at the fringes of the plume, andior the ongoing oiI recovev operations. 

3.3 Oil Recovery 

A s u m m q  of oil and groundkwr recovery tolumes asso~iated with the oil recoverS; systems operating in East Stfeet 

Area 2"1?SEPA Area 4 M e e n  J m u ~  and June 1999 is presenred in Table 2. The reeovev systems most impomt 

in preventing miggration of the oil plume are 545. RW-lfS), Mt', RW-I(X) and RW-2(X). Two other recovee 

caissons j64X and 64R) are pumped at a lower capacity to faciliate increased ail recoveq. AdditionafIy, an 

automated oil removal system is installed in monitoring well 40R, which is focated next to the 64R caisson. As 
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s h o ~ ~ n  in Table 2, a total of approximate14 I 1,785 gallons of oil were collected during the first six months of 1999. 

Additionally, a total of approximately 25'4 million gallons of groundwater were pumped from this area md treated 

at the 646 groundwater matment facility during this s m e  period. Oil recover]; for the same time period year 

was approximate14 16,745 gallons. This decrease in recoveq is artributable to the MW4OR recoverq systems where 

the decreased groundwater elevations obsewed this spring also resulted in a reduced quantir?, of groundr%ater being 

removed from the 64R caisson. Each of the other recovew systems showed an increase in the q u m t i ~  of oil 

recovered in Spring 1999 as compat-ed to Spring 1998. TabIe 3 presents a summaT of domtime associated with 

the active oil recovery operations for Januaq through June 1999. The overall average downtime recorded for these 

systems was approximateiy 0.3 percent. 

Two modifications to the oil recovery nemork were implemented Last year along the western boundary of the oil 

plume. The 64s  caisson was deepened in order to facilitate increased pumping capacity. Additionally, a new 

recovery well [RW-I(S)] located south of East Street, approxhately 350 feet southwest of the 64s  caisson. was put 

into operation during March 1998. This current monitoring period provides the first data set over an entire spring 

monitoring period with which to compare previous recovery data (prior to installation of RW-1 (S)) from the area. 

From January through June 1998,2,878 gallons of oil were recovered from this area via caisson 64s  (and well RW- 

1 (S) for a portion of the time period). The oil recovery from these systems from January through June 1999 was 

4.65 1 gallons. 

Pumping from well RW-I (S) has resulted in a localized groundwater depression which extends approximately 150 

feet long and 100 feet wide, as illustrated on Figure 1. The lateral extent of the oil pocket in this area (as shown on 

Figure 2) is slightly reduced when compared to past results, as oil was not detected this spring in wells 9R, 10, or 

ES2-14. Oil has been observed in these wells during prior monitoring events. Future monitoring events will be 

utilized to hrther track this trend in order to verifjt the influence of RW-I (S) in reducing the volume and remediating 

the oil in this portion of the site. 

In addition to oil recoverq associated with the active recoverq. systems. a number of wells south of East Sneet are 

monitored weekly and are subject to mmual oil removal if sufieient quantities of oil are obsensed. The resuits of 

these oil recoverqi efforts for the first six months of 1999 are: 3.5 gallons at well 13; 2 galions at well 14 ; and i 

gallon at well i5R. A s u m m w  of the weekly monitoring and oil removal data from these wells i s  presented in 

Appendix A,  
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Riverbank S TM Evaluation 

4.1 General 

This section presents an overview of the Short-Term M e ~ u r e  (STkf) that is being implemented along the north ban!, 

ofthe Housatonic River in East Sneet Area 211iSEPA Area 4 and a discussion of the effectiveness of the oil-recovep 

and bank-seep prevention efforts conducted between Januarl; and June 1999. 

The r i v e r b d  SRvf area, depicted on Figure 3, encompasses the area southeast of the recharge pond in the viciniq 

of the 64-X oiliwater separator. A number of wells and piezometers present in the riverbank area are monitored on 

a weekly basis, along with visual obsewations of the riverbank and absorbent booms adjacent to the riverbank. 

Additionally, maintenance inspections and repairs (if needed) are made on the absorbent boom system between three 

and five times per week (depending on the severity of the weather). 

Groundwater elevations and oil thickness data (where oit was present) were obtained from the riverbank welIs and 

piezometers on a weekly basis between January and June 1999. A summary table of these data is presented in 

Appendix B. The weekly monitoring of these wells and well points also includes the bailing of oil when its observed 

thickness is greater than 0.25 feet. During the subject time period, a small amount of oil (approximately 0.4 gallons) 

was removed from piezometer PZ-2s. No oil was bailed from any of the other river bank piezometers or well points 

during this time frame. Several of these well points have recently been removed in conjunction with the installation 

of the containment barrier in this area. 

Recovery wells RW-1(X) and RW-2(X) are the focus of the groundwater depression and hydraulic control activities 

in the riverbank STM area. Well RW-f(X) was pumped at an average rate of approximately 20 gallons per minute 

(gprn) during this monitoring period. It has separate groundwater-depression and oil-removal pumps. Well RW-2{X) 

is located approximately 80 feet soutfiwest of RW-I@) and had an average pumping rate during this time period of 

approximately 10 gpm. An oil-removal pump has not been instalied in RW-2@), since oil has not yet accumulated 

in the well, In addition to these recovery wells, the 64X(W) caisson is also pumped at a tow rate to remove any oil 

which misates into the subsudace collection trench located bemeen the 64X(W) and 64X(S) caissons A rotat of 

478 gallons of oi'l were removed from RW-I(X) and the 64X systems bemeen J m u ~  and June 1999. This 

compares to a recove9 of 156 gallons for the same time period in 1998. The increase in recoveq is primarily due 

to oil which was mmudiy removed in April 1999 (220 gallons) fkom the 64Xw caisson. Oii recovey volumes over 

the remaining months during Spring 1998 and Spring 1999 were more comparable. 
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Figures 4 througfi 9 illus~ate the goundwater contours in the vicinity of the RIY-I (X j  and RW-2IX) pumping wells 

for the months of J m u q  through June 1999. As illusnatcd in the figures, the cones of depression created by the 

removal of goundwater from wells RW-1 (X) and RW-2(X) are @pieally about 4 to 7 feet in depth, and the combined 

hydraulic influence of these two recovery wells extends for approximatel) 200 Feet along the riverbank. 

4.2 Summary of Riverbank Inspections 

The boomed area along the riverbank is divided into two general zones as illustrated on Figure 3 to facilitate 

interpretarion of spatiaI observations. Zone 1 is generally under the pumping influence of RW-I(X), while Zone 2 

is under the influence of RW-2(X). Twentysix riverbank inspections were performed by GE personnel between 

January and June 1999 in the riverbank STM area. No seeps from the riverbank were observed during any of these 

inspections. Sheens were periodically noted within the boomed area, but were not associated with an observed bank 

seep. In all cases, the observed sheens were contained by the existing boom system. 

4.3 STM Assessment 

Since the commencement of pumping at wells RW-I(X) and RW-2(X), a significant decrease in riverbank seep 

occurrences has been observed, During the fmt six months of 1999, no bankseeps were observed during the weekly 

riverbank inspections. 

As depicted on Figures 4 through 9, pumping of RW-1(X) and RW-2(X) has been successfkl in consistently 

developing overlapping cones of influence which extend 1.75 to 200 feet along the riverb&. The pumping has also 

locally reversed the groundwater flow direction along the riverbank so that flow is primariIy toward the recovery 

wells. The appearance of occasional seeps aIong the riverbank (although not observed during this evaluation period) 

may be amibutable to the physical contact of river water and riverbank soil, regardless of groundwater gradient. 

Alternatively, occasionai seeps may be caused by short-tern ks&ces of groundwater flow towards the river resulting 

%om relatively rapid decreases in river stage in comparison to gound water level. The frequency of occasional seeps 

has significantly diminished since the onset of pumping and the mount  of oil being detected in the riverbank well 

poin~s has decreaed, tn an effort to provide hrther assurances of oil containment. CE ins&$Ied qproximateiy 450 

linear feet of sheetpiling at the base of the: riverbmk in this area. The sheetpiIe installation, which was ~ompleled 

in June I998 as part of supplemental source control mesurcs, is discussed in more detail in rhe Januaq I994 

Bmposirlfor Supplemental Conrro~~Contrrmment/Rec~very iWeasures, prepared by BIasland, Bouck & Lee, Inc. 
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TABLE 1 

GENERblL ELECTRlC CO%f"vfPNY - PITTSFIELD, MASSACHUSETTS 
EAST STREET AREA 2'tiSEPA .AREA 3 

SUMM'4R"I OF WATER TABLE .4XD OIL mIGKNESS DATA - SPRING 1999 

(See notes on Page 4) 



GENEL?IL ELECTRIC COMP4NY - PITTSFIELD, kIASSAGHC'SETTS 
LAST STREET AREA YLSEPA A E A  4 

SUMM4RY OF WATER TABLE AWD O!t TfliCKhr'ESS DATA - SPRING 1949 

MEASURING 

ELEVATION 

(See notes on Page 4) 



GENERiiL ELECTRIC COMP.4?;Y - PITTSFIELD, kMSSACIIUSEnS 
EAST STREET M A  2 TSEPA M G A  4 

SUiMhfXRU OF '& ATER TABLE APUD OIL THICKNESS DAT.4 - SPRWG 1999 

i See notes on Page 4 )  



G E N E R K  ELECTRIC COMPANY - PInSFIELD. baSSACHC'SETTS 
EAST STREET AREA 2'L;SEPA . 4 U A  4 

SLMM.4RL' OF bV.4TER TilBLE AND OIL TWICKKESS DATA - SPRriSiG I999 

CORRECTED j CORECTED 
M E A S U R ~ G  WATER j WATER i CHAKGE 

TABLE j T'AE3LE I IN U'iZTER 
ELEVATION ELEVATIOX I ELEtiATION 

NOTES: 

I Meafurmg polnt elevatlons were developed by Blasland, Bouck & Lee, Inc., Syracuse, NY, Golder Assocrates, Mt Laurel NJ, or 
Ceraghry B Miller, Inc., Albany, NY 

2 Water table and 011 thickness measurements were obtasned by Blasland. Bouck Bi Lee, Inc , on April 25 and 27, 1998 
Wells monitored during thls timeframe were balled by Blasland, Bouck & Lee, Inc , on Aprli 19 and 20. 1998 

3 Spring 1998 corrected water table elevatlons were measured in Aprll I998 bq Blasiand, Bouck & Lee, Inc 
4 Water table elevations for wells conlaining oll were computed as follows. 

Comcted Water Table EIevation = ~Measunng Polnt Elevation - Depth to Water - (011 Thtckness -s, Speclfic Densrt) of 011) 

Spectfic Denstty of o~f  esttmated at 0.93 
5 * = \h arer table eletat~on was greater than the top of the well screen elevatlan 
6 10 20EI - Calculated equivalent 011 thickness far a 2-inch well (based on volume of oil present) 
7 !Veils 1. 4. 12. 30.40I1, 62 ,  WH, 1 I!, anrd M &ere ~nciuded In the Semi-.bnual Montrorfng Proprm at one tune, ;is pre\~ousi> repaned 

Haweser. these welis are e~ther inaccesstbie damaged, or not found 
8 Wefis 3. M, R, LL, MM- h?;. 00, PP, QQ. 5.4 25.  26. 27, and 60 were ~ncluded in the Semi-Annual Monitoring Program at one time, 

ac previouslq reporred Hoicever, these wells were abandoned prler to the pe&omance of the Spring 1999 mctnitorlng event in 

a~sociailon ~ i t h  reconstmctton ifctrvltres at Mernlt Road 



TABLE 2 

GENERilL E l  ECTRIC COMPAKY - PITSFIE1.D. VASSACHI'SETTS 
EAST STREET AREA 2 1:SEPPI AREA 4 

NOTES: 

i Data were cornpried by GE 
2 * - Total volume of all collected includes addit~onal osi collected liom well 40R as part of d d ~ t ~ o n a i  oil recover?. operarrons 
3 '* - 0 1 1  coiiection is  a combrned total tiom the RW-its) and 64s systems 
4 *** - 071 miiectlon is a c-ornbmed total from the RW-I(Xt and b4X wsterns 



TABLE 3 

GENERAL ELECTRIC COMPANY - PITTSFIELD. MASSAGEfUSCTFS 
EAST STREET AREA 2-USEP.4 AREA 4 

11 Average Downtime: 1 0.4% I 0.0% I 1.1% If 

NOTES: 

i Data were complied by GE 
2 Dosntune defined as rrme at wfitch system was Inoperative due to 

equipment mamtenance:farlwe, alam condlt~ons, or power failure 
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GENEl;liU ELECTRIC COI\IP.ZNE' - PITTSFIELD LvllfSACHiiSETTS 
EAST STREET 4RE.4 22lSEP4 4REA 4 

SLJMVARl OF 41ISCELLkWEOCS UOXlTORhG M A X  A t  OIL REMOL 4t DATA - S P R b G  1999 
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GEXEEiV. ELECTRIC GOMPkYk" - PITTSFIELL), LlASSACHUSETTS 
EAST STREET - ~ R E A  Z'GSEP4 AREA 4 

SCAfZfARI' OF MISCFLLilYEOUS MONITORNG MAW 42 Oil, REMOL 41 DATA - S P R b G  1449 
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GENERAL ELECTRIC COMPA.N'f - PITTSFIELE hlASS4CFILSEnS 
E4ST STREET 4REri??_SEP4ARE49 

S t M V 4 R V  OF 'IIISCELL41EOt1I hfOhTITORPuC i Mb\LAL OIL RFhiiOV4L DATA - SPRNG 1999 
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GEYER4L ELECTRIC CObfPWf - PInSFIELD MASSACWUSEnS 
EAST STREET M E 4  X S E P 4  iUZEA 4 

NOTES 

1 Water table and oil thickness measunzments were obtained by Blasland, Bouck &: Lee, Inc 
2 Water table elevations for wells eontatning oil were computed as follows 

Corrected Water Table Elevation = Neasunng Potnt Elevation - Lkpth to Rater (011 Thickness x Spectfic Dens~ty of Oil) 
Spectfic h n s r ~  of oli efttmared ax 0 93 
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APPENDIX B 

GENERAL ELECTRlG COAMPANV - PITTSFIELD. MASSACWCISETS 
E4ST STEET AREA 2 YSEPA AREA 4 

SIIMM4RY OF U itTER TABLE AlVD OIL THICKKESS DATA 
RI\'ERBANE; AREA - S P m G  1999 
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APPENDIX B 

G E X E m L  E L E C W C  GOMPAXY - PInSFIELD, MASSACHUSETTS 
EAST STREET AREA 2tTSEP.4 A E . 4  4 

SUMMARY OF WATER TABLE AXD OIL THICKNESS DATA 
RIVERBANK AREA - SPmG 1999 
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APPENDIX B 

GESERAL ELECTRlC COMPANY - PInSFIELD, aMVIASSACNC'SETTS 
EAST STREET AREA ZtLTSEPP, 4REA 4 

SLNhlARY OF WATER TABLE AND OIL TWICKXESS D9TA 
RIVERE)ANK AREA - S P W G  1999 
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APPENDIX B 

GENERhL ELECTRIC COMPANY - PITTSFIELD, MASS4CHYSETTS 
EAST STREET AREA 2;GSEPA AREA 4 

StJMlclARY OF WATER TABLE 9VD OIL TWICKXESS DATA 
R1VERBiS.NK AREA - SPRING 1999 
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G E h E U I ,  ELECTRIC COMPAXV - PITTSFIELD, %fASSACIlliSETTS 
EAST STREET AREA ZXUSEPA 4REA 4 

SUklhlARY OF WATER TABLE AND Oft, THICKNESS D4T4 
RILrEERBANK AREA - SPRIhiG 1999 
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GEPjERAL ELECTRiC COklPAKV - PITSFIELD. ?nASSAGWUSETTS 
EAST STREET A E A  2,LSEP.A A E A  4 

SC'MMAR"' OF U ATER TABLE AND OIL TEZICKNESS DAT.4 
Rlt'ERBANK AREA - SPRXG 1999 
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APPENDIX B 

CiENERhL ELECTRIC COMPANY --PITTSFIELD. XIASSACHUSETTS 
EAST STREET AREA 3iIISEP-1 AREA 4 

SllMMARY OF WATER TABLE AXD 011, THfCWESS DATA 
RIVERBAXK AREA - SPRMG 1999 
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APPENDIX £3 

GESERAL ELECTNC COMPANY - PIXSFIELD. hfiSSACHISSETTS 
EAST STWET AREA ZTISEPA AREA 4 

SUMMARY OF WATER TABLE i-1ND OIL mICKNESS DATA 
WVERBANI; AREA - SPlUNG I999 

Notes: 
1 Water table and oil thickness measurements were obtained by GE and Blasland, Bouck l2 Lee, Inc 
2. Water table elevations for wells containing oil were computed as foIIows: 

Corrected Water Table Eievation = Measuring Point Elevation - Depth to Water (Oil Thickness x Specific DensiQ of Oil). 
Specific Density of oil estimated at 0.93. 

3. Well I River Gauge removed during installation of sheet piling on riverbank 
4. Well could not be gauged due to installation of sheetpiling along riverbank 
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