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ADDENDUM TO REMEDIAL INVESTIGATION REPORT 

CAE-Link Corporation 

Hillcrest Facility, Broome County, New York 

NYSDEC site No. 704015 

January 1993 
1.0 Introduction 

1.1 Background 

The New York state Department of Environmental Conservation 

("NYSDEC") and CAE-Link corporation ("Link") entered into an 

Administrative Consent Order ("ACO") in February 1988, which 

required Link to conduct a Remedial Investigation/Feasibility 

study ("RI/FS") at its Hillcrest facility, in Binghamton, New 

York (NYSDEC site No. 704015). The RI/FS centered upon what, if 

any, of the groundwater contained materials discharged from 

processes at use at one time in the facility now owned by CAE

Link Corporation ("Link"). These processes include plating 

(chromium, cadmium, silver, zinc, copper, nickel, rhodium, gold, 

tin/lead alloy), degreasing, and paint stripping 

(trichloroethene, 1,1,1-trichloroethane, methylene chloride). 

Process wastewaters, sanitary wastewaters, and non-contact 

cooling waters were formerly discharged to a SPDES permitted on

site disposal system of outfalls. 

Leaching pools A, B, C, and D in Outfall system 004 were put 

out of service, excavated and removed in October 1983. In July 

1986, the discharge of all industrial process water, boiler 

blowdown, sanitary and cafeteria wastewaters at the Hillcrest 

facility was transferred to the Johnson City Sewer District. The 

remaining leaching pools in the Outfall System 004 were rendered 

inactive by decommissioning. Sanitary systems were also rendered 

inactive, decommissioned and further treated by the pump out of 

liquids and sludges prior to backfilling. Additional remedial 

measures implemented by Link included the containment of 

hazardous waste currently stored on-site in regulated storage 

facilities with the limiting of future potential releases. The 
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Link Hillcrest facility has been reclassified from a hazardous 

waste treatment, storage and disposal facility to a generator 

only. Link is also currently in compliance with the NYCRR Part 

373 regulations pertaining to hazardous waste generators. 

H2M conducted the Remedial Investigation ("RI") on behalf of 

Link during July through September 1989. The RI was conducted in 

accordance with the NYSDEC-approved workplan submitted by H2M in 

May 1988 (revised June 1989). The RI Report was submitted in 

March 1990, and revised September 1990. NYSDEC concluded during 

its review that all specific tasks of the work plan were 

completed, although complete definition of the off-site 

groundwater plume was not achieved. 

1.2 Objectives 

The objective of the RI Addendum was to develop and 

implement an investigatory work program that would satisfy the 

outstanding objective of the RI. Specifically, definition of the 

lateral extent of off-site groundwater volatile organic 

contamination in the upper glaciofluvial and glacial outwash 

deposits was required. 

2.0 Summary of Previous Remedial Investigation 

2.1 site Description 

The facility in Hillcrest now owned ~y Link is located at 11 

Beckwith Avenue in the Town of Fenton, Broome county, New York 

(Figure 1). The 15-acre facility (Figure 2) is located in an 

industrial/ residential community approximately five miles 

northeast of the city of Binghamton. The Chenango River is 

located approximately 2,500 feet west of the facility, and drains 

a significant portion of central New York into the Susquehanna 

River. 

2.2 Geology/Hydrogeology 

A geologic and hydrogeologic understanding of the site was 

developed during installation of twenty-seven monitoring wells 

2 
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and numerous test borings, and by obtaining pertinent literature 

and records of nearby well and boring logs unrelated to the 

study. The overburden formation at Link is composed of 

glaciofluvial sands and gravels and glacial outwash deposits 

overlying glaciolacustrine silts and clays. The upper ten to 

thirty feet of saturated aquifer material ranges from medium sand 

to cobbles more than six inches in diameter, and contains layers 

of compact silty sands and gravel, generally less than one foot 

thick and discontinuous. The underlying glaciolacustrine silt 

unit ranges in thickness from approximately 125 to 160 feet. 

Highly permeable kame and kame terrace deposits are found below 

the silt unit, above Upper Devonian bedrock. The Town of Fenton 

municipal water supply is obtained approximately 2,500 feet north 

of the facility from three wells screened in the kame deposits. 

Groundwater flow is westward, towards the Chenango River. The 

Chenango River is the ultimate receptor of groundwater leaving 

the Link site. 

2.3 Conclusions of the Remedial Investigation 

The remedial investigation focused on identifyi~g the 

physical nature and extent of soil and groundwater contamination 

associated with Link's Hillcrest facility. The remedial 

investigation included the installation of additional monitoring 

wells, and further investigation of industrial outfall system 

004, a primary source of contaminants. 

Groundwater samples were obtained from fourteen (14) 

monitoring wells throughout the study area during two separate 

sampling events conducted one month apart. Soil borings were 

drilled through existing leaching pools and adjacent to 

decommissioned leaching pools of the decommissioned industrial 

outfall system 004. The RI analytical data confirmed the 

presence of the on-site groundwater plume consisting of volatile 

organic and inorganic contamination, and determined the 

configuration of the off-site volatile organic plume. Volatile 

organic compounds, predominantly trichloroethene, were quantified 
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Iabove New York state guidance values or standards for drinking
 

water. The highest concentration, 760 ppb, occurred near MW-6.
 I. 
Lower levels averaging 50 ppb were identified at the off-site 

monitoring wells. Volatile organic contamination was identified 

to be confined to the thin (10 to 25 feet thick) upper water 

table aquifer throughout the study area by the presence of the 

silt unit. The silt unit effectively creates a lower boundary, 

separating the upper water table aquifer from the deeper aquifer. 

The hydraulic conductivity of the coarse-grained glacial deposits 

was found to range between 1. 0 and 6. 7 feet per day. The 

hydraulic conductivity of the glaciolacustrine silt deposits was 

orders of magnitude lower, averaging 0.04 feet per day. The 

municipal well field is also located cross-gradient of volatile 

organic contamination; the contaminant plume exhibits little 

dispersion due to the permeability of the upper glacial deposits 

and high groundwater velocity. This data, combined with other 

data developed for both the upper glacial and silt units, such as 

hydraulic gradients, groundwater velocities, and 

transmissivities, indicate that the contaminants will have no 

affect on the water quality of the municipal well field screened 

in the kame deposits approximately 2,500 feet north of the 

facility. 

Volatile organic compounds will readily migrate with 

groundwater flow in the highly permeable upper glacial deposits, 

and are not expected to be significantly adsorbed by soil. 

contaminant loading of volatile organic compounds to the Chenango 

River resulting from groundwater discharge is not significant, 

due to the high flow rate of the river relative to the discharge 

flow rate of groundwater. 

The majority of inorganic contaminants appear to be limited 

in mobility, and were found predominantly on-site in the near 

vicinity of decommissioned outfall System 004. The majority of 

inorganic compounds were present in concentrations exceeding 

drinking water standards. However, overall elevated 
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concentrations of inorganics may be attributed to sample 

turbidity. Significant reductions in inorganic concentrations 

were found when filtered and unfiltered groundwater samples were 

compared. Elevated concentrations of inorganic compounds 

(cadmium, chromium, silver, hexavalent chromium and cyanide) in 

unfiltered samples were predominant at monitoring wells adjacent 

to the decommissioned outfall system (MW-10 and MW-13). 

Inorganic compounds quantified in excess of five times background 

concentrations in the turbid groundwater samples included 

antimony, beryllium, cadmium, calcium, chromium, copper, silver, 

sodium and cyanide. 

Inorganic compounds currently present as contaminants at the 

Hillcrest facility tend to form complexes and will adsorb to 

different soil particles. They will also precipitate under 

neutral or alkaline conditions. This type of inorganic 

contamination is not expected to be significantly mobile or to 

occur widely through the study area. 

The twelve (12) leaching pools within outfall System 004 

were sampled; background soil samples were also obtained for 

comparison purposes. Inorganic compound concentrations reported 

in soil were compared to background concentrations, NYSDEC 

"informal action levels" and typical concentrations of metals in 

soils. Many of the heavy metals (cadmium, chromium, nickel, lead 

and zinc) were reported above background levels or informal 

action levels. Concentrations of inorganics such as antimony, 

barium, beryllium, cadmium, calcium, chromium, copper, magnesium, 

manganese, mercury, nickel, zinc and lead were elevated at the 

majority of leaching pools; the highest concentrations were 

quantified at leaching pools H, I, J, K, Land M. The, highest 

concentrations of volatile organic contamination (primarily 

trichloroethene and l,l,l-trichloroethane) were detected at soil 

samples taken from Outfalls E, N, J K, M and excavated leaching 

pool A at sampling locations B-Al and B-A2. 
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The information developed on the nature and extent of 

contamination, with respect to contaminant fate and transport in 

different media, was utilized in the baseline health risk 

assessment. A determination of receptor areas in the Hillcrest 

study area was made based upon an evaluation of potential 

completed exposure pathways. The key receptor area was 

determined to be downgradient groundwater discharging locally 

into the surface waters of the Chenango River. The risk did not 

exceed the reference value or hazard index established for the 

site, based upon the potential exposure concentrations and risk 

predicted by the assessment from the discharging of impacted 

groundwater into the Chenango River. On this basis, there is no 

increased risk evident due to impacted groundwater discharging 

into the Chenango River. 

3.0 Scope of Remedial Investigation Addendum 

In order to define the lateral extent of .contamination in 

the upper glacial deposits, two monitoring wells, MW-27 and MW

28, were installed. The locations of the existing monitoring 

wells, as well as MW-27 and MW-28 , are provided in Figure 3. 

These wells were constructed in accordance with the 

specifications of the RI Work Plan. Groundwater obtained from 

these new wells, as well as eleven existing monitoring wells, was 

analyzed for total chromium and volatile organic compounds (EPA 

Method 624). The depth to the top of the silt unit at the two 

new monitoring well locations also r~quired definition as part of 

this phase of investigation, in accordance with NYSDEC 

correspondence of June 18, 1992. 

Monitoring well installation and development commenced on 

July 7, 1992, and was completed by July 9, 1992. Kevin Ferrar of 

the NYSDEC Bureau of Central Remedial Action, Division of 

Hazardous Waste Remediation provided oversight for a portion of 

the drilling activities. silt was encountered at twenty-four 

feet below grade in MW-27 (elevation of approximately 867 feet), 

and at about twenty-five feet below grade (elevation of 
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approximately 876 feet) at MW-28. Groundwater was not observed 

in the coarse-grained glacial deposits at either location, but 

did occur in the silt unit. The monitoring wells were set 

approximately ten feet into the silt unit with fifteen feet of 

No. 10-slot PVC well screen. Monitoring well construction was 

completed in accordance with NYSDEC specifications for monitoring 

wells in unconsolidated formations. 

Groundwater samples were obtained from thirteen monitoring 

wells on August 5 and August 6, 1992. A second round of sampling 

was conducted on September 22, 1992. Groundwater samples were 

analyzed for volatile organic compounds (EPA Method 624) and 

total chromium. Groundwater samples were turbid. Groundwater 

samples were not filtered prior to preservation, in accordance 

with NYSDEC protocols. Analytical procedures and quality 

assurance/quality control ("QA/QC") samples and methods were in 

accordance with NYSDEC Contract Laboratory Protocol ("CLP") 

methods. 

4.0 Results of Remedial Investigation Addendum 

Groundwater elevations were obtained at each monitoring well 

location sampled, as well as from additional monitoring well 

locations at each sampling event. Groundwater contour maps 

developed from these data (Figures 4 and 5) show groundwater flow 

to the west-northwest, towards the Chenango River, as in the RI. 

Volatile organic compounds quantified in the groundwater for 

both sampling rounds are provided in Table 1. Trichloroethene, 

cis/trans-1,2-dichloroethene, 1,1-dichloroethane, and 1,2

dichloroethane were quantified above the method detection limit. 

Trichloroethene was quantified in the groundwater obtained from 

every monitoring well, with the exception of MW-27. No volatile 

organic compounds were detected above the method detection limit 

in MW-27, the newly installed monitoring well closest to the Town 

of Fenton supply wells. Trichloroethene isopleth maps for each 

sampling date are provided as Figures 6 and 7. The maps 

10
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 Table 1 AJ 
CAE-Link Corporation oHillcrest Facility, New York c= 

Volatile Organic Conlpounds Quantified in Groundwater (ppb) u 
Round 1. AU2ust 6, 1992 

parameter :::MW;Z: :::MWiS,; tMWRf tb1.WJ7', :::MWifH tMW;14j FMwn~::a~fiVa8.:' tMWlU1:: ::$iW#1tf:CMWf25::avlWi27:: IMWJ283 
1,2 Dichloroetbene (total) 31 <10 22 8J <10 <10 <10 <10 11 <10 <10 <10 <10 
Trichloroethene 180 33 290 160 21 39 33 36 49 35 45 <10 4J 
Xylene (lOtal)	 <10 <10 <10 8J 5J 12 <10 <10 <10 <10 <10 3J <10 

Round 2, September 28, 1992 
~ 

w	 
Parameter )a"wz: fMW4S.::' (MW~(t ?MW+T )MWHt :::=MWil4: rMw;nt tMWOa:: tMW¥:Ui,:: )MWJ1<):' fMWf25" tMW{Z7:: IMWN28? 
1,1 Dichloroethane 2J <5 8 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 
1,2 Dichloroethene (total) 4J <5 23 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 
Trichloroethene 560 66 420 43 32 48 39 42 70 38 48 <5 13 

~ 

(I) - only those compounds quantified above the metbod detection limit are tabulated; other compouds were indicated in the lab report
 

as "estimated" values below the method detection limit; see laboratory reports for complete data.
 

(2) - n JM indicates an estimated value for parameter found below the method detection limit; not all "J" values are tabulated. 
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demonstrate that trichloroethene levels in the groundwater are 

elevated in the vicinity of the site, at concentrations ranging 

from 66 ppb to 560 ppb. Trichloroethene levels in the 

groundwater are evenly distributed in the 32 ppb to 49 ppb range 

downgradient of the site. The new monitoring wells demonstrate 

the attenuation of the plume to non-detectable concentrations 

north of the facility, closest to the municipal supply wells. 

Total chromium concentrations quantified in the groundwater 

for each sampling date are provided in Table 2. The groundwater 

data demonstrate that total chromium concentrations are highest 

in the vicinity of the facility. Concentrations downgradient of 

the facility are lower. Chromium concentrations are below the 

NYSDEC standard of 50 ppb in MW-5 (Round 1 only), MW-11, and MW

20 (Round 1 only). Background levels of total chromium were 

defined in the RI with unfiltered samples obtained from MW-26. 

The average concentration of total chromium quantified at this 

location was 477 ppb. It is expected that inorganic compound 

concentrations will vary according to turbidity, creating 

variability in the results. The data developed during the RI and 

this phase of investigation suggest that elevated total chromium 

in the groundwater due to historic facility processes is limited' 

to the immediate area of the facility, specifically at MW-2, MW

5, and MW-6. 

5.0 Conclusions 

Two monitoring wells were installed to satisfy the objective 

of the addendum to the Remedial Investigation performed by H2M in 

1989 to 1990 on behalf of Link's Hillcrest facility. The two 

monitoring wells were installed approximately ten feet into the 

first water-bearing formation. Groundwater was present only in 

the silt unit at these locations; the elevation of the silt unit 

was approximately 867 feet (MSL) at MW-27 and 876 feet (MSL) at 

MW-28. Groundwater flow direction was found to be to the west

northwest, consistent with previous studies. 
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Dackground level of tolal chromium as defined by MW-26 is approximate 477 ppb (see 1990 RI Report). 
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Volatile organic compounds, primarily trichloroethene, were 

found in all monitoring wells, with the exception ·of MW-27. This 

fulf ills the obj ective of the addendum to the RI, namely, to 

determine the lateral extent of off-site volatile organic 

contamination. MW-27 is closest to the Town of Fenton municipal 

well field, and is unaffected with respect to volatile organic 

contamination. These data confirm that contaminants are not 

migrating towards the municipal well field, and exhibit little 

dispersion, consistent with the high permeability of the upper 

glacial deposits and velocity of groundwater flow. 

This data, combined with other data developed for both the 

upper glacial and silt units, such as hydraUlic gradients, 

groundwater velocities, and transmissivities, indicate that the 

contaminants will have no affect on the water quality of the 

municipal well field screened in the kame deposits approximately 

2,500 feet north of the facility. 

Volatile organic compounds will readily migrate with 

groundwater flow in the highly permeable upper glacial deposits, 

and are not expected to be significantly adsorbed by soil. 

contaminant loading of volatile organic compounds to the Chenango 

River resulting from groundwater discharge is not significant, 

due to the high flow rate of the river relative to the discharge 

flow rate of groundwater. The data developed during the RI and 

this phase of investigation suggest that elevated total chromium 

in the groundwater due to historic facility processes is limited 

to the immediate area of the facility, specifically at MW-2, MW

5, and MW-6. 

These data also demonstrate a reduction in average 

concentrations of both trichloroethene and chromium in the four 

monitoring wells sampled in both 1989 and 1992. The average 

percent decrease in total chromium concentration is 42%; for 

trichloroethene, 26%. Changes in concentrations at wells MW-6, 
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16, 20 and 25 are shown in Table 3. The reduction in the 

concentrations, as well as no change observed in the distribution 

of contaminants; further suggests that concentrations observed in 

the groundwater downgradient are residual due to flushing of the 

aquifer material on-site. The isopleth maps of volatile organic 

contamination does not suggest the movement of a "slug" of 

contamination, but rather leaching of contaminants from an 

immobile source via groundwater movement through this source. 

The source of contaminants to the groundwater is most likely near 

the top of the organic silt layer immediately below the site. 

The primary mechanism of organic sorption is the formation of 

hydrophobic bonding between a contaminant and natural organic 

matter in the aquifer, in this case, the organic silt layer. 

This may be demonstrated by the fact that the highest 

concentrations of contaminants currently observed are located at 

MW-2 and MW-6, which are set deepest into the top of the silt 

unit. 

In summary, volatile organic compounds, primarily 

trichloroethene, and total .chromium, were found in elevated 

concentrations in the vicinity of MW-2, MW-5, MW-6, and MW-7. 

The plume of volatile organic contamination attenuates to a mean 

concentration of 40 ppb immediately downgradient of the site in 

the direction of the Chenango River. The plume has been defined 

to non-detectable concentrations north of the facility, 

satisfying the objective of the RI addendum to complete the RI. 

Likewise, total chromium is present in the groundwater at levels 

above background only in the immediate vicinity of the site. 

Mobility of these contaminants is retarded due to organic 

sorption with the silt layer underlying the site. Low level 

residual concentrations of these contaminants would be expected 

to occur in groundwater downgradient of the Link site, as 

groundwater flushes through the aquifer material underlying the 

site. 
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~ Table 3 :::0
CAE-Link Corporation oHillcrest Facility, New York 

Percent Change in Trichlorocthene and Total Chromium Concentrations u 
1989 - 1992 

Parameter 1111_tIJlIlIf~II~~t. 
Tricbloroetbene 730 355 51% 41 36 12% 54 . 37 31%� 
Total Chromium 1230 1455 -18% 522 166 68% 351 113 68%� 

!'V 
o� No..te.s.:. 

All concentrations are expressed in parts per billion. 
Negative (-) percent decrease indicates and increase in concentration. 






























































































































































































































