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CAE-LINK CORPORATION
 

LINK FLIGHT SIMULATION DIVISION
-
REMEDIAL INVESTIGATION REPORT
 

HILLCREST FACILITY
 

BROOME COUNTY, NEW YORK
 .. 
MARCH 1990..
 

..
 EXECUTIVE SUMMARY 

- The purpose of conducting a remedial investigation (RI) is 

to determine the nature and extent of contamination present at a 

facility so that its' potential impact to human health and the f 

..	 f} nv J.f~><) nment can be determined. Therefore, the focal point for 

the remedial investigation conducted during July through .. 
September 1989 at the CAE-Link Corporation, Link Flight 

simulation Division (Link), Hillcrest, New York facility was the- baseline risk assessment. The baseline risk assessment used the 

analytical data generated during the RI to address the potential 

impacts to human health and the environment associated with the .. manUfacturing operations conducted at the Hillcrest facility. 

As required by united states Environmental Protection Agency.. 
..
 

(USEPA) guidelines, the baseline risk assessment was conducted
 

using very conservative assumptions and, therefore, represents a
 

"worst case model". The estimates presented in this analysis 

.. represent the upper end of the range of actual exposures and 

-
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risks. The baseline risk assessment also allows a determination 

to be made whether remedial actions beyond those already 

implemented are required. 

An evaluation of potentially completed exposure pathways 

determined that only one key completed exposure pathway exists. 

This is the human populace that may be exposed (by swimming or 

wading) to the surface water of the Chenango River into which the 

groundwater contaminant plume discharges. The analysis conducted 

that constitutes the baseline risk assessment for this exposure 

pathway indicated no increased risk due to the discharging of 

- impacted groundwater into the chenango River. 

The attached remedial investigation report describes the.. 
major findings of the remedial investigation. The New York state 

Department of Environmental Conservation (NYSDEC) and CAE-Link-
Corporation entered into an Order on Consent in February 1988 .. 
which required the corporation to conduct the Remedial Investi 

gat~on (RI). The RI focused on a further investigation of the-
on-site contaminant source area (decommissioned industrial 

- outfall system 004). The potential pathways of contaminant 

migration were determined to be air, soil and groundwater, with 

special emphasis on the groundwater pathway. A soil gas investi 

gation was also performed in the study area surrounding the-
-

Hillcrest facility to determine if volatile organic contamination 

in groundwater was migrating in the vadose zone. 

The hydrogeologic portion of the remedial· investigation 

included the installation of additional on-site and off-site 

-
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-

monitoring wells. Two (2) rounds of groundwater sampling were 

performed at a total of fourteen (14) existing and new monitoring 

wells. Soil borings were drilled through the leaching pool 

system within the decommissioned industrial outfall system 004. 

Groundwater and soil samples were submitted for laboratory 

analysis for Target Compound List (TCL) volatile organics and 

inorganics including cyanide and hexavalent chromium and pesti 

cides/PCBs according to Contract Laboratory Protocols (CLP). 

Soil gas samples were submitted for laboratory analysis for 

- priority pollutant volatile organics. 

A volatile organic plume consisting of trichloroethylene and 

... 1,1,1-Trichloroethane was determined to be emanating from the 

Hillcrest facility. It was identified as being confined to the 

... ~:_lLiJ' (10 to 25 feet thick) upper water table aquifer throughout 

.:I;Jle study area by the presence of a thick (approximately 140 

feet) low permeability underlying silt unit. The silt unit 

effectively creates a lower boundary, separating the upper water 

table aquifer from the deeper aquifer used 2,500 feet upstream to 

... the north of the Hillcrest facility for drinking water purposes • 

The key release mechanism of the volatile organic and 
... 

inorganic contamination at the site is via rainfall with 

- resultant infiltration to groundwater at contaminant source 

areas. contaminants from the source areas travel via the 

... groundwater environmental pathway towards the west-northwest to 

discharge locally at the Chenango River. The volatile organic 

...
 

...
 

-
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,
contamination emanating from the Hillcrest facility is seen to 

- readily migrate with groundwater flow and is not expected to be 

significantly sorbed by soil. 
~----_._---------_._------~----------

concentrations in excess of drinking water standards of j 
inorganic compounds were identified at the majority of monitoring- wells. Overall, the elevated concentrations can be partially 

- attributed to extreme groundwater sample turbidity. Upon 

comparison of filtered and unfiltered analytical data, 

significant reductions in inorganic compounds were found. -
Elevated concentrations of inorganic compounds predominantly- exist at monitoring wells adjacent to the decommissioned 

- industrial outfall system. The inorganic compounds present as 

contaminants currently on-site at the Hillcrest facility tend to 

- form complexes, precipitate or adsorb to different soil 

particles. Inorganic and volatile organic contamination was ... 
identified in soil collected from the leaching pools within the 

decommissioned industrial outfall system. Based upon the 

physical and chemical characteristics of these types of inorganic 

... compounds, they are not expected to be significantly mobile or to 

occur widely through the study area. Soil gas sampling conducted 
... 

in the study area revealed that the air exposure pathway is not 

significant in terms of transport of volatile contaminants • ... 

... 
Other potential source areas of volatile organic and 

inorganic contamination are located within the area downgradient 

of the Hillcrest facility and to the east of MW-20 (refer to 

-

...
 

Figure 2-1) . 
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..
 
On the basis of the analytical data generated during the RI 

.. and the conclusions from the baseline risk assessment, appropri

ate recommendations for future actions were developed. These .. 
recommendations also combine required response actions with 

respect to the on-site remedial activities already performed ... 
Leaching pools A,B,C, and D in the Link industrial 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 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 which limits future potential releases. 

.. RECOMMENDATIONS FOR FUTURE WORK 

Additional Monitoring Wells - The northern extent of .. 
the volatile organic plume is not well defined. The area to the 

north of the Hillcrest facility includes other potential sources-
of volatile organic contamination. Therefore, additional moni

- toring wells should be considered to define the above 

relationships particularly as they relate to the contamination 

- found at MW-20. 

-
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Continued Monitoring - continued groundwater monitoring 

- of select monitoring wells is recommended in addition to the 

other proposed measures. Further monitoring of the plume on and .. 
off-site is required to monitor the effects of measures already 

undertaken by Link and those that are proposed . ... 

... 
Source Controls Source controls are designed to 

prevent and minimize the migration of contaminants from source 

areas. Source control with respect to the Hillcrest facility is 

... proposed to include the limiting of infiltration which is the 

release mechanism of contamination. This will be accomplished by ... 
a combination of measures which include the future reduction of 

non-contact cooling water and stormwater runoff discharge by... 
facility process changes and the altering of present discharge 

... methods .
 

...
 

...
 

-
...
 

...
 

...
 

... 

-
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1.0 - INTRODUCTION 

-
1.1	 - PURPOSE 

The overall objectives of the remedial investigation (RI) -
were	 to fully determine the nature, type, extent and physical - state of soil and groundwater contamination associated with the 

manufacturing facility owned and operated by the CAE-Link-
Corporation, Link Flight Simulation Division (Link) in Hillcrest, 

- Broome County, New York. The specific objectives of the RI are 

as follows: 

- (1) Characterize all waste and other materials on-site 

which are possible sources of pollution at the site.-
-

(2) Determine the nature, type and physical state (s) of 

pollution on-site and/or emanating from the site. 

(3) Determine the horizontal and vertical extent of pollu

tion at and/or emanating from the site. -
(4)	 Determine the migration paths of the pollutants.- (5) Determine the impact of the pollution on human health 

- and the environment. {P. ~~,J.\-ff Ml-,"\l1l> 

The potential pathways of contaminant migration are air, 

soil and groundwater. The remedial investigation addresses these-
pathways with special emphasis placed on the groundwater pathway, 

which has been shown to be the most significant at this site. 

- As a result, conclusions were made concerning the potential 

for migration of contaminants from the site via groundwater, 

- risks to human health and the environment, and the necessity for 

and extent of remedial measures to be pursued. 

-
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This report is based on data obtained by H2M during field 

and research activities conducted from July 1989 through-
September 1989. The study focused on areas of the site which are - adjacent to the Hillcrest facility, with additional emphasis 

placed on delineating on-site source areas. Encompassed in this-
report are findings related to the site's history, geology, and 

.. hydrology with respect to the analytical data generated . 

- 1.2 - SITE BACKGROUND 

1.2.1 - site Description - Location- The Link Flight Simulation Division, Hillcrest facility, is 

- located at 11 Beckwith Avenue in the Town of Fenton, Broome 

County, New York. The 15-acre facility is located in a com

In(~rcial/residential community approximately five miles northeast -
of the City of Binghamton as shown in Figure 1-1, Location Map. 

- Link is involved in the manufacturing and production of flight 

simulators and peripheral equipment ... 

-

Along the eastern edge of the property, the Erie Lackawanna 

.. Railroad separates the sit!.e from' the Chenango Valley Cemetery • 

The surrounding land is mostly residential; however, there are 

several commercial/industrial facilities located nearby. Auto 

body shops, industrial platers, gasoline stations, former dry.. 
cleaning establishments and residential dry wells are just a few 

of the facilities surrounding the Hillcrest site. 

Approximately 2,500 feet west of the facility is the 

Chenango River, which flows south and drains a significant 

portion of central New York state into _the Susquehanna River •.. 
1-2
 



--

FIGURE 1-1 

." 

-


.. 
.-..'. . .. 

.t .... ......:.~\. ~~-	 ./. ,;.l 
.",:' ~:: 

.~:.. I....:-·'..,-r . ~i· vv .. 
~/· j 

~ 

-
\ 

\ , 
l\	 

LINK FLIGHT
 
SIMULATION·
 

. \ 

-

- LOCATION MAP 

-
HCLZMACHER, MoLENCON & MURRELL, p.e. MELVILLE. N.Y. 

F AR-"'NGOAlE. N Y 
CONSULTING ENGINEERS. ENVIRONMENTAL SCiENTISTS and PLANNERS RIVERHEAD. N ., 

1-3 



...
 
Additionally, there is a small stream, Phelps Creek, that flows 

... intermittently during wet periods from east to west located 

... approximately 300 feet south of the site . 

1.2.2 - site History 

... Link's 

turing/office 

Hillcrest 

building. 

facility is 

The building 

a two-story manufac

space is utilized as 50 

... percent office and 50 percent manufacturing, with most of the 

.. manufacturing occurring along the 

the offices along the west side. 

east side of the building and 

... The 

(1) 

real estate holdings of the facility are as 

Prior to 1919 - Hires Condensed Milk Co. 

follows: 

... (2) Sold 8/6/19 to Universal Can Company, Inc . 

... 
(3) 

(4) 

Leased 5/10/29 to Grand Union Co. 

Conveyed by merger to Nestles Milk Products, Inc . 

... (5) 

(6) 

Leased 11/20/35 to Sears Roebuck & Co . 

Leased 5/9/40 to Endicott Johnson Shoe Co. 

... (7) Sold 11/20/40 to Link Aviation, Inc . 

(8) Entered 12/16/40 into an emergency plant facility, 

... Contract No. W535 a.c. 16994 . 

(9) Deeded 7/8/48 by USA acting by and through War Assets 

Administration (quit claim) to Link Aviation Devices, 

- Inc. 

(10) 1946 - Name change to Link Aviation Inc. 

- (11) 1954 Acquired by General Precision Equipment 

- (12) 

Corporation. 

1959 - Incorporated as sUbsidiary of General Precision 

- Equipment Corporation. 
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(13) 1960 - Link Aviation became Link Division of General 

Precision Inc. 

(14) 1963 - Became Simulation and Control Group of General 

- Precision Inc. 

- (15) 1967 - General Precision changed to General Precision 

Systems Inc. 

(16) 1968 General Precision Equipment Corporation was 

acquired by The singer Company. 

- (17) 1968 General Precision System changed to Singer 

- General Precision Inc., Subsidiary of The Singer 

Company. 

- (18) 1971 - Link operation known as The Singer Company, Link 

Division. 

- (19) 1972 Link Division was omitted and replaced by 

Simulation Products Division. - (20) 1976 - Simulation Products Division changed to Link 

- Division. 

(21) 1981 - Link Division in Binghamton became Link Flight 

- Simulation Division of The Singer Company. 

(22) 1987 Link Flight Simulation Division was an 

- unincorporated division of The Singer Company following 

- Paul Bilzman's hostile acquisition. 

(23) April 1988 - Singer organized Link Flight Simulation 

- Corporation to receive assets of Link Flight Simulation 

Division. 

- (24) August 1988 - CAE Industries Ltd. acquired Link Flight 

- Simulation Corporation from Aerospace Holding Company. 

1-5
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-

-

..
 

..
 

-

..
 
..
 
..
 

(25)	 To Present - Link Flight simulation Division was an 

unincorporated division of CAE - Link Corporation owned 

by CAE Industries Ltd. 

A chronological history of known activities on the site is 

presented below: 

Building/Facilities 

1917 Construction of the facility is com
pleted. 

1939 Building purchased by Link Aviation 
Devices, Inc. 

1939 - 1984 No significant structural changes. 

1984 - Present - Exterior additions of prefabricated 
office trailers along the northwest and 
southwest boundaries of the building. 
These trailers are utilized as temporary 
office space. The southern portion of 
the "K-Dock" area was enclosed in 1987. 

Processes and Equipment 

Link is involved in the manufacturing of flight simulators 

and peripheral equipment. Processes involved in the manu

facturing of these simulators, which generate industrial waste

waters include: 

1949 - Present - Metal Finishing - Operations involve a 
variety of surface treatment processes 
designed to enhance the corrosion re
sistance, paint adhesion and cosmetic 
qualities of the parts being processed. 

1949	 Cadmium cyanide plating
 
Chromic acid anodizing
 
Nickel plating
 
Iron phosphate coating
 

1956	 Present facility installed with these 
processes in use: 

Copper plating 
Chromate conversion	 coating.. 

1-6
 



.. 1956 (cont'd.)	 Chromium plating 
Cadmium plating
 
Silver plating
.. Zinc phosphate coating 
Sulfuric anodizing 
Black oxide coatings 
Paint stripping 

Photo Processing Photographic film 
processing is performed by a LogE 
automated film processor. 

Silk Screen Lab Operations involve 
transferring an image to a photo
sensitive plate which is then etched to 
produce the silk screen. 

1960	 Printed Circuit Board Lab - Small-scale 
operations with prototype research and 
development . .. 
Fiberglass Shop - Operations involve the 
fabrication of fiberglass components 
from wooden molds and forms. 

1961	 Rhodium plating
 
Gold plating
.. Tin/Lead alloy plating 
Chromic sulfuric etching of copper 

Early 1960's	 Expansion of metal finishing processes. 

1967	 Rhodium plating and tin/lead alloy 
plating discontinued. 

1973	 Cadmium plating discontinued, zinc 
plating substituted . .. 

1976	 Elimination of plating associated with 
printed circuit board production. 

1977	 Discontinue black phosphate coating and 
electroless nickel plating. 

.. 1981	 Discontinue use of chromic anodizing, 
chromium, copper, gold, silver and 
nickel plating and electroless nickel ..	 plating . 

1983	 Elimination of wet paint booth. Re
placed with a dry filter type spray.. booth. 

Elimination of trichloroethylene in 
vapor degreaser. 
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- New processes from 1985-Present include: 

1985 -
1986 .. 

-
1987 .. 
1989 

-

Plating floor diking installed to elimi�
nate process bath spills.� 

Installed new vapor degreaser� 

Removal of chrome tank exhaust� 

Modifications to Plating Department air� 
emissions� 

Discontinued use of methylene chloride� 
as a paint stripper� 

pilot study for substituting 1,1,1�
trichloroethane initiated� 

Raw Materials Used and Products Made 

Copies of Link's Material Safety Data Sheets have been 

forwarded to Mr. Bill Miner (NYSDEC) in Albany. Appendix A is a 

listing of chemicals and/or compounds purchased for manufacturing 

.. processes at Hillcrest for the past 

constituents may not presently be in 

ten 

use. 

(10) years . 

utilization 

Specific 

of these 

- materials is necessary to comply with the strict requirements of 

-
government contracts in the production of the simulators. 

Disposal History 

.. A chronological history of disposal practices associated 

with plant processes is listed below. Figure 1-2 illustrates the 

.. locations of the disposal systems and the respective locations of 

the metal finishing department, fiberglass shop and the photo and 

.. silk screen lab. 

Prior to 1986 

..� 
-�

Disposal of sanitary wastewaters, cafe
teria wastewaters, non-contact cooling 
water and industrial process wastewater 
was through a SPDES permitted (1981) on
site disposal system • 

Outfalls 001, 002, 003, 005, 007 and 009 
accepted a total average flow of 15,000 
gallons per day (GPD) of sanitary 
wastewater. 
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.. Prior to 1986� outfall 002 accepted approximately 5,000 
(cont/d. )� GPD of cafeteria wastewater. 

outfall 004 accepted approximately 
24,500 GPD of industrial process waste
water . 

... 
outfall 006 accepted approximately 1,000 
GPD of boiler blowdown. 

... outfall 008 accepted approximately 500 
GPD of photographic film process waste
water . .. 
Numerous outfalls accepted 76,000 GPD of 
non-contact cooling water • .. Four of the leaching pools in outfall 
004 (A,B,C,D) were cleaned and decom
missioned in October 1983 . ... 

July 1986� Hookup to Johnson City Sewer District 
No.1. Decommissioning of industrial 
outfall system 004 by rendering them 
inactive and diverting discharges to 
sewer district. Discharge of all indus
trial process wastewater, boiler blow
down, sanitary and cafeteria wastewaters - transferred to the sewer system. 

Cleanout and burial of outfalls 001,... 
002, 003 and 009. 

- Discharge of roof drains into non
contact water seepage pits, permitted by 
SPDES discharge permit. 

..� Plating dike . 

Tables 1-1 and 1-2 summarize the above relationships to the 

- various outfall systems, detailing volumes discharged and status 

of outfall . ... 
Water BUdget 

- The Link Hillcrest facility receives its entire water supply 

from the municipal supply of the Town of Fenton Water Department. 

- Internal water� usage was fairly consistent throughout the years 

at the Hillcrest facility. Readings from the three water meters .. 
1-10� 
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TABLE 1-1 

SUBSURFACE DISPOSAL SYSTEMS 

HILLCREST FACILITY 

1) Decommissioned Industrial Wastewater Discharge Systems 

Outfall 
Outfall 
Outfall 
Outfall 

004: 
006: 
008: 
0013: 

Industrial process wastewater (12) 
Boiler blowdown (2) 
Industrial process wastewater (1) 
Fiberglass shop wastewater (1) 

( ) = Number of leaching pools 

2) Decommissioned Sanitary Wastewater Discharge Systems 

Outfall 001: 
Outfall 002: 
Outfall 003: 
Outfall 005: 
Outfall 007: 
Outfall 009: 

J) Active Roof 

Five leaching pools 
six leaching pools 
Two leaching pools 
Two leaching pools 
One leaching pool 
One leaching pool 

Drainage System 

consists of discharges to leaching pools located on site map 
(Figure 1-2). 

4) Non-Contact Cooling System Water Discharge System 

consists of discharges to leaching pools located on site map 
(Figure 1-2). 

5) Parking Lot Stormwater Drywell System 

consists of discharge to leaching pools (dry wells) located 
on site map (Figure 1-2). 

NOTE: 

The leaching pools are constructed similarly and are made of 
concrete or cinderblock rings with a diameter of up to 10 feet. 
The pools are up to 10 feet deep and have a pervious gravel 
floor. 

1-11� 
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001� Sanitary Wastewater I (1) (2) Decommissioned; cleaned and buried 

002� Sanitary Wastewater I (1) Decommissioned; cleaned and buried 

003� Sanitary Wastewater I (1) Decommissioned; cleaned and buried 

004� Industrial Process I 24,500 GPD A,B,C & D - Excavated and removed October 
Wastewater (inactive) 1983; H,I,J,K,L & M decommissioned July 1986 

005 I� Sanitary Wastewater (1) Decommissioned 

006� Boiler Blowdown 1,000 GPD Decommissioned 
I 

t-' 
I� I 007 Sanitary wastewater (1 ) I Decommissioned 

t-' 
l\J 

008 I Industrial Wastewate 500 GPD Decommissioned 

OO~	 Sanitary Wastewater (1) Decommissioned; cleaned and buried 

NOTES: 

(1)� Outfalls 001, 002, 003, 005, 007 and 009 accepted a total average flow of 15,000 
gallons per day (GPO) of sanitary wastewater. 

(2)� Outfall 002 accepted approximately 5,000 GPD of cafeteria wastewater. 
(3)� All of the water since July 1986 is disposed of through the Johnson city Sewer 

District, except for non-contact cooling water disposed through SPDES permitted 
seepage pits. 

Numerous outfalls accepted 76,000 GPD of non-contact cooling water.� 
sanitary systems were decommissioned by pumpout of liquids/sludges and buried� 
(backfilled) .� 
Reference is made to Figure 1-2 showing locations of outfall systems, non-contact� 
cooling water leaching pools and dry wells.� 
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-�
on-site indicated that approximately 122,000 gallons total per 

- day (GPD) of water was utilized throughout the facility in 1982. 

-
Breakdown of these volumes are 

Sanitary System 

outlined in the following: 

20,000 GPD 

Boiler Feed 1,500 GPD 

Cooling Water 68,500 GPD 

- Process Water 24,500 GPD 

- All of 

Evaporation 

the water, since 

7,500 GPD 

July 1986, is disposed of through 

- the Johnson City Sewer District, except for the non-contact 

cooling water which is disposed of through SPDES permitted 

- seepage pits on the north and south side of the building. 

-
Estimated 

CPD. 

total current water usage has decreased and is 82,000 

- 1.2.3 - Waste Characterization 

Detailed information on the past manufacturing operations 

- performed at the facility that contributed to or affected the 

generation of industrial wastewaters or hazardous waste was 

- provided in a previous assessment entitled, "Hydrogeologic 

-
Evaluation and Risk Analysis Study", prepared by H2M in 1984. As 

described in section 1.2.2, prior to 1986, all of the facility's 

- wastewaters were discharged via a system of outfalls. As of 

1986, these outfalls were decommissioned (rendered inactive) with 

_ the facility's hookup to the municipal sewer system. Presently, 

the only wastewater not discharged to the sewer system is the 

-� non-contact cooling water from air conditioning and storm water 

runoff.-
1-13� 



FiZMGROLP� 

-�
In order to identify waste constituents of primary concern, 

- it is important to review past and present plant processes that 

- utilized, generated or 

In particular, the 

required disposal of wastewaters on-site. 

waste characteristics of concern are 

- associated with past discharges. 

-
The plant 

contamination in 

processes 

the past 

considered 

were: 

potential sources of 

metal finishing, photo 

- processing, the silk 

the fiberglass shop, 

screen lab, the 

boiler blowdown, 

printed circuit board lab, 

non-contact cooling water, 

- and sanitary wastewaters. Of these processes, the metal 

finishing is the largest source of process wastewaters (>90% of 

- the total process wastewater). Figure 1-3 illustrates the 

-
current configuration of the metal finishing department and a 

tabulation of the metal finishing process baths. Most of the 

- possible contaminants were identified 

chromium, copper, iron, lead, nickel 

as metals 

and zinc), 

(i.e., 

acids 

cadmium, 

(chromic 

- and sulfuric) and some organic solvents (methylene chloride as a 

paint stripper, trichloroethene and 1,1,1-trichloroethane as 

degreasers). 

- possible 

identified as: 

contaminants from the other processes were 

- Exhausted developer , silver and rinse water from the 

-
film processor. 

Methyl alcohol from the silk screening lab. 

Electroless and electroplating-type immersion baths -�
-�

from the printed circuit board R+D lab. 
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Boiler blowdown. 

- Other sanitary discharges. 

The current SPDES permit (renewed in 1986) was issued for 

- only two active on-site discharges; non-contact cooling water and 

storm water runoff.-
The facility's wastewater SPDES permit listed the following 

- compounds of concern: 

chromium (Irridite); 

- zinc (zinc coating); 

methylene chloride (paint stripper), (eliminated in-
-�

1987);� 

1,1,1-trichloroethane (degreaser), (to be eliminated);� 

and� 

toluene (cleaning, paint thinner).� -
In addition to the above-mentioned constituents, a 1986 - industrial chemical survey conducted at the facility for the 

- NYSDEC also indicated the presence of xylene and naphthalene. 

Quantitative results from sampling and analysis of soils and 

- groundwater monitoring data in the past also aided in the 

characterization of contaminants present at the facility.- Monitoring well data from 1985 showed that MW-8 had a high 

oil and grease value indicative of petroleum product in that-
-

area. contamination of this well was the result of a leak in an 

underground fuel storage tank. Excavation of this tank and the 

contaminated soils surrounding it was completed in accordance 

- with NYSDOT requirements in 1983. 

-�
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The 1987 Phase III Hydrogeologic Investigation Report found 

~ contaminants in the on-site groundwater and soils including: 

l,l-dichloroethylene, tetrachloroethene, trichloroethylene, 
~ 

l,l,l-trichloroethane, l,1,2-trichloroethane, vinyl chloride, 

cadmium, chromium and hexavalent chromium. These contaminants 

were quantified in concentrations which exceeded either the USEPA 

- drinking water or New York state groundwater quality standards. 

In summary, the maj or characteristics of the groundwater 

contamination at the site are known to be from process metals, 

such as cadmium and chromium, oil and grease in local areas, and - volatile halogenated organics. The metals and the volatile 

- halogenated organics are the key "fingerprint" constituents used 

to evaluate the horizontal and vertical extent of the groundwater 

contaminant plume. -
1.2.4 - Previous Investigations- Investigations of the pollution control practices and 

environmental impacts associated with them at the Link's 
~ 

Hillcrest facility were initiated by Link as early as 1983. A 

- phased investigative approach in determining the environmental 

impacts of the operation of the facility has been on-going since 

- completion of the H2M report "Hydrogeologic Evaluation and Risk 

Analysis Study", March 1984. The conclusions of that stUdy-
included the findings that: 

The potential to contaminate groundwater beneath the-
plant site was of principal concern; -� Discharge of industrial wastewaters generally complied 

with the facility's SPDES permi~;-
1-17� 



-�
certain past site processes provide the potential for 

groundwater contamination; and -
-

Trace organics were detected in wastewaters discharged.� 

The recommendations to the Link Flight simulation Division� 

- (Link) were:� 

-

Institute an upstream and downstream groundwater moni�

- toring network;� 

Redesign certain plant processes to limit the potential� 

for groundwater contamination; and� 

Redesign the wastewater disposal system for hookup to�- the local sewer district. 

Subsequent to the completion of this report, Link entered-
into an Order on Consent with the New York state Department of 

Environmental Conservation (NYSDEC) in May 1985 to connect to the -
- new municipal sewer system and initiate a hydrogeologic� 

investigation. The facility completed the connection to the� 

- sewer system in July 1986.� 

The first phase of the hydrogeologic investigation was� 

- presented in the report, "Phase I Report, Hydrogeological Condi�

tions at the singer company, Link Flight Simulation Division,�- Hillcrest Facility", October 1985. This report concluded that:� 

The geology beneath the site was influenced by the�-
Pleistocene glaciers and that an extensive silt layer 

- (at least 60 feet thick) existed beneath the site; 

Groundwater flow direction is in a west-northwest - direction; 

-
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..� 
Groundwater contamination of volatile organics and 

metals existed; and 

Soil contamination did exist along the east and north

east boundaries of the facility. 

.. Further hydrogeologic investigations were recommended 

to determine the extent of groundwater contamination. 

- The facility was subsequently added to the New York state 

.. 
list 

1986. 

of "Inactive Hazardous Waste Disposal sites" in January 

.. The second phase of the hydrogeologic investigation was 

presented in the report entitled "Phase II Report, contaminant 

.. 

.. 
Plume Identification 

Facility" dated May 

at the Singer Link 

1986. Conclusions of 

Company, Hillcrest 

this investigation 

.. contamination existed 

the plant building; 

in the areas north and west of 

.. Additional monitoring wells were needed to determine 

the off-site extent of contamination; and 

.. Additional soil investigations should be initiated in 

.. The 

the area of outfall system 004 . 

Phase III investigation continued with the same 

.. objectives of the previous study. 

1987 and concluded: 

It was completed in september 

.. The soils around Outfall 004 are a source of contami

nation; .. Upgradient wells indicate the presence of significant 

amounts of contamination that may be associated with .. 
1-19� 
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-�
other off-site sources or the facility's own wastewater 

discharges; and-
Groundwater volatile organic contamination has migrated- off-site and was identified to approximately the 50 ppb 

concentration contour of the plume.-
Subsequent to the submission of the Phase III report to the 

- New York state Department of Environmental Conservation, the 

state, in February 1988, presented a new Order on Consent to Link 

and requested that Link conduct a remedial investi-
gation/feasibility study (RI/FS) as described in the RI Work Plan- dated May 1988 (revised June 1989). 

-
1.3� - REPORT ORGANIZATION 

The remedial investigation report was prepared in accordance -

-
with guidelines and specifications established in the United - States Environmental Protection Agency (USEPA) "Guidance on 

Remedial Investigations under CERCLA", and as such is divided 

into eight sections. The first chapter covers introductory 

material which discusses the site, its history and the remedial-
investigation in general. The second chapter provides a summary- of the tasks of the remedial investigation. The third chapter 

details the physical characteristics of the study area-
incorporating analytical data from the implementation of the 

- remedial investigation. The fourth chapter provides a key 

characterization of the nature and extent of the contamination - quantified on and off-site within the study area. The fifth 

-
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chapter provides a 

.. and transport with 

-
exposure pathways. 

assessment as well 

- and assessment. 

qualitative description of contaminant fate 

an identification of the primary completed 

Chapter six is the baseline health risk 

as a preliminary ecological characterization 

Chapter seven is a summary of remedial 

activities with resultant conclusions and recommendations. 

.. Chapter eight provides a reference listing of all pertinent 

-
publications. Submitted as a separate volume (Volume 2) are 

appendices containing summary sheets of analytical data and other 

pertinent technical .. 

-
.. 

-�
-�
-�
-
-
-�
-�
-

information . 
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2.0� - STUDY AREA INVESTIGATION 

2.1� - REMEDIAL INVESTIGATION SUMMARY 

The� remedial investigatiQn was divided into the tasks 

detailed in the� NYSDEC approved RI work plan (revised June 1989). 

The� purpose of this section is to describe those tasks which 

.-� included the following: 

(1)� contaminated source investigation additional soil 

investigation of decommissioned industrial outfall-
system 004; 

.
(2)� Installation of additional monitoring wells to deter

mine the extent of off-site groundwater contamination; 

(3)� Hydrogeologic investigation to confirm the lateral and 

-� vertical continuity of a silt lower confining layer; 

and .. 
(4)� Soil gas investigation of residential area adjacent to 

the Hillcrest facility.- 2.1.1 - contaminant Source Investigation 

- As determined by previous investigations, the decommissioned 

industrial wastewater disposal system (Outfall 004) along the 

east side of the Link Flight Simulation Division building is a 

confirmed source of soil and groundwater contamination. As part-
-

of the RI, the outfall system leaching pools were further 

investigated by the drilling of soil borings. Soil samples were 

collected during the drilling of the soil borings through the 

- bottom of the outfall system leaching pools or adjacent to 

.. 
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previously removed leaching pools (A, B, C and D). The locations 

of the existing and removed leaching pools are depicted on Figure 

1-2 with the locations of soil borings shown on Figure 2-1 • .. 
Soil samples were obtained from the eight (8) still existing 

leaching pools (E, H, I, J, K, L, M and N) by drilling through.. 
the� bottom of the pool and continuously split spoon sampling to 

..� the water table. The locations of the four (4) removed leaching 

pools, A, B, C and D, were identified by plant personnel and soil 

.. borings were drilled adjacent to each of the pools. 

Split spoon soil samples were collected during the drilling.. 
of borings and screened upon opening the sampler with an HNu 10.2 

electronvolts (eV) photoionization device (PID). The field.. 
.. 

response of the HNu PID during the split spoon sampling of these 

10aching pools was recorded and is assessed in section 4.2. A 

maximum of three (3) soil samples for each leaching pool were .. 
submitted for laboratory analysis for Target Compound List (TCL) 

volatile organics, metals and pesticides/PCB parameters according.. 
to Contract Laboratory Protocol (CLP) procedures. 

.. The three (3) soil samples were taken at each of the 

sampling locations at the respective depths listed below .. 
according to the following protocols: 

(1)� Bottom of outfall at existing leaching pools or at 10.. 
to 12 feet below grade adjacent to removed leaching 

pools;-
(2) Approximately 20 feet below grade; and ..� 

-�
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(3)� Interface of water table or approximately 25 to 27 feet 

below grade.-
Any deviation to this sampling program was approved in the - field by on-site NYSDEC supervisory field personnel and was 

- recorded in the permanent field record by the H2M hydrogeologist 

on-site. 

2.1.2 - Groundwater Investigation-
- Additional monitoring wells were needed to fully determine 

the migration of groundwater contamination emanating from the 

Hillcrest facility. Monitoring wells employed for detection were- located upgradient and downgradient of the suspected sources of 

- groundwater contamination. Another upgradient well was required 

to document background baseline water quality. Additional 

downgradient wells were installed to examine on-site groundwater -

-
- quality, confirm groundwater flow direction, and quantify the 

presence and magnitude of groundwater contamination downgradient 

of suspected source areas. 

Existing Well Locations and Construction 

Twenty (20) monitoring wells were previously installed from-
1985 through 1987. Fourteen (14) of the wells are located - on-site and six (6) are located off-site. The off-site wells are 

MW-12, MW-13, MW-14, MW-15, MW-17 and MW-19. The on-site wells-
are MW-1, MW-2, MW-2A, MW-3, MW-4, MW-5, MW-6, MW-7, MW-8, MW-9, 

MW-10, MW-11, MW-16 and MW-18. Locations of all of these wells,-
with� respect to the facility boundaries, are shown on Figure 2-1. 

-�
-�
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All of the wells, excluding MW-2A, were installed in the 

overburden to an average depth of approximately 36 feet. Well-
MW-2A was installed to a depth of 73 feet. The wells were 

- constructed of 2-inch 1.0., Schedule 40, flush joint PVC, with 

- threaded couplings and #10 slot screen. The 2-inch PVC casing 

was installed through a hollow stem auger. The annular space 

around the well screen was filled with clean silica sand pack-
extending 3 feet above the top of the well screen. A bentonite 

seal extending approximately 2 feet above the sand pack was then -
installed. Any of the wells set in silt were grouted a few feet- above the screen to a distance of approximately 5 feet above the 

silt with a bentonite slurry to prevent seepage of contamination-
along the sides of the well to the screen. 

All of the off-site wells were constructed to be flush with -
- grade, while the majority of the on-site wells have a 3-inch 

diameter locking steel casing mounted above grade. 

New Monitoring Wells and Locations 

Seven (7) additional monitoring wells (MW-20, MW-21, MW-22 , 

MW-23 , MW-24 , MW-25 and MW-26) were installed August 1989 to -
better define the extent of the plume emanating from the site. - The locations of these wells are shown on Figure 2-1. with prior 

NYSDEC approval, an exploratory boring program was implemented in- lieu of the installation of the two (2) proposed deep monitoring 

wells (MW-16A and MW-24A). This boring program is discussed in-
detail in section 2.1.3. 

-�
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One (1) new well (MW-22) was installed on-site. This well 

was� completed as a shallow overburden well located on the west -

-
side of the main building, east of well MW-6. It was installed - to a depth of approximately 31 feet. 

At the request of the Broome County Department of Health, 

one� of the off-site wells (MW-20) was installed to serve as an 

- "early-warning" station, to detect groundwater contamination if 

it were migrating in the upper water table aquifer towards the 

Town of Fenton Municipal Wells. Well MW-20 is approximately 40 -
feet� deep. It was installed near the intersection of Chenango- street and Hotchkiss Avenue. 

MW-21 was installed to monitor the shallow groundwater-
quality near the intersection of Chenango street and Lois Avenue. 

:\n()L'.hee off-site well (MW-26) was installed downgradient of the -

-
- maintenance building of the Chenango Valley Cemetery. This well 

was located upgradient of the contamination found in the existing 

off-site well MW-13. It is a shallow overburden well and was 

used� to help define the upgradient groundwater quality. 

The existence of the abandoned Chenango Canal alongside the-
present path of the Brandywine Highway had brought forth - questions regarding shallow groundwater flow near the river. 

- Although current data indicates that the bottom of the abandoned 

canal is well above the saturated aquifer, three (3) monitoring 

wells were installed in this area (MW-23 , MW-24 and MW-25) to-
help� clarify the groundwater flow characteristics of this area. -

-�
These wells were installed on the east side of the Brandywine 
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-�
Highway (Route 7) as shallow overburden wells. Peat deposits and 

silty clay were encountered at a shallow depth at MW-25. -
-

These deposits necessitated installing only a 5 foot screen 

from 19 to 24 feet to complete the well in a groundwater yielding 

zone.-
Monitoring Well Design 

-
- All new monitoring wells were installed in conformance with� 

NYSDEC Specifications for Wells in Unconsolidated Formations.� 

The monitoring well construction materials consisted of� 

2-inch 1.0., Schedule 40, flush joint PVC with threaded couplings�- and #10 slot screen as shown in Figure 2-2. All threaded joints 

- were sealed using teflon tape. 

The annular space around the well screen was filled with 

\,,~}ll graded clean silica sand/gravel pack extending 2 feet above -

-
- the top of the well screen. A bentonite pellet seal extending 2 

feet above the sand pack was then installed. A grout mix, 

consisting of cement/bentonite, was placed in that portion of the 

annular space between the drill casing and borehole wall 

extending from the top of the bentonite seal to the surface seal.-

-
-

A watertight locking cap was attached to the top of the PVC 

casing. A flush-to-the-ground steel cover assembly was set 

around the well casing of the off-site wells. This steel cover 

was set into a sloped concrete pad, after the grout had been 

allowed to set. The on-site well was installed with protective-
-

steel casing protruding approximately 2 feet above the ground. 

Following installation, the shallow overburden wells were surged 

-
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until they were considered adequately developed. The groundwater 

was noted to be extremely turbid. Successive pH and conductivity 

- measurements were used 

Groundwater was noted to 

to determine adequate development. 

still be extremely turbid even after 

substantial development. 

Collection of Split Spoon Samples 

- Split spoon samples were collected at 5 foot intervals to 

-
obtain representative soil samples 

and laboratory tests and to obtain a 

for identification purposes 

measure of the resistance of 

- the soil to penetration of the sampler. ASTM Procedure 01586-67 

was used for the collection of samples using a split spoon. 

- The split spoon samples were screened with an HNu PID device 

-
upon opening of the 

raw and heated HNu 

sampler and after 2 minutes of heating. 

responses are contained in Appendix B 

The 

with 

- drilling log data for each of 

samples screened were in excess 

the wells. 

of 5 ppm HNu 

If any 

units, 

of the soil 

they were to 

- be retained and submitted for laboratory analysis. No soil 

-
samples from any 

of 5 ppm above 

of the monitoring well boreholes were in excess 

background. No soil samples were, therefore, 

- submitted for laboratory analysis. 

Geophysical Investigation 

- To develop additional information on the subsurface aquifer 

-
properties, 

one of the 

a downhole geophysical investigation was performed in 

on-site exploratory borings (EB-2). This survey was 

-
used to provide confirmatory information regarding the vertical 

extent of a silt lower confining layer underlying the site. The 

-
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geophysical investigation consisted of electrical resistivity, 

- gamma ray and spontaneous potential borehole logging from grade 

- to total depth of the boring. 

Hydraulic Conductivity Testing 

- Slug tests were conducted at the new water table wells to 

-
determine in situ hydraulic conductivity values. 

conducted by causing an instantaneous change in 

This test was 

the water level 

- in the well through a sudden introduction 

block causing a known displacement of water. 

water level with time was observed. Data- provided in Appendix B.� 

Groundwater Sampling�-

of a stainless steel 

The recovery of the 

on the slug test are 

After construction, the new wells were allowed to 

:~(fLLlibrate a minimum of ten (10) days prior to the first round -

-
- of groundwater sampling. To ensure the integrity of water 

quality samples collected during the RI, the NYSDEC-approved 

quality assurance/quality control (QA/QC) program was followed. 

In addition to the samples taken from the groundwater, trip 

blanks, field blanks and matrix spike/matrix spike duplicate -
(ms/msd) samples were collected each day sampling was conducted - and analyzed along with the regular samples. Approval was 

- received from NYSDEC to utilize the ms/msd samples in lieu of 

blind duplicates for sampling day. Correspondence documenting 

- this approval is provided in Appendix C. 

As dictated by the RI work plan, two rounds of groundwater -
-�

samples were collected from the seven (7) new wells as well as 

2-10� 
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-�
seven (7) existing wells (MW-6, MW-10, MW-12 , MW-13 , MW-15 , MW-16 

- and MW-17). 

2.1.3 - Geologic Investigation 

~,./A:...~ underlying silt layer of significant thickness (in excess 
1/· \ - of ~17~ ) feet) was encountered at the borehole of proposed deep 

....., -~~ . .
mon1tor1ng well locat1on MW-16A. Because of the thickness of the 

silt unit, it was proposed that four (4) exploratory soil borings-
be drilled to verify the presence of the silt unit throughout the 

area in lieu of completing the two deep monitoring wells. NYSDEC 

geologists, Kevin L. Ferrar and Timothy J. Larson, assisted in-
-

the development of an exploratory boring program which was 

approved and implemented in August 1989. The locations for the 

deep borings were selected to provide detailed subsurface data 

- f()c the Hillcrest facility and adjacent study area and are shown 

in Figure 2-1. The boring program included split spoon sampling- every 5 feet to total depth to provide sufficient lithologic 

- information on the silt unit. 

The following borings were installed to these respective 

- depths to intersect and sample the silt unit: 

Boring Total Depth Top of Silt* - MW-16A 177 feet 30 feet 
B-1 102 feet 50 feet 
B-2 102 feet 35 feet 
B-3 102 feet 40 feet -

* below grade 

-
- Additionally, several of the proposed monitoring well 

boreholes were drilled deeper to confirm the presence of the silt 

-�
unit. These monitoring well boreholes are indicated as follows: 

2-11� 
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-�
Monitoring Well Total Depth Top of silt* 

20 72 feet 55 feet-
-

21 42 feet 35 feet 
24 97 feet 75 feet 
25 25 feet 24 feet 

* below grade 

Split spoon samples of the silt unit were collected and -
- retained. Representative samples were submitted for hydrometer 

analysis. Detailed lithologic logging was performed during 

- drilling and geophysical logging (gamma, spontaneous potential 

and resistivity) was conducted at boring EB-2. 

- 2.1.4 - Soil Gas Investigation 

A total of eighteen (18) soil gas sampling locations were - utilized to investigate soil gas at the Link's Hillcrest facility 

- and adjacent areas. The soil gas sampling locations are shown on 

Figure 2-3. The soil gas survey conducted in June-July 1988 

-
_ entailed the collection of soil gas samples for laboratory 

analysis of priority pollutant purgeable organic compounds. 

The sampling was conducted in conformance with the protocols 

submitted by H2M and approved by the appropriate representatives- of the NYSDEC and the New York State Department of Health 

(NYSDOH). At each sampling point, a teflon probe was installed-
to a depth of approximately 4 feet and soil gas was induced to 

flow through sorbent tubes that were subsequently analyzed in the -
laboratory. These probes were removed after sampling.- A soil gas sample was obtained at each sampling location via 

-�the use of a portable battery-powered low flow pump that was used� 

-�
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-� to induce the soil gas into sorbent tubes filled with tenax, 

- silica gel and carbon. After evacuation of three standing 

volumes of air from the probe, the sorbent tubes were connected 

and processed one liter of air through each tube in one sampling -
period. The sorbent tubes were desorbed by H2M Labs, Inc. onto a - capillary column GC/MS/DS for analysis of purgeable organic 

- compounds using a combination method TO-l (tenax GC absorption 

and GC/MS analyses) and TO-2 (carbon molecular sieve absorption 

-
- and GC/MS analyses) of the EPA Document No. 600/4-84/041. 

Samples were collected during two sampling periods, June 2nd 

and 3rd, 1988 and July 19, 1988. Sample locations SG-l through 

- SG-16 were sampled in June. However, the SG-I0 location sample 

-
-

could not be analyzed 

resampled in July 

additional locations 

-
-
-
-
-
-�
-�

in the lab. Therefore, location SG-I0 was 

along with resampling of SG-3 and two 

(SG-l? and SG-18). 
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-� 3.0 - PHYSICAL CHARACTERISTICS OF STUDY AREA� 

-
3.1 - SURFACE FEATURES 

3.1.1 - Physiography - Topography and Drainage -
South-central New York is part of the Appalachian Plateau-

-
Geomorphic Province, with the Catskill Mountains comprising the 

more rugged eastern part of the region. The Susquehanna and 

Delaware Rivers are the major drainage systems. The Appalachian 

- Plateau is characterized by essentially horizontal and structure

less rocks which have been naturally dissected by these rivers. 

- Major drainages occur at the 800 to 1,000 foot elevations. 

Running water and gravity are the two essential factors-
which resulted in the present landscapes of south-central New 

- York. The glaciers accentuated the erosional surfaces that the 

rivers had already formed. This province is generally described 

- as a maturely dissected region.� 

The Susquehanna River Basin occupies approximately 6,500�- square miles in south-central New York as shown in Figure 3-1. 

- An average of 55 percent of the 40-inches of precipitation which 

falls in the region is captured by this basin. The average flow 

of the Susquehanna River basin of New York into Pennsylvania is -
about 10,000 cubic feet per second (cfs).- The Chenango River which runs northeast to southwest is a 

- tributary to the Susquehanna River. Gauging stations along the 

Chenango River monitor the flow of the river. At Hillcrest, the 

drainage area of the Chenango River is approximately 1,500 square -
miles. The average annual discharge of the river at this -�

-� 3-1� 
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-

location is approximately 2,400 cubic feet per second (cfs)� 

- (NY-86-3). A topographic profile across the river terrace of the� 

Chenango River has been developed and is included as Figure 3-2.� 

water quality data on the Chenango River is presented in Table� 

- 3-1.� 

3.1.2 - Meteorology� 

- The climate of Binghamton and near vicinity is characterized� 

by moderately cold winters and warm humid summers. The pre�

- vailing wind direction is from the west.� 

The Binghamton WSO/AP measures an average annual precipi�-
-

tation of 40-inches per year with an average annual temperature 

of 46 0 F. The average summer and winter temperatures are 

approximately 67 0 F and 24 0 F, respectively. 

3.1.3 - Geology -
Regional Geology- The bedrock underlying the Binghamton study area is Upper 

- Devonian in age and consists of sandy shales, thin-bedded 

sandstones and a few thin bands of impure limestone. These sedi

mentary beds were originally laid down horizontally and have been-
slightly tilted to yield a regional dip of about 40 feet per- mile. Normal stream erosion naturally dissected the bedrock 

- topography, producing major features of relief (Brown, R.H. & 

J.G. Ferris, 1946). 

- The advance of the continental glaciers during the 

Pleistocene modified the major features of relief and developed -�many minor features. The areas of high relief covered by the ice 

shows little evidence of notable topographic change attributable-
3-3� -�
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-
TABLE 3-1-

CHENANGO RIVER WATER OUALITY -� USGS STATION: 

WATER YEAR OCTOBER-
Parameter- Temperature 
Barometric Pressure 
Specific Conductance- Dissolved Oxygen 
pH 
pH Lab- Hardness (as CaC03) 
Hardness (Non-Carbonate) 
Calcium, Dissolved 
Magnesium, Dissolved- Sodium, Dissolved 
Sodium Adsorption Ratio 

- Sodium Percent 
Potassium, Dissolved 
Chloride, Dissolved 
Sulfate, Dissolved 
Fluoride, Dissolved- Cadmium, Total 
Copper, Total 
Iron, Total- Lead, Total 
Manganese, Total 
Nickel, Total- Zinc, Total 
Aluminum, Total 
Total Dissolved Solids 
Dissolved Solids- Mercury 
Specific Conductivity, Lab 

- Alkalinity, Lab, as CaC03 

-�
-�
- * Sample data from October 21, 

-�

BINGHAMTON, 01512850 

1989 TO SEPTEMBER 1990* 

Value 

9.5°C 
752 mIn Hg 
310 J.LS/cm 
9.6 mg/L 

8.10 
8.20 

130� mg/L 
25 mg/L 
41 mg/L 

7.6� mg/L 
13 mg/L 

0.5� 
17%� 

1.5 mg/L� 
23 mg/L� 
16 mg/L� 

0.10 mg/L� 
<1 J.Lg/L� 
4 J.Lg/L� 

230 J.Lg/L� 
2 J.Lg/L� 

20 J.Lg/L� 
1 J.Lg/L� 

<10 J.Lg/L� 
60 J.Lg/L 

168 mg/L 
0.23 tons per acre-ft. 

<0.10 J.Lg/L 
329� J.LS/cm 
109 mg/L 

1989 
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-�
to glaciation. In contrast, the low areas (Pre-Glacial valleys) 

exhibit extensive evidence of ice erosion. The general direction-
of ice movement was in a south, southwesterly direction. - Therefore, the valleys parallel with this movement were the most 

affected. The course of the present Chenango and Susquehanna- River Valleys lie parallel to the general direction of ice 

- movement and show the greatest evidence of erosion. 

Deposits of the continental glacier and the weathered 

- material derived from them constitute a large part of the soil in 

the Binghamton region. Terminal drift is strongly concentrated -
-

in the valleys. 

Local Geologyo 

The aquifer underlying the Chenango River near its con

fluence with the Susquehanna River was formed about 17,000 years -
-

ago (Cadwell, 1973) as the last glacier retreated from south

central New York. Deep valleys, originally carved by streams, 

- had been widened and deepened by tongues of ice (Coates, 1966). 

Kame terraces formed between the ice and the valley walls. 

- As the ice melted, the terraces collapsed partially or totally 

and, in some areas, became covered by younger outwash or lake 

- sediments. Kames also formed where gravel was deposited in 

depressions on the glacier surface; when the ice melted, these-

-

deposits were left as isolated kames. outwash now blankets most 

- of the valley floor; kame deposits remain along the valley sides 

and beneath the outwash. The outwash and buried kame deposits 

comprise the most productive water-bearing components of the 

aquifer systems present and are up to 200 feet thick.-
3-6� -�
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In several places, pro-glacial lakes formed at the front of 

the receding glacier. Fine particles that were carried by-
streams into these lakes formed thick deposits of lake silt and - clay. Many of these fine grained deposits are now covered by 

outwash and post-glacial stream deposits.-
The glacial deposits contained in the study area are 

principally three types: outwash sands and gravels, lake clays-
-

and morainal deposits. The character of the outwash gravels and 

the lake clays is particularly important with respect to ground

water supply. The outwash sediments were deposited by streams- supplied by meltwater that were heavily laden with sediments 

- ranging in size from silt to coarse gravel and occurred in beds 

that show a fair degree of sorting (Brown, R.H. and J.G. Ferris, 

1946). Thickness of these beds varies even in short distances, -
which is most likely the result of the erratic shifting of the -

-
glacially-fed streams. Glacial lakes existed at different times 

in the valleys close to the ice. Fine materials were deposited 

into the bottoms of these lakes, which accounted for the silts 

and clays associated with the glacial outwash. The outwash-
deposits are limited in horizontal extent, bound by the - relatively impermeable rock walls of the valleys. 

Post-glacial erosion has had very little influence on the-
deposits formed during the ice age. Some deposits have been 

- removed and redeposited on the flood plains bordering the streams 

and in alluvial fans formed where upland streams enter the larger - valley. 

-
3-7� 
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Detailed hydrogeologic cross-sections illustrating the 

- localized glacial geology in the vicinity of the Hillcrest 

facility were developed as part of the remedial investigation. 

- During the field investigation, soil borings were drilled to 

determine the lateral and vertical extent of a silt unit under-
-

lying the study area. This silt unit was deposited in a €~ 
glacial lake environment described earlier. 

As detailed in section 2.1.3, soil borings were drilled to 

- develop sufficient geologic data. This geologic information is 

presented in the hydrogeologic cross-sections developed which are - included as Figures 3-3 and 3-4. The lines of the hydrogeologic 

- cross-section are depicted in Figure 3-5. 

-

The upper water table aquifer consisting of poorly to well 

- graded sands and gravel was mapped as a hydrostratigraphic unit 

from the water table interface to the top of the underlying silt 

unit. The saturated water table aquifer ranges up to 25 feet 

thick with a total thickness that ranges from 35 to 75 feet-
across the Hillcrest study area. 

The elevation of the top of the silt unit was mapped and is-
depicted in Figure 3-6. The top of the silt unit primarily 

- slopes to the northwest within the study area. According to 

lithologic data obtained and extrapolation using geologic-
interpretation, the silt unit is laterally and vertically 

- continuous throughout the area of investigation. Its thickness 

is expected to range from approximately 125 to 160 feet with its 

-� thickest extent inferred to be beneath the Link facility as shown 

in the north to south cross-section (Figure 3-3). It consists of-
3-8� 
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lake silt and 

(10-3 ft/day). 

fine sand deposits which 

Geophysical logging was 

possess low permeability 

conducted at soil boring 

-
EB-2 to provide additional physical information on the silt unit. 

Gamma ray, spontaneous potential and resistivity data were 

- plotted with respect to lithologic information and depth as shown 

in Figure 3-7. This geophysical cross-section illustrates the 

- verification of the uniformity of the silt unit. The gamma ray 

-
log indicates 

logged depth. 

a continuous sequence of silt-clay throughout the 

- The stratigraphic position of the 

extrapolated using site-specific drillers' 

Devonian 

log data 

bedrock was 

from the Town 

- of Fenton water supply wells and a test well completed at Port 

Dickinson. 

- Soil samples from representative zones within both the water 

-
table aquifer (screened interval) 

sent to a testing lab for grain 

and the clayey-silt 

size and hydrometer 

unit were 

analysis, 

- respectively. This data is presented in Table 3-2. Average 

hydraulic conductivity values were estimated from this test data. 

- 3.1.4 - Hydrogeology 

-
Regional Hydrogeology 

The deposits of major hydrologic significance in this region 

- are the outwash and kame sand and gravel deposits. Although 

bedrock in the region primarily consists of sedimentary rocks, 

- they are of low permeability and do not constitute a water

.. 
bearing zone. 

depicted the 

The hydrogeologic cross-section presented earlier 

upper outwash sediments and lower (kame sand and 

- gravel) aquifer systems. 

3-13� -�
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TABLE 3-2� ~
 
~ 

GRAIN SIZE DESCRIPTION AND HYDROMETER ANALYSIS FOR SELECTED SOIL SAMPLES 

i f=\\~ =- '). <tl,,--lGS?SWITH ESTIMATED HYDRAULIC CONDUCTIVITY 

Monitoring Well/ Depth Percent Percent Percent Estimated Hydraulic Slug Test Results 
Boring Number (Feet) Gravel Sand silt & Clay Conductivity (Ft./Day) (Ft./Day) 

16A� 100-102 0 10 90 1. 3 X 10-2� 

150-152 2 7 91 1. 3 x 10-2� 

170-172 0 30 70 0.1� 

20� 25-27 15 70 15 5.3 0.03� 
55-57 -- -- 100 1.3 x/� 

21� 30-32 -- 28 72 0.1 0.37� 
c.v 
I� 22� 20-22 7 83 10 6.7� ...... 

c.n� 
23 25-27 -- 82 18 1 0.04� 

24 30-32 57 23 20 1.4� 

25 20-22 50 37 13 1.4 0.08� 

26 17-19 50 30 20 1.4 0.02� 

EB-2 85-87 -- -- 100 1.3 X 10-3� 

NOTES:� 

Grain size and hydrometer analysis raw data included in Appendix B.� 
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The kame-terrace gravels at the glacial valley sides are 

- generally above the top of the aquifer. Although they are 

insignificant as a source of water, they act as recharge areas 

- through which water enters the aquifer from the valley walls. 

The buried kame gravels, which are shown in Figures 3-3 and 3-4- and comprise the lower aquifer system. They are separated from 

- the outwash gravels by the lake silt and clay but may be 

hydraulically connected to them in the valley boundaries. 

water discharges from both of the aquifer sy~tems by seepage -
into the river system, evapotranspiration and pumpage. A - schematic of aquifer configuration and direction of groundwater 

- flow in this region is shown in Figure 3-8. 

Hydrologic BUdget 

- Groundwater is replenished primarily from recharge derived 

from precipitation at the valley boundaries and lateral under

- ground flow of freshwater. Average annual precipitation for the 

area is approximately 40-inches. This value was derived as an-
-

average of 65 years of precipitation records collected at 

Binghamton Gauging station. 

Loss of recharge occurs through evapotranspiration and 

- runoff. As precipitation hits the land surface, a portion 

evaporates. Another portion is absorbed by vegetation and- transpired back into the atmosphere. Precipitation less the sum 

- of water lost to evapotranspiration and runoff result in the 

total amount of water available for groundwater recharge. 

-�
-�
-�
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Local Hydrogeology 

- Previous hydrogeologic (Phases I, II and III) investigations 

have been conducted in the area of the Hillcrest facility. These 

- investigations have determined that groundwater flow is in a 

west-northwesterly direction approximately perpendicular to the- river, and that groundwater travels as base flow through the 

- underlying soils. A schematic cross-section showing the direc

tion of groundwater flow was included as Figure 3-8. 

A characterization of the water table aquifer including an -
estimation of aquifer parameters has been made as a result of - previous investigations by H2M. The hydrogeologic investigations 

- confirmed the presence of an extensive silt unit underlying the 

Hillcrest facility and a monitoring well network was established 

- in the water table aquifer. Groundwater quality within the study 

area was identified as being impacted by volatile organics and 

- inorganic contamination. 

Groundwater velocity was shown to vary greatly depending-

-

upon aquifer lithology. The velocity of groundwater flow through 

- fine grained strata versus sand strata was estimated to range 

from as low as 10-6 ft/day to as high as 1 to 10 ft/day. 

During the remedial investigation, additional monitoring 

wells were installed to further expand the monitoring network to- assess groundwater quality . Additional samples were obtained 

- from representative zones within the aquifer and were submitted 

for grain size analysis. Slug tests were also conducted at the 

seven new wells to assist in defining aquifer Characteristics. -
-�
-�

3-17� 
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This data was presented in Table 3-2. Copies of all test data 

- and field testing are included in Appendix B. Additional ground

water elevation maps presented in Figures 3-9 and 3-10 were - developed to evaluate groundwater flow conditions with respect to 

impact on groundwater quality. Table 3-3 provides groundwater-
..� 

elevation data for September and October 1989.� 

The groundwater elevation data generated for September and� 

October 1989 is very consistent with previous hydrogeologic 

investigation data. An average groundwater hydraulic gradient of -
0.009 ft/ft was utilized to calculate groundwater velocity with a - porosity of 30 percent. utilizing an average hydraulic con

- ductivity, groundwater flow velocity will be on the order of 32 

ft/day. 

- contaminant Transport 

As a result of the remedial investigation, it was determined 

- that substantial discharges of water had previously occurred into 

the decommissioned industrial outfall system 004 . As water-
infiltrates through contaminated soil, inorganics and organics 

are desorbed and can enter groundwater. As a result,-
- contaminated water had been discharged to the shallow upper 

aquifer at fluctuating levels for years prior to the 1986 

connection to the sewer system. While precise records of- groundwater gradients in the vicinity of the identified discharge 

points are not available, the hydrogeology of the site still-
allows reasonable calculations for the direction and rate of 

-
-�

contaminant transport to be made. 

3-18� 

-�



I� 
I FIGURE3-9 

GROUNDWATER ELEVATION DATA 
MW 25 • 8~1.33 9/6/89 

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

Iotlll
,o~~("S,.<..q HOTCHKISS AVENUE AVE. 

ALJ)A A~  

-< 
ELWEll A\9IUE 

w 
::l 

~  

-< 

o 
CO 
CO 

m 

W 
::l 

~  

-< 

') 
I 
,I 
) 

~W  12 
882.61 

• ~ 

LEGEND 
MW 12 

• GROUNDWATER 
MONITORING WELLS 

882.61 GROUNDWATER ELEVATION 

~ GROUNDWATER ELEVATION 
CONTOUR 

'I 
') • 887.5 

A 895.25 
MW 26 

CONTOUR INTERVAL 5.0' 

'J SCALE 1· - 250' 

Ii~GROJP  

ENGINEERS· 
MELV1Ll£. N.Y. 

ACHI"MClS· PLANNERS • SClENlIS1'S • SURVEYORS 
RIVERHEAD. N.Y. FAIRFIELD. N.J. 

) 3-19� 



I� 
I FIGURE3-10 

GROUNDWATER ELEVATION 
10/3/89 

DATA 

HOTCHKISS AVENUE AVE. 

AlIDA A\9IJE 

~ 

ELWEll AVENUE 

L&J 
:;) 

~  

~  

m 

L&J 
:;) 

~  

< 

• MW 6. 
876.34 

MW 11 
877.45 • 
~ 

875.91 
877.77MW 2A .....,,---L.......L. 

MW 2 
874.31 

MW 18 
875.41 

886.92 / 
MW10 

• 0 
MW 13 ~  

886.08 

~ 

LEGEND 
MW 12 

• GROUNDWATER 
MONITORING WELLS 

882.61 GROUNDWATER ELEVATION 

~GROUNDWATER  ELEVATION 
CONTOUR 

• 

U11CA 

856 / 
~ q) 

/ 

CONTOUR 

• 898.28 
MW 26 

INTERVAL 5.0' 

SCAI...£ ,. - 250'� 

ENGINEERS· ACHllEClS· ~ • SQEN'TISTS • SURV£"ORS 
MELVILLE. N. Y. RIVERHEAD. N. Y. FAIRFIELD. N.J.tQMGROJP 

J 3-20� 





fUMGROLP� 

-�
Consideration must be given to the extent of distribution of 

- the existing contaminant cloud ("zone of recharge") as well as 

the hydraulic properties of the aquifer. An analysis of the 

- rather steep groundwater gradients which occur in the area 

together with the highly permeable materials present, reveals-
-

that a significant regional flow of groundwater will occur, 

directed toward the river. 

-
The "zone of recharge" resulting from the previous on-site 

SPDES discharges into the upper aquifer can be calculated by 

adopting values of an average continuous flow rate, taken as- 100,000 gpd in this case, and an equivalent point of injection, 

- approximated at the northern portion of outfall system 004 

(leaching pools H, I, J, K and L). A regional gradient of 0.009 

ft/ft with a hydraulic conductivity of 750 gpd/ft2 results in a -
-

localized velocity of approximately 0.9 ft/day. 

The locations of the stagnation point and associated 

streamline for a recharging well in uniform flow are given by-

-

Bear (Hydraulics of Groundwater, 1979), for an isotropic, 

- homogeneous aquifer of uniform thickness. Taking a localized 

saturated aquifer thickness of 12 feet and other parameters as 

discussed above, the stagnation point will be located 196 feet 

upgradient of the injection point. The "zone of recharge"-
-

showing the predicted areal extent of the contaminant plume and 

typical anticipated flow directions is depicted in Figure 3-11. 

The only groundwater receptors utilized for drinking water 

-�
-�

supply are the Town of Fenton's three municipal wells located 

3-22� 
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submitted for TCL metals analysis in addition to unfiltered 

samples from the same sampling locations. The comparison of 

filtered and unfiltered provides data on the effects of the high 

groundwater turbidity (>100 NTU) on TCL metals concentrations. 

4.1.2 - Laboratory Analytical Results - Round I and Round II sampling of groundwater monitoring 

- wells was conducted on September 6th and 7th, 1989 and October 

4th and 5th, 1989, respectively. 

The second sampling round was intended to confirm any -
anomalies encountered during Round I. Few anomalies were 

- encountered and typically Round II results conformed with Round 

I, except where noted. A complete summary of analytical results 

from all analyses performed during Round I and Round II are 

- peescnted in Tables 4-1 and 4-2. Field sampling parameters for 

both rounds of groundwater sampling are summarized in Tables 4-5 

- and 4-6. 

- o Volatile Organics 

The volatile organic data for both rounds of groundwater 

- sampling are consistent with each other in terms of relative 

concentrations and compounds quantified. Monitoring well MW-6 

- was diluted and reanalyzed due to the value of trichloroethylene 

being over the limit of the analyte. The reanalyzed data MW-6DL- was utilized in data analysis.� 

- Monitoring well MW-26 was installed upgradient to provide a� 

source of control for background concentrations. No TeL volatile� 

organic compounds were quantified at this monitoring well.� -
Concentrations of the key volatile organics quantified with -

4-9� 
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comparison to New York state guidance values and standards are 

presented in Table 4-7. 

Monitoring wells MW-12 and MW-13 which are located off-site 

and positionally upgradient of the Link Hillcrest facility were -
quantified as being impacted by 1,1,1-trichloroethane and - trichloroethylene above the New York state drinking water 

- standards (5 J.l.g/L) established for these compounds. Although 

these wells are located upgradient of the Hillcrest facility, 

they have historically exhibited significant volatile organic and-
- inorganic impact. A potential source area for volatile organic 

contamination the Chenango Valley Cemetery maintenance 

building, was identified during earlier investigations. On the-
basis of groundwater quality data from MW-26 (downgradient) this 

- potential source area has been dismissed. This indicates that 

mounding from past facility discharges is the most probable 

- source of impacted groundwater upgradient off-site at MW-12 and 

MW-13. -
On-site monitoring wells MW-6, MW-10, MW-16 and MW-22 were 

- also reported as impacted above New York state standards (5 J.l.g/L) 

by trichloroethylene with the most significant concentrations 

reported at MW-6DL (700 to 760 J.l.g/L). Other TCL volatile -
organics reported at MW-6 and their relative concentrations- include 1,1-dichloroethene (9-10 J.l.g/L), 1,1-dichloroethane (12-13 

- J.l.g/L), 1,2-dichloroethene (44 J.l.g/L), methylene chloride (2J J.l.g/L) 

and 1,1, 1-trichloroethane (10 J.l.g/L). A concentration of 4J-7 

J.l.g/L of trichloroethylene was reported at MW-10 A concentration -
-�
-�
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I� TABLE 4-7� 

CONCENTRATIONS OF KEY INDICATOR CHEMICALS QUANTIFIED IN GROUND~ATER
 

OCTOBER AND SEPTEMBER 1989� 

I 
Fleld Trlp Fleld Trlp N.Y.S. N.Y.S 
Blank Blank Blank Blank EPA N.Y.S. Guidance DOH 

Parameter M~6  M~6Dl  M~10  M~12  M~13  M~15  M~16  M~17  M~O  M~21  M~22  MW23 H\l24 M~5 M~26 1/2* 1/2* 3/4** 3/4** MCl (a) Stds (b) Value(c) POC(d )I� ------ -
Volatile Halogenated
Organics (ug/l)

I� Chloromethane -/- -/- -1- -1- -/- -/- -1- -/- -1- -/- -/- 28/- -1- -1- -1- -I -/- -1- -1- -- -- -- 5 

1,1-Dichloroethene 9/10 25UD/25UD -/- -/- -/- -/- -/- -/- -1- -1- -1- -1- -1- -/- -1- -I -/- -1- -1- 7 -- 0.07 5 

I 
I 1,1-0ichloroethane 12J/13J 13J/12J -/- -/- -/- -/- -/- -/- -1- -/- -/- -/- -/- -/- -1- -I -1- -/- -1- -- -- 50 5 

1,2-0ichloroethene 44/44 52/41 -/- -/- -/- -/- -/- -/- -/- 6/6 -/- -/- -/- -1- -/- -I -1- -1- -/- -- -- 50 5 

Methylene Chloride 2B/- 25UO/- -1- -/- -/- -/- 2B/- 4B/- -I- -1- -1- -1- -1- -/- -1- -1- -/- -/3J -/3J -- -- 50 5 

1,1,1-Trichloroethane 10/10 10J/11J -/- 2J/3 25/35 8/5 7/5 9/8 5/i' 29/28J -1- -1- 4/4 8/8 -/- -1- -1- -/- -1- 200 -- 50 5 

2-Butanone -/- -/- -1- -/- -/- -/- -/- -1- -1- -/- -/- -/- -1- -/- -1- -1- -1- -I· -/22 -- -- -- --
Trichloroethene 5900/7000 7001760 7/4 12/13 40/51 46/54 42/40 52/n 56/~1  45/42 31/23 -1- 17/14 49/52 -1- -I -/- -/- -I- S 10 -- 5 

Metals (ug/L) 

I� CadmilJTl 53/24.6 NA 7290/5950 126/88.8 334/3670 -/- 151/132 7/5.3J 12/11.6 85/68.3 13/19.9 -/33.7 17/59.7J 17/28.9J -118.5 -I- NA -/- NA 10 10 -- 10 

I 
ChromilJTl 1220/1240 NA 21900/14900 653/519 334/2950 176/205 535/508 312/263J 269/432 808/1090 396/567 307/278 578/647J 545/537J 110/843 -/15.7 NA -I- NA 50 -- -- 50 

Hexavalent ChromilJTl (mg/l) 0.71/0.70 NA 0.19/0.25 0.13/0.25 0.13/0.28 0.16/0.85 0.15/0.18 0.29/0.28 -1- -1- -1- -1- -/- 0.22/0.20 -1- -I- NA -I- NA -- 0.050 -- -
\,\ 

Cyanide� -/- NA 395/48 40/- 10/23 30/- -/- -/10J -1- -/- -1- 30/- -/- 25/24J -1- -I- NA -/- NA -- 200 -- -

I� NOTES: 

I 
October/September 1989 Oata�
-/- = Below detection limit -- = No standard or guidance value Listed� 
J = Estimated value; result less than specified detection limit but greater than zero. NA = Not applicable� 
o = Value over calibration limit of analyte

Ol = Oiluted sample * Field and trip blanks from September 6-7, 1989, groundwater sampling� 
UD = Not detected in diluted sample but present in original sample ** Field and trip blanks from October 4-5, 1989, groundwater sampling� 

I a = USEPA MCl (Maximum Contaminant levels) for Drinking ~ater  

b = New York� State Groundwater Quality Standards, NYS Title 6, Part 703.1 guidelines 
c = New York� State Groundwater Quality Guidance Value 
d = New York� State Department of Health Principal Organic Compounds 

I JSH:mad� 
(a:\4-7.wk1)� 

I� 
I� \ 
I� 4-11 
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of 7 J..Lg/L of 1,1, I-trichloroethane and 40-42 J..Lg/L of 

- trichloroethene was also reported at MW-16. At MW-22, a range of 

-
23-31 J..Lg/L of trichloroethene was 

Off-site downgradient wells 

quantified. 

MW-21, MW-23, MW-24 and MW-25 

- were quantified as primarily impacted by trichloroethylene in 

concentrations ranging from 14 to 52 J..Lg/L. Additionally, 1,2

- dichloroethene (6 J..Lg/L at MW-21) and 1,1,1-trichloroethane were 

-
quantified at MW-21 

J..Lg/L) . Monitoring 

(28-29 J..Lg/L), MW-24 (ND-4J J..Lg/L) and MW-25 (8 

well MW-23 was the only sampling location 

-
impacted by chloromethane (28 "gIL) and chloroform (5 "gIL) 

as such, these compounds are probably not related to 

and 

the 

- Hillcrest facility plume. 

- were 

Other 

also 

off-site 

impacted 

monitoring wells (MW-15, MW-17 

by volatile organics above New 

and MW-20) 

York state 

-
standards. At 

trichloroethane 

monitoring wells MW-15, 

was quantified at the 

MW-17 

ranges 

and 

of 

MW-20, 1,1,1

concentrations 

- indicated respectively 5-8 J..Lg/L, 8-9 J..Lg/L and ND-7 J..Lg/L. 

Trichloroethylene was also quantified at wells MW-15, MW-17 and 

- MW-20 as listed respectively - 46-54 J..Lg/L, 52-77 J..Lg/L and 51-56 

-
J..Lg/L. 

The highest concentration of l,l,l-trichloroethane was 

- reported at MW-13. However, it is apparent that another location 

exhibiting a localized high concentration occurs at MW-21. This 

- well is downgradient of another potential contaminant source, 

-
Triple cities 

concentrations 

Metal Finishing Corp. 

are seen to decrease 

The 

from 

1,1, l-trichloroethane 

this location (HW-21) 

towards the Hillcrest facility. 

-
-�
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Maps depicting contoured concentrations of 1,1,1

- trichloroethane and trichloroethylene are included as Figures 4-1 

and 4-2. Analytical data from the Phase III investigation (July 

- 1987) was used in conjunction with the September 1989 groundwater 

analytical data to prepare these maps. This allowed an approxi-
-

mation of 1,1,1-trichloroethane and trichloroethylene concen

trations at the other monitoring wells and a more realistic 

representation of volatile organic impact in the study area. 

The highest concentration of trichloroethylene quantified -

-
- during the RI occurs near MW-6. This contaminant is present at 

approximately 50 ~g/L off-site to the west and north. Monitoring 

well No. 20 was installed as an "early warning well" for volatile 

organic contamination migrating in the water table aquifer 

towards the well field. As listed in Table 4-7, both-
trichloroethylene and 1,1, 1-trichloroethane are present at this - well at concentrations of 51-56 ~g/L and 5-7 ~g/L, respectively. 

Although it is possible that the past discharges from the Link-

-

facility may have resulted in the northern distribution of 

- contaminants (Section 3.1.4, contaminant Transport), it is 

probable that other source areas to the east of KW-20 exist. 

Additional monitoring wells located to the north and east of 

KW-20 may be required to determine if other source areas are- present, impacting groundwater quality and to close out the 

northern extent of the volatile organic plume. 

The volatile organic data generated during the remedial 

investigation is consistent with previous investigations and-�
-�

4-13� 
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-
 identifies primarily two (2) volatile organic plumes (1,1,1

trichloroethane and trichloroethylene) emanating from the-
Hillcrest facility with other possible source areas off-site. 

concentrations of associated breakdown products of 1,1,1-
trichloroethane and trichloroethylene (l,l-dichloroethylene, 1,1- dichloroethane and 1,2-dichloroethylene) are also quantified 

- primarily on-site at a location associated with the highest 

concentrations of primary volatile organic contamination (MW-6). 

Pesticides/PCBs-
No pesticides or PCBs were quantified above the detection - limit established for that parameter. Therefore, no compounds 

were quantified above New York state standards and/or EPA MCLs in-

-

any of the fourteen monitoring wells sampled. 

- Tentatively Indicated Compounds (TIC) 

Several tentatively indicated compounds (TIC) were identi 

fied during the laboratory analysis of groundwater samples. 

These compounds included: 1, 1,2-trichloro-1,2,2-trifluoroethane- (Freon 113), cyclic hydrocarbon, dimethyloctane isomer, decane, 

- C9H12 alkalybenzenes, udecane, methyloctane isomer, dimethyl

nonane isomer, laboratory artifact (column bleed) and a saturated 

hydrocarbon. All of the compounds (except Freon 113) identified -
were considered suspect and rejected because of quantification of- these same compounds in a field, trip or laboratory blank sample 

- at a similar level. The Freon 113 was quantified at monitoring 

well MW-21 at a concentration of 8 ~g/L only in the October 1989 

- sampling event. 

-
-
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Inorganic Compounds 

- Elevated levels of inorganic constituents were detected in 

the monitoring wells for Round I and Round II groundwater 

- sampling events. Table 4-2 provides a complete listing of 

inorganics quantified in these two groundwater sampling events. - All of the Target Analyte List (TAL) inorganics with the 

- exception of selenium and thallium were quantified at the 

monitoring wells, inclusive of the upgradient well, MW-26. 

Overall, the concentrations of the inorganics quantified at many -
- of the monitoring wells exceeded the New York state drinking 

water standards established for these parameters. At the 

l,.lpgradient well (MW-26) which was used to establish background-

-

groundwater quality, the following inorganics were reported 

- ~xceeding drinking water standards: antimony, barium, beryllium, 

cadmium, chromium, iron, lead, magnesium and manganese. 

Overall elevated concentrations of metals may be attributed 

to the fact that the samples were not filtered before preser- vation. Extreme sample turbidity was noted during groundwater 

- sampling (>100 NTU). NYSDEC's policy as established in the RI 

QA/QC plan is that groundwater samples not be filtered before 

preservation. For comparison purposes, to identify if turbidity -
is a contributing factor, key duplicate groundwater samples- (MW-13, MW-16 and MW-22) of Round II were filtered and analyzed 

- for metals. These samples were field filtered before field 

preservation on October 5, 1989. The filtered vs. unfiltered 

analytical results are presented in Table 4-8.-

-
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TABLE 4-8 

INORGANIC COMPOUNDS QUANTIFIED IN GROUND~ATER 

OCTOBER 1989 

COMPARISON OF U~FIlTERED/FllTERED SAMPLES 

I I I I I I 

~ ,. 
~ 

0 
C 
U 

Compound (ug/l) M~13  M~13F  M\oI16 M\oI16F MW22 M~22F 

Field 
8lank 1 

Field 
8lank 2 

EPA 
MCl (a) 

N.Y.S. N.Y.S. 
Stds. (b) Guidance (c) 

~ 

I 
t-' 
00 

Allll1 i m.m 
Antimony
Arsenic 
Bariun 
Beryll iun 
Caanilln 
Calcilln 
Chromiun 
Cobalt 
Copper
Iron 
lead 
Magnesiun
Manganese
Mercury
Nickel 
Potassiun 
Seleniun 
Silver 
Sodiun 
Thalliun 
Vanadiun 
Zinc 

32,400-
30.1 

253 
2.38 
334 

43,200 
334 

21.28 
293 

68,200 
120 

14,300 
5,700 
0.28 

197 
6,770 
-
20 

33,100 -
45.18 
373 

---
1658 
-
82 

51,100 
92.8 -
65.4 

106 
2.38 
7,960 

195 
0.2 -

4,4808 
-
10 

4100 
--
216 

241,000 
40.58 -
1,530 
20.6 

151 
860,000 

535 
229 

1,050 
560,000 

690 
281,000 
17,400 

0.6 
1,090 

20,100-
30 

59,700 
-
362 

2,440 

--
-

1868 
--

125,000 
590 
-

45.5 
79.68 -

29,200 
15.2 
-
-

2,0608 
-
10 

20,900-
-
384 

193,000 
-

36.4 
1,230 

16 
13 

464,000 
396 
291 
736 

475,000 
540 

135,000 
27,700 

1.2 
578 

18,100 
-
90 

79,900 
-
312 

1,550 

-
-
-

84.48 
-
-

48,300 -
-

41.7 
46.88 
-

7,190 
12.38 
-
-

1,9508 
-
20 

118,000 
-
-
29 

--
---
-----
758 
----
---
-
10 

2588 
---

---------
28.5 

201 
--

7.58 
----
20 ---

6.98 

NS 
NS 
50 
NS 
NS 
10 
NS 
50 
NS 
NS 
NS 
50 
NS 
NS 
2 

NS 
NS 
10 
50 
NS 
NS 
NS 
NS 

NS 
NS 
25 

1,000 
NS 
10 
NS 
NS 
NS 

1,000 
300 
25 
NS 
300 

2 
NS 
NS 
20 
50 
NS 
NS 
NS 

5,000 

NS 
3 
NS 
NS 
3 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

35,000 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
4 
NS 
NS 

NOTES: 

F = Filtered sample 
8 =Reported value is less than the Contract Required Detection limit (CRDl)- =8elow detection limit for analyte

NS = No standard or guidelines 

(a) USEPA Maximum Contaminant level (MCl) for Drinking Water 
(b) New York State Groundwater Quality Standards, NYS Title 6, Part 703. 
(c) New York State Groundwater Quality Guidance Value 

but greater than the Instrument Detection limit (IDl). 

JSH:mad 
(a:\4-8.wk1) 



-
 Heavy metals are known to adhere to small particles in 

- suspension which may result in metal analyses which do not 

represent flowing groundwater. In many instances, upon compari

son of filtered vs. unfiltered, significant reductions in metal -
- concentrations were found, indicating that many of the metals 

quantified were found in the suspended solids. Further verifi 

cation of metal transport in the groundwater is required.-
However, the filtered and unfiltered comparison was utilized in 

- evaluating the inorganic data from the Hillcrest facility. For 

the filtered vs. unfiltered samples, all inorganics with the - exception of cadmium (MW-13) at 82 ~g/L and chromium (MW-13 and 

MW-16) at 92.8 and 590 ~g/L, respectively, were below the- established New York state standard or EPA MCLs for the filtered 

s~ffiple. The upgradient monitoring well MW-26 showed a background-
unfiltered range in concentration of cadmium from NO - 18.5 ~g/L 

and chromium from 110 - 843 ~g/L. -
In order to analyze and evaluate the unfiltered inorganic- groundwater quality data, a comparison was made to the concentra

- tions of inorganics quantified at the upgradient background 

monitoring well MW-26. In order to make this comparison, average 

values were calculated for each sampling location, incorporating-
- both rounds of groundwater quality data (September and October, 

1989) as indicated on Table 4-9. 

The average value at each monitoring well was also compared-
to the EPA MCL and New York state standards and guidance values~ 

The vast majority of the inorganics (with the exception of-
-
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I I I I I I I I I I I I I I I I 
TAB'E 4-9 I 

~
 ESTIMATED AVERAGE CONCENTRATIO~S OF r~C~GA~IC COMPOUNDS QUANTIFIED IN GROUNDWATER 9j 
SEPTEMBER AND OCTOBER 1989 !c 

I I I I I I 1 I 1 I 1 I 1 I MW26 1 I EPA I N.Y.S. I N.Y.S. 

I I I I I I 1 r 1 I 1 I 1 I Average 1 5X I Mel IStendardslGuidance 
Parameter I ""6 1~1~1~I....lOO..LI~I--!!H!L1MW20 I MW21 1 MW22 1 MW23 I MW24 1~I(B8Ck9round)IBeck9roundl--1!l-1 (b) l--.ill 

1 I I I I 1 1 1 1 1 I 1 1 I 
Aluminum 1 451,000 1253,0001163,0001172,700137,450 1222,500117,230 1197,0001 373,000 1235,5001128,0001 225,500 1102,4501 342,000 NA 
Antimony 1 . 1 62.5 I - 1 38.9 I - I 333 1 - 1 26.0 1 54.9 1 30.6 1 91 1 27.3 1 - 1 38.3J 192 1 - I - I 3 
Arsenic 1 - 1 39.5 1 79.8 I 30 I 22.3 I - 1 12.9 1 - 1 17.5 I 19.7 1 39.3 1 27.1 I 33.3 I 46 230 1 50 I 25 
Barium 1 3,745 1 2,995 I 1,360 11,286.51 294.5 I 1,420 1 158.5 I 1,405 I 2,375 I 1,675 1 1,755 I 1,680 I 959.5 I 2,054 NA I - I 1,000 
Beryll iunl 86.4 1 19.05 I 10.35 1 10.4 I 4.1 1 19.8 I 2.9 1 19.4 I 39.8 1 19.6 I 9.3 1 27.5 I 8.4 I 14.75 73.8 1 - I - I 3 
Cadmiun 1 38.8 1 6,620 I 107.4 1 2,002 1 - 1 141.5 I 6.2 1 11.8 1 76.7 1 16.5 I 19.4 1 38.4 1 22.9 1 10.5 52.5 I 10 I 10 
Calciun 15,770,0001386,000194,950 166,800 1140,5001470,0501156,0001927,00011,630,0001640,5001181,00011,455,0001279,0001 55,950 279,750 
Chromiun 1 1,230 118,400 1 586 I 1,642 1 190.5 1 521.5 1 287.5 I 350.5 I 949 1 481.5 1 292.5 I 612.5 1 541 1 476.5 2,382.5 I 50 
Cobalt 1 565.5 I 222 1 121 1 129.1 1 41.2 1 205.5 1 18.8 1 211.5 1 520 1 367.5 1 119.8 1 237 1 101. 1 I 286.4 NA 

t 
Copper 
Iron 

1 1,285 118,000 1 1,410 11,311.51 139 1 955.5 1 66.2 1 493.5 1 1,245 1 953 1 278.5 1 789 I 237.5 I 
11,040,0001561,0001342,5001362,600141,250 1497,500139,750 1451,50011,365,0001597,0001283,500 600,000 1216,500 

622 
678,500 

3,110 
NA 

1 
I 

-
-

I 
I 

1,000 
300 

~ lead 1 1,300 I 1,120 I 400 I 420 I 125 1 590 1 100.8 1 640 1 935 1 650 I 280 750 I 275 600 NA I 50 1 25 
C) Magnesiunll,413,5001199,000152,000 149 ,400 148,750 1283,500140,100 1265,000 570,000 1181,000165,250 475,500 198,850 97,250 486,250 I - I - I 35,000 

Manganese 1 36,450 153,150 116,300 139,100 1 3,125 115,500 11,099.5112,100 24,750 134,250 124,250 19,650 1 3,940 17,820 NA I - I 300 
Mercury 1 0.215 1 0.92 1 2.05 1 0.28 I - 1 0.4 I - 1 0.49 0.49 1 1.7 1 0.23 0.46 1 - 0.88 NA I 2 I 2 
Nickel I' 1,165 I 1,705 I 518 11,063.51 103.7 I 975.5 1 58.6 1 487.5 1,289 1 713.5 1 343 589.5 1 298.5 652.5 NA 
Potassiunl. 12,000 120,550 116,900 116,935 1 6,055 118,900 I 5,270 113,950 22,500 118,800 1 7,410 16,000 110,510 22,550 NA 
Seleniun I - 1 - 1 - 1 - 1 - 1 - 1 - 1 - - 1 - 1 - - 1 - - NA I 10 1 20 
Si lver I 10 1 85 1 140 1 30 1 20 1 30 1 15 1 15 10 1 90 I 10 20 1 10 10 NA I 50 I 50 
Sodium 1 145,000 120,500 144,950 137,350 146,800 157,600 178,950 163,500 48,000 189,950 119,200 36,300 173,600 11,400 57,000 
Thall iun 1 - 1 - 1 - 1 - 1 - I - I - 1 - - 1 - 1 - - I - - NA I - I . I 4 
vanadiun 1 450.5 I 385 1 219 1 232.1 1 59.9 1 334.5 1 30.6 1 302.5 722.5 1 372 I 173.5 376.5 1 135.5 395.5 NA 
Zinc 1 3,175 I 4,065 1 1,280 11,936.51 300 1 2,225 1 128.0 1 1,340 3,520 I 2,065 1 860.5 1,775 1 705 1,644.5 NA I - 1 5,000 
Cyanide 1 - 1 221.5 1 25 1 16.5 1 30 I - 1 10 1 - - 1 - 1 30 - I 24.5 - NA I - I 200 

!!Q!lli 
Quantitation of these inorganics is approximate due to limitations identified in the quality assurance review. 

(1) Average concentrations from both rounds of groundwater sampling were calculated. 
(2) All results in ~g/l  

NA Not applicable 
Below detection limit 

(a) USEPA MCl (Maximun Contaminant levels) for Drinking Water 
(b) New York State Groundwater Quality Standards, NYS Title 6, Part 703.1 Guidelines 
(c) New York State Groundwater Quality Guidance Value 
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 selenium, thallium and vanadium, and those compounds without 

- applicable standards) at each well location (including the 

upgradient well) were quantified in concentrations above the 

established NYSDEC drinking water standards. The comparison of -
each monitoring well groundwater quality data against the-

.. 
background well (MW-26) indicated that the majority of the 

constituents (all TAL compounds except potassium, selenium and 

thallium) were present in concentrations above the background .. level. Since the amount of turbidity present in groundwater can 

vary from well to well, depending on the material the well is - screened in and development, it is expected that inorganic 

concentrations can vary accordingly and still not be significant-
in terms of indicating contamination. Therefore, another 

- analysis was performed identifying those inorganic compounds 

quantified at concentrations exceeding five times the background 

concentration. These data were also reviewed with respect to -
those fingerprint inorganic contaminants already identified on-

-
site at the Hillcrest facility and other inorganics likely to be 

present due to facility processes. 

Key fingerprint inorganic compounds quantified at five times 

background concentrations include antimony (MW-16), beryllium -
(MW-6) , cadmium (MW-IO, MW-12, MW-13, MW-16 and MW-21) , calcium - (MW-6, MW-IO, MW-16, MW-20, MW-21, MW-22 and MW-24) , chromium 

- (MW-IO), copper (MW-IO), magnesium (MW-6) , silver (MW-IO, MW-12 

and MW-22) , sodium (MW-6, MW-16, MW-17, MW-20, MW-22 and MW-25) 

- and cyanide (MW-IO). 

-
-
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 Because silver was not present in the background sample, all 

- sampling locations exceeded the background concentration. 

However, silver was reported above the EPA MeL of 50 ~g/L only at 

MW-10, MW-12 and MW-22. Hexavalent chromium was quantified at -
MW-10, MW-12 , MW-13 , MW-15 , MW-16 , MW-17 and MW-25 all above the-

-
New York state standard of 50 ~g/L. 

The inorganic compounds identified above as significant are 

generally consistent with the inorganic data previously generated 

during the earlier phased site investigations (H2M, 1986). The -
majority of earlier groundwater samples collected were filtered - prior to analysis, so relative concentrations of inorganic 

- contaminants quantified can not be correlated with the RI data. 

However, the key indicator inorganics present at monitoring wells 

close to known source areas have been confirmed to be the heavy 

metals such as cadmium, chromium, hexavalent chromium, cyanide- and silver with new indicator compounds such as sodium, 

magnesium, calcium, beryllium and copper.- Monitoring well MW-10 was the location of the highest 

overall concentrations of inorganic compounds quantified with-
calcium, cadmium, chromium, hexavalent chromium, copper, silver 

and cyanide reported in excess of five times background -
concentrations.-

-
4.1.3 - Plume Definition 

In summary, the laboratory analytical results indicate 

on-site source areas of volatile organic and inorganic 

contamination. The volatile organic contaminant plume is -
-

-
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migrating in the water table aquifer off-site with groundwater 

- flow. Figures 4-1 and 4-2 depict the estimated areal extent of 

the volatile organic plumes. 

- Two (2) plumes consisting of volatile organic and inorganic 

- contamination are emanating from the relative positions of 

monitoring wells MW-6 and MW-10 within the Hillcrest facility. 

- Another source area of 1,1, 1-trichloroethane contamination is 

estimated/calculated as being near or from the Triple cities 

- Metal Plating Company. 

- 4.1.4 - Previous Analytical Studies 

Previous hydrogeologic investigations conducted at this site 

- have also mapped the key fingerprint contaminants detailed above. 

The remedial investigation analytical findings are consistent in 

- terms of type of contaminants, predicted migration of 

- contaminants and groundwater flow direction determination. 

- 4.2 - SOIL SAMPLING 

The objective of the soil sampling program was to conduct 

- additional investigation in the area of the inactive industrial 

outfall system 004. Soil samples were obtained to: (1) determine 

the extent of contamination; (2) to provide a fingerprinting of 

- potential contaminants; and (3) aid in the classification of 

soil. 

- HNu screening of split spoon samples was performed during 

the sampling of this outfall system. Results of the HNu 

- screening are reported in Table 4-10. Only one soil sample 

-

-
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 TABLE 4-10
 

HNu RESPONSE (ppm) FROM LEACHING POOL SAMPLING - LINK FLIGHT SIMULATION DIVISION 

- HILLCREST FACILITY 

-
BINGHAMTON. NEW YORK 

(JULY-AUGUST 1989) 

- Location 
Sample 
Depth 

HNu 
Response 

- Outfall BA-1 10'-12' - 

- Outfall BA-2 14'-16' 
16'-18' 

-
30 

- Outfall B 10'-12' 
12'-14' 
14'-16' 

- 
- 
- 

- Outfall C 10'-12' - 

-
Outfall E 

Outfall H 

10'-12' 

10'-12' 
12'-14' 

-
- 
- 

- Outfall I 13.5'-15.5' 0.5 

-
Outfall J 10'-12' 

12'-14' 
14'-16' 

0.5 
- 
- 

- Outfall K 10'-12' 
12'-14' 
14'-16' 

- 
--

- Outfall L 10'-12' 
12'-14' 

-
-

.. Outfall M 10'-12' 
12'-14' 

- 
-

-
-


NOTE: indicates a response consistent with background 
response 
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-

located at Outfall BA-2 at 16 to 18 feet reported an HNu response 

- elevated above background (30 ppm HNu response units). 

Fourteen (14) soil borings were installed during the months 

of July and August, 1989. The results of analytical testing of 

soil are tabulated and listed in Table 4-3.-
-

o Volatile Organics 

Many of the TCL suite of volatile organics were quantified 

in the soil samples taken from the boreholes drilled to sample 

the leaching pools within the Outfall 004 system. These volatile -
organic compounds primarily included the following compounds:- acetone, 1, 1, 1-trichloroethane, TIC unknowns, vinyl chloride, 

- methylene chloride, 1,1-dichloroethylene, 1,1-dichloroethane, 

trichloroethylene, tetrachloroethylene, toluene, ethylbenzene, 

- total xylenes and 1,1,2-trichloroethane. 

The volatile organic compounds present in the highest 

- concentrations (~g/kg) are indicated below with respect to their 

sampling location and relative depth:-
Outfall E (10 to 12 feet) (~g/kg) 

Chloroethane 46,000J- 1,1-Dichloroethane 26,000 
1, 1, 1-Trichloroethane 31,000J 
Trichloroethylene 380J- Tetrachloroethylene 210J 
Toluene 920J 
Total Xylenes 290J- Outfall E (12 to 14 feet) (~g/kg) 

1,1-Dichloroethane 2600J- 1, 1, 1-Trichloroethane 45,000J 
Chloroethane 480J 

-
-
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-
 Outfall BA-2 (16 to 18 feet) (~g/kg) 

1,1,1-Trichloroethane 530,000J
 
Trichloroethylene 610,000J
- Tetrachloroethylene 1700J 
Toluene 2000J 
Ethylbenzene 300J 
Total Xylenes 1500J -
outfall N (8 to 12 feet) (~g/kg) - Acetone 1900J
 
Carbon Disulfide 300J
 
1,1-Dichloroethane 49J
 
1,1,1-Trichloroethane 1400J
 -
Ethylbenzene 51J 
Total Xylenes 280 
Toluene 160J -

-
The following outfall sample locations were quantified as - containing either low levels of volatile organics or below 

detection levels: Outfalls 0, B, I, C, H, BA-1, K, M and L. 

The analytical data from the background boring soil samples 

_ (B-1/B-2 at depths of 10 to 12 feet and 20 to 22 feet, 

respectively) reported no volatile organics in concentrations 

- above the detection limits established for those compounds. 

Tentatively Indicated Compounds (TICs)- Numerous TICs were identified during the CLP analysis of 

- outfall soil sample data. The TICs were identified primarily at 

Outfalls E, N, J, BA-2, BA-1, K and M. The compounds present 

were primarily from two classes of petroleum hydrocarbons -
aromatic and aliphatic hydrocarbons. These compounds included -

-
elevated concentrations of methylcyclohexane, dimethyloctane 

isomers, unknown cyclic hydrocarbon, decane, methyldecane isomer, 

udecane, unknown hydrocarbon, decahydromethylnaphthalene, 

- laboratory artifact (column bleed) , C9H12 alkylbenzenes, 

-
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-
 dimethyldecane isomer, methyldecane isomer, unknown-chlorinated, 

trimethylhexane isomer, dimethyldisulfide, 1,1,2-trichloro-l,2,2-
trifluoroethane, propylheptane isomer, CI0H14 alkylbenzene, 

dichlorobenzene isomer, aromatic ketone, trimethyloctane isomer -

-
- and dimethyloctane isomer. 

On the basis of the range of compounds present, it is 

impossible to attribute them to one specific category of 

contaminant or make correlations as to their presence or relative 

concentrations.-
Aliphatic hydrocarbons are dominant in the gasoline fraction - of crude oil. Aromatic hydrocarbons are also present in crude 

- oil, but in concentrations of less than 15 percent of the total 

in the petroleum fraction of crude oil. Aromatics are a common 

- constituent of the burning of most organic material in addition 

to coal tars and petroleum. 

Pesticides/PCBs -
PCBs (Arochlor 1254, 1260) were quantified at Outfall N (8- to 12 feet) and Outfall J (10 to 12 feet) at a concentration of 

- 1900 and 1200J J..I.g/kg, respectively. PCBs (Arochlor 1260) were 

also quantified at Outfall BA-2 (10 to 12, 16 to 18 feet) at a 

concentration of 240 and 2700 J..I.g/kg, respectively. Pesticide -
- 4,4'-DDT was quantified at Outfall K (10 to 12 feet) at a 

concentration of 850 J..I.g/kg. Lindane was reported present, but as 

an unreliable result.-
These concentrations of PCBs and pesticides were compared to 

background concentrations and to those standards established for -
-

-
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-
these compounds. Although concentrations of quantified PCBs are 

- elevated above background, they do not exceed the established 

standards or action guidelines. PCBs (Arochlor 1260) were 

- quantified during the Phase III soil boring program at SB-4 at a 

concentration of 190 and 280 ~g/kg. This boring is located in- the close vicinity of decommissioned outfall A. Concentrations 

of PCBs were considered to be low and not a threat to public-
health because of the characteristics that PCBs have for adhering 

to soils. PCBs at these concentrations would tend to not -

-
- dissolve in the groundwater and generally remain in place. 

The EPA announced in March 1987 a new cleanup policy for 

spill cleanups under the Toxic Substances Control Act (TSCA). 

Informal cleanup standards for PCBs of 10,000 J.Lg/kg to 25,000 

- ltg/kg were established dependent upon the situation. A New York 

state informal cleanup criteria (action level) established for - PCBs and pesticides/herbicides in soil is 5000 J,Lg/kg and 1000 

J.Lg/kg, respectively. Concentrations quantified in the outfall-
samples are significantly lower than these cleanup standards. 

Pesticides were present only at Outfall K in a concentration-
below standards or guidelines established for that compound. 

- Inorqanicso 

In order to evaluate and assess the soil data generated from- the sampling program conducted at the Outfall 004 system, a 

comparison was made to applicable soil standards and background-
soil data from sampling locations B-1 and B-2. The inorganic 

" 

analytical data generated for these samples is presented in Table -
-
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-
 4-3. The background samples (B-1, B-2) reported concentrations 

- of inorganics above and below the typical ranges identified in 

this geographic area. Those that exceeded these concentrations 

included antimony, barium, copper, iron and nickel. The -
inorganic compounds present above background soil quality data or- typical concentrations are listed in Table 4-11. The inorganic 

- compounds present above background levels were all of the TAL 

inorganics with the exception of arsenic, potassium, cobalt, 

selenium, thallium and vanadium. -
Because the majority of soil samples exhibited inorganic- concentrations in excess of the background sample, an additional 

comparison was made to concentrations that exceeded five times-
the background concentration present. The inorganic compounds 

present at concentrations exceeding this criteria were cadmium-
-

(at all the outfall soil samples except Outfall I, 10 to 14.5 

feet), antimony (at Outfall K, 12 to 14 feet), barium (at 

Outfalls J, 10 to 12 feet, K, 10 to 16 feet and L, 10 to 12- feet), beryllium (at Outfalls K, 10 to 14 feet and N, 8 to 12 

feet), calcium (all except Outfalls B, C, D, H & I (shallow), M,-
10 to 16 feet), chromium (all except Outfalls B, 10 to 16 feet, 

D, 20 to 24 feet, E, 12 to 14 feet, H, I, 10 to 12 feet), copper -
(at all outfalls except Outfall C, 14 to 16 feet and D),-

-
magnesium (at Outfalls H, 10 to 12 feet and K, 10 to 12 feet, N, 

8 to 12 feet), mercury (at Outfalls J, 10 to 12 feet, K, 10 to 16 

feet, L, 10 to 12 feet), nickel (Outfalls J, K, Land N), silver 

- (Outfalls I, J, K, Land N), zinc (Outfalls BA-l, BA-2, I, J, K, 

-
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TA8~=  4-11 

CONCENTRATIONS OF IHORGAN:CS ~uANTIFIED {~g{~Gl IN SOIL ABOVE 
BACKGROUND SOIL CONCE~~~A::C~ AND/OR STANDARDS 

Outfall Feet Al Sb Ba Be Cd Ca Cr Co Cu Fe Mg Hg Ni Ag Zn CN Pb Hn 
--- - - -- ------- -

.. .... '.' 

~ 

I 
W 
o 

;. 

B-Al 
.a-Al 
B-A2 
B.:-A2 

B 
B 
C 
C 
D-
E 

. f_ 
H 
H 
J 
J 

..L_. 
J 

"....1 
K 
K 
K

-( 

L 
H 
M 

I N 

10-12 
16-18 
10-12 
16-18 
10-12 
14-16 
10-12 
14-16 
20-24 
10-12 
12-14 
10-12 
18-20 
10-12 

13.5-14.5 
.,. 20-22 

10-12 
14-16 
10-12 
12-14 
14-16 
10-12 
16-18 
10-12 
14-16 
8':12 

11,000 -
- -

12,300 -
10,400 -
14,300 -

- 50.6 
12,100 -
11,400 -
ll.200 1 -
14,300 -
11,200.. -- -

- -
- -
- -
- -- 25.5B 
- -

30,200 32.4' 
- 112 

10,500 30.3 
10,600 -

- -
- 16.8 

16,800 I,

15,600 20.5 

86.5J 0.84J 289J 
115J 0.78J 260J 
164J 1.2J 326J 
93J 0.84J 287J 
137 0.97J 140J 
62.6 0.61J 84.7J 
130J 0.78J 164J 
lllJ 0.76J J29J 
51.9 - 19.6J 
113 0.88J 103J 
79.. 5 _ O...84J 38.7J 
- 1.3J 43.8J 

49.2J - 79.1J 
120J - 3.7J 
183J 1.2J 10.8J 
lA5J .. Q.78J 88.1J 
450J 1.4J 4020J 
l11J 1.2J 1220J 

. 637 5.9J 219J 
436 2.5J 423J 
319 1. 7J 322J 
239J 2.1J 28.8J 

5.9.8J 0.74.1. 14.8J 
189 - 171J 
126 0.8J 165J 
180 2.5J 152J 

17,900J 
-

16,200J 
5060J 
2790 
2250 
2700 
3200 

-
13,300 
33,.800 
67,100 

2090J 
4170J 

40,500J 
,19,lQOJ. 
56,000J 
54,000J 
123,000 
52,900 
65,300 
94,400J 
36.8QOJ.
4,300 
3120 

150,000 

678J -
2200.1. . -
1700J 9.4J 
1150J -
157J 16.2J 
90.0J 10.2J 
612J 11.5J 
192J 12.7J 
45.2J 10.BJ 
308J 10.4J 
133..1 9.5J 
122J -
112J -
153J -
362J -
271QJ 

'- >

7330J 12J 
1630J -
6960.1 11. 7J 
8410J -
6000J 10J 
1360J -
374J -
1840J -
547J 14.8J 
2880J 14.5J 

797J 28,900J 
1510J -
978J 33,400J 
912J 29,700J 
1230J 35,400 
506J -
240J 28,400 
178~  27,900 

- 26,800 
485J 26,500 
210J 26,500 
794J -
212J -
135J -
367J -
1400J -
7600J 27,600 
1310J -

10,700J 27,900 
14,700J -
10.100J -

1890J 27, 100 
664J -
6790J -
544J 39,000 
6810J 41,200 

5160 - 104J 8.2J 674J 141J - - .64.5J. - 326.1.. -
6320 - 157J 5.5J 607J -
4770 - 87.9J - 390J -
4140 - 124 3J 277J -
3150 - 65.7 - 178J -
4480 - 90.6J 2.6J 348J 287J 
4380 - 87.1J 1.5J 234J 270J 
3670 .. - .... 39..1- ,""... ..... ~ ~ 8l.8J. - . 

4620 - 109 2.5J 328J -
5280 ~. - 52 ...Q . ,.--:...-_.- .231.1.._ ... ' .. 

18,500 - 50.0J 152J 
- - 56.3J - 212J -- -

41.9J '7.7J 499J- -
7030 - 114J 12.5J 956J -

11,]00 - 138J 13.0J 435J -
4790 ·0:-93 . 4690J !nr.-5'J' 6r1oi 2l6J 
8050 0.12 53'J. 11.4J 841J -

20,200 0.47 620 50.5J 4510J -
5090 0.64 825 40.2J 3660J -

11,500 0.3 632 31.6J 2400J -
15,400 0.40 179J 13.1J 1420 -
7650 - 53.6J 2J 146J -- - 155 - 1190J -
6020 - 80.5 - 493J -

22,100 0.37 330 6.8J 1270J -

33.4 
.78..0 

231 
64.2 
30.1 
30.4._ 
88.7 
35.6 
~-_. 

41.1 
65 •.1 
30.4 
15.0 
29.6 
86.1 
72.5 
327 
91.9 
1070 
619 
383 

156.2 
29.5 
7250 
265 
70.3 

709 
_..Jill. 

>< 

793 
670 

3370J 
1700J 

-
1470 

.
1750J 
.64.tJ. __. 

--
--
-
~- .. ~ .".-.-.--

2170J 
-

712J -
-
-

950J 
952J 

B~ckground B-1 
Background B-2 

9,480 
9,860 

-
6.4B 

52.7 
40.2J 

0.46J 
0.50J 

2.3J 
3.2J 

2000J 
1590J 

32.4B 9.2J 
34.2B 8.7J 

37.7J 
34.0J 

26,800 
25,600 

3110 
3920 

-
-

34.3J 
37.0J 

-
-

74.3J 
80.6J 

132J 
1.7J 

15.3 
12.8 

70J 
537 

Average Background 9,670 
5X Average Background 48,350 

16.2 
81 

46.5 
232.4 

0.48 
2.4 

2.8 
13.8 

1795 
8975 

33.3 
166.5 

9.0 
45 

35.9 
179.3 

26,200 3515 
131,000 17,575 

-
-

35.7 
178.3 

-
-

77.5 
387.4 

66.9 
334.3 

14.05 
70.3 

621 
3105 

Typical
Range* 

Concentration 7,000
10,000 1.3-10 <1-4.5 1-2 <1-4.5 <130-3500 30-50 10-15 15-20 

15,000- 2000
20,000 5000 

0.082
0.2 20-30 <0.5-3 74-120 NA 30-700 700-1000 

----- - ---- -- -------
- = Below average background concentration or standard established for parameter 
* =Shacklette and Boerngen (1984) and Conner and Shacklette (1975)
NA = Not available 
B 
J 

= This result is qualitatively suspect since this constituent was detected in a 
=Estimated concentration due to limitations identified in the quality assurance 

field and/or laboratory blank at 
review. 

a similar level. 
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L, M and N), lead (Outfalls BA-1, BA-2, C, I, J, K, Land M) and 

-
- manganese (Outfall B, 10 to 12 feet). 

The majority of the inorganic compounds quantified in soil 

at elevated concentrations have been identified as the primary 

inorganic constituents impacting the site. These include:- antimony, barium, beryllium, cadmium, calcium, chromium, copper, 

magnesium, silver, nickel, zinc, lead, manganese and cyanide.-
Because the elevated inorganic compounds in soil contains so many 

of the same compounds, the industrial outfall system has been -
confirmed as a source area. Concentrations of the inorganics are -

-
the most elevated at monitoring well locations adjacent to the 

outfall system, both upgradient and downgradient. The upgradient 

wells (MW-12 and MW-13) were most likely affected due to mounding 

- effects from discharge of inorganic-laden 

-
industrial outfall system. Wells further 

site indicate decreasing concentrations of 

- the outfall system. 

4.2.1 - Previous Investigation 

wastewater from the 

downgradient of the 

inorganics away from 

- The Phase III investigation completed in September 1987 

- included a preliminary investigation of the vicinity of Outfall 

004 system. The Phase III investigation provided initial data on 

- the fingerprint inorganic contamination present in the soils 

around Outfall 004. 

-
4.3 - SOIL GAS SAMPLING
 

-
 Soil gas samples were collected during June and July 1988 as 

discussed in section 2.1.4. A report was prepared and submitted -
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to NYSDEC on October 19, 1988 providing the results of the soil 

gas investigations.-
Comparison of the analytical results of the air samples was 

made between the results and NYSDEC guidelines for the Control of -
Toxic Ambient Air contaminants "New York state Air Guide - 1".-

-
The Air Guide - 1 is the combined effort of NYSDEC's Bureau of 

Air Toxics and Bureau of Impact Assessment and Meteorology. 

Acceptable Ambient Air Levels (AALs) have been established 

for specific contaminants based upon all available data using-
risk assessment technology suitable for the contaminant. It - should be noted that the AALs are considered guideline values and 

not standards.-

-

As shown in Table 4-12, with the exception of trichloroethy

- lene at location SG-3, the concentrations of volatile organics 

quantified were below the acceptable AALs established for these 

specific contaminants. The air sample from location SG-3 was 

impacted above the interim AAL established for trichloroethylene.- A maximum concentration of 300 ppb was reported during the July 

- 19, 1988 sampling event. 

Based on the elevated concentrations of trichloroethylene at 

location SG-3, a nearby source other than contaminated ground-
water, is assumed to exist. with maximum groundwater contaminant- concentrations in the vicinity of soil gas location SG-3 at 64 

- ppb (MW-18) and 89 ppb (MW-11), and assuming a Henry's Law 

constant for trichloroethylene of 0.33 (Lappala and Thompson, 

"Proceedings of the Characterization and Monitoring of the Vadose -
-

-
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~'ABLE  4 -12 

LINt FLIGHT SIHULATION CORPORATION 

CONTAHINANTS QUANTIFIED IN SOIL GAS SAHPLES (in ppb) 

SG-J SG-3 SG-3 (Dup) SG-10 SG-17 SG-18 Field Blanks NYSDEC 
PARAHETER Trsp 468 Trap 492 Tube 431 Tube 24 Tube 23 Tube 490 AAL(2)

6/2/88 7/19/88 7/19/88 7/19/88 7/19/88 7/19/88 6/2/88 & 7/19/88 

1,1,t-Trichloroethane 41 62 -- 8	 6,957 (38000 ug/m 3 ) 

Trichloroethene 44 260 .300	 167 (900 ug/m 3 ) 

Benzene 7 lJ	 31 (100 ug/m 3 ) 
~ 

I 
W Toluene 5 9 4 -- 3 1,988 (7500 ug/m 3 ) 
W 

Notes: 
I 

(1)	 All samples (SG-l through SG-18, duplicstes and blanks) were analyzed for priority pollutsnt purgeable organics; 
none but those indicated were detected. 

(2)	 AAL - Interim Acceptabte Ambient Levels established in the NYSDEC Division of Air Resourees,
 
(Air Guide - 1) Application of 6 NYCRR 212.
 

(3)	 --. Not Detected 



-

Zone" , NWWA, 1983) a maximum soil gas concentration of only 

- approximately 29 ppb could be expected at the water table inter

-
face. This 

the shallow 

concentration could be expected to 

depth that samples were obtained. 

be even lower at 

Therefore, the 

- concentrations quantified in 

location SG-3 far exceed the 

the soil gas samples 

concentrations to be 

obtained 

expected 

from 

from 

- gases emanating from contaminated groundwater in this vicinity. 

-
Except for location SG-3 and trace concentrations (4 ppb and 

3 ppb) of toluene at location SG-10 and SG-18, all other samples 

- from the community surrounding the site 

soil gas contamination. 

were found to be free of 

- The presence of 1« 1« l-trichloroethane at location SG-17 « 

west of location SG-3 is assumed to be residual contamination 

- from a source area near location SG-3. 

-
The analytical results of soil gas sampling primarily 

indicate impact at location SG-3 related to trichloroethylene and 

- 1,1 / 1-trichloroethane contamination. These chemicals are widely 

available solvents which are commonly used for degreasing, paint 

- stripping, etc. 

- The boring at location SG-3 is surrounded by boring location 

SG-2, (June 2, 1988 sampling), 17 and 18 (July 19, 1988 

- sampling). 

exception 

These surrounding soil 

of 1 11 I 1-trichloroethane 

gas 

at 

sampling points with the 

SG-17 were found to be 

- generally uncontaminated by purgeable organics. This indicates 

-
that the contamination is most likely not related to 

contamination and concentrated in the localized area 

groundwater 

surrounding 

-
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location SG-3. A possible source of this contamination may be 

.. nearby off-site sanitary leaching/dry well systems associated 

.. 

-

with the commercial establishments 

adiacent to location SG-3. 

located on Becnith Avenue 

.. 

.. 

.. 

.. 
-
-
-
-
-
-
-
-
-
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GROUNDWATER ANALYTICAL DATA 

SEPTEMBER 1989 

VOLATILE ORGANIC ANALYSIS - ANALYTICAL RESUlTS - paoe 1 

H2M SlIII'pte Nurber 

Laboratory SlIII'ple N\llt)er 

M\I- 17 

965629 

14\1-23 

965630 

14\1-24 

965631 

H'ol-25 

965632 

Trip 
81ank 

965633 

HU-6 

965511 

14\1-21 

965512 

14\1-20 

965513 

14\1-15 

96551" 

",,-26 

965515 

FI·1 

965516 

",,-16 

965517 

",,-13 

9655111 

Trip 
Blink 

965519 

"\1010 

965520 

Rem&rks 
Analyzed 

Tllice 
Fletd 
Blink 

Units uO/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L UV/L ug/L 

VOLATILE COMPOUNOS Quant hat Ion 
limit 

Ch t orOlllethane 10 

BrOlllOll1ethane 10 -----_ .... ;. ... 
Vinyl Chloride 10 

thloroethane 10 

Methytene Chloride 5.0 

Acetone 10 33 B 

Carbon Disulfide 5.0 

1,1-0Ichtoroethene 5.0 10/

1,1-0Ichtor-oethene 5.0 13112 J 

Total 1,2-0Ichtoroethene 
............... - 5.0 44/41 6.0 

Chloroform 5.0 

1,2-0Ichloroltthene 

2:;~~;;';;~-- r- -------- 5.0 

10 R/- Il I Il 

5.0 8.0 I 4.0 8 8.0 8 10 B/11 81 28 J 7.08 5.0 B 5.0 8 35 J 

tarbon Tetrechtodde 5.0 

Vlnyt Acetate 
........................ -

10 

Bromodl ch torOlllethane 5.0 

1,1,2,2-Tetrechloroethanel 5.0 

1,2-01 cht oroprDp8ne 5.0 
~)  

5.0 

Trich Ioroethenl'! 5.0 77 14 B 52 700 J1760 42 51 54 40 51 4.0 8 

DIbromoch lorOlllethane 5.0 

1,1,2-Trfchloroethene I 5.0 

8l'!nzene 5.0 ULIUL 
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TABLE 4-1 (cont'd.) 

VOLATILE ORGANIC ANALYSIS' ANALYTICAL RESULTS page 2 

H2H S~le Nurrber 

Laboratory S8II'ple Nurrber 

HW-17 

965629 

14\1-23 

965630 

H\I-24 

965631 

14\1-25 

965632 

Trip 
Blank 

965633 

~-6  

965511 

14\1-21 

965512 

1'111-20 

965513 

H\I-15 

965514 

14\1-26 

965515 

FB-l 

965516 

14\1·16 

965517 

H\I-13 

965518 

Trip 
Blank 

965519 

H\I-10 

965520 

Remark.s 
Analyzed 

Twice 
Field 
Blank 

Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

VOLATILE COMPOUNDS Quantltatlon 
Limit 

cis-l,3-Dichloropropene I 5.0 

Bromoform 5.0 

10 

10 

5.0 

5.0 I I , I I I UL/UL 

Ch Iorobenzene 5.0 UL/UL 

Ethylbenzene 5.0 UL/UL 

Styrene 5.0 ULIUL 

Total Xylenes 5.0 UL/UL 

.... _.. -------_.- -- .... -.- _.
Date of Ana'lysis 

auantitatlon limit Hultlpller 
........................... -- ..... _---
Date Received by Laboratory 

1.0 

9/8/89 

9/12/89 

1.0 

917189 

1.0/5.0 

917/89 

1.0 

9/8/89 

1.0 

9/8/89 

1.0 

9/8/89 

1.0 

918/89 

I 9/12189 I 9/12/89 I 9/12189 I 9/12189 19/11&9/111 9111189 

1.0 

917189 

9111/89 

1.0 

9/7189 

9/11/89 I 

1.0 

917189 

9/11/89 

1.0 

917189 

1.0 

9/7189 

I 9/11/89 I 9/11/89 I 

1.0 

917189 

9/11/89 

1.0 

917189 

1.0 

917189 

I 9/11/89 I 9/12189 

Instrunent Used for Analysis 1'15'70-3 1'15-70-3 I 1'15-70-3 I "'S-70-3 I "'S-70-3 I MS-70-3 1 1'15-70-3 MS-70-3 1'15-70-3 1'15-70-3 "'5- 70-3 1 1'15- 70-3 1'15'70-3 1'15-70-3 I "'S-70-3 

NOTES: 

B 

R 
UL 

CClq)OUl'ld WaS not detected 
Quantltatlon Is approll"nete due to I Imitations identified during the 
quality control review (data validation). 
This resul t Is qualltatfvely suspect since this cOllfXlUnd was detected 
In a field and/or laboratory blank(s) at a similar level. 
Unreliable resul t • Analyte mayor may not be present In this slllllJle. 
This analyte was not detected, but the quantitation I imit Is probably 
higher due to a low bias Identified during the qual ity assurance review. 

~  

W 
-..] 

I 
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TABLE 4-1 (cont'd.) 

ClP • TENTATIVelY IDENTIFIED COMPOUNDS • Estimated Concentrations • page 3 

::::~-:::-~=:- :::::::::::: :::~~~~::: ::.~~::  :~~:~:: :~~~~:: :J!;~i:: :~:~;:: :~~~~:: ::::~~~;:::: :::~~;~;::: ::::~~~~::::: :~~~:~::  I:~~:~:J:::~~:~:::::r  ji~;-l:.:::
 
Anal yzed FIeld 

Remarks Twice Blank ................... - ......................... _........ _._- --_.- -- .......... _- ............... -.............. -.---- .... -.-.- .. -.--- ...-........ -.-- -.----- .. -.- ......... -..... ·_·······1-········1·····-_········
 
Units ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l I ug/l ug/l---- .. ------ ... ---- ... _--._ ... - .......... _-_ ......... ....................... -...... I
 
COMPOUNDS 

VOLATilE COMPONENTS r······- ...................... ......... ........- ·1 

I I 
........ - ... ---_ ... _---


Cycl Ic hydrocarbon 5.0 8 23 8 14 8 18 B 26 J -190 B 26 B 

DimethyloctDne isomer I I 7.0 8 11 8 11 J ·190 B 

......... _... ................. .. ............. ...
 

---_ ... 
Decane -125 B 

............. ... -_ .... -- .........
 
C9H12 Alkylbenzenes 9.0 8 25 B 17 B 20 B 23 B 

Undecane 10 8 21 B 11 8 17 B ::j~{r~n~;' 18 B 

Hethyloetene Isomer 8.0 8 14 8 10 8 12 8 

Dlmethylnonane Isomer 6.0 J 
.......... --_ .. _--- . ..
 

6.0 8 

Unknown 12 8 12 8 

Saturated hydrocarbon 8.0 8 

....... - ........ ................ ..
 

------------r- --.. -.. -.... 

--_·-····---1-·--·-·-·· 

~  

I 
W 
00 
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TABLE 4-1 (cant'd.) 

EXTRACTABlE ORGANIC ANALYISIS • ANALYTICAL RESULTS .._.- _---. ---------------- ------------------------------------------------------------------------ 

H2H Sa~le Nunber fN-17 HW-23 ",,-24 HW-25 Trip ",,-6 ",,-21 fN-20 HW-15 HW-26 fB-1 ""-16 
Blank 

laboratory Sa~t  e NUlber 965629 965630 965631 965632 965633 965511 965512 965513 965514 965515 965516 965517 

field 
Remarks Blank 

Units ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l 

8.0 NA Ul 

8.0 NA 

Del ta-BHC 0.05 8.0 NA 

Garnna-BHC (lindane) 0.05 8.0 NA Ul 

Heptachlor 0.05 8.0 NA Ul 

Aldrin 0.05 8.0 NA Ul 

Heptachlor Epoxide 0.05 8.0 NA Ul 

Endosul fan 0.05 8.0 NA Ul 

Dieldrin 0.10 16 NA 

4,4'-ODE 0.10 16 NA Ul 

Endrin 0.10 16 NA Ul 
_. - - - - ---- - - -1- .--- - - __ e. 

0.10 16 NA Ul~~~~~~ !~~.!!~. ---------
4,4'-00D 0.10 16 NA Ul 
.... _---------------
Endosul fan Sul fate 0.10 16 NA Ul 

0.10 16 NA Ul 

0.50 80 NA Ul 

0.10 32 NA Ul 

Alpha Chlordane 0.50 80 NA Ul ..... _--_ ....... _-- ........
 
Ganma Ch lordane 0.50 80 NA Ul 

Toxaphene 1.0 160 NA Ul 

NOTES: c~ was not detected 
J Quantltatlon I. approximate due to limitations Identified during the quality control review (data validation). 
B This result Is qualitatIvely suspect since this c~  was detected in a field ard/or laboratory blank(.) at a similar level. 
R Unreliable result - Analyte My or My not be present in this s~le.  

Ul This analyte was not detected, but the quantltation limit Is probably higher due to a low bias Identified during the quality assurance review. 

~  

tv 
c..o 

..J 
I' 

I - 

.
 
fN-13 

965518 

U9/l 

Trip 
Blank 

965519 

ug/l 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

• page 4 

fN-10 

ug/l 

965520 

I 
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TABLE 4-1 (cant'd.) 

EXTRACTABLE ORGANIC ANAlYlSIS • ANAlYTICAL RESULTS	 • page 5 

~~~~;~: ~~~:;~;: :::::::::::: :::::::::::: :~~~~:: :~~~~:: :~~~:: :~~:~:: :J!~i::  :~~;~;:: ::::~;:~;:::: :: :~;:~;::: ::::~;~~::::: :~;~~:: :~:;~~: 1::~~;~~:::J ~~::: ·liil~;·  r:.:::
 
Field 

Remarks Blank 
............ _.. -.................... ---_ ..... _.--- ..-.......... _... --- ... --- .. .... _........ ...... -.--_ .. ................. .. -_ .............. ............... ... ............ .................. _........ ........................ .. ......... -................ .......... .............
 
Units	 ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug!l ug/lI I I I...................... .. ------_ .... _.
 

Aqueous Solid
 
Quant I tat Ion Cluant Itat Ion
 

Limit Limit
 ._ ..... _------ ........................ ................... .. -_ .......... ............... .. ................ ................ ... ..--_ ...... -- .. ....... _.............. ............ ................... .. ................ ............. .. ...................... ......... _.. _.- ... \_._-------
0.5 80 NA Ul	 NA ---------- .. - -------_.- .. .................. .. ............. -.. -............... .. ................ ............ ......... ........ -......... .... _. __ ..... __ ... _...... -_...... -_ ... _ .... _ ... _. _....... ._---_ ... ----_. __ ._-_._- --- ...... -_ ... ... _--
0.5 80 NA Ul	 NA .... _..... _. ........... . ....... _...- --...... -.- ...... _.... _.. .......... -- ... -.. -_.. - .. -.......... -- --- ... __ ... _-_ ... -.. - _.- ... _-- .. -. ...... _---.- ..... ... .... _..... - ..... _ .. -- ..... .... _..... _ ... -.-.- .. ........ __ . ._........
 
0.5 80 NA Ul	 NA .......... _. ............ ..... _.... .--_. -_ .. ......... ......... . ................... - _ ... __ ............ ................ _.... -..... _... -.... ---_ .. -.. ....... _-- .. _-_.- .. ... -...... -- .... -.- ... --_.... -_ .. --_..... - .- ..... -.. .... -.... 

Aroclor-1242 0.5 80 NA Ul NA 
.... --- _.- _......... -- .... -. --... ........... . ............ .. .-_.. _.... - .._--_ .. __ .. .. _....... .... _....- ----_ ..... -.. _ ... .:0_ ... __ .... _.. --_... _.. _.. ---- .. _.. - .. _.... _ ....... --------.. -_. --.. .. -_..._.- ..._ .......... --- -.. --- .. _--- .... --- . _....... -- .. _ .. -
Aroclor-1248 0.5 80 NA Ul	 NA -_. --.. _---_ ..... --- ..... -.. _- _............ ......... _.. -_..... _..- ----_.--- .._.-- ... -. ---..... _.. _.. -_.. -- ... --- -- --- ... -_.. ---_.. ----- -_.. ----.. -.. -- -------- ... _---- --- .. -....... _ ... _.... _.... ... .... -. -_.. _....... _... - -_. -_.... ... -....
 
Aroclor-1254 1.0 160 NA Ul	 NA 
..... _.............. ------- .......... ....--....... ...... -.... -... - ......... --... _.. -- ..... _..... -.. ... -.. _-- .. -- ...... _...... ........ _........... ----_ .. _........ --- _........... -- _ .. _.... .... _... -.. _....... -_.... .. --_.. -....... -_._----- ---_..... -- --........... --------. _ .........
 
Aroclor-1260 1.0 160 NA Ul	 NA---_ ..... _._- -- ... -.--_.- .. - ... _.. -- ... ..... _... .. -----....	 ... --_.. -

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

Quantitation Limit Multiplier	 1.0 1.0 1.0 1.0 NA 1.4 1.2 1.0 1.0 1.4 1.0 1.0 1.0 NA 1.0 
... __ .. -_ ....... -.. -.. _.- .. _- ............... -...................	 ..... --_. _.. ..... _.. __ ._-_ ...... .. _..-....... _ ........ ... -_ ... ---_. _. --. ... _.. -...-_... _... -
Date Received by laboratory	 9/8/89 9/8/89 9/8/89 9/8/89 NA 917/89 9/7189 917/89 9/7189 917/89 917/89 917/89 917/89 NA 9/7/89_.-.-_ .. _--_ .... -....... _........... ---_ .... -..... - ---_ .... _._-- .... _...... ._... --_... _....... _.. _.- -._._-_ ... - _......... -.- .... -..... _.. _---_ ... -.. -_... _. _. -_. _ .. -- _._ ........ _ .. __ .. _-- .. _.- ..... _ ... _-. __ ... .. _ ............. 
Date Sa""le E/Ctracted	 9/12/89 9/12/89 9/12189 9/12189 NA 9/10/89 9/10/89 9/10/89 9/10/89 9/10/89 9/10/89 9/11/89 9/11/89 NA 9/11/89-_ .. _-_ .... _-_ .............. ---- .. _.. --- .._---- ... -..-..... -.... ....-.... .. ... .._. _........... ...... _. -... .--_.---. --...... -... _... _.. .-.._._----- ... ----_... --_...... - ---..... - _... _.. -- .. --- _.. -... --_._- --..... --_.. -_. ----....
 
Date of AnalySis	 9/30/89 9/30/89 9/30/89 9/30/89 NA 9/29/89 9/29/89 9/30/89 9/30/89 9/30/89 9/30/89 9/30/89 9/29/89 NA 9/30/89 

.. -.... --- _.. -.... _.. -... -... ... -. -_ .... ... _..... ._....... - ... __ ._-- -_ .... _---- .. -. -_ .. _.. - .- ... -...... _-_ .. -.. ... -_.. ----_.... - ... -_.... --_.. _.. _. .----.. -... ._. ----.- .--_..-_ ..---_.
 

NOTES: .	 C~ was not detected
 
Quant I tat Ion ia approximate due to limitations identified during the
 
quality control review (date validation).
 

B This result Is qualitatively suspect since this c~  was detected 
In a field and/or laboratory blank(s) at a similar level.
 

R Unreliable result· Analyte mayor may not be present In this s~le. 
 

Ul This analyte wal not detected, but the quantltatlon limit Is probably
 
higher due to a low bias Identified during the qual ity assurance review. 

~  

o 
~ 

I 



I I I I I f I I I I I I I I I I • 
TABLE 4-1 (cont'd~)  

VOLATILE ORGANIC ANALYSIS· ANALYTICAL RESULTS All Solids Reportedon a Ory \leight Basis • page 6 

H2M S~le NUlber 14\1·12 Trip 1N·22 FB-4 
Blanle 

Laboratory Sa~le  NlII'Iber 965521 965522 965523 965524 

Field 
Remarles .....................................,............ 
~~~1;;~~·~~;~~~;·······I~~~;i;;;i~....~~~ .... I 

ug/L I ug/L ug/L 

Blanle 

LIlIIft 

--------- -- -1---------..
:~!~:~t~~~ -- __________ 1_' --~~- ---- --- ------. 
BrOlTlOlllethane 10 
... _.................... __ ............... - ............. - ..................... 
Vinyl Chloride 
.............. _............. 

Chloroethane 
_. "".--""-' .. --. -····1·····_······1·······-···· 
Methylene Chloride 
.......................................... 
Acetone I 10 I 49 B ........................... 

.. ----- ....... - .... 

_._ .. _-_ ... _. 
1,1-0ichloroethane 
---_ .... _----------. 
Total 1,2-0ichloroethene 
.. -........ -- ..... ---.-. -1··--········1···········
Chloroform 
-----_ ...... _... 

1,2-0ichloroethane I 5.0 
_.. _-._ -----_ .. _._ .. 
10 
------ - ...... ----_ .... 

1,1,l-Trichloroethane 5.0 3.0 • 

...... --- - ..... __ ..... - ....... _- .. --_ .. _-_ ......  - .... __ ...... 
Carbon Tetrachloride 5.0 ......................................................... - ..... -----_ ...  -- .. _- .. --.-. 
Vinyl Acetate -- ..... -_ ..... - .. -- -. -- - -----

10 
............ _- .. -._ ..... -.---- ...... 

Bromodi chloromethane 
............ - ... -_ .... - -- -_ ...... -_ ..... 5.0 

- .. -- ... ---- -_ ... -.-- .. - ..... 
1,1,2,2'Tetrachloroethane 5.0 
- .... --_ .. - ... -- --- --- ---_ ... - .. __ .. _----_ ..... - _....  - ............ 
1,2'Oichloropropane 
-_..... -- - -_ ... -  - ..... -- - ...... _- 5.0 

.....  -_ ... _............. --------_ ...... 
trans-1,3-0ichloropropene 
.. - .... -_ ... - - -- --_ ..  -  -- -- 5.0----_ .. _.. _-_ .. - ... __ .. _-_ ..... _... 

Trich Ioroethene 
....... ---- - -_ ...... _--- ... _-_ .........  5.0 13 B I_... __ ... __ ... _--- --_ ... __ ............ _ I 23 J 

Oibromochtoromethane 
..... - _.. --_ .. -- - - -_ ....... -- .. -

5.0 
.. _----_ .. _-- -----------

1,1,2- Trichloroethane 
-_ .... - - - - ...... -- - -- -  -- --

5.0 
.. _--- ..... _-- .. _---_ ...... 

Benzene 5.0 

.J::a.. 

.J::a.. 
~ 

I 
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TABLE 4-1 (cont'd.) 

VOLATILE ORGANIC ANALYSIS - ANALYTICAL RESULTS All Solids Reported.on a Dry Weight Basis - page 7 

H2M Sa"l'le NlIlber 

Laboratory Sa""I e Nurber 

14\1-12 

965521 

Trip 
Blank 

965522 

14\1-22 

965523 

FB-4 

965524 

Remarks 
Field 
Blank 

Units ug/L ug/L ug/L ug/L 

VOLA TILE COMPOUNDS Quant Itat I on 
Limit 

4-Methyl-2-pentanone 10 

Tetrach loroethene 5.0 

Toluene 5.0 

Chlorobenzene 5.0 

Ethylbenzene 5.0 -----._- .... _. 
Styrene 5.0 

.. __ ...... --_ .... 
Total Xylenes 5.0 

......... _.............
 
Quontitation Limit Multiplier 1.0 1.0 1.0 1.0 ......................................................... ... _--_ ....... ........... ... ............... _ .. . ....

917/89 917/89 917189 917/89~~~: _~:~:! ~~ _~_~~~~~~~ry ..... - ... _...- .. --_ ......... ..... -_ ........... ............. 

Date of An~l  ys i s 9/12189 9/12189 9/11/89 9/11/89 
.................. - .... -- .. - ... -_ ... ----- ... .._- .. -_ .. _.. _- ....... - _........... . _._._--- .... - .... -- ...
 
Instrunent Used for Analysis MS-70-3 MS-70-3 MS-70-3 "S-70-3 

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

NOTES: c~ Was not detected 
Quantltatlon Is approximate due to limitations identified during the 
quality control review (data validation). 

B This result Is qualitatively suspect since this c~  was detected 
in .. field endlor laboratory blank(s) at a similar level. 

R Unrel iable result - Analyte mayor may not be present in this s~le.  

UL This analyte was not detected, but the quantitation I imit is probably 
higher due to a low bias identified during the qual Ity assurance review. 

~ 

~ 

l'-' 

" -

I 
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CLP - TENTATIVelY 
........... -

IDENTIFIED COMPOUNDS 
- .. _- .. -. --_ --_ _

lfZH Sa""Ie NlIIlber M\I-12 

Laboratory Sal1l>le NlIIlber 965521 

COMPCUNDS 

VOLATI LE COMPONENT S 

Methylcyclohe)(ane 
............................... 

Dlmethyloctane isomers 5.0 B 

Unknown cyclic hydrocarbon 5.0 B 

DecaM 

Methyldecane isomer 

Undecane 19 B 

Unknown hydrocarbon 

DKahydromethyl naphtha I ene 

Laboratory artifact (colum bleed) I 101 R 

C9H12 Alkylbenzenes 19 B 

Unknown J 
DimethYldeC~ne isomer 

Hethylundecane isomer 
............. - - .. -
Unknown· chlorinated 

Trlmethylhe)(ane Isomer 

TABLE 4-1 (cant'd.) 

Est imated Concentrat ions • page 8 

Trip ""-22 FB-4
 
Blank
 

965522 965523 965524
 

Field 
Blank 

ug/L ug/L ug/L 

16 J 

13 J 

17 J 

19 J 

~ 

~ 

w 
I 
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TABLE 4-1 (cont'd.) 

EXTRACTABLE ORGANIC ANALYSIS • ANALYTICAL RESULTS All Solids Reportedon a Dry Weight Basis - page 9 

H2H S8fll>le NU1'ber 14\1-12 Trip 14\1-22 FB-4 
Blank 

Laboratory S8IT1'le NU1'ber 965521 965522 965523 965524 

Field 
Remarks Blank 

Units 

Pesticides Aqueous I Sol id 
Quant i tat Ion Quant itation 

ug/L ug/L ug/L ug/L 

Limit Limi t 

Alpha-BHC 0.05 8.0 ~ .
8eta-BHC 0.05 8.0 ~ .. 
OeIU-BHC 0.05 8.0 ~ .. 
Ganme-BHC (LIndane) I 0.05 I 8.0 ~ .. 
Heptachlor I 0.05 I 8.0 ~ .. 
Aldrin 0.05 8.0 ~ . 
Heptachlor Epoxide
---------.- .... _ 0.05 8.0 ~ -. 
Endosul fan 0.05 8.0 ~ 

Dieldrin 0.10 16 
·····-I--·--····I-·--·_·~-
~ .. 

16 ~ .. 
16 ~ .. 
16 ~ .. 
16 ~ .. 

Endosul fan Sui fate 0.10 16 ~ .
4,4'-00T 0.10 16 ~ .. 
Methoxychlor I 0.50 I 80 ~  .. 
Endrin Ketone I 0.10 I 16 ~ .. 
Alpha Chlordane I 0.50 I 80 ~  .. 
Gal11ll8 Chlordane 0.50 80 ~ -. 
Toxaphene 1.0 80 ~ 

NOTES: C~und was not detected 
J Quantitatlon is approximate due to I imitations Identified during the qual ity control review (data validation). 
B This result Is qualitatively suspect since this c~  was detected In a field and/or laboratory blank(s) at a similar level. 
R Unrel fable resul t • Analyte mayor may not be present in this s~le. 
 

UL This analyu was not detected, but the quantitation I imit Is probably higher due to II low bfas Identified during the quality assurance review.
 

~,
 
~ 

~ 
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TABLE 4-1 (cant'd.) 

EXTRACTABLE ORGANIC ANALYSIS - ANALYTICAL RESULTS 

H2H SltIIlll e NUTber 

Laboratory SltIIlll e NUl1ber 

Remarks 

Units 

PCBs Aqueous I Sol fd 
OUantitetfon Quantltatfon 

Lfmlt Lfmlt 

0.5 80 

0.5 80 

0.5 80 

0.5 80 

0.5 80 

Aroclor-1254 1.0 160 

Aroclor-1260 1.0 160 

Ouantitation Lfmit Multiplier 

Date Received by Laboratory 

Date Sampl e1Extracted 

Date of Analysis 

NOTES: 

.p.. 

.p.. 
()l 

All Sol fds Reported on a Dry Ueight Basis - page 10 

M\J-12 

965521 J~~i::  I:~~~~::  I:~~~~;"I  

Field 
Blank--.--1 ....-.---1--.---. 

ug/L ug/L ug/L ug/L 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.0 NA 1.0 1.0 

917/89 NA 9/7189 917/89 

9/11/89 NA 
~~~ ~~~~ -I-~~~ ~~~~ 

9/30/89 NA 9/30/89 9/30/89 

C~  was not detected 
OUantftatfon is approxfmate due to limitations identfffed during the 
qualf ty control revi ew (data validat ion). 

8 This result Is qual itatlvely suspect since thfs compound was detected 
fn a ffeld and/or laboratory blank(s) at a similar level. 

R Unreliable result - Analyte mayor may not be present In this sample. 
UL This analyte was not detected, but the quantitatfon limft fs probably 

higher due to a low bias Identified during the qual fty assurance review. 
See the qualf ty assurance revl ew• 

,) 

1'.

I 
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TABLE 4-1 (cant'd.) 

INORGANIC ANALYSIS - ANALYTICAL RESULTS -page 1 

H2M S8IIJl1 e NUlber M\I-17 M\I-23 H\I-24 H\J·25 Field Field M\J-10 HY-12 H\I-13 M\I-15 M\I·16 
Blank-1 Blank-4 

laboratory S~le  NUllber 965634 965635 965636 965637 965530 965536 9655333 965534 965532 965528 965531 

Remarks 

Units
--------------------\-------

ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l 

INORGANIC ELEMENTS Detection 
l imi t (Aq.) 

Alunlnun P 102 6460 J 1151,000 J I 249,000 J 1106,000 J 289 J 4170 J 1225,000 J 135,000 J 313,000 J 46,600 J 204,000 J 

Ant irnony P 26 UL Ul Ul Ul Ul Ul (47.2) J Ul (51. 7) J Ul Ul 

Arsenic 3.0 (6.8) B 38.0 J (6.4) J 80.5 J 23.0 B 
NOTES: 

• Eletlllmt wal not detected. 

(96.1) J 

(2.0) J 

5.3 J 

I 

11.5 J 

33.7 J 

2310 J I 

27.6 J 

59.7 J 

1800 J I 

28.9 J 

7.7 J 

789 J 

~----I----~~  

(89.2) J I (91.1) 2310 J 

15.3 J 

5950 J 

1130 J 

8.3 J 

88.8 J 

2320 J 

18.5 J 

3670 J 

I 

I 

I 

370 B 

(4.6) J 

Ul 

I 

I 

I 

1310 J 

18.9 J 

132 J 

(') - The relul t II greater than or 
equal to the Instrt.nent detection 
111111 t, but Iess than the ClP 
r!!qUired detection limit. 

- Guentltetion Is approKimate due to 
limitations Identified in the quality 

102,000 J 1217,000 J 11,470,000 J1253,000 J 90,400 J I 199,000 J I 80,100 J 8 -
assurance 
Thll result 

review. 
Is qualitatively suspect 

Chromhn PI 9.0 263 J I 278 J I 647 J I 537 J Ul I 15.7 J 2950 J I 205 J I 508 J 
since this constituent was detected 
In a field and/or laboratory blank(s) 

Cobal t PI 13 Ul I 142 J I 251 J I 105 J Ul I Ul 237 J I 50.6 J I 182 J R 
at a sl"'llar level. 

• Unreliable results· Analyte Ny or 

Iron 

Copper 
PI 
P 

11 
16 

27.3 J 

13,900 J 

I 350 J 

1325,000 J 

I 839 J 

I 650,000 J 

I 224 J 

1228,000 J 514 J 

(20.8) J 

I 9310 J 

2330 J 

750,000 J 

I 149 J 

I 1,380,000 J 

I 

I 

861 J 

435,000 J 

Ul 
Ny not be present In th i s sllq)l e. 

• Not detected, but the detect ion I imi t 
Is probabl y higher than reported 
based upon a low bias identified 

Lead P/fl/F 41110012.0 190 720 I 140 I 490 
during the quality assurance review. 

Magnes h.m P/Fl--------..  ----r-  -
Manganese P 
.......... --_ _.. -
Mercury CV 0.20 

159,000 J 

2~ 7-~ .-1- ~8: ~oo ~  

1.0 J 

54,400 J 

3790 J 

I 
I 

286,000 J 

13,600 J ANALYTICAL 
P • 
F • 

METHOO: 
Inductively Coupled Plasma 
Graphite Furnace Atomic Absorption 

Nickel 24 1420 J 124 J I 861 J 
CV· 
Fl -

Cold Vapor Atomic Absorption 
Fl_ Atomic Absorption 

Potassh.m P 445 8740 J 19,100 J Ul 22,300 J 14,200 J 27,100J 6620 J 17,700 J 
DC· Dlstlllatlonl Colorimetric 

Seleniln 1.0 (1.6) B Ul 

Si lver P/Fll 6.0/10 10.0 J Ul Ul 50.0 J 120 J 40.0 J Ul Ul 

Sodil.lll P 220 76,500 J I 20,000 J I 39,400 J 75,100 J 21,600 J 45,200 J 41,600 J 47,200 J 55,500 J 

3.0 Ul Ul Ul Ul Ul Ul Ul Ul Ul Ul Ul 

17 Ul 196 J 400 J 129 J Ul Ul 367 J 192 419 J 74.6 J 307 J 

5.0 51.1 J 1020 J 1880 J 697 J 64.9 J 3330 J 1140 J 

Cyanide DC 10 10.0 J Ul Ul 24.0 J Ul Ul 48.0 J Ul 

~ 

~ 
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TABLE 4-1 (cont'd.) 

INORGANIC ANALYSIS • ANALYTICAL RESULTS All SOlIDS REPORTED ON A DRY \IE IGHT BAS IS -page 2 

H2" Sa~le Nunber HW-20I H\I-21 I HW-26 I H\I-22 I	 H\I-6 I Field 
Blenk 

laboratory Se~le  Nunber 965527 965526 965529 965535 965525 964326 

Percent Sol Ids 

Units	 I ug/l I ug/l I ug/l I ug/l 1 ug/l I ug/l 

I NORGAN I C elEMENTS Detection NOTES: 
Limit - Element wes not detected. 

(#) - The resul tis greater than or
AluninLl'll PI 102 245,000 ,I 1708,000 ,I I 617,000 ,I 1278,000 ,I 1382,000 ,I	 equal to the Instrunent detection 

limit. but I ess than the ClP
Antimony PI 26 Ul I 83.8,1 I 63.7,1 I (35.1) ,I I (50.7> ,I	 required detection limIt. 

•	 Quantltatlon Is approximate due to
Arsenic 3.0	 56.0 ,I Ul	 limitations Identified In the quality 

assurance rev i ew. 
Bariun PI 35 1620 ,I I 2750 ,I I 3660 ,I I 2120 ,I I 4190 ,I B - This result Is qualitatively suspect 

since this constituent W81 detected
23.6 ,I I 46.2 ,I I 25.6 ,I I 23.2 ,I I 101 ,I In a field and/or laboratory blenk(s) 

at a similar level.
11.6 ,I 68.3 ,I 18.5 ,I 19.9 ,I 24.6 ,I •	 Unreliable results - Analyte Ny or 

Ny not be present In this aa""le.
1,170,000,1 11 ,840,000,1 I 76,400 ,I 1817,000 ,I 17,030,000,1 Ul - Not detected, but the detect Ion I hnlt 

Is probabl y higher than reported
432 ,I 1090 ,I 843 ,I 567 ,I 1240 ,I 18.4	 based upon e low bl as Ident if I ed 

during the qual I ty assurance review.
Cobel t P 13 250 ,I 646,1 514 ,I 444 ,I 483 ,I 

Copper P 11 598 ,I 1460 ,I 1110 ,I 1170 ,I 1320 ,I (19.7> 
ANALYTICAL METHOO: 

Iron P 16 640,000 650,000 ,I (28.0) P - Inductively Coupled PlasN 
F - Graphite Furnace Atomic Absorption

lead P/Fl/F 141/100/2.0 690 1110 760 I 1170 CV - Cold Vapor Atomic Absorption 
Fl - Flllllle Atomic Absorption

330,000 714,000 ,I 171,000,1 1227,000,1 11,830,000,1	 DC - Distillation/ Colorimetric~~~~~~~  [~~~~  1-. ~~~~~OO 

Manganese P 3.0 13,900 28,900 ,I 31,800 ,I 140,800 ,I I 39,900 ,I----------- .. --- _._ ... _--_ .... 
Mercury CV 0.20 0.49 ,I 0.54 ,I 1.0,1 2.2,1 

1160 ,I 849 ,I 

36,600 ,I 19,500 ,I 

Ul Ul 

220	 10,500 ,I 1100,000 ,I 1139,000 J (241) 

3.0	 Ul Ul Ul 

Vanadiun P 17 370 ,I 901 ,I 692 ,I 432 ,I 156 ,I 

Zinc P 5.0 1620 4420 ,I 2950 ,I 2580 ,I 2920 ,I (14.4) 

Cyanide DC 10 Ul	 Ul Ul Ul Ul 

~  

~  
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OCTOBER 1989 

VOlATILE ORGANIC ANALYSIS - ANALYTICAL RESUlTS - pege 1 

"2M SaqJle NUlf)er
laboretory S..,le NUlf)er 

""'-6
967780 

""'-10 
96m6 

MW-12 
967T77 

MW-13 
96TT78 

MW-15 
967781 

MW-16 
967783 

HW-17 
967782 

""'-20 
96T770 

""'-21 
96n6lJ 

""'-22 
96n67 

""'-Z]
96n73 

""'-24 
96m1 

""'-25 
967772 

""'-26 
96n69 

Remerks 
AnIIlyzed 

Twtce 

Untts UlI/l UlI/l UlI/l ug/l ug/l ug/l ug/l ug/l UlI/l UlI/l UlI/l ug/l UlI/l ug/l 

VOlATILE COMPClUNDS Ouentt tatt on 
It.tt 

ChlorOllll!thane_. _.. _.- -----. .. __•. _._. 10 . .__ .• --....----_. 1- --I.···· -- --- 1..-.. _._-~- 28 J 

BrOlllOlllethane 10 

Vinyl Chloride 10 

Chloroethane 10 

Methylene Chloride 5.0 2.0 8/ 2.0 B 4.0 8 

Acetone 10 

Carbon otsulftde 5.0 

1,1'Oichloroethene 5.0 9.0/

1,1-0ichloroethane 5.0 12 J/13 J 

Total-1,2-0ichloroethene 5.0 44152 6.0 

ChlorofoMll 5.0 5.0 

1,2-0ichloroethane 5.0 

~:~~~~~-- _..-- ----- -- 10 Il Il Il Il It 

1,1,1-TrlJhloroethane 5.0 10/10 J I I 2.0 J 25 r 8.0 7.0 I 9.0 5.0 29 4.0 J 8.0 

Carbon Tetrechlortde 5.0 

Vtnyl Acetate 10 

BromodtchlorOlMthane 5.0 

1,1,2,2-Tetrachloroethene I 5.0 

1,2-0tchloropropene 5.0 

trans-1,3-0tchloropropene I 5.0 

Trichloroethene 5.0 590 J/TOO 7.0 12 40 46 42 52 56 45 31 17 49 

DibromochlorOllll!thllne 5.0 

1,1,2-Trichloroethane 5.0 

Benzene 5.0 

~  

I 
~ 

00 



I I I I 1 I I I I II I I I I I I I
TABLE 4-2 (cant' d. ) 

VOLATILE ORGANIC ANALYSIS - ANALYTICAL RESUlTS - pege 2 

"2M S8IlJ)la It\Ilt)er ""-6 ""-10 M11-12 ""-13 M11-15 MIl· 16 ""-17 ""·20 ""-21 ""-22 ""-23 ""-24 "'-25 ""-26 
Laboratory S8II1'le NUitler 967780 96m6 96TT77 96TT78 967781 967783 967782 967770 96n68 96n67 96nT3 96m1 967772 96n69 

Analyzed 
RetMrke Twice 

Units ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l 

VOLATilE COHPCllNDS Quant Itatton 
U.tt 

cls-1,3-0Ichloropropene 5.0 

BrOlllOfortll 5.0 

2-Hexanone 10 

4-Hethyl-2-pentanone 10 

Tetrachloroethene 5.0 

Toluene 5.0 

Chlorobenzene 5_0I 
~  ~h~ib;~;;;;'  -. -- --. ---- -- -- -- ---5:0-----t-------- ----1--- -- -- ----1-- -_.------1- ----------1- ----------1------- -- --I- -- -- -- ----1-----------I· ----- -- ---,---------- -1- ---- -- ----1----- -- ----I- --- -- -----1----------
--------_._----------------- --- _- ----------- ----------- -----..---- ----- .. ----- ----------- ----------- _.--------- ---.------- _.-- ------_.--- -----.-- -.- _-- _----
Styrene 5.0 

Total Xylene. 5.0 

Quantltatlon L1",1t Multiplier 1.0/5.0 I 1.0 I 1.0 I 1.0 I 1.0 I 1.0 I 1.0 I 1.0 I 1.0 I 1.0 I 1.0 I 1.0 I 1.0 I 1.0 

Date Received by laboratory 10/6/89 I 10/6/89 I 10/6/89 I 10/6/89 I 10/6/89 I 10/6/89 I 10/6/89 I 10/6/89 I 10/6/89 I 10/6/89 I 10/6/89 I 10/6/89 I 10/6/89 I 10/6/89 

Date of Analysis 10/9 & 10110\ 10/6/89 I 10/6/89 I 10/6/89 I 10/9/89 I 10/9/89 I 10/9/89 I 10/6/89 I 10/6/89 I 10/6/89 I 10/6/89 I 10/6/89 I 10/6/89 I 10/6/89 

Instrunent Used for Analysis MS-70-3 MS-1O-3 MS-70-3 MS-70-3 MS-70-3 "S-1O-3 "S-70-3 "S·70-3 MS·1O-3 "S-70-3 I "S-1O-3 "S-1O-3 "S-1O-3 MS-70-3 --- --_.. -- --- -~- --- --- -----
NOTES:	 CClq)OUI'ld was not detected
 

Quantltatlon Is approxlMte due to lIliltatlons Identified during the
 
quality control review (data valldat Ion).
 

B This result Is qualitatively IUSpect linee this c~  WIS detected 
In a field and/or laboratory blankel) at a si"'llar level.
 

R Unreliable result - Anelyte Ny or lIllly not be present In this I~le. 
 

UL This enelyte wal not detected, but the quantltation lhnlt Is probably
 
higher due to a low bla. Identified during the quality assurance review. 

~ 

~ 

to 

I 
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TABLE 4-2 (cont'd.) 

CLP - TENTATIVELY IDENTIFIED COMPOOMOS 

"2M S~le NUlber 
Laboratory S~l.  Nl.IIber 

Remarks 

Units 

COHPOONOS 

VOLATILE COMPONENTS 

1,1 ,2-Trlchloro-1 ,2,2·trlfluoroethane 

Laboratory Artifact (colUlrl bleed) 

~  ~  ~ ~~~~ ~  ~ ~~  ~ ~]~ ~ ~~~ ~ ~~~~~~~  ~  

EathMted Concentrations 

M11-6 
967780 

""-10 
96m6 

""-12 
96T7T7 

AnIIlyzed 
Twtce 

uo/L I UO/L I UO/L 

-I

- pege 3 

M11-13 ",,-15 M\I-16 1N-17 ""-20 M11-21 ""-22 ...,-2] ""-24 "'-25 ",,-26 
967778 967781 967783 967782 96T770 96n68 96n67 961T13 96m1 96n72 96n69 

I uo/L I ug/L I UO/L I ug/L I ug/L I UO/L I UO/L I UO/L I UO/L I uo/L I UO/L 

8.0 J 

.81 R 450 R 16 R 

~ 

I 
01 
o 
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TABLE 4-2 (cant Jd. ) 

.............. -_ -._ .. --- _._........ .. _ _.. -_ _._ _._-_ -_.. - .-._ _ _- ..- - _ _. -----------
EXTRACTABLE ORGANIC AMALYISIS - ANALYTICAL RESUlTS - pege 4 

"2M 5....,1. Nunber 
Laboratory S~l.  MUllber 

""-6
96T780 

""-10 
96m6 

I ""-12 
96TT77 

""-13 
967778 

""-15 
967781 

"'·16 
967783 

""-17 
967782 

I ""-20 
967770 

I ""-21 
96n6IJ 

MW·22 
96n67 ""-23

967773 
""-24 

96m1 
--:~---r-:~=---

Relllllrltl 

Units UII/L UII/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Pesticide/PCB Quant ttat ion 
Ulltt 

Alpha-BHC 0.05 

Beta-BHC 0.05 

Del t8-BHC 0.05 

Galllllll-BHC (Lindane) 0.05 

Heptachlor 0.05 

Aldrin 0.05 

Heptachlor EPOldde 0.05 

Endosul fan I 0.05 

Dieldrin 0.10 

4,4'-DDE 0.10 

Endrin 0.10 

Endosul fan II 0.10 

4,4 1 -DDD 0.10 

Endosul fan Sui fate______ • ••• 1 _ 0.10 

4,4'-DDT I 0.10 

Methoxychlor 0.50 

Endrln Ketone 0.10 

Chlordane 0.50 

Toxaphene 1.0 

NOTES: C~ was not detected 
Ouantltatlon Is 
quality control 

approxllMte 
review 

due to I Imitations identified 
(data validation). 

during the 

B This result I, qualitatively suspect since this cOlJ1XlUnd was detected 
In • field and/or lsboratory blank(s) at a similar level. 

R Unreliable result - Analyte llI8y or llI8y not be present In this s"",,le. 
UL This analyte was not detected, but the quantltation I imlt is probably 

higher due to a low bla. Identified during the quality assurance review. 

~  
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TABLE 4-2 (cont'd.) 

EXTRACTABLE ORGANIC ANALYISIS - ANALYTICAL RESULTS - peg. 5 

H2M Ser..,l e Nurber 
laboratory S8q)le Nurber 

MY-6 
961780 

MY·10 
96m6 

",,-12 
967177 

M\I-13 
96TT78 

MY·'5 
967781 

"'-"-16 
967183 

M'J-17 
967782 

MY-20 
967770 

MY-21 
96n68 

"",-22 
96n67 

""·23 
967713 

""·24 
96m1 ""-25

967772 
"",-26 

96n69 

Remarlts 

Units ug/L ug/L ug/L ug/L ug/L ug/L ug/l ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

PCBa Quant'tet'on 
limit (Aq) 

Aroelor-1016 0.5 

Aroelor-1221 0.5 

Aroelor-1232 0.5 

Aroelor-1242 0.5 

Aroelor-1248 0.5 

Aroclor-1254 1.0 

Aroelor-1260 1.0 

Quantltation Limit MUltfpller 1.14 1.04 1.04 1.0 1.04 1.04 1.0 1.12 1.12 1.12 1.04 1.12 1.04 1.12 

Date Received by Laboratory 10/6/89 10/6/89 10/6/89 10/6/89 10/6/89 10/6/89 10/6/89 10/6/89 10/6/89 10/6/89 10/6/89 10/6/89 10/6/89 10/6/89 

Date S8q)le Extracted 10/10/89 10/10/89 10/10/89 10/10/89 I 10/10/89 I 10/10/89 10/10/89 I 10/9/89 
--~~~?~~?--I--!~~~~?_·I-!~~~~~~··I-·~~~?~~?_- 10/9/89

- . 
10/9/89 

Date of Analysis 10/25/89 10/25/89 10125/89 10/25/89 I 10/25/89 I 10/25/89 10/25/89 I 10/24/89 10/24/89 10/24/89 10/24/89 10/24/89 10/24/89 10/24/89 

InstrUllent Used for Analysts HP5890-A HP5890-A HP5890-A HP5890·A HP5890-A HP5890-A HP5890-A HP5890-A HP5890·A HP5890'A HP5890-A HP5890-A HP5890-A HP5890-A 

NOTES: C~ WIIS not detected 
Quentltatlon Is approxlllllte clue to liMitations Identified clJrlng the 
quality control review (data vlllidation). 

B 

R 
Ul 

Thil result ts qualhat'vely suspect sinee th's c~  was detected 
in I field and/or laboratory blanlt(s) at a similar level. 
Unrel iable result· Anelyte llIlIy or Ny not be present in this s~le.  

This anelyte wal not detected, but the quantltation limit Is probably 
higher clue to I low bias identified clJrlng the quality assurance review. 

~ 

U1 
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TABLl 4-2 (cant' d. ) 

VOLATILE ORGANIC ANALYSIS - ANALYTICAL RESUlTS -page 6 

H2M San.,le NUlber 

Laboratory S.,..:tle NUiber 

FI-2 

96m4 

FI-3 

96T779 

Trip Ilenk ITrf P Ilank 
(10/4) (lOIS) 
96m5 967784 

RetIl8rks 

Units ug/L ug/L ug/L ug/L 

VOlAT ILE COMPOONOS Quentftatlon 
It.1t 

ChlorCllllethane 10 

BrOlllOlllethane 10 

Vinyl Chloride 10 

Chloroethane 10 

Methylene Chloride 5.0 3.0 J 3.0 J 

Acetone 10 47 99 74 84 

Carbon Disul fide 5.0 

1,1-Dlchloroethene 5.0 

1,1-Dlchloroethane 5.0 

Total 1,Z-Dlchloroethene 5.0 

Chloroform 5.0 

1,Z-Oichloroethane 5.0 

2-Butanone 10 R 22 J 

1,1,1-Trlchloroethane 5.0 

~;;;,;,;,-;;;;;~ht~;i;-.. -- -- 5.0 

Vinyl Acetate 10 

Bromodi chloromethane 5.0 

1,1,2,Z-Tetrachloroethane I 5.0 

1 , 2- 0 i ch Ioropropane 5.0 

trans· 1,3-01 chloropropene I 5.0 

Tri chloroethene 5.0 

oIbromoch Iorome thane 5.0 

1,1,Z-Trichloroethane 5.0 

Benzene 5.0 

~ 
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TABLE 4-2 (cant'd.) 

VOlATILE ORGANIC AMALYSIS - ANALYTICAL RESUlTS	 -pege 7 

H2M S8IIlple Numer FI-2 FI-3 Trip Ilenk ITrl P Ilenk 
(10/4) (10/5) 

laboratory S8IIlple N\nber 96m4 967779 96TTT5 967784 

Remerkl 

Units	 UlI/L ug/L ug/L ug/L 

VOlATILE Ca4POONOS IQuantltatlon 
L1.1t 

cls-1,3-Dlchtoropropene I 5.0 ~~~~~~~~~~~~  ~~~~~~~~~~~  ~~~~~~~~~~~  ~~~~~~~~~:~  [~~~~~~~~~  

Bromofonn I 5.0 ......._---- ...........
 -- ..._--_.- ·_-_·······1·····- ._.. 2-Hexanone I 10 -._._._----. ........... ---._------ -- .._------ ----- .....
4-Methyl-2-pentenone I 10 .... __...... . ---------- .--_.......- ------....... -._--_._ ..
 
Tetrechloroethene I 5.0 

------ ...... -._------ .. ... ........ - -----------1._ .••• _._.
Toluene I 5.0 ._ ....--_ ... ..... __ .._- --_ .. -- .. - . ........... -----_ .....
 
Chlorobenzene I 5.0 ....... -.... .._-....... ----------- -----_._ ... ............ _-

Ethylbenzene I 5.0 

-- ........... ----_ ...... . _--------- ----._....- ....._----
Styrene I 5.0 --_ ..._----- ... _....... ........... . .......... . .......... -.
 
ToUl Xylenes I 5.0 ._-_.-...... ...... _- .... . -......... .....-.._.. ...........
 
Quantluton Limit Multiplier 1.0 1.0 1.0 1.0 ...... _- .... ..... __ ._ .. ........... ........... _...._.... _-

Oate ReceIved by laboratory 10/6/89 10/6/89 10/6/89 10/6/89

.-..... - .... .._........ ........_.- ........ _-_ . ... __ ._.._.
 
Date of Anelysls	 10/9/89 10/6/89 10/6/89 10/M19 ............ . _._ ......- ........ __ . . _......... ..._....._.
 

"S-70-3 MS-70-3 MS-70-3 "S-70-3~~~~~~~~-~~~_!~~-~~~~~~  ..._._-_ .. _. ........... . _--_ .._... .._..... _... .._.... __ ._.
 

MOTES:	 C~  wa. not detected 
Quantlutlon Is approllllllllte due to lIlIIltatlons Identified o..rlng the 
q.JlIllty control review (data validation). 

I This result Is q.JlIlIutlvely suspect since this c~  was detected 
In a field and/or laboratory blanlt(s) et a similar level. 

R Unreliable result - Anelyte Ny or Ny not be present In this s~le.  

Ul This _lyte was not detected, but the q.MIntltetlon limit Is probably 
higher due to a low bias Identified 6.Jrlng the q.JlIlity assurenee review. 

~ 
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I I I I I I I I I I I I I I II I I I (cant' d. )TABLE 4-2 

ADDITIONAL PARAMETERS' ANALYTICAL RESULTS 

H2M SlJq)le Numer 
Laboratory S..,le Nl.Illber 

Remarks 

",,-22 
967785 

""·21 
961787 

units 

PARAMETERS 

IIlg/L IIIIl/L 

""-26 
967788 

IIlg/L 

",,-20 
967789 

mg/L 

""-24 
96T790 

Illg/L 

""-Z5 
967791 

IIIliI/L 

--~~~--I--J~~---I-'~~~---

Field Blank 

IIlg/L IIlg/L mg/L 

",,-1Z 
96Tf'9#j 

-.aIL 

""-13 
967796 

IIIliI/L 

FI-] 
961798 

Field It.. 

IIIIl/L 

""-6
967799 

IIIIl/L 

",,-15 
967BOO 

IIIliI/L 

""·17 
967801 

IIIliI/L 

""·16 
967802 

IIIliI/L 

Hexavalent Chromlun 

Total Organic Carbon 

Chemical Oxygen Demand 

Biological Oxygen Demand (5) 

Total Dissolved Solids I 

Total Organic Hal ides I 

<0.02 

37.6 

<15 

<4.0 

450 

0.198 

I 

I 

<0.02 

IIA 

NA 

NA 

NA 

NA 

I 

I 

<0.02 

IIA 

NA 

NA 

NA 

NA 

I 

I 

<O.OZ 

NA 

NA 

NA 

NA 

NA 

I 

I 

<0.02 

NA 

NA 

NA 

NA 

NA 

I 

I 

O.ZZ 

NA 

NA 

NA 

NA 

NA 

I 

I 

<O.OZ 

NA 

NA 

NA 

NA 

NA 

I 

I 

<0.02 

NA 

NA 

NA 

NA 

NA 

I 

I 

0.19 

54.8 

<15 

<4.0 

315 

0.Z33 

I 

I 

0.13 

17.6 

<15 

<4.0 

340 

0.173 

I 

I 

0.13 

17.2 

470 

10 

3Z0 

0.Z85 

I 

I 

0.02 

<0.05 

<15 

<2.0 

540 

0.309 

I 

I 

0.71 

NA 

NA 

NA 

NA 

NA 

I 

I 

0.16 

NA 

NA 

NA 

NA 

NA 

I 

I 

0.29 

NA 

IIA 

NA 

NA 

IIA 

I 

I 

0.15 

68.0 

30 

5.0 

470 

0.373 

... -. ........... ,_ .......... - -_ .. I .... __ .... .... I ........ .. 1 .... .... 1_ ........ __ ........ _. __ ... .. _ ... 

_____ ._._.1 _ •• 1 __ • 1 •• .. 1 __ _ .. 
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"ABLE 4~2  (cont' d. ) 

CLP - TENTATIVELY IDENTlFIEO C04POONDS Estl_ted Concentrations -page 8 

H2M S~le N\.IIt)er FI·Z FI-3 Trip Ilank ITrl P Ilank 
(10/4) (10/5) 

Laboratory S~le  Nurtler 96m4 967779 967775 967784 

Remarks 

Units ug/L ug/L ug/L ug/L 

C<J4POONDS 

VOlAT I LE C04PONENTS 
• - - - _. -_ •••• --- -- •••••••• - •••••••••••••••••••••••••••• 1 •• __ •••••••••••• _-- ._ •••  ••• -._.-1'- _ . 
1,1 ,Z-Trlchloro-1 ,2,2- trffluoroethMe 

Laboratory Artlfect (colum bleed) 7.0 R 

~ 

l'..11 
0) 
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I I I I I I I I I I I I I 1 I I I I ITABLE ~-2 (con~<d.) 

EXTRACTABLE ORGAMIC AMALVISIS 

H2M S8q)le Murber 

Leboratory s...,le Mutar 

RemerIts 

Unfts 

Pestfcide/PCB 

Alpha-SHC 

Beta-SHC 

Delta-BHC 

G8lIIIIll-BHC (lindane) 

Heptachlor 

Aldrin 

Heptechlor Epoxide 

Endosulfan I 

Dieldrin 

4,4 'oOOE 

Endrln 

Endosul fan II 

4,4'-000 

Endosul fan Sul fete 

4,4'-00T 

Methoxychlor 

Endrln Ketone 

Chlordane 

Toxaphene 

- ANALYTICAL RESULTS -pege 9 

n-2 FB-] Trip Blank ITrfP Blent 
(10/4) (10/5)

96m4 967779 961775 961784 

UlIIL UlIIL UII/L UlIIL 

ouantltatfon 
Lfmlt 

0.05 MIA MIA 

0.05 MIA MIA 

0.05 MIA MIA 

0.05 MIA MIA 

0.05 MIA MIA 

0.05 MIA MIA 

0.05 MIA MIA 

0.05 MIA MIA 

0.10 MIA MIA 

0.10 MIA MIA 

0.10 MIA MIA 

0.10 MIA MIA 

0.10 MIA MIA 

0.10 MIA MIA 

0.10 MIA MIA 

0.50 MIA MIA 

0.10 MIA MIA 

0.50 MIA MIA 

1.0 MIA MIA 

MOTES: c~ was not detected 
Ouantltatlon is epproxlmate due to limitations Identified during the 
quality control review (dati velidation). 

S This result Is qualltetlvely suspect since this c~  was detected 
In e ffeld and/or laboratory blank(s) It I similar level. 

R Unrelilble rnult - Anelyte mayor My not be present In this s~le.  

UL This allllyte was not detected, but the quantltltlon limit Is probably 
higher due to a low bias Identified during the quality assurance review. 

MIA This allllysis not requested by client 

~ 
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TABLE 4-2 (cant' d. ) 

, 

EXTRACTABLE ORGANIC ANALYISIS • ANALYTICAL RESUlTS� ·page 10 

H2M s...,l e Nurber� FB·2 FI·3 Trip Ilenk ITrl P Blenk 
(10/4) (1015) 

leboretory S...,le Nurber� 96m4 96T77'9 96m5 967784 

ReIIl8rkl 

Unit.� UII/l UII/l UII/l ug/l 

PCBs lau.ntlt.tlon 
llilit (Aq: ------...... .--- ....... ........... ···········1···········�

Aroclor·l016 I 0.5� N/A MIA ...._--- ..-- --------.-- ........... --- .. --_..- .....------
Aroclor·1221 I 0.5� MIA MIA----........ _._...----. .._---..... .---.------ ----------
Aroclor·1Z32 I 0.5� MIA MIA 

____ a_a_ea.----_ ...._.- ._._-_.... ....._----- ----------. 
Aroclor-1242 I 0.5� MIA MIA ------------ -------.... --......_-- ----------- --------- .. 
Aroclor·1248 I 0.5� MIA N/A_._--_ .._-_. ------_..-- .... __ ._--- ----------- ._--_.----
Aroclor·1254 I 1.0� MIA MIA------.----- ---- ..---- .. ......_---- ---- .. ------ ._.-----... 
Aroclor·1260 I 1.0� MIA MIA 

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

Quentltlltlon LImit Multiplier 1.0 1.0 N/A MIA ............. ........... ........... ........... ...........� 
Dete Received by leboretory 1016/89 10/6/89 MIA MIA ............ -...._..... ........... ...._.. __ .- ....._.._..� 
Dete S~le  Extrected� 10/10/89 10/10/89 MIA MIA .......-.... ........... ..........- -.......... . -_ ........� 
Dete of Analysis� 10124189 10125/89 MIA MIA ............ ........... ........... ........... ...........� 
Instrunent Used for Analysl. HP5890·A HP5890·A MIA MIA ............ ........... ........... ........... ...........� 

NOTES:� c~  wes not detected 
Guantltetlon I. epproxlllllte cUe to lImltetlons identified 6.Jrlng the 
quality control review (dete velldetlon). 

8 Thl. result I. qualltetlvely IUSpect .Inee this coqxxxd WII8 detected 
In e field erd/or leboretory blenk(l) et e Ihliler level. 

R Unrelleble resul t • Anelyte Ny or Ny not be present In this I~le.  

Ul Thta enalyte we. not detected, but the quantltetlon limit Is probably 
htgher cUe to e low bl.. Identified 6.Jrlng the quality essurenee review. 

~  
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TABLJ 4-2 (~ont'd.'  

INORGANIC ANALYSIS - ANAlYTICAL RESUlTS� -pege 1 

H2M Sempl e tI\Ilt)er M\I-6 M\I-10 M\I-12 M\I·13 M11-15 M\I-16 M\I-17 M\I-20 M\I-21 M\I-22 
laboratory Semple NUlber 967799 96T794 967795 96TT96 967800 967802 967801 967789 967787 967785 

RellIlIrltl 

Units� ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l 

INORGANIC Detection 
ELEMENTS limit 

Alunlrun FLIP 200/102� 520,000 1281,000 J 1191,000 J 1 32,400 J I 28,300 J 241,000 J I 28,000 J 1 149,000 J I 380,000 J 1 193,000 J 
•••• ·---·--- •• 1- •• --- ••••••• 1----- __ ••• 1 •••••••• __ 1 ••• • 1 •• __ •••••• 1 __ ••••••••• , ••• __ • 1 __ •••••••• 1 ••• __ .1. •••• 1 • •••• 

AntllllOtlY P 26 Ul 76.1 B Ul Ul Ul (40.5) B Ul (26.0) B Ul Ul 
... ---------_ •••••••••••• _-- 1-- •••••••• 1 •• ------ •• 1-- ••••••••••••••••••••••••••••••• 1 ••••••• •• 1 ••• 1_ ••••• __ • __ • •••••••• NOTES:
.enic F I 3.0 49.0 J 79.0 J 30.1 J I 21.5 J 18.9 J 32.0 J 36.4 J EleRlel'lt wal not detected. 

('). The relul t II grelter thin or
BlIrlun P 35 3300 J I 3680 J I 1590 J 253 J I 219 J 1530 J 221 J 1190 J 2000 J 1230 J equel to the Instl'Ullent deteetlon 

U.It, but lesl thin the ClP 
Beryiliun P I 2.0 71.8 J I 22.8 J I 12.4 J (2.3) J I (3.6) J 20.6 J (3.7) J 15.2 J 33.4 J 16.0 J� required detection It.lt. 

• Clulntltatlon Is Ipproxhll8te cbt to 
Cadml un Fl I 5.0 53.0 J I 7290 J I 126 J 334 J 151 J 7.0 J 12.0 J 85.0 J 13.0 J Ullltitions Identified In the CJ'8llty 

alsurlnce review.
ClIlclun FLIP 291/292 4,510,000 1481,000 J I 106,000 43,200 182,000 860,000 210,000 690,000 1,420,000 464,000 B • This relult Is quelltltlvely IUSpect 

Iince thll constituent was detected
Chromlun Fl/PI 1019.0 1220 J I 21,900 J I 653 J 334 J I 176 J 535 J 312 J 269 J 808 J 396 J In a field IIndlor laborltory blenlt(l) 

It a Ilmlllr level.
Cobalt P I 13 528 J I 251 J I 141 J (21.2) J I (31.7) J 229 J (24.5) J 173 J 394 J 291 J R • lk'lreltable resultl • Analyte _y or 

_y not be prelent In this I~le.
Copper� 11 1250 J I 22,800 J I 1620 J 293 J I 129 J 1050 J 105 J 389 J 1030 J 736 J Ul • Not detected, but the detection 1I111t 

fl probably higher thll'l reported
Iron FLIP 20116 1,430,000 1627,000 J 1388,000 J 68,200 J 1 67,500 J 560,000 65,600 J 350,000 J 960,000 475,000 J� billed upon I low bl.. Identified 

d.lrtng the quality Illurance review.
lelld FLIP 100/2.0 1430 J I 1320 J I 440 J 120 J I 110 J 690 J 190 J 590 J 760 J 540 J 

MlIgneslun FLIP 200/174� 997,000 1239,000 J 1 61,000 J 1 14,300 J 1 43,100 J 281,000 J 1 57,900 J 1 200,000 J I 426,000 J 1 135,000 J 

Mangllnese P 3.0 I 33,000 J 57,700 J 1 19,800 J 5700 J 2460 J 17,400 J I 1710 J 1 10,300 J 20,600 J 27,700 J ANAlYTICAL "ETHOO: 
p. Ind.lctlvely C~led  Pl.._ 

!rcury CV 0.2 I 0.23 J 0.84 J I 1.1 J 0.28 J 0.60 J 0.44 J 1.2 J F • Graphite Furnece AtOllllc Absorption 
tv· Cold Vlpor AtOlllic Absorption

Nickel� P 21 I 1310 J 1990 J I 614 J 197 J I 83.4 J 1090 J I 89.2 J I 388 J 958J 578 J A • Auto Anel yzer 
Fl· Fl.e AtOllllc Absorption

Potessiun P I 445 I 12,400 J 1 18,800 J I 19,600 J I 6770 J 1 5490 J 1 20,100 J 1 6080 J 1 11,400 J 1 17,400 J I 18,100 J._--_· .. ·_·----1------•••• ---.------- ••• I•••••••••• , I 1 1� . 
Seleniun 1.0 R R 

Silver Fl 10 20.0 B 120 J 160 J 20.0 B 20.0 B 30.0 B 20.0 B 20.0 B 10.0 B 90.0 B 
.............................. •••••••••• •••• 1 •••••••••••••• •••••• 1 _ 1 _ _ 1 __ _ •• I� _ •••• _ •••••••� 

Sodiun FLIP I 200/220 I 151,000 1 19,400 J 1 44,700 J 1 33,100 J 1 46,400 J 1 59,700 J 1 81,400 J 1 66,300 J I 45,400 J I 79,900 J 
................ - - 1 1 _ 1 _ I 1 _ 1 _ _ _ ..� 

Thall iun F I 3.0 I Ul I Ul I Ul I Ul I Ul I Ul I Ul I Ul I Ul I Ul 
...... - -- - - 1 _ - ••• -- 1 __ _ _ 1. __ ••••• __ ••• I 1 _ _ _ _ .. I .. _. , .. _ __ 

Vanadiun P 17 745 J 403 J 246 J (45.1) J I (45.1) J 362 J (44.1) J 235 J 544 J 312 J 
_. __ .. __ -· •••• •••• _· 1- - •••• - 1_ _ 1 _. 1 __ 1 _ 1._ __ .1 _.1_ _ 

Zinc P 5.0 3430 J 4800 J 1420 J 373 J 234 J 2440 J 205 J 1060 J 2620 J 1550 J 
- - I� I _ _ _ ••••••••• 

~!~~~~:-' --~-- '----- ~~----.- '----.---.-I..~~-~ .. -I..~~:~-~ __ I..~~:~_~_ .I..~~:~_ ~ I. __ ._. I.._~~_~_ .... .-1--- .__ ._,. _ 

~,� 
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TABLE 4-2 (cont' d.) 

............... -- -- -- _.--_ --_ -- _. ----- ---_ --_.- - -. _. _.. _- -- -_ --- --- -_ -_ -- -- -- -_ -_ -_ ...� 
INORGAN ICANALYSIS· ANAL YT ICAL RE SUUS� -page 2 
................... -_ ... -_ ...... -_ .... - -- ... -- -_ .......... --- -_ ... --. -- ...... --- --- .... ---- -_ ... -- ......... _ ... _ ... -_ .. I ........... 1 I ... __ ......... I • __ ..... __ .. I ... ........... __ ...� 

H2M S~le Numer I MW-23 I PN-24 I "",-25 I Mt,I-26 I FB-2 I FB-3 I "",-22F I Mt,I- 16F I Mt,I- 13 F 
Laboratory S~le  NUlber 967792 967790 967791 967788 967793 967798 96n86� 967803 967797 
-------------- ----- .. -- __ ••• 1 1._ ... ........ 1 ........ 1 ._ ••• 1 • 1 1 __ ... 1 .. _� 

Remarks Field BlanklFleld Blankl Filtered I Filtered Fil tered 

Units� ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L._---_._.- 1----- ••• -- 1 • 1 .. _ .... _._ ....... • 1 ... •• .... __ 1 ..... _ •• _ ... 1 ... _ ..... •� 

INORGANIC Detection 
ELEMENTS limit 
................ --- 1 .... ... __ .. .1. __ ••••••• 1 •• _ •• .. 1 ... ••••• 1 •• _ •• _ •••• 1 ••••• _._ •• _ 1 ••• __ ••••••• _ .... • ....... __ ... .. 1 .. _ .. _� 

Alunlnun FLIP 200/102 105,000 J 1202,000 J I 98,900 J 1 67,000 J 
..... - - •••• -. - - I .. -- __ - •• -. I _ -- _ - ••••• I • __ I. __ __ •• __ • • I- .. I __ .. _ .. .. _ I .. _ _ .. __ •• __ 

Antimony P 26 156 (28.5) B UL UL UL UL UL UL UL 
................. - --.- .-- I •••••••••• I •••••••••• 1 ••••••••• _ 1 ••••••• _ 1_ •••••••••• 1 •••• _._ ••• _ 1._ I __ .. .. I __ __� 

NOTES:Arsenic F I 3.0 40.6 J I 51. 1 J I 63.6 J I 36.0 J • • Element was not detected. 
('). The resul t Is greater than orBarlun P I 35 1200 J I 1560 J I 1130 J I 448 J UL UL (84.4) J� (186) J (165) J equal to the Instrunent detect Ion 

llllli t, but l eaa than the CLPBerylliun P I 2.0 7.1 J I 27.4 J I 9.1 J I (3.9) J UL UL UL UL UL required detection limit. 
•� Quantltatlon la approllllll8te ~  toCadmlun FL I 5.0 17.0 J 17.0� J 82.0 J llml tat Ions Ident If Ied In the qua llty 

assurance review.Calciun FLIP I 2911292 145,000 11,440,000 I 305,000 1 35,500 48,300� 125,000 51,100 B •� This resul t Is qual I tat Ivel y suspect 
since th Is cons t I tuent was detectedChromiun FL/PI 10/9.0 307 J I 578 J I 545 J I 110 J� 590 J 92.8 J In a field andlor laboratory blank(s) 
at a similar level.Cobalt P I 13 97.5 J I 223 J I 97.2 J I 58.7 J UL UL UL UL UL •� Unreliable resul ts • Analyte lIl8y or 
Ny not be present In this s~l••Copper P I 11 207 J I 739 J I 251 J I 134 J 28.5 J 41. 7 B� 45.5 B 65.4 B UL •� Not detected, but the detect Ion llllli t 
Is probably higher than reportedI ron FLIP) 20/16 242,000 J 1550,000 J 1205,000 J 1147,000 J (75 .0) J 201 J (46.8) B (79.6) B 106 B based upon a low bias Identified 
during the quality assurance review.Lead FLIP I 100/2.0 190 J I 740 J I 360 J I 120 J� (2.3) B NA - Not analyzed. 

54,700 J 1475 ,000 J 1102,000 J 23,500 J 7190 J I 29,200 J
··········1··-····_-·

14,700 J 1 19,000 J I 8610 J 3840 J <7.5) J <12.3) B I 15.2 B ANAL YTICAL METHOO: 
p.� Inductively Coupled Plasma 0.25 J 0.71 J 0.76 J F • Graphite Furnace AtOllllc Absorpt Ion 
CV· Cold Vapor AtOlllic AbsorptionNickel P 21 281 J I 561 J I 306 J 145 J I UL UL UL I UL UL A • Auto Analyzer 
Fl· FllJllle AtOlllic AbsorptionPotassiun P 445 6080 J I 12,900 J 1 11,600 J 8500 J I UL UL (1950) J I (2060) J (4480) J 

Seleniun 1.0 
--.--.- •••••• 1 ... - .... _ ....... - 1_ •• __ ._. __ 1 ••••• 1._._._ ..... 1••• __ • __ •• _1._._ ...... 1 .. ••• 1 ......... •� 

Si lver FL 10 10.0 B 30.0 B 10.0 B 10.0 B 10.0 J 20.0 J 20.0 B 10.0 B 10.0 B 
••• ---.--- ....... - ••••••• - •• ------- 1----•• _--- • .. _ .. I _ ... • __ .. 1 •• __ .. 1 .. __ .. • __ 1. ._� 

Sodiun FLIP 200/220 18,400 J 1 33,200 J I n,100 J I 12,300 J (258) J UL 118,000 J� 209,000 41,100..... -_.. ---_...... --- •• -- ... - I -_ .... - ..... -. -. __ ._ ...... 1 __ .. __ .. _. __ 1 ... __ .. _ •• I ........ __ ...... _ ..... __ .. _� 

Thalliun 3.0 UL UL UL UL UL UL UL UL UL 

Vanadiun P 17 151 J 353 J 142 J 99.0 J 

Zinc P 5.0 701 J 1670 J 713 J 339 J (6.9) J 29.0 B 384 J 216 J 

Cyanide A 10 30.0 J 25.0 J NA NA NA 

~ 
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ANALYTICAL DATA� 
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VOLATILE ORGANIC ANALYSIS' ANALYTICAL RESULTS All Solids Reported on e Dry "'eight Basis • page 1 

~2~' ~~;;'l~'  ~~;-" --..- ..--. -.... '-1'~;;~ll' ~. - -~;f~ll'  B' .~;f;ll' B' --.~;f~ll- ~ --....~;f~ll'~.  - ... -~;f~ll' ~ -.. - .. ;i~ld·· .....;;i~"" - --. -~;;;ll-~ -.. -1-" ~;;~ll' ~ .. 'I~;;~ll' L 

20-24 10·12 14·16 10·12 12·14 8·12 Blenk Blenk 10·12 14·16 10.12� 
Laboratory Sarrple Nl.tl1ber 964312 964313 964314 964315 964316 964317 964318 964319 963289 963290 963291� --_ .. ----- .. -------_.- -- ------- _---- - _-----_ _ --------- ----- .. _-- _- _ ------ ------------- . 

Analyzed AnalyZed Analyzed Analyzed Analyzed Analyzed Analyzed 

~ffi1~;;:;~=~;:::::::I~:;;;;j:::~i1;:::: :::~i1L :::~i1;::: :: :::~m:::::: ::::~m:::: :: ::::~i1;:::::. ::~~~::: :::::~~~:: ::: ::::::~i1L::r:::~~~!::::: ...",I 

Limit 
----- ---- - - -------- ••• ----------- ------------ -- .. _.. _.-.------. ------- 1--· _-- 1--·_·-"--""'--" _ 1 _ 

~;::~~:~ - -" ·1····· ;~ ".~~;~~ ~~;~~ -.~~;~~ ;;: ~~;: --.-..- ~~;~~ "-1"" "'1' -I····· , . 
....... - - - ---- _ - - -.-. ······_··········1··············
10 UL/UL UL/UL UL/UL 570 J/. UL/' UL/UL ... -- - - __ .. _ -.- _- _ _ -.. ----_ .. --_ .. ---- -.-- _---_ - _ __ .__ - -_._._-_ . 

UL/UL UL/UL UL/UL 46,000 J/' 480 J/' UL/UL 
_ _ .. _-.- --- _--_ _- _ .. _ - _ ----- _-- ---_ _- _
UL/UL UL/17 J UL/14 J 140 J/' 34 J/- UL/UL 30 J/' 

... _---_._--------------- ----- - _-- -------_ _._ .. _ _- _-- .. - ----_ _ --_ _--_ _- .. _- ----- .. _._.- - __ .. _ - _.. _-_ _ - _ .. _------ .. 
Acetone 10 ULI190 J UL/130 B UL1220 J 520 J/' UL/- 1100JI1900J 590 J/520 J ._-- .. _ - -- .. __ .. ----_ .. _-- ._ _ _ _----_ .. __ _--- .. _-_ .. -_ .. _--_ .. _-- --------_ .. _. __ --_ .. _------_ _- __ _-_. _ - - _.. - _.. _--- ---- _-- -.. 
Carbon Disulfide 5.0 UL/UL UL/UL UL/UL R/- Ul/- 25 J/300 J 16 J/56 J----_ .. __ __ _- _------_ - ---- .. -_ _--- - - _ _- __ _ _- _- _-- _- -- _ - __ _ _ .. -_ _-_ - _ .. _ -- _ _._
1,1·0ichloroethene 5.0 UL/UL UL/UL UL/UL 63 J/- 47 J/' UL/UL 

IEEjt~f:!j:~::~;:~: ::::~f::: :::tf::: :::t:~::: :~~i~( :~qt~~f:;~~: >!U~:::: :::::!t~!jl 

1- _.. _ -----. _. _. ----- --_.. ----. -- . --. _. -. -. - - --. --.......... . -. -. --- -. - -.� 
Chloroform 5.0 UL/UL UlIUL UL/UL R/' UL/- UL/UL 
_ - _.. _ _ _.. - -_ - -_ - _.. --- - - _ -_ .. - _ _.. - --_.. _ -- -- _ - _ .. -_.. -_ -
1,2-0ichloroethane 5.0 UL/UL UL/' R/' 61 J/. '/UL 

........ - -_ --- - -.. " .. " _ _ _--_._ _.. ,. __ .� 
UL/UL UL/UL R/· UL/' 480 J/UL 97 J/54 J ._ - _ .. _ ---.. _ _. _ _ -.. - -_ - -_.. -_. 

450J/ 58 J/ I 2.0 B I 7.0 B 
1400J 640 J ........ _- .. - -._- _- -..- _- -_ .. - -.. -- _ _ _ __ _ _ _ _--_ _.. _ _-- --- - _ _-.- .. 

Carbon Tetrachloride 5.0 UL/UL UL/' R/' UL/· '/UL 
... _- _ --_ _ __ _.. _ -.- _ -._-_ _ - _ _ _- _-_ .. - _.. _-.- __ - __ .. _ .. 
Vinyl Acetate 10 UlIUL UL/UL UL/UL R/' UL/' UL/UL-_ -_.. -_ --.. -- .. --_ - -- - -_ -_.. -_ - - -_ - _ _ _ -_ --_ _ _. - --_ ----- - - _ -_ ... 

Bromodichloromethane 5.0 UL/UL UL/- R/· Ull' -/UL 
_P __ .. _ _ _ .. _ __ _ .. __ _ _ _ _ _ _ _ __ _ .. 

1, i ,2,2'Tetrachloroethane 5.0 UL/UL UL/UL UL/UL R/- UL/' UL/UL 
..... -_ __ - --_ --- .. - _ _ _--_ .. _ _- _-_ _ .. -_ _.. - -- __ _ - ---- .. 
1,2'Oichloropropane 5.0 UL/UL UL/' R/' UL/' '/UL----------_ .. _ .. _-----_ __ -_ _----- _-- _-_ _- - _ _.. _-- --------_ _ - _.. _- _ _----
trans-1,3'Oichloropropene 5.0 UL/UL UL/UL UL/UL R/' UL/- UL/UL 
.. _- _-------_ ----_ _- ----_ - __ - __ .- _ __ -.. --.-- - ---- .. - -._ _-_ _ -- --_._ .� 
Trichloroethene 5.0 8.0B/13B -/17 B UL/9.0 B 380 J/- 88 J/- '/UL 90 J/630 J I 10 B I 10 B� .... _ -_ - _-_ _ _ -_ _- -- .. _--_ _--- - _ _ - -- - --_ _ - _ _ _ _ --_ .. -.. _ _ _ _- - _ - _- _ _---.-_ _._-
oibromochloromethane 5.0 UL/UL UlIUL UL/UL R/' UL/- UL/UL UL/'-.. -- -- --- - .-.----- - - - - - - --- .. - -- - - - - - - -- - --- - -- · · · ···· 1-._ .. 
1,1,2-Trichloroethane 5.0 UL/UL UL/UL UL/UL R/' 51 J/' UL/UL UL/' 
_ .. _ _ _ __ _--_ .. - -- -.. _ _ _- _ _ __ .. - - - - _ _ .. --_ _ _ _ __ _ _.. _ .. _ __ - _ -. 
Benzene 5.0 UL/UL UL/· R/' UL/- ·/UL UL/' 

~  
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TABLE 4-3 (cant' d. ) 

VOLATILE ORGANIC ANALYSIS' ANALYTICAL RESULTS All Solids Reported on a OryUelght Basis 
--.•... -. ·1- -

H2M Sa~le NUlDer Outfall D Outfall B Outfall B 
20·24 10-12 14·16 

laboratory Sa~le  NUlDer 964312 964313 964314 

Analyzed I AnalyZed 
Remarks I Twice Twice 

Units� ug/kg ug/kg 

10 Ul/Ul� ·/Ul .................................................... ......... -- _.. _ ..... ---- .. .. -._ .. .. ....... - .... _- ............ _- ...... - ....................... 
Tetrach I oroethene 5.0 Ul/Ul Ul/Ul Ul/Ul 210 J/· 52 J/· Ul/Ul------------ .. ---.- ..... __ ...... ........ _..... .............. -- . .............. .. ...---_ ........ .. ................... -_ ........ ......................... .. ..................... .. 
Toluene 5.0 Ul/Ul Ul/Ul Ul/Ul 920 J/- 300 J/- 160 JI100 J 
----- ..... --------------- .. -. ............. .. -----_ .. _- ......... -_ .... ...-- ........ .. ............................... .......................... .. ............. --�
Ch I orobenzene 5.0 Ul/Ul Ul/Ul Ul/Ul R/- Ul/' Ul/Ul------_ ....... _-_ .. -- ........ __ .... _- ---- .... - ............... ................ .. .. _--_ .. - ----_.. --_... ------ -----------_ .. ---------�
Ethylbenzene 5.0 Ul/Ul Ul/Ul Ul/Ul R/- 20 B/· 51 J/Ul� 
.................................................... .............. ... .. ................... ............ _-- _.. --
Styrene 5.0 Ul/Ul UlIUl Ul/Ul� ........................ _................� 
Total Xylenes 5.0 Ul/Ul Ul/Ul� ................... .. ........................ 
Ouantltatlon limit Multiplier 1.2 1.3 
......... --- .. - .. -.... ------ ..... -_ ... - ................� 
Date Rec~i  ved by laboratory 8118/89 8/18/89� 
_ - __ .. - _- .. _ . ..... -_ .........� 
Date of Analysis 8122&8124 8123&8/24 8123 & 8/24 8/23 & 8124 I 8/23 & 8/24�--_ .. _-_ .......... ----- ... ...... -......� 
Instrl.lllent Used for Analysis MS-70-3 MS·70-3 MS-70-3 MS-70-3 MS-70-3� 

NOTES:� C~und was not detected 
Quantitatlon is approKirnate due to l Imitations identified during the 
qual ity control review (data val idation). 

B This result Is qualitatively suspect since this c~und  was detected 
In a field andlor laboratory blank(s) at a simi lar level. 

R Unreliable result - Analyte mayor may not be present In this sa~le.  

Ul This analyte was not detected, but the quanti tat Ion limit Is probably 
higher due to a low bias Identified during the qual ity assurance review. 

page 2 ...........·1··.............,........� 
Field IOutfall J Outfall J Outfall L 
Blank I Bl~~e  10·12 14-16 10·12 

964318 964319 963289 963290 963291 
... ----------- -----_ ... -.. _- ... 

Analyzed� 
Twice� _._ ... _... \...............� 

ug/l I ug/l I ug/kg ug/kll I ug/kg� . _. _. -_. _...... _........ ----- -- --

-..... --
Ul/' 

-.. -...... -I··············· 
Ul/' 

_............... _ .... _-�
Ul/·

---_·---····1--····-·······-
Ul/' 

.. -----_. -_.-
Ul/· 

~~i:····I--···-27  

..---
Ul/' 

1.0 1.0 2.4/4.6 1.3 1.7 
-_... --- ... --_... --_.. --.... -- ---........ --.. _......_. __ ._-- ......... --..� 

8118/89 8/18/89 8/3189 8/3/89 8/3/89.----- .... .. ..... -_. _ ... --_.. .-..-.- ..... ... _. -..-.__ .. _.... ..-_.........� 
8/22/89 8/22189 8/9 & 8110 8/9/89 8/9/89.. ....... _-_ ... _... _........ -_......... -_.. --_.. -. _... .. -_..... --... -_...... .. _. -_ ...� 
MS-70-3 MS·70-3 "S-70·3 "5·70-3 "S·70·3 .. _.. -- ..... .. _...... --_ ...... --.. 

~  

0) 
t\) 

I 
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TABLE 4-3 (cant I d. ) 

ClP - TENTATIVELY IDENTIFIED 

H2" S~le Nurber 

Laboratory S~le  NlII'ber 

Remarks 

COMPOONDS Est lmated Concentret Ions 

Outfall 0 
20-24 
964312 

Outfall B 
10-12 

964313 

Outfall B 
14-16 

964314 

Anelyzed 
Twice 

Anelyzed 
Twice 

Analyzed 
Twice 

Outfall E 
10-12 
964315 

Anal yzed 
Twice 

Outfall E 
12-14 

964316 

Anal yzed 
Twice 

Outfall N 
8-12 

964317 

Analyzed 
Twice 

Field 
Blenk 

964318 

Trip 
Blenk 
964319 

Outfall J 
10-12 

963289 

Analyzed 
Twice 

Outfall J 
14-16 

963290 

page 3 

Outfall l 
10-12 

963291 

CQMPOONDS 

Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/l ug/l ug/kg ug/kg ug/kg 

VOLATILE COMPONENTS 

2500 J/ 200 J 

13 , 200J/12, OOOJ 330 J 

OecahydrOOM!thylnaphthelene 

Decane 

I  ~~~~~~~:cane  iSOOM!r 

Undecane 

Unknown hydrocarbon 

I I I 

2700 J/ 17,000JI29,000J 
...................................................................................................... 
24,800 J/ 1520 J/ 17,000J/16,800J 

........................................................................................................... 
24,000J/48,000J 4900 J/ 18,000J/31,000J 

.............................. ............... -- - -

-/7500 J 450J/13,000J -/15,000J 

I I 360 J/ I I I I 

1900 J/

7200J/6800J 

14, 000Jl12, 700J 
.. 
9100J/7800J 

11, 200J/l 1,300J 

I 

I 
_ 

I 

250 J 

970 J 

1080 J 
-

1160 J 

240 J 

C9H12 Alkylbenzenes 

6.0 J 

Dimethyldecane iSOOM!r ............................................... 
Methylundecane iSOOM!r 
.............................................. 
Unknown· chlorinated 

Trimethylhexane iSOOM!r 

~ 

0') 

W 

I 
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TABLE 4-3 (cant I d. ) 

All Solids Reported on II OryWelght Basis - page 4� 
- •••• _ ••• ••• .. 1·· _.- --_ ••• --- 1 _ ••• - _._ _. __ ••• • I _ ••••••••••••••••• __ ._ 1 •••••• __ . 

OUtfllll 0 OUtfall B OUthll B OUtfall E Outfllli E OUtfall N Field Trip out;;ii- ~I~;;;ii- LOUtfall J 
20-24 10-12 14-16 10-12 12-14 8-12 Blllnk Blllnk� 10-12 14-16 10-12�

964312 964313 964314 964315 964316 964317 964318 964319� 963289 963290 963291� 

us/kg US/kg us/kg us/kg ug/kg US/l ug/L us/kg us/kg ug/kg 

NA 

NA 180 R 

NA 

49 R NA 

NA 

NA 2200 R 

NA 110 R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Coopound was not detected 
J QUllnt I tilt ion is approximate due to I imitations identified during the quality control review (datil validation). 
B This result Is qualitatively suspect since this c~  WIIS detected In a field lind/or laboratory blank(s) at a similar level. 
R Unrel iable result - Analyte mayor may not be present in this sample.� 
Ul This analyte was not detected, but the quanti tatioo I imit is probably higher due to a low billS Identified during the quality assurance review.� 

EXTRACTABLE ORGANIC ANALYSIS 
................................... -- _._� 

H2M SII~1 e NUltler 

laborlltory SII~le  N~r  

Remarks 

Units 

Pest Icldes 

Del tll-BHC 

Gal1Tf1a-BHC (l indane) 

Heptachlor 

Aldrin 

Heptachlor Epoxide--_ -
Endosul fan� 

Dieldrin� 

4,4' -ODE� 

Endrin� 

Endosul fan II� 

4,4 ' -00T 

Methoxych lor 

Endrin Ketone 

Aqueous
Quant I tat I on Quant Itllt Ion 

ANALYTICAL RESULTS 
--_ _._ 

I Solid 

Limit 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.10 

0.10 

0.10 

0.10 

0.10 

0.50 

0.10 

NOTES: 

Limit 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0� 

16� 

16� 

16� 

16� 

16� 

80� 

16� 

80� 

80� 

80� 

~ 

(J') 
~  

I 



I I I I I I I� I I I I I I ITABL~  4-3 ~cont'd~)  

EXTRACTABLE ORGANIC ANALYSIS - ANALYTICAL RESULTS All Solids Reported on e Dry.Ueight Basis� - page 5 

H2M San.,le Nurber Outflltl 0 OUtfllll B OUtfllll B Outfllll E OUtfllll E Outfllll N Field Trip OUtfell J OUtfllll·~I~;f~ll·l  

20-24 10-12 14·16 10-12 12-14 8-12 Blenk Blank 10-12 14-16 10-12 
laboratory Sempl e N\.II'ber 964312 964313 964314 964315 964316 964317 964318 964319 963289 963290 963291 

Remarks 

Units� ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/l ug/l ug/kll ug/kll ug/kg 

PCBs� Aqueous I Solid 
Quantltetlon Quentltetlon 

L1",1t LImit 

Aroclor- 1016 0.5 80� NA 

NA 

1900 
---- . ................................. .. .......................................... .. ......... -_ .. 

NA 1200 J .............. ......... _....... -..... . .................................. ............................ ... ..................................... .. ............ __ .. ......... -- ................ _.. ... .................... -_ .............. ... --_ ......... ", ...� 

.. _............. ......................... .. ... ................................ ............................. - .................... -.................... -- ................ .............................. .. .................................... .. .. -- .................� 

Quantitatlon limit Multiplier� 1.25 1.25 1.25 1.25 1.25 1.25 1.0 NA 4.75 1.25 1.75 
_ _ _ _ . ................... ........................ .. ........ -................. -....... .. ............................ .. ................................... -- ....... ---- ................................... ... ...................... -- ......... .................................. .. ................... ... ... _- .. -.. 
Date Received by laboratory 8/18/89 8/18/89 8/18/89 8/18/89 8/18/89 8/18/89 8/18/89 NA 8/3/89 8/3/89 8/3/89 
.................... _ _ - ... .. -_ ........... - --_ .. -........ -. --_ ............... --_ ........ _........................... .................... -- . .;. .. - ..... - ................... ... ............................... ...................................... .. _.................................. -_ ................... ....... 
Date Sarrple Extracted 8127189 8/22/89 8/22/89 8/22189 8/22/89 8/22/89 8122/89 NA 8/3/89 8/3/89 8/3/89- ........... -.......... --_ ....� ---- ..... -. ---- ............. ... --------- -... ---- -- .. -- .. -_ ... _. ...... -......... __ ...... _- ._--- .. _.... _... -_.. -_... _...... - ... -_. _.....--- _... _.. -_... --_ .......... - ... ........ - _.... _
Date of Analysis� 9127189 9127/89 9127/89 9127/89 9/27/89 9/27/89 9/27/89 NA 8/12/89 8/12/89 8/12189 

_................ ---_................� 

NOTES:� C~ wes not detected� 
Quantltatlon Is epproxlmate due to I Imitations Identified during the� 
qullllty control review (date vat Idatlon).� 
This result is quelitatlvely suspect since this c~und  was detected� 
in II field end/or laboratory blankCs) et e simi lar level.� 

R� Unreliable result - Analyte mayor may not be present in this sarrple. 
Ul� This analyte wes not detected, but the quantitation I imit is probably 

higher due to e low bias identified during the quality assurance review. 
See the qual I ty essurllnce revl ew. 

~ 

r 
m 
CJl 



I I I I I I I I I I I I I I I• T~DC  4-J (Cant'd.) 

VOLATILE ORGANIC ANALYSIS 

H2M Sa~le Nurber 

Laboratory Sa~l  e Nl.ft'ber 

- ANALYTICAL RESULTS 

OUtfall " 
10-12 
963292 

OUtfall " 
18-20 
963293 

All Sol ids Reported on a Ory \leight Basis 

IOUtfal1 I IOUtfa11 I IOUtfa11 C IOUtfal1 C 
10-12 20-22 10-12 14-16 
963294 963295 963296 963297 

Outfall 
BA-2 10-12 

963298 

OUtfall 
BA-2 16-18 

963299 

OUtfall IOutfall IOUtfall IOUtfall 
BA·l 16-18 BA-l 10-12 B-1 10'12 B-2 20-22 

963301 963300 963302 963303 

Trip 
Blank 
963304 

Field 
Blank 
963305 

page 6 

OUtfall K 
10-12 
963013 

VOLATilE 

Remarks 

Units 

CCf1PCXJNDS Quant I tat Ion 
LImit 

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg 

Analyzed 
Twice 

ug/kg 

Analyzed 
Twice 

....................... I •• I 

ug/kg 

__ _ 

ug/kg 

I -. __ ._ 

ug/kg ug/L 

I ••• 

ug/L 

• __ ._. 

ug/kg 

_ _ 

Ch I oromethane 10 

Bromomethane 

I~;~~i-~hi~~ide  

I- - - •• - - - - - •• - - - - - - - - - ••• - - -

ICh I oroethane 
- - .. _.. - __ ... 

,"'ethylene Chloride
1------

I 

Acetone 

Carbon Disul fide
1-------·-------
!' ,1-D i chloroethene 

i~: ~  ~~ i~hi~~~~;h~~~ 

I ~~~~ ~ ~ ~ ;~~~;  ~h i~~~ethene 

10 

10 

10 

5.0 

-~~--- -1- ---- --- ---I·- -- --. ---1----.- _.- -I .. ~ ~~ ~ 

5.0 

5.0 

5.0 

5.0 

13 J 

1100 J/

110 J/ 7.0/-

Ch I oroform 5.0 

I 
~  :~~~~~~~~roethane  

2-Butanone 

5.0 

10 R I R 

1,1,1- Tri chi oroethane 5.0 

Carbon Tetrachloride 5.0 

Vinyl Acetate -------- ... -.-
Bromodi chloromethane 

10 

5.0 

1,1,2,2-Tetrachloroethane 5.0 UL/' 

, ,2 -Di ch loropropane
- _ _ .. 
trans -1, 3-D i ch loropropene 

5.0 

5.0 UL/

4.0 B 16 B 17B 5.0 B 5.0 B 580 J/470 7800J/610,000J 250/210 67 3.0 B 8.0 B 

Dibromochloromethane Ul/

1,1,2-Trichloroethane 5.0 Ul/ 47 J/

5.0 UL UL 

~ 

(J') 
(J') 

I 



I I I I I I I� I I I I I I I II TABLJ4-J (Jont'd.' 

VOLATILE ORGANIC ANALYSIS· ANALYTICAL RESULTS All Sol ids Reported on.e Dry \/eight Bllsis - page 7_·····--·-1---·-·_--
H2" S8II'p1 e Numer OUtfall H OUt fII I I� 

10·12 18·20 10·12 20-22 10-12 14-16 BA-2 10-12 BA-2 16·18 BA-1 '6·18 BA·1 10·12 B-t 10·12 B·2 20·22 81enk Blenk 10-'2� 
OUtfall H 100tfall I IOUthll I lOUt fill I C 100thll C OUthll Outfell IOUthll IOutfell IOUthll Trip Field Outfall IC 

Lllboretory S8ll'ple Numer 963292 963293 963294 963295 963296 963297 963298 963299 963301 963300 963302 963303 963304 963305 963013 

Analyzed Analyzed Analyzed
Remerks Twice Twice Twice 

-_ 1 1 , _ •• 1_ ••• __ _ • •� .. 

Units� ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/L ug/L 

VOLATILE COMPOUNDS OUllntiution 
Limit 

c i s-1 ,3-Dichloropropene 5.0 

Bromoform� 5.0 

2-Hexanone� 10 

Tet rach loroethene� 1700 J/

TOluene� 5.0 UL/ 2000 J/-� UL I UL 
• • •••••• 1_ 1 ••••••••••••••••• 1 1 _-.- _••• - _•• -. - - I- - •• - - - -. 

5.0� UL/!~~~~~~~~~~~e  UL I UL 

.Ethylbenzene 5.0 UL/ 300 n- UL I UL� 

Styrene 5.0 UL/·� UL UL� 

Totel Xylenes 5.0 1500 J/� UL UL--_ - .. -- .. -·---I-----~~~:Ouantltlltlon limit Multiplier 1.1 1.1 1.3 1.4 1.3 1.2 1.2/5.5 1.4/1700 1.5/5.9 I 1.3 I 1.2 I 1.3 I 1.0 I 1.0 I 2.6......................................................... - ................................. ;, ......... 
Date Received by Laboratory 8/3/89 8/3/89 8/3/89 8/3/89 8/3/89 8/3/89 8/3/89 8/3/89 8/3/89 I 8/3/89 I 8/3/89 I 8/3/89 I 8/3/89 I 8/3/89 I 7129/89 

8/9/89 8/9/89 8/9/89 8/9/89 8/10/89 8/10/89� 8/10/89 8/10/89 8/10/89 8/10/89 8/10/89 8/10/89 8/3/89 

"5-70-3 "S-70-3 "5·70·3 "5-70·3 "5-70-3 "5·70-3� "5-70-3 "S-70-3 "5·70-3 "5·70-3 "S-70·3 "5-70-3 "5-70-3 

NOTES:� COITpOUI'ld WIIS not detected� 
QUllntitetion is approximate due to limitlltions identified during the� 
qUlllity control review (dlltll vlllidlltion).� 

B This result is quelitlltively suspect since this c~und  WIIS detected 
In I' field lind/or lllborlltory blenk(s) lit II similer level.� 

R Unrelillble result· Anelyh lIlIIy or mey not be present in this sllll'4lle.� 
UL This enlllyte was not detected, but the qUllntitlltion limit is probably� 

higher due to I' low bies identified during the quality IIssurance review. 

~  

0') 
~  

I 
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TABLE 4-3 (cont'd.) 

H2M SBq:lle Nurber 

laboratory Sa~le  Nl.Mber 

ClP - TENTATIVelY IDENTIFIED COMPOONDS Estllll8ted Concentrations 

OUtfall " IOUtfall I
18-20 10- 12 
963293 963294 

OUtfall" 
10-12 
963292 

IOUtfa11 I
20-22 
963295 

All Sol ids Reported 01') a Dry "'eight Basis 

OUtfall 
BA-2 '6- 18 

963299 

OUtfall 
BA-2 10-12 

963298 

IOUtfall C IOUtfa11 C
10- 12 14- 16 
963296 963297 

--~;;~ll- -I-~;;~ll--I- ~;;~ll- -,-~;;~ll--
BA-' 16-18 IBA-' 10-'2 B-1 10-12 B-2 20-22 

963301 963300 963302 963303 
BI~~~ 

963304 

Field 
Blank 
963305 

• plIge 8 

OUtfall Ie 
10-12 
963013 

................. -_ ••••••••••••••••••••• 1 •••••••••• 1 .1_ 1_ __ ••• _ 1 •••• I 1 ••••••••••••••• 1 • _ 

Remarks 
Analyzed 

Twice 
Analyzed 

Twice 
Analyzed 

Twice 

Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/l ug/l ug/kg 

COMPOONDS 

VOLATilE COMPONENTS 

oi methyldi suI 1ide 
16 J 

1,1,2- Tr i ch loro- 1,2,2- trl 1luoroethane 25 B '1 B 14 B 

Laboratory artifacts 
...................................... 258 R 223 R 

Unknown hydrocarbon ..................................... -
Oimethyloctane isomers 250 J/550 J 9900 J/ 22 J/

Propyl heptane Isomer 
............................................ 42 J/

Unknown cycl ic hydrocarbon 247 J/640 J 
.................... 

3200 J/8700 J -/41 J 

Decane 350 J/660 J 
....... _------

Undecane 420 J/910 J 
.....................  7300J/21 ,OOOJ 69 J/

Decahydronap/l tha Iene 
- .. - .. _... _ ... _... __ ... _--_ .. _. 150 J/330 J -/1 16 J (3) 

Unknown (nurber 01 peaks) 
............................................ 

81J(1)/180 J -/8700 J 

C9H12 Alkylbenzene 4300 J/

Methyldecane isomer 5100 J/

C10H14 Alkylbenzene 3600 J/

oi ch lorobenzene isomer 3000 J/

Aromatic ketone -/8700 J 

89 J/

-/35 J 

H,:l.� 
I� 

en 
00 



I I I I I I I I I I I I I I I I I I I 
TABLE 4-3 (cant' d. ) 

EXTRACTABLE ORGANIC ANALYSIS - ANALYTICAL RESULTS All Sollds Reported.on I Dry \leight Blsls - page 9 

H2H SBq:l1 e Nurber Outflll "IOutflll "IOutfall llOutfll1 'IOutflll CIOutfill C\ Outflll 100ttill 100tfill IOutflll IOutflll IOUtflll ITrip IField 100tfllllC
10- 12 18-20 10- 12 20-22 10- 12 14-16 BA-2 10- 12 BA-2 16- 18 BA- 1 16- 18 BA-1 10-12 B-1 10-12 B-2 20-22 Blink Blink 10-12 

laboratory Sa"",le NlIIt>er 963292 963293 963294 963295 963296 963297 963298 963299 963301 963300 963302 963303 963304 963305 963013 

Remarks 

Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/l ug/l ug/kg 

Pest icides Aqueous I Solid 
Quanti tat Ion Quantltltlon� 

L11111 t L11111 t� 

Alpha-BHe 0.05 8.0 

0.05 8.0 170 R............. ............. 
0.05 8.0 _____ a_ .. ...................... ..� 
0.05 8.0 .............. ............ ..� 
0.05 8.0 ............... ............. ..� 
0.05 8.0 ................ ...................... ..� 
0.10 16 ............... ..... -...........� 
0.10 16 ............. -..... -............ -.. 

EOOdn 0.10 16 ...... -...... ............ 
EOOosul fen I' 0.10 16 

..... -.......... ....... _...... 
4,4'-000 0.10 16--_ .. _.. _- -.......... -
EOOosul fan SuI fete 0.10 16 

................ .. .. -_ ...... 
4,4'-00T 0.10 16 850 

Alpha Chlordane 0.50 80 

Toxaphene 1.0 160 

NOTES: COI11XIuncf was not detected 
J Quanthltion Is approxilll8te due to limitations identified during the quality control review (datil vlllldatlon). 
B This result Is qualhltlvely suspect since this c~und  was detected In a field and/or laboratory bllnk(s) It a similar level. 
R Unreliable result - Analyte l118y or l118y not be present in this sll~le.  

Ul This lnalyte was not detected, but the quantltation limit Is probably higher due to a low bias identified during the quality ISsurance review. 

~  

(j) 
t.O 

I 
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TABLE 4-3 (cant' d. ) 

eXTRACTABLE ORGANIC ANALYSiS • ANALYTICAL RESULTS All Solids Reported on a Dry Uelght Basis - page 10 

H2" S~le NUlber OUtfall H ~;;;ii'~I~;f;ii-i I~;;;i  i-i I~;;;ii-~I~;f;ii-~I'  ~;f;ii-'I-~;;;ii-'I-~;;;ii- -I·~;f;ii ·-I-~;;;ii-I-~;;;ii-I-;;i;--I-;i;id-I~;;;ii-~  

10-12 I 18·20 10·12 20-22 10·12 14·16 BA-2 10-12 BA-2 16·18 BA-l 16-18 BA·l 10·12 B-1 10-12 B-2 20-22 Blank Blank 10-12 
Laboratory Sa"l>le NlII'ber 963292 963293 963294 963295 963296 963297 963298 963299 963301 963300 963302 963303 963304 963305 963013 

Remarks 

ug/kg I ug/kg I ug/l I ug/l I ug/kg~~i~~ ~ ~ ~ ~  ~~ ~ ~ ~~ ~ ~  ~ ~ ~ ~  ~~ ~ ~ ~  ~ ~  I~ ~ ;::~ ~~ -~~ ~ ;~~ ;;~~~  ~ I~ ~~~~!  ~ ~ I~~ ~~~~~  ~ I~ ~ ~~~~  ~  ~  1~~~~~~~ ~  I~  ~ ~~~~ ~ ~ I~ ~ ~~~~~~  I~  ~~~~~ ~ ~ ~ I~ ~~~~~~ ~  ~ I~ ~ ~~~! ~ ~  ~  I~~~~~! ~ ~ ~ I 
Quant I tat Ion Ouant I tat Ion� 

limit limit�.. __ .__ .....� ... _._._ ............. _-_. - - ... - ......... _- - ... -.... -... ..... _ .................. .. ................ ... ............. -_ .. ....................... ... .. -_ ................ ...................... ...� 
Aroclor-l016 I 0.5 80� NA ........................ ................. ..� .......... ................. ... ................. . ........... ............ ............. .......... .................. .. . ......... ......... .. ................ ....� 

80 NA ........................... ................. ... ........... .. _................. .............. .. .......... .......... ....................... ... -.... _- ..... .................... .. ...... _-- ...... .......... ......... . .....� 
80 NA .......... ................ .............. .......... -....... -_ .................. .......... _.. .............. ................ _....... ....................... ... ........................ ..................... ....................... ............... - .. --
80 NA ............. ......... ............ ........... -... ...... _..... _.... ................ ........... ..... _. _........ ................. ............. ................ .............. ............. ....� 
80 NA................. .......... . ................ ....... _. ........ _- .... _........ .. _........ _..... .................. ............... ........ -........ _............ ................ ......... _... - _.... 

160 NA....... _. ... _....... ....................... ........ ---_. .. _............... --...... -_ .... ..... -.. -... ................... .......... -.. ............... _- -_ ..... _.... ................. -............ .... -
1.0 I 160� 240 2700 NA............... ............... . ............. .....-... ...... ..� 

.......... -..... ......... .. ............. .... _... -- -.. ...... -
1.12 1.25 1.25 1.62 1.25 1.25 1.25 2.7S 1.25 1.12 1.12 1.25 NA 1.0 5.12......................... -... ............ _. ............... .................... .. .... _... _. -- ............... ........ .. .-............. ....... - ......... .............. - .. _................. .......... . ............. ... _.....�... -. -_ . ........... ..� 

Date Rece Ived by laboratory� 8/3/89 8/3/89 8/3/89 8/3/89 8/3/89 8/3/89 8/3/89 8/3/89 8/3/89 8/3/89 __ .__ ... 8/3/89 8/3/89 NA 7129/89 7/29/89 

8/3/89 8/3/89 8/3/89 8/3/89 8/3/89 8/3/89 8/4/89 8/4/89 8/4/89 8/4/89 8/4/89 8/4/89 NA 8/1/89 7/31/89 

.. _............. ... _.... _.. - .. ..... _.... _ ... -............. --- ._ ............. _... _. -- _.... .. _........... ....� 

_............. - -... -.... -_.... - .... -_. _..-... ............. .. ..... -_. _. _.. ............. -. -. _.... ... _... -_.. ........... .. .... _.....� 
Date of Analysi;------------ ---~~~~~~~~~  ~~~~~~~~~~~~I~~~~~~~?~  ~~~~~~~~~  ~~~~~~~?~  ~~~~~~~~~  ~~~~~~~~~  8/12189 8/12/89 8/12189 8/12189 8/12189 8/12189 8/12189 NA 8/19/89 8/18/89...... _........ ............... - ............ -...... ......... _...� 

NOTES:� C~ was not detected.� 
Quentltetlon Is approxllllllte due to limitations Identified during the� 
qual I ty control revl ew (data val Idat Ion).� 
This result Is qualitatively suspect since this c~  was detected� 
In a field and/or laboratory blank(s) at a simi lar level.� 

R Unreliable result - Analyte l118y or may not be present in this s8~le. 
 

Ul This anal yte was not detected, but the quant itat i on I imi tis probabl y� 
higher due to a low billS identified during the quality assurance review.� 

~  

""-l 
o 
I 



I I I I I I I I I I I I I I I IlABLE 4~J  (COn!'do) 

VOLATILE ORGANIC ANALYSIS· ANALYTICAL RESULTS All Solids Reported one Dry \leight Besis • page 11 

H2M S~l e NUllber -~;f;ii-~·-I~;f;ii·~·I~;f;ii·~-I~;f;ii·~-I'--T;i~--'  Field 
12·14 14-16 10·12 14-16 Blank Blank 

Leboretory S~le  Nl.Rber 963014 963015 963016 963017 963018 963019 -- .. - __ _-- -_ _------- ------_ .. 

Remarks 

Units ug/kg ug/kg ug/kg ug/kg ug/L ug/L 

VOLAT IlE COMPOUNDS OuantltaHon 
limit 

Ch I oromethane 10 

Bromomethene 10 

Vinyl Chloride 10 

Ch I oroethene 10 

Methylene Chloride 5.0 

Acetone 10 95 B 

Carbon Disul fide 5.0 

1.1·Dichloroethene 5.0 

~:~  :~~~~~?~?:~~~~:_.'-'- --"I--"~:~ 

Total 1.2-0ichloroethene 5.0 

5.0 

5.0� 

10� 

5.0 62 

Carbon Tetrachloride 5.0 

27 14 B 9.0 B 

~,� 
--.J 
~ 
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TABLE 4-3 (cont'd.) 

VOLATILE ORGANIC ANALYSIS· ANALYTICAL RESULTS All Solids Reported on e Dry \lel]ht Besls -page 12 ............................. ---_ .....� 
H2M S"""le Nurber ••• " •• -. - •• 1-~;;;ll·~··I~;f;ll·~·I~;f;ll'~  -I~;f;ll·~.  -.-;; i~---,- -;i;ld··· 

12-14 14-16 10·12 14·16 Blenk Blenk 
Laboretory Se~le  Nurber 963014 963015 963016 963017 963018 963019 

•••••• __ • 1 ••••••••••••••••••••••••••••••••••••• __ ••••• _. •••"._, __ 

Remarks 

Units� ug/kg ug/kg U9/kg ug/kg ug/l ug/L 

Chlorobenzene 5.0 

Ethyl benzene 5.0 

Styrene� 5.0 

Total Xylenes 5.0 
..........................� 

2.0 1.2 1.6 1.0 1.0 ......................... ........... 
7129/89 7/29/89 7/29/89 

... -_ ............... ..... ............� 
8/2189 8/3/89 8/2189 B/'Z/89 812/89..... _-_ .. _.. - ........ -.

MS·70-3 MS-70'3 MS· 70-3 MS-70-3 MS-70-3 
.......... -_ .........� 

NOTES:� C~lJ"ld was not detected 
Ouantltation Is epprolllftlllte due to l imitetions identified during the 
quellty control review (data velidation). 
This result Is quelltetlvely suspect since this c~und  was detected 
In e field end/or leboratory blank(s) et e similer level. 

R Unrelieble result - Anelyte mayor may not be present in this sa~le.  

UL This enalyte wes not detected, but the quantitation limit is probably 
higher due to e low bies identified during the qual ity assurance review. 

~  

I 
-...l 
l'V 
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TABLE 4-3 (cant' d. ) 

CLP - TENTATIVELY IDENTIFIED COMPClJNDS • Estimated Concentrations -page 13 

~~. ;~~l;' ;~;.- - ·~·_-_·_···I·~;f~ll-K--I~;f;ll·K  ·I~;f;il·~-I~;f;li-~·I··';;i~'-·I·  ';i;ld··' 
12-14 14-16 10·12 14-16 Blank Blank 

Laboratory Sa""le Nl.II'ber 963014 963015 963016 963017 963018 963019 
........................................ _ - _- ._-_ .� 

Remarks 

Unl ts ug/kg ug/kg ug/kg ug/kg ug/l ug/l 

COMPClJNDS 

VOLATILE COMPONENTS� 

Unknown hydrocarbons (nurber of peaks) 83 J (4)� 

Methyldecane I somers 38 J (2)� 

Undecane I I 31 J I 13 J� 

Unk.nown (nl.ll'ber of peaks) I I 40 J (2) I 81 J (5)� 

Unknown cycl I c hydrocarbon 21 J� 

Olmethyloctane Isomer I I I 12 J� 

~ 

....:] 
W 

I 
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TABLE 4-3 (cantld.) 

EXTR"CT"BlE ORG"NIC AN"lYSIS • "N"LYTlC"l RESULTS "II Solids Reported on a Dry ueilht Basis ·page 14 

~2~ -;~~i~ -~~;- _. _..---_....._..-.._.._..-._..--'I~~~~~i -~-I~~i~~i·  ~ -I~~~~~~ -~  -I~~:~~i-~ ---:r~ie-· -1----:1:i~ 

laboratory Sa~le  NUilber 963014 963015 963016 963017 963018 963019 
.- - _ - - .. _---- ----.-._ .. - -------- .. 

Remarks 

Units ug/k.g ug/k.g ug/kg ug/kg ug/l ug/l 

Pesticides ,,~ous  I Sol id 
Quantitatlon QUllntltlltlon� 

li",1t limit� 

"lpha-BHC 0.05 8.0 N" 
Beta-BHC 0.05 8.0 N" 
Del ta-BHC 0.05 8.0 N" 
Garrma-BHC (lindane) 0.05 8.0 N" 
Heptachlor 0.05 8.0 

"ldrin 0.05 8.0 

Heptachlor Epoxide 0.05 8.0 --_ ..... __ ... _-_ ... -
Endosul fan 0.05 8.0 

Dieldrin 0.10 16 

4,4 1 -OOE 0.10 16 

Endrin 

Endosulfan II 

4,4 1 -000 

Endosul fan SuI fate 0.10 16 N"-----_ ... - - .......... _-- ............ ................... .. --_ ... __ ........ ................. _..... .................... ... ............ ... 
4,4 ' .00T 0.10 16 N" ........ - ... _- .................... .................. .. ...... _.......... _- ...................... .................. - ............... 
Methoxychlor 0.50 80 
_.... --_ ..... --- .......... _.............. .......................... .. ..................... - .............. .................. .. ................... .. - .. - .... 

N"
Endrin Ketone 0.10 16 N"-- .. __ ....... ........................ .. ......... -_ ........ ............... - .................... - .. - .. - ............. ........... ... 

alpha Chlordane 0.50 80 N" ----------- .. --. ... ........................ ....................... . ............. ........ _.. .............. ... -- ...... 
galTlM Ch Iordane N"-_. -_ .. -I- ----80--- --'- .................. ......... - ...... ...... -.--_._ .. . --_.............. ........... - ... 

Toxaphene 1.0 160 N"........... _............... ................... ... .... - -- - - - - - .. _.. _..........� 

NOTES: COll'pOUnd was not detected 
J Quantitatlon Is approximate due to limitations identified during the quality control review (data validation). 
B This result is qual itatively suspect since this c~  was detected in a field and/or laboratory blank(s) at a sl"'llllr level. 
R Unreliable result - "nalyte mayor may not be present in this sa~le.  

Ul This analyte was not detected, but the quantltation limit is probably higher due to a low bias Identified during the quality assurance review. 

~,� 
'J 
~  
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TABLE 4-3 (cant' d. ) 

EXTRACTABLE ORGANIC ANALYSIS - ANALYTICAL RESULTS All Solids Reported on a Dry \lei!lht Basis -page 15 

H2H S~le NUItler Outfall IC 100tfall I( 100tfall M 100tfall M Trip Field 
12-14 14-16 10-12 14-16 Blank Blank 

Laboratory Sa""le Nurber 963014 963015 963016 963017 963018 963019 

Remarks 

U"i ts ug/lcg ug/kg ug/kg ug/kg ug/L ug/L 

PCBs Aqueous I� Solid 
Quentltat Ion Quant I tat Ion 

L1mi t L1mi t 

Aroc!or-1016 0.5 80 

Aroclor-1221 
- ....... -- .. -_ ..... 0.5 80 

Aroc! or ·1232 0.5 80 

Aroclor-1242 0.5 I 80 NA 

Aroclor-1248 0.5 80 NA 

Aroclor-1254 1.0 160 NA 

Aroclor-1260 1.0 160 NA 

auantitation Limit Mulitpller� 4.25 3.75 1.5 1.5 NA 1.0 .............................................................� 
Date Sa""le Received by Laboratory 7/29/89 7/29/89 7129/89 7/29/89 NA 7/29/89� 
... ..~ 

Date Sa""le Extracted� 7/31/89 7/31/89 7/31/89 7/31/89 NA 8/1/89�
- ...... ------_._- .....� 
Date of Analysis 8/18/89 8/18/89 8/18/89 8/18/89 NA 8/19/89�-._-- .. _.. _. -_ ...... _--_ .. 

NOTES:� C~und was not detected. 
Quantitation is approximate due to limitations identified during the 
quality control review (data val idation). 
This result is qualltlitively suspect since this cOl\lXlund was detected 
In a field and/or laboratory blank(s) at a similar level. 

R Unreliable result· Analyte mayor may not be present in this s8"l'le. 
UL This an8lyte was not detected, but the quantitation limit is probably 

higher due to a low bias Identified during the quality assurance review. 

~  

....:J 
CJl 
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TABLE 4-3 (cant' d. ) 

INORGAN ICANAL YS IS ANAL YT ICAL RESUl TS All SOliDS REPORTED ON A DRY \lEIGHT BASIS -page 1 
... -----_ .. _---- .. ---
H2H Sa~le NUlDer OUtfell B IOUtfe11 B OUtfell D IOUtfali E IOUtfa11 E 

10-12 14-16 20-24 10-12 12-14 
laboratory S~le  NlII1ber 964321 964322 964320 964323 964324 

Percent Sol ids 80.5% 82.3% 80.3% 82.9X 85.5% 

Uni ts I mg/kg I mg/kg I mg/kg I mg/kg I mg/kg 

INORGANIC elEMENTS Detection� 
limit� 

AlUllinun P 102 14,300 9060 11,200 14,300 11,200 

Ant imony 26 50.6 
NOTES: 

Arseni c 3.0 8.7J I 15.5J I 11.1J I 8.5J 16.6J Element was not detected. 
(ft)· The resul tis greater than or 

Bar iUll PI 35 equal to the instrunent detection 

Beryll iLlll PI 2.0 (o:!~;-~-I-·o:!~~~-·I·--~~:~--··I·(o:~;·~·I-(o:;  limit, but less than the ClP 
required detection limit. 

• Ouantitetion is epproximate due to 
140 J 84.7 J 19.6 J 103 J 38.7 J limitations identified in the quality _ ---- - ---- _- _._ .. -_ ..  assurance review. 
2790 2250 1440 13,300 33,800 B • This result Is qualitatively suspect._ .. __ .. _- --_ ---_ __ _------ -. __ ._. since this constituent was detected 

157 J 90.0 J 45.9 J 308 J 133 J in a field and/or laboratory blllnk(s)-._-- .. - .. ---- - .. - _ --- _ ----  lit II similar level. 
13 16.2 J 10.2 J Unreliable results· Analyte mayor~~~~~  ~ ................ ...�

I may not be present in this SII~le•
Copper P 11 1230 J 506 J Ul - Not detected, but the detect ion limi t 

is probably higher than reported
Iron P 16 35,400 I 24,200 I 26,800 based upon II low bi as i dent if i ed 

during the qual ity IISsurence review. 
lead P/Fl/F 41/10012.0 41.1 ......... .. 
MagnesiUll P/Fl 174/200 4620 

Manganese P 3.0 1750 J 641 J ANAL YT ICAL HET Hoo:� 
P Inductively Coupled Plasma� 

Mercury 0.20 F Graphite Furnace Atomic Absorption� 
CV Cold Vapor Atomic Absorption�

Nickel 24 109 FL Flame Atomic Absorption� 
DC Di st illat ion/ Colorimetri c� 

PotassiLlll 445 2010 

SeleniUll 1.0 

P/FL I 6.0110 2.5 J 

SodiUll P 220 (859) (795) (843) 1700 2220 

Thall i UIl 3.0 (0.99) (0.66) (1. 1) 

vanadiUll P 17 20.2 J 14.0 J 13.8 J 25.9 J 18.4 J 

Zinc P 5.0 2n 178 J 87.8 J 328 J 231 J 

Cyanide DC 10 5.2 6.5 J 1.2 J 4.3 J 1.6 J 

~ 

I 
-...l 
m 
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TABLE 4-3 (cant' d. ) 

INORGANIC ANALYSIS - ANALYTICAL RESULTS ALL SOlIDS REPORTED ON A DRY ~IGHT BASIS -page 2 

H2M Sa""Ie Nurber 

laboratory Sarrple Nurber 

OUtfall N loutfell II: 
8·12 10-12 

964325 963020 

OUtfall II: 
12·14 

963021 

\OUtfall II: 
14-16 
963022 

[OUtfall M IOUtfe11 M 
10-12 14·16 
963023 963024 

Field 
Blank 
963025 

OUtfall J 
10-12 

963306 

Outfall J 
14-16 

963307 

OUtfell l 
10-12 

963308 

Outfall l 
16-18 

963309 

Percent Sol ids 37.4X 39.3X 46.7X 53.4X 78.6X 66.0X 41.6X 79.7X 56.4X 81.3X 

Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg ug/l mg/kg lIlg/kg 

INORGANIC elEMENTS Detection 

.flluninun P 102 

l imi t 

15,600 I 30,200.................... ....... _........... 
9310 10,500 8860 16,800 279 3510 

Ant imony P 26 (20.5) 32.4 30.3 16.8 Ul 

Arseni c 6.1 J 4.9 J 3.2 J 
NOTES: 

• EI~nt WIIS not detected. 

Bariun 319 189 450 J 59.8 J 
(,) - The 

equal 
resul t 
to the 

Is greater 
Instrunent 

than or 
detect Ion 

Beryll iun 

Caci'niun 

I~:~~:  65,300 

(1.7) J 

322 J 

6000 J 

(10.0) J 

171 J 

4300 

1840 J 

(5.9) J 14.8 J 

165 J 

3120 

547 J 15.5 

(1.4) J 

4020 J 

56,000 J 

7330 J 

(12.0) J 

1630 J 

(7.3) J 

14.8 J 

(0.74) J 

36,800 J 

1360 J I 374 J ............................ -
(8.9) J (3.2) J 

1IIIIIt, but less than the ClP 
required detection limit. 

• Ouantltatlon Is approximate due to 
limitations Identified In the qual tty 
aSlurance review. 

B· This result II qualitatively suspect 
Iince this constituent was detected 
In II field lind/or laboratory blank(s) 
at a Ilmllar level • 

R - Unreliable relultl - Afl8lyte mayor 

Copper PI 11 6810 J 10,700 J (19.8) 7000 J 1310 J 1890 J I 664 J Ul 
Ny not be present in th i s serrpl e. 

- Not detected, but the detect Ion Iimi t 

Iron 

Lead 

Magnesiun 

PI 16 

P/;;;~ ~ ~ ~~~;~~~o 

41,200 

70.3 

22,100 

27,900 

1070 

20,200 

7250 

2910 

265 

6020 

569 

100 

27,600 J 16,400 J 27,100 J I 9480 J 
Is probably higher than reported 
based upon a low bias identified 
during the quality assurance review. 

Manganese P 3.0 952 J 2170 J 187 J 950 J (13.2) ANALYT ICAL MET Hoo : 

Potassiun 

Nickel 

Mercury CV 

P 

0.20 

24 

445 

330 

(1190) 

0.37 

1 

1 

3270 

620 

0.47 

1 

(402) 

825 I 

(564) 

632 

(405) 

115515515511 

1280 

80.5 

P -
F • 
tV • 
fl
OC • 

Inductively Coupled Plasma 
Graphite Furnace Atomic Absorption 
Cold Vapor Atomic Absorpt I on 
Fleme Atomic Absorption 
Distillation/ Colorimetric 

(1.5) B (0.83) B (0.66) B I (0.52) 

6.8 J 50.5 J 40.2 J 31.6 J Ul Ul 

Sodiun (2220) 2650 (2010) (1460) (754) 934 (287) 

Thall iun 3.0 

Vanadiun P 17 35.7 J 34.0 J <10.2) J 18.6 J 

Zinc P 5.0 1270 J 4510 J 119tl J 493 J (17.3) 

Cyanide DC 10 14.4 J 57.3 J 18.0 J 

~ 

I 
-...1 
-...1 
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TABLE 4-3 (cant' d.) 

INORGANIC ANALYSIS - ANALYTICAL RESULTS ALL SOLIDS REPORTED ON A DRY IJEIGHT BASIS -pIIge 3 

H2" S~le NUlber OUtfall H /OUtfall H 
10-12 18-20 

OUtfall 
10'12 

I IOUtfall I 
13.5-14.5 

/OUtfllll
20-22 

I /OUtfall C /OUtfall C 100tfllll BA-21°utfall BA-2/OUthll BA-1 
10-12 14-16 10-12 16-18 10-12 

IOUtfall BA-1 
16-18 

Laboratory Sa~le  Nurber 963310 963311 963312 963313 963314 963315 963316 963317 963318 963319 963320 

Percent Solids 92.01 84.41 81.91 81.41 64.41 76.61 78.71 83.11 71.81 86.91 n.Ol 

Uni ts I llI9/kg I llI9/kg I llI9/kg I llI9/kg I llI9/kg I llI9/kg llIlI/kg I llIlI/kg Illig/kg 

INORGAN IC ELEMENTS Detection 
limit 

Aluninun P 102 4620 7840 6230 8270 5980 12,100 11,000 7850 

Antimony P 26 UL UL UL UL UL UL UL (11.7) J 

Arsenic 3.0 3.4 J 6.8 J 7.7 J 7.9 J 6.6 J 
NOTES: 

• Eletnent was not detected. 

(34.1) J 49.2 J 120 J 164 J 86.5 J 115 J 
(,). The 

equal 
relul t 
to the 

II greeter 
Instrunent 

than or 
detection 

1.3 J (0.34) J (0.35) J 1.2J (0.84) J (0.84) J (0.78) J 
limit, 
required 

but less 
detection 

than the 
limit. 

CLP 

43.8 J 

67,100 J 

79.1 J 

2090 J 

3.7 J 

3200 J 

326 J 

16,200 J 5060 J 

287 J 289 J 

17,900 J 

260 J 

1no J S 

• QUllntltetlon is approximte due to 
lImltetlons Identified in the quality 
llSsuraoce review. 

- This result Is qualitatively suspect 

Cobal t PI 13 

122 J 

(4.3) J 

112 J 

<7.9) J <7.0) J 

612 J 

(11.5) 

192 J 

12.7 J 

1700 J 

(9.4) J 

1150 J 

<7.8) J (8.8) J 

678 J 2200 J 

(5.2) J 

lince this constituent was detected 
In a field and/or laboratory blank(s) 
at a similar level. 

• Unreliable results - Anelyte my or 
Copper P 11 794 J 212 J 135 J 367 J 1400 J 240 J 178 J 912 J 797 J 1510 J UL 

1liiy not be present In th i s Sll~l  e. 
• Not detected, but the detect ion l iml t 

Iron P 16 

P/fL/F 41/100/2.0 .......................... 

13,000 J 20,200 J 16,200 J 21,700 J 

86.1 

17,800 J 

12.5 

28,400 J 

88.7 35.6 

27,900 J 22,200 J 
........ -_ 

78.0 
.. 

is probably higher than reported 
billed upon a low bias identified 
during the quality llSsuraoce review . 

P/FL 174/200 7030 11,700 4480 4380 2390 

3.0 539 I 591 I 716 1470 8n ANALYTICAL MElHOO: 

Pot ass iun 

Nickel 

0.20 

24 

445 

114 J 

(593) J 

I 

(608) J 

138 J I 

(m) 

90.6 J 87.1 J 

(1020) (787) J 

64.5 J 

P -
f • 
CV' 
fL· 
DC, 

Inductively Coupled Plasma 
Graphite Furnece Atomic Absorption 
Cold Vapor Atomic Absorption 
fl_ Atomic Absorption 
Distillation/ Colorimetric 

Seleniun 1.0 UL UL UL UL UL UL UL UL 

Si lver P/fL I 6.0110 UL UL 7.7 J 12.5 J 13.0 J 2.6 J (1. 5) 5.5 J UL 8.2 J UL 

Sodiun P 220 (910) J (610) J (748) J (1050) J I (1010) J I (899) J (869) 

Thall iun 3.0 (0.76) (0.99) (0.79) 

Vanadiun P 17 (7.8) J <10.6) J 9.0 J 13.0 J 14.0 J 19.1 J 17.5 J 

Zinc P 5.0 152 J 212 J 499 J 956 J 435 J 348 J 234 J 

Cyanide DC 10 13.5 J 5.0 J 7.6 J 10.0 J UL 287 J 270 J 

~ 

I 
-....l 
00 
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TABLE 4-3 (cant' d.) 

.INORGANIC ANALYSIS ANALYTICAL RESULTS ................... __ ................. ---_ ........ .............� 
H2M S~le NUlber 8-1 

10-12 
Leborlltory S~le  Nl.Ilber 963321 
..... _----_ ................ ----- -.. _-_ ........ - .. _.................� 
Percent Sol ids 87.0%
--"-"-_._"' ..._---"-- ..... -- -_ ... 
Units mg/kg ...... _---_ ...... _- ... _--_ .. ----_ ....... ..................... ..� 
I NORGAN IC elEMENTS Detection 

limit ............ -- -_ .. _............ ................... ... 

Aluninun P 102 9480 ............................. -- ........... _... _- ..-.- ... ..........� 
Ant illlOny P 26 UL .......................................... --_ ...... -- .... .. _ ... -...� 
Arseni c F 3.0 8.3 J ......................................... .. ... ..................... ---_ ......� 
Bar;un P 35 52.7 J ................................ -_ ...... ... ....................... ........... 
Beryll iun P 2.0 (0.46) 
......................................... .. --- .............. ............. .. 
Cadmiun P 3.0 2.3 J 
~ ..................................... - ..... ----- .. --- -_ ..... --
Calciun P/FL 292110 2000 J 
....................................... - ... -- .................. ....... __ ..... 
Chromiun P 9.0 32.4 8 
............................... ---_.. ... ..... _ .. ----_ .. ---- ...... 
Cobel t P 13 (9.2) J 
.... -----_ ......... --_. _.. .. ... _..... --_... ----- ... 
Copper P 11 37.7 J-_.. --_.... _ .... ----_.... ---_ .. __ .... _- ._ ........� 
Iron P 16 26,800 ............ -_.. -.. -... -... -- .... _.. ---. -... . _........ 
Lead P/FL/F 41/100/2.0 15.3 
_.. _ ... _.... -...... --.... -_.. . ..... -.......... ...... _ .... 
Magnesiun P/FL 174/200 3110 ---_ ........... -------_.. ..... _------- ---.-.� 

nese P 3.0 705 . _. _ ....................... _....... _.... __ . ............. 
ry CV 0.20 
........ --........... .. ....... _....... .. _... 

N;ckel P 24 34.3 
.............................. ................ ........ 
Potessiun P 445 (775) ........... _......................... ................ .... _ ...... 
Seleniun F 1.0 UL-.. - .. _.. _.... -............. _.. .... _.......... ......... 
S; Iver P/Fl 6.0/10 
...... - .. -- ... _.... _................ ............. 
Sodiun P 220 
........... _........ -.... -_........ ... _.. -.. 
Thalliun F 3.0 
...... --_.. _.. --_.. -...... _- ..................� 
Vanadiun P 17 .. _........ _... -_ ... _.. -_.. _....... ............... _. 
Zinc P 5.0 
.................... -...... _... -- -_.. . _.. _..... 
Cyanide DC 10 

All SOUDS REPORTED Otl A DRY \IE IGHT 8AS IS -page 4 

8-1 
20-22 
963322 

Field 
81ank 

963323 

mg/kg 

80.6% 
- .. -

I ug/L 
- •••• _ •••• 1 - 1_ _ 1 __ • •• _ I __ 1_ _ __ ._ _ •• 1 _ •• 

9860 

6.4 8 

7.2 J 

(0.50) J 

3.2 J 

1590 J 

(40.2) J 

• Element wes not detected • 
(,). 'he resul t is greater thlln or 

~I  to the instrunent detection 
I imi t, but less then the CLP 
required detection limit. 

- QUllntitetion is IIppro)(ilMte due to 
limitations Identified in the quelity 
ISsurance revi ew. 

8 • 'hi. result is qualitatively suspect 
since this constituent wes detected 
in a field and/or lllboretory blank(s) 
at a slmiler level. 

• Unreliable results - Analyte mey or 
Illlly not be present in this SII~le.  

UL - Not detected, but the detection limit 
is probably higher then reported 
based upon a low bi liS i dent i f i ed 
during the qual ity IIssurllnce review. 

NOTES: 

ANAL YTf CAL 
P • 
F • 
tv· 
FL' 
DC' 

METHOO: 
Inductively Coupled Plasma 
Grllphlte Furnllce Atomic Absorption 
Cold Vapor Atomic Absorpt ion 
Flame Atomic Absorption 
Dlstllllltlon/ Colorimetric 
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5.0 - CONTAMINANT FATE AND TRANSPORT 

-
5.1� - POTENTIAL ROUTES OF MIGRATION 

This section provides a qualitative consideration of the -
pathways for migration of contaminants from the site, and a- discussion on the persistence and migration pathways for the 

- category of indicator chemicals at the site. Section 6. 0, 

Baseline Risk Assessment discusses in detail the site-specific 

- exposure assessment with respect to media to address the 

potential impacts to human health and the environment. Potential .. 
pathways for contaminant migration from the site are presented 

conceptually in Figure 5-1.-
5.1.1 - Groundwater 

.. As water infiltrates through the contaminated soil, it may 

desorb inorganic constituents and organic compounds that could 

-� enter the groundwater. After contaminants have entered the 

groundwater, several migration pathways are possible. In.. 
general, groundwater tends to flow through a porous medium 

.. perpendicularly to the groundwater· contours, toward the west

northwest as shown in Figures 3-7 and 3-8. Groundwater ulti

- mately discharges into the Chenango River. 

5.1.2 - Surface Water- Contaminants discharging from groundwater into the surface 

- water may volatilize or precipitate and adsorb onto sediment. 

They could also remain in solution and be eventually transported 

downstream.-
-
-�
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Contaminants within the sediment might disassociate and re

- enter solution, or be scoured and resuspended during periods of 

high stream flow. During low or no flow periods, contaminated 

- sediment may be exposed along the streambanks and possibly 

- transported as dust. Finally, organisms that might bioaccumulate 

substances from the soils, sediment or surface waters at the site 

- could also be considered as carriers of contamination to off-site 

areas. 

- 5.1.3 - Soils 

- Subsurface contaminated soils could be transported to the 

surface as a result of excavation activities. organic contami

- nants could be volatilized with excavation activities. 

5.1.4 - Air 

- Release and transport mechanisms associated with air 

exposure include primarily wind erosion of contaminated - subsurface soils brought to the surface during excavation. The 

- RI air investigation results do not indicate cause for immediate 

attention to this exposure route. 

-
5.2 - CONTAMINANT PERSISTENCE _. 

This section discusses the characteristics and the probable 

- environmental behavior of the types of chemical contaminants 

found at the Hillcrest facility. The specific pertinent physical 

- and chemical characteristics of the individual contaminants found 

in the groundwater and soil at the site are discussed in detail 

- in Appendix D. 

-
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The water solubility of a contaminant is the maximum 

- concentration of a chemical that dissolves in pure water at a 

specific temperature and pH. Water solubility affects environ

mental fate of a chemical, since highly soluble chemicals leach 

rapidly into groundwater. Soluble chemicals are also more- readily biodegradable. Highly soluble components are less 

- strongly adsorbed in both surface and groundwater. High solu

bility is also generally associated with lower volatilization. 

Vapor pressure and Henry's Law constant are two measures of -
chemical volatility. They are thus important in evaluating air 

- exposure pathways and also degree of adsorption, water solubility 

- and soil conditions. Henry's Law constant in particular is good 

for estimating releases from contaminated water-bodies. If air 

- exposure pathways are not important, these two factors are likely 

not that important. The Henry's Law constant is essential for 

- the design of aeration processes for volatile organic removal 

from water.-
The organic carbon partition coefficient, Koc, is a sorption 

- potential measure for organics, especially for aqueous pathways. 

This value is a tendency of organic chemicals to be adsorbed, 

which is also dependent on soil properties. The normal range is -
1 to 10. For groundwater, low Koc values indicate more leaching- and are directly related to the retardation factor. In surface 

water, high Koc indicates tight binding of organics to soil and,-
therefore, less will dissolve in site runoff. However, a low Koc 

-�
-�
-�
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in soil indicates that the chemical may be released to ground

- water in the future. A high Koc also indicates a tendency to 

-
bioaccumulate. 

of a chemical 

The Koc is essential in evaluating the efficiency 

to be adsorbed by activated carbon as a treatment 

.. process . 

Persistence of a chemical is measured through half-lives in 

- air, soil, groundwater and surface water. For the chemical 

-
contaminant at the site, 

air and surface water. 

only persistence data are available for 

Half-lives are based on all removal 

- processes, 

biological 

i.e., phase transfer, chemical transformation 

transformation. Degradation products, it may 

and 

be 

.. 

-
noted, may have higher toxicity or environmental 

the original chemical. 

The octanol-water partition coefficient, Kow, 

mobility than 

is a measure 

.. of how a chemical 

and water. This 

is distributed at equilibrium between 

is useful in predicting the fate of 

octanol 

organic 

. 

- chemicals. 

The bioconcentration factor is a measure of the tendency of 

.. the chemical contaminant in water to accumulate in fish tissue . 

.. This factor 

aquatic food 

is important in 

ingestion route. 

determining human intakes via the 

.. Discussed below are 

contaminant identified at 

brief 

the 

profiles of 

Link facility 

each 

with 

category of 

a detailed 

.. discussion in Appendix D. The discussion for each contaminant 

.. 
includes the probable sources 

contaminant in the environment 

(natural and otherwise) 

and the probable fate, as 

of the 

far as 

-
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available evidence indicates, of the contaminant in groundwater, 

- surface water and/or soil. These fate processes may include one 

or more of the following: sorption, hydrolysis, biodegradation, 

- oxidation/reduction, photolysis and/or volatilization. 

Inorganics - Heayy Metals- Heavy metal inorganics include arsenic, beryllium, barium, 

cadmium, chromium, copper, lead, selenium, zinc, silver and 

mercury. In general, they behave similarly in groundwater. They 

... form complexes and will adsorb to different soil particles. They 

will precipitate under neutral or alkaline conditions. They are - generally from point source discharges and related to metal 

- processes (e. g., electroplating, photographic). They are also 

naturally occurring in soils, although usually not in a leachable 

- form under natural conditions (neutral pH). 

Organics 

- There are no natural sources of 1,1, I-trichloroethane or 

trichloroethylene as they are synthetic chemicals. They are-
commonly used as metal degreasers. These chemicals, when not 

- lost by evaporation, can become contaminated with oil and grease. 

Release of this contaminant occurs primarily in industrialized 

- areas, but other sources may be significant. 

l,l,l-Trichloroethane readily migrates to groundwater and is -
-

not significantly sorbed by soil. It slowly hydrolyzes in water. 

It occurs widely in the environment and especially in groundwater 

as a contaminant. Trichloroethylene does not degrade rapidly and 

-�
-�
-�
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migrates readily to groundwater. It remains in groundwater for 

- months to years. Under anaerobic conditions, trichloroethylene 

will degrade to cis/trans 1,2-dichloroethene and ultimately to 

vinyl chloride which will migrate with groundwater. If present, -
vinyl chloride in groundwater is indicative of considerable 

- residence time. Trichloroethylene may be a degradation product 

- of tetrachloroethylene. Trichloroethylene does not bioaccumu

late. Trichloroethylene occurs widely in ground and surface 

waters as a contaminant. 

- 5.3 - CONTAMINANT MIGRATION 

This section summarizes the probable environmental pathways-
-�

of exposure and probable receptors, both human and environmental,� 

of the significant chemical contaminants from the Hillcrest site.� 

For each environmental pathway, a potential source, a release 

... transport medium, release mechanism, and exposure points where 

the human population comes in direct contact with the contaminant -
are discussed. 

The potential environmental pathways of exposure in order of... 
importance are: (1) groundwater and surface water, (2) soil, and 

... (3) air. The predominant potential sources of contamination at 

the Hillcrest facility are the Outfall 004 system and the 

- contaminant plumes on-site migrating off-site.� 

The release mechanism from the source area to the�... 
release/transport media is the physical and/or chemical process 

- that the chemical contaminant will theoretically experience. The 

... 
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release mechanism is dependent on the physical/chemical 

- properties of the contaminant and the interaction with the 

various transport media of the site. 

Additionally, exposure factors related to each re

lease/transport media and human exposure are considered. The 

-
-

media includes groundwater, surface water, soil and air. For 

each release/transport media, the probable exposure routes and 

exposure points are identified. Many of these pathways represent 

.. minimal exposures to the human population due to low expected 

contaminant concentrations. 

- 5.3.1 - Groundwater and Surface water 

The primary environmental exposure route of chemical-

-

contaminants at the Hillcrest site is through the water table 

- aquifer. A volatile organic contamination plume has been 

detected migrating west-northwest from the Hillcrest site. 

According to pUblic records and available information, all homes 

in the affected area are currently connected to a public water -
supply for drinking, showering and cooking purposes. 

The hydrogeology was analyzed as part of the remedial-
-

investigation. This helped to identify the natural groundwater 

flow patterns, natural rate of flow, total area and volume of the 

inferred plume of contamination and the effect of other factors,- as discussed in the previous sections. The plume is identified 

- as still moving to the west-northwest with groundwater flow. 

The plume locally discharges to a surface water-body, the 

- Chenango River located west of the site. The area of probable 

-
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discharge is fresh and open to fishing. This water-body is rated 

- as Class B, which is suitable for primary contact recreation. 

5.3.2 - Soil 

- Direct ingestion of soil and exposure to contaminated soil 

- was considered a potential exposure route only during excavation 

at this site. Exposure is highest for people who would be 

- involved in the excavation of soil. This pathway is also 

directly related to air exposure due to excavation of 

... contaminated soils . 

5.3.3 - Air - Exposure to airborne organic and inorganic contaminants is 

- possible primarily for those involved in excavation activities. 

Airborne contamination is due to volatilization and resuspension 

- of substances from subsurface soils stockpiled during excavation. 

other than during excavation, the RI air investigation analytical 

- results do not indicate any other mechanisms for this exposure 

- route. 

-
-
-
-
-

5-9� 



mMGROLP� 

-� 6.0 - BASELINE RISK ASSESSMENT� 

-
The primary environmental exposure route of contaminants in 

the study area is through the discharge of impacted groundwater -
- locally into the Chenango River. A conditional exposure pathway 

will also exist if contaminated subsurface soil present in 

- outfall System 004 is excavated and stored on-site. 

The Baseline Risk Assessment (BRA) evaluated these two 

- exposure pathways utilizing the analytical data generated by the 

RI. Maximum concentrations of contaminants in groundwater were 

- used to predict concentrations of these same contaminants in 

surface water. The estimated risks for the site due to-
cumulative totals of non-carcinogens and carcinogens does not 

- exceed the established reference hazard index or risk value. 

-
This indicates, therefore, no increased risk evident due to 

impacted groundwater discharging into the Chenango River. 

An analysis of the other conditionally completed exposure 

- pathway indicates a potential health risk to site workers if 

- excavation of impacted subsurface soils occurs. Appropriate 

precautions during excavation activities would be necessary with 

stringent health precautions. -
This assessment addresses the potential impacts to human - health and the environment associated with the Link Flight 

- Simulation Hillcrest facility. This assessment, therefore, 

constitutes an evaluation of the no action alternative required 

- under Section 300.68 (f) (v) of the National contingency Plan 

(NCP) . 

6-1 
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It should be noted that this BRA has been conducted using 

conservative assumptions according to the general guidelines 

outlined by the united state Environmental Protection Agency 

- (USEPA) as detailed in Superfund Public Health Evaluation Manual 

-
- (SPHEM) 1986 guidelines. 

The purpose of using conservative assumptions is to explore 

the potential for adverse health and environmental effects using 

conditions that tend to overestimate risk. Consequently, the 

- final estimates will usually be near or higher than the upper end 

of the range of actual exposures and risks. As a result, this 

- risk assessment should not be construed as presenting an 

absolute estimate of risk to human populations or the-
environment. Rather, it is a conservative analysis intended to 

- indicate the potential for adverse impact to occur. 

-
This assessment is based on data generated during the 

Remedial Investigation (RI) conducted in the Summer of 1989. The 

baseline risk assessment is organized into two evaluations: the- human health evaluation and the environmental evaluation. 

6.1� - SELECTION OF INDICATOR CHEMICALS 

USEPA Guidance on the Performance of Public Health-
Evaluations (USEPA, 1986a) states that indicator chemicals should - be selected from the contaminants known to be on-site in order to 

- identify the "highest risk" chemicals for the assessment. The 

chosen indicator chemicals should represent the most prevalent, 

- toxic, mobile and persistent chemicals at the site. The 

indicator chemicals were selected from the following 

-
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environmental media sampled in the remedial investigation: 

- groundwater and subsurface unsaturated soil. 

As a conservative approach in this BRA, all organic 

chemicals that were detected were selected as indicator -
chemicals. Organic chemicals may be attributable to unnaturally- occurring constituents placed in or released from sources at the 

- site. However, inorganics are also naturally occurring and may 

be present in soil or groundwater as a result of natural 

background conditions. Where it has been determined that an -
-

inorganic chemical is present greater than twice the maximum 

background levels, it was selected as an indicator chemical. An 

assessment of the risk associated with the background.. 
concentration is also presented. The chemicals are then 

- dismissed as contributing to potential risk, if the background 

risk is equal to or greater than the risk at on-site or 

- downgradient points. Tentatively Identified Compounds (TICs) 

were not considered in this assessment due to the criteria-
identified in risk assessment guidance for Superfund Human Health 

.. Evaluation Manual USEPA 12/89. This guidance manual suggests 

that TICs should not be included in the risk assessment when: 

.. (1) few TICs are present in comparison to Target Compound List 

(TCL) compounds; (2) historical site information does not- indicate that a particular TIC may indeed be present at the site; 

and (3) the estimated concentration of TIC may be high. The.. 
TICs identified at Hillcrest facility may be a byproduct of a 

.. chemical operation conducted at the site. The estimated 

concentrations of TICs identified are highly uncertain and could 

6-3� 
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be orders of magnitude higher or lower than the actual 

- concentrations. For TICs, therefore, assigned identities may be 

-
inaccurate and quantification is certainly inaccurate. 

Validated Contract Laboratory Protocol (CLP) analytical data 

- for the above 

chemicals. For 

media were reviewed in selecting indicator 

each potential indicator chemical, the range of 

.. concentration values, the representative concentration, the 

-
frequency 

level and 

of occurrence of values detected above 

the total number of samples obtained are 

the detection 

given. These 

values were determined for sampling points in the study area and 

for background points. The representative concentration is the 

- mean of all values, including those below detection levels per 

-
chemical. For those reported below detection levels, 

the detection value is used in calculating the mean. 

one-half of 

-
These data 

subsurface soils 

were used to select 

and groundwater media 

indicator chemicals 

at the site. Tables 

for 

6-1 

- and 6-2 list the chemicals detected in those media. 

Soil was sampled from twelve (12) inactive leaching pools 

- which comprised the abandoned industrial wastewater disposal 

-
system 004 along the east side 

facility. Two (2) background 

of the 

samples 

Link 

were 

Flight Simulation 

obtained on the 

- property as well. Split spoon samples were obtained as 

described in detail in Section 2.1.1. Samples were obtained from 

- leaching pools K and M on July 29, 1989; BA (to the west and east 

-
of decommissioned leaching pool A), C, H, I, J, L and background 

locations B-1 and B-2 on August 3, 1989; and leaching pools B, D, 

-�
E and N on August 18, 1989 as seen in Figure 2-1. Soil samples 

6-4� ..� 
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TABLE 6-1� 

CHEMICALS DETECTED IN SUBSURFACE UNSATURATED SOILS S 
Background site 

Range of Mean Frequency of Range of Mean Frequency of 
Concentration Concentratio~  Occurrence Concentration Concentration Occurrence 

Chemical (mg/kg) (mg/kg) (Values>DL) (mg/kg) (mg/kg) (Values>DL) 

Aluminum 9480-9860 9670 2/2 3510-30,200 10,808.1 26/26 
Antimony BDL(6)-6.4 4.7 1/2 BDL(4.3)-112 13.87 9/26 
Arsenic 7.2-8.3 7.75 2/2 3.2-22.6 8.75 26/26 
Barium 40.2-52.7 46.45 2/2 34.1-637 171.1 26/26 
Beryllium 0.46-0.5 0.48 2/2 BDL(0.5)-5.9 1.23 24/26 
Cadmium 2.3-3.2 '2.75 2/2 3.7-4020 339.8 26/26 

SO) 

I 
J1 

Calcium 
Chromium 

1590-2000 
32.4-34.2 

1795 
33.3 

2/2 
2/2 

1440-150,000 
45.9-8410 

33,608.5 
1852.5 

26/26 
26/26 

Cobalt 8.7-9.2 8.95 2/2 3.2-17.8 9.5 26/26 
Copper 34-37.7 35.85 2/2 30.9-14,700 2715.5 26/26 
Iron 25,600-26,800 26,200 2/2 9480-46,800 25,376.2 26/26 
Lead 12.8-15.3 14.05 2/2 9.5-7250 430.9 26/26 
Magnesium 3110-3920 3515 2/2 2390-22,100 7759.6 26/26 
Manganese 537-705 621 2/2 187-3370 923.5 26/26 
Mercury BDL(0.07) NR 0/2 BDL(0.05)-0.93 0.16 7/26 
Nickel 34.3-37 35.65 2/2 41.9-4690 '361.3 26/26 
Potassium 775-866 820.5 2/2 272-3270 912.3 26/26 
Selenium BDL(0.38) NR 0/2 BDL(0.2)-1.5 0.30 4/26 
Silver BDL(1.4) NR 0/2 BDL(1)-50.5 10.36 17/26 
Sodium 749-1080 914.5 2/2 610-4730 1381.7 26/26 
Thallium BDL(0.58) NR 0/2 BDL(0.5)-1.1 0.5 6/26 
Vanadium 16.4-17.7 17.05 2/2 7.8-35.7 17.2 26/26 
Zinc 74.3-80.6 77.45 2/2 87.8-6110 1079.7 26/26 
cyanide 1.7-132 66.85 2/2 1.2-287 51.6 24/26 



I I I I I I I I I I I I I� 

TABLE 6-1 (CONT'D.)� 

CHEMICALS DETECTED IN SUBSURFACE UNSATURATED SOILS� 

I I I I� 

site 

Mean Frequency of 
Concentration Occurrence 

(mg/kg) (Values>DL) 

NR 1/34 
2067.8 2/34 

488.4 12/34 
861.7 2/34 

NR 5/34 
483 3/34 

1859.7 8/34 
NR 1/34 
NR 1/34 
NR 3/34 

19,194.4 22/34 
18,477.9 28/34 

482.6 3/34 

538.1 6/34 
581.7 7/34 
491.3 5/34 
542.8 5/34 
61.2 1/24 

275.4 1/24 
298.7 3/24 

---7� 

Target 
compound List 

Vinyl 
Chloride 

Chloroethane 
Methylene 

Chloride 
Acetone 

n Carbon Di-
I 
n sulfide 

1,1-DCE 
1, I-DCA 
1,2-DCE 
1,2-DCA 
2-Butanone 
1,1 , 1-TCA 
TCE 
1,1,2-TCA 
Tetrachloro

ethene 
Toluene 
Ethylbenzene 
Xylene (total) 
4,4'-DDT 
Arochlor 1254 
Arochlor 1260 

Range of� 
Concentration� 

(mg/kg)� 

BDL(12)� 
BDL(12)� 

BDL(6)� 
BDL(12)� 

BDL(6)� 
BDL(6)� 
BDL(6)� 
BDL(6)� 
BDL(6)� 

BDL(12)� 
BDL(6)� 

BDL(6)-3� 
BDL(6)� 

BDL(6)� 
BDL(6)� 
BDL(6)� 
BDL(6)� 

BDL(18)� 
BDL (180)� 
BDL (180)� 

Background� 

Mean� 
Concentratio ~ 
 

(mg/kg)� 

NR� 
NR� 

NR� 
NR� 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

Frequency of 
Occurrence 
(Values>DL) 

0/2 
0/2 

0/2 
0/2 

0/2 
0/2 
0/2 
0/2 
0/2 
0/2 
0/2 
0/2 
0/2 

0/2 
0/2 
0/2 
0/2 
0/2 
0/2 
0/2 

Range of� 
Concentration� 

(mg/kg)� 

BDL(11)-570� 
BDL(11)-46,000� 

BDL(5)-8700� 
BDL(11)-1900� 

BDL(5)-300� 
BDL(5)-8700� 

BDL(5)-26,000� 
BDL(5)-90� 
BDL(5)-61� 

BDL(11)-480� 
BDL(5)-530,000� 
BDL(6)-6l0,000� 

BDL(5)-8700� 

BDL(5)-8700� 
BDL(5)-8700� 
BDL(5)-8700� 
BDL(5)-8700� 
BDL(17)-850� 

BDL(174)-1900� 
BDL(174)-2700� 

ClV:mad 
(a:6-1) 
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TABLE 6-2 

CHEMICALS DETECTED IN GROUNDWATER ~  

Background site 

Range of Mean Frequency of Range of Mean Frequency of 
Target Concentration Concentratio ) Occurrence Concentration Concentration Occurrence 
Analyte List (J-Lg/L or ppb) (J-Lg/L or ppb (Values>DL) (J-Lg/L or ppb) (J-Lg/L or ppb) (Values>DL) 

Aluminum 67,000-617,000 342,000 2/2 289-708,000 211,487 26/26 
Antimony 26U-63.7 38.35 1/2 26U-156 30.4 10/26 
Arsenic 36-56 46 2/2 3U-80.5 25.53 14/26 
Barium 448-3660 2054 2/2 96.1B-4190 1623.7 26/26 
Beryllium 3.9B-25.6 14.75 2/2 2B-101 21.23 26/26 

:n 
I 
....:J 

Cadmium 
Calcium 

5U-18.5 
35,500-76,400 

10.5 
55,950 

1/2 
2/2 

5U-7290 
43,200-4,510,000 

700.2 
942,061.5 

23/26 
26/26 

Chromium 110-843 476.5 2/2 176-21,900 2006.5 26/26 
Cobalt 58.7-514 286.4 2/2 13U-646 311.4 25/26 
Copper 134-1110 622 2/2 27.3-22,800 2093.4 26/26 
Iron 147,000-1,210,000 678,500 2/2 13,900-1,770,000 329,776 26/26 
Lead 120-1080 600 2/2 11.6-1320 583.5 26/26 
Magnesium 23,500-171,000 97,250 2/2 22,300-1,830,000 287,834 26/26 
Manganese 3840-31,800 17,820 2/2 489-72,500 22,119 26/26 
Mercury 0.76-1 0.88 2/2 0.2U-3.0 0.53 15/26 
Nickel 145-1160 652.5 2/2 83.4-1990 716.2 26/26 
Potassium 8500-36,600 22,550 2/2 5490-36,600 13,944.6 26/26 
Silver 10U-10 2.75 1/2 10U-160 32.5 17/26 
Sodium 10,500-12,300 11,400 2/2 10,500-209,000 58,592.3 26/26 .; 

Vanadium 99-692 395.5 2/2 17U-901 291.5 25/26 
Zinc 339-2950 1644.5 1/2 51.1-4800 1800.05 26/26 
cyanide lOU-lOU. 5U 0/2 10U-395 26.83 9/26 
Hexavalent 

Chromium 20U-20U 20U 0/2 20U-850 254.3 18/26 
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TABLE 6-2 (CONT/D.) 

CHEMICALS DETECTED IN GROUNDWATER 

Background site 

Target 
Compound List 

Range of 
Concentration 
(J1.g/L or ppb) 

Mean Frequency of 
Concentratio 1 Occurrence 
(J1.g/L or ppb (Values>OL) 

Range of 
Concentration 
(J1.g/L or ppb) 

Mean Frequency of 
Concentration Occurrence 
(J1.g/L or ppb) (Values>OL) 

Methylene 
Chloride 

1,1-DCE 

j) 

I 
X> 

1,1-DCA 

c/t-1,2-DCE 

1,1,1-TeA 

TCE 

Acetone 

Chloromethane 

Chloroform 

NO NO NO 5U-4J 2.8 3/28 

NO NO NO 5U-9 7.42 4/28 

NO NO NO 5U-12/13J 3.5 4/28 

NO NO NO 5U-52 8.9 6/28 

NO NO ND 5U-29 9.15 22/28 

NO NO NO 5U-760 127.6 26/28 

NO NO NO 10U-33 8.99 2/28 

NO NO NO 10U-28 7.23 1/28 

NO NO NO 5U-5 3.29 1/28 . 

NO = Not detected 

ClV:mad 
(a:6-2) 
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were analyzed for TCL (Target Compound List) volatile organics 

and pesticides/PCBs and TAL (Target Analyte List) inorganics. 

Groundwater was sampled from fourteen (14) wells in two 

rounds during September and October 1989. Seven (7) of these -
wells were selected for sampling out of twenty (20) previously- installed wells and were MW-6, MW-10, MW-12 , MW-13 , MW-15, MW-16 

- and MW-17. Seven (7) of these fourteen (14) wells sampled were 

installed as part of the remedial investigation and are MW-2 0, 

MW-21, MW-22 , MW-23 , MW-24 , MW-25 and MW-26. The upgradient -
(background) well for this site is MW-26. The groundwater 

- samples were analyzed for TAL inorganics, and TCL organics 

- (volatile organics and pesticides/PCBs). 

-

Table 6-3 lists the selected chemicals and the environmental 

- media in which they were detected. These chemicals are evaluated 

for the baseline human health and environmental evaluations of 

this baseline risk assessment. Appendix D discusses each 

indicator chemical in terms of its occurrence, physical-
properties, environmental fate and toxicity. 

-
6.2 - HUMAN HEALTH EVALUATION 

- The human health evaluation is organized as follows: 

- o Exposure Assessment. Potential pathways by which 

populations may be exposed to contaminants from 

- the site are identified. Concentrations of 

chemicals in environmental media at potential 

- exposure points are estimated. 

-
6-9� 
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TABLE 6-3-
SELECTED INDICATOR CHEMICALS 

-
Media Detected in: 

Indicator Chemical Subsurface Soil Groundwater 

Target Analyte List (TAL) site Background site Background 

- Aluminum X X X,NI X,NI� 

Antimony X X X X� - Arsenic X X X,NI X,NI� 

Barium X X X,NI X,NI� 

Beryllium X X X X�-

-
-

Cadmium X X X X� 

Lead X X X,NI X,NI� 

- Nickel X X X,NI X,NI� 

Potassium X X X,NI X,NI� 

Selenium X� 

- Calcium X X X X� 

Chromium (Total) X X X X� 

Copper X X X X� 

Magnesium X X X X� 

Manganese X X X X� 

Mercury X X X� 

-
-

Silver X X X� 

Sodium X X X X� 

zinc X X X,NI X,NI� 

Cyanide X X X� 

Hexavalent Chromium X�-�
-�
-�
-
-

6-10� 
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- TABLE 6-3 (CONT'D.) 

SELECTED INDICATOR CHEMICALS 

-
Media Detected in: 

- Indicator Chemical Subsurface Soil Groundwater 

Target Compound List (TCL) Background ~ackground - Volatile Organics� 

1,1,1-Trichloroethane X X� 

- 1,1,2-Trichloroethane X� 

1,1-Dichloroethane X X� 

- 1,1-Dichloroethylene X X� 

1,2-Dichloroethane 

-
-

X,NR� 

2-Butanone X X� 

Acetone X X 

Carbon Disulfide X� 

- (Trichloromethane)� 

Methylene Chloride� 

- (Dichloromethane) X X� 

Trichloroethylene X X X�-�

Chloroethane X� 

Chloroform X� 

Chloromethane X� 

cis/trans 1,2-DCE X,NR X� - Ethyl Benzene X� 

Tetrachloroethylene X� 

Toluene X� 

- Vinyl Chloride X,NR� 

Pesticides/PCBs� 

4,4'-DDT x� 

Total Xylenes X� 

-
-

Arochlor 1254 (a PCB) X� 

Arochlor 1260 (a PCB) X� 

NOTES 

-
- X = Detected in sample� 

NI = Detected but is not an indicator chemical as based on� 
comparison with background maximum values.� 

= Not detected in sample� 
NR = Not reported; mean is greater than maximum due to values below� 

the detection limit.� 
6-11� 
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comparison to ARARs. Estimated concentrations of 

- chemicals are then compared to Applicable or 

Relevant and Appropriate Requirements (ARARs) such 

as Maximum contaminant Levels (MCLs) and New York -
state Drinking Water standards.- o 

-
Toxicity Assessment. In this section, the toxic 

characteristics of the indicator chemicals are 

discussed and toxicity criteria are identified. 

The methodology for the quantitative risk -
assessment is also reviewed. 

- o Risk Characterization. Since ARARs are not 

- available for all chemicals in all media, 

quantitative risk estimates are also developed by 

- combining the estimated intakes of potentially 

exposed populations with health effects criteria. 

- 6.2.1 - Exposure Assessment 

Exposure pathways describe the mechanisms by which humans- may come in contact with (be exposed to) contaminants. An expo

- sure pathway will depend on the physical and chemical properties 

of the contaminants, use of the site and surrounding area, and 

- site characteristics such as geology, hydrology, soil properties 

and climate. USEPA guidance on Superfund risk assessments -
-

(1986c) defines an exposure pathway as consisting of the follow

ing elements: 

1.� A source and mechanism of chemical release to the 

environment;-�
-�

6-12� 
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2. An environmental transport medium for the released 

- chemical (e.g., air, groundwater); 

3. A point of potential human contact with the 

- contaminated medium (referred to as an exposure 

point); and -
-

4. A route of exposure at the exposure point (e. g. , 

ingestion, dermal contact). 

If all of the elements of the exposure pathway are present, 

then that pathway is said to be "completed". Completed exposure -
pathways are subject to evaluation in the BRA. - In this assessment, both current and potential future 

exposure pathways are considered. Future exposure pathways are-

-

developed assuming continued use of the site. Future development 

- for residential or commercial use is not anticipated in the 

foreseeable future and is, therefore, not considered in this 

assessment. For the purposes of this assessment, the sources of 

contamination at the Link Flight Simulation site are the -
decommissioned industrial outfall systems. 

- 6.2.1.1 - Exposure Media 

-
The following sections address release and transport 

mechanisms, potentially exposed populations, and exposure routes 

relative to each of the potential exposure media: subsurface -
soil, groundwater, surface water and air. 

o- Subsurface Soils 

Exposure to subsurface soils may occur only as a result of 

- remediation (i.e., excavation). Employees, local inhabitants and 

workers engaged in these activities may risk exposure through 

-�
6-13� 
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-�
incidental ingestion, dermal absorption or inhalation of 

- remediation-generated dust. This will only be considered a 

-
completed exposure pathway if excavation 

and the soils around them occur. For 

of the leaching pools 

the purposes of the 

- remedial investigation and baseline risk assessment, this is not 

considered a completed exposure pathway. 

- Groundwater 

-
contaminants may be released to groundwater by leaching from 

contaminated soils with transport to downgradient areas off-site. 

- All residents in the downgradient area are supplied by municipal 

water from the Town of Fenton. In early 1989, a municipal water 

- main was installed to complete service to this area and provide 

municipal water supply. According to County and state health 

- agencies, it was reported that there were not any groundwater 

-
users in this area. 

Thus, the groundwater exposure media is not a completed 

- exposure pathway because the people in this downgradient area are 

not exposed to the contaminated medium. Because there is no 

- exposure, the potential migration of contaminants with 

-
groundwater is not evaluated in this assessment. 

Because groundwater discharges to the Chenango River, 

- contaminants may also be released from groundwater to the river. 

Exposure could occur to nearby residents who swim or wade in the 

- river or who may consume fish from the river downstream of the 

point of potentially contaminated groundwater discharge. This is 

-�
-�
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addressed later in the surface water assessment. This is 

- considered a conditionally completed exposure pathway. Phelps 

Creek, an intermittent stream, is not considered in this 

- assessment because it is not hydrologically downgradient from the 

source area and only receives storm water runoff. 

- Air 

-

- Release and transport mechanisms associated with air 

exposure includes only the potential volatilization of organics 

- from subsurface soils during remediation activities. Therefore, 

volatilization is only considered a completed exposure pathway 

during soil excavation or groundwater treatment. If excavation 

occurs at the outfall system, these chemicals may diffuse into-

-

the air and reach nearby residents, although greatly diluted, 

- thus representing a completed exposure pathway. Ambient air 

monitoring at the site, however, does not reveal any detectable 

level of contamination. Consequently, any potential risk from 

this completed exposure pathway cannot be quantified until such - activities occur. 

- Table 6-4 summarizes the discussion of exposure pathways 

presented above. Figure 5-1 depicts a conceptual diagram of the 

fate and transport processes. The following potential exposure -
pathways will be evaluated in the following sections: - Direct contact with subsurface soils by on-site 

- workers; and 

Ingestion of surface water from the local 

groundwater discharge area (Chenango River) . -
-

6-15� 
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TABLE 

EXPOSURE 

Exposure Medium 

Subsurface Soil 

Release/Transport 
Mechanism 

Direct contact during 
excavation of leaching 
pool subsurface soil. 

C,j'), 
~  

C,j') 

Groundwater contaminant migration. 

I I I I 

6-4 

PATHWAYS 

Potentially Exposed� 
Population� 

Remediation workers on 
site; trespassers on 
cemetery property line. 

Nearby businesses using 
groundwater. 

I I I I� 

Completed Exposure� 
Pathway?� 

Conditional no. with
out excavation, this is 
not a completed pathway 
because there would be 
no exposure. If exca
vation occurs, appro
priate precautions will 
be taken to protect the 
health and safety of 
remediation workers. 
Impacted soil would be 
contained and isolated 
to protect workers and 
the community. 

No. This applies only 
to those businesses 
with downgradient pri
vate wells still using 
these wells instead of 
municipal water against 
NYSDOH recommendations. 
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TABLE 6-4 (CONT'D.) 

EXPOSURE PATHWAYS 

Release/Transport Potentially Exposed Completed Exposure 
Exposure Medium Mechanism Population Pathway? 

Groundwater Discharge to Chenango People who swim or Conditional yes. Al
(cont'd. ) River. wade in 

who may 
the river or 
consume fish 

though samples were 
not obtained from the 

from the river. river, predictions 
were made in the 
exposure assessment. 
According to risk as
sessment, this expo
sure pathway does not 
pose an increased 

(j) 
health risk 

I 
...... 
.....:J Excavation of subsur Remediation workers Conditional yes, but 

face soil to the on site. excavation will occur 
water table. primarily in the zone 

above the water table 

Air VOlatization from ex Remediation workers Conditional no. Re
cavated subsurface on site. Trespassers sults indicate that 
soil stockpiles. on cemetery property the soils contain 

line. volatile organic com
pounds. Air quality 

Wind erosion. Remediation workers would be monitored 
on site. Trespassers during this process. 
on cemetery property Data does not exist 
line. now to quantify this 

exposure pathway. 
Any stockpiled soils 
should be covered and 
then quickly disposed 
of off-site. 
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6.2.1.2 - Estimation of Exposure Point concentrations in 

- Surface Water 

-
Exposure concentrations were estimated 

using a simple groundwater to surface water 

in surface 

discharge 

water 

model. 

- Representative concentrations 

indicator chemical were used to 

reported for each groundwater 

predict the concentration change 

.. as the chemicals migrate from the source area at the site to the 

Chenango River tributary (the receptor area). The maximum 

- initial concentrations and the predicted exposure concentrations 

- for each indicator chemical is seen 

The most conservative approach 

in Table 6-5. 

was used to estimate surface 

- water exposure concentrations. The surface water exposure 

estimation method is comprised of two steps and these are briefly 

- discussed below. 

- (in 

The amount 

cubic feet 

of groundwater discharged to surface 

per day) is calculated in Step 1. 

water, 

This 

Qg 

is 

- expressed by the following relationship: 

(6-1) Qg = KiA 

.. Where, K = average hydraulic conductivity (ft/day) 

-
-

i 

A 

= 

= 

hydraulic gradient (dimensionless) 

cro~s-sectional area of groundwater discharge 
(ft ) which is equal to the average saturated 
thickness of the aquifer (ft) times the 
length of the discharge face perpendicular to 
groundwater flow (ft) 

Hydraulic conductivity was estimated from data derived 

-
during the remedial investigation and based upon grain size 

-
6-18� 
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TABLE 6-5 

SURFACE WATER EXPOSURE 

Indicator Chemical 

Acetone 
Chloromethane 
Chloroform 
1,1-DCA 
1,1-DCE 
c/t-1,2-DCE 
Methylene Chloride 
1,1,1-TCA 
TCE 
Antimony 
Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
Magnesium 
Manganese 
Mercury 
Silver 
Sodium 
Cyanide 
Chromium 

NOTES: 

*CS = QG/QS 
where QG = 

Hexavalent 

* CG 
K*I*L*B 

K = 100 ft/day 
I = 0.009 ft/ft 
B = 12 feet 
L = 1300 feet 

A. SITE 

Maximum 
Concentration 
in Groundwater 

CG 
( gg/L) 

3.30E+01 
2.S0E+01 
5.00E+OO 
1.30E+01 
9.00E+OO 
5.20E+01 
4.00E+OO 
2.90E+01 
7.60E+02 
1.56E+02 
1.01E+02 
7.29E+03 
4.S0E+06 
2.19E+04 
2.28E+04 
1.83E+06 
7.25E+04 
3.00E+00 
1.60E+02 
2.09E+05 
3.95E+02 
8.S0E-01 

CONCENTRATIONS 

Predicted� 
Concentration� 

in Surface Water� 
Cs*� 

(gg/L) 

3.97E-02 
3.37E-02 
6.02E-03 
1.56E-02 
1.0SE-02 
6.26E-02 
4.S1E-03 
3.49E-02 
9.15E-01 
1.SSE-01 
1.22E-01 
8.77E+00 
5.42E+03 
2.64E+01 
2.74E+01 
2.20E+03 
8.73E+01 
3.61E-03 
1.93E-01 
2.52E+02 
4.75E-01 
1.02E+00 

QS = 11,664,000 CFD or 
135 CFS (personal communication with NYSDEC, 1/90)-�

-�
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TABLE 6-5 (CONT/D.)� 

SURFACE WATER EXPOSURE CONCENTRATIONS� 

Indicator Chemical 

Antimony 
Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
Magnesium 
Manganese 
Mercury 
Silver 
Sodium 

NOTES: 

*CS = QG/QS 
where QG = 

* CG 
K*I*L*B 

B. BACKGROUND 

Maximum 
Concentration 
in Groundwater 

CG 
( LLg/L) 

6.37E+01 
2.56E+01 
1.85E+01 
7.64E+04 
8.43E+02 
1.11E+03 
1.71E+05 
3.18E+04 
1.OOE+00 
1.00E+Ol 
1.23E+04 

Predicted� 
Concentration� 

in Surface Water� 
cs*� 

(ug/L) 

7.67E-02 
3.08E-02 
2.23E-02 
9.20E+01 
1.01E+00 
1.34E+00 
2.06E+02 
3.83E+01 
1.20E-03 
1.20E-02 
1.48E+01 

K = 100 ft/day 
I = 0.009 ft/ft 
B = 12 feet 
L = 1300 feet 
QS = 11,664,000 CFD or 

135 CFS (personal communication with NYSDEC, 1/90) 

6-20� 



analysis. The hydraulic gradient was based on the water level 

- contour map for September 6, 1989. The cross-sectional area is 

based on groundwater flow patterns and inferred plume areal 

extent from September 1989 as well.-
-

Step 2 is the calculation of the predicted concentration 

(Cs ) in surface water. The simple mass balance equation 

- incorporates the groundwater discharge Qg calculated in Step 1 

and accounts for dilution by surface water. The predicted 

- concentration is expressed as: 

(6-2) Cs = Qg Cg 

- Qs 

Where: Qg =� amount of groundwater discharged to surface 
water (ft3/day)-

-

Qs = sev!n day ten year low flow of the river 
(ft /day)- Cg = maximum concentration of the contaminant in 
groundwater (~g/L) 

6.2.2 - Comparison of Applicable or Relevant and Appro

priate Requirements -

-

-
Federal and state potentially Applicable or Relevant and 

Appropriate Requirements (ARARs) and available "TBCII (To Be 

Considered criteria) were compared to predicted concentrations in 

- surface water and to detected indicator chemical concentrations 

in subsurface unsaturated soils. Although not considered in this 

assessment, groundwater ARARs are presented just the same. The 

ARAR comparison helps to determine the extent to which Federal,-
State and other environmental and public health requirements are 

- applicable or relevant and appropriate to the study site. Such 

-
6-21� 



-� criteria, advisories or guidance and standards are to be used in 

- determining allowable exposure levels to human health and for 

developing appropriate action for the protection of human health 

and the environment. -
- "Applicable" requirements are defined as Federal require

ments for hazardous substances that would be legally applicable 

or enforceable by either a Federal or an authorized state program.. 
-

if this response were not undertaken pursuant to the Compre

hensive Environmental Response, Compensation and Liability Act 

(CERCLA), section 104 or 106. Certain Federal requirements, such 

- as those under the Safe Drinking Water Act (SDWA), are 

"applicable" although other Federal requirements may not be-
"applicable". 

- "Relevant and appropriate" requirements are defined as those 

Federal requirements designed to apply to problems similar to 

those encountered at the CERCLA site and their application is -
appropriate, even though they are not "legally applicable". Just-

-
the same, they should be considered for the development of 

cleanup levels relying on professional judgement and taking into 

consideration environmental and technical factors at the site. 

- TBC criteria are also considered when Federal or State 

chemical-specific standards or guidelines are not available. TBC - criteria are based on other cleanup levels, which although they 

- are not ARARs, should be considered in establishing cleanup 

levels because they are intended to provide a -means to protect 

- public health or the environment. 

-
6-22� 
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Cleanup to Levels Set by Risk Assessment Methodology 

- In performing the baseline risk assessment, individual 

pollutants were separated into two (2) categories of chemical 

- toxicity, depending on whether they exhibit carcinogenic or non

carcinogenic effects. For potential carcinogens, a "no-
.. 

threshold" mechanism or "zero" (detection limit) was used since 

there is no level of exposure to a carcinogen which will not 

result in some finite possibility of causing the disease. Non

- carcinogens, however, may have a threshold with a measurable 

permissible concentration. These risk based concentrations for 

- contaminants, although not ARARs, were used in establishing the 

protective cleanup levels for required actions.-
Table 6-6 lists available Federal and state ARARs for this 

- si'te and the probable applicability (applicable, relevant and 

appropriate or TBC). The applicable ARARs and TBC information is 

- discussed below in relation to the RI results. 

Surface Water-
-

Table 6-7 provides the standards and guidance values 

established under the Federal and state ARARs for ambient surface 

-
water. The NYSDEC has classified the Chenango River as Class B, 

therefore, only those standards apply. 

A comparison of the most stringent ARARs can be seen in- Table 6-8. The most stringent standards are those established 

- under the New York state Ambient Water Quality regulations for 

Class B surface water. The predicted surface water exposure 

- concentrations for cadmium, copper and silver, exceeded the New 

-
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-� TABLE 6-6 

LIST OF POTENTIAL FEDERAL AND-
- Safe Drinking Water Act (SDWA) 

-
Maximum contaminant Levels (MCLs)� 
MCL Goals (MCLGs)� 
Secondary MCLs (SMCLs)� 

National Interim Primarv Drinking 
. Water Regulation (NIPDWR) 

New York Surface Water Standards - 6 NYCRR 701 

New York SPDES Standards/Limitations-
6 NYCRR 750-758 

- ~ftW York SPDES Discharge Requirements 
t.o Groundwater 

6 NYCRR 703-
Clean Water Act 

- Ambient Water Quality criteria (WQC) 
Publicly-Owned Treatment Works (POTW) 

Standards 
Effluent Limitations and Guidelines- Requirements for Dredge and Fill 

Activities 

Toxic Substances Control Act (TSCA) -
Polychlorinated biphenals (PCB) 

Standards-
Clean Air Act (CAA) 

- National Ambient Air Quality 
standards (NAAQs) 

-�
-�

STATE ARARs 

Applicable 
Potentially Applicable 
Potentially Applicable 

Potentially Applicable 

Applicable 

Applicable 

Applicable 

Potentially Applicable 

Not Applicable� 
Applicable� 
Not Applicable� 

Applicable 

Potentially Applicable 

6-24� 
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-� TABLE 6-6 (CONT/D.) 

- Resource Conservation and Recovery Act (RCRA) 

- Subtitle C (Hazardous waste 
Requirements) 

Subtitle D (Solid waste 

- Requirements) 

Potential TBC Soils ARARs 

- Occupational Safety & Health Act (OSHA) 

Worker Safety Standards 

- 20 CFR 1904, 1910 

NYSDEC, Groundwater Standards and Guidance 

- Values Class GA, 6 NYCRR Part 703 

NYSDOH, Public Drinking Water Standards, 
sanitary Code Support S-l 

- Clean Air Act (CAA), site Implementation 
Plan (SIP) 

-

-
-
-
-
-
-
-

Not Applicable 

Not Applicable 

Applicable 

Applicable (during 
Remediation) 

Applicable 

Applicable 

Not Applicable 
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Target Compound List 

Volatile Organics 

l,l-DCE 
l,l-DCA 

0') 
c/t-l,2-DCE 

I 1, 1, l-TCA 
l\:I 
0')� TCE 

Acetone 
Chloromethane 
Chloroform 
Methylene Chloride 

Target Analyte List 

Antimony 
Beryllium** 
Cadmium** 
Calcium 
Chromium (Total)** 
Copper** 
Manganese 
Magnesium 
Mercury 

TABLE 6-7 

POTENTIAL SURFACE WATER ARARS 

Federal Ambient 
Water Quality Background 

N.Y.S.� Ambient criteria (WQC) Chenango 
Water Quality for the Protectio~  River 

Standards  of Human Health  Water 
Class B Drinking Water Quality* 
(JLg/L) (JLg/L) (JLg/L) 

NA 0 (33 ng/L) NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA 0 (2.8) NA 
NA NA NA 
NA NA NA 
NA 0 (0.19) NA 
NA 0 (0.19) NA 

NA 146 NA 
11 0 (39 ng/L) NA 

0.65� 10 <1 
NA NA 41000+ 
53 NA NA 
3.5� 1 mg/L (organoleptic) 4 
NA NA 7600+ 
NA NA 20 

O. 2 (guidance) 10� <0.1 

Federal TBC 
Health Based Soil criteria 

Systematic 
Carcinogens Toxicants 

(JLg/L) (JLg/L) 

0 0 
NA NA 
NA NA 
NA NA 
NA 
NA 4000 
NA NA 
NA 400 
4.7� 2000 

NA� 10 
7.14E-03 200� 

10 NA� 
NA NA� 
NA� 
NA NA� 
NA NA� 
NA NA� 
NA NA� 
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TABLE 6-7 (CONT'D.) 

POTENTIAL SURFACE WATER ARARS 

Federal Ambient 
Water Quality Background - Federal TBC 

N.Y.S.� Ambient criteria (WQC) Chenango Health Based Soil criteria 
Water Quality for the Protection River 

Standards - of Human Health - Water Systematic 
Class� B Drinking Water Quality* Carcinogens Toxicants 
(JLg/L) (JLg/L) (JLg/L) (JLg/L) (JLg/L) 

Target Analyte List 

Silver (Ionic) 0.1 50 NA NA 50 
Sodium NA NA 13000+ NA NA 
Cyanide (Total) 5.2 200 NA NA lE+03 
Chromium (+6) 11 50 NA 50 50 

(j) 
I 
t\J 
-J NOTES: 

* USGS station 01512850, Chenango River, Binghamton, New York, sample date 10/11/89 

** In order to calculate New York State Standards for these metals in surface water, the 
hardness total (in mg/L as calcium carbonate) was obtained from the USGS from station 
01512850 (Chenango River at Binghamton) for the April to September 1989 time period (19 
mg/L) • 

The hardness value is then substituted into one of the following equations to determine the 
appropriate standard in JLg/L: 

For Cd: exp(0.7852[ln(ppm hardness)] - 3.490) = 0.65 JLg/L� 
For eu: exp(0.S545[ln(ppm hardness)] - 1.465) = 3.5 JLg/L� 
For Cr: exp(0.S19[ln(ppm hardness)] + 1.561 = 53 JLg/L� 
For Be: 11 JLg/L (hardness ~75  ppm)� 

+ = Dissolved� 
NA = Guideline or standard not available� 
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TABLE 6-8 

COMPARISON OF ARARS TO PREOICTEO SURFACE WATER EXPOSURE CONCENTRATIONS 

Indicator Chemical 

Target Compound List� 

Volatile Organic Compounds� 

Acetone� 

m Chloromethane 
I 
tv 
00� Chloroform 

l,l-Oichloroethane 

l,l-Oichloroethene 

l,2-oichloroethene 

Oichloromethane (Methylene Chloride) 

l,l,l-Trichloroethane 

Trichloroethene 

New York state� 
Ambient� 

Water Quality� 
Standards� 

(J.Lg/L)� 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Predicted Exposure 
Concentration 

(J.Lg/L) 

Site Background 

3.97E-02 NA 

3.37E-02 NA 

6.02E-03 NA 

l.56E-02 NA 

l.08E-02 NA 

6.26E-02 NA 

4.8lE-03 NA 

3.49E-02 NA 

9.l5E-Ol NA 

Predicted Exposure� 
Concentration:� 
Standard Ratio� 

site Background 

- -

- -

- -

- -

- -

- -
- -

- -
- -
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TABLE 6-8 (CONT/D.)� 

COMPARISON OF ARARS TO PREDICTED SURFACE WATER EXPOSURE CONCENTRATIONS� 

Indicator Chemical 

Target Analyte List 

Antimony 

Beryllium 

Cadmium 

en Calcium 
I 
tv Chromium - Hexavalent 
to 

Chromium (Total) 

Copper 

Magnesium 

Manganese 

Mercury 

Silver 

Sodium 

Cyanide 

New York state� 
Ambient� 

Water Quality� 
Standards� 

(JLg/L)� 

NA 

11 

0.65 

NA 

NA 

53 

3.5 

NA 

NA 

0.2 

0.1 

NA 

5.2 

Predicted Exposure 
Concentration 

(J.Lg/L) 

site Backqround 

1.88E-01 7.67E-02 

1.22E-01 3.08E-02 

8.77E+00 2.23E-02 

5.42E+03 9.20E+01 

1.02E+00 NA 

2.64E+01 1.01E+00 

2.74E+01 1.34E+00 

2.20E+03 2.06E+02 

8.73E+01 3.83E+01 

3.61E-03 1.20E-03 

1.93E-01 1.20E-02 

2.52E+02 1.48E+01 

1.02E+00 NA 

Predicted Exposure� 
Concentration:� 
Standard Ratio� 

site Background 

- -
0.011 0.0028 

13.5 0.034 

- -
- -

0.49 0.02 

7.8 0.38 

- -
- -

0.018 0.006 

1.93 0.12 

- -
0.23 -
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York state Ambient Water Quality standards or guidelines 

established for these compounds. However, the predicted exposure-
-

concentrations for cadmium and silver of 8.77E+00 ~g/L and 

1. 93E-01 ~g/L, respectively, are less than the Federal Ambient 

Water Quality standards established for drinking water for these-
-

respective compounds of 10 ~g/L and 50 ~g/L. There are no 

standards or guidelines established for volatile organic 

compounds in Class B waters. 

o Soil-
-

Soil standards at the Federal and State level do not exist. 

The applicable ARARs which can be used for comparison include 

- background values, Federal human health based TBC values, and 

typical regional concentration ranges of the indicator chemicals 

- in soil. These ARARs are presented in Table 6-9. 

New York State does not have formal "action levels" for soil 

- at this time. However, the New York state Department of 

Environmental Conservation (NYSDEC) does promote (but does not-
-

enforce) the comparison of background soil with the levels 

detected at the site. Exceedances of five times the background 

value is a cause for concern. Detailed comparison of RI soil 

- data and ARAR's is presented in section 4.2. 

The typical concentration ranges for metals are based on two-
-

United states Geological Survey (USGS) reports. These are: (1) 

Shacklette, H.T. and Boerngen, J.G., 1984, Elemental Concentra

tions in Soils and Other Surficial Materials of the Conterminous 

- United States, USGS Professional Paper 1270; and (2) Connor, J.J. 

-
6-30� 
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TABLE 6-9 

I I I I I I I I 

I 
POTENTIAL SOIL ARARS ~ 

Health Based criteria 

Chemical 
Carcinogens(8) 
___(mgLkg) 

systematic 
ToxicantsCb) 

~/kg)  

Typical 
concentration 

Ranges(C) 
~mq/kg)  

-

Background 
ConcentrationsCd ) 

Mean Maximum 

Target Analyte List 

(j) 
I 
w 
~ 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium (Total) 
Copper 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Zinc 
cyanide 

NA 
NA 
NA 
NA 

1.43E-01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
3E+01 

NA 
4E+03 
4E+02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2E+02 
NA 
NA 

2E+03 

7000-10,000 
1.3-10 
10-16 

<15-300 
1-2 

<1-4.5 
<130-3500 

30-50 
15-20 

30-700 
2000-5000 
700-1000 
0.082-0.2 

20-30 
11,000-16,000 

0.7-5 
<0.5-3 

7000-10,000 
74-120 

NA 

9670 
4.7 
7.7 
46.5 
0.48 
2.75 
1795 
33.3 
35.85 
14.05 
3515 
621 
NO 

35.65 
820.5 

NO 
ND 

914.5 
77.45 
66.85 

9860 
6.4 
8.3 

52.7 
0.50 
3.2 

2000 
34.2 
37.7 
15.3 
3920 
705 
NO 
37 

866 
ND 
ND 

1080 
80.6 
132 
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Chemical 

Volatile Organic 
Compounds 

1, 1, l-TCA 
1,1,2-TCA 
I,l-OCA 
l,l-DCE 

Cj) 
1,2-0CA 

I 1,2-0CE 
w 
l\:)� 2-Butanone 

Acetone 
Carbon Disulfide 
Chloroethane 
Ethyl Benzene 
Methylene Chloride 
PCE 
TCE 
Toluene 
Vinyl Chloride 
Xylenes 

TABLE 6-9 (~'O.\  

POTENTIAL SOIL ARARS 

Health Based criteria 

systematic 
Carcinogens(S) Toxicants Cb) 

(mq/kq) (mq/kq) 

NA 7E+03 
1.2E+02 2E+04 

NA NA 
1.2E+Ol 7E+02 
7.7E+OO NA 

NA NA 
NA NA 
NA 8.3E+03 
NA 8E+03 
NA NA 
NA 8E+03 

9.3E+Ol 5E+03 
NA NA 

6.4E+Ol NA 
NA 2E+04 
NA NA 
NA 2E+05 

Typical 
Concentration 

Ranges(C) 
(mq/kq) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

!� 
~
 

Background 
Concentrations(d) 
Mean Maximum 

NO NO� 
NO NO� 
NO NO� 
NO 'NO� 
NO NO� 
NO NO� 
NO NO� 
NO NO� 
NO NO� 
NO NO� 
NO NO� 
NO NO� 
NO NO� 

3 3� 
NO NO� 
NO NO� 
NO NO� 
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TABLE 6-9 (CONT'D.) 9d 
POTENTIAL SOIL ARARS ~ 

Health Based criteria 
Typical 

Carcinogens(8) 
Systematic 
Toxicants(b) 

Concentration 
Ranges(C) 

Background 
Concentrat ions(d) 

Chemical (mq/kq) (mq/kq) (mq/kq) Mean Maximum 

Pesticides/PCBs 

4,4'-DDT 2.1E+00 4E+01 NA ND ND 
Arochlor 1254 
Arochlor 1260 

(PCB) 
(PCB) 

9.1E-02 
9.1E-02 

NA 
NA 

NA 
NA 

ND 
ND 

ND 
ND 

(J") 

I 
w 
w 

(8) Health-Based criteria for Carcinogens, Oral Exposure Route RSQ, Table 8-6 of 
Development of an RFI Work Plan and General Considerations for RCRA Facility 
Investigations. EPA 530/SW-87-001, JUly 1987. 

(b) Health-Based criteria for systematic Toxicants, Table 8-7 of Development of an RFI 
Work Plan and General Considerations for RCRA Facility Investigations. EPA 530/SW87
001, July 1987. 

(c) Shacklette and Boerngen (1984) and Connor and Shacklette (1975). 

(d) Link Background Values for Subsurface Soil Samples. 

NA - Not available 
NO - Not detected 
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and Shacklette, H.T., 1975, Background Geochemistry of Some 

- Rocks, Soils, Plants and Vegetables in the conterminous United 

States, USGS Professional Paper 574-F. Reference (1) discusses 

samples collected at sites in the Binghamton area and is -
applicable to all priority pollutant metals except thallium,- cadmium and silver. Reference (2) discusses samples collected 

from glaciated soil in Missouri and applies to cadmium and 

silver. 

Groundwater-
Table 6-10 provides the concentration values of Federal and - State ARARs for groundwater and drinking water. 

6.2.3 - Toxicity Assessment 

For risk assessment purposes, individual pollutants are 

- separated into two categories of chemical toxicity, depending on 

whether they exhibit non-carcinogenic or carcinogenic effects. 

This distinction relates to the currently held scientific opinion 

that the mechanism of action for each category is different. 

-
-

-

.. 

USEPA has adopted, for the purpose of assessing risks associated 

- with potential carcinogens, the scientific position that a small 

number of molecular events can cause changes in a single cell or 

a small number of cells that can lead to tumor formation. This 

is described as a "no threshold" mechanism, since there is 

essentially no level of exposure (i.e., a threshold) to a 

carcinogen which will not result in some finite possibility of 

causing the disease. In the case of chemicals exhibiting 

- non-carcinogenic effects, however, it is believed that organisms 

-
6-34� 
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Indicator Chemical 

Target Compound List -

Volatile Oraanic Comoounds 

Acetone 

i) Chloromethane 
lo:l 
n Chloroform 

l,l-Oichloroethane 

1,2-0ichloroethene 

Oichloromethane (Methylene 

Chloride) 

1, I, I-Trichloroethane 

Trichloroethene 

TABLE 6-10 

POTENTIAL GROUNDWATER ARARS 

NYSDEC (a) 

Groundwater NYSDOH (b) 

Standards Public Drinking 
(Class GA) Water Standards NIPOWR (c) 

(J.Lg/L) (J.Lg/L) ( J.Lg/L) 

NA 50 NA 

NA 5 NA 

100 50 100 

50 (f) 5 NA 

0.07 (f) 5 NA 

50 (1) 5 NA 

50 (1) 5 NA 

10 5 NA 

SOWA� 
MCLG (d)� 

(J.Lg/L) 

NA 

NA 

NA 

NA 

7 

NA 

200 

0 

SOWA� 
MCL (e)� 

(J.Lg/L) 

NA 

NA 

NA 

NA 

7 

NA 

200 

5 

SOWA 
SMCL (f) 

(J.Lg/L) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

~ 

RCRA 
MCLS (g) 

( J.Lg/L) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 



I
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Indicator Chemical 

Target Analyte List 

Aluminum 

Antimony 

Arsenic 

Barium 

m 
I 

Beryllium 
W 
m Cadmium 

Calcium 

Chromium - Hexavalent 

Chromium (Total) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

TABLE 6-10 (CONT/D.) 

POTENTIAL GROUNDWATER ARARS 

NYSDEC (8) 

Groundwater NYSDOH (b) 

Standards Public Drinking 
(Class GA) Water Standards NIPDWR (c) 

(J.l.g/L) (JLg/L) ( JLg/L) 

NA NA NA 
3 (I) NA NA 

25 50 50 

1000 1000 1000 
3 (e) NA NA 

10 10 10 

NA NA NA 

50 NA NA 

50 50 50 

NA NA NA 

1000 1000 NA 

300 300 NA 

25 50 NA 

35000 (e) NA NA 

300 300 (0 NA 

2 2 2 

NA NA NA 

SDWA� 
MCLG (d)� 

(JLg/L)� 

NA� 

NA� 

0� 

5000� 

NA� 

5� 

NA� 

NA� 

100� 

NA� 

NA� 

NA� 

NA� 

NA� 

NA� 

2 

NA 

SDWA� 
MCL (e)� 

(J.l.g/L)� 

NA� 

NA� 

30� 

5000� 

NA� 

5� 

NA� 

NA� 

100� 

NA� 

NA� 

NA� 

60� 

NA� 

NA� 

2 

NA 

SDWA RCRA 
SMCL (I) MCLS (9) 

(lJg/L) ( JLg/L) 

50 NA 

NA NA 

NA 50 

NA 1000 

NA NA 

NA 10 

NA NA 

NA NA 

NA 50 

NA NA 

100 NA 

NA NA 

NA NA 

NA NA 

50 NA 

NA 2 

NA NA 



I I I I I I I I I I I I I I I I I I ~I
 

TABLE 6-10 (CONT'D.) ~  POTENTIAL GROUNDWATER ARARS 

NYSDEC (a) 

Groundwater NYSDOH (b) 

Standards Public Drinking SDWA SDWA SDWA RCRA 
(Class GA) Water Standards NIPDWR (e) MCLG (d) MCL (e) SMCL (f) MCLS (9) 

Indicator Chemical (I-Lg/L) (I-Lg/L) ( I-Lg/L) (I-Lg/L) (I-Lg/L) ( I-Lg/L) (I-Lg/L) 

Target Analyte List (cont) 

Potassium� NA NA NA NA NA NA NA 

silver� 50 50 50 NA NA 50 50 

Sodium� NA NA NA NA NA NA NA 
1), Vanadium� NA NA NA NA NA NA NA 
~ 

.....:J Zinc� 5000 , 5000 NA NA NA 5000 NA 

(e)� N.Y.S. Department of Environmental Conservation, Groundwater Quality Regulation 6 NYCRR Part 703 
(b)� N.Y.S. Official Compilation of Codes, Vol. 10 Subpart 5-1. Revision of NYSDOH Subpart 5-1 state 

Sanitary Code effective 1/9/89. 5 ppb for principal organic compounds (POCs) and 50 ppb for 
unspecified organic compounds (UOCs) 

(e)� National Interim Primary Drinking Water Regulation (NIPDWR). Interim enforceable drinking water 
regulations first established under the Safe Drinking Water Act (SDWA) that are protective of 
pUblic health to the extent feasible. . 

(d)� SDWA MCL Goals (MCLGs) are non-enforceable health goals for public water systems (40 CFR 141.52 
and 50 FR 46936). 

(e)� SDWA Maximum contaminant Level (MCLs) are adopted as enforceable standards for public drinking 
water systems (40 CFR 141.11-141 1.6). 

(f)� Guidance value 
(9)� SDWA Secondary MCLs based on taste and odor detection limits 
(h)� RCRA MCLs have been adopted as part of RCRA groundwater protection standards (40 CFR 264.94). 
(1)� If iron and manganese are present, the total concentration of both should not exceed 0.3 mg/L. 

NA� Standard or guideline not available 
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have protective mechanisms that must be overcome before the toxic 

- endpoint is manifested. For example, if a large number of cells 

perform the same or similar functions, it would be necessary for 

significant damage or depletion of these cells to occur before an -
effect could be seen. This threshold view holds that a range of - exposures from just above zero to some finite value can be 

- tolerated by the organism without appreciable risk of causing the 

disease (USEPA, 1986c). 

-
- 6.2.3.1 - Health Effects criteria for Non-Carcinogens 

Health criteria for chemicals exhibiting non-carcinogenic 

effects are generally developed using risk reference doses (RfDs) 

developed by the USEPA RfD Work Group as listed in USEPA's-
Integrated Risk Information System (IRIS) database, or RfDs 

- obtained from Health Effect Assessments (HEAs). The RfD, 

expressed in units of mg/kg/day, is an estimate of the daily 

- exposure to the human population (incl~ding sensitive subpopula

tions) that is likely to be without an appreciable risk of-

-
-

deleterious effects during a lifetime. These RfDs are usually 

derived either from human studies involving workplace exposures 

or from animal studies and are adjusted using uncertainty 

factors. The RfD provides a benchmark to which chemical intakes 

by other routes (e.g., via exposure to contaminated environmental - media) may be compared. 

- 6.2.3.2 - Health Effects criteria for Potential Carcinogens 

Cancer potency factors (CPFs), developed by USEPA's Carcino

gen Assessment Group (CAG) for potentially carcinogenic chemicals-�
-�

6-38� 
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and expressed in units of (mg/kg/day) -1, are derived from the 

- results of human epidemiological studies or chronic animal bio

assays. The animal studies must usually be conducted using rela

tively high doses in order to detect possible adverse effects. -
- Since humans are expected to be exposed at lower doses than those 

used in the animal studies, the data are adjusted by using 

mathematical models. The data from animal studies are typically-

-

fitted to the linearized multistage model to obtain a dose

- response curve. The 95th percentile upper confidence limit slope 

of the dose-response curve is subjected to various adjustments 

and an interspecies scaling factor is applied to derive the CPF 

for humans. Thus, the actual risks associated with exposure to a-
potential carcinogen quantitatively evaluated based on animal 

data are not likely to exceed the risks estimated using these-
CPFs, but they may be much lower. Dose-response data derived 

- from human epidemiological studies are fitted to dose-time

response curves on an ad hoc basis. These models provide rough,- but plausible estimates of the upper limits on lifetime risk. 

- CPFs based on human epidemiological data are also derived using 

very conservative assumptions and, as such, they too are unlikely 

to underestimate risks. Therefore, while the actual risks -
associated with exposures to potential carcinogens are unlikely-

-
to be higher than the risks calculated using a CPF, they could be 

considerably lower. 

USEPA assigns weight-of-evidence classifications to 

- potential carcinogens. Under this system, chemicals are 

-
6-39� 
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classified as either Group A, Group B1, Group B2, Group C, Group 

D, or Group E. Group A chemicals (human carcinogens) are agents-
-

for which there is sufficient evidence to support the casual 

association between exposure to the agents in human and cancer. 

Groups B1 and B2 chemicals (probable human carcinogens) are-

-

-
agents for which there is limited (B1) or inadequate (B2) 

evidence of carcinogenicity from animal studies. Group C 

chemicals (possible human carcinogens) are agents for which there 

- is limited evidence of carcinogenicity in animals, and Group D 

chemicals (not classified as to human carcinogenicity) are agents 

with inadequate human and animal evidence of carcinogenicity or 

for which no data are available. Group E chemicals (evidence of-
-�

non-carcinogenicity in humans) are agents for which there is no� 

evidence of carcinogenicity in adequate human or animal studies.� 

Table 6-11 summarizes the toxicity criteria used in this� - assessment along with their associated safety factors (for non�

carcinogens) and weight-of-evidence classifications (for carcino�-
gens) . The table also lists the source of the criteria while 

- listing the criteria for oral exposure only, since no exposures 

via inhalation are considered in this assessment. The table 

lists subchronic as well as chronic criteria for non-carcinogens. -
USEPA has not established subchronic RfDs; however, many of the -

-
HEA documents list subchronic criteria. These criteria apply to 

short-term exposures of 90 days or less. 

A summary of the toxic effects of each of the chemicals and 

the basis for the derivation of the CPF and RfD is given in -
Appendix D, Indicator Chemical Profiles. 

-
6-40� 
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Aluminum 
Antimony 
Arsenic 

(J) Barium 
I Beryllium~ 

...... Cadmium (Soil) 
(Water) 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
zinc 
Cyanide 

TABLE 6-11� 

HEALTH EFFECTS CRITERIA FOR INDICATOR CHEMICALS� 

Non-Carcinogens Potential carcinogens 

Chronic Sub-Chronic Carcinogenic Effects 

EPA/CAG 
Reference Reference Cancer 

Dose Dose Potency Weight 
(RFD) 

(mgjkgjd) Source(a) 
(RFD) 

(mgjkgjd) Source(B) 
Factor 

(mg/kg/d) -1 
of 

Evidence(b) 

NA NA NA NA NA NA 
4.00E-04 RFD NA NA NA NA 
1.00E-03 HEA 1.OOE-03 HEA 1.75 A 
5.10E-02 HEA NA NA NA NA 
5.00E-04 RFD NA NA NA B1 
1.00E-03 IRIS NA NA NA NA 
5.00E-04 IRIS NA NA NA NA 

NA NA NA NA NA NA 
5.00E-03 IRIS 2.00E-02 HEA NA NA 

NA NA NA NA NA NA 
3.70E-02 HEA 3.70E-02 HEA NA NA 

NA NA NA NA NA NA 
1.40E-03 HEA NA NA NA NA 

NA NA NA NA NA NA 
2.00E-01 HEA 5.00E-01 HEA NA NA 
2.00E-03 HEA 3.00E-04 HEA NA NA 
2.00E-02 IRIS 2.00E-02 HEA NA A 

NA NA NA NA NA NA 
3.00E-03 HEA 4.00E-03 HEA NA NA 
3.00E-03 IRIS NA NA NA NA 

NA NA NA NA NA NA 
7.00E-05 HEA 7.00E-04 HEA NA NA 
2.00E-02 RFD NA NA NA NA 
2.00E-01 HEA NA NA NA NA 
2.00E-02 RFD NA NA NA NA 
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TABLE 6-11 (CONT'D.) 

HEALTH EFFECTS CRITERIA FOR INDICATOR CHEMICALS ~  

Chloroethane 
Carbon Disulfide 
2-Butanone 

(j) Ethyl Benzene 
I 1,1-DCE~ 

t.'V� 1,1-0CA 
1,2-DCE 
1,2-DCA 
Toluene 
PCE 
TCE 
1,1,2-TCA 
1,1,1-TCA 
Vinyl Chloride 
Total Xylenes 
Methylene Chloride 
Acetone 

Pesticides/PCBs 

4,4'-DDT 
Arochlor 1254 
Arochlor 1260 

Chronic 

Reference 
Dose 
(RFD) 

(mg/kg/d) Source (a) (mg/kg/d) Source (a) (mg/kg/d) -1 Evidence(b) 

NA NA NA NA NA NA 
1.00E-01 RFD NA NA NA NA 

NA NA NA NA NA NA 
1.00E-01 RFD 9.70E-01 RFD NA NA 
9.30E-03 IRIS 9.30E-03 HEA 6.1E-01 C 
1.00E-01 HEA 1.00E+00 HEA 9.1E-02 C 
2.00E-02 IRIS NA NA NA NA 

NA NA NA NA 9.1E-02 B2 
3.00E-Ol IRIS 4.00E-01 HEA NA NA 
1.00E-02 IRIS 1.00E-01 HEA 5.1E-02* B2 
7.35E-03 HEA -- NA 1.1E-02 B2 

NA NA NA NA 5.73E-02 C 
5.40E-01 IlEA NA NA NA 

NA NA NA NA 2.30E+00 A 
1.00E-02 HEA 1.00E-01 HEA NA 
6.00E-02 IRIS 6.00E-02 HEA 7.5E-03 B2 
1.00E-Ol RFD NA NA NA� NA 

5.00E-04 RFD NA NA 3.40E-01 B2 
NA NA NA NA 4.34E+00 B2 
NA NA NA NA 4.34E+00 B2 

Non-Carcinogens 

Sub-Chronic 

Reference� 
Dose� 
(RFD)� 

Potential Carcinogens 

Carcinogenic Effects 

EPA/CAG 
Cancer 
Potency Weight 
Factor of 
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TABLE 6-11 (CONT'D.)� 
~
 

HEALTH EFFECTS CRITERIA FOR INDICATOR CHEMICALS ~ 

FOOTNOTES 

(B) Sources of Reference Doses: 

IRIS = chemical files of the Integrated Risk Information System 
HEA = Health Effects Assessment 
HA = Health Advisory 
RFD = Agency-wide reference dose value 

(b) Weight of Evidence Classification Scheme for Carcinogens: 

A human carcinogen~  sufficient evidence from human epidemiological studies 
B1 probable human carcinogen~  limited evidence from human epidemiological studies 

O'l and adequate evidence from animal studies. 
I 

.,f:lr. 
CJJ 

B2 probable human carcinogen~  inadequate evidence 
studies and adequate evidence from animal studies. 

from human epidemiological 

C possible human carcinogen; limited evidence in animals in the absence of human 
studies. 

* Review pending 

No criteria have been established by EPA for these endpoints of exposure. 

NA Not available 
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6.2.4 - Risk Characterization - Potential Exposure to 

- Surface Water 

-
To quantitatively 

associated with the 

assess the potential risks to human health 

exposure scenarios considered in this 

- assessment, the exposure point 

previous sections are converted 

concentrations developed 

to chronic daily intakes 

in the 

(CDIs). 

- CDIs are expressed as the amount of a substance taken into the 

-
body per unit body weight per unit time 

averaged over a lifetime for carcinogens 

or mg/kg/day. 

(USEPA, 1986b) 

A COl is 

and over 

- the exposure period for non-carcinogens 

For potential carcinogens, excess 

(USEPA, 1986c). 

lifetime cancer risks are 

- obtained by multiplying the daily intake of the contaminant under 

-
-
-

consideration by its cancer potency factor. USEPA has imple

mented actions under Superfund associated with total cancer risks 

ranging from 10-4 to 10-7 (i.e., the probability of one excess 

cancer is one in 10,000 to 10,000,000, respectively, under the 

conditions of exposure). A risk level of 10-6 , representing a 

probability of one in 1,000,000 that an individual could contract 

- cancer due to exposure to the potential carcinogen, is often used 

-
as a benchmark by regulatory agencies. 

Potential risks for non-carcinogens are presented as the 

- ratio of the chronic daily intake exposure to the reference dose 

(CDI:RfD). The sum of the ratios of chemicals under consider

- ation is called the hazard index. The hazard index is useful as 

-
a reference point for gauging the potential effects of environ

mental exposures to complex mixtures. In general, hazard indices 

-
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which are less than one are not likely to be associated with any 

- health risk and are therefore less likely to be of concern than 

hazard indices greater than one. A conclusion should not be - categorically drawn, however, that all hazard indices less than 

one are lIacceptable li or that hazard indices of greater than one-
are lIunacceptable li • This is a consequence of the perhaps order 

- of magnitude or greater uncertainty inherent in estimates of the 

RfD and CDI in addition to the fact that the uncertainties asso

ciated with the individual terms in the hazard index calculation -
are additive.- In accordance with USEPA's guidelines for evaluating the 

- potential toxicity of complex mixtures (USEPA, 1986c), it was 

assumed that the toxic effects of the site-related chemicals 

would be additive. Thus, lifetime excess cancer risks and the -
- CDI:RfD ratios were summed to indicate the potential risks asso

ciated with mixtures of potential carcinogens and non-carcino

- gens, respectively. In the absence of specific information on 

the toxicity of the mixture to be assessed or on similar mixture, 

USEPA guidelines generally recommend assuming that the effects of-
different components of the mixture are additive when affecting a 

- particular organ or system. Synergistic or antagonistic inter

actions may be taken into account if there is specific inform-
ation on particular combinations of chemicals. In this risk 

- assessment, it was assumed that the potential effects of site

related chemicals would be additive. 

-�
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Exposure to surface water may occur through ingestion of 

- water from the Chenango River by people who wade or swim 

downstream of point of discharge of potentially contaminated 

- groundwater. The chronic daily intake (COl) estimate of surface 

water ingestion is based on the following expression:-
-

(6-5) COl = (Cp) * (I) 

Where, COl = chronic daily intake (mg/kg/d) 

Cp = predicted concentration in surface water 
(mg/L)-

-
I = surface water ingestion rate (L/kg/day) 

The predicted concentrations in surface water were estimated 

using the maximum concentrations of indicator chemicals in 

- groundwater (refer to section 6.2. 1. 2 - Estimation of Exposure 

concentrations in Surface Water). The surface water ingestion-
-

rate (or human intake factor) is equal to 0.029 L/kg/day. This 

is based on the standard drinking water intake per day (roughly 2 

L/day) divided by the standard adult body weight (70 kg). This 

- ingestion rate is highly unlikely due to normal surface water 

activities (i.e., swimming) and uses at this site. -
-

Table 6-12 lists the predicted concentrations for each 

indicator chemical, Chronic Daily Intake (COl) values and 

cumulative risks associated with potential exposure to people who 

come in contact with Chenango River water. -
chemicals are grouped into two categories: 

- carcinogens (PCs) and the non-carcinogens (NCs). 

-�
-�

The indicator 

the potential 
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Table 6-12 presents the potential exposures and risks based 

- on site conditions using predicted concentrations of indicator 

chemicals in surface water. Table 6-12 also presents the 

potential exposure and risks based on background conditions. The -
estimated risks due to non-carcinogens (hazard index) and - carcinogens (cancer risk) are summarized below from Table 6-12 

- for predicted surface water concentration of indicator chemicals: 

Estimated cumulative 
Non-Carcinogen Estimated Cumulative 

Hazard Index Cancer Risk-
- site 4.53E-01 5.39E-07 

Background 1.95E-02 O.OOE+OO 
Reference Value 1.0 E+OO 1.0 E-06 

A comparison is made between the estimated cumulative non-

-

carcinogen and carcinogen risk values and the reference value 

- stablished for each category. The risk due to estimated 

,9UDlulative non-carcinogens does not exceed the reference value 

(1.0E+OO) for the hazard index for either the site or background 

conditions. The estimated cumulative risk due to carcinogens- also does not exceed the reference value of 1.0E-06 for either 

- the site or background conditions. This level of risk 

characterization indicates that there are no increased risks due 

to either estimated cumulative non-carcinogens or carcinogens. -
6.2.5 - Summary-

-
The baseline risk assessment provides a review and estimate 

of the potential risks to humans due to one primary exposure 

pathway in the vicinity of the Hillcrest facility. The other 

- conditional exposure pathway, exposure due to excavated 

subsurface soil is also discussed. -
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TABLE 6-12 

RISK CHARACTERIZATION FOR INGESTION OF SURFACE WATER -
A. SITE -

Predicted Chronic 
Surface Water CDI Reference- Concentration Ingestion Dose CDI:RfD 

Non-Carcinogenic (mgjL) (mgjkgjd) (mgjkgjd) Ratio 

-
Acetone 3.97E-05 1.15E-06 1.00E-01 1.15E-05 
Chloromethane 3.37E-05 9.77E-07 1.00E-02 9.77E-05 
Chloroform 6.02E-06 1.75E-07 1.00E-02 1.75E-05- 1,1-DCA 1.56E-05 4.52E-07 1.00E-01 4.52E-06 
1,1-DCE 1.08E-05 3.13E-07 9.30E-03 3.37E-05 - cjt-1,2-DCE 6.26E-05 1.82E-06 2.00E-02 9.08E-05 
Methylene Chloride 4.81E-06 1.39E-07 6.00E-02 2.32E-06 
1,1,1-TCA 3.49E-05 1.01E-06 5.40E-01 1.87E-06 
TCE 9.15E-04 2.65E-05 7.35E-03 3.61E-03 
Antimony 1.88E-04 5.45E-06 4.00E-04 1.36E-02 -
Beryllium 1.22E-04 3.54E-06 5.00E-04 7.08E-03 
Cadmium 8.77E-03 2.54E-04 1.00E-03 2.54E-01 
Calcium 5.42E+OO 1.57E-01 NA NA- Chromium 2.64E-02 7.66E-04 5.00E-03 1.53E-01 
Copper 2.74E-02 7.95E-04 NA NA 
Magnesium 2.20E+OO 6.38E-02 NA NA- Manganese 8.73E-02 2.53E-03 2.00E-01 1.27E-02 
Mercury 3.61E-06 1.05E-07 2.00E-03 5.23E-05 
Silver 1.93E-04 5.60E-06 3.00E-03 1.87E-03 
Sodium 2.52E-01 7.31E-03 NA NA-
Cyanide 4.75E-04 1.38E-05 3.70E-02 3.72E-04 
Chromium - Hexavalent 1.02E-03 2.96E-05 5.00E-03 5.92E-03 

- Hazard Index: 4.53E-01 

Predicted CDI Excess 
Surface Water Ingestion Potency Lifetime -
Concentration Average Factor Cancer Risk 

Carcinogenic (mgjL) (mgjkgjd) (mgjkgjd) .1 Average-
1,1-DCE 1.08E-05 3.13E-07 6.10E-01 1.91E-07 
1,1-DCA 1.56E-05 4.52E-07 9.10E-02 4.12E-08- TCE 9.15E-04 2.65E-05 1.10E-02 2.92E-07 
Methylene Chloride 4.81E-06 1.39E-07 7.50E-03 1.05E-09 
Chloroform 6.02E-06 1.75E-07 8.10E-02 1.41E-08-

Total Risk: 5.39E-07 

-�
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TABLE 6-12 (CONT/D.) 

RISK CHARACTERIZATION FOR INGESTION OF SURFACE WATER -
B. BACKGROUND -

Predicted Chronic 
Surface Water CDI Reference- Concentration Ingestion Dose CDI:RfD 

Non-Carcinogenic (mg/L) (mg/kg/d) (mg/kg/d) Ratio 

-
Antimony 7.67E-05 2.22E-06 4.00E-04 5.56E-03 
Beryllium 3.08E-05 8.93E-07 5.00E-04 1.79E-03 
Cadmium 2.23E-05 6.47E-07 1.00E-03 6.47E-04-
Calcium 9.20E-02 2.67E-03 NA NA 
Chromium 1.01E-03 2.93E-05 5.00E-03 5.86E-03 

- Copper 1.34E-03 3.89E-05 NA NA 
Magnesium 2.06E-01 5.97E-03 NA NA 
Manganese 3.83E-02 1.11E-03 2.00E-01 5.55E-03 

- Mercury 1.20E-06 3.48E-08 2.00E-03 1.74E-05 
Silver 1.20E-05 3.48E-07 3.00E-03 1.16E-04 
Sodium 1.48E-02 4.29E-04 NA NA 

- Hazard Index: 1.95E-02 

Predicted CDI Excess- Surface Water Ingestion Potency Lifetime 
Concentration Average Factor Cancer Risk 

Carcinogenic (mg/L) (mg/kg/d) (mg/kg/d) - Average-
None -

Total Risk: O.OOE+OO 

-
-
-�
-�
-
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Exposure Pathway - Ingestion of Chenango River 

Surface Water-
The primary completed exposure pathway is the ingestion of 

- Chenango River surface water which is the ultimate groundwater 

discharge area. Based upon the potential exposure concentrations-

.. 
-

in surface water and risks predicted by the assessment, the risks 

due to non-carcinogens and carcinogens do not exceed the 

reference values or hazard index established for these compounds. 

Therefore, using the above criteria, no increased risk is evident 

due to impacted groundwater discharging into the Chenango River. - Remediation of surface water is not warranted based on the 

- assumptions and scenarios used. 

Conditional Exposure Pathway - Ingestion and Dermal 

- Exposure of Excavated Subsurface Soil 

- This will only be a completed exposure pathway, if there is 

excavation of subsurface soils. These soils may pose a potential 

health risk to employees, inhabitants and site workers during.. 

-

excavation and when the soils are stockpiled on-site before 

- treatment and/or disposal. Appropriate safety precautions during 

remediation would be necessary with very stringent health and 

safety protection for workers . 

.. 
6.3 - ENVIRONMENTAL ASSESSMENT 

.. The objectives of the environmental assessment is to 

evaluate the flora and fauna in the vicinity of site and 

characterize ecological habitat types and related fish and -
wildlife . ..� 

-�
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The ecological assessment was done at the habitat level 

- which describes five major habitat types as follows: 

1. Link site. 

2. Surrounding woodland/forested areas. -
3. Freshwater wetlands.- 4. Open water. 

- 5. Flood plains. 

The project area was inspected utilizing aerial photography. 

- Observed vegetation was horizontally stratified into different 

vegetative units. Each unit was characterized utilizing existing 

local literature and cross referenced with telephone calls to 

State and local agencies. wildlife traditionally associated with 

-
-

each particular habitat is described and was verified utilizing 

- existing local literature and by telephone conversations with 

State and local agencies. The listed species were then compared - to the New York State species lists of "Endangered, Threatened 

and Special Concern Species" dated December 9, 1985.-
-

The New York State Environmental Conservation Law (ECL) , 

§11-0535 (Endangered and Threatened Species), provides legal 

protection for listed endangered and threatened animals. The 

- taking, importation, possession or sale of any endangered or 

threatened species of fish, shellfish, crustacea, wildlife or -
-

hides thereof, or the sale and possession with intent to sell any 

article made in whole or in part from the skin, hide or other 

parts of any endangered or threatened species of fish, shellfish, 

- crustacea or wildlife is prohibited, except under license or 

permit from NYSDEC. -
-�
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In addition to endangered and threatened listings, New York 

- state has a listing entitled, "Species of Special Concern". This 

category includes those native species which are not yet 

recognized as endangered or threatened, but for which documented 

concern exists for their continued welfare in New York State. It- is possible that these species could become threatened or 

- endangered in the future. Thus, these species are more closely 

monitored than non-classified animals. Unlike endangered and 

threatened categories, species of special concern receive no -
legal protection under ECL §11-0535 (Endangered and Threatened -

-
Species). The special concern category is presented primarily to 

enhance public awareness of this group of species which bear 

additional attention. 

- Faunal species which are listed by the NYSDEC as being 

endangered, threatened or of special concern are indicated by 

- (E), (T) or (SC), respectively, after their name. 

1. Project site - The ecology of the project site is-

-

somewhat limited. Natural vegetation is mainly absent or shows 

- signs of extreme suburban impact. Ornamental landscape inter

dispersed among blacktop and concrete creates a habitat promoting 

typical "weedy" floral species and typical "backyard" faunal 

species. No plant or animal species identified would typically- be involved in human consumption. 

2. Surrounding Forested Areas - Surrounding forested areas-
are generally classified as broadleaf deciduous woodland. Wood

- lands are generally undisturbed, with the exception of 

-
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firebreaks, utility right-of-ways and some paved roadways. 

- Typical species noted in the 

include: 

- Common Name 

- Red Oak 
White Oak 
Red Maple 

Sugar Maple 
White Ash 
American Beech 

-
-

White Birch 
Yellow Birch 
Black Cherry 

vicinity of the project site 

Scientific Name 

Quercus sp. 
Quercus alba 
Acer rubrum 

Acer saccharum 
Fraxinus americana 
Fagus grandifolia 

Betula sp. 
Betula alleghaniensis 
Prunus serotina 

Some coniferous species can be noted intermixed into the 

broadleaf deciduous woodland,-
Common Name 

Eastern Hemlock- Cedar� 
Pine� - Animal species typically 

in this area include:-
Common Name 

- White-tail Deer 
Red Fox 
Grey Fox 

Cottontail Rabbit -
Porcupine 
Skunk- Eastern Black Bear 
Wood Chuck 
Red Squirrel-
Gray Squirrel 

most notably: 

Scientific Name 

Tsuga canadensis 
Juniperus sp. 
Pinus sp. 

associated with woodland habitats 

Scientific Name 

Odocoileus virginianus 
Vulpes vulpes 
Vrocyon cinereoargenteus 

Sylvilegus floridans 
Erethizon dorsatum 
Methitis mephitis 

Ursus americanus 
Marmota monax 
Tamiasciurus hudsonicus 

Scuirus carolinensis 
Eastern Chipmunk Tamias striatus 
Muskrat Ondatra zibethicus -

-
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-� Common Name 

Racoon 
Fisher- Pine Marten 

Mink- Eastern Mole 
White-footed Mouse 

House Mouse - Norway Rat 
Domestic Dog 
Domestic Cat-

Bird species typically 

- include: 

Common Name - House Sparrow 
European Starling 

- Blue Jay 

Blackcrested Titmouse 
Common Crow - Pileated Woodpecker 

- Hairy Woodpecker 
Downey Woodpecker 
Redheaded Woodpecker 

Yellowbellied Sapsucker 
Redtailed Hawk -
Redshouldered Hawk (T) 

Robin- Wood Thrush 
Catbird 

- House Wren 
Yellowthroat 
American Red Start-

-
Barn Swallow 
Bank Swallow 
Song Sparrow 

Redwinged Blackbird 
Eastern Meadowlark 
Orchard Oriole -

Scientific Name 

Procyon lotor 
Martes pennanta 
Martes american 

Mustela vison 
Scalopus aguaticus 
Peramyscus leucopus 

Mus musculus 
Rattus norvegicus 
Kanis familiaris 
Felis catus 

associated with this woodland 

Scientific Name 

Passer domesticus 
Sturnus vulgaris 
cyanocitta cristata 

Parus bicolor 
Corvus brachyrhynchos 
Dryocopus pileatus 

Picoides villosus 
Dendrocopos pubescens 
Melanerpes erythrocephalus 

Sphyrapicus varius 
Buteo jamaicaensis 
Buteo lineatus 

Turdus migratorius
Hylocichla mustelina 
Dumetella carolinensis 

Troglodytes aedon 
Geothlypis trichas 
Setophaga ruticilla 

Hirundo rustica 
Riparia riparia 
Melospiza melodia 

Agelaius phoeniceus 
Sturnella magna 
Icterus spurius 

-�
-�
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Common Name Scientific Name-
Baltimore Oriole Icterus galbula 
Eastern Kingbird Tyrannus tyrannus- Peewee Contopus sp. 

chimney Swift Chaetura pelagica 
Belted Kingfisher Meqaceryle alcyon-
Cuckoo Coccyzus americanus 
Ruffed Grouse Bonasa umbellus - Hungarian Partridge Perdix perdix 
Ringed-neck Pheasant Phasianus colchicus 
Killdeer Charadrius vociferus- Virginia Rail Rallus limicola 

Reptiles commonly associated with these woodlands are: - Common Name Scientific Name 

Garter Snake Thamnophis sirtalis- Copperhead Aqkistrodon contortrix 
Black Racer Coluber constrictor 
Milk Snake Lampropeltis triangulum- Eastern Box Turtle Terrpene carolina 

Some animal species particularly rabbit, deer, grouse and 

-
-

pheasant are directly related to human consumption. 

Typical forest/woodland ecology can be found in any 

ecological text. Generally, the food chain begins with the 

- primary producers (specifically vegetation in the form of grass 

and trees) which are able to convert energy from the sun into - biomass or plant mass. Primary consumers known as "herbivores", 

i. e., deer , rabbit, etc., consume vegetation and convert plant-

-
-

biomass to animal tissue. "carnivores", i.e., haWks, man, etc., 

in turn, consume herbivores and convert this animal tissue into 

their own. When any animal or plant dies, the sun's stored 

energy in the form of biomass is returned to the environment via 

decomposition. Some species of plants convert the sun's energy-
-�

to biomass at the tail end of this process. The decomposers or 
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"saprophytes" (for example, mushrooms) are not able to convert 

- sunlight energy to biomass and hence, draw energy from 

decomposing plant and animal matter. - The above process would be typical for the woodlands in the 

area of the project site.-
3.� Freshwater Wetlands Freshwater wetlands in the 

-� immediate area of the project site include Phelps Creek directly 

to the south of the project site. Phelps Creek has its head

waters in the forested areas to the east and drains roughly -
southwest past the project site to the Chenango River.- Wetland vegetation which typically characterizes these habi

tats� include:-
Common Name 

-
- Sedge 

Small Cranberry 
Iris 
Sweet Gale 

Sour Gum 
Shadbush 
Hawthorn -
Higbush Blueberry 

- Swamp Azalea 
Sweet Pepperbush 
Skunk Cabbage 

-

Scientific Name 

Caret sp.� 
Vaccinium oxycoccus� 
Iris versicolot� 
Myrica gale� 

Nyssa sylvatica� 
Amelanchier sp.� 
Crataeaus sp.� 
Vaccinium corymbosum� 

Rhododendron viscocum� 
Clethra alnifolia� 
simplocarpus foetidus� 

Phelps Creek is classified as Class D surface waters. Class 

D waters are generally best suited for secondary contact- recreation, such as fishing, even though other facts may limit 

the use for that purpose. Due to such natural conditions as-
intermittence of flow, water conditions not conducive to 

-� propagation of game fishery or stream bed conditions, the waters 

will� not support fish propagation (6 NYCRR 701.19).-
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Animal species typically important to small freshwater 

_ wetlands are listed as the following amphibian and reptile 

species. Some fish species as found in the Chenango River may 

- also be present. However, for the sake of brevity, they are only 

listed under the section for open water. In addition, some-
-

mammal, bird and reptile species may also frequent freshwater 

wetlands due to their mobility. They too are only listed once 

for brevity. 

Amphibian species -
wetlands include: - Common Name 

Frogs- Toads 
Newts 
Salamanders 
Turtles-

typically associated with freshwater 

Scientific Name 

Rona sp. 
Bufo sp. 
Salamandridae 
Ambystomidae 
Testudines 

Typically these species are not associated with commercial - harvesting for human consumption, however, they are known to be 

- edible and are considered to be a delicacy. 

-
o Open Water 

-
Open water habitats in the area of the project site consist 

primarily of the Chenango River. The Chenango River is a wide 

shallow water-body with a current flow generally to the south 

toward the Susquehanna River. This segment of the Chenango- River, by the project site, is classified by the NYSDEC as Class 

B waters. Class B waters are primarily used for primary contact-
recreation and any other uses except as a source of water supply 

- for drinking, culinary or food processing purposes (6 NYCRR 

701.19) • -
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Fish species generally associated with the Chenango River in 

- the vicinity of the study site include: 

-
-

Common Name 

Yellow Perch 
Darters 
Common Suckers 
Bullhead 

... 
Rock Bass 
Shiner 
Bluntnose Minnow 
Chain Pickerel 

- Flood Plains 

- Flood plains have been added in 

Scientific Name 

Perca flavescens 
Etheostoma sp. 
Catostomus 
Ictalurus 

Ambloplites rupestris 
Notropis sp. 
Pimephales notatus 
Esox niger 

the habitat descriptions 

-
mainly as an opportunity to list migratory waterfowl commonly 

occurring in the vicinity of the project site. Waterfowl are 

known to consume anything from aquatic vegetation, fish, snails, 

- frogs, etc., and are important elements in the ecology of the 

various habitats described in the study area. - Vegetation types are generally a mixture of wetland and 

woodland species previously described. Species of birds can be-
observed utilizing the waters and marshes around the project site 

.. for feeding, nesting, wading or roosting . The listing includes 

indigenous and migratory waterfowl, shore and wading birds, and 

- upland song birds. 

Waterfowl which may be expected to occur in the project area- include: 

Common Name 

-
Common Loon (SC) 
Horned Grebe 
Pied-billed Grebe 
Great Blue Heron 

-

Scientific Name 

Galvia imrner 
Podiceps auritus 
Podilymbus podiceps 
Ardea herodias 
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Common Name -
American Egret- Snowy Egret 
Green Heron 
Little Blue Heron 

- Glossy Ibis 
Mute Swan 
Canada Goose 
Mallard Duck-

-
Black Duck 
Pintail Duck 
Wood Duck 
Bufflehead 

Canvasback Duck 
Common Goldeneye 
Shoveler Duck - Greater Scaup Duck 

-
Ruddy Duck 
Hooded Merganser 
Common Merganser 
American Oystercatcher .. Semipalmated Plover 

-
Ruddy Turnstone 
Greater Yellowlegs 
Lesser Yellowlegs 

Sanderling 
Least Bittern 
Great Black-backed Gull -
Herring Gull 

- Ring-billed Gull 
Black Skimmer 
Long-billed Marsh Wren 
Gannet- Double-crested Cormorant 
Snow Goose 

- American Widgeon� 
European Widgeon� 
Blue-winged Teal� 

- Green-winged Teal 

Redhead 
Ring-necked Duck 
Lesser Scaup -
Oldsquaw 

-

Scientific Name 

Casmerodius albus 
Egretta thula 
Butorides striatus 
Florida caerula 

Pelagades falcinellus 
Cygnus olor 
Branta canadensis 
Anas platyrynchos 

Anas rubripes 
Anas acuta 
Aix sponsa 
Bucephala albeola 

Aythya valisineria 
Bucephala clanqula 
Anas clypeata 
Althya marila 

Oxyura jamaicansis 
Lophdytes cucullatus 
Mergys merganser 
Haematopus palliatus 

Charadrius semipalmata 
Arenaria interpres 
Tringa melanoleuca 
Tringa flavipes 

Calidres alba 
Ixobrychus exilis 
Larus marinis 
Larus argentatus 

Larus delawarensis 
Rhychops niger 
cistothorus palustris 
Horus bassanus 
Phalacrocorax auritus 
Chen hyperborea 

Hareca americana 
Mareca penelope 
Anas discors 
Anas carolinensis 

Aythya americana 
Aythya collaris 
Avthya affinis 
Clangula hyemalis 
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-� Common Name 

Red-breasted Merganser- Black-crowned Night Heron 
American Bittern 
Clapper Rail - Black Rail 
American Coot 

-
-
-
-
-
-
-
-
-
-�
-�
-�
-�
-

Scientific Name 

Merqus serrator 
Nycticorax nycticorax 
Botaurus lentiginoslls 
Rallus longirostris 

Laterallus jamaicensis 
Fulica americana 
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7.0 - CONCLUSIONS AND RECOMMENDATIONS� 

-
7.1 - CONCLUSIONS OF REMEDIAL INVESTIGATION 

- The remedial investigation focused on identifying the 

physical nature and extent of soil and groundwater contamination- associated with the Hillcrest facility owned and operated by CAE

- Link Corporation, Link Flight Simulation Division. The specific 

objectives of the remedial investigation were: (1) determine the 

nature, type, physical state(s) and extent (vertical and -
horizontal) of contamination on-site and/or emanating from the - site; (2) determine the migration pathways of contaminants; and 

- (3) determine the impact to human health and the environment. 

To accomplish the above objectives, the remedial 

- investigation focused on a further investigation of the on-site 

contaminant source area (industrial outfall system 004). The - potential pathways of contaminant migration were determined to be 

air, soil and groundwater. The remedial investigation addressed-

-

these pathways with special emphasis on the groundwater pathway. 

- A soil gas investigation was also performed in the study area 

surrounding the Hillcrest facility to determine if volatile 

organic contamination in groundwater was migrating in the vadose 

zone.- 7.1.1 - Study Area Characterization 

- As part of the remedial effort, a detailed study area 

characterization was performed. This included a determination of 

the following physical characteristics of the study area: -
-�
-�
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surface features; meteorology; surface water hydrology; geology; 

-
- soils; hydrogeology; land use and ecology. The results of the 

remedial investigation field activities and previous site 

investigations were used to develop an updated determination of 

the physical characteristics of the study area using data from- the physical and chemical monitoring of these systems. 

- 7.1.2 - Nature and Extent of contamination 

The results of the physical and chemical monitoring during 

the RI were used to determine the nature and extent of -
contamination in the following media: vadose zone soils;- groundwater and air. Groundwater and soil samples were submitted 

- for laboratory analysis for Target Compound List (TCL) volatile 

organics and inorganics including cyanide and hexavalent chromium 

and pesticides/PCBs according to Contract Laboratory Protocols-
-

(CLP). Soil gas samples were submitted for laboratory analysis 

for priority pollutant volatile organics. 

- 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 adj acent 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 an~ inorganic 

contamination and determined the configuration of the off-site 

volatile organic plume. Volatile organic contamination was 

-�
-�
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quantified above New York state guidance values or standards for 

- drinking water. The majority of inorganic contaminants appear to 

be limited in mobility and are found predominantly on-site in the 

near vicinity of the source area - decommissioned Outfall System -
004. The predominant volatile organic contaminants were- trichloroethylene and 1,1,1-trichloroethane. The highest 

- concentrations of these two compounds occur near MW-6 and MW-13. 

Lower levels (approximately 50 ug/l) of the same volatile organic 

compounds were identified at the off-site monitoring wells. -
The volatile organic plume was identified as confined to the - thin (10 to 25 feet thick) upper water table aquifer throughout 

the study area by the presence of a thick (approximately 140-
feet) low permeability underlying silt unit. The silt unit 

effectively creates a lower boundary, separating the upper water -
table aquifer from the deeper aquifer used 2,500 feet to the 

north of the Hillcrest facility for drinking water purposes. 

The majority of inorganic compounds analyzed for were-

-
-

present in concentrations exceeding drinking water standards. 

However, overall elevated concentrations of inorganics may be 

attributed to extreme sample turbidity. Upon comparison of 

filtered and unfiltered analytical data, significant reductions 

in inorganic concentrations were found. In unfiltered- groundwater samples, elevated concentrations of inorganic 

compounds (cadmium, chromium, silver, hexavalent chromium and-
cyanide) were predominant at monitoring wells adjacent to the 

decommissioned outfall system (MW-10 and MW-13). Inorganics -
-�
-�
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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. 

The twelve (12) leaching pools within outfall System 004-
were sampled by the drilling and collection of soil samples. 

- 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 sUbstantially above background levels, 

typical concentrations or informal action levels. Concentrations 

of inorganics such as antimony, barium, beryllium, cadmium, -

-
calcium, chromium, copper, magnesium, manganese, mercury, nickel,- zinc and lead were quantified as elevated at the majority of 

leaching pools with highest concentrations noted at leaching 

pools H, I, J, K, Land M. The highest concentrations of 

- volatile organic contamination (primarily trichloroethylene, 

1,1,1-trichloroethane and their daughter products) 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.-

-
-

Eighteen (18) soil gas sampling locations were utilized to 

investigate the vadose zone at the Hillcrest facility and 

adjacent area. Soil gas was induced through sorbent tubes and 

submitted for laboratory analysis of volatile organics. With the 
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exception of one sampling location, all concentrations of 

- volatile organics were below the acceptable ambient air levels 

for specific contaminants. The one sampling location with an 

elevated concentration of volatile organics was determined to be 

a result of residual contamination from a nearby source other-
-

than the Hillcrest facility. 

7.1.3 - Fate and Transport 

-
The key release mechanism of the volatile organic and 

inorganic contamination at the site is via percolation of 

rainfall through contaminant source areas and down to -

-

groundwater. As water infiltrates through contaminated soil, it 

- can desorb inorganic and organic compounds. contaminants from 

the source areas travel via groundwater environmental pathway 

- towards the west-northwest to discharge locally at the Chenango 

River. contaminants contained in groundwater discharging to the 

river are expected to volatilize to some extent. There is also 

some potential to precipitate or adsorb onto sediment. Some-
contaminants can also remain in solution and be eventually 

- transported downstream. However. the contaminant loading to the 

river resulting from groundwater discharge is expected to be - insignificant. because of the high flow rate of the river 

relative to discharge from groundwater.-
The volatile organic contamination emanating from the 

- Hillcrest facility is seen to readily migrate with groundwater 

flow and is not expected to be significantly sorbed by soil. 

Physically , it can remain in groundwater for years, prior to -
..� 
-�
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degrading. The inorganic compounds present as contaminants 

- currently on-site at the Hillcrest facility tend to form 

complexes and will adsorb to different soil particles. They will - also precipitate under neutral or alkaline conditions. Based 

upon these physical and chemical characteristics, this type of-
inorganic contamination is not expected to be significantly 

- mobile or to occur widely through the study area. 

7.1.4 - Baseline Risk Assessment 

-� The information developed on the nature and extent of 

contamination, with respect to contaminant fate and transport in -
-

different media is utilized in the baseline health risk 

assessment. Based upon an evaluation of potential completed 

exposure pathways, a determination of receptor areas in the 

- Hillcrest study area was made. The key receptor area was 

determined to be downgradient groundwater discharging locally - into the surface waters of the Chenango River. Subsurface soil 

- within the decommissioned outfall System 004, if excavated, would 

create a localized receptor area and therefore a completed 

- exposure pathway. Air was not identified to be a receptor area 

with the exception of an exposure pathway that would be created - during excavation of impacted subsurface soils. 

The baseline health risk assessment incorporates an exposure-
assessment in conjunction with toxicity assessment and a risk 

- characterization. Based upon the potential exposure 

concentrations and risk predicted by the assessment from the 

discharging of impacted groundwater into the Chenango River, the -
-�
-�
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risk does not exceed the reference value or hazard index 

- established for the site. Therefore, on this basis, there is no 

- increased risk evident due to impacted groundwater discharging 

into the Chenango River. If soils are excavated from Outfall 

- System 004, a potential health risk may be present to site 

workers involved in remediation. Appropriate precautions such as 

_ very stringent health and safety protection for workers during 

remediation would be necessary. An ecological assessment of the 

flora and fauna in the vicinity of the site was also conducted as 

- part of baseline risk assessment. 

- 7.2 - BASIS OF RECOMMENDATIONS 

The baseline risk assessment addressed the potential impacts 

... to human health and the environment associated with the Hillcrest 

- facility. The baseline risk assessment was conducted using very 

conservative assumptions as required in this type of analysis and 

- therefore represents a "worst case model". The estimates 

presented in this analysis represent the upper end of the range 

- of actual exposures and risks. 

The baseline risk assessment allows a determination to be 

made whether remedial actions beyond those already implemented 

- are required. The results of the assessment indicate no 

increased risk due to the discharging of impacted groundwater 

_ into the Chenango River. Therefore, appropriate recommendations 

for future actions were developed based upon this primary -�

-�

conclusion of the baseline risk assessment. These 
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recommendations also combine required response actions with 

respect to ~e on-site remedial activities already performed. 

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 

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 . 

.. 

-
-
.. 

-
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