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: June 16, 1994 N ?
Mr. William Buller

U.S. EPA, Region 5, HRE-8J e
77 West Jackson Boulevard
Chicago, IL 60604-3590

Dear Mr. Buller:

Some material was omitted from out June 14, 1994 submittal for the draft RFI report. Enclosed,

please find five copies of the follewing: 7{ ,f‘;
- Revised Table 2 (replaces Table 2 in the RFI report) \ T e {,
V/w‘

- Revised Table 3 (replaces the Table 3 submitted on June 14) 4 o}
- PGP-17 boring log (add to the end of Appendix D) . ,7 op 2/
Table 3 was inadvertently printed with one of the columns deleted. £ (,} ,/5,!4

In addition, five copies of the draft work plan for sampling the water in the gravel of Hurricane
Creek during a period of no flow is provided for your review.

If you have any comments or questions regarding this submittal, please let me know.

Vcry truly yours, QQ\

mes H. Kelth
oject Manager
€c: Sam Waldo
Susan Gard
REGEIVE @
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5010 Stone Mill Road Bloomington. IN 47408 812/336-0972 Fax 812/336-3991
Bloomington. [\ Chattanooga. T\ Golumbus. OH Detroit, M Grand Rapids. I Indianapolis. IN Milwaukee. WI Minneapolis. MN\



Al

174174 Engméérmg & Science

A Summit Company

June 14, 1994 T g G R
- | f‘si i
Mr. William Buller e . oo
U.S. EPA, Region 5, HRE-8J ST
77 West Jackson Boulevard CETIT T R
Chicago, IL. 60604-3590 v\}Ks&f {mdmiiu "'-,-{ENT‘H:«E:;?:&.

SBA, RECION V
Dear Mr. Buller:

Enclosed, please find five copies of updated and revised draft RFI report material for the former
Amphenol site in Franklin, Indiana. This submittal contains revised Sections 6.0 and 7.0,
covering the Ecological Risk Assessment and the additional groundwater and soil sampling
along Forsythe Street. Revised tables, additions to appendixes, sheets and Table of Contents are
also provided, along with blue divider sheets that will assist you in incorporating this
information into the body of the draft report. Because there appear to be problems with the
legibility of the some of the tables, replacement copies have been reprinted and are also
provided. y?

The work plan for sampling the interstitial water of Hurricane Creek will be sent under separate
cover.

If you have any comments or questions regarding this submittal, please let me know.

Very truly you —»ﬂ\'

Jafnes H. Ke1th
roject Manager

n e /&4/9_5 ‘/’-"""ﬂ ’
cc: Sam Waldo P“&&é f : % 21
Susan Gard _ cpuver 9/”9277
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Bloominglon. I\ Chattanooga. I'N Golumbus. OH Detroit, M Grand Rapids. MI Indianapolis. I\ Milwaukee. WI Minneapolis. MN
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May 17, 1994 ’FGE \WE@

L ‘ WWEngméérmg & Science

William Buller MAY 1 5 1994

U.S. EPA, Region 5, HRE-8J

77 West Jackson Boulevard OFFICE OF RCRA

Chicago, Illinois 60604-3590 Waste Management Division
US. EPA, REGION V

Dear Mr. Buller:

Enclosed, please find five copies of
1) A draft Ecological Risk Assessment (ERA)
2) A revised Bibliography section
3) Draft Figure 15
4) Draft Appendix M
This material is submitted in response to your agency's certified letter dated March 11, 1994 and

received by Amphenol Corporation on March 18, 1994. We did not attempt to fully incorporate
the above information into the draft RFI report at this time since we are awaiting the results of

the additional soil and water samples collected along Forsythe Street.

g
The information for our next submittal and the information submitted today will be prepared for
integration into the draft RFI report. The ERA will be the new Section 6.0. The "Additional
Ground Water Sampling and Analysis", now shown as Section 6.0, will be renumbered Section
7.0, and the sampling and analysis we are now completing will also be incorporated into Section
7.0.
If you have any comments or questions regarding this submittal, please let me know.
Very truly yours,
aruag T S
nes H. Keith
Pfoject Manager
ge: Sam Waldo
Susan Gard
T
5010 Stone Mill Road Bloomington, I\ 47408 812/336-0972 Fax 812/336-3991
Bloomington, IN Chattanooga. T\ Columbus. OH Detroit. Ml Grand Rapids. \I Indianapolis. IN Milwaukee. WI Minneapolis. M\

.




5010 Stone Mill Road, Bloomington, Indiana 47408 :

January 12, 1995

Mr. William Buller

U.S. EPA, Region 5, HRE-8J
77 West Jackson Boulevard
Chicago, IL 60604-3590

Dear Mr. Buller:

Enclosed, please find material for the former Amphenol RFI report that reflects the results of
soil sampling and analysis at PGP-16 and PGP-18. Materials should be incorporated as
follows:

1) Page 52 should be removed and replaced with the revised page.

2) Section 7.0 (pages 74-77) should be removed and replaced with the four revised
pages provided.

3) Table 3 should be removed and replaced with the four revised pages.

4) Laboratory data sheets provided should be inserted at the end of Appendix J.

5) The data validation report provided should be inserted at the end of Appendix
K.

Please let me know if you have any questions.

REGEIVE)

JAN 1 3 1835

Telephorne
812330, 0972
Facsimile :

812.336.3991 :

EARTH TECH
' ' OFFICE OF RCRA
WAM;% _WASTEg iN %GEE&ES]&D!%!SN

aptes-H. Keith
Pfoject Manager

cc Sam Waldo
Susan Gard
Michael Jarvis

e Ruth Williams

EARTH@TEcH

Formerly WW Engineering & Science
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WWEngméérmg & Science

A Summit Company

July9:1998

William Buller — é/%B VQ(G U157 S
U.S. EPA, Region V, HRE-8J
77 West Jackson Boulevard

Chicago, Illinois 60604-3590

= &/f/( ' Reouvisions

Dear Mr. Buller: ///) 5%”% e@

Enclosed are five copies of additional pages and revised pages and sheets to be inserted

. into the draft RCRA Facility Investigation report for the former Amphenol Facility dated

April 27, 1993. The enclosed pages reflect the additional ground water sampling along

Forsythe Street that could not be performed earlier in the spring of 1993 because of

: extremely wet soil conditions. We had hoped to get these changes and additional pages

to you somewhat sooner, but we had some scheduling difficulties with the validation

group and the validated results were delayed. Please make the following changes:

o

LB e ( |, L1
YoV a Text and Tables
C 575% v yl) Remove pages iii and 19 and replace with text pages.
{2) Remove pages 60 through 62 replace with pages 60 through 64.
W' 3) Remove the last page from Table 8 and replace with the new Table 8 page.
w4 Remove Table 10 and replace with the new Table 10. :

Remove Table 11 and replace with the new Table 11.

- Appendixes

i

il

Bloomington. IN

Remove Figure 1 (last page) from Appendix H and replace with the new Figure 1.

Add data sheets to the end of Appendix J.
i —

5010 Stone Mill Road Bloomington. IN 47408 812/336-0972 Fax 812/336-3991

Chattanooea. I'N Golumbus. Ol Detroit. MI Grand Rapids. Ml Indianapolis. I\ Milwaukee. WI Minneapolis. M\

./(

7 &
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Sheets

in touch with me.

cc: Susan Gard
Mike Jarvis
Sam Waldo
Thomas E. Linson

3) Add chain—of—custodzﬂgc_t__gq_ the front of Appendix K and add the validation

reports and worksheets to the end of Appendix K.

Remove Sheets 3, 5A, 5B, 5C and 5D from the report and replace with new sheets.

This concludes our planned field work for this project. If you have questions, please get

Very truly yours, ,

£ _
Janpes H. Keith
ject Manager
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(ﬁ 1.0 INTRODUCTION

The document details results of a Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) conducted by WW Engineering & Science at the former Amphenol facility,
980 Hurricane Road, Franklin, Indiana. This report is submitted to U.S. EPA Region V in partial
fulfillment of the requirements of a U.S. EPA Administrative Order on Consent (Consent Order),
dated November 27, 1990, and directed to respondents Franklin Power Products, Inc., and
Amphenol Corporation. Franklin Power Products, Inc. is the owner of record. Respondents are

responsible for co_nducting this RFI arxgi,,lsfwesgary,aComeCUV@MmesSmdy (CMNS).

e
Pange

2.0 SITE HISTORY

Background information regarding the former Aps
investigations is provided in this section. Several #fgstrations from previous investigative

reports which summarize previous site data; ript to the initiation of this RFI, are
included.

L 2.1

The former Ampheno “ag-area of about 15 acres. It is located in part of the
Qﬁartcr of Section 13, T.12N., R4E., on the northeastern
. The property is bounded on the east by Hurricane Road, on

side of Franklin, Indiana (F
the south by Hamilton Stre
northwest by a Farm Bureau Co-Op facility and Arvin Industries, respectively. A Grimmer-

n the north by an abandoned rail line, and on the west and

Schmidt facility is located east of the site across Hurricane Road. To the south, southeast and
southwest, the land use is primarily residential. Approximately 6 acres.of .thesproperty is used by
Franklin-Powez.Produetsssubsidiary-companies for.manufacturing 7purpoecs The remainder of
the property is leased for farm 1tained
with approximate elevations ranging between 730 and 735 feet above Mean Sea Level (MSL).

"grass. The site is relatively flat

The main structure on the facility is a 46,000 square foot building formerly used in the
manufacture and distribution of electrical components. The building is now occupied by
Fuel=Systems;= Inc., which manufactures fuel injectors for diesel engines, and

_ Marme Corporation of America, which assembles marine diesel engines. Other buildings
‘ ’ include a separate waste water preticatment building, now, used for sterage, and a small single-




bay garage, also used for storage. The area surrounding the main building is either paved
parking area, driveway, or grass. The property is-uni .

Surface drainage from a large area north of the property enters a 72-inch storm sewer at an infall
located on the Arvin property immediately adjacent to the northwest corner of the property. The
location of this storm sewer is shown on Sheet 1. The storm sewer lies along the western
property boundary and receives -additional flow from a sewer opening on Farm Bureau property
located about 450 feet south of the northwest property corner. At the southwest property corner,

the storm sewer turns east.  Directly south of the main produétion building, the sewer turns
south again and extends to Hamilton Avenue. At Hamilton
along the south property line. The storm sewer crosse
southeast corner of the property, and discharges to H
1200 feet southeast of the site. Hurricane Creek has

above the storm sewer outfall (IT, 1988).

The main manufacturing building on the site was built in 1961 by Dage Electric, Inc. for the
manufacture of electric connectors. The operation was acquired in 1963 by Bendix Corporation

for its Bendix Connector Operations plant. Processes included electroplating, machining,
assembling and storing manufactured components, and inventorying raw materials and
compounds required for production. Electroplating operations occurred in a room in the extreme
southwestern portion of the building. From 1961 to 1981, wastewater from plating operations at
the facility was discharged directly into a municipal sanitary sewer. The location of this sanitary

sewer (labeled "old sanitary sewer") is shown on Sheet 1. 7/
r/’ v

4mghO8d , a \%w

“pretieatment system was installed in a separate building for treatment of
cyanide and chromium bearing wastewaters from the plating room. New wastewater lines were

installed from the plating room to the pretreatment building, and the effluent from the

pretreatment plant was routed to a sanitary sewer manhole just south of the main manufacturing
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L building. In conjunction with the construction of the pretreatment building, a small addition was

' added to the southwest comer of the manufacturing building, adjacent to the plating room. This

addition was evident from examination of historic aerial photographs dated 1976 and 1988. The

space was utilized as a RCRA.containerstorage=area, and replaced a previots-eutdoor,fenced,
hazardousswastesterage area at this same location.

In 1983, the Bendix Corporation was acquired by Allied Corporation and merged with its
Amphenol Products Division. As a result of consolidation efforts, manufacturing at the Franklin
facility ceased in September, 1983, and the plant was closed at thgttime. Closure of RCRA units

sold and become a wholly owned subsidiary of LPF:
facility to Franklin Power Products, Inc. on June 15,

property. The investigatidn- d the collection and analysis of soil samples and ground water

samples for volatile and semivolatile organic compounds, pesticides/PCBs, EP TOX metals and |
cyanide. Initially, in February, 1984, five soil borings (Figure 2, Wells 1 to 5) were made to
depths of 30 feet, and a monitoring well was installed in the shallow sand unit at each location.
In addition, two hand auger holes were made beneath the floor of the plating room, and samples
were collected at 0.5-1.0 and 1.5-2.0 foot depth. Ground water samples were collected on
February 22 from wells 1 through 4, and soil samples at 3.5-5.0, 8.5-10.0, and 13.5-15.0 foot
depth from monitoring well borings A-1, A-2 and A-3 were analyzed. Results of this
investigation were presented in a report dated May 17, 1984 (ATEC, 1984a).

A total of 10 volatile organic compounds were detected in ground water. Concentrations of

tetrachloroethene (PCE) and trichloroethene (TCE) up to several thousand micrograms per liter
(ug/l) were detected in wells adjacent to the main facility building, particularly along the

qli southwest comer adjacent to the plating room. The presence of the VOC contamination was
confirmed by the analysis of the soil boring and hand auger samples. Lateral ground water flow




L direction was determined to be to the south based on water levels from the initial well network.
TCE (1,040 ug/l), PCE (611 ug/l) and toluene (5.4 ug/l) were detected in an upgradient
monitoring well A-4.

ATEC continued the facility investigation in June, 1984. Tweélwemadditional wells (Figure 2,
Wells 6 to 17), including a four-well cluster, were installed. These wells sampled the upgé;nbst
sand acjuifer as well as deeper units. The twelve new wells and the five original wells were
sampled on August 29, 1984 and samples were analyzed for VOCs. The complete well system

provided a total of twelvemonitoring points in the shallow sang:i pit, and ground water flow to

the south was verified by August water level measure
contaminants, principally PCE, TCE, and 1,1,1-trichlorog 1
locations except A®9=@MW.-9.in this RFI report). Coxtamination a

; Flgure 3). Volatile organic
), were detected at all well

adient monitoring well

'ugll of TCA was found at well A-12 (MW-
downgradient from the facility. Analytical d ulated in a report (ATEC, 1984b), and

252

In July, 1984 ATEC c6 : ideo camera inspection of the s%a’ryf sewer line leading
south from the plant. The*
found to have numerous sep%ﬁ‘atcd joints. Crushed tiles, an offset pipe joint, and an apparent
PVC patch were found in an area 157 to 176 feet north of a manhole along Hamilton Avenue.

This area corresponds to the location ‘Where the 72-inch storm sewer crosses under the sanitary

~

line. Examination of historic aerial photographs suggest that thc&ma‘ewer was installed
shortly before Augusty1976>

In"Mays: &&8&;
of the damaocd sewer. The new sewer line was offset from the old line to avoid excavation of

dlied/Bendix installed a rcplacement sanitary sewer approximately,3S.feet-east

possibly contaminated soils. Location for the new line was established based on the results of
VOC analyses of soil samples collected in December, 1984." This sampling revealed negligible
soil contamination at a distance of 35 feet from the old sewer line.

‘ ' Installation of the new sewer line involved excavation to the existing line at manholes upstream
and downstream of the damaged line,

ing the ends of the old sewer with. conerete,




g Ty

installation of two new manholes offset 35 feet from the old line, and installation of about 300
feet of new 8 inch PVC sewer line. THe"oldssewerdineswasmotremoved. o

//”—’ =
233 Plating Room Investigation, 1984

In August 1984#ATEC conducted an investigation of soils beneath the platingsoomsfleor at the
southwestern comner of the facility. A total of 32 hand auger borings were made in the plating
1.0, 2.5-3.0 and 4.5-5.0 feet.
included in a summary report
e and certain*VOCs, primarily

1

room and adjace;{f"greas. Samples were collected at depths of 0.5

Samples were analyzed for VOCs and cyanide, and results w
(ATEC, 1984c). Soils were found to be contaminated with

PCE and TCE. Recommendations provided for removalaf 0 cubic yards of soil to a

secure landfill.

Allied/Bendix contracted with the Environmental Rcrﬁ
Management to begin a voluntary cleanup i

. Action Division of Chemical Waste

dispose of soils, as necessary, beneath the plati
1985. Venting and duct work w smantled
cut into sections and removed, &t

ing concrete floor was removed with air hammers.
o depths as great as nig@#feet below the former

Soils beneath the plating rogm.we
' s 0 ntaminated soils,“#28:57=tons of concrete, and the

floor level. A total .
crushed duct work and pylesie flooring were disposed of at Adams Center Landfill, Fort

Wayne, Indiana.

Soils were removed to a clean-up level of 10smgfkg.total cyanide, as documented by sampling of
the excavated area after removal of contaminated soil. After soil removal, the walls of the
excavation were sprayed with a 5 percent sodium hydroxide solution, and the bottom of the

excavation was flooded with solution. The solution was allowed to percolate into the soil. The
excavation was then backfilled with compacted sand, and a new concrete floor was poured.

234

Beginning in February, #985; Allied began a second hydrogeologic investigation of the facility
utilizing International Technology Corporation (IT), This study was begun because of possible
deficienei€S and inconsistencies in the ATEC investigations, and the need to develop a more
comprehensive characterization of ground water flow, ground water quality and contaminant
transport on and near the property.




B

Phase I of the IT investigation involved development and sampling of the previously installed
ATEC wells, and the collection of several surface water and storm sewer samples at the locations
shown in Figure 4. Data are included in Appendix A. Sampling was conducted in February and
March, 1985, and samples were analyzed for metals, VOCs and total cyanide. Ground water
samples were collected from 16 of the 17 ATEC wells installed in 1984 (well 14 was not
sampled due to a bent and obstructed well casing). A variety of VOCs were detected in all 16
ground water samples analyzed.#However, markedly lower1€vels of contaminants were detected

in upgradient monitoring wells 4, 7 and 8 thap,\x/(gre reported b
in Eebriry and August, 1994 (Apperaa bW 41
contaminants appeared to be concentrated in the area g

(EEC from the sampling events
ed that the greatest levels of
. former plating room, and

Samples of the storm sewer discharge showed elevatezi’f f several VOC:s, principally TCE,
Ared (F sure 4, Locations SD-1, 3 and 5). A

sewer parallels-the sanitary* sewer«for-a“distance of
wthe July, 1984%%ideo

Vo i
i _$&wen-defects.were.noted dusin,
camera.inspection (Section 2

VOC contaminants were also found in. Husrieane Creek at the storm sewer outfall (Figure 4,
Location H-2), and at a point downstrear ane-Creek (Figure 4, Location H-3). No

A

VOC contaminants were detected in a sample from Hurricane Creek upstream«from the storm

sewer outfall.

Additional“monitoring wells were installed by IT in April, 1985. Several ofstheselderdecp
ATEC wells were ovetidrill
well construction. The purposes of the new well installations were to:

edy grouted, and abandoned at this time due to concerns over poor
o 4t B AT z p

. determine if the storm sewer or pipe-bed acted as an intercept to off site

contaminant migration;




. determine if any contamination existed in the deeper sand units,
notwithstanding previous ATEC results which were attributed to poor well
construction; '

c determine the type and extent of organic contaminants present in the soil
adjacent to the plating room, and to determine if they are affecting ground
water quality;

$:0r northeast from the

gnicipal well field.

. determine if any contaminants were migrating e
facility which could possibly affect the Franklis

e {Figures 2 and 4). JfE.1A
rtical extent of ground water
contamination. The deeper well in this cluster, IT-1A Wwgs:installed in a sand unit at a depth of
about 60 feet.

A total of 27 soil borings were m st and south sides of the former plating room

(Figure 5). Samples for each bot: ized at 6 to 7.5 foot depth, or at the approximate

depth of the former sanit
priority VOCs.

Samples from the six new monitoring wells were obtained by IT in May, 1985. In shallow
ground water, the priority pollutant volatile organic compounds detected were limited to 1,1-
dichloroethane (DCA), toluene, TCA, and TCE. Only toluene atQ«d=u1g/l, TCA at 2.2 ug/l, and
xylenes at 2.2 ug/l were detected in the.deepes-sand unit at 60.foot depth at IT-1A. Wells IT-2
and IT-3, located south of the storm drain (Figure 2) were found to contain TCE, TCA, and
toluene. No VOCs were detected in IT-4, and IT-5 was found to contain toluene at only 1.6 ug/l.

IT concluded that the storm-drain along the south boundary of the property was acting as at least..

FEREa e

a partial"groundwwater, intercepta(see Figure 6). Based on their 1985 data, IT produced several
isoconcentration maps which show the influence of the storm and sanitary sewers on the extent

of ground water contamination in the shallow sand unit (Figure 7). These data are tabulat€@“ i a

final report(IT, 1985).
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L A total of 4T Samples from the plating room borings were analyzed for VOCs. Acetone,
benzene, chloroform, 1,1,2,2-tetrachloroethane, TCA and TCE were detected. No large amounts
of contaminants were detected, and total VOC content was everywhere less than 3 ppm.

2.3.5 Quarterly Monitoring

Allied/Amphenol submitted a ground wategrmenitoring®plansto the Indiana State Board of Health
on September 12,-1985. The plan, prepared by IT, establi

g cluded 1n Appendix A. Of note are
values from the upgradient well (MW-9) which showed: ntrations for PCE, TCE and TCA
above detections levels for multiple sampli s Heriods ané e continuing detection of VOCs,

“at Hurricane Creek.

. Removed and disposed of the plating room floor and underlying soil to a
depth of nine feet, treated the excavation with calcium hypochlorite and

installed clean backfill and a new concrete floor;

. Disconnected and plugged the old sanitary ‘sewer line and replaced it with
a new line offset 35 feet east of the old one;
. Drained and treated the wastewater treatment system, the plating room

tanks and other areas in the plating room;

. Drained and treated the underground cyanide overflow tank, and capped
the pipes at the discharge end;




. Removed twelve previously installed ground water monitoring wells and
grouted the boreholes to the surface.

In response to an IDEM Notice of Violation=dated 6/25/8%»=Amphenol filed a“total.closure-plan
dated August 10, 1987, and as per EDEM review amended this plan on-March-13,.1989: The
plan addressed closure of a container storagevarea-(ID. No=801) and the cyanidestank(ID.No.
S02). Certification 6f*€losure-for'these units was provided by Ar yril2,:1990. « The
IDEManotified-Amphenol-on. June 13, L9QQ thatr't oSUure had been.completed.as=per the

SN

reclgi;*c;ir‘;@gts of 329 IAC 3-21.

2.4 Geologic Setting

The area is located within the Tipton Till Plain gaphic unit of Malott (1922) which is

gencra]ly characterized by low relief topograp y under thick deposits of glacial drift. The

below ground surface (Figure 8). The sand overlies a hard, dense ull unit-807t0"35 feet in
thickness (Unit C), which in turn overlies a second sand unit that is about 12 feet in thickness
(Unit D). The bottom of the lower sand unit extends to a depth of abouf*60"feet below ground
surface. Both the lower part of Unit B and Unit D are saturated and yield ground water.

Deeper drift deposits are known from only one boring (Figure 8, MW-13), but appear to consist
primarily of till, with thin stratified units occurring at depths of 114.5, 122 and 172 feet. The
lowest "basal sand" unit directly overlies shale bedrock. Bedrockbencath the property is the
Devonian-Mississippian aged New Aibany Shale (Gray and others, 1987), encountered at a
depth of 4789feet in boring MW-13.




t 2.5 Hydrogeology

Previous water level elevation data from site monitoring wells suggest a fairly uniform north to
south ground water flow gradient within the upper sand and gravel unit. Data gathered by IT on
May 3, 1985 suggest that the 72-inch storm sewer flowing along the south boundary of the
property may act at least as a partial«intereept for ground water flow in the uppermost sand and
gravel unit. The water level in well IT-2, located south of the storm sewer, was reported to be
over 1.2 feet higher than MW-12 located adjacent to, and north of the sewer. These=levels

suggest a local reversal.of the:north to south hydraulic gradient ini#he storm sewer area.

Hydraulic conductivity of the upper sand unit (Unit B), Was
"slug" tests conducted in the old ATEC monitoring wells (IT, 1985% Ealculated values ranged
from 3.08%10:0 to 9.51 x-10=%cm/sec. Resul
construction, and/or development.

ted by IT from six in situ

sd*low due to poor well

3.0 SITE INVESTIG

This RFI initially addressed five areas of concern at the former Amphenol facility, as listed in
the Consent Order:

o An abandoned sanitary sewer leading from the property;
o A former cyanide waste overflow tank;

= An area believed to have been the location of underground storage tanks

containing lapping compounds;

R A former outdoor RCRA storage area;
" ) Te, Soils in the vicinity of the former plating room.
=
10
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Results of initial investigative work led to the addition of two more areas of concern which are
addressed in this report:

2 Soil and ground water at the southwest corner of the paved area of the facility;
. Ground water off-site to the south.
3.1:2 Initial Investigation

The initial scope of investigation for this RFI is provided in a:
Plan and Quality Assurance Plan develepéd by Internatign
1988), which was made a part of the Consent Orde
provided a substantial geologic and hydrogeologit
(1988) indicated that the physical data contained in this

RA Facility Investigation Work
nologies Corporation (@
revious (1984:1985) investigations have

sse. Data review conducted by IT
base are valid, but that gaps exist in

efforts are a valid indication of the extent of contamination;

. Determine the identity, concentrations and possible sources of ground water
contaminants entering the facility property from anupgradient direction, and their
contributions of background levels;

. Determine the extent of, and direction and rate of movement of any contaminant
’—\\,

plume the has resulted from the release of contaminants on the property;

. Determine whether any plume that exists has left the site boundaries;
. Characterize contaminant pathways;
11
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 following objectives for additional RFI wor

. Determine the identity and charactesistics of any targetspepulations or natural
systems in the vicinity of the Amphenol facility.

To meet these objectives, samples were obtained from surface waters and sediments in local
streams and storm sewers, soil materials collected from soil borings, soil gas, an_c:g;ound water
from monitoring wells on and adjacent to the site. The first round of site work was conducted
between Januarys28 and April 465992,

3.13 Additional Activities

Analytical data obtained from the first round of sam
would be necessary to meet the objectives of the

that additional sampling
: _A' technicgl‘memorandum describing
ed, June 23 1992, was submitted to
pendix:B=ofsthissreport, listed the

activities and results of thg first phase of the -
Region V, U.S. EPA. The memorandum, included

pardte PEE ground water plume at the southwest
corner of the faci# ok

Additiondl sam 0 delineate the plume boundary in Unit B south of

) Evaluation of the storm sewer and storm sewer trench as a possible pathway for
contaminant migration, and delineation of any plume extension along the storm

sewer;

. Evaluation of ground water flow patterns and contaminants in storm sewer water

during periods when ground water levels are above the bottom of the storm sewer;

. Evaluation of possible sources of contamination to Unit D, perhaps utilizing

additional well purging and sample analysis;
o Evaluation of Unit B thickness south of the site.

To meet these objectives, additional soil, surface water and ground water samples were collected
both on and off-site in accordance with a Work Plan datedsOeteber®2;1992, and a Supplement

T
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to that Work Plan, dated Decemiber28s1992: Additional sampling of selected monitoring wells

and surface water took place on July 27, 1992. Additional soil boring, monitoring well

installation, soil sampling and well purging activities were conducted between January 13 and

February 17, 1993. On-site and off-site surface and ground water sampling, was performed

between February-+6=and Mareh-2;4993. Off-site work was performed with a hydraulic

Geoprobe apparatus in lieu of permanent monitoring well construction, in accordance with the
89992 Work Plan supplement.

32 Site Mapping

Zy para]fél to Hurricane Road was

lished. Panels were located at four
property corners for aerial photography p_
(@BMs) were established on the two new sanitan

s‘report are based on north and west coordinate

ff the survey base lines.

cale of 1 inch equals 50 feet (Sheet 1). This base map was
rawings throughout this report. The aerial photograph of the

a topographic site base m.ap
utilized in the preparation of:
property is shown on Sheet 2.

Additional historic stereo aerial photographs dated September 18, 1962, August 30, 1976 and
September 27, 1988 were obtained from the Indiana Department of Highways and Johnson
County and utilized during this investigation.

Locations and elevations of so1l bormgs monitoring wells and Geoprobe sampling points were

determined by survey. Values for northing, easting, and elevation are shown in Appendix C.

3.3 Soil Boring and Monitoring Well Installation

Nine_soil borings (SB-1 through SB-9) and sesem*monitoring wells (MW-20 through MW-26)
were installed between February 4 and 26, 1992. With the exception of MW=26, added during

13
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L Consent Order negotiations, these well and boring locations were specified ifi*the-FF=W.ozk.Rlan
(IT, 1988), and made a part wgnt Order. Four additional Monitoring wells (MW-27
through MW-30) were installed between Janﬁa_g_lj aﬂl; 1993 at locations specified in the
‘; Plan (WWES, 1992). Monitoring wells MW ;359 sands=d2,. previously
installed by=ATEC (Section 2.3.1), and monitoring wells IT-1A, IT-2, and IT-3, previously
installed by IT (Section 2.3.4) were also used in this RFI for ground water sampling and water

level measurement. Soil boring and monitoring well locations are shown on %" Soil
samples were collected from soil borings for physical description and classification. Soil
samples for description and classification were also collected mne locations off-site (PGP-1,
-2, -3, and -6 through -11) between February 16 and March
specified in the December 28, 1992 Work. Plan supplement

3. These locations were either
1992), or were added at the

Soil borings SB-1 and SB-2, located immed
These

tank were mstalled by hand auger.
o -—7-

through the bottom of the tank. However, it was |
have a removable lid. For safety reasons it was
igh th ery small surface access opcnmg, soil borings would |
be made from the surfa ‘of the tank. 7

Soil borings SB-3 through SB-9 were installed utilizing conventional hollewsstem auger and
split spoon sampling techniques. Borings SB-3«and=SB-4 were located in the area efspurported
buﬁcd\{;£gp;piggi:ggmpound tanks along the west side of the main plant building, and were made to |
invcs@éte any potential leakage from these tanks. Attempts to locate the tanks with metal
detectors and probe rods were unsueeessful. Borings were placed in an area where the tanks
were purported to have existed, and were advanced to a depth of 10 feet. The*l6¢ations were
established by interviewing.an.Amphenol.employee formerly assigned to the Franklin operation
at the time the tanks were utilized.

Boring SB-5 was located immediately outside of a roofed, fenced enclosure, also along the west |

side of the building and was a made to a depth of 17 feet. This boring was to be used to evaluate

potential spills from a former RERA=storagearea which was believed to have been within the |
L} enclosure. Subsequent research has suggested thatsthesformer”RCRA"StoTage area " was located

outside the northwest corner of the plating room, and that the fenced area in question was never

14
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‘b utilized to store hazardous waste. Soil borings=SB=l=and-SB-2 were installed in this area
(Sheet 3).

Borings SBE and SB¥ were located along the former sanitarymsewer line between existing

L

monitoring well MW-12 and new, paired monitoring wells MW-22/MW-23. Borings SB=8 and
SBp9 were made along the south side of the plating room near existing monitoring well MW-3.

These locations are also directly down gradient of the former RCRA storage area.

Soil borings which were not developed into monitoring wellgsaxere backfilled with Portland

cement grout upon completion.

by Geoprobe at off-site
and -11) and southwest (PGP-3, -6,
tion for ground water sampling at

ccordance, with the RCRA Ground Water Monitoring ;u
AGSWER 9950.1 Sept., 1986), as detailed in the

dei6niz G@TBTW) watef'w

|
. Laboratory-gr: padded to the well pipe as required }

to counteract the buoyantféreesefsvell fluids, and to clean fine soil particles from

the well screen;

|
. Where installation of the bentonite seal was made above the saturated zone, three . ‘
gallons of laboratory-grade DIW were added to the borehole to hydrate the
pellets.

Summary monitoring well data including horizontal grid coordinates, top of casing and ground

elevations, and screened intervals, are recorded in Appendix E. Ground water levels are shown

in Table 1. Monitoring wells MW-20, -21, -22, -24, -26 and -27 through -29 are completed in

the upper sand and gravel unit (Unit B). Monitoring well MW-30 was completed in the storm |
C: sewer trench. Wells MW-23 and -25 are completed in the lower sand unit (Unit D) l

approximately 60 feet deep. Three paired shallow sand/deep sand installations were made where i

15
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L vertical hydraulic gradients and levels of contaminants could be compared between the two
units. These paired installations consisted of MW-22/23, MW-12/25 and MW-24/IT-1A.

Monitoring wells MW-23 and -25 were installed utilizing 4 dotbleswell casingsto limit the
potential for cross contamination between the shallow and deep sand units. The following
procedure was utilized. A hole was drilled through the shallow sand unit and into the top of the
underlying glacial till. A large diameter casing was then inserted in the hole, and cemented
inside and out to the surface. After the cement had set a minimum of 24 hours, the cementinside
the casing was drilledsout, and the boring was advanced to the#{) foot depth utilizing hollow
stem auger drilling techniques through the surface casing. :

Borings SB-6 and SB-7, monitoring wells MW-1
MW-27 and MW-30 served to investigate conditie:
borings SB-8 and SB-9, and monitoring wells MW-3

, MW-22 through -25,
qung the old sanitary sewer line. Soil
3 MW-21 provided samples from the

served to investigate an aregyof
q J area of the site_during the on-si
304 -10 served to investigatesaff-s

well MW-12.

3.4 Aquifer Testing

Hydraulic conductivity of the Unit B sand was estimated from "minissate:' pump tests conducted |
in monitoring wells MW-12 and MW-24 on September 2, 1992. Each well was pumped at a
constant rate with a peristaltic pump, and drawdown was monitored with a pressure tran

and an electronic data logger. Data logger records and time-drawdown curves are presel i
Appendix F. ‘

~ Monitoring well MW-12 was pumped atslel6-gallons per minute (gpm) for 60 min}utes, Iel a
in drawdown of (.58 feet. Monitoring well MW-24 was pumped at"@¥7°gpm for 67 m ;. |
with 0.48 feet of drawdown. Walton's (1962, 1985) specific capacity formula was used v (;é
assumed storage coefficient of 0.200 compute transmissivity values ©f+2;200.and 11,300 m

L (gallons per day per foot) for MW-12 and MW-24 srespectively. For saturated thlcknésses OBy,
(MW-12) and 6i0°feet (MW-24), the transmissivity values equate to hydraulic conductivities of

16




pgpd/ft? at MW-12 and“1860=gp:

dift2 at MW-24. Although markedly different from one

another, these values are consistent with the fine to coarse sand texture seen in samples of the

aquifer material.

35

Sample Types and Locations

The following types of analytical samples were collected:

grid.

Surface water and sediment sampling points are shown in Figure 9. Sampling points S

respectively.

Soil gas sarriples from,;g-j&loce}tions on the site;

drainage system and Hurricane Creg]

Soil samples from the nifi€®
monitoring well borings;

Ground water samples from one location on-site and Q@ locations off-site,
collected with the Gegprobe apparatus-utilizing stainless*ste€l and Teflonsbailers.

VOC contamination in soil and shallow ground water. The results of this soil gas sur
prepared as a Jeehnical..Memorandum and submitted as a draft to Region V EPA=en
1992. The Technical Memorandum is included in this report as AppendisaG.. Fig
Appendix G shows the location of soil gas sampling points with respébt to the site c

and SW/SD-05 represent upstream Hurricane Creek and upstream storm Sewer sawupics,

These locations correspond to previous 1985 IT sampling points H-1 and SD-4

17

The on-site soil gas survey was performed to provide a preliminary assessment of the rea=¢ o




L q
,, 46
L (Figure 4). %@mtSW/SD-02 is'the'storm sewer discharge point. Points SW/SD-03 and SW/SD-
04 are on Hurricane Creek downstream from the storm sewer outfall. The SW/SD-03 location is
at the Forsythe Street bridge over Hurricane Creek, located approximately 1000 feet downstream
from the storm sewer outfall into Hurricane Creek. Point SW/SD-04 is located in the City of
Franklin Jack Morgan Park, and was located about 200 feet upstream from IT sampling point
H-3. Surface sediment samples were collected from all SD points on February 25, 1992. Field
determinations of pH, temperature, specific conductance, dissolved oxygen and stream flow
were made at each SW point between February 25 and March 25, 1992. Stream water samples
for VOCs, total cyanide and amenable cyanide were collec
points SW-01, SW-02 and SW-05 on February 25, 1992.
total and amenable cyanide were obtained at point,:
February 17, 1993.

“from surface water sampling

water samples for VOCs and
ain on July 27,1992 and

Analytical soil samples were collected from selected inte
MW-20 through MW-27, and MW-30. Samgig:selecti
(HNu) screening results, which are included in; A}
for VOCs, metals, and total and
b served to determine the identifié

in soil borings SB=1"through SB=9;
based in part on soil head-space
D. Analytical samples were analyzed

samples were collected at tw& Haring locations MW-20 and MW-26.

New monitoring wells MW-20 through MW-26, monitoring wells MW-3, MW-9 and MW-12,
previously installed by ATEC, and monitoring wells IT-1A, IT-2 and IT-3, installed previously
by IT, were sampled in March and April, 1992. Prior tosthis initial sampling, each well was
develepedsby=bailer surging to remove fines from the well screen area. Apprgmaﬂ!e}y ten-well

volumes were removed from most shallow wells, but low yield prevented this volume of purging
in wells MW-12, -20 and IT-2. Deep wells MW-23, -25 and IT-1A were purged of three casing
volumes. All development water was contained in pol}rf_er_:m;ianks at a central location on-
/ site. During the initial development, a large steel treble hook, cotton string, and several lead
| sinkers were removed from MW-12. These are presumed to have been lost at some point in the

\past, possibly from a previous attempt to retrieve lost sampling equipment. Monitoring wells

MW-12, MW-22, IT-2 and IT-3 were sampled in a second sampling round on July 27, 1992.

L Monitoring wells MW-12, -22 through -25, and -27 through -30, IT-1A, IT-2 and IT-3 were
sampled in a third sampling round February 16 and 17, 1993.

18




Following ground water sampling rounds one and two, additional ground water quality data were
obtained off-site by collecting VOC screening samples with a Geepgobe, and analyzing them for
tagget compounds DCA, TCA, TCE, and PCE in the sampling vehicle utilizing an on-board GC
with purge-and-trap in accordance with the December 28, 1992 supplement to the
October 12, 1992 Work Plan (WWES 1992). Rapid collection and analysis of screening
samples facilitated qualitatives
techniques prescribed in the Work Plan supplement (WAWES;-1992).

tion of areas for collection of ground water samples by

Initial sampling for screening of the ground water was conducted between November 4 and

_al Memorandum submitted to
-as Appendix-H. Figure 1 of
ected during phase I of

6,1992. Results of this screening were prepared as a Tegh
Region V EPA on November 23, 1992 and included in th:
Appendix H shows the locations of ground water scrg€ning samp

,:;:::‘screenf:x}.lg was conducted between
ening samples (SGP-9 through -28)
> site agshown in Sheet 3.

the screening. Sampling for phase Il of the gre
February 16 and 24, 1993. A total of 20 ground water:
were collected southeast, south, and southwest

Based on results of the off-site
analysis were collected from eigh
Sampling locations are sho

3.6
361

Soil gas sampling methods are detailed in Appendix G. At each sampling point, two samples
were collected, one from s_i§x’_fect and one from eight feet below the surface. Samples were
analyzed for trichloroethene (TCE), perchloroethene (PCE), and trans-1,2-dichloroethylene
(DCE).

The soil gas pilot survey and sampling were performed January 28-30, 1992. Several techniques
were used which varied from those proposed in the QAPjP (WWES, 1990), owing to increased
knowledge of the site, and improved analytical and sampling equipment. Vasiations from the
QAPjP are provided in Appendix G.

19
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A total of 55 samples was collected. Soil-vapor samples were analyzed on-site utilizing a Photo-
Vac 10S55 portable gas chromatograph (GC) equipped with a built-in integrator.

The QAPjP provided for external GC calibration utilizing TCE gas standards, and quantification
of total VOCs in the sample based on total peak area and a TCE calibration factor. The GC was
initially calibrated with TCE and trans-1,2-dichloroethylene. Initial sampling work indicated
that with few exceptions, only TCE and an unknown compound appeared in the soil gas. The

unknown compound was identified as PCE after an external standard for that compound was\‘\ 7 }\
obtained. o 0\ d/
3.6.2 Soil Samples

Soil samples were collected from nine soil bori gven néw monitoring well borings
between February4 and 26,1992 and from one

January 13, 1993. Soil boring and monito

additional monitoring well boring
Gtis are shown on Sheet 3. Details of

e

the depth intervals sampled in each boring are TaBlc 2.

Samples from borings SB-1 ang*

zetreved with a 3-inch stainless steel hand auger and

with following exceptions:

. Analytical samples were collected in lasge, 3-inch diameter split spoons to assure
sufficient sample volume for analysis;

. Each 3-inch split spoon was subjected to a detergent/steam wash, a nanograde
methanol rinse and a deionized water rinse prior to analytical sample collection;

. Samples for VOC analysis were collected into two 125 ml wide-mouth glass jars,
and for cyanide analyses, into a single 250 ml amber glass jar.

Samples were collected for VOC, metals, total cyanide and amenable cyanide analyses. Soil

samples were transferred from the split spoons to sample containers with a pre-cleaned stainless
steel spatula. Analytical data are provided in Table-3"

20
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3.6.3 Surface Water and S dirncd/t Samples

Stream water samples for VOCs, total dyanide and amenable cyanide analyses were collected
from sampling points SW-01, S@ d SW-05 on February 25, 1992. Point SW-02 was
sampled again on July 27, 1993 and February 17, 1993. Temperature, pH, specific conductance,
dissolved oxygen content and stream dischaTge"were determined at all stream water sampling
points. These data are provided in Table 4. Samples were obtained and handled in accordance

with the QAPjP (WWES, 1990), with the following exception:

. Where shallow water prevented collegfian _full container by

“by dipping water
with the bottle cap.

The stream water dissolved oxygen confeg ciinined at each stream station on

March 25, 1992. An attempt to measure diss “n when the stream water samples were

ygen content was determined electronically

water was obtained for immediate titration following the

procedures given in the HAE ata from both techniques are presented in Table 4.
StrcWermincd at sampling points SD/SW-01, SD/SW-02, SD/SW-03, and
SD/SW-04 on February 25, 1992 by the pygmy current-meter method and at point SD/SW-05 by
the modified Parshall flume method (Buchanan and Somers, 1976). Discharge was determined
again at point SW-02 on July 27, 1992 by the pygmy current-meter method. Discharge data are
included in Table 4. Laboratory analytical data for the surface water samples are provided in
Table 5.

Stream sediment samples for VOCs, metals, total cyanide and amenable cyanide analyses were
collected from each stream sampling point on February 25, 1992. Metals and cyanide samples
were collected into a single 250 ml amber glass jar. VOC samples were collected in two 125 ml
glass jars. Samples were collected in accordance with procedures given in the QAPjP
(WWES, 1990). At points SD-02 and SD-05, grab samples were collected from the midpoint of
the streambed. At points SD-01, SD-03 and SD-04, composite samples were collected by

21
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L homogenizing three aliquots of sediment collected from equally spaced points across the stream
bed. Analytical data are provided in Table 6.

3.6.4 Ground Water

3.6.4.1 Monitoring Wells

ee'tounds of ground water sampling were conducted. Sampling round one was conducted
between Marehs2~and Aprill6,1992. Monitoring wells MWe3, -9, -12, -20 through -24,
MW-26, IT-1A and IT-3 were sampled March 2 and 3, 199 this time monitoring well IT-2
was purged to dryness, and monitoring well MW-25 wasi{o shstructed by a small plug of
Well*MW-25 was dc\:elTped on
/-21 and MW-26 were resampled on

bridged bentonite. Well IT-2 was sampled on Match
March 9 and sampled on March 10. Wells IT-1A 4 .
March 6 for cyanide only due to sample bottles bei

kq_n in shipment. Monitoring well
MW-26 was resampled for cyanide on April

April 16;4gain due to broken sample bottles.

MW22 were sampled during sampling round two,
as conducted February 16 through 24, 1993. |
-12, MW-22 through -25 and -27 through -30 were

Monitoring wells IT-2, IT-3, MW~
(( conducted July 27, 1992. Sam;
Monitoring wells IT-1A, T
sampled February 16 and

Samples were collected for¥ (S, total metals, total cyanide, and amenable cyanide analyses. |
Samples from wells MW-12 :and MW-22 were analyzed for both total and dissolved '
During round one, wells MW/{ 2 and MW-22 were sampled for additional parameters ]

40 CFR Part 264 Appendix IX, but excluding organo-chlorine pesticides as listed in Exhi . '7.}
0N

the Consent Order. & t:j | \\j
;a_d-om; each well was tested-in-an-undisturbed:state-forthe.presenc &j \% )

oBe. Each well except ()j NN O

and IT-2 was then purged of a minimum of thiee-easing- volumes Wells MW-12 and I
purged to dryness. Samples were collected and handled in accordance with the QAPjP with the

following exceptions:

. Each Appendix IX sample for phenols and SVOCs was collected into a single one

L liter amber glass bottle with no preservatives added;
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C : Each sample for PCBs, pesticides, dioxins and furans was collected into a single
two liter amber glass jar;

. Each sulfide sample was collected in a 500 ml polyethylene bottle and preserved
with sodium hydroxide and zinc acetate.

Ground water field-chemistry data are presented in Table 7, and analytical data are provided
Table 8.

Samples collected from monitoring wells MW=23;MW-25 T-1A (screened in the saturated

‘pumping each well for-several-hours
d accomplishments are tabulated in

Ground water samples were cellected from selected locations on- and off-site with the Geoprobe
and analyzed for VOCs on board the sampling vehicle as an efficient means of qgah'ta\u'vcly
delineating contamﬁt”éd areas and identifying additional analytical sampling locations. These |
"screening" samples were collected.in-accordanceswithsthesWorksPlan®(WWES, 1992). Ground |

water screening samples were collected on-site between November 4 and 6, 1992. Results of

this screening are included ingAppendix'H. 'Off-site ground water screening was conducted from
February 1 through April 1, 1993. Results are provided in Table 10.

3.6.4.2.2 Ground Water Analvtical Sampling

Ground water samples forsClPucontract laboratory analyses were collected from selected

locations on- and off-site as discussed in Sectiong8i. Samples were collected following
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mnt (WWES;1992). Sample locations (PGP-1

procedures described in the Work;Rlanssupplem:
through PGP-10) are shown on Shcet 3y and analytlcal results are included in Table:8.

37 Decontamination Procedures

During the on-site.soil.gas.sampling; each sample was collected with newstubing into a new
sampling bag. The sampling train was purged with at least two-literssofisoil gas before sample
collection commenced. The probe was washed with a detergent=solution and rinsed with
deionized water as needed between sampling points to preyeéat the transfer of potentially
contaminated soil from one sampling location to another. :

plit spoons were steamueleaned at the
d with nanograde methanol, and all

At each drilling site %clusi one.was«defined. . Personnel exiting the exclusion zone
performed a boot wash | gléve removal to limit carrying any potentially contaminated
material from the area. All équipmcnt used during stream and groundwater sampling was

cleaned following procedures contained in the QAP;P.

The submersiblespump used in the redevelopment of monitoring wells IT-1A, MW-23, and
MW-25 was decontaminated prior-to use in each well. The exterior of the pump and tubing was
washed with a detergent solution and rinsed with deionized water. The interior of the pump and
tubing was flushed for five minutes with municipal tap water by operating the pump in a bucket

which received a constant flow of water.
Equipment used in the collection of ground water samples with the Geoprobe was either washed

and rinsed prior to each use as specified in the Work Plan supplement (WWES, 1992) or was
obtained new and used only once, then discarded.
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g' 7 3.8 Potentially Contaminated Materials

Potentially contamninated materials were generated from five sousges during the RFI. Personal
~—————
protective equipment, decontamination materials and solutions, soil-cuttings, sampling devices

and monitoring well purge water were handled as potentially contaminated waste. Personal
protectiv;:alipment used in areas of known or suspected contamination was contained in 55
gallon steel drums with lids and rings and stored in the former Waste Water Treatment Plant
(WWTP) on-site. Plastic sheeting used as ground cover under dqcontaminqg'gn activities was

)

similarly contained. Speﬁcontamination solution and mqmitoring well purge water was
olding tanks staged inside the

QA/QC ‘procedures. were. f gd-in.accordance . with=the*QAPjP, the October 12, 1992 Work
Plan and the December 28, 1992 Work Plan supplement (WWES, 1992). A discussion of
QA/QC sample results is located in Section 4.7.

3.10 Contract Laboratory

All analytical work, with the exception of field determinations of water quality parameters, soil

gas analyses, and Geoprobe ground water screening analyses was performed by=Seuthwest
Labesateries.of Oklahemayinecerporated, 1700 West Albany, Suite C, Broken Arrow, Oklahoma,
B e o Lo,

74012. All work was. conducted in accordanee=withsthe laboratory QAPjP approved by U.S.
EPA Region V for the RFL
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3.11 Subcontractors

The soil gas sampling and analysis, ground water screening sampling and analysis, and ground
water Geoprobe sampling were performed by GeoTrace-Incorporated, P.O. Box 1243, Moun
Vernon, Illinois, 62864.

Soil boring and monitoring well installation was performed by Environmental Drilling Services
Incorporated, R.R. #1, State Road 59, Carbon, Indiana, 47837.

Surveying was performed by Kevin Potter, RLS & PE, P.O.

x 5982, Bloomington, Indiana,
47407. "

Aerial photography was provided by AccuzAir,Su:
Indiana, 47274.

4.0 - RESULTS
4.1

Hydrogeology.

4.1.1

Soil boring data (Appendix Dj were used to prepare three geologic cross sectiol

area (Sheets4Awand.4B). Locations of sections are shown on Sheet 3. Cross section A-B-U-&

extends from MW-20 at the north end of the site to PGP-11 at the south and is oriented roughly
parallel to the direction of ground water flow in the shallow sand unit (Unit B). Cross section B-
C-D extends from MW-3 to IT-3 and is oriented roughly along the storm sewer alignment.
Section F-G traverses the south end of the study area (south of the site), oriented west to east
across Forsythe Street. Cross sections show the location of soil samples selected for analysis,
well screen intervals, and ground water elevations.

The soil boring data generated by this RFI largely to confirm previous interpretations of site
geology. Surficial soil materials (herein labeled as Unit A) consist of yellow brown silt loam or
loam (silty clay or sandy clay) which ranges in thickness from about 3 to 8 feet. Unit A is

underlain by the upper sand unit, Unit B, which appears to be muous beneath the property

and immediate surrounding area. The unit is saturated in the basal part, and the thickness of the
S S e
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i-' saturated zone varies spatially from about 4 feet to about 15 feet. Generally the saturated zone is
thickest in the northern portion of the property, and thinfier south of the main facility building.
The unit is composed primarily of stratified fine to coarse sand, and sandy gravel. As shown on
Sheet 4A, the unit grows progressively thinner southward. At location ;I;GP—II, ground water

screening sample SGP-19 was collected and no target ‘compounds were detected
(Section 3.6.4.2.1). An attempt to collect a ground water sample of sufficient volume for CLP

analysis (Section 3.6.4.2.2) was unsuccessful. This suggests that the thickness saturated zoncz

M"“W
has diminished southward to the extent that insufficient water was available for sample )

collection by approved methods.

Unit B is underlain by a dense, gray glacial till unit ( ; f:Joam texture. At locations
MW-23 and MW- 25 this unit was determined to be 23 tp 26 feet ckness (Sheet 4B). The
ones in Umts B above, and Unit D

till unit serves as a conﬁmng bed between ground:
below. Unit D, as sampled at MW-23 and MW-25 consi
sand. The unit is 17 to about 20 feet in thickns
about 670 feet MSL. The unit is underlain anc

f medium to coarse sand and loamy
" of Unit D occurs at an elevation of

4.1.2 Ground Water.Elo

Ground water flow di «determined from water level measurements in monitoring
wells, as summarized in Tel Contours showing the configuration of the potentiometric

surface in Unit B on March 25, 992 and February 12, 1993 are provided in Figures 10

respectively. Potentiometric contours in Unit D on the same dates are shown on Figure th
13. Table 1 and Figure 10 also show water level measurements obtained in stor 0
manholes south of the main facility building. O

™)

The March 25 Unit B data (Figure 10) appear to represent a relatively low ground wa ‘%w. ke
probably related to the relatively dry 1991-1992 winter months. Water level at M \}{} gw
example, was about four feet lower than that observed by IT in May, 1985 (Figure 6),

levels in the southern portion of the property are more comparable to the IT data. Ground water
levels appeared to be slightly lower than water levels in the storm sewer drainage system, as

measured at the north and south storm sewer manholes, (Figure 10).

g & On June 2, 1992 ground water levels in Unit B were higher (Table 1), and again a south and
southeast ground water gradient was observed. Water levels in the northern portion of the site
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4 were about 1.0 to 1.5 feet higher than in March, 1992, but wells south of the main facility
building showed a lesser increase. Ground water levels recorded on February 2, 1993 were
higher than the June, 1992 levels, and again a south-southeasterly ground water flow direction

was evident (Figure 11).

During both the March and June, 1992 monitoring, significant downward vertical hydraulic
gradients were observed at the three paired (Unit B/D) monitoring well clusters. Between the
March and June measurement events, hydraulic heads decreased slightly in the Unit D wells
(Table 1), resulting in a larger downward vertical gradient observed in June than in March.

During the February, 1993 monitoring, a slight upward vertica raulic gradient was observed.

The observed reversal in vertical gradient direction is,i
hydraulic head in the Unit D wells.

as the result of increased

The March, 1992 water level observations suggest t ' times, ground water elevations in

than the storm sewer invert ! e 1). Limited data on water levels within the storm sewer

suggest that the ground water potentiometric surface may exist at an elevation higher than that of

the water within the storm sewer.

Hurricane Creek pﬁ@)ly acts as a ground water sink south of the former Amphenol Facility,

j intercepting ground water flowing south-southeast from the facility. UnitB ground water

r' elevations beneath the facility decrease from approximately 722 feet MSL at MW-20 to

\01 P approximately 719 feet MSL at IT-3. The USGS poographic Quadrangle map (Franklin, ;
|- Indiana) indicates that Hurricane Creek lies just below 720 feet MSL.

4.2 Soil Gas
A soil gas survey was conducted at the site in January, 1992. The objectives of the survey were

t to provide preliminary assessment of the extent of VOC contamination at the site and to
investigate the potential residual soil contamination in product/waste areas and near the sewer
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lines. Results of the soil gas survey were presented to Region V U.S. EPA in a technical
memorandum dated April 8, 1992, and included in this report as Appendix G. Evaluation of the
soil gas data resulted in the delineation of two VOC plumes at the site (Figure5 and 6,

Appendix G). Maximum VOC concentrations in soil gas were found near that location where
the storm sewer crosses under the old sanitary sewer. Decreasing VOC concentrations in all
directions from the sewer line suggested that the sewer was a line source for contaminant release.
A separate PCE plume was detected in soil gas at the southwest corner of the facility parking lot.
It was suggested in the soil gas technical memorandum that this plume may be the result of a

surface-release of PCE at or near the southwest corner of the pavefnent.
\ B

-

%
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Analytical results for soil, surface sediment, surfae: yd ground water are discussed in the

following sections. Results are compared to Ap le or Relevant and Appropriate

also included in Table 11. Anal
exceed any ARAR values

4.4

Soil samples were collected” from borings installed around the former Amphenol facility
(Section 3.5). Analyses were performed for VOC and inorganic parameters listed in Appendix I.
Soil analytical results are summarized in Table 3. Laboartory analytical reports are included in
Appendix J.

4.4.1 Upgradient

Subsurface soil conditions upgradient from the former Amphenol facility were assessed by
analyzing soil samples obtaimiring drilling and installation of monitoring wells MW-20 and
MW-26 (Sheet 3). Soil samples were obtained from selected depth intervals as shown in Table
2. Sampling procedures and analytical parameters are discussed in Section 3.0.

No VOCs were detected at levels above PRGs in upgradient soils. Three metals (arsenic,
beryllium and cobalt) were reported at levels exceeding PRGs. All concentrations are, however,
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well within background ranges for soils as reported by Dragun (1991). These elements are
determined to be naturally occurring in upgradient soils, and unrelated to the former Amphenol
facility i

4,42 Plating Room

Soil conditions in the vicinity of the former plating room were evaluated by analyzing soil
samples collected from soil borings SB-8, SB-9, and MW-21 (Sheet 3). Soil samples were
obtained from selected depth intervals as shown in Table 2. Samgling procedures and analytical
parameters are discussed in Section 3.0. |

Arsenic, beryllium, cobalt and PCE were detecte

concentrations exceeding the PRGs for these paranietes: enic, b’gryllium and cobalt, present

at concentrations similar to those found in soils acro and within reported background

it ssamples collected from soil borings SB-6, SB-7, and MW-22
obtained from selected depth intervals as shown in Table 2.

investigated by analyzing

(Sheet 3). Soil samples we
Sampling procedures and analytical parameters are discussed in Section 3.0.

PCE was detected at concentrations exceeding the PRG in samples from MW-22 (17-19 feet)
and SB-7 (16-18 feet). These depths correspond to the top of the saturated zone. Soil samples
collected from shallower intervals in these borings contained no VOCs in concentrations
exceeding PRGs. The presence of PCE in saturated soil at depth, beneath relatively
uncontaminated, unsaturated soil indicates PCE has migrated laterally through the soil to this
area, most likely carried in the ground water.

Arsenic, beryllium and cobalt were reported at concentrations exceeding PRGs in soil samples
collected from borings MW-22, SB-6, and SB-7. However, all concentrations are within
background levels as reported by Dragun (1991), and are similar to values reported throughout

10/9%
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the RFI. Consequently, the occurrence of these elements at the reported concentrations is
considered a natural phenomenon, unrelated to the former Amphenol facility.

444 Southwest Corner

Soil conditions beneath the southwest corner of the site were evaluated by analyzing soil samples
collected from soil boring MW-27 (Sheet 3). Results of the soil gas survey indicated the
presence of PCE in this area (Appendﬁ Samples were collected from depths of 13-15 feet
and 21-23 feet in boring MW-27. Analytical results are included.g. Table 3.

PCE was detected at concentrations well above the PRG j g oil sample. This sample
the deeper sample, but at a concentration below th

445 RCRA Storage Area

A fenced, roofed enclosure locate
Plan (IT, 1988) as a former R
adjacent to the enclosure g
have occurred at the

amenable cyanide an

are summarized in Table fiic, beryllium and cobalt were the only parameters detected at

concentrations exceeding PRGs. Arsenic, beryllium and cobalt were also detected in soil
collected at all other soil borings, at concentrations similar to those reported at SB-5 (Table 3).
Dragun (1991) reported average background levels in Indiana soils ranging’/from 2.0 to 15 ppm
for arsenic, 0 to 2.0 ppm for beryllium, and from 3.0 to 15 ppm for cobalt. The reported
concentrations of arsenic, beryllium and cobalt at SB-5 are within these background values, and
are interpreted as naturally occurring background levels, unrelated to the former RCRA storage
area.

446 Cyanide Overflow Tank

Soil samples were collected from two soil borings installed adjacent to an in-ground concrete
tank which had been previously used to store excess cyanide solution. The tank is rectangular in
shape, measuring approximately six feet in width, eight feet in length, and nine feet deep.
Samples were taken from soil borings SB-1 and SB-2 (see Sheet 3) from depths of 1.0 to 3.0 feet
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below the bottom of the tank. Samples were analyzed for total metals, total cyanide, amenable
cyanide and VOCs. Analytical results are summarized in Table 3.

The reported concentrations of arsenic, beryllium and cobalt exceed the respective PRGs for
these elements. As all concentrations are well within background ranges as reported by Dragun ‘\

(1991), and are similar to values reported elsewhere across the site, these levels interpreted as \\‘
naturally occurring background concentrations and are determined not to be related to the

cyanide overflow tank.

447 Unit C Aquitard

Analytical soil samples from the Unit C aquitard (S
23 and MW-25 (Sheet 3). Sample intervals ar
included in Table 3.

soils as reported by Dragun (199}
RFI. Consequently, the

naturally occurring ba
4.‘428

The areal extent of VOC contamination in soils is shown in Sheets 5A and 5B. Sheet 5A
total VOC concentration in soil samples collected between 0 and 12 feet below the |
Sheet 5B shows total VOCs in soil samples from below 12 feet below the surface. VI

o g g
e { b A -
concentrations are much-higher'below 12 feet, at the approximate level of the top-of the's I g e
zone. Y
g B %Zf@h,v,

J*:*i» WA
Y X
4.5 Ground Water T X

Ground water quality was determined by collecting samples from permanent monitoring wells
on-site and from temporary sampling points established both on- and off-site with the Geoprobe
apparatus (Section 3.5). Sampling locations are shown on Sheet 3. Analyses were performed for
VOCs, inorganics, and Appendix IX parameters as listed in Appendix I of this report.

32 SlEt
REVISED 10/93



Table 8 presents a summary of analytical results, showing all reported detections. Parameters
listed in Appendix I but excluded from Table 8 were not detcm ground water samples
collected during the RFI. Laboratory data reports are incorporated into this report as
Appendix J.

45.1 Upgradient Shallow Agquifer

Ground water quality in the upgradient portion of the shallow (Unit B) aquifer was evaluated by
-20 and MW-26 (Sheet 3).

analyzing samples collected from monitoring wells MW-9,

These locations are verified as upgradient based on interpret f ground water flow direction

these elements to below detectabie .suggests that element concentrations in excess of

ARARs at the upgradien frorn suspended solids (from native soil) in the

unfiltered samples. occrrence of these elements in soil was discussed in

Section 4.4.

Detections of TCA (9 ug/l) and TCE (2 ug/l, estimated) in monitoring well MW-9 are consistent
with results of?révious sampling as reported by IT (1988) (see Appendix A, Table A-1). The
presence of VOCs in ground water upgradient of the site has also been reported by ATEC
(1984b) (Appendix A, Table A-1, wells MW-4, -7, -8). The current data indicate that VOC
concentrations at MW-9 diminished significantly during the five year sampling hiatus. As
specified in the Consent Order, the VOC concentrations reported in the upgradient wells are
adopted as background levels for VOCs for the purpose of delineating the ground water VOC

T ——

plume at this site.

452 Plating Room

Ground water conditions in the vicinity of the former plating room were assessed through

analysis of ground water samples collected from monitoring wells MW-3 and MW-21 (Sheet 3).
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Samples were collected for VOCs, total metals, total cyanide and amenable cyanide during

ground water sampling round one.

Concentrations of six metals and two VOCs in ground water exceeded PRGs, as shown in
Table 8. As discussed in the technical memorandum on Plume Delineation (Appendix B), VOCs
in ground water at MW-3 and MW-21 are attributed to residual contamination associated with
the former plating room. Of the six metals, arsenic is reported at a concentration below the
regulatory MCL, and the remaining five (aluminum, cobalt, iron, lead and manganese), while
present at levels greater than their respective ARARs, were fousid in similar concentrations at

nearly all locations sampled (see Table 8). Consequently,.dietals concentrations reported for

ground water at monitoring wells MW-3 and MW-21 to be normal background

levels.

453 Sewer Lines

(Sheet 3). Samples were colleg
RFI (Section 3.6.4). Well

PCE, TCA, and TCE wer
exceeding ARARs or site ba

tly detected in wells along the sewer lines at concentrations
ground levels (Section 4.4.1). These data indicate that ground
water in the vicinity of the storm sewer has been impacted by VOCs. The highest concentrations
were recorded in samples from MW-12 and MW-22, suggesting that the damaged old sanitary

S

sewer (Section 2.3.2) was a primary source of VOC releases.

Concentrations of aluminum, beryllium, cobalt, iron, lead, manganese, and nickel in unfiltered
samples were reported in excess of ARARs. The effect of filtration may be evaluated by
comparison of results of filtered and unfiltered samples collected from monitoring wells MW-12
and MW-22 (Table 8). Analyses of cobalt and lead indicate that filtration of these samples
reduced the concentration of these elements to below detectable limits. This suggests that
element concentrations in excess of ARARs at the upgradient wells may be the result of
dissolution of suspended solids (derived from native soil) in the unfiltered samples. The natural

occurrence of these elements in soil was discussed in Section 4.3.
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Historic analytical data for monitoring wells IT-2 and MW-12 (Appendix A, Table A-1) were
used to produce plots of concentration versus time (Figures 14a and 14b). In general, the plots
show ground water VOC concentrations increasing through 1986, then decreasing to the levels
observed during the RFI. The depressions in PCE and TCA concentrations in MW-12, seen in
the August 1986 sample, are unexplained.’

454 Southwest Parking Lot Corner

Ground water quality beneath the southwest comer of the facjlity was assessed by analyzing
W-29 (Sheet 3). These wells
sampling round three.

samples collected from monitoring wells MW-27, MW-28
were installed after sampling round two, and were samp

1all three wells (Table 8). Elevated
MW-28 exceeded the ARAR, and at
ite background levels. PCE concentrations

PCE was detected at concentrations in excess of AR
TCE levels were reported at MW-28 and MW-29. TC:
MW-27 and MW-29, TCA concentrations eXi
decrease from MW-27, toward MW-28 and M

4.5.5

Ground water quality rm # Amphenol site was investigated by analysis of ground
Jnit B aquifer with the Geoprobe. Samples were obtained

and PGP-6 through PGP-10 (Sheet 3) during sampling round

water samples collected
from points PGP-1 throug
three.

e

<=

VOCs were reported at concentrations exceeding ARARs at PGP-4S, -4D, -6, - % j*”
Concentrations of TCA exceeding background were reported at PGP-6 1
Concentrations of 1,2-DCE exceeding background were reported at PGP-6 (Table ¢
PGP-4S and PGP-4D correspond to the upper and lower portions, respectively, of
zone at MW-12. Samples were collected from PGP-4S and PGP-4D to compart
from samples from MW-12 (Section 4.6).

Elevated levels of VOCs at PGP-3, -6, -7, -8, -9, and -10 indicate VOCs may have migrated
south from the site along a line approximated by the location of Forsythe Street. The most likely
avenue for this pattern of migration is a municipal sanitary sewer lying directly beneath Forsythe
Street (Sheet 3). i
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45.6 Unit D Aquifer

Ground water quality in the deep (Unit D) aquifer was assessed by analyzing sa
from monitoring wells MW-23, MW-25, and IT-1A (Sheet 3). Samples were
these wells during sampling rounds one (March, 1992) and three (Febnw’j). Between

sampling events, these wells were rcdevelomf;éd as discussed in Section 3.6.4.1.

Concentrations of aluminum, arsenic, beryllium, cobalt, iron, lead, and manganese in deep
ground waters were reported in excess of ARARs for these gl¢ments. These samples were

collected unfiltered. As discussed in Section 4.5.1, the rep: concentrations are likely the

result of the dissolution of suspended solids naturally ; fficient amounts of these

e ———

elements to yield the observed concentrations.

estimated (13 ug/l, MW-23) or.#

in Unit D are present as a 1.

Surface water and surface sediment conditions were investigated by analyzing samples collected
from five locations around the site (Figure 9). Analytical results for surface sediment samples
are summarized in Table 6. Laboratory analytical reports are included in Appendix J.
Concentrations of arsenic, beryllium and cobalt are reported above PRGs for those metals.
However, all concentrations are within background ranges (Dragun, 1991) and are therefore
interpreted as naturally occurring. Surface water analytical data are summarized in Table 5.
Laboratory analytical reports are included in Appendix J. Samples collected dl}ﬁng t%)e first
round of surface water sampling, conducted in February, 1992, contained no elevated levels of
VOCs or cyanide. Samples were collected from surface water sampling point SW-02 again in
July, 1992 (round two) and February, 1993 (round three). Results from the July, 1992 sampling
reveal elevated levels of arsenic, beryllium, PCE, TCA and TCE. Arsenic and beryllium are
derived from the dissolution of soils and sediments containing these elements as discussed

earlier. PCE, TCA and TCE are likely present as the result of the storm sewer acting as a ground
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water intercept, transmitting ground watér from the site during periods of relatively high ground
water levels as discussed in Section 4.7.3.

4.7 Quality Assurance/Quality Control (QA/QC)
4.7.1 QA/QC Samples and Deviatigng__ from Plan Documents

Sampling and QA/QC methodologies for this RFI come from five previously submitted and
approved sources: the IT Work Plan (1988), the Consent Order, the. QAPjP documents (approved
May, 1991), the October, 1992 Work Plan for additional ork, and the December, 1992
es nditions during site work,

equipmiest limitations, a number of

difficult drilling conditions, of;
than go to the expense g5 QA/QC samples with every daily set of samples,
equipment blanks and : s were collected at a rate of one in 10 samples. Thus
there were a total of 30 5 bornst samples, three equipment blanks and three duplicates. A
matrix spike and duplicate rformed for VOCs. A second matrix spike and duplicate

sample should also have been'performed, but was not. This omission is not perceiyed-to-have,

o

For the five surface water and sediment samples, a blank and a duplicate were performed with
the sediment samples. A duplicate, a matrix spike and a matrix spike duplicate were performed
with the surface water. No equipment blank was performed with the surface water sample
because sampling equipment was not used in collecting the samples. A trip blank for VOCs did
accompany the sample shipment. For the second round of sampling (to determine if VOCs were
present when ground water levels were high on site), the surface water sample duplicate was not
performed. For the third round of sampling, a duplicate, a matrix spike and a matrix spike
duplicate were performed with the surface water sample. An equipment blank (DIW in a sample

container) was also collected.
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For the thirteen first-round ground water samples, three equipment blanks, three duplicates and
two matrix spikes and matrix spike duplicates were performed. Samples from MW-12 and MW-
22 were analyzed for Appendix IX analytes as required in the Consent Order, and for total and
dissolved metals. Samples from MW-26 had to be collected on three additional occasions for
total and amenable cyanide because sample containers broke during shipment. An equipment
blank was collected and sent with the second sample. During the second sampling round, an
equipment blank was collected with the four analytical samples. During the third round of

ground water sampling, twelve samples were collected, plus two equipment blanks, two

matrix spikes and two matrix spike duplicates.

472 QA/QC Audits

QA/QC samples, decontaminatios
entered in a bound field lo
the Project Manager

insure proper recordke ampis condition, sample preservation, and packing.

473 Laboratory Da‘;a Quality

Data from the first round of sampling were validated by the WW Engineering & Science Grand
Rapids, Michigan Office. Data from the second and third round of sampling were validated by
HMM Associates, of Concord Massachusetts, a sister company of WW Engineering & Science.
Validation packages from these sources are included in Appendix K.

The following problems were noted in the first round:

1) Although matrix spike and matrix spike duplicate samples were submitted for
analysis for Appendix IX SVOCs, dioxin, furans, phenols, PCBs and pesticides,
the sample was not run by the laboratory, and the results are esﬁm However,
there were no positive results for any of these analytes, and no reasons to believe

that they ever existed at this site.
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C 2) The data were validated by groups, and not every group had an associated trip
blank, blank or duplicate, although the QA/QC sample may have been sent in
another shipment that day. Data were flagged as estimated when a blank or
duplicate result was not observed with that group.

3) Some trip blanks contained acetone, PCE, and 1,2-dichloropropane. Data for
these compounds had to be estimated.

The following problems were noted in the second round:
1) Matrix spike results were out of control for a ngmber of metals.

number of field blanks.

&entration of 0.53 ug/L.

2) Common, nonhazardous analytes were
However, mercury was found in one

3) Acetone was found at low levels

4.8

Contaminant plume “del
presented in Section 4.5. 4
samples collected in March, ¥993 are shown in Sheets 6A, 6B, 6C, and 6D, respectively. Amus 0 w/u“* :

isoconcentration map for total VOEs:in-ground wateris'shown-in Sheet 6E. -

4.8.1 Unit B Aquifer 4/ -
?.

1010 ug/l (Table 11). Plume delineation (Figure 5A) is based on the non-detect

DCA concentrations in excess of 5 ug/l in ground water were consistently found along uic scewus
lines. The elongation of the isoconcentration contours eastward along the south edge of the site
indicates that DCA has been carried along the storm sewer alignment. Similar elongation of the
plume southward from the site along Forsythe Street indicates the municipal sanitary sewer has
acted as a source of DCA contamination of ground water in this area.
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The ARAR for PCE is 1.43 ug/l (Table 11). PCE was detected in upgradient monitoring well
MW-26 at 3 ug/l (Table 8). Plume delineation was accomplished using 3 ug/l as a background
level for PCE at the site (Figure 5B). PCE concentrations in excess of 3 ug/l were found west
and south of the facility, roughly following the storm sewer and sanitary sewer lines. Off-site
PCE ground water impacts are indicated at PGP-8 and IT-2 (Figure 5B).

" TCA was detected in upgradient monitoring well MW-9 at 9 ug/l (Table 8). The ARAR for
TCA 1is 200 ug/l (Table 11). A site background value of 9 ug/l for TCE was adopted for plume
delineation (Figure 5C). Elevated TCA concentrations were obsgzved in ground water south of

the facility extending from the southwest parking lot corne ward and southward along the

e

. w 3
ed off-site to the east and

sewer lines. Concentrations exceeding site backgroun

TCE was detected at 2 ug/l in upgradient

Plume delineation was performed using 2 ug/k

sewer and sanitary sewer m
exceedances at PGP-6 an
Amphenol site.

4.8.2 Storm Sewer:

The potential for the storm sewer to act as a preferential path for contaminant migration was
evaluated by monitoring water levels and collecting water samples during periods of relatively
high and relatively low ground water levels. Ground water levels are shown in Table 1. Storm

sewer and monitoring well elevation data are given in Appendix C.

During ground water sampling round one, ground water levels were found tosbe -below the level
of the storm sewer invert, suggesting that the storm sewer was not.acting as a ground water
intercept. Surface water samples collected from the storm sewer outfall during sampling
round one (SW-02, Figure 9) contained no VOC or cyanide concentrations above detectable
limits (Table 5), substantiating the interpretation that the storm sewer was not acting as a ground
water intercept. During ground water sampling rounds two and three, ground water levels were
found at elevations above that of the storm sewer invert, and water levels recorded in the storm

sewer during sampling round two (see Table 1) were below the elevation of the ground water,
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suggesting that the storm sewer trench may be acting as a ground water intercept. Water
samples collected from the storm sewer outfall (SW-02, Figure 9) during sampling rounds two
and three contained detectable levels-of PCE, TCA and TCE (see Table 5). These detections
indicate that the storm sewer is intercepting ground water beneath the site and transmitting it to
the outfall at surface water sampling point SW-02.

i S

4.8.3 Sanitary Sewer

A municipal sanitary sewer exists beneath the site and off-site to.she south (Sheet 3). The on-site

segment of the sewer line is discussed in Section 2.3.2. Cit

ranklin personnel reported that
the off-site portion of the sewer from the site to the vi ss Court is 8inch Vitrified-
Clay Pipe (VCP) with tarred joints, and that the ¢ %inch VCPrat that point
(Littleton, 1993). The sewer pipe is reportedly 7 t& WMBW the ground surface.

VOCs detected in ground water south of thi rsgrthc Street (Section 4.8.1) suggest

that the sanitary sewer has acted as a second nination source. Figures 5A, 5C and 5D

show DCA, TCA and TCE plume

tively:extending to sampling point PGP-9.

In this section, data collected 'éurmg the 1992 and 1993 RFI/CMS field investigations (described
in Sections 1.0 to 4.0) are evaluated to determine the potential for site-related chemicals to
present UWIC human health and environ&rml risks. This qualitative Risk Assessment
(RA) was prepared in accordance with the "Qualitative Risk Assessment" procedures presented
in Section 4.5 of the IT Work Plan for the site (IT, 1988). This RA is designed to qualitatively
determine if potential risks exist and, if so, whether additional investigations and evaluations,
ongoing monitoring, or no further action is required to address the potential risks. If the
qualitative RA adequately demonstrates that the site does not pose an unacceptable risk to human
health and the environment, then a quantitative RA is not necessary. Conversely, if the
qualitative RA indicates that a potential risk may be present, additional investigations may be
necessary and may include the completion of a more formal, quantitative RA. In this latter case,
the qualitative RA can be used to focus additional investigations towards the areas of greatest

—

concern. ‘ aF
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(' As specified in Section 4.5 of the IT Work Plan, this qualitative RA will combine an evaluation
of the following:

. Hazard Identification
e Exposure Assessment
. Toxicity Assessment

o Risk Characterization

Based on the above, this RA will result in the recommendation.#f one of the following for the

site:
J Does not pose an uhacceptable risk 1 d the environment and
therefore does not require any .. monitoring or remedial action:
Recommendation of "No Action"; '
. Does not pose an unacceptableyis man health and the environment under
current conditions bt pse a risk at some time in the future:
( Recommendatior

[ o human health or the environment according to the existing
level of @ d reguires additional site-specific data collection to better define
the actual

fitial risk: Recommendation of "Additional Investigation or
Remediation"

If compounds which present a potential human health or ecological hazard are identified, further
analysis will be conducted to determine if complete or potentially complete chemical exposure
pathways exist. An estimate of the significance of potential exposures will be made for any
pathways determined to be currently complete or potentially complete in the future. For the
latter determinations, observed chemical concentrations at points of potential human or
ecological exposure will be combined with an evaluation of the potential toxic effects of the
chemicals of concern, including a comparison of site data to Applicable or Relevant and
Appropriate Requirements (ARARS). AN
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‘5.2 Background

The former Amphenol site is located in an area of mixed commercial/industrial and residential
use in the city of Franklin, Indiana. Approximately six acres of the 15-acre site is used for
commercial/industrial purposes. The remainder of the site is used for farming. Land
surrounding the site to the south, southeast, and southwest is used predominantly for residential
purposes. Surrounding land in other directions is used predominantly for commercial and
industrial purposes and agriculture. The site is unfenced.

The predominant residential area is located south and wes site. Areas to the north and

The nearest school is located

populations located on any of the adjacent
. . — i )
jgane Creek. The City of Franklin

approximately one-half mile south of the site

d in the residential areas downgradient

responses.
As described in Sectior wer transects the site and is believed to intercept, at least
in part, ground water n¥ ing dgwn gradient from the site. The storm sewer discharges to

Hurricane Creek, a nearby: ace water body flowing through Franklin. This creek is

intermittent (i.e., during periéds of little precipitation, the stream may have no flow). The
intermittent nature of this stream likely affects its ability to support significant aquatic life.
Aquatic life is considered a potential exposure target in this qualitative RA.

5.3 Hazard Identification

This step in the RA evaluates whether chemicals identified at the site could potentially produce
adverse human health or ecological effects given the specifics of the site. The identification of
such a hazard, if any, will trigger the need to complete other aspects of this qualitative RA. In
making this determination, consideration is given to the intrinsic toxicological properties of
those chemicals detected at the site, the magnitude of detected concentrations, and the existence

of known or potential exposure routes.
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Organic and inorganic analytical data for soil, surface water, surface sediment, and ground water
are shown in Tables 3, 5, 6 and 8, respectively. Historic analytical data from the years 1984-
1986 are presented in Appendix A. A summary of organic chemicals detected during the 1992

and 1993 ground water, surface water and soil sampling rounds is presented below. —
Sk ‘
> ¢
Ground Water 007‘1” %54?17%‘/ 3
Compound Range/Location of Highest Value
acetone : - undetect - 11 ug/L/AT-2
1,1-DCA undetect - 8§17 ug/L/PG]
1,1-DCE : undetect - 11 ug/L/IT

1,2-DCE (total) undetect - 78 ugA.

0

PCE e

5,40
TCA (. & /Lq/f/

\Z, f/’/‘/
TCE el
4-methyl-2-pentanone %50 -
carbon tetrachloride ~00

toluene
methylene chloride
xylene (total)

ct - 2 ug/L/PGP-9/MW-24
ct - 2 ug/L/PGP-6

Soil/Sediment
acetone undetect - 35 ug/kg/SB-2 (10"
2 butanone undetect - 390 ug’kg/MW-27 (15%)
chloroform undetect - 3 ug/kg/MW-27 (23")
methylene chloride undetect - 1,500 ug/kg/MW-23 (21.5")
PCE undetect - 120,000 ug/kg/MW-22 (19) 4
TCA undetect - 750 ug/lkg/MW-21 (18")
TCE undetect - 5,300 ug/lkg/MW-21 (18"
toluene undetect - 5 ug/kg/MW-20 (12"
xylene (total) undetect - 2 ug/kg/MW-27 (23")
Surface Water
1,1-DCA undetect - 3 ug/L/SW-02
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L PCE undetect - 86 ug/L/SW-02

toluene undetect - 1 ug/L/SW-01
TCA undetect - 35 ug/L/SW-02
TCE undetect - 66 ug/L/SW-02

Total cyanide and cyanide amenable to chlorination was found to occur in deep soil samples, but
not in surface or ground water samples.

A variety of metals was detected in soil and water samples. g these are aluminum, arsenic,
beryllium, cobalt, iron lead, manganese and nickel. Alu

iron are considered essential

57

significant exposures, ir presence in soils and ground water suggests that a potentially

significant exposure could
The chemicals detected have been evaluated by U.S. EPA for their potential to cause toxicity to
aquatic organisms. The presence of potentially site-related chemicals in surface water and
sediment could present a potential hazard to both aquatic and terrestrial species residing in or
near this creek.

The detection of chemicals known to exhibit potential human health and environmental effects in
on-site and nearby off-site environmental media serves as an indication that a potential hazard
exists at the site. Conditions are such that an evaluation of this hazard is warranted, especially in
light of potential off-site migration of contaminants and a lack of institutional controls to limit
soil or ground water exposures at off-site locations. Furthermore, data indicate that chemicals
have migrated in the past, (and continue presently) via the storm sewer and sanitary sewer to

c . areas where they could pose an ecological hazard.
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‘All organic chemicals and total and (amenablc cyanide]dctccted in ground water, soils, sediments

and surface water at the site are regarded as po;ﬁe,ntial chemicals of concern. These chemicals
will be retained throughout this qualitative RA of the site.

5.4 Exposure Assessment

Exposure assessment involves the identification of current and potential future pathways of
chemical exposure and the estimation of chemical concentrations to which populations may be
exposed. The identification of relevant exposure pathways requites consideration of the nature

and extent of environmental contamination and the identifi of current and potential future

land uses at the site. The estimation of chemical co atio: which a receptor may be

exposed is based on an evaluation of current chemicaf concentratic:

concentration due to contaminant migration or~“attehuatien due to factors such as natural

degradation.

e
Setf

5.4.1 Contaminant Release Pathway

The chemicals identified in Se: lieved to be present due to past Ci) ] LU s 2
! ST e f= HY, 4. 5

occurred at or near manuf f the former Amphenol site. Chemic
found primarily near md areas at the site. Chemicals that were ori._. |
presumably have migrate m these areas of release by two pathways:

1) the sanitary sewer, with subsequent migration into ground water

through sewer joints, or;
2) via ground water with interception by the storm drain at the site or

continued migration in ground water in a downgradient direction.
puec? e

5.4.2 Environmental Fate and Transport

Given the nature of the major site contaminants, and the fact that no additional contaminants are
being released, degradation and attenuation processes would alrnd‘s“tﬂ;ccrtainly result in the
reduction of potential exposure concentrations over time. As stated in the IT Work Plan,
however, for the purposes of this qualitative RA, chemicals will be assumed not to attenuate or
degrade in the environment. It is assumed, therefore, that potential current and future chemical
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exposures would occur at concentrations currently identified in the environmental media at the
site.

543 Exposed Populations

The site is currently zoned and used for Eggg’n,a,l and agricultural purposes. Given the nature of
the property and its current use, reasonably foreseeable future uses of the site are also likely to be
commercial/industrial and agricultural. Residential areas adjoin the site (predominantly to the

south) and, therefore, the neighboring residents are also c

Creek. There is a city park located along Hurricatt

Sl

Street Bridge crossing.  Specific exposure pathwa?

.just soith and west of the Forsythe

the commercial/industrial and

agricultural uses of the site, residential u

Hurricane Creek are discussed below.

exposure. At this time, theresis no significant outdoor work or excavating taking place on this
site.

The site is located in an area served by a municipal water supply and currently there are no uses
of ground water at the site. Thus, for the current worker population, the grou&d_~ water exposure
pathway is considered incomplete. If a future industrial occupant installs a water supply well at
the site and uses gr(EﬁT water for process water or as a drinking water supply, direct ingestion of

water and dermal exposures by workers could then be significant routes of chemical exposure.

Only a small area of the site where impacts exist is used for agricultural purposes. In_addition,
ground water at the site is not used for irrigation. For these reasons, it is unlikely that the current
agricultural use of a portion of the site would lead to significant chemical exposure. Significant

exposures could occur if agricultural use continues and if ground water is used in the future for
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irrigation. Under normal farming practices, exposure of deep subsurface contaminated soil is not
anticipated at any time.

5.43.2 Residential Use

Current and future residents could be exposed to chemicals in soils either through direct contact
at the site or by migration of contaminated windblown soil. Direct ingestion and dermal
absorption are considered the primary routes of exposure to contaminants in soils. SCCOI’I?I};
pathways of exposure such as inhalation of contaminants volatilizing from soil and inhalation of

e

airborne particulates, may also occur to nearby residents.- is site, the significance of the

e e AL S S EE

above pathways are limited by the fact that chemical con Hon in soils generally has been

identified only in the deep subsurface.

As a part of this evaluation, an inventory of potential grasind water wells was undertaken. This

tion #e€cords as well as the distribution of

inventory included a review of available we
oround water wells to residences in the

g

ground water wells were visually located at ¢

'rhpact. These were:

1) logated at a residence at 990 Hamilton Avenue
site (to the west of the location of monitoring well
2) an apparently existing well at a residence located at 451 Forsythe

Street, approximately one-quarter mile south of the site.

According to the site owner, the first well is not used. Use information on the second well was

not provided by the owner, but it is reportedly used only for garden watering.

While ground water is not currently used as a drinking water source at neighboring homes, under
potential future residential uses, a well could be installed at the site or on adjacent downgradient

property and used for domestic purposes. The residential population could then be exposed to
contaminants in ground water by ingestions, dermal absorption and inhalation. Direct ingestion .
of contaminants in ground water would likely be the most significant route of exposure for the

on-site resident. In addition, as many of the contaminants of concern are volatile organic




compounds, inhalation of volatilized contaminants during domestic uses, such as showering also
would be possible. S

Human exposures to chemicals migrating off-site via the sanitary sewer could occur through

. . . . . \ . .
b(acﬁugm,&;ontarmnatcd sewer water into homes. This is unlikely to occur since no contaminants
are currently being introduced into the sewer, and the contaminated ground water is located
approximately 12 to 14 feet below ground, approximately 4 to 6 feet below the sewer line-

: Ema
Because of constant use of the sewer by local businesses and residences, it is @ely}hat the
sewer line can build up concentrations of organic vapors that coulé:enter homes.

5.4.3.3 Jack Morgan Park and Hurricane Creek

The park has several feet of frontage along Hurricang #k;,and human exposures to chemicals

migrating off-site via the storm sewer and eventually icane Creek can occur. Given the

organisms. For these reasons,
from this creek is not consi

and ingestion.

544 Exposure Concéntrations

See Sections 5.3 and 5.4.2.

5.5 Toxicity Assessment

In this section, published toxicological data are evaluated for those chemicals detected at the site.
These data serve to evaluate the relative toxicity of site-related chemicals and to identify those
chemicals having the greatest potential to produce health effects. Potential ARARs developed,
in part, from this toxicological information are also presented in this chapter. These potential
ARARs will be used to screen site data to identify the most significant chemicals based on

toxicity and concentration.
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3:5:1 RfDs and SFs

The U.S. EPA has evaluated available toxicological data for most of the chemicals detected at
the site. The toxicity summaries prepared by the U.S. EPA are regularly published in several
forms (including the U.S. EPAs Integrated Risk Information System gRI,_)_j,/ and the Health
Effects Assessment Summary Tables (HEéi_S_;Q)’ The U.S. EPA derived RfD and SF data for
chemicals detected at the site are presented in Table 12.

For carcinogens, the carcinogenic response is assumed to bega. "non-threshold" effect: any

exposure regardless of how small, increases the potential f eloping cancer. The potential

for causing a carcinogenic effect is expressed as a slop represents the upper 95%

e

The slope factor is used in the RA to estimate the upp nd lifetime probability of developing

cancer as a result of exposure to a carcinogen.

defined as an estimate of a da
appreciable risk of adverse

factors (which are g

determinations.
5.5.2 | ARARSs Identi%;canon

All applicable ARARs and sources used in this study are presented in Table 11.
5.5:2.1 Ground Water and Soil

The U.S. EPA has used the available human and ecological toxicity data on environmental
contaminants and combined it with other information to develop standards and criteria for
environmental media. These standards, referred to as Applicable or Relevant and Appropriate
Requirements (ARARs), are useful as a data screen to qualitatively evaluate potential health
risks. ARARSs for drinking water include Maximum Contaminant Levels (MCLs) and non-zero
Maximum Contaminant Level Goals (MCLGs) for drinking water. These would be appropriate
as a screen for potential hazards from exposure to ground water that could potentially be used for

drinking water purposes.
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Contaminants detected at the site also can be compared to media-specific action levels calculated
in accordance with guidance presented in "Part B, mmcnt of Risk-based Preliminary
Remediation Goals" of the Risk Assessment Gui’t/i‘ancc for Superfund (RAGS Part B) (October
1991). This document presents standard equations for determining media-specific action levels
and is particularly well suited for use as an initial screen of site data. In this assessment, the
PRGs developed to address potential residential uses of a site and adjoining areas (generally the
most highly exposed population) were employed. The PRGs for ground water are calculated
assuming consumption of ground water and inhalation of chepicals volatilizing from ground
water. The PRGs for soils are developed assuming direct hu ;

e

A third tyPe of ARAR identified for evaluating che
RCRA Subpart S soil and ground water action lese}
standard exposure assumptions presented in (»i_ri_ftN
Register Vol. 55, No. 145, July 27, 1990 10
assuming 70-year residential ingestion exposu | 61 levels for soil are calculated assuming

child exposures to soil through inges
5522

Potential ARARSs for chegsic
Criteria (AWQC). AWQC
acute and chronic criteria. AAWQC and supporting data used to develop these criteria are
presented in Quality Criteria for Water, U.S. EPA Office of Water Regulation, May 1986. For
the major site-related VOCs, U.S. EPA has not produced formal AWQC, lists. Lowest observed
effect levels as determined from available literature must be used.

cted in surface water include federal Ambient Water Quality
esigned to be protective of aquatic life and are divided into

5.6 Risk Characterization

In this section, chemical specific ARARs identified in the previous section are compared, where
appropriate, to chemical concentrations detected in media potentially impacted by the site
chemicals. This comparison is completed for those routes of exposure identified as being
potentially significant in Section 5.4.3. Where multiple ARARs were identified (e.g., MCLs,
PRGs, and RCRA Action Levels), the most s%gzu ARAR was used for this comparison.
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REVISED 01/95

In reviewing these results, it should be noted that this qualitative RA utilizes a number of
assumptions concerning chemical exposures at the site. It is not intended to be an actual
assessment of the potential significance of risks and is not intended to be a quantitative RA. The
assessment is also not intended to model or predict exposure levels to any currently existing

population.

It is important to note that under current site conditions, exposures to contaminated soils and
ground water are lﬂi_ﬁd- More significant exposures could only occur under other potential
future uses of the site and surrounding area. Section 5.7 presents a discussion of the uncertainty
involved in this qualitative RA.

5.6.1 RFI Data

Tables 3, 5, 6 and 8 show the RFI data compared to identified ARARSs for soils, surface water

surface sediment and ground water, respectively.

510.1.1 Soils
2 <
A comparison of chemicals detected in soils to potential ARARS is presented in Table 3. The
volatile compound ;Pg was detected at levels in excess of the soil PRG in Sr%-ii"i soils. PCE
was detected at concentrations in excess of its controlling soil ARAR (the 10 mg/kg RCRA soil
action level) in a total of seven soil samples. The highest level was 120 mg/kg in sample MW-
22 (collected in February 1992), which corresponds to the location of greatest ground water
’%fr:pact as discussed above. It should be noted that there were no exceedences of soil PRGs in
samples at depths less than 12f_fcct. Under current conditions, therefore, it is unlikely t?
significant exposures to these VOC contaminated soils would occur.

Neither the soil PRGs or the RCRA soil action levels take into account the potential for
contaminants to migrate from soils to ground water. However, the RFI sampling has

characterized the levels of contaminants in ground water immediately below areas of
contaminated soil. Because no additional contaminants are being released at the site, it is
believed that the relationship between soil and ground water contamination is adequately
characterized.
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In reviewing these results, it should be noted that this qualitative RA utilizes a number of
assumptions concerning chemical exposures at the site. It is not intended to be an actual
assessment of the potential significance of risks and is not intended to be a ’ﬁuantitative RA. The
assessment is also not intended to model or predict exposure levels to any currently existing

/

population.

It is important to not}:\that under current site conditions, exposures to/ contaminated soils and
\(." . . / .
ground water are limited. More significant exposures could only oc¢ur under other potential

iscussion of the uncertainty

future uses of the site and surrounding area. Section 5.7 presentsia.d

involved in this qualitative RA.

5.6.1 RFI Data

Tables 3, 5, 6 and 8 show the RFI datépornpared to identified/ARARS for soils, gurface water

surface sediment and ground water, respective

516 Soils

A comparison of chemicals.getected: able 3. The

action level) in a total of seven ¢l samples. The h’{ghest lev‘él,\was 120 mg/kg in sample MW-
22 (collected in February 1992),| which correspQ,ﬁds to the location of greatest ground water
impact as discussed above. It shpuld be noted gﬁat there were no exceedences ¢f soil PRGs in
samples at depths less than 15 feet. Under f‘é"urrent conditions, thér_efore, it is unlikely that)

significant exposures to these VOC contaminated soils would occur.

Neither the soil PRGs or the RCRA soil action levels take into account the potential for
contaminants to migrate from| soils to/ ground water. However, the RFI sampling has
characterized the levels of contaminants in ground water immediately below areas of
contaminated soil. Because n¢ additional contaminants are being released at the site, it is
believed that the relationship petween soil and ground water contamination is adequately

characterized.
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5.6.1.2 Surface Water

Sampling during July 1992 and February 1993 indicated the presence of four volatile organic

parameters in surface water collected at location SW-02, the outfall of the storm sewer
ihtersecting the site. These were DCA, PCE, TCA, and TCE. The concentrations of these
chemicals ranged from 3 to 86 ug/l. During sampling in March 1992, none of these constituents
was identified at this sampling location, but toluene was detected at a concentration of 1 ug/l in
sample SW-01. SW-01 is the sample collected from the upstream location in Hurricane Creek
and, therefore, is not likely an indication of any site contaminati

into Hurricane Creek could be exposed to th
ARARSs by accidental ingestion.
The ARARs for water identifi itative risk evaluation are, however, based on an

assumption of daily resid and, therefore are not appropriate for evaluating the

potential significance exposures to children playing in creek water at the outfall.

A site-specific, quantit valugtfon of both the carcinogenic and noncarcinogenic risks from

these exposures is provided s
Noncarcinogenic Effects

The potential noncarcinogenic health effects resulting from exposure to TCE and PCE in surface
water through incidental ingestion can be expressed by the following equation:

Hazard Quotient = (CW x IR x ET x EF x ED)/(BW x AT x RfD)

where:

CW
IR
ET = exposure time, 1 hr/day,

the concentration of the chemical in water, mg/l,
the incidental ingestion rate for surface water, 0.050 V/hr,

EF = the exposure frequency, assumed to be 26 days per year, '/
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ED = the exposure duration, assumed to be six years (children ages 6 to 12),
BW = the average body weight of children six to twelve, 35 kg,
AT = the averaging time in days, 6 years x 365 days/year or 2190.

Using the above equation and exposure factors, and the RfDs in Table 12, the calculated
noncarcinogenic hazard quotient for incidental ingestion for PCE is 0.00084 and for TCE is

0.0011. oo

Children wading in the creek could also be exposed to chemicals: . water through dermal uptake

of chemicals. The potential noncarcinogenic health effects i g from exposure to TCE and
PCE in surface water through dermal absorption can d. by the following equation
relating the noncarcinogenic RfD to estimated exposuzs:

Hazard Quotient = (CW x SAXx PC x ET x EF x F)/(BW x AT x RfD)

where:

CW = the concentratic water, mg/l,

SAS = ading, 1,520 cm? (lower legs, forearms and hands),
RE = nstant (cm/hr), (0.048 for PCE and 0.016 for TCE),
ET =

EF = ncy, assumed to be 26 days per year,

ED = the exposure diiration, assumed to be six years (children ages 6 to 12),
BW = the average body weight of children six to twelve, 35 kg,
AT = the averaging time in days, 6 years x 365 days/year or 2190.

Using the above equation and exposure factors, and the RfDs in Table 12, the calculated
noncarcinogenic hazard quotient for dermal absorption for PCE is 0.0023 and for TCE is
0.00099.

The total noncarcinogenic hazard indices from exposure to both chemicals by both pathway is
0.0053." These results indicate that potential noncarcinogenic health affects from exposure to
chemicals in surface water are not expected to be significant.
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carcinogenic risk for in

Carcinogenic Effects

The potential carcinogenic health effects resulting from exposure to TCE and PCE in surface
water through incidental ingestion can be expressed by the following equation relating the
carcinogenic slope fact (SF) to estimated exposures:

Excess Cancer Risks = (SF x CW x IR x EF x ED)/(BW x AT)

where:

CW = the concentration of the chemical in wat

IR = the incidental ingestion rate for surfac
ET = exposure time, 1hr/day, .
EF = the exposure frequency, assumed to be 2
ED = the exposure duration, assum

BW = the average body weight of ¢

AT = the averaging time "

or:s, and the SFs in Table 12, the calculated excess
OfPCEis 3.9 x 10-# and for TCE is 6.3 x 10-°.

C e ——

Using the above equation

Children wading in the creek

coutd also be exposed to chemicals in water through dermal uptake
of chemicals. The potential carcinogenic health effects resulting from exposure to TCE and PCE

in surface water through dermal absorption can be expressed by the following equation:
Hazard Quotient = (SFxCW x SAxPC x ET x EF x ED x CF)/(BW x AT)
where:

CW = the concentration of the chemical in water, mg/l,

SA = the skin surface area while wading, 1520 cm? (lower legs, forearms and hands),
PC = the dermal permeability constant (cm/hr) (0.048 for PCE and 0.016 for TCE),
ET = exposure time (1 hr/day),
EF = the exposure frequency, assumed to be 26 days per year,

"ED = the exposure duration, assumed to be six years (children ages 6 to 12),

S
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P

Because of the po

BW
AT

the average body weight of children six to twelve, 35 kg,
the averaging time in days, 70 years x 365 days/year or 25550 days.

1]

Using the above equation and exposure factors, and the RfDs in Table 12, the calculated excess
carcinogenic risk for dermal absorption for PCE is 1.0 x 10-7 and for TCE 5.6 x 10-°.

=N T
The total excess carcinogenic risk for exposure to both chemicals by both pathways is 1.5 x LQJ/
These results indicate that potential excess carcinogenic health risks resulting from exposure to
chemicals in surface water are below the acceptable risk range )¢ tﬂzl/()-E established by U.S.

EBEA

Environmental Risk

While there are no final AWQC for the prot_ection of aguaiic life for any of the above VOC:s, the
< belgw their respective acute and chronic
ted 17 Quality Criteria for Water, U.S. EPA

concentrations of each in the surface water
Lowest Observed Effect Levels (LOELs) (p
Office of Water Regulation, May 1§

5.6.1.3 Sediment

dren o utilize Hurricane Creek, chemical concentrations
observed in sediments are ¢ : to the soils PRGs. This is a conservative assessment, as it is
unlikely that children would contact sediments at the same frequency assumed by U:STEPA for
developing soil PRGs and RCRA soil action levels (daily contact over a period of years).
Nevertheless, these data provide a useful initial screen of the data to identify potential human

health effects.

A comparison of chemical concentrations in sediments with the potential soil ARARSs is
presented in Table 6. No VOCs were detected in storm sewer or Hurricane Creek sediments at

concentrations in excess of their soil PRGs.
//

Cyanide was analyzed for, but not detected, in any sediment sample.
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5.6.1.4 Ground Water W

As shown in Table 8, some VOCs were detected in on-site monitoring wells at concentrations
several orders of magnitude greater than identified ARARs. The highest concentrations were
observed in monitoring wells MW-12 and MW-22. The three VOCs detected at highest
concentrations were TCA (5400 ug/l), TCE (5957 ug/l), and PCE (19,499 ug/l). Each of these
maximum concentrations was observed during the later (February 1993) sampling event. The
MCLs (and the RCRA ground water action levels) for both TCE and PCE are 5 ug/l and the

ground water PRGs for both are approximately 1 to 2 ug/l. Thesébserved levels in MW-12 and
\ .

te wells. VOCs were

; .each of the recent sampling events.
f 39 ug/l (February 1993) and 34
Eat 5 ug/l and 8 ug/l (February 1993)
tration of 11 ug/l (February 1993) in

wells indicates that contaminan om source areas on-site to dow

P -

[

site locations.

— 2

e site also revealed the presence of VOCs.

ground water samples contairing VOCs at concentrations exceeding ARARS werc vusciveu au
locations PGP-06, PGP-07, PGP-08, and PGP-09. VOC concentrations in most of these off-site
samples, collected using a hydraulic Geoprobe, were significantly lower than concentrations
detected on-site. One exception, however, was the concentration of VOCs observed in PGP-09,

from a depth of 13 to 15 feet, where TCE was detected at 1600 ug/l and TCA was detected at
340 ug/ ST

Unit D deep wells IT-1A, MW-23 and MW-25 all had PCE values exceeding ARARs, and MW-
23 had’a TCE value exceeding ARARs in 1992. After extensive purging in 1992 and 1993, none
of the deep wells had PCE values exceeding ARARs in 1993 and only MW-25 had a TCE value
exceeding ARARSs in 1993. Because of this response to purging, it is judged that the deep well

contamination observed in 1992 was probably due to carry down of small amounts of
contaminants, and not due to general contamination of Unit D.

5
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There are currently no uses of ground water at or adjacent to the site. Ground water could only
be a potential route of exposure if wells were installed at or near the site in the future.
Furthermore, under current conditions, any wells installed in the area of highest contamination
would likely be used for industrial purposes and not for drinking water.

5.6.2 Previously Collected Data

Appendix A summarizes data from previous sampling at the site. These historical data are

presented as a comparison to the current site conditions as describ&d above.

4 sho
s in each of the five investigations

d the presence of several

previous remedial activj

5.6.2.2 Surface Wa

Previous sampling has indicated the presence of site related VOCs in surface water. Sampling of
downstream locations of Hurricane Creek in 1986 by IT showed the presence of four VOCs
(PCE, TCE, 1,1,1-TCA, and 1,1,2-TCA) at low ug/l concentrations. Higher concentrations (but
less than 1,000 ug/l) of these VOCs were also observed in samples taken directly from the storm.
While these results indicate potentially greater impacts at that time, none of the concentrations
exceeded either the acute or chronic LOELs for these VOCs.

5623 Ground Water
Prior to the 1992 and 1993 sampling events, ground water monitoring wells at the site were last
sampled as part of the 1986 quarterly monitoring program by IT. The 1986 quarterly data and

results of other previous investigations indicate that three VOCs have generally been observed at
highest concentrations in on-site wells. These are TCA, TCE, and PCE. The maximum
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concentrations of these compounds in the 1986 sampling rounds were 24,000 ug/l PCE, 24,000
ug/l TCA and 14,000 ug/l of TCE. These past concentrations are higher than concentrations
observed in the more recent sampling. Figure 14b shows a reduction in present concentrations
for the VOCs TCA and PCE to approximately one third their 1986 values.

Previous sampling has also shown greater VOC concentrations in off-site wells IT-2 and IT-3
than at present. The 1986 quarterly monitoring results for these wells showed the three major
site contaminants present at the following maximum concentrations: PCE at 290 ug/l, TCA at
200 ug/l, and TCE at 130 ug/l. Figure 14a shows a reduction
VOCs TCE and TCA to approximately one third their 198
indicate that contaminant levels north of the storm sewer are 2

resent concentrations for the
es. Figures 14a and 14b also
imes or more greater than

those south of the storm sewer.

5.7 Uncertainty

Risk assessment provides a systematic means for ing, analyzing and presenting the nature

ical exposures. The qualitative risk measures
estimates of risk, but are estimates given a
bout exposure and toxicity. The purpose of this
mptions and uncertainties inherent in the RA process

er perspective.

There are uncertainties associated with the toxicity values which are used to develop several of
the ARARs utilized in the data comparison. Present scientific information is insufficient to
provide a thorough understanding of the potential health impacts of chemicals to which humans
are exposed. Human RfDs and carcinogenic Slope Factors are often based on potential toxic
effects to non-human species. Uncertainty arising in extrapolating from animal data can be due
to differences in chemical uptake, distribution, and metabolism, differences in enzyme
subspecies, and differences in relative surface area to body weight ratios. To account for
uncertainties in extrapolating from one species to another, uncertainty factors (generally
multiples of ten) are often employed. When human data are used to calculate reference doses,
safety factors are still applied to reflect the relative quantity or quality of the data or to protect
from intra-species variations, such as allergenic or hypersensitive responses. Uncertainty may

also result from low confidence in laboratory experimental or epidemiological methodologies.

59



There is uncertainty in the estimated exposure assumptions inherent in the ARARs identified.
For instance, in developing residential PRGs, it is assumed that people will live on or near the
site for 30 years; this assumption probably overestimates the duration of residence because it is a
national upper bound statistic. An exposure frequency of 350 days/year for current and future
residential populations is also probably an overestimate for soil ingestion and dermal contact
since climatic factors (such as temperature and snow cover) might preclude soil exposures for
extended periods. Furthermore, non-residential exposures based on current and future industrial

uses of the site may be overestimated as well.

There are several areas of uncertainty regarding the potenti future land uses at the site. For

is expected to support

itial exposure for areas of -

ground water portion o RFE indicate that contaminant levels on-site and off-site are at

steady state (_er}casing

\/‘ . . . . .
water and soil are limited due 40 their subsurface location and the lack of use of ground water for

ally significant exposures to those contaminants in ground

drinking on and near the site. Based on risk calculations in Section 5.6.1.2, exposures to
contaminated surface water by children playing at the storm sewer outlet into Hurricane Creek

were determined to not result in unacceptable risk.

Based upon the results of this RFI, the former Amphenol site does not pose an unacceptable risk
to human health and the environment under current conditions but may pose a risk some time in
the future. It is recommended that periodic monitoring of on-site and off-site conditions be
undertaken as a follow-up to this RFL
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6.1 Introduction 4 e A
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The purpose of this section is to provide a qualitative determination of the actual or potential
effects of releases from the former Amphenol site on plants and animals other than people or

domesticated species. As established in preceding sections Fis RFI report, compounds of

potential concern in the ground water on the site are j d by the storm sewer and

Reference” (BRA/600/3-89/013)

3) U.S. EPA Regigit 5 August, 1992 Revision of Regional Guidance for Conducting
Ecological Assessments
4) "ECO Updates" from the U.S. EPA Office of Emergency and Remedial

Response, Hazardous Site Evaluation Division

6.2 Site Characterization
6.2.1 Aguatic and Terrestrial Habitats

The area selected for this assessment is located in and along Hurricane Creek and the outfall
drainageway into the creek. It begins just upstream from the outfall drainageway confluence and

ends at the Forsythe Street bridge over Hurricane Creek, about 1,000 feet downstream from the
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outfall confluence (Sheet 3). The outfall drainageway is an excavated channel beginning at the
end of the 72-inch storm drain, and ending approximately 200 feet south of the drain where it

enters Hurricane Creek on its north bank.

6.2.1.1 Aquatic Habitat

The headwaters of Hurricane Creek are in northern Johnson Cou fy, about 10 miles north of the

“at the storm drain outfall on February 25, 1992

reek was about fifty times that in the storm drain

outfall.

Hurricane Creek in this reach flows in a series of pools and riffles in a channel 8 to 12 feet wide
with a water depth of 3 to 18 inches. Stream flow is from northeast to southwest. The bottom
sediments consist of a 6- to 18-inch layer of unsorted sand, gravel and cobbles. Beneath the
sediments is a layer of dense gray clay that could not be penetrated by a hand probe. The creek
channel in this reach does not meander and may have been dredged and straightened in the past,
although there is little evidence for the deposition of spoil piles on either creek bank. A 12-inch

corrugated metal drainage pipe enters the creek on the north side about 150 feet downstream

Tl

-

from the outfall channel, probably street drainage from Ross Court. There are no significant
tributaries to the creek in this reach with the exception of the storm drain outfall channel. The

U.S. Fish & Wildlife Service National Wetland Inventory (NWI) map indicates that Hurricane
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Creek in this reach is an excavated lower perennial riverine wetland with an unconsolidated
bottom (R2ZUBHx). The pools will provide habitat for fishes and crayfish while the riffles
provide cover and habitat for aquatic macroinvertebrates.

\')d (1 : {
The storm drain outfall channel is about 200 feet long, 3 to 5 feet wide and generally 3 to 6f ¢

inches deep. The channel begins at the 72-inch storm drain outfall pipe, flows to the south and

appears to have been ar_ti’fi/c’igl_ly constructed. The storm drain gut 4l is filled to a depth of about

2 feet with cobbles and large gravel, apparently dumped:th the past, perhaps from the

adjoining farm field. This cobble area extends abg

ity in Hurricane Creek, these sediments are not

present in the creek ch, nel. 4 s“uid mats of blue-green algae are present in the outfall

channel. Because of t w depth and sandy bottom along most of the channel it offers

little in the way of habitat for fishes, crayfish or aquatic macroinvertebrates.

There are no published or agency file reports cataloging fauna from Hurricane Creek. A copy of
a report of a 7/23/91 fish survey on Youngs Creek just downstream from Franklin was obtained
from the Indiana Division of Fish & Wildlife. An opinion about the types of mussels that might
be present in the creek was provided by Robert Anderson of the Indiana Division of Fish &
Wildlife. Macroinvertebrate information was provided by the author's knowledge of aquatic

macroinvertebrates in small streams in central and southern Indiana.

Because the stream does not always flow, an extensive mussel fauna is not anticipated, and

individuals may be rare. To date no mussels have been observed in or near the assessment area
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based upon visual investigations. Mussels such as the giant floater (Pyganodon grandis), lilliput
(Toxolasma parvus), threeridge (Amblema plicata), papershells (Anodonta sp., Anodontoides sp.)
and the fat mucket (Lampsilis siliquiodea) may be discovered occasionally in areas of deeper
water and/or thicker sediments. Freshwater clams (Corbicula sp.) and fingernail clams

(Sphaeria sp.) also may be present occasionally.

Fishes may include small individuals such as the creek chub,

common and striped shiner, common stoneroller, silve
several sucker species. The species listed
macroinvertebrates, microinvertebrates, smaller "fis erbivore;s (feeders on algae), and
feeders on bottom detritus. Crayfish are alst
been observed in Hurricane Creek, few have 5 d in the storm drain outfall channel.
Aquatic insects and macroinverte pected to include water striders, chironomid and
simuliid larvae (Dipt

wwonfly and damselfly larvae (Odonata), amphipods
(Hyalella sp.) and aquatic

The Indiana Water Resource (IDNR, 1980) shows Hurricane Creek as having a low quality

fisheries habitat.
6.2.1.2 Terrestrial Habitat

See Figure 15. The creek runs mostly within cut banks. The surface of the water is about 2 feet
below the surrounding land surface on the north side, and about 5 to 6 feet below the
surrounding land surface on the south side. West of Forsythe Street, the riparian habitat is in
grass on both sides of the creek. East of Forsythe Street, the riparian habitat is in grass on both

sides of the creek up to the eastern edge of the PSI substation property. East of this boundary the
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south side of the creek is wooded. This wooded area continues upstream past the confluence
with the storm drain channel. On the north side of the creek is a thin belt of trees behind which
is grassed land up to the storm drain channel. The storm drain channel and the north side of the
stream upstream of the channel is wooded. The common tree species are boxelder, sycamore,
bitternut hickory, elms, silver maple, ash and black willow. The noted understory vegetation is

rather sparse, and at the time of year it was viewed, appeared to consist of poison ivy and

)

honeysuckle. There are no seeps, springs, abandoned channel weas of standing water or other

potential wetlands adjacent to the creek. Deer and raccoqs were noted along the stream

bank. Squirrels, opossums, small rodents and snak e present in the wooded
portions of the riparian corridor. There is little sui t for amphibians.

Land use away from the riparian corrido ture of commercial, residential and

agricultural. It is expected tha unding area, as well as the Hurricane Creek

watershed, will become increasin in the future.

The Indiana Water Res , 1980) shows Hurricane Creek as having a low quality

riparian habitat.

6.2.2 Sensitive Species/Habitats

Outside of Hurricane Creek itself, there are no wetlands in the assessment area. There are no
sensitive habitats which might be affected by releases from the former Amphenol facility. There
are no known endangered species at this site. A letter from the U.S. Fish & Wildlife Service,
Bloomington, Indiana Field Office, states that no Federally endangered species (including the
Indiana bat) will be affected (Appendix M). The creek is too small and the area too urbanized

and developed to be a significant resource for waterfowl.
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6.2.3 Nature of Contamination

Water samples collected on February, 1985 at the storm drain outfall, at the outfall confluence

with Hurricane Creek, and in Hurricane Creek 2,000 feet upstream and 2,200 feet downstream

from the outfall are shown below:

VOC Compound (ug/l) Upstream Outfall Conﬂﬁel}ce Downstream
carbon disulfide <10 31 15

1,1-DCA <1 <1
1,2-DCA =] -l
1,1-DCE <1 <1
PCE <1 2.2
1,1,1-TCA <1 1.4
1,1,2-TCA <1 <1
TCE < e
The compounds PCE, 1,1,1-TCA a E h featest concentrations at the outfall. The

concentration of each decrease factor of 2G:ito 25 at the confluence with Hurricane Creek,

and decreased at the downstre, int by a factor of 100 fo; PCE and TCE, and a

factor of 200 for 1,1 ar#set of measurements collected for this RFI on February

26, 1992 indicated Ay of the sampling points. At that time, the ground water

piezometric surface was belowthe storm sewer invert at the facility.
/

Other VOC analytical data for storm sewer ougl samples from February, 1986 through
—
February, 1993 (Table 5 and Table A-2 in Appendix A) are summarized below:

VOC Compound (ug/l) 2/86 " :5/86 " "8/86 A II86 2197 7192 - D/93

carbon disulfide <I <1 <I <1 <5/<5 <5 <5

1,1-DCA <1 4.4 <1 4.1 <5/<5 <5 3J/3)
1,2-DCA 3.1 15 <1 <1 <5/<5 <5 <5/<5
1,1-DCE <1 1.0 35 1.1 <5/<5 <5 <5/<5
PCE 58 1500 96 23 <5/<5 35 84/85
1,1,1-TCA 31 720 69 89 <5/<5 9 33/35
1,1,2-TCA <1 <1 <1 <1 <5/<5 <5 <5/<5
TCE 120 5008 200 190 <5/<5 17 65/55
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The measurements taken in May, 1986 show peak values for most compounds that have not been
duplicated since. The compounds with the highest concentrations are again PCE, 1,1,1-TCA and
TCE. By 1992, these are the only compounds that could be measured above detection limits in
the outfall water. A sediment sample and duplicate collected at the outfall (SD-2 collected

2/6/92) was found to contain the following VOC compounds:

acetone (ug/kg) 33B/26B
methylene chloride (ug/kg) 42/28
PCE(ug/kg) <5/4])

PCE was measured below the detection limit. Neither cyasid bounds nor significant levels

of metals have been detected in either the surface wa

did not believe that thé human health hazard involved. There is no follow up

documentation.

Two Indiana Conservation Officers entered the storm sewer on April 29, 1984 while
investigating the release of 400 to 500 gallons of liquid fertilizer into the storm sewer from a
farm chemical dealer located at 760 East Hamilton Avenue. There is an opening into the sewer
near this location. The officers reportedly were overcome by fertilizer fumes i —

\,) {f,( o
improperly using SCBA equipment. A light fish kill was reported in é e G
£ L

¢ 451
downstream to its confluence with Youngs Creek. Within a day, fish were ag .
creek near Forsythe Street. A fish kill count was reportedly conducte
Department of Natural Resources, but no record of the count could be located. ‘L'here 18 no

follow up documentation.
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No records of fish kill studies or reports on Hurricane Creek were found at the Indiana

Department of Natural Resources.

On July 27, 1992 WWES personnel gauging and sampling at the outfall noted the outfall water

become suddenly turbid, and there was a definite smell of ammonia. Several small minnows in

the outfall channel died and were swept away. After several mifiirfes the turbidity and ammonia

smell dissipated. The Johnson County Health Departme immediately contacted. That

carried to potential abovegro target systems in water flowing into Hurricane Creek via the

storm drain.
6.3.2 Identification and Characterization of Contaminants

Based on sampling information from Hurricane Creek the following compounds are of potential

concern to the aquatic environment. Their physical characteristics are listed below.
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Specific Vapor 5
Compound Gravity Pressure Solubility Log P BCF
(20/25°C)
carbon disulfide 1.263 297mm Hg 2,100 mg/1 (20°C)  1.7-4.16 7.9 ns
1,1-DCA 1.174 227 mmHg 5,060 mg/l (25°C)  1.79 1.2 ns
1.2 DEA 1.25 78.7mm Hg 8,524 mg/1 (25°C)  1.48 0.3 ns
1,1-DCE 1.218 500mm Hg 400 mg/1 (20°C)  1.48 ND
PCE 1.626 18.49 mm Hg 1,503 mg/l 25°C)  3.40 49 ns
1 TEA 1.35 1237 mm Hg 347 mg/l 25°C)  2.49 8.9 ns
1,1,2-TCA 1.44 30.3 mm Hg 4,420 mg/1 (20°C)  2.07 <l ns
5RC) 242 39 ns

TCE 1.46 69mm Hg 1,100 mg
* - BCF values as reported in Howard (1990); ns - nonsignifi€;

joconcentration

All of the compounds are denser than water, and are st

all readily volatilize and will be lost from the watér
Partition Coefficients (Log P are all low

for adsorption onto soil particles. Bioconcen :

Based upon the initial site characterization, and potential contaminant characterization, the

aquatic environment of Hurricane Creek will not receive any impact from the compounds of
potential concern. The terrestrial/riparian environment will seldom be affected by contact with?
creek water, and then only during periods of significant flooding when dilution of outfall water ?
will be the greatest. Stream sediments contained negligible concentrations of VOCs when
sampled, and given their physical characteristics, the compounds are not expected to adsorb onto

Lot (A Jasxﬂ’“% 'a«j:;?)oa.s«’»-—"

soil particles. <@ l) 0 (7% . Jro <
: e

Potentially affected organisms will consist of small fishes, crayfish and aquatic

macroinvertebrates.  Youngs Creek is a colonization source for the fish and crayfish.
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Macroinvertebrates are mainly the larvae of flying insects, most of which are replenished yearly.

There is not expected to be a significant mussel fauna in Hurricane Creek.

6.3.4

Toxicological Properties of Contaminants and Exposure Assessment

The compounds of potential concern are summarized below along with appropriate conservative

to USEPA, GCA Corp., 1985), or from Vet

VOC:s in the outfall water, expressed in mg/l

—

compounds.

6m "Chemical, Physical

e standards from the "Quality

The Lowest

s‘Comparison, are also included.

Compound Verschueren Max. Conc.
carbon disulfide 0.037 mg/l
acute TLm (96 hr) - 135 mg/l
chronic -
1,1-DCA 0.044 mg/1
acute 118 mg/l LCs (96 hr) - 550 ppm
chronic 20 mg/l -
1,2-DCA 0.015 mg/1
acute 118 mg/l 118 mg/l LCsp- 500 ppm
chronic 20 mg/1 20 mg/1 -
1,1-DCE 0.035 mg/l
acute 11.6 mg/l 11.6 mg/l LCsq (96 hr) - 220 ppm
chronic ND ND - L /1 7
PCE 1:5me/l - 1577 wa™
acute 5.28 mg/l 5.28 mg/1 LC;p(24 hr) - 15.1 mg/l
chronic 0.84 mg/l 0.84 mg/1 - i
1,1,1-TCA = 0.72mg/l 790 w®
acute ND 18 mg/1 EC;( (24 hr) - 10.5 mg/1 i
chronic ND 8.4 mg/l -
1,1,2-TCA 0.036 mg/1
acute ND 18 mg/l LCsq (7 day) - 94 ppm
chronic 9.4 mg/l 9.4 mg/1 -
TCE 0.85 mg/1
acute 45 mg/l 45 mg/l EC;( (24 hr) - 10.5 mg/1
chronic 21.9 mg/1 ND -
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Information from Verschueren is based on the most conservative test results involving
freshwater fishes. LC,, is the calculated concentration of a material which when administered
by the respiratory route (gills) is expected to kill xx percent of the test animals during the
indicated time period. EC,, is the calculated concentration expected to produce an observable

adverse effect on xx percent of the test animals during the indicated time period. Loss of

equilibrium was the effect measured. TLm is the median tolerance limit, the limit at which 50

exposure values at any time.
6.3

6:35.1

The criteria used in this ecological risk assessment are not precise estimates of the risk, but are
e e e

estimates entailing a number of assumptions about toxicity and exposure. The purpose of this

section is to clarify the assumptions and uncertainties, and to place the risk estimates in proper

—

perspective.

There are uncertainties associated with the toxicity information presented in the preceding
section. Fresh water exposure criteria have not been developed for the compounds of concern,
and LOEL values or the published results of toxicity tests were used for comparison. The latter

varied in the selection of test animals, the presentation of the data, and the effects measured,

making precise comparison with the analytical data difficult. LOEL values may be developed
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utilizing a number of assumptions, testing methods, statistical methods, observed effects, test
animals and exposure times which may not be indicative of actual conditions on Hurricane
Creek. Uncertainty may also result from low confidence in laboratory experimental methods.
The utilization of exposure values developed from tests on freshwater fishes may not be
applicable to crayfish and macroinvertebrates. No additive effects from exposure to multiple

compounds are assumed or accounted for in the exposure values.

There is uncertainty in the exposure of organisms. The aggnal*exposure encountered by aquatic

flow indicated in Table 4. Tweng g~fold reductions were measured in February,

1985 (Section 62'37) The duratio ¢ also is uncertain begaﬁée of the time intervals

between samples. C

itions “witich "le:: t0 the peak compound values measured in May, 1986
are not known, but they “apgarently have not been duplicated during any sampling event since

that time.

There also are uncertainties about the effects of increased development and urbanization in
Franklin and the Hurricane Creek watershed or;‘both the aquatic and riparian habitats of the
creek. Habitat types and composition of the flora and fauna may shift in the future as a result of
changing land use, resulting in different target populations. Aiditional uncertainties arise when

taking into account future remediation and abatement activities at the former Amphenol site.

Remediation activities which lower the piezometric surface below the invert elevation of the

-

storm drain on site would effectively eliminate the storm drain as a pathway for the compounds

of concern.
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6.3.5.2 Site Evaluation

This Ecological Risk Assessment indicates that VOC compounds of potential concern are being
introduced into Hurricane Creek from the former Amphenol site via the storm drain outfall.
VOCs have been measured in the outfall water from 1985 through 1992. During that period, the

compounds carbon disulfide, 1,1-DCA, 1,2-DCA, 1,1-DCE, 1,1,1-TCA, 1,1,2-TCA, PCE and

TCE have been measured above detection limits.
metals have been detected in the outfall water. The {
organisms, primarily small fishes, crayfish and aqu

environmental incidents attributable to the former

along Hurricane Creek. None of the compgj

instance in May, 1986 when the chf: for /PﬁEﬂa&cxceeded.

Based upon the results of thi gical Risk Assessment, the effects on fishes, crayfish and

aquatic macroinvertebrates VOCs introduced into Hurricane Creek from the former

Amphenol site via the storm drain outfall are minimal now and have been minimal in the past. )
A
Site remediation activities will eliminate any potential future effects on the aquatic fauna of \,

Hurricane Creek.
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7.0 ADDITIONAL SAMPLING AND ANALYSIS
7.1 Introduction

A draft final report on results and conclusions of the former Amphenol RFI was submitted to
Region V U.S. EPA April 27, 1993. At the time of submittal of the draft final report, off-site
sampling and analysis remained unfinished owing to adverse field conditions encountered in
March and April, 1993. Sampling efforts on private property south of the former Amphenol site
had to be postponed due to excessively wet field conditions limiting access to desired sampling
locations. In addition, sampling efforts conducted in the public right-of-way at PGP-11 along
Forsythe Street in March, 1993 were unsuccessful due to a lack of sufficient ground water for

sampling. This section describes the following additional sampling and analytical activities.

s April and May, 1993: four ground water screening samples and three ground
water analytical samples collected along Forsythe Street

. April, 1994: one soil profile, one soil analytical sample and three ground water
analytical samples collected along Forsythe Street.

» December, 1994: two soil analytical samples collected along Forsythe Street.

7.2 Sampling Activities

724 Ground Water Screening

Ground water screening samples were collected on May 21, 1993 with the

locations along Forsythe Street using sampling methods described in section 2

samples SGP-31 and SGP-32 were collected at a private residence located at 835, Forsytne.
Sample SGP-31 was collected 73.7 feet east of Forsythe Street, and sample SGP-32 was
collected at 132 feet east of Forsythe Street. Samples SGP-29 and SGP-30 were collected west
of Forsythe Street along the north property line of a Franklin Power Products facility at 400
Forsythe Street. Sample SGP-29 was collected 50 feet west of Forsythe Street, and sample SGP-
30 was collected 150 feet west of Forsythe Street.

7.2.2 Analytical Samples

Three ground water analytical samples were collected with the Geoprobe on May 21, 1993.
Sample locations were shown on Sheet 3. Sampling at PGP-12 and PGP-13 was postponed from

earlier sampling events due to wet field conditions. Sample PGP-14 was collected 100 feet north
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of sample point PGP-11 because of an unsuccessful ground water sampling attempt at PGP-11
(section 4.1.1). One soil analytical sample and three additional ground water analytical samples
were collected with the Geoprobe on April 29, 1994. These samples were collected to
characterize subsurface conditions between previous sampling points. The sampling locations
are shown on Figure 3 as PGP-15, PGP-16, and PGP-18. A soil analytical sample was collected
at PGP-15 at a depth of 9 to 11 feet. Soil at PGP-17 was sampled to determine subsurface
stratigraphy. Soil analytical samples were collected from 9 to 11 feet at PGP-16 and PGP-18 on
December 2, 1994. Sampling methods are described in section 3.6.4.2. Soil samples were
analyzed for VOCs. Ground water samples PGP-12, -13, -14, -15, -16, and -18 were analyzed
for VOCs, metals and cyanide. In addition to the analytical samples, duplicate, matrix
spike/duplicate, equipment blank and trip blank samples were collected for QA/QC analyses.

7.3 Results

Results of ground water VOC screening analyses performed on samples SGP-29 through SGP-

samples SGP-29, -30 and -31. DCA was detected only in sample SGP-31 (Appendix H).

Analytical results for ground water samples PGP-12, -13, and -14 are included in Table 8.
TLaboratory analytical reports are included in Appendix J, and data validation worksheets are
included in Appendix K. No VOCs were detected in samples PGP-12 or PGP-14. TCE and
TCA were detected in samples PGP-13 and PGP-13D at concentrations exceeding ARARs or
site background levels as established in section 4.8. Six metals were detected at concentrations
exceeding ARARs (section 4.3), as indicated by shaded values in Table 8. However, arsenic,
detected in PGP-14, was reported as less than the MCL, and aluminum, cobalt, iron, lead and
manganese were detected at levels similar to those found in ground water at the site.
Consequently, these detections are interpreted as normal background levels, unrelated to
activities at the former Amphenol site.

Previous sampling efforts at PGP-11 (Sheet 3) failed to yield sufficient ground water volume for
analytical samples, and suggested that Unit B (Sheet 4A) is very thin at this point. The April
1994 sampling efforts at PGP-17 confirmed that the thickness of the saturated zone at PGP-17 is
insufficient to permit collection of a ground water analytical sample using techniques approved
for this RFI. Visual examination of soil material retrieved for soil classification confirmed the
presence of the dry, firm loam identified as Unit C at approximately 6.6 feet below the surface.
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Analytical results for soil samples PGP-15, PGP-16 and PGP-18 are included in Table 3.
Laboratory analytical reports are included in Appendix J, and data validation worksheets are
included in Appendix K. Seven VOCs were detected in soil sample PGP-15 (Table 8). Acetone
and methylene chloride are considered laboratory artifacts, as these compounds were also
detected in the equipment blank and/or trip blank samples. Ethylbenzene, toluene and xylene
have not been detected in any previous RFI analyses, and are considered unrelated to the former
Amphenol facility. Furthermore, reported concentrations of these three compounds are below
the ARARs presented in Table 11. PCE and TCE, both frequently detected in this RFI, are
present in soil sémple PGP-15, at concentrations below the ARARs. Methylene chloride, 1,1,1-
trichloroethane (TCA), and trichloroethene (TCE) were detected in PGP-16 and PGP-18 and in
the field duplicate sample. Tetrachloroethene (PCE) was detected in both the investigative and
the duplicate sample at PGP-16. Toluene was detected in the duplicate sample at PGP-16, and in
the investigative sample at PGP-18. All compounds were detected at concentrations below the
ARARSs presented in Table 11 of the RFI report.” Toluene detections during this RFI have been
limited to low-level detections along Forsythe Street, well south of the former Amphenol
facility, and are considered to be unrelated to the facility. PCE, TCA and TCE have been
detected consistently throughout this RFI.

Analytical results for ground water samples PGP-15, PGP-16 and PGP-18 are included in Table
8. Laboratory analytical reports are included in Appendix J, and data validation worksheets are
included in Appendix K. Four VOCs were detected in the ground water samples (Table 8).
Methylene chloride is interpreted as a laboratory artifact, as it was also detected in the equipment
blank and trip blank samples. TCA was present in all investigate samples, but at concentrations
below ARARs. PCE, detected in sample PGP-15, and TCE, detected in all samples, were
present at concentrations exceeding ARARs (Table 11). Cyanide concentrations were below
detection limits in all ground water samples. Beryllium was detected at a concentration
exceeding the ARAR in ground water samples. Beryllium was detected at a concentration
exceeding the ARAR in ground water sample PGP-15. Manganese was detected in excess of the
ARAR in a]l three ground water samples. The reported values for these metals are, however,
within the range of values reported for these parameters across the site, and are therefor
interpreted as naturally occurring background concentrations.

7.4 Contaminant Plume Delineation

Contaminant plume delineation was initially performed based on detections of DCA, PCE, TCA
and TCE in ground water (section 4.8, Figures 6A, 6B, 6C, 6D). These sheets have been updated
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to reflect the detection of VOCs in concentrations exceeding site background values (section
4.8.1) at sampling points PGP-13, PGP-15, PGP-16, and PGP-18. As PGP-13 is located
upgradient from Forsythe Street, exceedances at this location are interpreted as local phenomena,
and are probably unrelated to the former Amphenol site. Similar phenomena were observed at
PGP-7, -9 and -10 as described in section 4.8.1. VOC detections at PGP-15, -16, and -18
substantiate previous interpretations identifying the sanitary sewer along Forsythe Street as a
migration route and secondary source for VOCs originating at the former Amphenol facility
(Section 4.8.3). Pipe joints and cracks are likely avenues for release of VOCs from the sanitary
sewer line. Concentrations of TCA and TCE increase from PGP-15 to PGP-9, with increasing
distance from the facility (Sheets 6C, 6D and 6E) These data suggest that sampling point PGP-9
may be nearer a point of release along the sewer line than other (upgradient) locations.
However, DCA was detected along this segment of Forsythe Street only at PGP-9, and PCE was
not detected downgradient of PGP-8. The appearance of elevated concentrations of TCA and
TCE at these locations, in the absence of elevated PCE and DCA concentrations, may reflect
differences in the way each of these compounds reacts with soil and water media and other
physical variables.

75 Risk Assessment

The risk assessment conclusions presented in the Section 5.6.1.1 state that potential risks
associated with VOCs in ground water were minimal due to the low probability of human
contact with the ground water and that there were no soil VOC concentrations exceeding ARARs
in samples collected at depths less than 12 feet. The results presented herein do not alter this

conclusion.
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ADDITIONAL SAMPLING AND ANALYSIS
7l Introduction

A draft final report on results |and conclusions of the /forrner Amphenol] RFI was [submitted to
Region V U.S. EPA April 27, ‘1993 At the time of submittal of the draft final report, off-site
sampling and analysis remamed unfinished owing to|adverse field conditions encountered in
March and April, 1993. Sampl,mng efforts on private property south of the former Almphenol site
had to be postponed due to exo%essﬂ wet field condi Xions lim Ag access to desired sampling
f-way at PGP-11 along
1c1ent ground water for

locations. In addition, sampliig efforts conducted in the p
Forsythe Street in March, 199
sampling. This section descnb%s the following additi

were unsuccessful due

alytrcal activities.

1993: four

es colle

. April and May,
water analytical s

J /(\April, 1994: ong
SRS SIS i
analytical sample

N
7.2 1 Ground Water or{eening Samples’ \ 1
%

| / \\'.

Ground water screening samplesl‘ were collected on May 21, 1993 with the gl}eoprobe at four

locations along Forsythe Street usmg samphng methods desg:rrbed in section 3.6.4.2. Screening
samples SGP-31 and SGP-32 W(\:re collec?éd at a private tesidence located fat 835 Forsythe.
Sample SGP-31 was collected 737 feet least of Forsythe Str et, and sample SGP-32 was
collected at 132 feet east of Forsythe Street. Samples SGP-29 and SGP-30 were collected west
of Forsythe Street along the north propert}\hnc of a Franklin Power Produjts facility at 400
Forsythe Street. Sample SGP-29 Was collected at 50 feet west of Forsythe Street and sample
SGP-30 was collected 150 west of Forsythe Street. ‘ |

{

) Analytical Samples |
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Three ground water analytical samples were collected with the Geoprobe on May 21, 1993,
Sample locations are shown on Sheet 3. Sampling at PGP-12 and PGP-13 was postponed from
earlier sampling events due to wet field conditions. Sample PGP-14 was collected 100 feet north
of sample point PGP-11, in lieu of an unsuccessful ground water sampling attempt at P_CE;,M
(section 4.1.1). One soil analytical sample and three additional ground water analytical samples
were collected with the Geoprobe on April 29, 1994. These samples were collected to
characterize subsurface conditions between previous sampling points. These sampling locations
are shown on Figure 3 as PGP-15, PGP-16, and PGP-18. A soil analytical sample was collected
at PGP-15 at a depth of 9 to 11 feet. Soil at ngl was s
stratigraphy. Sampling methods are described in section

pled to determine subsurface
2. Soil sample PGP-15 was
analyzed for VOCs. Ground water samples PGP-15, P PGP-18 were analyzed for
VOCs, metals and cyanide. In addition to the analyti Fite, equipment blank and

trip blank samples were collected for QA/QC ana
7.3 Results

Results of ground water VOC scre,
32 are included in Table 10. Né
835 Forsythe. PCE was n .
samples SGP-29, -30 an

performed on samples SGP-29 through SGP-
tected at SGP-32, 132 feet west of the street at
the four samples. TCA and TCE were detected in
ected only in sample SGP-31.

Analytical results for samg GP-12, —13 and -14 are included in Table 8. Laboratory
in Appendix b \@hd data validation worksheets are included in
Appendix K. No VOCs were detected in samples PGP 12 or PGP-14. TCE and TCA were
detected in samples PGP-13 and PGP- 13D/ at concentratlons exceeding ARARs or site

analytical reports are include

background levels as established in section 4 8. Six metals were detected at concentrations
exceeding ARARSs (section 4.3), as 1nd10ated by shaded values in Table 8. However, arsenic,
detected in PGP-14, was reported at less than the regulatory MCL, and alummum cobalt, iron,
lead and manganese were detected at levels similar to those found in ground water at the site.
Consequently, these detections are interpreted as normal background levels, unrelated to
activities at the former Amphenol site.

Previous sampling efforts at PGP-11 (Figure 3) failed to yield sufficient ground water volume
for analytical samples, and suggested that Unit B is very thin at this point. The April 1994
sampling efforts at PGP-17 confirmed that the thickness of the saturated zone at PGP-17 is

insufficient to permit collection of a ground water analytical sample using techniques approved
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for this RFI. Visual examination of soil material retrieved for soil classification confirmed the
presence of the dry, firm loam identified as Unit C at approximately 6.6 feet below the surface.

Analytical results for soil sample PGP-15 are included in Table 3. Analytical results for ground
water samples PGP-15, PGP-16, and PGP-18 are included in Table 8. Laboratory analytical
reports for soil and ground water samples are included in Appendix J, and data validation
worksheets are included in Appendix K. Seven VOCs were detected in soil sample PGP-15
(Table\%\)j Acetone and methylene chloride are considered laboratory'/artifacts, as these

<y

compoun s were also detected in the equipment blank and/or tripiblank samples. Ethylbenzene,

toluene and xylene have not been detected in any previougs analyses, and are considered
unrelated to the former Amphenol facility. Furthermor: gncentrations of these three

compounds are below the ARARs presented in Ta

detected in this RFI, are present in soil sample P¢ .concentrations below the ARARSs.

Four VOCs were detected in the ground watef S [able 8). Methylene chloride is

[ “but at concentrations below ARARSs.
ffde'tected in all samples, were present at
concentrations exceeding ARAKS
limits in all ground wate um \M‘:as detected at a concentration exceeding the
three ground water sai pqr\ted values for these metals are, however, within the range

of values reported for these“patanieters across the site, and are therefor interpreted as naturally

occurring background concentrations.
7.4 Contaminant Plume Delineation |

Contaminant plume delineation was initially pc&formed based on detections of DCA, PCE, TCA
and TCE in ground water (section 4.8, Figures 6A, 6B, 6C, 6D). These sheets have been updated
to reflect the detection of VOCs in concentrations exceeding site background values (section
4.8.1) at sampl}'élg points PGP—13,,<‘ PGP-15; PGP-16, and PGP-18. As PGP-13 is located
zﬁﬁ{ﬁ%dient from Forsythe Street, exceedances at this location are interpreted as local phenomena,
and are probably unrelated to the former Amphenol site. Similar phenomena were observed at
PGP-7, -9 and -10 as described in section 4.8.1. VOC detections at PGP-15, -16 and-18
substantiate previous interpretations identifying the sanitary sewer along Forsythe Street as a
migration route and secondary source for VOCs originating at the former Amphenol facility
(Section 4.8.3). Pipe joints and cracks are likely avenues for release of VOCs from the sanitary
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sewer line. Concentrations of TCA and TCE increase from PGP-15 to PGP-9, with increasing
distance from the facility (Sheets 6C, 6D and 6E). These data suggest that sampling point PGP-9
may be nearer a point of release along the sewer line than other (upgradient) locations.
However, DCA was detected along this segment of Forsythe Street only at PGP-9, and PCE was
not detected downgradient of PGP-8. The appearance of‘/’

TCE at these locations, in the absence of elevated PCE and DCA concentrations, may reflect

'—"—_—‘_::.”—-\
levated concentrations of TCA and

differences in the way each of these compounds reacts pvith soil and water media and other

physical variables.
TS Risk Assessment

The risk assessment conclusions presented in the dra; sestion 5.0) determined that
potential risks associated with VOCs in ground wit imal due to the low probability of

human contact with the ground r\;/al\te}qlle results pl?ieﬂﬁ
e /

in this addendum do not alter this

conclusion.
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¥ were about 1.0 to 1.5 feet higher than in March, 1992, but wells south of the main facility
building showed a lesser increase. Ground water levels recorded on February 2, 1993 were
higher than the June, 1992 levels, and again a south-southeasterly ground water flow direction
was evident (Figure 11). =

During both the March and June, 1992 monitoring, significant downwach
gradients were observed at the three paired (Unit B/D) monitoring well clusters. Between the
March and June measurement events, hydraulic heads decreased slightly in the Unit D wells
(Table 1), resulting in a larger downward vertical gradient obsarved in June than in March.

During the February, 1993 monitoring, a slight upward vertigat hydraulic gradient was observed.

The observed reversal in vertical gradient direction i the result of increased

hydraulic head in the Unit D wells.

storm sewer segment betweensM
sand occurs below the bottom:af
al ground water intercept. Water levels recorded after
e ground water potentiometric surface at a higher elevation

than the storm sewer inve le 1). Limited data on water levels within the storm sewer

suggest that the ground water -pbtentiometric surface may exist at an elevation higher than that of
the water within the storm sewer.

4.2 Soil Gas

A soil gas survey was conducted at the site in January, 1992. The objectives of the survey were
to provide preliminary assessment of the extent of VOC contamination at the site and to
investigate the potential residual soil contamination in product/waste areas and near the sewer
lines. Results of the soil gas survey were presented to Region V U.S. EPA in a technical
memorandum dated April 8, 1992, and included in this report as Appendix G. Evaluation of the
soil gas data resulted in the delineation of twe=MOC=plumes at the site (FigusesS=and" 6,
Appendix G). Maximum VOC concentrations in soil gas were found near that location where
L‘/ fhe storm sewer=erosses undes-thesoldusatiifasy sewer. Decreasing VOC concentrations in all
directions from the sewer line suggested that the sewer was a ling:

_contaminant release.
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‘ "y Aseparate PCE plume was detected in soil gas at the southwest corner of the facility parking lot.
It was suggested in the soil gas technical memorandum that this plume may be the result of a
surface-release of PCE at or near the southwest corner of the pavement.

4.3 Applicable or Relevant and Appropriate Requirements

Analytical results for soﬂ surface sediment, surface water and ground water are discussed in the

following sections. Results are compared to
Requirements (ARARSs)<as=tabulatedsinsTable,]

calculated Preliminary Remediation GoalsM(Sectlon
‘Safe Drinking Water Act Maximum Contaminant Levelsi{iM
also included in Table##¥” Analytical data are presented in the follo _
exceed any ARAR values are shaded in the data ta¥

: ARARS for waters are PRGs,
nd MCL Goals (MCLGs),
¢ sections. Results which

4.4 Soil Borings

bsurfaces up, offom the former Amphenol facility were assessed by ‘
analyzmg soil samples obtained during drilling and installation of monitoring wells MW=20"and - |
MW-26 (Sheet 3). Soil samples were obtained from selected depth intervals W@% ?I};IF(TZ},blC
2. Sampling procedures and analytical parameters are discussed in Section 3.0.

Wsﬁwcm detected at levels above PRGs in upgradlent soils. Thsee metals
enylliumsandicobalt) were reported at levels exceedanMs All concentrations are, however,
well within background ranges for soils as reported by Pragun.(1991). These elements are |
determined to be naturally occurring in upgradient soils, and unrelated to the former Amphenol }
facility. 1
l

|

|
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( ‘ 442 Plating Room

Soil conditions in the vicinity of the former plating room were evaluated by analyzing soil
samples collected from soil borings SB-8, SB-9, and MW-21 (Sheet 3). Soil samples were
obtained from selected depth intervals as shown in Table 2. Sampling procedures and analytical
parameters are discussed in Section 3.0.

-_the former plating.yoom at

Arsenic, beryllium,-cobalt-and.PCE.were=detected=in.soils

congentrations.exceeding.the-PRGs.for these-parameters. Arseni
at concentrations similar to those found in soils across the si# :and within reported background

EEE}331’)711iurr1 and cobalt, present

443 Sewer Lines

Subsurface soil conditions alon
L« investigated by analyzing soils
(Sheet 3). Soil samples wege. 0b

ted from soil borings SB-6, SB-7, and MW-22
selected depth intervals as shown in Table 2.

Sampling procedures

and.SB=7"(16-18'féet).” These depths correspond to the top of the saturated zone. Soil samples
collected fromgshallower=intervals=in=these=borings..contained=ne VOCs in concentrations
exceeding PRGs. The presence of PCE in saturated soil at depth, beneath relatively
uncontaminated, unsaturated soil indicates PCE=has*migrated-laterally through the soil to this
area, most likely carried in the ground water.

Arsenic, beryllium and cobalt were reported at concentrations exceeding PRGs in soil samples
collected from borings MW-22, SB-6, and SB-7. Howeyer, all concentrations are within
background levels as reported by.Dragun=(1991), and are similar to values reported throughout
the RFI. Consequently, the occurrence of these elements at the reported concentrations is
considered a natural phenomenon, unrelated to the former Amphenol facility.
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Soil conditions beneath the southwest comer of the site were evaluated by analyzing soil samples

collected from soil boring 2% (Sheet 3). Results of the soil gas survey indicated the

presence of PCE in this area (Appendix G). Samples were collected from depths of ¥8=¥5 feet
and24=23 feet in bormgsMW=27. Analytical results are included in Table 3.

PCE was detected at concentrations well abov in the shallow soil sample. This sample

was collected at the top of the saturated portion of Unit B (Figurg:#A). PCE was also detected in

the deeper sample, but at a concentration below the PRGs.

445 RCRA Storage Area

A fenced, roofed enclosure located on the west site of ¢ Bnilding was identified in the IT Work
Plan (IT, 1988) as a former RCRA storagg #ea, Soil boring SB=5 (Sheet 3) was installed
adjacent to the enclosure to evaluate potential ¢

ontamination from releases that may

have occurred at the storage are
amenable cyanide and analyses®
are summarized in Table 3.,
concentrations excee

Dragun (1991) reported a;z ; ckground levels in Indiana soils ranging from 2.0 to 15 ppm
for arsenic, 0 to 2.0 ppm for beryllium, and from 3.0 to 15 ppm for cobalt. The reported
concentrations of arsenic, beryllium and cobalt at SB-5 are within these background values, and
are interpreted as naturally occurring background levels, unrelated to the former RCRA storage

area.
4.4.6 Cyvanide Overflow Tank

Soil samples were collected from two soil borings installed adjacent to an in-ground concrete
tank which had been previously used to store excess cyanide solution. The tank is rectangular in
shape, measuring approximately six fegt. dn-width, eight feet in length, and ninesfeet deep.
Samples were taken from soil borings SB-1 and SB-2 (see Sheet 5) from depths ofel,0.t0 3.0.feet
wofthe tank. Samples were analyzed for total metals, total cyanide, amenable

below the-bottor
cyanide and VOCs. Analytical results are summarized in Table 3.
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The reported concentrations of arseniessberyllium.and cobalt exceed the respective PR@s for
these elements. As all concentrations are well within background ranges as reported by Dragun
(1991), and are similar to values reported elsewhere across the site, these levels interpreted as
naturally occurring background concentrations and are determined not to be related to the
cyanide overflow tank.

4.4.7

Analytical soil samples from the Unit C aquitard (Sheet 4A) wege; collected from borings MW-
le 2, and analytical results are

23 and MW-25 (Sheet 3). Sample intervals are given in
included in Table 3.

- soils as reported by Dragun (1991), and ar _ ncentrations found throughout the
sriples from Unit C are determined to be

Ground water quality termired by collecting samples from permanent monitoring wells

on-site and from temporary p}mg points established both on- and off-site with the Geoprobe
apparatus (Section 3.5). Sampiing locations are shown on Sheet 3. Analyses were performed for

VOCs, inorganics, and Appendix IX parameters as listed in Appendix I of this report.

Table 8 presents a summary of analytical results, showing all reported detections. Parameters
listed ifi’ Appendix I but excluded from Table 8§ were not detected in ground water samples
collected during the RFI. Laboratory data reports are incorporated into this report as
Appendix J.

4.5.1 Upgradient Shallow Aquifer

(l -

Ground water quality in the upgradient portion of the shallow (Unit B) aquifer was {cvaluated by
analyzing samples collected from monitoring wells MWaQuMW=20:andMW=26" (Sheet 3).
These locations are verified as upgradient based or interpretation of ground water flow direction

using ground water levels as discussed in Section 4.1.2.
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Concentrations of aluminum, beryllium, cobalt, iron, lead and manganese in upgradient ground
waters were reported at levels exceeding the ARARs for these elements. These samples were
collected unfiltered. The effect of filtration may be evaluated by comparison of results of
filtered and unfiltered samples collected from monitoring wells MW-12 and MW-22 (Table 8).
Analyses of cobalt and lead indicate that filtration of these samples reduced the concentration of
these elements to below detectable limits. This suggests that element concentrations in excess of
ARARs at the upgradient wells are derived from suspended solids (from native soil) in the
unfiltered samples. The natural occurrence of these elemgngs in soil was discussed in
Section 4.4. . '

rrionitonri;_g well MW-9 are consistent
.(see Appendix A, Table A-1). The
has also been reported by ATEC

Detections of T gfl) and (2mg/], estima
with results of prev1oﬁs sampling as reported by~
presence of VOCs in ground water upgradient of tt
(1984b) (Appendix A, Table A-1, wells MV
concentrations at MW-9 diminished significant]
specified in the Consent Order, the

adopted as background levels.

rmg the five year sampling hiatus. As
ations reported in the upgradient wells are
the f)urpose of delineating the ground water VOC
plume at this site.

452 Plating Reasa

Ground water conditions in#he vicinity of the former plating room were assessed through
analysis of ground water samples collected from monitoring wells MiWs3=anid MW=21 (Sheet 3).
Samples were collected for VOCs, total metals, total cyanide and amenable cyanide during
ground water sampling round one.

Concentrations of six metals and twe=V.QCs«in=ground water exceeded PRGs, as shown in
Table 8. As discussed in the technical memorandum on Plume Delineation (Appendix B), VOCs
in ground water at MW-3 and MW-21 are attributed to residual contamination associated with
~ the former plating room. Of the six metals, arsenic is reported at a concentration below the

regulatory MCL, and the remaining five (@limifum;~cobalt;iroms.] - gamese), while

..... i

present at levels greater than their respective ARARS, were foundrin similar concentrations at
nearly all locations sampled (see Table 8). Consequently, metals concentrations reported for
ground water at monitoring wells MW-3 and MW-21 are considered to be normal background
levels.
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453 Sewer Lines

Ground water quality in the vicinity of the storm and sanitary sewer lines was evaluated by
analyzing samples collected from monitoring wells MW-12, MW-22, MW-30, IT-2, and IT-3
(Sheet 3). Samples were collected from MW-12,M ;;w%%m%»%»%g%ﬁ@hm%%s during the
RFI (Section 3.6.4). Well MV

Csiiazy

/-30 was mstalled after sampling round two, and was sampled
once during sampling round three.

PCE, TCA, and TCE were consistently detected in wells alop&ithe sewer lines at concentrations

exceeding ARARs or site background levels (Section ¢se data indicate that ground

water in the vicinity of the storm sewer has been impa¢te b); VOCs:: Fhe highest concentrations

were recorded in samples from MW-12 and MW gesting that the damaged old sanitary
sewer (Section 2.3.2) was a primary source of VOC re]
Concentrations of alaminum, beryllium, cobal _ 'a;d»,:anmgancsc, and nickel in unfiltered
samplcs' were reported in exce A . The’ effect of filtration may be evaluated by
comparison of results of filtered: ples collected from monitoring wells MW-12
and MW-22 (Table 8). d lead indicate that ﬁltratmn of these samples

reduced the concentra “Hhes ‘cnts to below detectable limits. This suggests that

occurrence of these elements i1 soil was discussed in Section 4.3.

_ iczanalytical data.for monitoring wells IT-2 and MW-12 ix:
used to produce plots of concentration versus time (Figures 14a and 14b) In gcncral thc plots
singstosthe levels
observed during the*mé{%ﬁThe depressions in PCE and TCA concentrations in MW-12, seen in
the August 1986 sample, %ﬁ% g&cxplamcd

show ground water VOC concentrations increasing through 1986, then @é

454 Southwest Parking Lot Corner

Ground water quality beneath the southwest comer of the facility was assessed by analyzing
samples collected from monitoring wells M WasisxMW=28sand MW=29"(Sheet 3). These wells

were installed after sampling round two, and were sampled once during sampling round three.




|

PCE was detected at concentrations in excess of ARARs in all three wells (Table'8). sElevated
TCE levels were reported at MW-28 and MW-29. TCA at MW-28 exceeded the ARAR, and at
MW-27 and MW-29, TCA concentrations exceeded site background levels. PCE concentrations
decrease from MW-27, toward MW-28 and MW-29.

455 Off-site Geoprobe Samples

Ground water quality south of the former Amphenol site was investigated by analysis of ground

water samples collected from the Unit B aquifer with the Gco;&;,;@pc. Samples were obtained
from points PGP-1 through PGP-4, and PGP-6 through PGP {i(Sheet 3) during sampling round
three.

45.6 Unit D Aquifer

Ground water quality in the deep (Unit D) aquifer was assessed by analyzing samples collected
from monitoring wells MW-23, MW-25, and IT-1A (Sheet 3). Samples were collected from
these wells during sampling rounds one (March, 1992) and three (February, 1993). Between

sampling events, these wells were redeveloped as discussed in Section 3.6.4.1.

ground waters were reported in excess of :

ARs for these elcments These samples were
collected ug%ltereq As discussed in Section 4 5.1, the reported concentrations are likely the
result of the dissolution of suspended solids naturally containing sufficient amounts of these
elements to yield the observed concentrations.
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Volatile organic compounds REE. andePCE“were detected during sampling”féundwone at
concentrations exceeding ARARs and site background levels. Results of samples collected
during round three, after extensive well purging, indicate genesally.feduced=V@C-devels. The
35, reported at ddsug/l. Other results were either
t=deteeted. These results suggest that contaminants

only confirmed detection was TCEsate/&
estimated (13=ug/lypMW=23) or rcported asT
in Unit D are present as a result '

. sawellsinstallation, and are not an
indication of general aquifer contamination.

4.6 Surface Water and Surface Sediment

Surface water and surface sediment conditions were i#% lyzing samples collected
from five locations around the site (Figure 9). Asnaly
are summarized in Table 6. Laboratory analytica:

Concentrations of a@mc bc%um an

(“ \ Laboratory analytical reports af
round of surface water sam,

: - romssurface water sampling point SW-02 again in
July, 1992 (round two) 1993 (round threc) Results from the July, 1992 sampling
berylhum, PCE, TCA and TCE. A@@mc andgberyli

soils and sediments containing these elements as discussed

reveal elevated levels of
derived from the dissolutior
earlier. PCE, TCA and TCE are likely present as the result of the storm sewer acting as a ground

water intercept, transmitting ground water from the site during periods of relatively high ground
water levels as discussed in Section 4.7.3.

4.7 Quality Assurance/Quality Control (QA/QC)
4.7.1 QA/QC Samples and Deviations from Plan Documents

Sampling and QA/QC methodologies for this RFI come from five previously submitted and
approved sources: the IT Work Plan (1988), the Consent Order, the QAPjP documents (approved

May, 1991), the October, 1992 Work Plan for additional site work, and the December, 1992 i

L supplement to the October Work Plan. As a result of unforeseen conditions during site work, ;
|

opportunities to improve or enhance data collection, and/or equipment limitations, a number of
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L deviations from the above noted plans occurred. Sampling deviations have been discussed
elsewhere in the report under sampling methods (Appendix G, Section 3.6.2, Section 3.6.3,
Section 3.6.4.1). e T

When collecting soil samples from borings in the winter of 1992, it was found that due to
~ difficult drilling conditions, often only one-0rtwo soil samples could be collected daily. Rather
than go to the expense of running sets of QA/QC samples with every daily set of samples,
equipment blanks and duplicate samples were collected at a rate of onesin=lO.samples. Thus
there were a total of 30 soil boring samples, three cqu1prnent b}anks and three duplicates. A

matrix spike and duplicate was performed for VOCs. A nd matrix spike and duplicate

sample should also have been performed, but was not. mission is not perceived to have
materially affected the results or conclusions of this :

the sediment samples. A duplicate, a matrix_

with the surface water. No equipment bl

Q accompany the sample shipmer
' present when ground water ]

For the thirteen first-round ground water samples, three equipment blanks, three duplicates and

two matrix spikes and matrix spike duplicates were performed. Samples from MW-12 and MW-
22 were analyzed for Appendix IX analytes as required in the Consent Order, and for total and
dissolved metals. Samples from MW-26 had to be collected on three additional occasions for
total and amenable cyanide because sample containers broke during shipment. An equipment
blank was collected and sent with the second sample. During the second sampling round, an
equipment blank was collected with the four analytical samples. During the third round of |
ground water sampling, twelve samples were collected, plus two equipment blanks, two
duplicates, a matrix spike and a matrix spike duplicate. For «the Geoprobessamples, sixteen
analytical samples were collected, along with foursequipment“blanks, three @duplicates, two
matrix spikes and two matrix spike-duplicates.




<
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QA/QC audits were performed during routine inspections of the field work. These were
performed on 1/30/92 during the soil gas survey, during 2/13/92 while installing monitoring

wells, and on 3/6/92 while sampling ground water. The audits covered sai
QA/QE,samples, decontan
entered in a bound field log book, and problems were discussed with the field crew. In addition,

mpling.techniques,
aination, recosdkeeping and sample-condition. All findings were

the Project Manager checked approximately 70 percent of the sample shipments going out to
and packing.

insure proper recordkeeping, sample condition, sample preservatig

473 Laboratory Data Quality

Data from the first round of sampling were valida: :WW E gmeering & Science Grand

y:the:laboratory, and: d. However,
there were no“ggsitive results for any of these analytes, and no reasons to believe

that they ever existed at this site.

2) The data were validated by groups, and not every group had an associated trip
blank, blank or duplicate, although the QA/QC sample may have been sent in
another shipment that day. Data were flagged as estimated when a blank or

duplicate result was not observed with that group.

3) Some trip blanks contained acetone, PCE, and 1,2-dichloropropane. “Bfa for®
these. compounds had.t0.be estimated. |

The following problems were noted in the second round:
1) Matrix spike results were out of control for a number of metals.
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2) Common, nonhazardous analytes were found in a number of field blanks.
However, mercury was found in one field blank at a concentration of 0.53 ug/L.

3) Acetone was found at low levels in several method blanks trip blanks, as was
chloroform. One field blank and trip blank set contained appreciable levels of
acetone, 2-butanone, 1,2-dichloropropane, methylene chloride, PCE, toluene and
xylene. With the exception of PCE, none of these compounds was among the
primary VOCs of concern.

4.8 Contaminant Plume Delineation

ad water analytical data as
and TCE in ground water

Contaminant plume delineation was performed base _
presented in Section 4.5. Isoconcentration maps for DC PCE, T

samples collected in March, 1993 are shown in She 5C, and 5D, respectively.

P acility (Table 8). The ARAR for DCA is
1010 ug/l (Table 11). Plume deélmeati Zigure’5A) is based on the non-detect level of 5 ug/l.
DCA concentrations in excg,

indicates that DCA has
plume southward from the

arre aldng the storm sewer alignment. Similar elongation of the

ng Forsythe Street indicates the municipal=sanitary-sewer has
acted as a source of DCA contéamination of ground water in this area.

The ARAR for PCE is 1:43g/1 (Table 11). PCE was detected in upgradient monitoring well
MW-26 at 3 ug/l (Table 8). Plume delineation was accomplished using 3 ug/l as a background
level for PCE at the site (Figure 5B). PCE concentrations in excess of 3 ug/l were found west
and south of the facility, roughly following the storm sewer and sanitary sewer lines. Off-site
PCE ground water impacts are indicated at PGP-8 and IT-2 (Figure 5B).

TCA was detected in upgradient monitoring well MW-9 at 9 ug/l (Table 8). The ARAR for
TCA is 200 ug/l (Table 11). A site background value of 9 ug/l for TCE was adopted for plume
delineation (Figure 5C). Elevated TCA concentrations were observed in ground water south of
the facility extending from the southwest parking lot corner eastward and southward along the

sewer lines. Concentrations exceeding site background were observed off-site to the east and
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south along Forsythe Street. Concentrations exceeding background at PGP-6, -7 and -10 are
upgradient from, and probably not related to the plume from the former Amphenol site.

TCE was detected at 2 ug/l in upgradient monitoring well MW-9. The ARAR is 1.43 ug/L
Plume delineation was performed using 2 ug/l as the background TCE concentration at the site
(Figure 5D). Elevated TCE concentrations south and southeast of the site indicate that the storm
sewer and sanitary sewer may have acted as containment migration pathways. Local
exceedances at PGP-6 and -7 are upgradient from, and probably not related to the forme
Amphenol site.

482 Storm Sewer

The potential for the storm sewer to act as a pre “path for contaminant migration was

evaluated by monitoring water levels and collecting v amples during periods of relatively
high and relatively low ground water levels ¢#levels are shown in Table 1. Storm

sewer and monitoring well elevation data are g Appendix C.

During ground water sampling: sountd water levels were found to be below the level

of the storm sewer invert, saggest e storm sewer was not acting as a ground water
intercept. Surface watk . COE cted from the storm sewer outfall during sampling
round one (SW-02, Figuze :9) contained no VOC or cyanide concentrations above detectable
limits (Table 5), substantiatin;

water intercept. During grou

2 interpretation that the storm sewer was not acting as a ground
| water sampling rounds two and three, ground water levels were
found at elevations Ww and water levels recorded in the storm
sewer during sampling round two (see Table 1) were below the elevation of the grounmgr,
suggesting that the storm sewer trench may be acting as a ground water intercept. Water
samples collected from the storm sewer outfall (SW-02, Figure 9) during sampling rounds two
and three contained ggggtgble levels of PCE, TCA and TCE (see Table 5). These dete?ﬁbns ;
indicate that the storm sewer is migrcepting ground water beneathsthe,site and transmitting it to

the outfall.at.surface water Sampling point SW-02.

483 Sanitary Sewer

A municipal sanitary sewer exists beneath the site and off-site to the south (Sheet 3). The on-site
segment of the sewer line is discussed in Section 2.3.2. City of Franklin personnel reported that
the off-site portion of the sewer from the site to the vicinity of Ross Court is#8=inehe=Vitrified
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Clay Pipe (VER) with tarred joints, and that the pipe enlarges to s ¢h VCP at that point

(Littleton, 1993). The sewer pipe is reportedly 7'to 8 féet below the ground surface.

VOCs detected in ground water south of the site along Forsythe Street (Section 4.8.1) suggest
that the sanitary sewer has acted as a sectndaxy contaminatienssource. Figures 5A, 5C and 5D

show DCA, TCA and TCE plumes, respectlvely, extendmg to samp\lng point PGP-9.
s

50.. QUALITATIVE RISK ASSESSMENT

5 Introduction

In this section, data collected during the 1992 and 1993
in Sections 1.0 to 4.0) are evaluated to determixie ifie b
present unacceptable human health and environmentat

Anvestigations (described

fential for site-related chemicals to

;s. This qualitative Risk Assessment

(RA) was prepared in accordance with the :

in Section 4.5 of the IT Work Plan for the si
e

""plction of a more formal, quantitative RA. In this latter case,

necessary and may include )
the qualitative RA can be used to focus additional investigations towards the areas of greatest

concern.

As specified in Section 4.5 of the IT Work Plan, this qualitative RA will combine an evaluation
of the following:

. Hazard Identification
. Exposure Assessment
. Toxicity Assessment
. Risk Characterization

Based on the above, this RA will result in the recommendation of one of the following for the

site:

41

E




iR

"' . Does not pose an unacceptable risk to human health and the environment and
therefore does not require any additional monitoring or remedial action:
Recommendation of "No Action";

. Does not pose an unacceptable risk to human health and the environment under

current conditions but may pose a risk at some time sthe.. future:

Recommendation of "Meonitoring";

analysis will be conducted to determine if c
pathways exist. An estimate of the signific

‘ latter determinations, observed:
ecological exposure will b

Appropriate Requirement

59 Background

The former Amphenol site is located in an area of mixed commercial/industrial and residential |
use in the city of Franklin, Indiana. Approximately six acres of the 15-acre site is used for |
commercial/industrial purposes. The remainder of the site is used for farming. Land ‘
surrounding the site to the south, southeast, and southwest is used predominantly for residential ‘
purposes. Surrounding land in other directions is used predominantly for commercial and

industrial purposes and agriculture. Thes

The predominant residential area is located south and west of the site. Areas to the north and
east are less densely populated and have commercial/industrial use. There ate.ng.sehools or
other institutions (e.g., hospitals, nursing homes) which would be occupied byssensitive sub-
L populations located on any of the adjacent properties. ~The nearest school is located

approximately one-half mile south of the site, south of Hurricane Creek. The City of Franklin

TS

ars—— S —
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operates a municipal water supply well upgrad1cnt and about one mile northeast of the site.
|

There are no known private drinking water wells located in the residential areas downgradlent?

from the site.

As described in Section 2.0, a storm sewer transects the site and is believed to intercept, at least
in part, ground water migrating down gradient from the site. The storm sewer discharges to
Hurricane Creek, a nearby surface water body flowing through Franklin. This creek is
recipitation, the stream-may have no fl

intermittent nature of this stream likely affects its ability to sapport significant aquatic life.

intermittent (i.«during=periods=of.Jittlewp
Aguatic life is considered a potential exposure target in this guslitative RA.
5.3 Hazard Identification

This step in the RA evaluates whether chemicals ident#
adverse human health or ecological effects

t the site could potentially produce
Hics of the site. The identification of
ther aspects of this qualitative*RA. In

such a hazard, if any, will tnggcr the need t ,
' to the intrinsic toxicological properties of

making this determination, consi
those chemicals detected at thes
of known'or potential exposuze.zou

itude of detected concentrations, and the existence

Organic and inorganic a ical dgta for soil, surface water, surface sediment, and ground water

1986 are presented in. Appendix A. A summary of organic chemicals detected during the 1992 '

are shown in Tables 3, 5, , respectively. Historic analytical data from the years 1984-

and 1993 ground water, surface water and soil sampling rounds is presented below.

Ground Water
Compound Range/Location of Highest Value
acetone undetect - 11 ug/L/IT-2
1,1-DCA undetect - 817 ug/L/PGP-4
1,1-DCE undetect - 11 ug/L/IT-3
1,2-DCE (total) undetect - 78 ug/L/IT-2

«“BEE undetect 95499 ug/Il /MW-22

TCA undetect - 5,400 ug/L/MW-12
TCE undetect - 5,957 ug/L/PGP-4
4-methyl-2-pentanone undetect - 150 ug/L/Mw-12
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L carbon tetrachloride undetect - 52 ug/L/MW-28
toluene undetect - 4 ug/L/PGP-6
methylene chloride undetect - 2 ug/L/PGP-9/MW-24
xylene (total) undetect - 2 ug/L/PGP-6

Soil/Sediment
. acetone undetect - 35 ug/kg/SB-2 (10")
2 butanone

chloroform
methylene chloride
RCE
TCA
~TCE °
toluene

xylene (total) - undetect

L Surface Water

1,1-DCA ungetect - 3 ug/L/SW-02
PCE undetect - 86 ug/L/SW-02
toluene undetect - 1 ug/L/SW-01
TCA undetect - 35 ug/L/SW-02
TCE undetect - 66 ug/L/SW-02

not in surface or ground water samples.

—
J

Total cyanide and cyanide amenable to chlorination was found to occur in deep soil samples, but

A variety of metals was detected in soil and water samples. Among these are aluminum, arsenic,
beryllium, cobalt, iron lead, manganese and nickel. Aluminum and iron are considered essential
human nutrients are not known to present unacceptable health risks at the concentrations
observed at this site. The rest of the metals listed above were found above ARARs asstotal -
metals in ground water samples, but not in the dlssolved metals samples (Table 8) T’hc metals

L arsenic, beryllium and cobalt found in soil d1d not vary significantly across the site, did not vary

significantly with depth, and had no observed "hot spots". The levels of metals observed in soil
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and ground water samples are interpreted as typical of site background levels. Aceosdingly
metals-will iotbe-considered-further.in.this RA.

RIS

Several of the detected organic compounds may present potential human health effects following
significant exposures, and their presence in soils and ground water suggests that a potentially
significant exposure could occur.

The chemicals detected have been evaluated by U.S. EPA for their potential to cause toxicity to

im——————

aquatic organisms. The presence of potentially site-related chigmicals in surface water and

s,

sediment could present a potential hazard to both aquatic rrestrial species residing in or

near this creek.

The detection of chemicals known to exhibit potentt
on-site and nearby off-site environmental media serve

an.health and environmental effects in
indication that a potential hazard

hazard is wmrantq,gd cspecmlly in

have migrated. in.the past;“(an
areas where they could pos

and surface water at the site afg. egardcd as potcntlal chemicals of concern. Thesc chemicals

will-be retained throughout th quahtatlvc RA of thé site.

i

o

5.4 *Exposure Assessment.

Exposure assessment involves the identification of current and potential fature*pathways of
chemical exposure and the estimation of chemical concentrations to which populations may be
exposed. The identification of relevant exposure pathways requires consideration of the nature
and extent of environmental contamination and the identification of current and potential future
land uses at the site. The estimation of chemical concentrations to which a receptor may be
exposed is based on an evaluation.of current chemical concentrations, and potenmal chanoes in
concentration due to contaminant.migration=er=attenuation due to factors “Such as natural
degradation.
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5.4.1 Contaminant Release Pathways

The chemicals identified in Section 5.3 are believed to be present due to past releases which
occurred at or near manufacturing areas of the former Amphenol site. Chemicals in soils are
found primarily near manufacturing areas at the site. Chemicals that were originally released
presumably have migrated from these areas of release by two pathways:

1) the sanitary sewer, with subsequent ‘migrationsinto,ground. water

through sewer joints, or;

2)

5.;1.2 Environmental Fate and Transport

ens-over time. As stated in the IT Work Plan,
fative RA, chemicals will be ‘assumied notitoat
ned, therefore, that potential current and future chemical

however, for the purposes of:this qt

degrade in the environ
exposures would occu ancentrztions currently identified in the environmental media at the

site.

5.4.3 Exposed Populations

The site is currently zoned and used for industrial and agricultural purposes. Given the nature of
the property and its current use, reasonably foreseeable future uses of the site are also likely to be
commercial/industrial and agricultural. Residentialsareassadjoeinithe site (predominantly to the
south) and, therefore, the neighboring residents are also considered a potentially exposcd%

population under both current and future use scenarios. There are no areas occupied by:sensitive

sub-populations (e.g., schools, hospitals, nursing homes) adjacent or near the site. The nearest
such area, a school, is located about one-half mile south of the site, and south of Hurricane
Creek. There is a city park located along Hurricane Creek, just south and west of the Forsythe
Street Bridge CrosgﬁﬂngSpccific exposure pathways for the commercial/industrial and
agricultural uses of the site, residential use of neighboring property, and the city park and

Hurricane Creek are discussed below.
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5.43.1 Industrial/Commercial and Agricultural Uses

kel €XPOSUIES to chemicals in soils at the site could occur if worker functions involved
significant outdoor activity involving excavations in areas of chemical impact. Workers could
be exposed by several pathways of exposure, including incidental ingestion and dermal
exposure. At this time, there is no significant outdoor work or excavating taking place on this
site.

The site is located in an area served by a munieipal*wates. . and currently there are no uses

of ground water at the site. Thus, for the current worker, ,.the ground water exposure

ing water supply, .direct ingestion of
ant routes of 2+ Poowte

agricultural use of a portion of 4 ad to significant chemical exposure. Significant
exposures could occur if agri ‘ ontinues and if ground water is used in the future for

anticipated at any time.

5432 Dowidentinit:

Current and future residents could be exposed to chemicals in.sgils either through «di etfeontact

at_the site or by migrationef-contaminated=wiridblown=sojl: Direct ingestion-and dermal
. . . —/ .

absorption are considered the primary routes of exposure to cO in soils. Secondary

pathways of exposure such as inhalation of contaminants: volatilizing from soil and inhalation of

airborne particulates, may also occur to nearby residents. At this site, the significance of the

above pathways are limited by the fact that chemical contamination in soilssgene

identified-only-in:thesdeep substrface.

As a part of this evaluation, aminventory.of potential.ground water‘ wells wassundertaken.” This

inventory included a review of available well installation rccow s as well as the distribution of

o

notices requesting-information-on the existence.of any.ground-water wells torresidences in the
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downgradient area. Twe offssite_ground water wells were located at residences in the area of

T p— _—

potential ground water impact. These were:
1) a. hand=pump located at a residence at 990-Hamilton Avenue
adjacent to the site (tosthe=west-of-the.location of monitoring well

MW=12); and

2) an apparently existing well at a residence located at 45id=Férsythe

Street, approximately one-quarter mile soutl:of the site. Ve Hereiean®

of contaminants in ground watef
on-site resident. In additio
compounds, inhalation af volatil ntaminants during domestic uses, such as showering also

would be possible.

Human exposures to chemicals migrating off-site via the sanitary sewer could occur through T
backup of contaminated sewer water into-homes. Thiseis unhkely to.occur since no contaminants /

e, currently-beinie introduced into the sewer;"and the contaminated ground.water-is-located

approximately-12.to 14 fcctﬁpelow gromd ‘approximately-4-t0°6" fcet below the sewer line.

Because of constant use of the sewer by local businesses and remdcnces it-is-unlikely that the
sewer line can build up concentrations of organic vapors that could enter hames.

5.43.3 Jack Morgan Park and Hurricane Creek

The park has several feet of frontage along Hurricane Creek, and human exposures to chemicals
migrating off-site via the storm sewer and eventually to Hurricane Creek can occur. Given the
m%tﬁg% niaturerof-thesereek, it is not likely to support significant aquatic life upon which a
local population would rely forwreb‘creatich)'rmxf‘lu ﬁshin g. Furthermore, the main chemicals of concern " 4'\‘5‘,\ €
identified in surface water (VOCs) aresmet*known to-bioaccumulate mgmﬁcantly m ﬁgﬁgatic

a—— [ —
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organisms. For these reasons, ingestion of potentially contaminated fish or other aquatic life
aying in these

from this creek is not considered a major route of human exposure. Childrens

waters could, however, come in contact with chemicals in this creek through demmal@B86rption, )

andgngestion.

5.44 Exposure Concentrations

See Sections 5.3 and 5.4.2.

5.5 Toxicity Assessment

In this section, published toxicol_gbgi‘gal' data are eval
These data serve to evaluate the relative toxicity F
chemicals having the greatest potential to produce health &ffects. Potential ARARs developed,
' presented in this chapter. These potential
most significant chemicals based on

in part, from this toxicological information
ARARs will be used to screen site data to i
toxicity and concentration.

5.5.1 RfDs and SFs.

The U.S. EPA has evalug :
the site. The toxicity sum repared by the U.S. EPA are regularly published in several
forms (including the U.S. EPAs Integrated Risk Information System “@RIS) and the Health
Effects Assessment Summary Tables (HEAST)). The U.S. EPA dcrived RfD and SF data for

le toxicological data for most of the chemicals detected at

chemicals detected at the site are presented in Tabl

For carcinogens, the carcinogenic response is assumed to be a :nonsthreshold:.effect: any

exposure regardless of how small, nmg&é&%gg %%%gtential for dev l@p@g@canccr. The potential

- for causing a carcinogenic effect is expressed as a slopefactor, which represents the upper 95%
confidence limit on the linear component of the slope of the tumorigenic dose response curve.
The slope factor is used in the RA to estimate the upper bound lifetime probability of developing

cancer as a result of exposure to a carcinogen.

A reference dose (RfD), or reference concentration (RfC), is the most common method for
expressing the potential noncarcinogenic effects resulting from chemical exposure. An RfD is

defined as an estimate of a daily exposure level for humans that is likely to be without an
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appreciable risk of adverse health effects during the period of exposure. Safety or uncertainty
factors (which are generally multiples of ten) are used to account for uncertainty in these

determinations.
5.5.2 ARARs Identification
All applicable ARARSs and sources used in this study are presented in Table/11.

5521 Ground Water and Soil

The U.S. EPA has used the available human and eco

pxicity data on environmental
contaminants and combined it with other informatién to develoj

dards and criteria for

environmental media. These standards, referred
Requirements (ARARs), are useful as a data screen to gyalitatively evaluate potential health
risks. ARARs for drinking water include M mum Co drminant Levels (MCLs) and non-zero
Maximum Contaminant Level Goals (MCLGs}), g water. These would be appropriate
sure tq ground water that could potentially be used for

licable or Relevant and Appropriate

as a screen for potential hazards f;
drinking water purposes.

Contaminants detected at the
in accordance with guidasce
Remediation-Goals" of the*Rig
1991). This document prese
and is particularly well suited for use as an initial screen of site data. In this assessment, the

PRGs developed to address potential residential uses of a site and adjoining areas (generally the
most highly ‘@

xposed.population) were employed. The PRGs for ground water are calculated

N ——
water. The PRGs for soils are developed assuming direct-human contact to-soils.
\

assuming consumption of éround water and inhalation of chemicals volatilizing from ground

A third type of ARAR identified for evaluating chemicals detected in soils and ground water are
RERA"Subpart:S=soil and ground water action levels. These action levels are calculated using
standard exposure assumptions presented in draft corrective action requirements (Federal
Register Vol. 55, No. 145, July 27, 1990). Action levels. for ground water are calculated
assuming 70-year residential ingestion exposures. Action levels for soil are calculated assuming
child exposures.to soil through ingestion. /
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Surface Water

Potential ARARS for chemicals detected in surface water include federal Ambient Water Quality
Criteria (A‘W@@}f AWQC are designed to be protective of aguatieslife and are divided into
acute and chgemie criteria. AWQC and supporting data used to develop these criteria are
presented in Quality Criteria for Water, U.S. EPA Office of Water Regulation, May 1986. For
the major site-related VOCs, U.S. EPA has not produced formal AWQC, lists. Lowest observed
effect levels as determined from available literature must be used.

5.6 Risk Characterization

In this section, chemical specific ARARs identified n are compared, where
i3, potentially impacted by the site
.of exposure identified as being
s were identified (e.g., MCLs,

was used for this comparison.

patentially, significant in,Section 5.4.3.  Whg
PRGs, and RCRA Action Levels), the most s

hat this qualitative RA utilizes a number of
es at the site. It-is-not-intended to be an actual

L" In reviewing these results, it shoa
assumptions concerning i

assessment of the pote of risks and is not intended to be a quantitati

assessment is also n odel or predict exposure levels to any currently existing

population.

It is important to note that under current site conditions, exposures to contaminated soils and
ground water are limited. More significant exposures could only occur under other potential
future uses of the site and surrounding area. Section 5.7 presents a discussion of the uncertainty
involved in this qualitative RA.

5.6.1 RFI Data

Tables 3, 5, 6 and 8 show the RFI data compared to identified ARARs for soils, surface water

surface sediment and ground water, respectively.
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5 . 6. 1 . 1 S@ﬂﬁ faad”

A comparison of chemicals detected in soils to potential ARARs is presented in Tables3-” The
volatile compound PCE was detected at levels in excess of the soil PRG in on-site soils. PCE

was detected at concentrations in excess of its controlling soil ARAR (the 10 mg/kg RCRA soil
action level) in a total of seven soil samples. The highest level was 120s
“ebruary 1992), which corresponds Jt@sthe=location”

in sample " NIW -

contaminated soil. Beca@se,,e
believed that the relationship between soil
characterized. "

5.6.1.2 Surface Wq ek

parameters in surface w

intersecting the site. These. ~DEA;RPCE+TCA™anid TCE® The concentrations of these

chemicals ranged from 3«tes86mag/l. During sampling in March 1992, none of these constituents:

was identified at this sampling-ecations-but-teluene was detected at a concentration of 1 ug/l in
sample SW-01. SW-01 is the sample collected from the upstsear
and, therefore, is not likely an indication of any site contamination.

slocation in Hurricane Creek

Cyanide was.analyzed.for, but noéﬁlﬁ@@m@dwmamy of the surface water samples.

No contaminants were detected in Hurricane Creek downstream from the storm sewer outfall, so

exposure at the city park is highly unlikely. However, children playing-atithesstormssewer outfall
G I

into Hurricane Creek could be &

ARARs by accidental ingestion.
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The ARARs for water identified for this qualitative risk evaluation are, however, based on an
assumption of daily residential use of water, and, therefore are not appropriate for evaluating the
potential significance of the limited exposures to children playing in creek water at the outfall.
A site-specific, quantitative evaluation of both the carcinogenic and noncarcinogenic risks from
these exposures is provided below.

iéarcinogenic Effects

The potential noncarcinogenic health effects resulting from exposaize to TCE and PCE in surface

water through inidentals

tioncan be expressed by the fi ng equation:

*Hazard.Quotient = (CW x IR x ET x EF x ED

‘where:
CW = the concentration of the chemié mg/l, ' ? :
; ; e tt o { i\r
R = rface water, 0.05Q4/hs, !
ET =
EE = med to be®26°days per year,
ED = med to be sixsyears (children ages 6 to 12),
BW = ight of children six to twelve, 35kg, 77 /b=
AT =

days, 6 years x 365 days/year or 2190. 7

Using the above equation and exposure factors, and the RfDs.in.Table.12, the calculated
noncar ‘;mogenic hazard quotient for incidental ingestion for PCE=is*0:00084. and for TCE is
0%e011.

Children wading in the creek could also be exposed to chemicals in water through dermal:uptake

e —

PCE in surface water through dermal absorption can be expressed by the following equation
relating the noncarcinogenic RfD to estimated exposures:

Hazard*Quotient = (CW x$A x B&x ET x EF x ED x CF)/(BW x AT x:R{D)
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i |
where: %_gl"fm

CW = the concentration of the chemical in water, mg/l,
SA: = the skinssurface‘area while wading, 1,520 cm? (lower legs, forearms and hands),
PC = the dermal permeability constant (cm/hr), (0.048 for PCE and 0.016 for TCE),

&
ET = exposure time (1hr/day),
EF = the exposure frequency, assumed to be 26 days per year,

ED = the expesure duration, assumed to be six years (children ages 6 to 12),
BW = the average body.weight of children six to twelvey:

fablen2, the calculated
040023 and for TCE is

noncarcinogenic hazard quotient for dermal abso:
%%QQ099.»
The total noncarcinogenic hazard indices froms 'to both chemicals by both pathway is
0.0053. These results indicate that®
chemicals in surface water are rot 3

tial ngncarcinogenic health affects from exposure to

“Significant.

The potential carcinogenic ‘Bgalth” effects resulting from exposure to TCE and PCE in surface
water through ineidental.inge :tio,ln can be expressed by the following equation relating the

carcinogenic slope fact (SF) to estimated exposures:

Exeess.Cancer.Risks = (SF x CW x IR x EF x ED)/(BW x AT)

where:
CW = the concentration of the chemical in water, mg/l,
IR = the incidental ingestion rate for surface water, 0.050 V/hr,
ET = exposure time, 1hr/day,
EF = the exposure frequency, assumed to be 26 days per year,
ED = the exposure duration, assumed to be six years (children ages 6 to 12),
BW = the average body weight of children six to twelve, 35 kg,
AT =

the averaging time in days, 70 years x 365 days/year or 25550 days.

BN
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Using the above equation and exposure factors, and the SFs in Table 12, the calculated excess
carcinogenic risk for incidental ingestion of PCE is 3:9#108 and for TCE is%6.3:x.10:%

Children wading in the creek could also be exposed to chemicals in water through dermal uptake
of chemicals. The potential carcinogenic health effects resulting from exposure to TCE and PCE
in surface water through dermal absorption can be expressed by the following equation:

Hazard Quotient = (SFx CW x SAx PC x ET x EEZED x CPE)/(BW x AT)

where:

CW = the concentration of the chemical mg/l,

SA = the skin surface area while wading, 1528.¢m2 (lpwer legs, forearms and hands),

PC = the dermal permeability cons 48 for PCE and 0.016 for TCE),
ET = exposure time (1 hr/day) ‘

EF = the exposure freques umed:to be 26 days per year,

ED = the exposure du 10 be six years (children ages 6 to 12),

BW = the average bo dren six to twelve, 35 kg,

AT = the ave 70 years x 365 days/year or 25550 days.

Using the above equation a sosure factors, and the RfDs in Table 12, the calculated excess

carcinogenic risk for dermal a :)rption for PCE is 1.0 x 10-7 and for TCE 5.6 x 10-9.

The total excess carcinogenic risk for exposure to both chemicals by both pathways is 1.5 x 10-7.
These results indicate that potential excess carcinogenic health risks resulting from exposure to
chemicals in surface water are below the acceptable risk range of 10-4 to 10-6 established by U.S.
EPA

- Environmental Risk
While there are no final AWQC for the protection of aquatic life for any of the above VOCs, the
concentrations of each in the surface water were well below their respective acute and chronic

Lowest Observed Effect Levels (OELs) (presented in Quality Criteria for Water, U.S..EPA
Office of Water-Regulation,May.1986).
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56.1:3 Sediment

Because of the potential for children to utilize Hurricane Creek, chemical concentrations
observed in sediments are compared to the soils PRGs. This is a conservative assessment, as it is
unlikely that children would contact sediments at the same frequency assumed by U.S. EPA for
developing soil PRGs and RCRA soil action levels (daily contact over a period of years).
Nevertheless, these data provide a useful initial screen of the data to identify potential human
health effects.

A comparison of chemical concentrations in sediments the potential soil ARARS is

presented in Table 6. No VOCs were detected in storm sé
concentrations in excess of their soil PRGs.

: Cygmdqwasgaalyzed for, but not detected, 1
5.6.14 Ground Water
As shown in Table 8, some VER : efl in on-site monitoring wells at concentrations
observed in monitoring? well§#} : [222% The three VOCs detected at highest
i/l). Each of these
“sampling‘eévent. The

MCLs (and the RCRA ground water action levels) for both TCE and PCE are $sug/l and the
ground waterBRGs for both are approximately. I%6:2'ug/l. The observed levels in MW-12 and

), TCE (§957-ug/1), and PCE"

MW-22 are several orders of magnitude in excess of these potential ARARs.

ff-site wells IT-2 and-IT-3 are significantly.less<impacted than on-site wells. VOCs were

detected at levels in excess,of an. ARAR in these wells during each of the recent sampling events.
The greatest concentrations included: TCE at concentrations ofi39%ug/l (February 1993) ands@de
ug/l (March 1992) in wells I'T=2"anddT=3, respectively; PCE at 5 ug/l and 8 ug/l (February 1993)
in wells IT-2 and IT-3, respectively; 1,1-DCE at a concentration of 11 ug/l (February 1993) in
well IT-3; and 1,2-DCE,at. 78 ug/l-inswellsIT-2 (March 1992). The presence of VOCs in these
wells indicates that contaminants have migrated from sourcéareas on=sitesto downgr_aadient,. off-

site locations.
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Ground water samples collected during Februaryand-Mareh-1993 from the southern residential
areas further downgradient from the site also revealed the presence of VOCs. Downgradient
ground water samples containing VOCs at concentrations exceeding ARARs were observed at
locations PGP-06, PGP-07, PGP-08, and PGP-09. VOC concentrations in most of these off-site
samples, collected using a hydraulic Geoprobe, were significantly lower than concentrations.
detected on-site. One exception, however, was the concentration of VOCs observed in“PGP=09;
from a depth of 13 to 15 feet, where*TCE ‘was detected at 1600-ug/l and TCA was detected at
340 ug/l.

Unit D deep wells IT-1A, MW-23 and MW-25 all had PCE
23 had a TCE value exceeding ARARs in 1992. After ing in 1992 and 1993, none
of the deep wells had PCE values exceeding ARARs i#f 1993 and . KIW-25 had a TCE value
ring, it 1s judged that the deep well

s exceeding ARARs, and MW-

arry down of small amounts of

There.are-curt
be a potential route of exposste i

Furthermore, under current

5.6.2

Appendix A summarizes data from previous sampling at the site. These historical data are
presented as a comparison to the current site conditions as described above.

5.6.2.1 Soils

Previous investigations, especially those conducted in 1984 showed the presence of several
contaminants in soils at the site. The major VOC detections in each of the five investigations
summarized in this table were PCE; TCE;-and TCA: These three contaminants coincide with
those contaminants detected at greatest concentration in the recent sampling discussed above.
The September. 1984 hand-atiger soil investigation (in the area of the former plating room at the
site) generally revealed. the-highest levels of soil contamination. As discussed in earlier sections
of this report, a significant quantity of soil was removed from.this-area“of the site as part of
previous remedial activities. &
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5.6.2.2 Surface Water

Previous sampling has indicated the presence of site related VOCs in surface water. Sampling of
downstream locations of Hurricane Creek in 1986 by IT showed the presence of four VOCs
(PCE, TCE, 1,1,1-TCA, and 1,1,2-TCA) at low ug/l concentrations. Higher concentrations (but
less than 1,000 ug/l) of these VOCs were also observed in samples taken directly from the storm.dx4 ;.
While these results indicate potentially greater impacts at that time, none of the concentrations
exceeded either the acute or chronic LOELSs for these VOCs.

5.6.2.3 Ground Water

Prior to the 1992 and 1993 sampling events, ground: jonitoring wells at the site were last

~ sampled as part of the 1986 quarterly monitoring prog : IT. The 1986 quarterly data and
results of other previous investigations indic:

highest concentrations in on-site wells.

re 14b shows a reduction in present concentrations

y one third their 1986 values.

Previous sampling has als 1 greater VOC concentrations in off-site wells IT-2 and IT-3

than at present. The 1986 quarterly monitoring results for these wells showed the three major
site contaminants present at the following maximum concentrations: PCE at 290 ug/l, TCA at
200 ug/l, and TCE at 130 ug/l. Figure 14a shows a reduction in present concentrations for the
VOCs TCE and TCA to approximately one third their 1986 values. Figures 14a and 14b also
indicate that contaminant levels=north=6f the storm sewer-are:250 times-or-more greater than
those south*of'thesstorm sewer.

5.7 Uneertainty

Risk assessment provides a systematic means for organizing, analyzing and presenting the nature
and magnitude of potential risks posed by chemical exposures. The qualitative risk measures
used in this assessment, however, are not precise estimates of risk, but are estimates given a

considerable number of assumptions about exposure and toxicity. The purpose of this
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fy-assessment is to clarify the assumptions and uncertainties inherent in the RA process

L unCertair

and to place the risk estimates in proper perspective.

There are uncertainties associated with the toxicity values which are used to develop several of
the ARARSs utilized in the data comparison. Present scientific information is insufficient to 4,
provide a thorough understanding of the potential health impacts of chemicals to which humans
are exposed. Human RfDs and carcinogenic Slope Factors are often based on potential toxic
effects to non-human species. Uncertainty arising in extrapolating from animal data can be due
to differences in chemical uptake, distribution, and metabglism, differences in enzyme

subspecies, and differences in relative surface area to bog ight ratios. To account for

safety factors are still applied to reflect the relative or quality of the data or to protect

from intra-species variations, such as allergenic or hy

nsitive responses. Uncertainty may

extended periods. Furthermore, non-residential exposures based on current and future industrial
uses of the site may be overestimated as well.

There are several areas of uncertainty regarding the potential future land uses at the site. For
instance, based on current land use and zoning, the property is expected to support
industrial/commercial use in the future. Thus the assumption of residential exposure for areas of
soil contamination may be overly conservative. In addition, the assumption that residential and
industrial occupants could use on-site ground water as a drinking water supply may also be

unrealistic because the area is currently served by a municipal water system.

5.8 Site Evaluation

‘ This qualitative RA indicates that potentially hazardous chemicals are present in environmental
media at the former Amphenol site, both on-site and off-site to the south. The results of the
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ground water portion of this RFI indicate that contaminant levels on-site and off-site are at
steady state or decreasing. Potentially significant exposures to those contaminants in ground
water and soil are limited due to their subsurface location and the lack of use of ground water for
drinking on and near the site. Based on risk calculations in Section 5.6.1.2, exposures to

contaminated surface water by children playing at the storm sewer outlet into Hurricane Creek

2 est
Based upon the results of this RFI, the former Amphenol site‘dees not-pose-an-unacceptable-risk

were determined to not result in unacceptable risk.}

to human health and the environment underreurrent ¢

the.future. It is recommended that periodiesn
uridértaken as a follow=up to this RFL.

6.0 ADDITIONAL GROUND WATEH INGAND'ANALYSIS

6.1 Introduction

mie of submittal of the draft final report, off-site
’f.ifiﬁld ‘conditions

a 'Volvmg four ground water screening samples and three-ground water
:anazly&i@a&" samples collected along Forsythe Street, south of the site.

6.2 Sampling Activities
6.2.1 round Water Screenin 1

Ground water screening samples were collected on May*21;°1993" with the Geoprobe at four.
locations along Forsythe Street using sampling methods described in section 3.6.4.2...Screening
samples SGP-31 and SGP-32 were collected at a private residence located at 835 Forsythe.
Sample SGP-31 was collected 73.7 feet east of Forsythe Street, and sample SGP-32 was
collected at 132 feet east of Forsythe Street. Samples SGP-29 and SGP-30 were collected west

@/7% Iv-g?tglCﬂ)
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of Forsythe Street along the north property line of a Franklin Power Products facility at 400
Forsythe Street. Sample SGP-29 was collected at 50 feet west of Forsythe Street, and sample
SGP-30 was collected 150 west of Forsythe Street.

6.2.2 Ground Water Analytical Samples

Three ground water analytical samples were collected with the Geoprobe on May 21, 1993.
Samplc locations are shown on Sheet 3. Sampling at PGP-12 and PGP-13 was posmfrom
earlier sampling events due to wet field conditions. Sample PGP; 4..was collected 100 feet north
of sample point PGP-11, in lieu of an unsuccessful ground.

ter Samplmg attemp at PGP-11
(section 4.1.1) . Sampling methods are described in sectt In addition to the three
ground water samples, duplicate, equipment blank

QA/QC analyses.

ples were collected for

6.3 Results
Results of ground water VOC screeitis per'fonned on samples SGP-29 through SGP-
32 are included in Table 10. Né& YO etected at SGP-32, 132 feet west of the street at

835 Forsythe. PCE was no
samples SGP-29, -30 an etected only in sample SGP-31.
Analytical results for sam PGP-12, -13, and -14 are included in Table 8. Laboratory
analytical reports are included in Appendix J, and data validation worksheets are included in
Appendix K. No VOCs were detected in samples PGP-12 or PGP-14. TCE and TCA were
detected in samples PGP-13D at concentrations exceeding ARARSs or site background levels as
established in section 4.8. Six metals were detected at concentrations exceeding ARARs
(section 4.3), as indicated by shaded values in Table 8. However, arsenic, detected in PGP-14,

was reported at less than the regulatory MCL, and aluminum, cobalt, iron, lead and manganese
~ were detected at levels similar to those found in ground water at the site. Consequently, these
detections are interpreted as normal background levels, unrelated to activities at the former
Amphenol site.

6.4 "Contaminant Plume Delineation
Contaminant plume delineation was initially performed based on detections of DCA, PCE, TCA
and TCE in ground water (section 4.8, Figures 5A, 5B, 5C, 5SD). No DCA or PCE was detected
6/4 2 rg.,/(s(a/\
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b in samples PGP-12 -13 or -14. Therefore, plume delineation maps SA and 5B are unchanged
based on the May, 1993 data. Sheets 5C and 5D have been modified to reflect the detection of
TCA and TCE in concentrations exceeding site background values (section 4.8.1) in sample
PGP-13. As PGP-13 is located upgradient from Forsythe Street, these exceedances are
interpreted as local phenomena, and are probably unrelated to the former Amphenol site. Similar
phenomena were observed at PGP-7, -9 and -10 as described in section 4.8.1.

6.5 Risk Assessment

The risk assessment conclusions presented in the draft final rt (section 5.0) determined that
potential risks associated with VOGEssin:ground-water. was nin
human, contact-with the ground'water. The results ppésented in this gddendum do not alter this

conclusion.

(/73 revision
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ground water portion of this RFI indicate that contaminant levels on-site and off-site are at -
g’ steady state or <\i\ecreasing. Potentially significant exposures to those contaminants in ground

water and soil are limited due to th

drinking on and near the._site.

contaminated surface water by

subsurface location and the lack of use of ground water for
ased on risk calculations in Section 5.6.1.2, exposures to
ildren playing at the storm sewer outlet into Hurricane Creek
were determined to not result i

\\ S
RF], the former Amphenol site does
to human health and the gﬁlvironmcnt under current conditions by nay/pose a risk some time in

Based upon the results of t se an unacceptable risk

the future. It is recommended that periodic monitoring o ite and off-site conditions be

undertaken as a follow-up to this RFL.

?
|
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