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EXECUTIVE SUMMARY

A Limited Remedial Investigation/Feasibility Study (RI/FS) has been completed for
Fire Training Area No. 1, IRP Site 10, at Niagara Falls International Airport (IAP), Niagara
Falls, New York. The Limited RI/FS was performed in accordance with Wehran's Limited
RI/FS Work Plan, Quality Assurance Project Plan, and Health and Safety Plan documents.
The Limited RI/FS draft report for IRP Site 10 is intended to supplement and serve as an
addendum tojthe Installation Restoration Program (IRP) RI/FS Report for Niagara Falls, IAP
prepared by Science Applications International Corporation (SAIC), dated October 1990.
The Limited RI/FS draft report for IRP Site 10 was prepared in a format consistent with the
SAIC IRP RI/FS Report. Results from the report and other previous investigations have been
reviewed in detail, and where ai)propn'ate, integrated into the focused evaluation of Fire
Training Area No. 1, IRP Site 10.

A supplemental RI was completed and focused on obtaining additional soil and

groundwater data from the IRP Site 10 Fire Training Area No. 1. Five soil borings were

' drilled and a monitoring well was installed in each boring. These additional monitoring

wells complimented the five existing wells and were utilized to assess groundwater flow
direction and the nature, extent, and movement of VOC contamination in the unconfined
and bedrock aquifers. |

Results of soil and groundwater characterization indicate that VOC contamination
exists in the groundwater anld is likely migrating towards Cayuga Creek. The probable

source for the VOC groundwater contamination is confined to the IRP Fire Training Area

- No. 1. Sediment samples obtained from an unnamed drainage ditch were also

contaminated. The likely mechanism for contaminant transport to the drainage ditch was
run-off from the Fire Training Area No. 1.

The original Public Health Risk Assessment (RA) was updated to incorporate the
new groundwater data obtained during the Limited RI Investigation. Also, toxicity factors
(carcinogenic slope factors and reference doses) were verified and replaced were factors had
changed. The findings of the updated RA do not vary substantially from the original SAIC
estimate. The total carcinogenic and total hon—carcinogem'c hazards are still genérally above
the maximum acceptable hazards. The final risk estimates are incomplete due to the

sparsity of soil data obtained for the Fire Training Site No. 1.

ES-1 20.10/92.00640.03.V



J.

A focused feasibility study was performed to provide remedial alternatives on the
basis of overall protection of human health and environment. The results of the Limited RI
and updated RA were incorporated into the design of the remedial alternatives. The

selected alternatives evaluated were:

" No action with groundwater monitoring.
Limited action, deed restrictions, groundwater restriction with fencing.

Containment with a cap and groundwater collection and treatment.

H w N

Containment with a cap and groundwater treatment plus a slurry wall and

source removal.

Alternative 1, is likely, to be ineffective in meeting the Applicable and Relevant and
Appropriate Regulations (ARAR’s). Alternative 2, may also not meet appropriate human
health’standards. Alternatives 3 and 4, provide reasonable protection to human health.

The recommended Alternative is Alternative 4. This alternative provides the greatest

degree of long term effectiveness due to source removal.

ES-2 20.10/92.00640.03.V
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1.0 INTRODUCTION

On behalf of Babinsky Klein Engineering (BKE), Wehran is pleased to submit this
Limited Remedial Investigaﬁon/ Feasibility Study (RI/FS) Draft Report to the United States
Air Force for review and comment pursuant to RFP NGF-90-0545. The draft report presents
the ﬁndin/gs of the Limited RI/FS conducted fc;r.Fire-'Traim'ng Area No. 1, IRP Site 10, at
Niagara Falls International Airport (IAP), Niagara Falls, New York. The Limited RI/FS was
performed in accordance with Wehran’s Limited RI/FS Work Plan, Quality Assuré.nc'eqpl'raj'(éct
Plan, and Health and Safety Plan documents. The Limited RI/FS draft report for IRP Site 10
is intended to subplement and serve as an addendum to the Installation Restoration Program
(IRP) RI/FS Report for Niagara Falls IAP prepared by Science Applications International
Corporation (SAIC), dated October 1990. The Limited RI/FS draft report for IRP Site 10
has been prepared in a format consistent with the SAIC IRP RI/FS Report. Results from the
SAIC report and other previous investigations have been reviewed in detail and, where
appropriate, integrated into the focused evaluation of Fire Training Area No. 1, IRP Site 10
during the Limited RI/FS.

1.1  PURPOSE OF THE LIMITED RI/FS PROGRAM

In September 1987, Science Apﬂﬁéé&om International Corporation (SAIC) was
contracted by the United States Air Force to perform an Installation Restoration Program
(IRP) Remedial Investigation/Feasibility Study (RI/FS) at Niagarg Falls International Airport
(IAP), Niagara Falls, New York. The IRP RI/FS program evaluéted 13 discrete sites that
were potentially contaminated based on the history of hazardous material/waste
management practices at the Niagara Falls IAP. The objectives of the IRP RI/FS were to
determine the nature and extent of environmental contamination occurring at the base as
a result of past waste disposal practices, fuel spills, and fire-training activities; to perform
arisk assessment based on the Remedial Investigation findings; and to provide a preliminary
screening of remedial technologies for contaminated sites that warranted remediation. The
first draft of the IRP RI/FS report was published in August 1990. This Draft Report was
subsequently revised to address comments from the 914 Tactical Airlift Group (AFRES) and
issued as a final draft in October 1990.

1-1 10.10/92.00640.03
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IRP Remedial Investigation activities conducted at. Fire Training Area No. 1
confirmed the presence of contamination in groundwater and soils and provided a general
characterization of shallow hydrogeologic conditions. According to the hypothetical
scenario outlined in the baseline risk assessment performed by SAIC, groundwater
contamination posed a significant health risk, while under the same scenario, no health risk
was imposed by Site 10 soil contamination. Due to the limited number and spatial
distribution of monitoring points established under the IRP RI/FS, the existing database was
not sufficient to adequately characterize the nature and extent of groundwater
contamination in both the overburden and shallow bedrock units underlying Fire Training
Area No. 1, IRP Site No. 10. Based on the results of the baseline risk assessment and
limitations in the existing database, Fire Training Are No.1 (IRP Site No. 10) was
recommended for additional investigation.

In September 1990, Babinsky-Klein Engineering, P.C. (BKE) was requested to
perform a Limited RI/FS for IRP Site 10 - Fire Training Area No. 1 under their existing
architectural/engineering contract with the AFRES at Niagara Falls IAP, New York. Wehran-
New York, Inc. (Wehran) was subsequently retained by BKE to provide the required
environmental services to perform the Limited RI/FS.

In accordance with the recommendation for additional study presented in the IRP
RI/FS Report, a Limited RI/FS program was completed for Fire Training Area No. 1, IRP
Site No. 10. The primary purposes of the Limited RI/FS program were to conduct a
supplemental Remedial Investigation to further define the nature and extent of
contamination associated with the former use of Fire Training Area No. 1; to update the
baseline Risk Assessment; and to complete a Focused Feasibility Study which would lead
to a decision on a selected remedial action(s) at this site. More specifically, the objectives

of the limited RI/FS program can be summarized as follows:

Limited Remedial Investigation
e To collect additional data necessary to support the development and
evaluation of remedial alternatives for the site.
. To further characterize the nature and extent of groundwater contamination
in both the overburden and shallow bedrock units.

. To characterize sediment contamination.

1-2 10.10/92.00640.03
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- To further identify shallow- subsurface geologic conditions.
. To adequately define groundwater flow conditions in both the overburden and
shallow bedrock units..:
e To establish a monitoring well network that adequately monitors
contamination associated. with the Fire Training Area No. 1.
Risk:Assessment
wy: 0 - To provide an updated baseline risk assessment incorporating additional data

-collected during the Limited RI.

- Uimited-Feasibility Study:

. To-establish remedial response objectives and general response actions.
. To identify and screen remedial technologies. |
.. To develop and screen remedial alternatives.
- . To recommend a remedial action that will meet the requirements of the
established remedial response objectives and general response actions for the

e site.

>-'.I‘he‘:réport presented herein has been specifically prepared as a supplement to the
IRP RI/FS report, and includes the interpretation and evaluation of any new data and the
impact on the RI for IRP Site 10, the Risk Assessment update, and the focused feasibility
study completed for Fire Training Area No. 1.

1.2+ IRP SITE NO. 10 BACKGROUND

'1.2.1 Description and History of IRP Site No. 10

“ The Fire Training Area No: 1 site, herein referred to as IRP Site 10, is located in the
extreme northeast corner of Niagara Falls IAP, just east of the Niagara Falls Air Force Base
in the: Town- of Wheatfield; as shown in Figure 1-1. Figure 1-2 shows the location of Fire
Training Area'No. 1 at Niagara Falls IAP-investigated as IRP Site 10 under the IRP RI/FS

1-3 10.10/92.00640.03
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program. The base map utilized for the Limited RI for IRP Site 10 is shown in Figure 1-3.
This map illustrates the Limited RI/FS study area for IRP Site 10 depicting all monitoring
points utilized in the evaluation of the site. '

As shown in Figure 1-3, the former burn pit is approximately 100 feet in diameter
and lies approximately 150 feet east of Building 726. The site, which is generally flat with
a gentle slope to the south, is currently covered with heavy grasses and weeds. Cayuga
Creek passes within about 1,000 feet east and 400 feet south of the site. A drainage swale
runs from north to south approxi'mately 50 feet west of the site. Surface drainage flows to
the south in this swale and, in turn, discharges into Cayuga Creek which flows west and
then south across the Niagara Falls IAP.

The site served as the base’s principal fire training area during the late 1950’s and
early 1960’s. A variety of combustible oils, solvents and jet fuel (JP-4) were burned in the
pit and extinguished with fire-fighting foams during training exercises. The burn pit was
probably constructed with an earthen berm around the burn area to contain the flammable

liquids during fire training exercises.

1.2.2 Previous Investigations

Previous investigatons conducted at the Fire Training Area No. 1 include the
Phase I, Records Search (Engineering-Science, 1983), Phase II, Stage 1, Confirmation/
Quantification Study (SAIC, April 1986), and the IRP Remedial Investigation/Feasibility
Study (SAIC, October 1990). Sampling of groundwater and soil were included in the
Phase II, Stage 1 and IRP RI studies.

A brief description of the waste types and concentrations detected at the site during
the Phase I, Stage 1 Field Investigation and the IRP RI/FS is provided in the following
secdion. For more detailed discussion, the reader is referred to the specific reports
summarizing above-noted investigations.

The results of the Phase II, Stage I Field Investigation indicated that the oil and
grease levels in groundwater samples were less than 1 mg/L. Elevated levels of total
organic carbon (TOC) (71.2 and 64.2 mg/L) were detected in two groundwater samples.
Total dissolved solids (TDS) and total organic halides (TOX) levels in the surface water

were higher upstream of the site than downstream. However, oil and grease levels in the

1-6 10.10/92.00640.03
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sediment samples were high both upstream and downstream. The concentrations
downstream were nearly three times higher than the upstream values. Elevated oil and
grease levels in the sediment may be attributable to runoff from the hardstand area just
west of the stream.

The results of the IRP RI/FS indicate that the soils at IRP Site 10 contain elevated
levels of zinc, although they fall within the range established by the background borings.
Chromium levels were elevated in a downgradient boring (650 mg/kg). Cadmium was also
detected at levels above background (1.55 mg/kg). Beryllium and boron were detected at
0.556 and 76.2 mg/kg, respectively, at IRP Site 10 but did not appear in background
borings. Other parameters which were detected at levels above those in the background
borings include barium (1,420 mg/kg), lead (56.6 mg/kg), total petroleum hydrocarbons,
and trichloroethene (0.010 to 0.190 mg/kg).

Laboratory analysis of groundwater samples collected from on-site monitoring wells
during the IRP RI/FS indicated groundwater contamination by both volatile organic
compounds and inorganic metals beneath IRP Site 10. Volatile organic compounds (VOCs)
were detected in groundwater at all five existing well locations, with the highest
concentrations found downgradient of the fire training area. Benzene was detected in
groundwater samples at all four downgradient installations. Trichloroethene was found to
occur at four well locations three of which were downgradient (including the single bedrock
well) and one upgradient well. Vinyl chloride was detected in groundwater samples from
one downgradient overburden well (MW-10-1) and the one downgradient bedrock well
(MW-10-1D). Total xylenes, toluene and ethylbenzene were also detected at various well
locations but levels did not exceed groundwater applicable or relevant and appropriate
regulations (ARARSs) established for these parameters. In addition, several inorganic metals
(total) were detected in groundwater samples at levels above background established for
the site. These include iron, 'manganese, lead, chromium, nickel, barium, copper, zinc,
cobalt, molybdenum, and vanadium.

" The distribution of contamination found in the unconsolidated water-bearing zone
suggests the development of a VOC contamination plume with its major axis aligned parallel
to the generalized groundwater flow direction.

Within the overburden groundwater flow regime, contaminants migrating south

southwest away from IRP Site 10 would most likely be intercepted by Cayuga Creek to the
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south as.thé creek. would serve,as a-natural discharge zone for shallow groundwater flow.
The extent of groundwater contamination detected in the bedrock was unknown and
required further evaluation.
1.3 REPORT ORGANIZATION

As prev10usly noted this draft report has been prepared in a format consistent with
the IRP RI/FS report and should be included as an addendum to the SAIC document.
Where appropnate, reference has been made to the IRP RI/FS report to avoid repetition in

) repomng However the Limited RI/FS draft report does present data collected from

previous mvesugauons where utilized in the evaluanon of IRP Site 10.

This draft report for the Limited RI/FS for IRP Site 10 contains two volumes
corxsistmg of six major sections, including this Introduction, Section 1.0, plus an Executive
Summary. Section 2.0 - Environmental Setting refers the reader to the SAIC IRP RI/FS
report for a comprehenewe discussion of the physical characteristics of the IRP study area.
Section 3.0 details the Limited RI activities completed and the procedures utilized to

~ complete each RI subtask. Section 4.0 presents a discussion of the results of the Limited RI

and includes an evaluation of the local hydrogeology and the nature and extent of
contamination found in each medium investigated. Section 5.0 presents the baseline risk
assessment update. Section 6.0 provides the focused feasibility study completed for IRP Site
10. Test boring logs, analytical results, and other supporting documentation are included

as Appendices in Volume II.
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2.0 ENVIRONMENTAL SETTING

A comprehensive description of the site’s environmental setting has been prevxously

3 presented in Section 2.0 of the SAIC IRP RI/FS Report, dated October 26, 1990. 'I'he reader

is referred to pages 2-1 through 2-58.
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3.0 - LIMITED REMEDIAL INVESTIGATION

31 REMEDIAL INVESTIGATION OVERVIEW

A supplemental field i mvesugatmn was conducted at the Fire Training Area No. 1 site
as part of the Lumted Remedial Investigation. The purpose of this investigation was to
provrde addmonal field and analytrcal data to conﬁrm and/or supplement data generated
during the SAIC IRP RI/ FS New data, together wnh the existing database were utilized to
further charactenze the nature and extent of contamination associated with Fire Training
Area No. 1 and facilitate the development and evaluation of remedial alternatives in a
focused feasrbxhty study.

'In order to meet the specific objectives of the Limited Remedial Investigation
outlined in Section 1.1, the following RI data collection subtasks were performed for this
study: o '

' ' v_.éer.forrnance of test borings .
. Overburden and shallow bedrock monitoring well installation
e  Monitoring well development ‘
. Field survey
. Groundwater sampling of newly installed and existing wells
. Drainage ditch surface sediment sampling
. Composite sampling of drummed drill cuttings
*  Water level monitoring
s Lebor:«rtory analysxs of groundwater, sediment and drill cutting samples
M'I'l;e ~alN)ove-stated RI field subtasks were performed in accordance with the
procedures outlined in the Limited RI/FS Work Plan and Quality Assurance Project Plan
(QAPP) documents. A discussion summarizing the rationale and general procedures utilized

to complete each task follows in Sections 3.2 through 3.5.
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3.1.1 Field Program Scheduling

Following a notice to proceed with the Limited RI/FS program, the initial work
performed under this contract consisted of revising the existing approved RI/FS Work Plan,
Quality Assurance Project Plan (QAPP), and Health and Safety Plan prepared by SAIC, dated
June 1989, to address the scope of work, methodologies and field procedures, and health
and safety aspects for the supplemental field activities planned for Fire Training Area No. 1.
The revised documents were submitted to the AFRES for review and comment in
February 1991. Following review by the AFRES, New York State Department of
Environmental Conservation (NYSDEC) and United States Environmental Protection Agency
(USEPA), all the applicable comments were incorporated with the final revised documents
being issued in February 1991, the Limited RI field program was initiated. Table 3-1
presents a summary of the Limitéd RI field investigation activity schedule.

3.1.2 Identification and Role of Subcontractors

Wehran utilized subcontractors to perform specific subtasks during the Limited RI
for IRP Site 10. Drilling subcontractor services were provided by Parratt Wolff of Syracuse,
New York. Groundwater and sediment sample collection and laboratory analytical services

were provided by General Testing Corporation, Rochester, New York..

3.2 TEST BORING AND MONITORING WELL INSTALLATION

A supplemental test boring and monitoring well program was completed as part of
the Limited RI. Test borings were performed at new well locations to confirm subsurface
geologic conditions, collect soil and rock samples for classification, and permit the
installation of shallow overburden wells and double cased bedrock monitoring wells. A
total of five new monitoring wells were installed in conjunction with the test boring drilling
task. These newly-installed wells, combined with existing monitoring wells installed during
previous investigations, provided the water quality data used to characterize the nature and
extent of groundwater contamination beneath IRP Site 10 study area. Water level elevation
data collected from these installations were used to determine groundwater flow directions
in the overburden unit and upper bedrock unit.

Two of the new wells (MW10-C and MW10-D) were installed in the overburden
unit. Monitoring well MW10-C is located downgradient approximately 120 feet south of
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TABLE 3-1

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - IRP SITE 10

SUMMARY OF Rl FIELD INVESTIGATION ACTIVITIES

~

” " Subtask

Period of Total Number
Performance of Days
Subsurface Soil Borings and Bedrock Coring 11/18/91 - 11/26/91 7
Monitoring Well Installation 11/18/91 - 11/26/91 7
Monitoring Well Development 11/27/91, 12/02/91 2
- Groundwater Level Measurements 12/09/91, 12/18/91 2
Groundwater and Sediment Sample Collection 12/09/91, 12/10/91 2
Surveying | 11/21/91, 12/01/91 1
Drum:Sampling (overburden drill cuttings) .. .- 12/23/91 1
3-3 10.10/92.00640.03
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the Fire Training Area No. 1 and MW10-D-is located across the unnamed drainage swale
approximately 120 feet southeast of the former burn pit. Both overburden wells were
considered downgradient locations based on the-SAIC IRP RI/FS results. The remaining
three wells were installed in the upper portion of the bedrock-to investigate the possibility
of groundwater contamination in this unit and to provide additional information on
groundwater flow conditions in the upper bedrock zone. Monitoring well MW10-A was
located. approximately 100 feet upgradient and north of the former burn pit, and wells
MW10-B and MW10-E were positioned downgradient about 350 and 300 feet southeast and
south:of the:site, respectively. The locations of the five new: wells and the five existing
wells are shown in Figure 1-3. ‘

- Alltest boring and monitoring well installation work was conducted under the direct

observation and supervision of a Wehran geologist.

3.2.1.: Test:Boring and Material Sampling .

Test borings were performed utilizing hollow-stem auger and rock core drilling
techniques to successfully complete the test borings to depth and facilitate the installation
of new monitoring wells. At each location, boreholes were advanced through the
unconsolidated overburden material to the top of the bedrock using 4-1/4-inch inner
diameter (ID) hollow-stem augers. At the three bedrock well locations; the borings were
advanced into bedrock via the rock coring method.

Test borings completed at overburden well locations were advanced only to the top
of bedrock as determined based on split-spoon refusal. Test borings performed at bedrock
well locations were advanced approximately 15 feet into bedrock. At these locations, the
augers were typically advanced 6 inches into:weathered bedrock. A bentonite seal was then

tremied through the augers and placed at the bottom of the borehole. Following

emplacement of the bottom seal, the augers were removed and permanent 6-inch ID steel -

casing was immediately inserted into the borehole and hammered into the rock to seal off
thesupper unconsolidated unit from: deeper bedrock zomes. The 6-inch steel casing
prevented cross-contamination between units-during drilling and provided the outer casing
for the double-cased bedrock wells. The remaining annulus around the permanent 6-inch
casing was ‘backfilled with uncontaminated drill cuttings (based on HNU readings). The
bentonite seal was allowed to hydrate before proceeding with the drilling, typically
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overnight. After allowing the bentonite seal to hydrate, the remainder of the borehole was
advanced utilizing rock coring techniques. An HQ-size double tube core barrel and diamond

core bit were used to advance the boring to the target depth in the bedrock. Rock core

.samples were recovered, logged in the field and stored in specially designed wooden core

boxes, which were properly labeled and retained for future reference. Core sample logging
included visual lithologic classification, fracture/joint information, RQD values and recovery.
. Encountered overburden materials were continuously sampled from ground surface
to the top of bedrock. Continuous split-spoon samples were collected at 2-foot intervals in
accordance with the procedures of the Standard Penetration Test (ASTM D1586).
Representative portions of each split-spoon sample were visually classified and placed in
labeled moisture-tight jars for storage. Soils were classified in accordance with the Unified
Soil Classification System. Upon opening of each split-spoon, all soil samples were
immediately screened for VOCs with an HNU photoionization detector (PID). Split-spoon
soil samples not retained for storage, together with auger drill cuttings, were collected and
contained in pre-cleaned 55-gallon steel drums. Soil samples and drill cuttings were
screened for volatiles with the PID but did not exhibit readings above background and were,
therefore, commingled, drummed, and labeled as non-volatile. The drums were properly
labeled and moved to the designated staging area located in a fuel tank storage area just
north of the site. USAF personnel assumed responsibility for ultimate disposal of the
drummed non-volatile drill cuttings.
Geologic logs were prepared for each test boring based upon visual analysis of the
soil and bedrock samples collected during the test boring program. Test boring logs are
presented in Appendix A of this report.

3.2.2 Overburden and Bedrock Monitoring Well Installation
Monitoring well installation procedures are summarized below. Table 3-2 presents

a summary of monitoring well specifications for all well installations at IRP Site 10.

Overburden Wells

Following completion of the two shallow test borings to the top of bedrock,
overburden monitoring wells were installed at these locations (MW10-C and MW10-D).
Overburden monitoring wells were constructed of 2-inch ID PVC flush joint Schedule 40
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Table 3-2
NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS-IRPSITE 10
SUMMARY OF MONITORING WELL SPECIFICATIONS

Screened Interval Sand Pack Dimensions Bentonite Seal Dimensions
Bottom Top of Casing
of Boring Bottom Top Bottom Top Bottom Top . Elevation
o Ground o
Monitoring Surfq(e Depth Eleva- Depth Eleva- Depth Eleva- Depth Eleva- Depth Eleva- Depth Eleva- Depth Eleva-
Well No. Elevationt | (ft bgs) tion (ft bgs) tion (ftbgs tion (ft bgs) tion (ftbgs tion (ft bgs) tion {Ht bgs tion inner Outes
Newly installed
Monitoring Wells

w (Limited RI/FS)

c" MW10-A 588.08 20.00 568.08 19.90 568.18 990 578.18 20.00 568.08 7.60 580.48 7.60 580.48 5.60 582 48 590.12 590 5%
MW10-6 586.71 19.20 567.51 19.00 567.71 [ 1150 576.21 19.20 567.51 9.50 577.21 9.SQ 577.21 7.50 s79.21 588.84 588.99 |
MW10-C 586.95 9.60 577.35 9.30 577.65 430 582.65 9.60 577.35 3.00 583.95 3.00 583.95 1.00 585.95 589.11 589.57
MW10 D 587.49 9.50 577.99 9.00 578.49 6.00 581.49 9.50 577.99 4.00 583.49 4.00 583.49 1.50 585.99 589 49 589 65
MWI10-E 586.52 25.10 561.42 2485 561.67 18.10 571.42 25.10 561.42 12.30 574.22 12.30 574.22 9.60 577.02 588.24 588 41
Existing :

Monitoring Wellst . )

MW10-1 587.43 8.80 578.63 8.80 578.63 5.80 581.63 8.80 578.63 3.80 583.63 3.80 583.63 2.80 584.63 589.92

MW10-2 588.00 9.00 579.00 9.00 579.00 6.00 582.00 9.00 579.00 4.00 584.00 4.00 584.00 3.00 $85.00 590.46

MWI10-3 588.37 9.90 578.47 9.90 578.47 6.90 581.47 9.90 578.47 490 583.47 4.90 583.47 390 $84.47 590.76

MW10-4 586.96 7.90 579.06 7.90 579.06 4.50 582.46 7.90 579.06 3.50 583.46 3.50 583.46 2.50 584.46 589 65

MWI10-1D 587.09 32.90 554.19 3290 554.19 12.70 579.39 32.90 554.19 11.70 575.39 11.70 575.39 6.70 580.39 589.69
Notes:

1 Elevation based on field survey performed by Wehran, November 1991, unless otherwise noted; elevation vertical control based on USGS elevation datum (NGVD 1929).

+ For existing monitoring well installations, ground surface elevation and subsequent well detail efevations based on field survey performed by Mcintosh and Mcintosh, P.C. of Lockport, New York,
for SAIC, September 1989. Top of Casing elevation based on more recent field survey performed by Wehran, November 1991.

ft bgs - feet below ground surface
TIC - Top of Inner PVC Casing
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riser and screen. Each well was fitted with a factory machine-slotted (0.02-inch) screen set
from the top of bedrock to just above the estimated depth of the water table at the time of
installation. The selected screen interval was intended to interface with the water table to
intercept any free-floating contaminants and allow for monitoring of water table fluctuation.
All materials used in the well installation were new from the manufacturer. Well screens
and casings were steam-cleaned prior to installation in the borehole.

To prevent clogging of the screen opening, a clean, coarse silica sand (Morie No. 1
size) was placed below, around, and extended a minimal of 1-foot above the top of the
screen via the Tremie method. The grain size distribution and uniformity coefficient for the
sand pack material is included in Appendix A. The augers were raised gradually and the
sand was maintained at a level inside the augers to ensure a continuous sand pack across
the screen interval. A 6-inch layer of fine filter sand was added above the coarser sand pack
to prevent encroachment of the bentonite or cement-bentonite grout during installation.
A minimum 2-foot bentonite seal was placed immediately above the filter pack and allowed
to hydrate. Following placement of the bentonite seal, a neat-cement-bentonite grout
mixture was placed into the remaining annulus from bottom up to ground surface via the
Tremie method. The grout was allowed to set a minimum of 72 hours before the well was
developed. To secure each location, a 6-inch ID steel protective casing with locking cap was
installed over the PVC casing and extended 2 to 2-1/2 feet below grade. A concrete steel

reinforced concrete pad was installed around each protective casing and sloped to divert

" runoff away from the installation. In addition, three, 3-inch by 6-foot cement-filled steel

guard posts were installed around each well, recessed approximately 2 feet below grade to

secure the location.

Bedrock Wells

Double-cased bedrock wells were installed in boreholes advanced into the upper
zone of the bedrock via rock core drilling methods. Permanent 6-inch steel casing installed
during borehole advancement served as the outer casing in the double-cased bedrock
installation. Bedrock monitoring wells were constructed of 2-inch ID flush joint
Schedule 40 PVC riser and well screens. Bedrock wells were fitted with 10 feet of 0.10-inch
factory machine-slotted PVC screen. The bedrock wells were completed using the well

installation procedures previously described. The bentonite pellet seal was placed below the
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bedrock/overburden contact to seal off the well within the bedrock unit. The augers were
removed in concurrence with emplacement of the neat-cement-bentonite grout mixture.

As-built well construction diagrams for overburden wells (MW10-C and MW10-D)
and bedrock monitoring wells (M10-A;:B and-E) are included on the test boring logs found
in Appendix A

3.2.3::Monitoring Well Development

‘+Following completion of the monitoring wells, the installations were developed to
restore. the natural hydraulic properties of the formation, to as great an extent as possible,
and ensure that the well was in proper hydraulic. contact with the unit it screens.
Development. prepared the wells for subsequent water quality sampling and water level
monitoring. Each new well installation was developed until such time that the quality of
water obtained from the well was consistent with formational water quality. This condition
was determined by monitoring groundwater pH, specific conductivity, temperature, and
turbidity during development.

..Prior-to development, each well was sounded to confirm as-built well construction
and determine the amount of siltation, if any. A static water level was then recorded to
calculate the total well volume. A minimum of ten well volumes was removed from each
well, ‘or a minimum of three evacuation cycles was completed in slow recovery wells.
Development was accomplished by bailing using a bottom-filling bailer. The wells were
developed until water of a clear sand-free condition was obtained for the installation.
Development was considered complete based on stabilization of pH, specific conductance,
and temperature readings, as well as well volumes removed.

-All purge/development water was -containerized at the boring locations, then
transported. to the on-site staging area designated by base personnel where it was
transferred to.a-common holding tank. Based on field observations (visual), field screening
(organic vapor. analyzer results), and analytical data, the purge/development water was
characterizedzand disposal options recommended to Base personnel. Conditions and
observations- noted during development were recorded and are presented in Appendix B.
It should be noted that due to the fine-grained materials of the overburden and clay-filled
fractures in-the bedrock, monitoring well water remained. turbid throughout development.
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/3.3 .FIELD SURVEY - -

Following completion of the monitoring well installation program, test boring/

monitoring. well locations -were field surveyed for both horizontal and vertical control.

- Surveying was .conducted in:accordance with-the Limited RI/FS Work Plan and consistent

with:previous survey control established during the IRP RI/FS Field Investigation.

- Horizontal control is based on the New York State Plane Coordinate System (NAD, 1983);

while vertical control is based on the United States Geological Survey Elevation Datum
(NGVD, 1929). Ground surface and top of well casing elevations were obtained to the
nearest one-hundredth (0.01) of a foot accuracy; horizontal location was observed to an
accuracy of 1 foot. Field Survey data were reduced and then used to convert boring and
groundwater level data to site control elevations that were subsequently used to prepare the

site-specific maps presented herein. Well survey data are provided in Appendix A.

3.4 WATER LEVEL MONITORING

Two complete rounds of water level measurements were recorded from all IRP
Site 10 monitoring:wells as:part of the Limited RI. Water.level depths were manually
recorded from the top of the inner PVC casing using an electronic water level meter. All
water level measurements were recorded to.an accuracy of one-hundredth (0.01) of a foot _
and converted to site control elevations. Synoptic water level elevation data were used to
determine general groundwater flow directions and gradients in both the overburden and
bedrock units. These data were utilized to generate equipotential contour maps in both

plan and profile perspective for the IRP Site 10 study area.
3.5 -~SAMPLING AND ANALYSIS.

. Media sampled as part of the Limited RI/FS for Fire Training Area No. 1, IRP Site 10
included: surface sediments, groundwater, and drummed- drill cuttings- (soil). Table 3-3
provides a summary of the sampling and analysis program conducted during the Limited RI.

A brief-description of field sampling procedures and laboratory analysis is provided below.
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Table 3-3
NIAGARA FALLS INTERNATIONAL AIRPORT
‘ LIMITED RI'FS -1IRPSITE 10
. SUMMARY OF SAMPLING AND ANALYSES PROGRAM
Gr . B . .
oundwater Sediments Drill Cuttings
QC Samples
Parameter New | Existin ;
Analytical 9 ' . Drainage | .-, .. Non- .
Wells | Wells Equi Analytical INAJE 1 Analytical . Volatile
Method Quip- | peld | i n Ditch ytial [y o1atit
No. No. i np olatile .
(No.) | (No.) |Dpuplicate | Blank Blank | Blank Methods (No.) Methods | "¢ o Soils
Alkalinity - Carbonate A403 ‘5 1 1 1
Bicarbonate & Hydroxide :
Common Anions A429 5 -1 1 1 }
(Choride, Fluoride, Nitrate, :
Sulfate,Orthophosphate)
Common Cations SW 3050: S 1 1 1
(Calcium,Magnesium, SW 6010
w | Sodium, Potassium)
: 8 Specific Conductance (Field) E120.1 5 1 1 1
. pH (Field) € 150.1 5 1 1 1

Total Dissolved Solids E 160.1 5 1 1 1
Temperature. E 1701 5 1 1 1
Metal Screen (Total Metals) E 200.7 5 1 ] 1
(Zinc, Chromium, Iron, ‘
Manganese, Barium,
Aluminum Copper, Nickel,
Potassium, Silicon, Boron)
Metal Screen (Dissolved € 200.7 5
Metals)
Test for any parameters
which exceed part 703
standards based on total

concentration results.
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Table 3-3
- NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS -IRPSITE 10
SUMMARY OF SAMPLING AND ANALYSES PROGRAM
G wW. . . .
roundwater Sediments Drill Cuttings
QC Samples : ‘
Parameter New | Existin
Analytical 9 . Drainage . Non- .
Wells | Wells Equi Analytical inag Analytical | .. | Volatile
Method Quip- | peld | Tri n Ditch Volatile
No. No. i P , i
(No.) | (No.) |puplicate | Blank Blank | Blank Methods (No) Methods | "¢ "1 Soils
Lead .jE239.2 5 1 1 1 )
Petroleum Hydrocarbons E418.1 5 1 1 1 SW 3550/ 2
E418:1

Purgeable Halocarbons SW 5030 5 5 1 1 1 1 '

8021
Purgeable Aromatics SW 5030 5 5 1 1 1 1

‘ 8021
Volatile Organic Compounds 4 2
Semi-Volatile Organic SW 8240 2
Compounds SW 3550/
‘ SW 8270

TCLP ANALYSIS
Metals (As, Ba, Cd, ] NA
Cr, Pb, Hg, Se, Ag)
Volatile Organic Compounds SW 8240 1 NA
Semi-Volatile Organic SW 3550/ 1 NA
Compounds 8270
Pesticides SW 8080 1 NA
Herbicides SW8150 1 NA
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3.5.1 Sediment Sampling

Surface sediment was collected from two locations within the drainage ditch to the
west of the site (see Figure 1-3). Sediment Sample 1 was collected upstream immediately
adjacent to the former burn pit, and Sediment Sample 2 was collected downstream, just
north of the confluence of the drainage ditch and Cayuga Creek. It should be noted,
however, that Sediment Sample 1 cannot be considered upgradient relative to IRP Site 10,
as this portion of the drainage ditch receives direct runoff from thei: former burn pit area.
Sampling was performed using a stainless steel trowel that was decontaminated between
sampling locations. The sediments were placed directly into appropriately labeled sample
containers, and then packed in ice-filled coolers. The samples were maintained at 4°C or

below, until they were delivered to the laboratory at the end of the day.

3.5.2 Groundwater Sampling

Groundwater samples were collected within 24 hours after purging three to five well
volumes from each of the five new wells and the five previously installed wells. Stainless
steel bailers were used for both purging and sampling. The decontaminated stainless steel
bailer was lowered into ’t\the well to a point below the static water level in order to collect
a representative groundwater sample. The wells were purged and sampled beginning with
the upgradient wells and progressing to the downgradient wells.

During sample collection, the stainless steel bailer was filled, removed from the well,
and the groundwater dispensed into the appropriate containers in order of volatilization
sensitivity. Preservatives were added in the field in order to meet analytical protocol. One
additional groundwater sample was collected from each of the five new wells and
field-filtered through a 0.45 micron filter. These samples were to be utilized in comparison
testing for soluble metals. The samples were packaged and placed in ice-filled cooler chests
which were maintained at 4°C or less, until they were delivered to the lab at the end of the
day. All sampling and purging equipment were properly decontaminated between wells.

Purge and sampling information, field measurements and observations were recorded
on groundwater monitoring field forms. These forms are presented in Section D of
Appendix C in this report. As indicated on these forms, groundwater samples exhibited high
turbidity consistent with the groundwater clarity observations recorded during well

development.
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3.5.3..Overburden Soil-(Drummed Cuttings) Sampling

As indicated above, all drill cuttings as well as the excess split-spoon samples were
placed in pre-cleaned 55 gallon steel drums. On the basis of PID monitoring of drill cuttings
and split-spoon samples, all the samples and cuttings were considered to be non-volatile and
co-disposed in appropriately labeled drums. The drums were placed in the designated
stagmg area to await ﬁnal dlsposaL . |

In order to charactenze the contamenzed cuttmgs for proper disposal, a single
composite sample consisting of soils from all the drums was taken for analysis. The

procedures utilized to produce the composite sample are as follows:

."° | Drums contammg borehole cuttmgs were opened and screened for volatile
o organics using a PID meter (no elevated levels were recorded).

. Samples of the cuttings were obtained from varied depths in each drum using
| a small diameter‘stainless steel hand auger, and placed in a stainless steel
: bowl.

. o Once samphng was completed for all drums the samples were mixed in the
stainless steel bowl to form a composue sample for analysis.

. The composite sample was placed in appropriately labeled laboratory}ars, in
- accordance with the QAPP and sent to the analytical laboratory.

. All sampling tools were decontaminated between each drum in accordance

with the QAPP.

3.5.4 Field Quality Assurance/Quality Control Program
‘ Prior to initiation of the field investigation and sampling program at IRP Site 10, a
Quality Assurance Project Plan (QAPP) was prepared and approved The procedures

_ 'outhned in thls document were followed ngorously so that the data quality objectives were

achleved
Additionally, as specified in the work plan, the followmg Quality Control (QC)
samples were collected during the field sampling program:

. 1 Trip Blank
. 1 Field Blank
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. 1 Equipment Blank
. 1 Field Duplicate

3.5.5 Laboratory Analytical Program

All analytical testing was performed in accordance with the methods and protocols
outlined in Section 1.8 of the QAPP. As indicated, Contract Laboratory Protocols (CLP)
were not required for the Limited RI/FS Program.

Analytical testing was performed on groundwater samples collected from all ten '

" monitoring wells, sediment samples from two locations, and one composite sample of the

drummed drill cuttings. Table 3-3 provides a summary of the number and type of analyses
performed for each matrix. The analytical results for all samples are contained in
Appendix C.

Organic Analysis
“Two sediment samples and one composite sample of the drill cuttings which was
subjected to Target Compound List Parameters (TCLP), were analyzed for volatile organics

and semi-volatile organics. Ten groundwater samples and associated field QC blanks were

. analyzed for purgeable halocarbons and purgeable aromatics. Additionally, the composite

sample of drill cuttings was analyzed for pesticides and herbicides.

Inorganic Analysis

Two sediment samples were analyzed for total petroleum hydrocarbons (TPH). One
composite sample of the drill cuttings which was subjected to TCLP, was analyzed for the
TCLP metals. The QC samples associated with the groundwater sampling, with the
exception of the trip blaink,' were analyzed for metals, TPH, total dissolved solids (TDS), and
common anions.
Analytical Problems 4

During analysis of sediment soil samples for target compound list semi-volatile
organics by EPA Method 8270, the recovery of pyrene in the matrix spike duplicate of
Sample 1 and the recovery of 4-Nitrophénol in the reference check sample were both

outside QC limits and have been flagged accordingly (Appendix C).
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No analytical or QC problems were encountered during analysis of groundwater
samples for priority pollutant volatiles and target compound list volatiles by Method 8021
from SW-486. During the ahalysis for inorganic analytes, precision analysis performed in

.the-MW-10-A groundwater sample for TDS, and nitrite showed percent relative errors

outside QC.acceptance and the matrix spike recovery for lead.was also outside QC limits.

~ These data have been flagged accordingly (refer to Appendix C). No other analytical or QC

problems were encountered with inorganic analysis of groundwater samples.
~ The high relative percent difference in analytical results (inorganics). between
groundwater samples MW-10-E and MW-10-E duplicate is most likely attributed to the

, suspended solids content of the groundwater during field sample collection. Although total
_ suspended solids were not analyzed for, field observations of high turbidity during sampling

and development suggest that difference in particulate content would account for differences
during analysis for inorganics (i.e., metals - total). Inasmuch as these differences are
recognized, the significance of the differences is considered minor due to the trace levels of

these contaminants detected.
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4.0 ' DISCUSSION-OF LIMITED Rl RESULTS

This section provides an assessment of current conditions at IRP Site 10 based on
the data collected dun'hg ‘Wehran’s Limited RI study and previous investigations. A
discussion of the sxte-spec1ﬁc geologic and hydrogeologlc conditions is provided as well as
an evaluation of the nature and extent of contamination associated with Fire Training Area

No. 1.

4.1 SITE-SPECIFIC GEOLOGY
" Detailed descriptions of the formations encountered on-site are presented in the
boring logs found in Appende A. Subsurface information, obtained from the Limited RI test
borings and borings performed during previous investigations, were utilized to identify
subsurface geologic conditions (Appendix A). Table 4-1 presents a summary of the boring
data utilized in the evaluation of IRP Site 10. .
Subsurface data obtained from the Limited RI field investigation generally tend to
substantiate the description of the site geology as presented in the IRP RI/FS Report. As
previously indicated, the site is covered with a thin veneer of glacially-derived overburden
sediments consisting of glaciolacusn'irte silts, sands and clay, and glacial till. Underlying the
overburden deﬁosits at telatively shallow depth is bed:ock'belonging to the Leckport

Dolomite Formation.

4.1. 1 Overburden

The entue Fire Trauung Area No 1 study area is underlain by unconsolidated

- deposxts of glac1a1 origin. The overburden unit ranges in ‘thickness from 5.2 feet at MW10-A

to 9.9 feet at MW10-3 (refer to Table 4-1). Figure 4-1 presents an isopach map of the

Aundxfferentlated overburden unit. This map shows the spatial dlstnbutlon of overburden

thlckness generally mcreasmg to the south-southwest with tluckness contours depicting the
mﬂuence of megulanues in the bedrock surface.

: Glacial till forms the lower most unit of the overburden and lies unconformably on

the Lockport Dolormte bedrock surface. The glacxolacustnne deposits overlie the glacial till

depos1ts and represent the uppermost surfxc1al soils at the site. These glacial deposits are

similar in color and vary only slightly in texture, which makes it difficult to distinguish
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Table 4-1
NIAGARA FALLSINTERNATIONAL AIRPORT
LIMITED RUVFS -IRPSITE 10

SUMMARY OF BORING DATA
i i N 3
, Top of
. _ Glaciolacustrine
: Bottom of Boring Silt and Clay Top of Glacial Till Top of Bedrock
) o Ground - '
Boring/Monitoring Surfage Depth Depth Depth Depth
Well No. Elevation (ft bgs) Elevation (ft bgs) Elevation (ft bgs) Elevation (ft bgs) Elevation
New Boring/Monitoring Well '
Locations!
MW10-A 5;»88.08 20.00 568.08 0.00 588.08 4.00 584.08 5.20 582.88
MWI10-B 586.71 19.20 567.51 0.00 586.71 6.30 580.41 7.70 579.01
MW 10-C 586.95 9.'.60 577.35 0.00 586.95 4.00 582.95 9.40 577.55
- ;-. ——— s e e e et . __'r_ - e ——————
MW10-D 587.49 9.50 577.99 0.00 587.49 5.10 582.39 930 578.19
& : ‘ ¥
r'o MW10-E 586.52 25.10 561.42 0.00 586.52 450 58202 950 577.02
Existing Boring/Monitoring .
Well Locations? :
MW10-1 587.43 8.80 578.63 0.00 587.43 7.00 580.43* 8.80 578.63
MW10-2 588.00 9.00 579.00 0.00 588.00 6.00 582.00* 9.00 579.00
MW10-3 588.37 9.90 578.47 0.00 588.37 , 7.00 581.37* 9.90 578.47
MW10-4 : 586.96 7.90 579.06 0.00 586.96 5.00 581.96* 7.90 579.06
MWI10-1D 587.09 3290 554.19 0.00 587.09 6.50 580.59* 8.10 578.99
Notes:

t  Elevation based on field survey performed by Wehran, November 1991; vertical control based on USGS elevation datum (NGVD 1929).

+ Existing boring elevation data based on field survey performed by Mcintosh and Mcintosh of Lockport, New York, for SAIC, September 1989; vertical
control based on USGS elevation datum (NGVD 1929).

ft bgs - feet below ground surface

*  Glacial Till contact inferred from past consultant logs and should only be considered approximate.
10.7/92.00640 0Z
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between the glaciolacustrine and glacial till material. However, an attempt was made to

define the contact between these materials, and are described separately below.

Glaciolacustrine Silt, Sand and Clay
The entire site appears to be covered with a layer of stratified glaciolacustrine silt,

sand and clay deposits ranging in thickness from approximately 4 feet at MW10-A and
MW10-C, to 6.3 feet at MW10-B. These glacial sediments are characterized by
thinly-bedded to laminated, gray brown to reddish brown mottled silty clays. A general field
description of this material, as per the Unified Soil Classification System, is as follows:

"Red brown SILT, some Clay, trace very fine Sand to Red brown Silt and

very fine Sand, damp, medium dense."

The boring logs in Appendix A present more specific and detailed soil descriptions of the

glaciolacustrine deposits found across the site.

Glacial Till
Underlying the glaciolacustrine unit and immediately overlying the bedrock is a thin

layer of unstratified, unsorted glacial till. This layer varies in thickness from 1.2 feet af
MW10-A to 5.4 feet at MW10-C. A general field description of this unit is as follows:

Red brown Silt and very fine Sand, little Clay, trace fine Gravel, moist and

soft to medium saff."

Gravel found in this unit generally consists of sub-rounded to sub-angular clasts of dolomite,
shale, and crystalline rock. The boring logs in Appendix A present more specific and
detailed soil descriptions of the glacial till found across the site.

4.1.2 Bedrock

The entire site and surrounding area is underlain by the Lockport Dolostone which
reportedly is approximately 180 feet thick in this area of Niagara Falls. As described by
Johnston (1964), the Lockport is a dark gray to grayish brown dolomite, massive to thin
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bedded; locally: containing algal reefs and small masses of gypsum. The lower portion of
the unit tends to be gray to brown dolomite, locally containing gypsum and light gray
coarse-grained limestone with shale dolomite at the-base.

- Bedrock encountered during.the performance -of IRP Site 10 borings appears to be
consistent- with the geology described in the literature. Bedrock was identified from the
rock core samples obtained at borings MW10-A, MW10-B and MW10-E. Based on the HQ
core samples, .the dolostone bedrock is generally gray to dark gray, porous or vuggy (with
gypsum), fossiliferous and massive. The Rock Quality Designation (RQD), a measure of the

~ overall competency of the rock, ranged from 63 to 100 percent and is typically moderate to

high averaging 85 percent for all nine core runs collected at the three borings. As indicated
in -the.boring logs, the majority of the fractures-are perpendicular to the core axis
(horizontal) occurring along bedding planes. The upper 5 to 10 feet of the bedrock unit
is generally more fractured than lower portions showing increasing competence with depth.

- Figure 4-2 presents a contour map of the top of the bedrock unit developed based
on.the. boring data available for the site (Table 4-1). As indicated in Figure 4-2, the
bedrock.surface is somewhatirregular, but overall exhibits a general slope to the southwest
at approximately 0.02 to 0.04 ft/ft. Bedrock surface elevations range from a maximum of
582.88 feet at MW10-A, to a minimum of 577.02 feet at MW10-E.

- z¢The.apparent irregularities in the rock surface may be natural, but are more likely
reflective of the criteria utilized during the various drilling programs to define the "top of
bedrock". For example, during the initial boring program (MW10-1, -2, and -3) soil samples
were collected at 5-foot intervals. Consequently, the split-spoon samples were planned for
0 to 2 feet, 5 to 7 feet, and 10 to 12 feet. Since the bedrock is typically at 8 to 10 feet
below ground surface, it falls within a non-sampling-interval.- This means that the augers
were advanced following collection of the second split-spoon at the 5-foot level with the
intent-of stopping at 10 feet-for the-third sample.- It is: not indicated on the logs for these
holes, but it appears likely that the augers were advanced to "refusal”, with this depth being
considered the "top-of-bedrock”. Considering the fractured and weathered condition of the
upper portion of the bedrock; as evidenced in Limited RI recent borings, it is probable that
the augers could have been advanced a few inches to as much as a foot into the bedrock
before.reaching refusal. This would result in the reported top-of-bedrock in these holes

being shown at elevations lower than the actual top-of-rock.
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4.2 SITE-SPECIFIC HYDROGEOLOGIC CONDITIONS

_This section provides an understanding of local hydrogeologic conditions in the
vicinity of Fire Training Area No. 1. Our discussion of the site-specific hydrogeology
examines the mode of occurrence and direction of groundwater flow within the geologic
framework described in Section 4.1, and subsequently provides a general conceptual model
of groundwater flow. This conceptual groundwater flow model provides a critical
understanding of the local groundwater flow system and serves as the basis for development

of remedial alternatives to control groundwater contaminant migration.

4.2.1 Overburden

Within the overburden unit, groundwater occurs within the interstitial pore spaces
of the unconsolidated glacial deposits. These glacial deposits consists primarily of low
permeability silts and clays, and dense glacial till. Due to the similar low permeability
characteristics of glaciolacustrine and glacial till materials, these unconsolidated,
fine-grained- deposits can be considered a single hydrostratigraphic unit with respect to
groundwater flow.

Whereas groundwater will occur and move under unconfined conditions within the
upper silt and clay deposits of the overburden unit, groundwater deeper, within the
unconsolidated deposits will exist under semi-confined to confined conditions due to the
restrictive low permeability material above. Table 4-2 provides a summary of the water
level elevation data collected from IRP Site 10 monitoring wells. Water levels recorded from
overburden wells on January 15, 1992 indicate that the approximate depth to the zone of
saturation ranges from 5.16 feet below ground surface (bgs) at MW10-3, to 6.47 feet (bgs)
at MW10-D. However, water table depth estimates can only be considered approximate as
overburden well screens did not interface with the water table: (Table 4-2) during the
January water level measurement period. -

Figure 4-3 presents an overburden water level contour map developed using the
January overburden water level elevation data. This map shows the elevation and
configuration of the potentiometric surface for the unconsolidated deposits. This plan view
perspective of the overburden potentiometric provides a generalized horizontal groundwater
flow direction within the unconsolidated deposits. The principal horizontal flow component
in the overburden is generally from north to south at a relatively uniform gradient of

4-7 10.10/92.00640.03



,7*——*
G I G B0 G O 0 ER G G G O S Bh S SN G am

Table 4-2
NIAGARA FALLSINTERNATIONAL AIRPORT
LIMITED RI/FS-IRP SITE 10
SUMMARY OF WATER LEVEL ELEVATION DATA

. Dec. 18, 1991 Jan. 15,1992
. Monitoring Water Level Water Level
o Reference Ground Well Screen
Monitoring | Elevation* Surface Iinterval Depth Depth
Well No. (TIC) Elevation Elevations (ftbgs) | Elevation | (ftbgs) | Elevation

Overburden

Monitoring Wells

MW10-1 ’ 589.92 587.39 578.63 to 581.63 7.80 582.12 5.94 583.98

MW10-2 ) 590.46 587.99 579.00.to 582.00 7.30 583.16 6.20 584.26

MW10-3 590.76 588.25 578.47 to 581.47 5.85 584.91 5.16 585.60
I MW10-4 : 589.65 587.08 579.06 to 582.46 6.95 582.70 5.92 583.73
® MW10-C . 589.11 586.95 577.65 10 582.65 7.27 581.84 5.82 583.29

MW10-D 589.49 587.49 578.49 to 581.49 7.24 582.25 6.47 583.02

Shallow Bedrock

Monitoring Wells

MW10-1D 589.69 587.28 554.19 to 574.39 7.24 582.45 6.10 583.59

MW10-A 590.12 588.08 568.18t0578.18 a17 585.95 3.40 586.72

MW10-B 588.84 586.71 567.7110575.21 9,61 579.23 7.68 581.16

MW10-E ' 588.24 586.52 561.67t0571.42 8.27 579.97 6.95 581.29

Notes:

* Elevation based on field survey performed by Wehran, November 1991; vertical control based on USGS elevation datum (NGVD 1929).

ft bgs - feet below ground surface

TIC - Top of Inner PVC Casing
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0.013 ft/ft. During periods of high water table conditions, horizontal flow will deviate from
this general flow direction where groundwater discharges locally to the unnamed drainage
ditch, with eventual drainage and discharge to Cayuga Creek to the south.

4.2.2 Bedrock: .

Groundwater occurs within the secondary fractures and joints of the Lockport
Dolomite bedrock underlying IRP Site 10. The permeability, and in turn transmissivity of
the bedrock, is dependent upon the interconnectedness of these secondary openings.
Estimates of transmissivity of the Lockport Dolomite range from 300 gpd/ft to
68,000 gpd/ft; but an average of 2,300 gpd/ft is reportedly representative of the upper
Lockport dolomite in the Niagara Falls region (LaSala, 1968). The upper water-bearing
zone of the bedrock is typically more transmissive than deeper zones, as fracture frequency
and size tend to decrease with depth. '

HQ bedrock core samples retrieved from the Limited RI borings indicate that the
upper- 5 to 10 feet of the bedrock is generally more fractured than deeper zones
encountered, and that the bedrock competence increased with depth. Based on the bedrock
core samples and available geologic literature for the Lockport Dolostone, a range of
permeabilities can conservatively be estimated for the upper zone of the bedrock. This
shallow water-bearing zone appears to exhibit high to moderate penneabih'ty on the order
of 103 to 10> cm/sec. ‘

Water levels from wells screening the upper zone of the bedrock indicate that the
shallow bedrock water-bearing unit is confined by the low permeability silts and clays of
the overburden unit above. Water levels in bedrock wells were typically 2 to 5 feet above
the surface of the bedrock (Tables 4-1 and 4-2). Figure 4-4 depicts the bedrock
potentiometric surface based on the distribution of the limited bedrock hydraulic head data.
‘The bedrock potentiometric surface ranges from approximate 586 elevation to 581 elevation,
exhibiting a local uniform gradient of 0.014 ft/ft across the site. The generalized
groundwater flow direction is from north to south within the shallow bedrock unit

(Figure 4-4).
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4.2.3 Conceptual Model of Groundwater Flow

Based on the geologic and hydrogeologic conditions described in the preceding
sections, a conceptual model of groundwater flow and the hydraulic relationships between
the overburden and shallow bedrock hydrostrangraphm units can be defined. In a pictorial
sense, the essence of a conceptual model can be represented by plan and profile depictions
ﬂlusUang the hydrostratlgraphy, boundary condmons head distributions, governing
eqml;otenuals and consequent ﬂow lines. Accordmgly, the conceptual model of flow is
discussed in terms of three-dimensional recharge to, and discharge from, each water-bearing
unit. .

The predominant horizontal flow directions have been identified for the overburden
and upper bedrock based on the horizontal head distributions for each unit shown in
Figures 4-3 and 4-4, respectively. A comparison of these maps indicates differences in
hydraulic heads between the overburden and bedrock, where overburden water levels are
everywhere, slightly higher in elevation tharn bedrock water levels. These differences in
head suggest vertical gradients which provide an indication of the potential for downward
flow from the overburden to the bedrock. A downward vertical gradient of 0.0085 ft/ft was
identified at the MW10-1D location where MW10-4 combines to form a couplet well cluster.

A three-dimensional flow system is suggested by the vertical gradients identified that
can best be illustrated in profile. Figure 4-5 shows Hydrogeologic Cross-Section A-A, which
was constructed along the predominant horizontal flow direction for both hydrostratigraphic
units and maximizes the use of available hydraulic head data. The hydrogeologic
cross-section illustrates the general hydraulic relationships between hydrostratigraphic units
as the delineation of equipotentials in profile reflect the horizontal and vertical gradients
for the overburden and bedrock. The profile is schematic in that the equipotential
geometries could be changed to show varying degrees of curvilinear horizontal/vertical flow
due to the influence of heterogeneities in the hydrostratigraphic units. However, the profile
provides a pictorial indication or guide of hydraulic head relations for the IRP Site 10
conceptual groundwater flow model.

Inasmuch as the equipotentials in plan and profile view indicate the potential for
flow from one unit to another, the flux or movement of water within and across units needs
to be addressed. The rate of flux or velocity of groundwater is not only governed by the
hydraulic gradient, but by the hydraulic conductivity and porosity characteristics of the

4-12 10.10/92.00640.03
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geologic materials. as well. Accordingly, conservative estimates of the velocity of
groundwater moving within and across hydrostratigraphic units can simply be calculated
employing the following variation of Darcy’s law:

R i S

Vs = __ Ki.
7.48 Ne
Where:
Vs .- = seepage velocityin ft/day
K = hydraulic conductivity in gpd/ ft2
i =  hydraulic gradient in ft/ft
Ne = effective porosity (dimensionless)

If we assume that the vertical and horizontal hydraulic conductivity (K) of the
fine-grained unconsolidated deposits are tHe same, it is not unreasonable to further assume
that both horizontal and vertical seepage velocities within the overburden would be very
low. For example, taking a conservative estimate-of K of 1 x 10°6 em/sec (2.1.2E-2 gpd/ ft2)
for the glacial deposits, an effective porosity estimate of 0.42 (Morris and Johnson, 1967),
and the calculated horizontal gradient of 0.013 ft/ft (Figure 4-3), a horizontal seepage
velocity can be: calculated:

Vs = 2.12E-2 gpd/ft® x 0.013 ft/ft = 8.77E-5 ft/day = 0.032 ft/year
(7.48) (0.42

In other words, the time required for a particle of contaminated groundwater to pass
horizontally through 1 foot of the overburden would be about 31-1/ 4 years. Considering
that the vertical gradient across units is less than the horizontal gradient at IRP Site 10, the
vertical seepage velocity within the-overburden would be even lower. -Where saturated
thicknesses- of  the overburden approach. 5 feet or mofe, the vertical migration of
contaminants; could require more than 150 years which translates into high attenuation
within the glacial silts and clays andeerﬁcal release into the underlying

bedrock.

U
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Using a conservatively higher estimate of permeability for the Lockport dolostone,
and assuming predominantly horizontal flow (Figure 4-5), a horizontal seepage velocity for

this unit is provided:

K = 1.00E-3 cm/sec (21.18 gpd/ft?)
i = 0.014 ft/ft (Figure 4-4)

Ne = 0.30 (Morris and Johnson, 1967)
Vs = 0.132 ft/day = 48.23 ft/year

Results of the above analysis suggest that groundwater movement within the
overburden unit should be restricted by the low permeability silt and clay material, and that
these deposits probably act as a barrier to vertical migration of contaminants to the
underlying bedrock. In contrast, groundwater within the upper fractured bedrock zone has
the potential to move at relatively higher rates than in the overburden. Therefore, once
contaminants reach the bedrock unit, the potential rate of contaminant migration is much
greater in this ‘unit. Based on this sirﬁple model of groundwater flow, preferential
groundwater migration of contaminants probably occurs within the upper bedrock unit and
generally flows horizontally from the north to the south.

In summary, the conceptual model of groundwater flow is relatively simple and
straightforward comparable to the site-specific geology identified for Fire Training Area
No. 1. Local recharge to groundwater in the overburden unit is derived primarily form
infiltration of precipitation and flow from saturated unconsolidated deposits upgradient of
the site. Groundwater slowly moves along an hydraulic gradient from areas of high
hydraulic head (elevation) to areas of lower hydraulic head (elevation). Groundwater in
the overburden unit moves laterally, in a predominant north to south flow direction
discharging into Cayuga Creek, and may locally discharge to the unnamed drainage ditch
during high water table periods. ‘Groundwater also discharges vertically, recharging the
higher permeability bedrock unit, albeit slowly; In addition, the bedrock also receives
recharge from groundwater flow within the bedrock upgradient of the site. Groundwater
within the upper bedrock zone moves horizontally in a north to south flow direction. The

_predominant flow component within the bedrock is most likely horizontal due to the

predominantly horizontal fractures that tend to decrease with depth.
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4.3 NATURE AND EXTENT OF CONTAMINATION

Sediments, groundwater, and drill cuttings were investigated at IRP Site 10 to
provide additional analytical data regarding contaminant levels and their distribution in the
various media to supplement the previous investigations. The following subsections discuss

the analytical results for each'media of concern."

4.3.1 Sediment Analysis

During the on-site investigation, two sediment samples were collected from the
drainage ditch located immediately west of the site. Sediment sample locations are shown
in Figure 1-3. When flowing, the ditch drains southward into Cayuga Creek. At the time
of sampling, no flow was observed; however, there was some localized ponding within the
ditch.

Sediment Sample 1 (upstream) was collected from the bottom area of the ditch,
adjacent to the burn pit area. Sediment Sample 2 (downstream) also collected from the
bottom area of the ditch at a location approximately ten feet north of the confluence of the
ditch and Cayuga Creek. All sampling was performed in accordance with procedures
outlined in the Work Plan. Samples were transported to the analytical testing laboratory
which were received the day after sampling. Analyses were performed on the sémples as
outlined in the QAPP and Work Plan, and in Table 3-3.

Results of the sediment analytical results are presented in Appendix C and
summarized in Table 4-3. The following presents a discussion of the analytical data for the
sediments as presented in Table 4-3:

. Total petroleum hydrocarbons (TPH) were detected in both sediment samples.
The sample adjacent to the fire training area exhibited a level of 192 ug/g,
whereas the sample at the confluence of the drainage ditch and Cayuga Creek
was at 50.9 ug/g. The presence of TPH in the sediments could be related to
the fuels which were burned during the fire training exercises. However, the
drainage ditch collects and transports run-off from other areas of the base
upgradient of IRP Site 10, which include at least one fuel storage area.

. Pyrene was the only semi-volatile organic compound detected in the sediments

in the drainage ditch. The concentration (340 ug/kg) is only slightly above
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Table 4-3

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS -IRP SITE 10
ANALYTICAL RESULTS - SEDIMENTS

. Sample Field L.D.
Parameter (units) DeLt‘ec_tlon -
imits _ )
' -Sediment! | Sediment2
EPA Method SW3550/E418.1
Petroleum Hydrocarbons 192 50.9
| (ug/g) '

EPA Method SW 8240 -See
Volatile organics (ug/kg) (Appendix C) ND - ND
EPA Method SW 3550/8270 - See
Semivolatile Organics (Appendix C)
(ug/kg) : : ‘

Pyrene . 330 ND 340

Others (Appendix C) ND ND

" ND - Not Detected

10 7/92.00640.0Z
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the detection limit of 330 ug/kg. Pyrene was not detected in any of the previous soil or

groundwater samples from IRP Site 10 and may not be related to the fire training activities.

4.3.2 Groundwater Analysis

Analysis of groundwater samples -included inorganic analyses of groundwater
samples from the five new wells, and organic analysis of all ten new and.existing IRP
Site 10 wells. Table 4-4. summarizes the analytical results for all of the groundwater
analyses. Table 4-5 provides a summary of the groundwater quality measured in the field
during the Limited RI sampling event.

4.3.2.1 Inorganics

Unfiltered groundwater samples were collected from the five new wells and analyzed
for 15 metals. The results as reported in Table 4-4 are very comparablé to the total metal
concentrations reported for groundwater samples from the five existing wells in the IRP
RI/FS Report. As stated in the previous report, the elevated metal levels found in
groundwater at the site are not considered to be the result of hazardous waste management
activities at the site. The-evidence indicates- that the elevated metals concentrations are a
result of naturally occurring metals found in the suspended sediment.' The most common
of these metals are calcium, iron, manganese, magnesium, aluminum, and zinc. The basic
constituents of the dolomitic bedrock are calcium and magnesium. Minerals commonly
associated with the Lockport Dolomite include but are not limited to sphalerite (ZnS) and
galena (PbS). Elevated levels of silica, iron and aluminum are believed to be associated
with the glacial sediments at the site which consist of clay minerals (phyllosilicales) that
may contain various concentrations of aluminum, silica, magnesium, calcium, sodium and
other less common metals such as nickel or lithium.

In order to investigate the relationship between the metals concentrations and
suspended sediment in the samples, duplicate groundwater samples were taken during the
initial sampling event and filtered prior to analyses. The filtered samples were analyzed for
those metals which occurred in the corresponding unfiltered sample at concentrations
exceeding NYSDEC Part 703 standards for Class GA waters. As indicated in Table 4-4, the
soluble concentrations for most of the metals, with the exception of magnesium, are

considerably lower than the total metals concentration for the unfiltered samples. This
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Table 4-4 ,
NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - IRPSITE 10
ANALYTICAL RESULTS - GROUNDWATER .

Existing Well Installations Newly Installed Wells ' ‘ :
Parameter Detection| - ' Equipment| Field | Tri
- . A 8 A B q il P
(units) Limits ARARs 1 MW10-E Blank Blank | Blank
MW10-1 | MW10-2 | MW10-3 | MW10-4 | MW10-1D | MW10-A | MW10-8 | MW10-C | MW10-D | MW10-E | Duplicate *
EPA Method : .
SW 503018021 ;
Volatile Organicsi .
Purgeable
» Halocarbons
f (ugll) _
‘—5 Vinyl Chloride 2 2.0 76.3 ND ND ND 1160 ND ND ND - ND ND ND ND ND ND
CIs-1,2- 1 NL 202 7530 733 3210 13100 ND ND 121 ND 6,81 ni ND ND ND
Dichloroethene :
Chloroform 1 100 ND ND 42.6 ND ND ND ND ND R ND ND 1.76 ND ND ND
(R 1 5.0 NO|  ND 1.73 ND ND ND ND ND P|  ND ND 1.97 ND ND ND
Trichloroethane
Carbon 1 5.0 ND ND 9.96 ND ND ND ND ND ND ND 1.15 ND ND ND
Tetrachloride
1,2- 1 5.0 " ND ND 3.7 ND ND ND ND ND ND ND ND ND ND ND
Dichioropropane
Trichloroethene 1 5.0 6.951 20800 124 3450 1720 ND ND 497 ND ND 1.36 ND ND ND
Tetrachloroethene 1 5.0 _ND ND 1.14 ND ND ND ND ND ND ND 1.78 ND ND ND
Others See ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Appendix C
Notes:

NL - Not Listed -
ND - Not Detected
N - Spiked sample recovery not within control limits
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Table 4-4
NIAGARA FALLSINTERNATIONAL AIRPORT
LIMITED RI/FS - IRPSITE 10
ANALYTICAL RESULTS - GROUNDWATER

Existing Well Installations Newly Installed Wells
Parameter Detection Equipment| Field Tri
. Tel ARAR quip P
l (units) Limits s MW10-E Blank Blank | Blank
MW10-1 | MW10-2 | MW10-3 | MW10-4 | MW10-1D | MW10-A | MW10-B | MW10-C | MW10-D | MW10-E | Duplicate
EPA Method
SW 503018021
'.h Volatile Organicst
N Purgeable
' o Aromatics (ugll)
Benzene 2 ND 804a| ND ND ND ND ND ND ND ND ND ND ND No | nD
Toluene 2 5.0 4321 w~D ND ND ND ND ND ND ND ND ND ND ND ND
Others See ND| ND ND ND ND ND ND ND ND ND ND ND ND ND
Appendix C
EPA Method
E200.7*
Metals (Total) *
(mgli)
Aluminum 0.1 NL 253| 127 351 7.0 0696 35.2 203 6.81 8.23 3.51 15.6 ND ND -
Barium 0.1 1.0 0.263| 0.3 0.332 0.089 0122 0.52 0.38 0.21 0.24 0.27 0.33 ND ND
Boron 0.25 1.0 0.074] <001 | <001 | <0.01 0057 ND ND ND " ND ND ND ND ND -
Calcium 0.5 NL 203| 288 69.7 2330 2600 337 480 228 a15 543 833 ND ND -
Chromium 0.0 0.05 <0.010]| 0.033 0.051 | <0.010| <0.010 | 0.0484 | 0.0279 0.017 0.0185 | 0.0108 | 0.0342 ND ND
Copper 0.01 0.20 0.019] 0.064 0.098 0.015 <0.010 0.107 0.0308 ND ND ND 0.0954 ND ND
fron 0.05 0.30 474 176 58.0 1.1 2.08 415 18.2 5.68 7.2 3.09 15.1 ND ND
Lead (Furnace) 0.005 0.03 <0.050]| 0.052 0.206 | <0050} <0.050 |0.0099N | 0.0529N | 0.0086 N | 0.0096 N | 0.0076 N | 0.0169 N ND ND

Notes: * orasindicated for those metals analyzed by alternate methods
1 Metals (total) Analytical Results for Existing Wells (MW10-1, -2, -3, -4, -1D) taken from SAIC IRP RI/fS Report dated October 1990
NL - Not Listed
ND - Not Detected
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t Metals (total) Analytical Results for Existing Wells (MW10-1,-2, -3, -4, -

ND ~ Not Detected
N - Spiked sample recovery not within control limits

1D) 1aken from SAIC IRP RI/FS Report dated October 1990.

. ) , Foge 30613
Table 4-4
NIAGARA FALLSINTERNATIONAL AIRPORT
LIMITED RV/FS - IRPSITE 10
ANALYTICAL RESULTS - GROUNDWATER
_ Existing Well Installations Newly Installed Wells
Pa(n:':?test)er D?.tiren(itt'son ARARs - . MW10-E qullgg\kent ;Ilg:g( BTIaralr’\)k
MW10-1 [ MW10-2 | MW10-3 [ MW10-4 | MW10-1D | MW10-A | MW10-8 | MW10-C | MW10-D | MW10-E | Duplicate N B
EPA Method :
E200.7 * .
Metals (Total) :
(mgli)?
Magnesium 05 35 974 1480 | 317 973 716 170 158 90.2 164 121 242 ND ND T
Manganese 0.005 0.30 0973| 0.723 264 269 0.254 0.783 0.606 0.544 0.409 0.193 0.854 ND ND
Nickel 0.02 NL <0.015| 0.028 | 0079 | 0028 | <0.015 | 0.0563 ND ND ND ND 0.0329 ND ND o
Potassium 0.25 NL 211| 404 | 779 | 284 1.2 12.1 59.6 N a1 1.7 3.92 ND o |
Silica 0.004 NL 96| 274 61.6 16.1 708 4.78 5.17 5.76 7.08 478 512 ND ND -
Sodium 0.1 20 27.3| 193 7.73 811 1ns 9.69 258 18.2 26.7 8.88 5.74 0.156 0.216 -
Zinc 0.01 0.30 0147 11 2.89 0.292 0 087 3.75 1.14 0.18 0412 0188 0.745 ND ND
Metals (Soluble)
(mgll)
Aluminum 0.1 0.10 - - - - - 5.05 3.12 0.112 0.608 0.137 .
Iron . 0.05 0.30 - - . 34 217 0.0631 0.382 0 389
Lead 0.005 0.03 - - ND 0.0282 ND ND ND . o
Magnesium 0.5 35 - - - - - 59.5 76.2 74 142 104 - - -
Manganese 0.005 0.30 - - - - - 0.101 0.104 0.361 0.189 0.0831 -
Sodium 0.1 20 - - - - - ND 8.37 ND 278 ND .
Zinc 0.01 0.30 - - 04 | 0175 | nD | 0147 | 00277 - - ]
Notes: * or asindicated for those metals analyzed by alternate methods
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Table 4-4
NIAGARA FALLSINTERNATIONAL AIRPORT
LIMITED RI/FS - IRPSITE 10
ANALYTICAL RESULTS - GROUNDWATER

FY

Existing Well Installations Newly Installed Wells
Parameter Detection : Equipment| Field Trip
(units) Limits ARARs - . o, . MW10-E Blank Blank [ Blank
MW10-1 | MW10-2 | MW10-3 | MW10-4 | MW10-1D | MW10-A | MW10-8 | MW10-C | MW10-D | MW10-E | Duplicate| -
EPA Method 418.1
{mgll) : '
& | Total Petroleum 0.1 NA NA| NA NA NA NA " ND 1.68 ND 0.4 NO |. ND NO ND -
[ Hydrocarbons
N -
N | Miscellaneous
Inorganics (mgll) : .
Total Dissolved 10 | soo NA| Na NA NA NA 773 1880 1020 2130 2180 |, 2200 ND ND -
Solids (E160.1) ' '
Common Anions’ .
(A429) =
Fluoride o1 ] s NA| NA NA NA NA 0.515 0.844 0.455 1.08 1.17 1.32 ND ND -
Chloride 1.0 250 NA| NA © NA NA NA 213 18.7 50.6 26.7 16.9 15 ND ND
Sulfate 0.1 250 NA NA NA NA NA 256 1040 361 1220 259 1350 ND ND

Notes: * or asindicated for those metals analyzed by alternate methods
1 Metals {total) Analytical Results for Existing Wells (MW10-1, -2, -3, -4, -1 D) taken from SAIC IRP RI/FS Repor1 dated October 1990.
NA - Not Appilcable
ND - Not Detected
N - Spiked sample recovery not within control limits




SUMMARY OF GROUNDWATER QUALITY FIELD MEASUREMENTS

Table 4-5
NIAGARA FALLSINTERNATIONAL AIRPORT
LIMITED RI/FS-SITE 10

Specific

Well Temp. Water

No. Ceq | PH | Conductance Clarity
MW10-1 10 735 1435 | Muddy
MW10-2 95 765 1245 | Muddy Red
MW10-3 9 774 1165 | Cloudy
MW10-4 9 782 930 | Cloudy
MW10-1D 95 | 7.58 1225 | Muddy
MW10-A 9 7.67 935 | Muddy Reddish Tint
MW10-8 10 8.14 1595 | Muddy Greyish Tint
MW10-C 9.5 7.64 985 | Muddy Reddish Tint
MW10-D 10 7.76 1665 | Muddy
MW10-E 9 7.79 1545 | Muddy
Equip. Blank 1.5 8.06 55.25 | Clear
field Blank 9 8.05 54.75 | D.I. Water
Samples Collected 12/9/91

4-23
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generally substantiates the idea that suspended sediment is the primary source of metals in

the samples. The following presents a comparison of metal levels measured in groundwater
at IRP Site 10 with the ARARs:

4.3.2.2

Total and soluble levels of aluminum exceeded the 0.10 mg/1 ARAR in all five
wells as established by New York State Water Quality Standards. Total
concentrations varied from 35.2 mg/1 in MW10-A to 3.51 mg/1 in MW10-E;
while soluble levels ranged from 5.05 mg/l in MW10-A to 0.112 mg/1 in
MW10-C.

Iron levels in all wells for both total and soluble metals analyses exceeded the
0.300 mg/1 state ARAR. Total iron levels ranged from 41.5 mg/1 in MW10-A
to 3.09 mg/1 in MW10-E. Soluble concentrations varied from 3.40 mg/1 in
MW10-A to 0.382 mg/1 in MW10-D.

Total and soluble lead measured at 0.0529 mg/1and 0.0282 mg/], respectively,
in well MW10-B exceed the New York State ARAR 0.025 mg/1.

Magnesium exceeds the New York State ARAR of 35 mg/1 for both total and
soluble levels in all wells. :

Total manganese concentration in all wells and soluble manganese in MW10-C
exceed the New York State ARAR of 0.30 mg/1.

The New York State ARAR of 20 mg/1 for sodium was exceeded in MW10-B
and MW10-D for the unfiltered samples, and in MW10-D for the filtered
samples. ‘

Total zinc in MW10-A, MW10-D, and MW10-E tduplicate) and soluble zinc in
MW10-A exceeded the New York State ARAR of 0.30 mg/1.

Organics

Groundwater samples were collected from all ten monitoring wells at IRP Site 10 for

analyses of organic compounds. Analyses for purgeable halocarbon (GC Method 8021), for
purgeable aromatics (GC Method 8020), and total petroleum hydrocarbons (Method E418.1)

were performed. Groundwater analytical results are summarized in Table 4-4. As indicated,

" a number of volatile organic compounds and TPH were detected in some of the

downgradient wells. Groundwater obtained from wells in the immediate vicinity of the burn
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pit showed-the greatest number- of -parameters above detection limits. No organic
parameters were detected in the upgradient' bedrock well (MW10-A). The following:
presents a.comparison of organic compounds measured in the IRP Site 10 monitoring wells
with ARARs:
:iu+e  Benzene and toluene were only detected in MW10-1 at 8.04 ug/l1 and
4.32 ug/], respectively. The benzene level exceeds the "non-detect” New York
State Water Quality ARAR;: however, the toluene levels do not exceed the
e+ Trichloroethene (TCE) and 1,2-dichloroethene (a common biotransformation
- product of TCE) were detected in all five of the existing wells and two of the
new downgradient wells. TCE concentrations were highest in MW10-2,
MW10-4, and MW10-1D which are immediately downgradient of the burn pit
:at levels of 20,800 ug/1, 3450 ug/1, and 1,720 ug/l.. Concentrations decrease
rapidly as the distance from the burn pit increases. Although TCE was
. detected in MW10-E at 1.36-ug/], this is below the New York State Water
-~ - Quality ARAR of 5.0 ug/L. The highest concentrations of 1,2-dichlorqethene
were also found in MW10-2, MW10-4, and MW10-1D at 7,530 ug/l,
23,210 ug/l and .13,100 ug/l; respectively. The lowest detected level of
6.81 ug/l was measured in MW10-E. No ARAR has been established for
Cis-1,2-DCE in groundwater.
-« Vinyl chloride, another common biotransformation product of TCE, was
detected in MW10-1 and MW10-1D at 76.3 ug/1 and 1,160 ug/], respectively.
» Both these:-levels-exceed-the:New York State ARAR of 2 ug/1.

*  Other organic compounds were detected in the groundwater at MW10-3 which
is located on the upgradient edge of the burn pit, and the duplicate sample
from MW10-E. These included chloroform; 1,1,1-trichloroethane; carbon

.- tetrachloride and tetrachloroethene -at. concentrations of 42.6 ug/l to

1.76 ug/1; 1.73 ug/1 to 1.97-ug/l; 9.96 ug/1 to >1.15 ug/l; and 1.14 ug/1 to

1.78 ug/l, respectively. With the exception of chloroform and carbon

o tetrachloride in MW10-3, these values are only:slightly above the detection
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-limit of 1.0 ug/1.:Additionally, 1,2-dichloropropane was measured at 3.17 ug/1
in MW10-3. These values are all below the respective New York State ARARs.
- e Total petroleum hydrocarbons. (TPH) -were -measured at 1.68 mg/l1 and

w s~ 0,40 mg/l: in-MW10-B and MW10-D, :respectively. No ARAR has been

.established-for TPH in groundwater..

Total.volatile organic compounds-(VOCs) detected in monitoring wells were-utilized
to.delineate the extent-of groundwater contamination in both the overburden and shallow
bedrock units. The extent of groundwater contamination based on VOCs is shown for

overburden and bedrock in. Figures 4-6 and 4-7, respectively::- In general, these figures

- illustrate a plume of VOC contamination in each unit-emanating from the source area (fire

training area No. 1) and migrating southward downgradient along the predominant

groundwater:flow direction.

-

4.3.2.3 Indicator Parameters

<The- following. presents -a. comparison of :the indicator. parameters or general
chemistry analyses with ARARs,.if available, for groundwater samples from the five new
wells. . o

] Total dissolved solids (TDS) ranged from 773 mg/1 to 2,200 mg/1 in all wellé,
.which exceeds the 500 mg/1 secondary drinking water standard.
. Sulfate levels exceed the 250 mg/1 New York State ARAR in all wells, ranging
... from 256.mg/1 to 1,350 mg/1. .
. Chloride levels range from 15.0 mg/1 to 50.6 mg/1 and do not exceed the
New York State ARAR of 250 mg/1..

a4 . -* - Fluoride levels range from 0.455 mg/1 to 1.32 mg/L

As previously reported in the IRP RI/FS Report, these values are typically
representative of the poor water quality in the Lockport Dolomite which is described as very
hard, and moderately to highly mineralized.
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4.3.3 'Drill Cuttings- -

A composite sample of the drummed drill cuttings (soil) was collected and .
analyzed for TCLP, to-characterize the materials for future disposal. Based on HNu readings
during drilling, the soils were free of any volatiles and were consequently co-disposed. The
analytical results from-the ‘TCLP .testingl are presented in Table 4-6. As indicated, all
parameters were below detection limits with the exception of barium which was measured
at 0.55 mg/L:" This level is below the maximum allowable contaminant level of 100 mg/1
for TCLP analysis.

4.4 SIGNIFICANCE OF FINDINGS
Additional subsurface and analytical data collected during the Limited RI supplement
data collected during previous investigations at Fire Training Area No. 1 - IRP Site 10.

Results of the Limited RI for IRP Site 10 yield the following conclusions.

Geology
The site geology consists of a thin veneer of unconsolidated glacial deposits
overlying bedrock occurring at shallow depths, typically less than 10 feet bgs. The

~ overburden unit includes surficial glaciolacustrine sands, silts and clays underlain by dense

unsorted glacial till which everywhere mantles the bedrock. The bedrock unit belongs to
the Lockport Dolomite Formation and is typically a hard dolomite exhibiting primarily
horizontal fractures that tend to decrease in frequency and size with depth.

Hydrogeology

Groundwater occurs within the interstitial pore spaces in the overburden unit and
within the secondary openings (fractures and joints) in the bedrock. Within the overburden
unit groundwater moves horizontally in a north to south flow direction (Figure 4-3).
Deviations of this general flow direction may occur in the overburden unit during high
water table periods where groundwater discharges locally into the unnamed drainage ditch
(gaining stream). Conversely, during periods of low water table conditions, the unnamed
drainage ditch will serve to recharge the groundwater in the overburden (losing stream).
Although surface water data are not available, it is assumed that groundwater discharges
from the overburden to Cayuga Creek downgradient of the site.
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TABLE 4-6
NIAGARA FALLS INTERNATIONAL AIRPORT

LIMITED RI/FS - [RP SITE 10

ANALYTICAL RESULTS - DRILL CUTTINGS

TCLP Analysis Detection N%'L'tvt?,:agts'le
(units) Limits Composite
Sample
EPA Method SW 8240 See Appendix C ND
TCLP Volatile Organics (ug/¢)
EPA Method 8270 See Appendix C ND
TCLP Semi-volatile Organics (ug/t)
GC Method 8080 See Appendix C ND
TCLP Pesticides (ug/ ()
GC Method 8150 See Appendix C ND
TCLP Herbicides (ug/€)
'TCLP Extraction Metals (mg/l)
Barium 0.1 0.551
Others See Appendix C ND
ND - Not Detected
4-30
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Within the bedrock, groundwater also moves horizontally from north to south
(Figure 4-4). Groundwater within the upper bedrock zone may discharge locally to
Cayuga Creek or be part of a more regional flow system discharging further away from the
site. In any case, due to the limitations in the IRP Site 10 databse, the hydraulic
relationship between the bedrock groundwater flow system and local surface water could
not be .ascertained undr the limited RI/FS program.

” A vertical component of flow was identified between the overburden and bedrock
and suggests that the bedrock is slowly being recharged by the low permeability glacial
deposits above. Vertical flow within the shallow bedrock is assumed to be negligible due
to the primarily horizontal fractures and increasing bedrock competency with depth. The
conceptual model of groundwater flow is illustrated in Figure 4-5.

Sediment Contamination

_Total Petroleum Hydrocarbon (TPH) contamination was detected in sediment
samples collected from the drainage ditch located adjacent to the former burn pit which
flows from north to south emptying into Cayuga Creek (Figure 1-3). The presence of TPH
in the drainage ditch sediments are most likely associated with runoff of residua} fuels
burned during past fire training exercises. Local topography suggests that runoff from the
IRP Site 10 area drains directly into the unnamed drainage swale west of the site and, in
turn, inoves south within the diainage ditch and subsequently empties into Cayuga Creek.
However, the drainage ditch does receive runoff from upgradient areas of the base, one of
which is a fuel storage area. Pyrene was the only semi-volatile contaminant detected in the
sediment samples. Pyrene was not detected in any soil or groundwater samples during the
Limited RI or previous investigations and therefore is not considered to be associated with

former Fire Training Area No. 1 activities.

Groundwater Contamination

Elevated metal levels were found in groundwater samples from both overburden and

. bedrock wells. Detected levels generally exceeded established ARARs for specific inorganic

parameters. As stated in the IRP RI/FS report, the elevated metal levels found in
groundwater are not considered to be a result of past hazardous waste handling or

management practices, but rather occur naturally in the overburden and dolomitic bedrock
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units. As documented in the literature, groundwater within the Lockport Dolomite is
typically of poor quality and is generally described as hard, moderately to highly
mineralized. Glacial deposits comprising the overburden unit were derived chiefly from the
regional Lockport dolomite-bedrock and also exhibit poor water quality. As indicated from
the analysis of soluble metals, suspended solids in groundwater samples from both units are
the primary source of the metals (total) detected:

Contamination from organic compounds was found in groundwater samples from
both overburden and bedrock monitoring wells. Within the overburden unit, volatile
organic compounds (VOCs) were detected downgradient and immediately upgradient of the
former burn pit. The greatest number of parameters detected, as well as the highest levels
of contaminants, were found in wells in the immediate vicinity of the Fire Training Area.
VOCs detected upgradient of the site are attributed to surface runoff and subsequent
infiltration of contaminants into the unconsolidated deposits during operation of the Fire
Training Area. TPH was detected at a single downgradient overburden well at very low
levels. ‘

The extent of groundwater contamination within the overburden is delineated in
Figure 4-6 based on the distribution of total VOC. Based on the analytical data and
conceptual model of groundwater flow, a narrow plume of VOC contaminated within the
overburden is slowly migrating downgradient of the burn pit, and ultimately may discharge
south to Cayuga Creek and west to the unnamed drainage ditch.

VOC contamination was also detected within groundwater occurring in the upper
bedrock unit. The highest levels of contamination were found near the former burn pit and
decrease rapidly further downgradient. TPH was also detected in a single bedrock well, at
a very low concentration.

The presence of VOC groundwater contamination in the upper bedrock unit suggests
one or more mechanisms for contaminant transport from the former burn pit area to the
bedrock. One scenario that would provide for the vertical migration of contaminants
directly from the pit to the bedrock would be that the former burn pit was excavated to
surface of the bedrock thus providing a direct transport mechanism via vertical seepage into
the rock from the pit. A second transport mechanism would be vertical seepage from the
pit through unconsolidated deposits of relatively higher permeability than those encoutnered
during the limited RI test boring program.

4-32 10.10/92.00640.03



Coupled with the downward vertical gradients identified between the overburden
and bedrock units, high permeability soils underlying the burn pit would allow for vertical
migration of contaminants into the bedrock. .. A third possible transport mechanism for
contaminants to reach the bedrock would be if the low permeability glacial till reported to
mantle the bedrock, was actually fractured thus providing conduits for seepage from the
source- of contamination above the -bedrock unit below. Regardless of the actual
contaminant transport mechanism, the contaminant found within the bedrock is attributed
to the former burn pit source area.

The extent of groundwater contamination within the bedrock based on total VOC

contamination is shown in Figure 4-7. As with the overburden unit, an elongated plume

~ of VOC contamination is delinea_ted with its longest axis parallel with the north to south

horizontal flow direction within the bédrock. A comparison of estimated seepage velocities
suggest that contamination within the bedrock can move much faster than in the
fine-grained .unconsolidated deposits, and therefore has. the greater potential for off-site
migration. '

Soll Contamination ,
Previous investigations identified soil contamination in the vicinity of the former pit.
Screening of soils during Limited RI borings-and analytical testing of drill cuttings revealed
no soil contamination. Based on these results, it is assumed that soil contamination is
limited to the ﬁnmediate vicinity of the Fire Training Area and that contaminants in the
unsaturated soils are not widespread. Therefore, within the unsaturated zone of the

overburden -unit, it is assumed that the source area of contamination is limited to the

._general proximity of the Fire Training Area No. 1 former burn pit.
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5.0 RISK ASSESSMENT UPDATE

A public health risk assessment (RA) was completed for the Niagara AFB site by

‘Science Applications International Corporation (SAIC) as part of their 1990 Rl report. The

purpose of the followmg rewsed RA was to update the estimated human health risks
assoclated w1th IRP Slte 10 The update was based on two prmcxpal types of revisions:

. Verification of toxicity factors (carcinogenic slope factors, SFs, and reference
doses, RfDs), and replacement of factors which had changed.

. Inclusion of the groundwater database collected by Wehran as part of the
"April 1992 Limited RI/FS for IRP Site 10.

The overall RA approach was not altered. Exposure assumptions and calculation
methodologies were derived from the SAIC report. Section 4.1.4 and Appendix G of the
ongmal SAIC RA were available for Wehran review. Other secuons potentially relevant to
the mterpretauon of the SAIC RA (the remainder of Section 4.0 and Appendlx E, which was
cited as prov1dmg additional information on methods assumptlons and tox1c1ty) were not
provided. The extent to which these gaps affect the updated RA cannot be determined.
Relevant tables from the SAIC report are included for reference in Appendix D.
Toxicological profiles appear in Appendix E.

The RA does not thoroughly address risks through direct contact pathways, as no
surfece soil data are availabl'e.. The final risk estimates therefore are incomplete. Comments

on database and methodology which affect the final risk estimates appear in Section 5.4.

5.1 REVIEW OF TOXICITY FACTORS
5.1. 1 Toxuclty Factor Revuslons

SAIC obtained toxicity factors or the mfonnanon used to derive them primarily from
two sources: EPA’s Integrated Risk Information System (IRIS) database, and EPA’s Health
Effects Assessment Summary Tables (HEAST), dated 1989. These are appropriate sources,
and the respective updates used were IRIS searches completed in April 1992 and the
1991 HEAST document. Although the IRIS database is theoretically up to date, certain

entries may lag, and the HEAST may contain more recent information. For each chemical
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where the IRIS and HEAST differed, the reference most recently updated for that chemical
was used.

_ Table.5-1 details the updated toxicity factors and is intended as an adjunct to

- Table.G-4 of the SAIC RA (Appendix-D).- Because.not all constituents included in the SAIC

RA were detected at IRP Site 10, Table 5-1 contains fewer chemicals than Table G-4.
. Most of the toxicity factors did not require alteration. Those that did, fell into two

categories: ..

. Factors which EPA changed, added or withdrew
. Factors which were inappropriately:derived or applied

The following provides a brief discussion -of each constituent for which a revised

toxicity factor was used.

Benzene o

.- -According to.IRIS, an oral RfD for benzene is still pending. SAIC developed an RfD
of 3.6 x 107 mg/kg-day based on the "Acceptable Daily Intake” (ADI) presented in EPA’s
1985 Drinking Water Criteria Document®. This appears to be a reasonable derivation and
has been retained. However, to provide consistency with EPA’s current approach of
expressing RfDs to only one significant figure, a value of 4 x 104 mg/kg-day was used in
the updated RA. ‘ |

Cadmium: -

. EPA-provides two RfDs; one based on water. ingestion,.and one on food ingestion.
The difference is due to variation in gastrointestinal absorption efficiency. SAIC used the
water value for both groundwater and soil ingestion exposures. However, absorption from
food is likely to be more representative of absorption from soil, which is generally poor due
to matrix effects. Therefore, the water RfD of 5 x 104 mg/kg-day was replaced with the
soil RfD of 1 x 103 mg/kg-day for the soil exposure pathway.

¢

1Drinking Water Criteria for Benzene. Office of Drinking Water.
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TABLE 5-1

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RUFS - IRP SITE 10

SUMMARY OF TOXICITY FACTORS

Oral Weight- Chronic
Carcinogenic of- Oral

Slope Evidence Reference
Parameter Factor .. |..(oral route) (1) Dose
Acetone NA O 0.1
Barium NA D 0.05 (2)
Benzene - 2.9E-02 A 0.0004 (3)
Beryilium 4.3E+00 - B2 0.005
Boron " NA B D 0.09 .
Cadmium NA D 0.0005 (water)

- i “0.001° (food)
Carbon tetrachloride 1.3E-01 B2 0.0007
Chloroform 6.1E-03 B2 0.01
Chromium (4)- NA D. 1
Copper o NA - D . 0.04 (5)
cis-1,2-Dichloroethene NA ~ D 0.01
1,2-Dichioropropane 6.8E-02 B2 NA
Ethylbenzene NA D 0.1
Fluoride NA D’ 0.06
Lead NA B2 NA
Manganese . NA D 0.1
Methylene chloride -- 7.5E-03 B2. 0.06
Molybdenum - NA D. 0.004.

Nickel NA D 0.02
Tetrachloroethene 5.1E-02 B2 0.01
Toluene NA D 0.2

1,1,1-Trichloroethane NA D 0.09
Trichloroethene 1.1E-02 (6) B2 NA
Vanadium NA D 0.007
Vinyl chloride 1.9E+00 A 0.001 7
Xylenes (total) NA D 2
Zinc NA D 02 (8)

Not applicable or not available.
Carcinogenic Weight-of-Evidence categories: A: Known human carcinogen;

B2: Probable human carcinogen; D: Not classified.

Value updated in HEAST 1991; differs from value of 0.07 on IRIS, last updated 8/01/90.
Calculated from an acceptable intake of 0.025 mg/day as follows:
RfD = (0.025 mg/day)/70 kg = 0.0004 mg/kg-day
(USEPA, 1985. Drinking Water Criteria Document for Benzene. Office of Drinking Water).

Assumes trivalent form.

Calculated from drinking water standard of 1.3 mg/l, which is based on chronic Gl effects:
RID = (1.3 mg/l x 2 I/day)/70 kg = 0.037 mg/kg-day.
Value removed from IRIS pending further review.
Caliculated from a longer-term drinking water health advisory of 0.046 mg/l as follows:
RfD = (0.046 mg/l x 2 I/day)/70 kg = 0.0013 mg/kg-day.

Value under review.

w




Chromium

SAIC used toxicity factors based on hexavalent chromium, Cr(+6), which is a far
more toxic form of the metal than the more typiéally occurring trivalent form, .Cr(+3).
Cr(+6) is generally associated with chromate industries, while combustion processes
produce Cr(+3) (ATSDR, 1-989)2; based on IRP- Site 10’s use as a fire training
(combustion) area, Cr(+3) would be anticipated to predominate. Therefore, the RfD for
Cr(+6) (5x10-3 mg/kg-day) has been replaced with the RfD for Cr(+3)

(1 x 100 mg/kg-day).

Copper

SAIC derived an RID of 3.7 x 102 mg/kg-day from the drinking water maximum
contaminant level (MCL) of 1.3 mg/l. Since this MCL is based on chronic human health
(gastrointestinal) effects, the derivation is appropriate and has been retained. However, the
value has. been adjusted to one significant figure (4 x 102 mg/kg-day) for use in the
updated RA. ‘

Lead

SAIC derived an RfD for lead of 1.4 x 10-3 mg/kg-day, apparently based on the MCL
of 5 mg/1(3. However, the EPA currently considers development and use of an RfD for
lead to be inappropriate. Therefore, this RfD was deleted from the revised RA. The EPA
does not at present provide formal guidance as to how to assess human health risks
associated with lead exposure.

The current carcinogenicity Weight-of-Evidence classification for lead of B2
(probable human carcinogen) is presented in the updated RA, although there is no slope

factor allowing quantitation of risk.

2Agency for Toxic Substances and Disease Registry. Draft Toxicological Profile for Chromium.
U.S. Public Health Service.

3Table G-4 provides an erroneous footnote for the lead RfD.

5-4 10.10/92.00640.03



Manganese :
The RfD for manganese was changed from 2 x 10! to 1x10°L. This update

appeared on IRIS on August 1, 1990.. -

Molybdenum
.. There is no IRIS file for molybdenum, but an RfD of 4 x 1073 mg/kg-day appearsin

the 1991 HEAST (there was no listing in the 1989 HEAST). This RfD has been added to

the revised RA.

Toluene -

The RfD for toluene was changed from 3 x 10! to 2 x 0°'1. This update appeared

on IRIS on August 1, 1990.

Trichoroethene |
_There is no RfD for trichloroethylene (TCE). SAIC used the RfD of 1x 102

developed for tetrachloroethylene (PCE). There appears to be no technical basis for this

(thesew are nc;t isomers of the same chemical). Therefore, this RfD has been deleted from

the updated RA.

Vinyl Chloride

The SF for vinyl chloride has been changed from 2.3 x 10! (mg/kg-day)'1 to
1.9 x 101 (mg/kg—day)‘l. The revised value appears in the 1991 HEAST. There is no IRIS
file for this chemical.

SAIC derived an RfD for vinyl chloride of 1.3 x 102 mg/kg-day from the longer-term
drinking water health advisory of 0.046 mg/l. Since this health advisory is based on a
chronic (lifetime) no observed adverse effects level (NOAEL), the derivation is appropriate
and has been retained. However, the value has been adjusted to one significant figure

(1x103 mg/kg-day) for use in the updated RA.

Revisions to the toxicity -factors are noted in the updated toxicity factor risk
calculation tables (5-8 through 5-11).
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5.1.2 Revised Risk Calculations

Tables 5-2 through 5-5, and 5-6 through 5-7 present the original SAIC calculations
of exposure and risk through the-groundwater and soil pathways; respectively. These
calculations correspond to those presented in SAIC Tables 4-58 and 4-59 (Appendix S). All
represented risks and hazards are adjusted to one significant figure, as directed by EPA%,
These calculations are shown for reference for comparison to the revised calculations.

" Tables 5-8 and 5-9 show the updated carcinogenic risks and noncarcinogenic
hazards, respecnvely, for the groundwater exposure pathway, using the revised toxicity
factors and the original SAIC data. Aluminum and cobalt were excluded from the updated
tables as there are no Sfs, RfDs or Weight-of-Evidence classifications for these constituents.
The revised multichemical (total) carcmogemc risk is slightly reduced (from 5 x 104 to
4x10™%. Due to the required roundmg to one significant figure, the change is not
apparent in the individual chemical risks, but is actually attributable to the slight decrease
in the SF for vinyl chloride. The Hazard Index (HI) drops from 1 x 10! to 3 x 10%. This
is due to the omission of an RfD for trichloroethene. Because TCE has some degree of
toxicity which would result in an HQ greater than zero, were an RfD available, it is not
possible to determine which HI estimate is most accurate. However, as discussed above,
there is currently no RfD for TCE, so no quantification is possible.

Tables 5-10 and 5-11 present the revised risks and hazards for the soil exposure
pathway. The carcinogenic risk total remains unchanged at 5 x 108, The HI drops from
1 x 102 to 4 x 10°3. This is attributable to the omission of an RfD for lead and use of the
Cr(Il) RfD for chromium, which more than offset the doubled HQ for manganese resulting
from the revised RfD. Neither the carcinogenic risk nor noncarcinogenic hazard for the soil
pathway is significant overall, since both risk estimates are well below the maximum

acceptable values (typically 106-104 for carcinogenic risk and 109 for the HI).

5.2 DATA UPDATE
As part of the Limited RI/FS conducted in 1992, Wehran collected an additional
round of groundwater samples from both new and existing wells. This database replaces

the SAIC groundwater database and was used in estimating final risks through the

4Risk Assessment Guidance for Superfund, Part I: Human Health Evaluation Manual. Office of
Solid Waste and Emergency Response.
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Table 5-2

NIAGARA FALLS INTERNATIONAL AIRPORT

LIMITED RI/FS - IRP SITE 10
INTAKE THROUGH GROUNDWATER INGESTION

(original SAIC calculations)

Parameter CDi(c) CDi(nc) cw IR EF ED 8w AT(c) AT(nc)
(mg/kg/day)|(mg/kg/day)l (mg/) (I/day) Kdays/year)| (years) (k@) (years) | (years)
ORGANICS
Benzene 2.2E-04 7.8E-04 {8.00E-02 1 250 20 70 25550 7300
Ethylbenzene 3.1E-06 1.1E-05 {1.10E-03 1 250 20 70 25550 7300
Mathylene chloride 4.3E-03 1.5E-02 {1.54E+00 1 250 20 70 25550 7300
Toluene 3.9E-06 1.4E-05 | 1.40E-03 1 250 20 70 25550 7300
Trichtoroethene 1.8E-02 6.3E-02 |6.43E+00 1 250 20 70 25550 7300
Vinyl chloride 1.0E-04 3.5E-04 {3.60E-02 1 250 20 70 25550 7300
Xylenas 5.0E-06 1.8E-05 | 1.80E-03 1 250 20 70 25550 7300
INORGANICS
Aluminum 3.2E-02 1.1E-01 | 1.16E+01 1 250 20 70 25550 7300
Barium 5.2E-04 1.8E-03 | 1.87E-01 1 250 20 70 25550 7300
Chromium 5.6E-05 2.0E-04 {2.00E-02 1 250 20 70 25550 7300
Cobait 2.5E-05 8.8E-05 {9.00E-03 1 250 20 70 25550 7300
Copper 1.1E-04 3.9E-04 |4.00E-02 1 250 20 70 25550 7300
Lead 2.0E-04 7.0E-04 ]7.20E-02 1 250 20 70 25550 7300
Manganease 4.1E-03 1.4E-02 {1.46E+00 1 250 20 70 25550 7300
Molybdenum 2.0E-05 6.8E-05 |{7.00E-03 1 250 20 70 25550 7300
Nickel 8.4E-05 2.9E-04 |3.00E-02 1 250 20 70 25550 7300
Vanadium 7.0E-05 2.4E-04 {2.50E-02 1 250 20 70 25550 7300
Zinc 2.5E-03 | 8.9E-03 {9.05E-01 1 250 20 70 25550 7300

CDl (carc) and CDI (nc)

= Chronic daily intakes for carcinogenic and noncarcinogenic effects (mg/kg/day)
= (CW x IR x EF x ED)Y(BW x AT)
CW = Average chemical concentration in groundwater (mg/l)

IR = Intake rate

= 1 {/day

EF = Exposure frequency = 5 days/week x 50 weeks/year = 250 days/year

ED = Exposure duration

BW = Body weight

AT = Averaging time

a 20 years
=70 kg

= 70 years = 25550 days (carc)
= 20 years = 7300 days (nc)
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CARCINOGENIC RISK THROUGH GROUNDWATER INGESTION

Table 5-3

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - IRP SITE 10

(originail SAIC caiculations)

Parameter RISK CDIl(c) SF WEIGHT-OF
(mg/kg/day) |(ma/kg/day)-1 EVIDENCE
ORGANICS
Benzene 6E-06 2.2E-04 2.9E-02 A
Ethyibenzene - 3.1E-06 NA D
Maethylene chioride 3E-05 4.3E-03 7.5E-03 B2
Toluene - 3.9E-06 NA D
[Trichloroethene 2E-04 1.8E-02 1.1E-02 B2
Vinyl chioride 2E-04 1.0E-04 2.3E+00 A
Xylenes - 5.0E-06 NA D
INORGANICS
Aluminum - 3.2E-02 NA D
Barium - 5.2E-04 NA D
Chromium - 5.6E-05 NA D
Cobalt - 2.5E-05 NA D
Copper - 1.1E-04 NA D
Lead - 2.0E-04 NA D
Manganese - 4.1E-03 NA D
Molybdenum 2.0E-05 NA [»)
Nickel - 8.4E-05 NA D
Vanadium - 7.0E-05 NA D
Zinc - 2.5E-03 NA D
TOTAL SE-04

RISK = Carcinogenic risk over a 70-year lifetime

= CDI(c) x SF

CDI (¢) = Chronic daily intake (mg/kg/day)
SF = Carcinogenic slope factor based on oral exposure (mg/kg/day)-1
A - Known Human Carcinogen

B1/B2 - Probable Human Carcinogen
C - Possible Human Carcinogen

D - Not Classified
NA - Not available or not applicable

Weight-of Evidence:
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Table 5-4

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - IRP SITE 10

(original SAIC calcuiations)

NONCARCINOGENIC-HAZARD THROUGH GROUNDWATER INGESTION

]
i

Parameter HQ CDI(nc) RID
(mg/kg/day) | (mg/kg/day)
e ———
ORGANICS ‘
Benzene 2E+00 7.8E-04 3.60E-04
Ethyibenzene 1E-04 1.1E-05 1.00E-01 |
" [Methylene chloride 3E-01 1.56-02 | 6.00E-02
Toluene SE-05 1.4€-05 3.00E-01
“[Trichioroethene 6E+00 6.3E-02 | 1.00E-02
Vinyl chloride 3E-01 3.5E-04 | 1.30E-03 |
Xylenes 9E-06 1.8E-05 | 2.00E+00 |
INORGANICS
Aluminum - 1.1E-01 NA
“[Barium 4E-02 1.8E-03 | 5.00E-02
Chromium 4E-02 2.0E-04 5.00E-03
" "|Cobait - 8.8E-05 NA
Copper 1E-02 3.9E-04 3.70E-02
Lead - 5E-01 7.0E-04 | 1.40E-03
“IManganese 7E-02 1.4E-02 | 2.00E-01 |
‘[Molybdenum - 6.8E-05 NA
Nickel 1E-02 2.9E-04 | 2.00E-02 |
Vanadium 3E-02 2.4E-04 | 7.00E-03
Zinc 4E-02 8.9E-03 [ 2.00E-01
Hi 1E+01

- HQ = Hazard Quotient = CDI(ncyRID
Hi = Hazard Index = Sum of HQs

CDl(nc) = Chronic daily intake (mg/kg/day)
RfD = Chronic reference dose for oral exposure (mg/kg/day)
NA - Not avaiiable ornot applicable
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Table 5-5
NIAGARA FALLS INTERNATIONAL AIRPORT

LIMITED RVIFS - IRP SITE 10
INTAKE THROUGH SOIL EXPOSURE
(original SAIC calculations)

Parameter CDI(c) CDl(nc) Cs IR EF ED BW AT(c) AT(nc)
(mg/kg/day){(mg/kg/day)| (mg/kg) | (mg/day) Kdays/year)| (years) (kg) (years) | (years)
ORGANICS
Acetone 8.9E-10 3.1E-09 | 2.00E-02 100 40 20 70 25550 7300
Trichloroethene ) 4.0E-09 1.4E-08 |9.00E-02 100 40 20 70 25550 7300
INORGANICS
Aluminum o 2.8E-04 9.9E-04 |6.30E+03 100 40 20 70 25550 7300
Barium 2.3E-05 8.2E-05 |5.21E+02 100 40 20 70 25550 7300
Beryllium 1.2E-08 | 4.1E-08 |2.60E-01 100 40 20 70 25550 7300
Cadmium i 3.2E-08 1.1E-07 |7.10E-01 100 40 20 70 25550 7300
Chromium 1.0E-05 3.5E-05 |2.25E+02 100 40 20 70 25550 7300
Cobait " 2.8E-07 | 9.6E-07 {6.15E+00 100 40 20 70 |- 25550 7300
Copper 6.5E-07 2.3E-06 | 1.46E+01 100 40 20 70 25550 7300
Lead 1.2E-06 4.1E-06 | 2.61E+O1 100 40 2| 70 25550 7300
Manganese i 2.7E-05 9.5E-05 |6.08E+02 100 40 20 70 25550 7300
Nickel 6.1E-07 2.1E-06 {1.36E+01 100 40 20 70 25550 7300
Vanadium 7.7E-07 | 2.7E-06 {1.73E+01 100 40 20 70 25550 7300
Zinc ' 1.7E-05 6.1E-05 {3.91E+02 100 40 20 70 25550 7300

CDI (carc) and CD! (nc)
= Chronic daily intakas for carcinogenic and noncarcinogenic effects (mg/kg/day)
= (CS x IR x EF x ED x 1E-06 kg/mg)/(BW x AT)
CS = Average chemical concentration in soil column (mg/kg)
IR = Intake rate = 100 mg/day
EF = Exposure trequeni:y = 2 days/week x 20 weeks/year = 40 days/year
ED = Exposure duration = 20 years
BW = Body weight = 70 kg
AT = Averagingtime = 70 years = 25550 days (carc)
= 20 years = 7300 days (nc)
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Table 5-6

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - iRP SITE 10
CARCINOGENIC RISK THROUGH SOIL EXPOSURE
(original SAIC calculations)

1
! |
i
|
i
i
i

Parameter RISK CDl{(c) SF WEIGHT-OF
(mg/kg/day) |(mg/kg/day)-1 . EVIDENCE
. |oRGANICS
Acetone . - 8.95E-10. NA D
Trichloroethene 4E-11 4.03E-09 1.1E-02 B2
. |INORGANICS o .
Aluminum - 2.82E-04 NA D
Barium - 2.33E-05 |. NA D
Beryllium. . S5E-08.| 1.16E-08, 4.3 B2
Cadmium - 3.18E-08 NA D
Chromium - 1.01E-05 NA D
Cobalt - 2.75E-07 NA D
.|Copper - 6.52E-07 NA D
--|Lead = | .1.17E-06.|. NA D
Manganese - 2.72E-05 NA . D
Nickel - 6.08E-07 NA D
Vanadium - 7.74E-07 NA D
.|Zinc - 1.75E-05 .. NA D
TOTAL SE-08

RISK = Carcinogenic risk over a 70-year lifetime

= CDl(c) x SF

CDiI (c) = Chronic daily intake (mg/kg/day) .
SF = Carcinogenic slope factor based on oral exposure (mg/kg/day)-1
A - Known Human Carcinogen -

B1/B2 - Probable Human Carcinogen
C - Possible Human Carcinogen

. D - Not Classitied
NA - Not available or not applicable

Weight-of Evidence:
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Table 5-7

NIAGARA FALLS INTERNATIONAL AIRPORT

. LIMITED RI/FS - IRP SITE 10
NONCARCINOGENIC HAZARD THROUGH SOIL EXPOSURE
(original SAIC caiculations)

Parameter HQ CDl(nc) RID
(mg/kg/day) | (mg/kg/day)
ORGANICS
Acetone 3E-08 3.1E-09 1.0E-01
Trichioroethene 1E-07 1.4E-08 1.0E-01
INORGANICS
Aluminum - 9.9E-04 NA
Barium 2E-03 8.2E-05 5.0E-02
Beryllium 8E-06 4.1E-08 5.0E-03
Cadmium 2E-04 1.1E-07 5.0E-04
Chromium 7E-03 3.5E-05 5.0E-03
Cobait - 9.6E-07 NA
Copper 6E-05 2.3E-06 3.7E-02
Lead 3E-03 4.1E-06 1.4E-03
" [Manganese SE-04 9.5E-05 2.0E-01
Nickel 1E-04 2.1E-06 2.0E-02
Vanadium " 4E-04 2.7E-06 7.0E-03
Zinc 3E-04 6.1E-05 2.0E-01
] 1E-02

HQ = Hazard Quotient = CDI(nc)/RID
HI = Hazard index = Sum of HQs
CDl(nc) = Chronic daily intake (mg/kg/day)
RfD = Chronic reference dose for oral exposure (mg/kg/day)
NA - Not available or not applicable
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Table 5-8

NIAGARA FALLS INTERNATIONAL AIRPORT

LIMITED RI/FS - IRP SITE 10

CARCINOGENIC RISK THROUGH GROUNDWATER INGESTION
(originai SAIC .data - updated toxicity factors)

RISK = Carcinogenic risk over a 70-year lifetime
= CDI(c) x SF
CDi (c) = Chronic daily intake (mg/kg/day)
SF = Carcinogenic slope factor based on oral exposure (mg/kg/day)-1
Waeight-of Evidence: A - Known Human Carcinogen
: B1/B2 - Probable Human Carcinogen
, C - Possible Human Carcinogen
D - Not Classitied
* - Value differs from SAIC report
(1) - Value obtained from 1991 HEAST (updated in 1930)
(2)'- B2 classitication not presented in SAIC report
NA - Not available or not applicable

P A

Parameter RISK CDl(c) SF WEIGHT-OF
(mg/kg/day) [(mg/kg/day)-1 EVIDENCE
ORGANICS %
Benzena 6E-06 2.2E-04 2.9e-02 A
Ethylbenzene - 3.1E-06 NA D
Methyiene chloride 3E-05 4.3E-03 7.5E-03 B2
Toluene - 3.9E-06 NA 0
" i [Trichloroethene 2E-04 1.8E-02 1.1E-02 B2
Vinyi chloride 2E-04 1.0E-04 1.9E+00 * (1) A
Xylenes - 5.0E-06 NA D
INORGANICS
‘|Barium . - 5.2E-04 NA D
_|Chromium .- 5.6E-05 NA D
Copper - 1.1E-04 NA D
Lead - . 2.0E-04 NA 82 * (9
Manganese - 4.1E-03 NA D
Molybdenum - 2.0E-05 NA D
Nickel - 8.4E-05 NA D
Vanadium - 7.0E-05 NA D
Zinc - 2.5E-03 NA 0
TOTAL 4E-04




l

Table 5-9

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - IRP SITE 10

(original SAIC data - updated toxicity factors) -

NONCARCINOGENIC HAZARD THROUGH GROUNDWATER INGESTION

Parameter HQ CDl(nc) RfD
: (mg/kg/day) | (mg/kg/day)

ORGANICS

Benzene 2E+00 7.8E-04 4E-04 * (1)
" [Ethylbenzene 1E-04 1.1E-05 1E-01

Methylene chloride 3E-01 1.5E-02 ~ 6E-02

Toluene 7E-05 1.4E-05 2E-01 * (2)

Trichloroethene - 6.3E-02 NA *(3)

Vinyl chloride 3E-01 3.5E-04 1E-03

Xylenes 9E-06 1.8E-05 2E+00

INORGANICS . )

Barium 4E-02 1.8E-03 5E-02

Chromium 2E-04 2.0E-04 1E+00 * (4)

Copper 1E-02 3.9E-04 4E-02 * (1)
""" |Lead - 7.0E-04 NA *(5)

Manganese 1E-01 1.4E-02 1E-01 * (2)

Molybdenum 2E-02 6.8E-05 4E-03 ° (6)
..~ [Nicket- 1E-02 2.9E-04 2E-02 |’

Vanadium 3E-02 2.4E-04 7E-03

Zinc 4E-02 |. 8.9E-03 2E-01

HI | 3E+00

HQ = Hazard Quotient = CDI(nc)/RID
. .....Hl = Hazard Index = Sum of HQs _
CDi(nc) = Chronic daily intake (mg/kg/day)

RID = Chronic reference dose for oral exposure (mg/kg/day)

. " = Value difters trom SAIC report
(1) - Value, which was derived by SAIC, has been rounded to

1 significant tigure in conformance with EPA-derived RIDs
" (2) - Last revised on IRIS 8/01/90 o
(3) - No RID available; SAIC used RID for PCE, but not justified A
(4) - Value is based on Cr(+3) vs. Cr(+6)
(5) - EPA considers development of an RfD for Pb inappropriate
-~ (6) - Value was not available in 1989 HEAST: taken from 1991 HEAST
NA -~ Not available or not applicable ‘
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Table 5-10
NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - IRP SITE 10
CARCINOGENIC RISK THROUGH SOIL EXPOSURE
(original SAIC data - updated toxicity factors)

‘ Parameter RISK CDi(c) SF

WEIGHT-OF

(mg/kg/day) |(mag/kg/day)-1 EVIDENCE
ORGANICS
Acetone - 8.95E-10 NA D
Trichloroethene - - 4E-11 |- 4.03E-09 1.1E-02 B2
INORGANICS -
Barium : - 2.33E-05 NA D
Beryilium SE-08 1.16E-08 4.3 B2
Cadmium - 3.18E-08 NA D
Chromium - 1.01E-05 NA D
Copper - 6.52E-07 NA D
Lead - 1.17E-06 | - - = NA B2
Manganese - 2.72E-05 NA D
Nickel - 6.08E-07 NA D
Vanadium Co - 7.74E-07 NA D
Zinc . - 1.75€-05 NA D

TOTAL SE-08

RISK = Carcinogenic risk over a 70-year lifetime
= CDI(c) x SF .
CDiI (c) = Chronic daily intake (mg/kg/day)

'SF = Carcinogenic slope factor based on oral exposure (mg/kg/day)-

A - Known Human Carcinogen

B1/B2 - Probable Human Carcinogen -
C - Possible Human Carcinogen

, D - Not Classified

* = Value differs from SAIC report; obtained from 1991 HEAST

Waeight-of Evidence:

"NA - Not available or not applicable ‘ ‘

1
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Table 5-11
NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - IRP SITE 10

NONCARCINOGENIC HAZARD THROUGH SOIL EXPOSURE

(original SAIC data - updated toxicity factors)

Parameter HQ CDi(nc) RfD

(mg/kg/day) | (mg/kg/day)
—
. |ORGANICS
Acetone ' 3E-08 3.1E-09 1E-01
Trichioroethene - 1.4E-08 NA (1)
INORGANICS
Barium 2E-03 8.2E-05 SE-02
Beryilium 8E-06 4.1E-08 S5E-03
Cadmium 1E-04 1.1E-07 1E-03 * (2)
Chromium 1E-06 9.6E-07 1E+00 * (3)
Copper 6E-05 2.3E-06 4E-02 " (4)
Lead - 4.1E-06 NA *(5)
Manganese 1E-03 9.5E-05 | - 1E-01 * (6)
Nickel 1E-04 2.1E-06 2E-02
Vanadium 4E-04 2.7E-06 7€E-03
Zinc 3E-04 6.1E-05 2E-01
Hi 4E-03

HQ = Hazard Quotient = CDI(ncyYR{D

Hi = Hazard Index = Sum of HQs

CDl(nc) = Chronic daily intake (mg/kg/day)

RfD = Chronic reference dose for oral exposure (mg/kg/day)
* - Value differs from SAIC report

- (1) - SAIC used the RID for tetrachioroethene; not technically justified

(2) - The RID based on food (vs. water) consumption is more
appropriate for estimating hazard through soil ingestion

(3) - Value is.based on Cr(+3) vs. Cr(+6)

NA - Not available or not applicable -
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groundwater ingestion pathway. The overall methodology used by SAIC has not been
altered. Section 5.4 provides comments on this methodology.

: “The“Wehran database is presented in-Table 5-12 (adapted-from Table 4-5 of the
April 1992 Limited RI/FS report). Table 5-13 provides a summary of the chemicals of
potential concern and their average values for use in the RA. In accordance with SAIC’s
methodology, the values used in the RA are arithmetic means of all sampling points, with
half the detection limit used where the constituent was undetected. It also appears as if
SAIC listed all detected constituents-without applying a selection process for chemicals of
poténtial concern; in view of the rél.at:ively. small number of chemicals, this is a valid

approach and has been retained. However, constituents lacking toxicity factors and

~ Weight-of-Evidence classifications (aluminum, boron, calcium, iron, magnesium, potassium,

'sih'ca, sodium, chloride and sulfate), as well as analytes which do not represent individual

chemicals (_total petroleum hydrocarbons and total dissolved solids)) were omitted from
Table 5-13 and the updated RA, as-there is. no mechanism for including them in the
quantitative risk evaluation. For inorganics, only total (vs. dissolved) concentrations were
considered.

Tables 5-14 through 5-16 present the final calculations for intake, carcinogenic risk
and noncarcinogenic hazard through the groundwater pathway, based on the Wehran, 1992
groundwater database. The multichemical carcinogenic risk of 9 x 104 (Table 5-15) is
slightly higher than the risk of 4 x 104 based on the SAIC data (Table 5-8). This is
attributable to a higher average vinyl chloride concentration observed in the Wehran data
set, which is only partially offset by slightly lower measured trichloroethene concentrations.
The updated HI of 9 x 10° (Table 5-16) is also higher than the HI of 3 x 10° using the SAIC
database. The principal reasons are higher detected concentrations of chromium and vinyl
chloride, and the presence of cis-1,2-dichloroethene, which was not found previously. These
offset the slightly lower HQ for benzene. Overall, none of these changes is especially
significant, as, in all cases, both sets of risks and hazards are above but within an order of
magnitude of the maximum acceptable value (107 for total carcinogenic risk and 109 for
total HI). Tables 5-17 and 5-18 summarize the final updated carcinogenic risks and
noncarcinogenic hazards. As no new soil data were collected as part of the 1992 Wehran
Limited RI/FS, the original SAIC soil data have been retained. The soil risks are negligible
compared to groundwater and do not contribute significantly to the final risk estimates.

5-17 10.10/92.00640.03



Table 5-12
NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - IRP SITE 10
ANALYTICAL RESULTS FOR GROUNDWATER

PARAMETER Detection WELL
Limit 10-1 | 10-2 | 10-3 | 10-4 [ 10-1D | 10-A 10-B 10-C 10-D 10-E  |10-E-DUP
EPA METHOD SW 5030/8021 C “
VOLATILE ORGANICS
PURGEABLE HALOCARBONS (ug/l)

VINYL CHLORIDE 2] 763 ND| ND| ND| 1160 ND ND ND ND ND ND

CIS-1,2-DICHLOROETHENE 1| 202| 7s30] 73.3| 3210 13100 ND ND 121 ND 6.81 1.1

CHLOROFORM 1| ND ND| 426 ND ND ND ND ND ND ND 1.76

1.1,1-TRICHLOROETHANE 1| ND ND| 173 ND ND ND ND ND ND ND 1.97

CARBON TETRACHLORIDE 1| ND ND| 9.96| ND ND ND ND “ND ND ND 1.15

1,2-DICHLOROPROPANE 1|l ND ND| 317] ND ND ND |. ND ND| © ND " ND ND

TRICHLOROETHENE 1] 695 20800 | 124 3450| 1720 ND | ND 497 ND ND| 136

TETRACHLOROETHENE 1| ND ND| 1.14| ND ND ND ND ND|  ND ND| 178

PURGEABLE AROMATICS (ug/!) - -

BENZENE 2| 804 ND| ND| ND ND ND ND ND ND ND ND
o TOLUENE 2| 432 ND| ND{ ND ND ND ND ND ND ND ND
P

EPA METHOD E 200.7
TOTAL METALS (mg/l) .

ALUMINUM 0.1 NA NA| NA| NA NA 35.2 20.3 6.81 8.23 351 15.6

BARIUM 01| NA NA| NA| NA NA 0.52 0.38 0.21 0.24 0.27 0.33

BORON 025 | NA NA[ NA| NA NA| 02s0u ] 0.2s0uU | 0.2s0U| 0.250U| 0.250U| 0.250U

CALCIUM 05| NA NA[ NA| NA NA 337 480 228 415 543 833

CHROMIUM . 0.01 | NA NA[ NA| NA NA| 00484| 0.0279| 0.017 0.0185 0.0108 | 00342

COPPER 0.01 | NA NA| NA| NA NA| 0.107| 0.0308] 0.01U 000U 001U 0.0954

IRON 0.05 | NA NA| NA| NA NA 415 18.2 5.68 725|.  3.09 15.1

LEAD (Furnace) 0.005 | NA NA| NA| NA NA | 0.0099N [0.0529 N [0.0086 N | 0.0096 N | 0.0076 N | 0.0169 N

MAGNESIUM 05| NA NA{ NA| NA NA 170 158 90.2 164 121 242

NA - Not analyzed
ND - Not detected
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Table 5-12
NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - IRP SITE 10
ANALYTICAL RESULTS FOR GROUNDWATER

PARAMETER Detection WELL
) Limit 10-1 10-2 | 10-3 | 10-4°| 10-1D°}] 10-A | 10-B 10-C 10-D 10-E 10-E-DUP
TOTAL METALS (mg/i)
MANGANESE 0.005 NA NA NA|. NA NA 0.783 0.606 0.544 0.409 0.193 0.854
NICKEL 0.02 NA NA NA NA NA| 0.0563| 0.02U| 0.02U . 0.02U 0.02U 0.0329
POTASSIUM 0.25 NA NA NA NA NA 12.1 59.6 3.11 4.1 1.74 3.92
SILICA 0.004 NA NA NA NA NA 4.78 5.17 5.76 . 7.08 4.78 512
SODIUM 0 NA NA NA NA NA 9.69 25.8 18.2 26.7 8.88 5.74
ZINC 0.01 NA NA NA NA NA 375 1.14 0.18 0.412 0.188 0.745
DISSOLVED METALS (mg/) _
ALUMINUM NA NA NA NA NA 5.05 3.12 0.112 0.608 0.137
IRON NA NA NA NA NA. 34 217 | 0.0631 |  0.382 0.389
LEAD NA NA NA NA. NA. 0.0282 .
(3} " MAGNESIUM NA NA NA NA NA 59.5 76.2 74 142 104
S MANGANESE NA NA NA NA NA 0.101 0.104 0.361 0.189 0.0831
© SODIUM NA NA NA NA NA 8.37 27.8
ZINC NA NA NA NA NA 0.4 0.175 0.147 0.0277
EPA METHOD 418.1 (mg/l) L
TPH 0.1 NA NA NA NA NA ND 1.68 ND 0.4 ND ND
MISC. INORGANICS (mg/l)
TDS (E160.1) 10 NA NA NA NA NA 773 | - 1880 1020 2130 2180 2200
FLUORIDE 0.1 NA NA NA NA NA 0.515 0.844 0.455 1.08 1.17 1.32
CHLORIDE 1 NA NA NA NA NA 21.3 18.7 50.6 26.7 16.9 _ 15
SULFATE 0.1 NA NA NA NA NA 256 1040 361 1220 259 1350

NA - Not analyzed
ND - Not detected

page 2 of 2



Table 5-13
NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - IRP SITE 10
SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER

WELL
PARAMETER MW- MW- MW- MW- MW- MW- MW- MW- MW- MW- AVERAGE
10-1 10-2 | 10-3 | 10-4 |10-1D {10-A | 10-B | 10-C | 10-D [10E(1) (mg)

ORGANICS (ugh) ‘
BENZENE 8.04 200 * ' 25 | 100 ° 1. 'BE 10 ° 1 - 1. 3.48E-02
CARBON TETRACHLORIDE 1 | 100 ‘| 996 125 * 50 | o5 ‘| o5 ° 5 | 05 °| 0825 1.81E-02
CHLOROFORM 1 [ 100 ‘| 426 125 * 50 ‘f/ o5 ¢ o5 °* 5 05 ‘| 113 2.14E-02
CiS-1,2-DICHLOROETHENE| 202 7530 733 3210 | 13100 05 | o5 | 121 05 *| 8955 2.42E+00
1,2-DICHLOROPROPANE 1 ] 100 | 317 125 * so ‘)] o5 o5 ° 5 05 °* o025 * 1.73E-02
TETRACHLOROETHENE 1 ] 100 | 114 125 * s0 ‘] o5 o5 ° 5 ¢ 05 | 114 1.72E-02
TOLUENE 4.32 200 ° 1 25 ‘| 100 * 1 - 1 10 ° 1 - 1 3.44E-02
1,1,1-TRICHLOROETHANE 1 | 100 | 173 125 * 50 ‘| o5 ° o5 ° 5 | 05 °| 1235 1.73E-02
TRICHLOROETHENE 6.95 | 20800 124 3450 1720 05 /| o5 ° 5 05 ‘| 093 2.61E+00
VINYL CHLORIDE 76.3 200 ° 1. 25 *| 1160 1 'BE 10 ° 1 - 'R 1.48E-01_

b TOTAL INORGANICS (mg/l) .

N ALUMINUM NA NA NA NA NA 35.2 20.3 6.81 8.23 9.555 1.60E+01

© BARIUM NA NA NA NA NA 0.52 0.38 0.21 0.24 0.3 3.30E-01
BORON NA NA NA NA NA 0.125 *| 0.125 *| 0.125 *| 0.125 0.125 * 1.25E-01
CALCIUM NA NA NA NA NA 337 480 228 415 688 4.30E+02
CHROMIUM NA NA NA NA NA | 00484 | 0.0279 0.017 | 00185 | 0.0225 2.69E-02
COPPER NA NA NA NA NA 0.107 | 0.0308 0.005 °| 0.005 |0.0502 ° 3.96E-02
FLUORIDE NA NA NA NA NA 0.515 0.844 0.455 1.08 1.245 8.28E-01
LEAD NA NA NA NA NA | 0.0099 | 0.0529 |0.0086 | 0.0096 [0.01225 1.87E-02
MANGANESE NA NA NA NA NA 0.783 | 0.606 0544 | 0.409 | 0.5235 5.73E-01
NICKEL NA NA NA NA NA | 0.0563 001 ‘| 001 ‘| o001 J.02145 * 2.16E-02
ZINC NA NA NA NA NA 3.75 1.14 0.18 | 0412 [0.4665 1.19E+00

NA - Not analyzed.
(1) - Concentrations are average of results for sample and duplicate.
* -~ Concentrations are based on half the detection limit, where the detection limit =
method detection limit x the dilution factor.



LIMITED RI/FS - IRP SITE 10
INTAKE THROUGH GROUNDWATER INGESTION

Table 5-14
NIAGARA FALLS INTERNATIONAL AIRPORT

(1992 Wehran data)

Parameter CDi(c) CDi(nc) cw IR EF ED 8w AT(c) AT(nc)
(mg/kg/day)|(mg/kg/day)| (mg/i) (/day) xdays/year)} (years) (kg) (years) | (years)

ORGANICS
Benzene 9.7E-05 3.4E-04 | 3.48E-02 1 250 20 70 25550 7300
Carbon Tetrachloride 5.1E-05 1.8E-04 |1.81E-02 1 250 20 70 25550 7300
Chlorotorm 6.0E-05 2.1E-04 |2.14E-02 1 250 20 70 25550 7300
_|cis-1,2-Dichloroethene 6.8E-03 2.4E-02 | 2.42E+00 1 250 20 70 25550 7300
1,2-Dichloropropane 4.8E-05 1.7E-04 |1.73E-02 1 250 20 70 25550 7300
Tetrachioroethene 4.8E-05 1.7€-04 {1.72E-02 1 250 20 70 25550 7300
_{Toluene 9.6E-05 3.4E-04 | 3.44E-02 1 250 20 70 25550 7300
1,1,1-Trichioroethane 4.8E-05 1.7E-04 {1.73E-02 1 250 20 70 25550 7300
Trichloroethene 7.3E-03 2.6E-02 |2.61E+00 1 250 20 70 25550 7300
Vinyl chloride 4.1E-04 1.4E-03 |1.48E-01 1 250 20 70 25550 7300

__|INORGANICS
Barium 9.2E-04 3.2E-03 {3.30E-01 1 250 20 70 25550 7300
Boron 3.5E-04 1.2E-03 |1.25E-01 1 250 20 70 25550 7300
Chromium 7.5E-05 2.6E-04 (2.69E-02 1 250 20 70 25550 7300
_ |Copper 1.1E-04 3.9E-04 {3.96E-02 1 250 20 70 25550 7300
Fluoride 2.3E-03 8.1E-03 | 8.28E-01 1 250 20 70 25550 7300
Lead 5.2E-05 1.8E-04 |1.87E-02 1 250 | 20 70 25550 7300
~ |Manganese 1.6E-03 | 5.6E-03 |5.73E-01 1 250 20 70 25550 7300
Nickel 6.0E-05 2.1E-04 {2.16E-02 1 250 20 70 25550 7300
Zinc 3.3E-03 1.2E-02 | 1.19E+00 1 250 20 70 25550 7300

" CDI (carc) and CDI (nc)

= Chronic daily intakes for carcinogenic and noncarcinogenic effects (mg/kg/day)
= (CW x IR x EF x EDW/(BW x AT)
CW = Average chemical concentration in groundwater (mg/i)
IR = Intake rate = 1 l/day

EF = Exposure frequency = 5 days/week x 50 weeks/year = 250 days/year

ED = Exposure duration
BW = Body weight
AT = Averaging time

= 20 years
=70kg

= 70 years = 25550 days (carc)
= 20 years = 7300 days (nc)
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Table 5-15
NIAGARA FALLS INTERNATIONAL AIRPORT

LIMITED RI/FS - IRP SITE 10
CARCINOGENIC RISK THROUGH GROUNDWATER INGESTION

(1992 Wehran data)
Parameter RISK CDl(c) SF WEIGHT-OF
(mg/kg/day) |(mg/kg/day)-1 EVIDENCE
ORGANICS
Benzene 3E-06 9.73E-05 2.9E-02 A
-{Carbon Tetrachloride 7E-06 5.05E-05 1.3E-01 B2
Chlorotorm 4E-Q7 5.98E-05 6.1E-03 B2
cis-1,2-Dichloroethene - 6.78E-03 NA D
1,2-Dichloropropane 3E-06 4.85E-05 6.8E-02 B2
Tetrachlorosethene 2E-06 4.82E-05 5.1E-02 B2
Toluene - 9.63E-05 © 7 NA »]
1,1,1-Trichloroethane - 4.84E-05 NA D
Trichloroethene 8E-05 7.30E-03 1.1E-02 B2
Vinyi chloride 8E-04 4,13E-04 1.9E+00 A
INORGANICS
Barium- - - . - 9.23E-04 NA D
Boron - 3.49E-04 NA D
Chromium - 7.51E-05 NA D
Copper - 1.11E-04 NA D
Fluoride .- 2.31E-03 i NA D
Lead - 5.21E-05 NA B2
Manganese - 1.60E-03 NA D
Nickel - 6.02E-05 NA D
Zinc - 3.33E-03 NA D
TOTAL 9E-04

RISK = Carcinogenic risk over a 70-year lifetime
= CDI(c) x SF
CDI (c) = Chronic daily intake (mg/kg/day)
SF = Carcinogenic slope factor based on oral exposure (mg/kg/day)-1
Waeight-of Evidence: A - Known Human Carcinogen-
B1/B2 - Probable Human Carcinogen
C - Possible Human Carcinogen
D - Not Classified
NA - Not available or not applicable



A

Table 5-16
NIAGARA FALLS INTERNATIONAL AIRPORT

LIMITED RI/FS - {RP SITE 10
NONCARCINOGENIC HAZARD THROUGH GROUNDWATER INGESTION

(1992 Wehran data)

Parameter HQ CDl(nc) RtD

(mg/kg/day) | (mg/kg/day)
ORGANICS
Benzene 9E-01 3.4E-04 4E-04
Carbon Tetrachloride 3E-01 1.8E-04 7E-04
Chloroform 2E-02 2.1E-04 1E-02
cis-1,2-Dichloroethene 2E+00 |- . 2.4E-02 1E-02
1,2-Dichloropropane - 1.7E-04 NA
Tetrachtorosthene 2E-02 1.7E-04 1E-02
Toluene 2E-03 . 3.4E-04 2E-01
1,1,1-Trichloroethane 2E-03 1.7E-04 9E-02
Trichlorosthene ) - 2.6E-02 NA
Vinyi chioride 1E+00 1.4E-03 1E-03
INORGANICS
Barium : 6E-02 3.2E-03 SE-02
Boron 1E-02 1.2E-03 9E-02
Chromium . 3E-04 2.6E-04 1E+00
Copper - 1E-02 3.9E-04 4E-0Q2
Fluoride 1E-01 8.1E-03 6E-02
Lead e 1.8E-04 NA (1)
Manganese 6E-02 5.6E-03 1E-01
Nickel 1E-02 2.1E-04 2E-02
Zinc 6E-02 1.2E-02 2E-01

HI | 5E+00

HQ ° = Hazard Quotient = CDI(ncyRID

HI = Hazard Index = Sum of HQs

CDl(nc) = Chronic daily intake (mg/kg/day)

RiD = Chronic reference dose for oral exposure (mg/kg/day)
(1) - EPA considers development ot an RfD for Pb inappropriate
NA - Not available or not applicable
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' Table 5-17
NIAGARA FALLS INTERNATIONAL AIRPORT
. LIMITED RI/FS - IRP SITE 10
' FINAL MULTIPATHWAY CARCINOGENIC RISKS
(1992 Wehran groundwater data; SAIC soil data)
~ |Parameter ‘ SOIL GROUNDWATER
l EXPOSURE . EXPOSURE TOTAL
ORGANICS
l Acetone. . - - -
Benzene : - ) 3E-06 3E-06
Carbon Tetrachloride . . - ' ) 7E-06 7E-06
Chioroform . - 4E-07 4E-07
' cis-1.2-Dichloroethene . - - -
1,2-Dichioropropane - 3E-06 3E-06
Tetrachloroethene . L= . 2E-06 2E-06
' Toluene : ’ - - -
1,1,1-Trichloroethane ' - - -
Trichioroethene 4E-11 8E-05 . 8E-05
l Vinyl chioride - 8E-04 ' 8E-04
INORGANICS . .
Barium . - .- ) ) -
' Beryllium SE-08 I . SE-08
Boron i - . - N
Cadmium , - - , -
l Chromium - - -
Copper . - - . . -
Fluoride . - - -
Lead ' ' - . - R -
' Manganese ] -~ - - R -
Nickel ' - ) . . - -
Vanadium - ’ - ; -
' Zinc : - . - ‘ -
' TOTAL ' SE-08 9E-04 9E-04
i
\
1
1
|
|
|
1
|
\
|
1
1 . 5-24



Table 5-18

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - IRP SITE 10

FINAL MULTIPATHWAY NONCARCINOGENIC HAZARDS

(1992 Wehran groundwater data; SAIC soil data)

Parameter SOIL GROUNDWATER
EXPOSURE EXPOSURE TOTAL
ORGANICS
Acetone 3E-08 - 3E-08
Benzene - 9E-01 9E-01
Carbon Tetrachloride - 3E-01 3E-01
Chlorotorm - 2E-02 2E-02
cis-1,2-Dichloroethene - 2E+00 2E+00
1,2-Dichiloropropane - _ =
Tetrachloroethene - 2E-02 2E-02
Toluene - 2E-03 2E-03
1,1,1-Trichloroethane - 2E-Q3 2E-03
Trichloroethene - - -
Vinyl chloride - 1E+00 1E+00
INORGANICS
Barium 2E-03 6E-02 7E-02
Beryilium 8E-06 - 8E-06
Boron - 1E-02 1E-02
Cadmium 1E-04 - 1E-04
Chromium 1€-06 3E-04 3E-04
= .|Copper 6E-05 1E-02 1E-02
Fluoride "~ - 1E-01 1E-01
Lead. - - -
.IManganese:iiss. 1E-03 6E-02 6E-02
= [Nicket s~ ==+~ 1E-04 1E-02 1E-02
Vanadium 4E-04 - 4E-04
Zinc JE-04 6E-02 6E-02
TOTAL 4E-03 SE+00 SE+00

B
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5.3 RISK SUMMARY

Figures 5-1 and 5-2 summarize the risks and hazards for the three scenarios: the
original SAIC calculations; the original SAIC database with updated toxicity factors; and the
final risk estimates using updated toxicity factors, the SAIC soil database and the Wehran
groundwater database (Tables 5-17 and 5-18). All three sets of risk estimates are similér,
in that they indicate that both carcinogenic risks and noncarcinogenic hazards are above the
typical maximum acceptable range, but not by more than@n order of magnitude. Given the
large number of uncertainties involved in risk assessment (see Section 5.5), as well as in the
sampling and analyses from which chemical databases are derived, none of these risks can

be considered to differ substantially.

5.4 COMMENTS ON SAIC METHODOLOGY
The SAIC RA generally followed current acceptable RA guidance in deriving the risk
estimates. The following comments apply to assumptions, approaches and presentations

used by SAIC and the impact, if any, on the final risk estimates.

Significant Figures

SAIC was inconsistent in retaining significant figures. For instance, the number of
significant figures in chemicals in the groundwater database varied from three to six. SFs
and RfDs were expressed to three places, although EPA gives them to two and one,
respectively. EPA guidance also specifically directs that final risk and hazard estimates be
repoi'ted to one figure only, which represents an understanding as to the level of
uncertainty. These are presentation issues and do not affect the. final risk estimates.

Corrections were made in the updated RA.

Verification of Concentration Averaging

The SAIC report states that soil and groundwater concentrations. used in the
exposure estimates were derived as arithmetic averages of all sampling points, with half the
detection limit used for undetected values. This is an acceptable approach. However, for
organic constituents in groundwater, the derivation of the values could not be confirmed
by using the data points presented in Table 4-54 to calculate the mean concentrations in

Table 4-58. It is possible that dilution factors, which were not presented in these tables,
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altered the actual detection limits. In addition, apparent inconsistencies were identified in
the averaging of inorganics for soil (Tables 4-53 and 4-59): for boron, nondetects were
apparently excluded altogether, and for cadmium, the derivation of the average value
(0.71 mg/kg)) could not be confirmed.

None of the values were changed in applying the soil database to the updated RA,
as it is not clear without reviewing the remainder of Section 4.0 and Appendix E of the SAIC

report whether there was justification for the discrepancies noted.

Data Validation

The SAIC database does not appear to have undergone a formal data validation
review prior to its incorporation into the RI and RA. Although a discussion was provided
in Section 4.1.4.1.4, and certain comments appear in Tables 4-53 and 4-54 regarding
method blank contamination and other QA/QC excursions, it does not appear as if the data
were qualified based on QA/QC information. While the typical assignation of a "J°
(estimated value) flag to data points would not impact the risk calculations, method blank
data are often used to change detected values to nondetects; this could have a significant
impact. Acetone, and methylene chloride, for example, were identified in the method
blank(s) associated with every sample in which these constituents were reported. These are
common laboratory contaminénts, and EPA data validation guidelines5 indicate that any
sample value which does not exceed the blank value x the dilution factor at least ten-fold
be changed to nondetect. Based on the method blank concentration and dilution
information presented in Section 4.1.4.1.4, all of these organic hits should have been
excluded from the RA. However, since the groundwater database was replaced and the soil
exposures did not contribute significantly to risk, such changes would not have had a
material impact on the final updated risks.

Wells Included

SAIC averaged all groundwater monitoring points to derive the groundwater
concentration for use in the RA. However, one of these wells (MW10-3) is upgradient of
IRP Site 10, and should probably not have been included in the average. In addition, only

SUSEPA, 1988. Laboratory Data Validation. Functional Guidelines for Evaluating Organics
Analyses. Hazardous Site Evaluation Division.
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one of the wells (MW10-1D) is in bedrock. Since the SAIC report (Section 4.1.4.1.2) states
that the water-bearing zone at IRP Site 10 is likely to be bedrock, it is questionable how
meaningful the overall average is from a site groundwater use perspective.

The updated Wehran groundwater database includes five additional wells: one
upgradient bedrock, two downgradient overburden, and two downgradient bedrock. Since
the averaging methodology was retained, this remains a major source of uncertainty in the

final risk estimates.

Soil Data Included

There is apparently no surface soil database for IRP Site 10. The SAIC database
consists of an average of three soil column samples. Based on the sample nomenclature,
two were from the boring for well MW10-1D and one from MW10-4. These are subsurface
data from 5.4 feet to 8.1 feet deep and are overlapping in intervals covered. 'I‘he)" are not
continuous, and no indication as to how these samples were selected could be found.
Regardless, the use of subsurface data in quantifying human health risks is highly
questionable, since there is no clear mechanism by which incidental ingestion of materials
more than 5 feet below surface could occur. It is assumed that SAIC intended the
subsurface data to be representative of what might appear at the surface. Whether this
assumption is supported by site-specific data related to soil homogeneity or source is
unknown. This is a major source of uncertainty in the soil risk estimates, and precludes any
conclusions about soil impacts on public health. However, as discussed above, this
deficiency is unlikely to have significant impact on the final estimates due to the small
overall contribution of soils to total risk.

5.5 UNCERTAINTIES '

The ﬁncertainty evaluation for the original RA, presented in Sections 4.1.1.2.4.1 and
4.1.1.2.4.3 of the SAIC report, was not available for review. However, the types of
uncertainties present in the original and updated RAs are likely to be similar. These

include:

. The accuracy of the chemical database, especially regarding the use of
estimated or below-detection limit values.

{
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<o ~The actual extent of human: contact with contaminated materials.

. Uncertainty in the toxicity factors (SFs and RfDs), such as:

--

animal-to-human extrapolations - -

assumptions about the existence of thresholds

differences in' study designs and data quality used to derive toxicity
values

additivity assumptions..=..---

the assumption of a linear dose-response relationship for all carcinogens
the application of conservative safety factors and upper-bound risk

estimates in deriving toxicity factors

* - Omission of chemicals for which- no toxicity factors.exist.

- With.the exception of the-final source of uncertainty, these sources of bias generally
result in overestimates of risk. In the IRP Site 10 RA, the only chemical with known

carcinogenic potential: (Weight-of-Evidence A or B) omitted from the final carcinogenic risk

estimates due.to the absence of an SF was lead. Chemicals with potential noncarcinogenic

toxicity omitted due to the lack of RfDs were trichloroethene, 1,2-dichloropropane and lead.

In cases where a basis for developing an RfD could be found (benzene, copper and vinyl
chloride), the. derived: RfD estimates were: used in.the: RA; although these derived RfDs are

likely to be less reliable than EPA-generated estimates, their inclusion is believed to reduce

the potential-for risk- underestimation which would exist were the chemicals excluded
alfogether from the hazard indices.
Uncertainties associated with theé.SAIC data-use methodology, especially pertaining

to groundwater, were:addressed in Section 5.4.
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-FOCUSED- FEASIBILITY STUDY

The purpose of the Focused Feasibility Study (FFS) is to provide an early

solution-related engineering analysis of general response options at Site 10. This FFS report

contains three sections:

6.1

6.1.1

Section 1.0 - describes the development of applicable or relevant and appropriate
~requirements (ARARs) and other criteria; the designation and description of media
requiring remediation; the identification of appropriate remedial action objectives;
the development of general response actions for each remedial objective; the
determination of feasible technologies associated with each general response action;
and the screening of technologies based on effectiveness, implementability, and

relative cost. This section represents Phase I screening.

Section 2.0 - describes the assembly of technologies (retained in Section 1.0) into
remedial action alternatives; and the remedial action alternatives are screened on
the basis of effectiveness; imﬁlementability, and cost. Remedial alternatives which
warrant more detailed evaluation are identified and retained for detail in

Section 3.0. This section represents Phase II screening.

Section 3.0 - describes the evaluation of retained remedial alternatives on the basis
of overall protection of human health and the environment; short-term effectiveness; -
long-term effectiveness; reduction of toxicity, mobility or volume; implementability;

cost; and compliance with ARARs. This section represents Phase III screening.

REMEDIAL ACTION OBJECTIVES, GENERAL RESPONSE ACTIONS
AND TECHNOLOGY SCREENING (PHASE 1)

Introduction ,
The Feasibih'ty Study (FS) is a progressive screening process. This section addresses

Phase I of the FS process which involves the identification and screening of feasible

remedial technologies. Phase II includes the subsequent assembly of retained technologies
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into remedial alternatives for further evaluation. The five steps in Phase I that lead to the

development of remedial alternatives are:

Step 1 - Development of Remedial Action Objectives - Remedial action
objectives are established during the first step of Phasel. These consist of
medium-specific environmental goals to facilitate the development of remedial
alternatives that will be protective of human health and the environment. Remedial
action objectives specify the media and constituents of concern, potential exposure
routes and receptors, and acceptable compound levels or ranges of levels for each
pofential exposhre route, based on potentially Applicable or Relevant and
Appropriate Requirements (ARARs) and or/risk calculations. Section 6.1.2 discusses
ARARSs for the facility. Section 6.1.3 evaluates which media are of concern in the
study area. This evaluation provides the basis for defining remedial action

objectives for the project in Section 6.1.4.

Step 2 - Determination of Potentially Appropriate General Response Actions -
Appropriate general response actions are developed during this step (Section 6.1.5).
This involves the identification of general categories of remedial actions, each of
which could provide a remedy or be incorporated into a coordinated remedy for
each media of concern. General response actions are selected such that either by
themselves, or in combination with other general response actions, they will satisfy

the remedial action objectives.

Step 3 - Identification and Characterization of Volumes or Areas of Media to
be Evaluated - This step takes into account the characteristics of the media of
concern and requirements for protectiveness to identify the volumes and areas to
which the genaral response actions apply. This step is addressed in Section 6.1.3
of‘the FS, where the flow and concentration basis for the evaluation of remedial

measures is developed.

Step 4 - Identification and Screenlng. of Technologies - Based on the general

response actions for the media of conéem, feasible technology types and technology
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process options are identified and screened in Section 6.1.6. Technology types are
. general categories of technologies (e.g., physical/chemical treatment). Technology
© process options-are defined as specific processes within a technology type (e.g.,

chemical precipitation). The objective of this screening is to eliminate those

technologies that are not technically appropriate for the media of concern.

Step 5 - Evaluation of Technology Process Options - In this step
. (Sec_tio;}. 6.1.7) the feasible technology types and technology process options that
passed the initial screening are further evaluated on the basis of effectiveness,

implementability, and relative. cost.

Remedial action objectives and general response actions are both medium-specific.
The risk assessment evaluated all environmental media (groundwater, surface water, air,
soil, and sediments) to establish the existing or baseline health risks associated with the
contamination found to be present in Fire Training Area No. 1, referred to as IF Site 10
(Site 10). The media of concern identified via the risk assessment for the Site 10 area are
groundwater (both the unconsolidated aquifer and the upper fractured bedrock

water-bearing zones) and contaminated soil.

6.1.2 Applicable or Relevant and Appropriate Requirements (ARARS) and
Other Criteria

The determination of ARARs for media in the study area is an essential precursor
to the proper definition of site-related problems that require remedial action. ARARs are
used to: 1) determine the appropriate remediation goals; 2) scope and formulate remedial

action alternatives; and 3) govern the implementation and operation of the selected action.

6.1.2.1  Definition of ARARs and Other Criteria
Applicable or Relevant and Appropriate Requirements (ARARs)

ARARs may include the following: ‘1) any standard, requirement, criterion, or
limitation promulgated under Federal environmental law; and 2) any promulgated standard,
requirement, criterion or limitation under a State environmental or facility-siting law that

is more stringent than the associated Federal standard, requirement, criterion or limitation.
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A requirement may be either "applicable” or "relevant and appropriate” to a site-specific
remedial action. "Applicable” requirements are promulgated remediation standards,
standards of control, or limitations that are generally enforceable under Federal or State
law. These requirements specifically address a hazardous substance, a remedial action, a
location, or other site-specific condition.

"Relevant and appropriate” requirements are Federal and State standards, criteria,

. or:limitations:that are not legally. applicable to the project, but which address problems

sufficiently similar to those found.

To-Be-Considered (TBC) Materials :: - - .
"To-Be-Considered" materials are advisories or guidance issued by the Federal or
State government (e.g., reference doses) that are not generally enforceable and do not have
the status of potential ARARs. However, where specific ARARs are not available, guidance
documents or .advisories may be considered in determining the necessary level of

remediation.

.6.1.2.2 - - Identification of Potential ARARs and TBCs

In the following subsections, potential ARARs and TBCs are identified and discussed
for the:Niagara Falls International Airport project. The two functional groups of potential
ARARs and TBCs which have been evaluated are: 1) chemical-specific ARARs/TBCs (i.e.,
requirements that set protective remediation levels for the chemicals of concern, or indicate
an acceptable limit of discharge associated with a remedial action); and 2) action-specific
ARARs/TBCs, i.e., requirements that set controls or restrictions on the design,

implementation, and performance levels of activities related to the management of

hazardous wastes or contaminants.

The ARARs and TBCs developed for groundwater and soil are based on information
presented in the Remedial Investigation and the Risk Assessment. Where appropriate, the
New York State Department of Environmental Conservation (NYSDEC) document, "Cleanup
Policy and Guidelines (Draft, October 1991)" serves as a guidance.
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Potential Chemical-Specific ARARs and TBCs - Groundwater

Organic compounds and metals are present in the groundwater at greater-than-
laboratory method detection limits. Some of these compounds are regulated in potential
water Js'upplies by the Federal Maximum Contaminant Levels (MCLs), which are ARARs. In
addition, the NYSDEC regulates the ambient water quality of surface water and groundwater
under 6 NYCRR Parts 701-705. The ARARs (Federal MCLs and State Standards for
groundwater) and TBCs (Federal Secondary MCLs) are presented in Table 6-1.

Potential Chemical-Spéclﬂc ARARs and TBCs - Soils

Since there are no ARARs for soils in New York, the impact of soils in proximity to
the overburden aquifer system beneath Site 10 needs to be evaluated. By quantifying the
transport processes from soil to groundwater, a relationship between residual soil
contamination and the expected downgradient groundwater concentration at potential

- exposure points can be determined. Using this relationship and applicable ARARs that must

be met for groundwater at the exposure points, acceptable soil concentrations can be
back-calculated. However, no information concerning the soils was collected during the
Remedial Investigation. Because of the nature of the groundwater contaminated plume, it
is assumed that the pit area is still a source of groundwater contamination. Therefore, to
eliminate potential future migration of the contaminants from the soil matrix to the
groundwater, it is assumed that remediation of the soils must be considered and no attempt
was made to model the leaching of contaminants from the soils. This Feasibility Study does
not develop soil cleanup levels which must be developed during the implementation of the

remedy.

Potential Action-Specific ARARs/TBCs
A number of potential action-specific ARARs have been identified for possible
remedial alternatives, as discussed below. Requirements for each remedial alternative that

passes the initial screening are discussed in more detail in Section 6.2.
Air Emissions

NYSDEC uses both Annual and Short-term Guideline Concentrations (AGCs and
SGCs) to establish appropriate control requirements under 6 NYCRR Part 212. The
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NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - IRP SITE 10

Table 6-1

Page 1 of 2

POTENTIAL GROUNDWATER CHEMICAL-SPECIFIC

ARARs AND TBCs
NYSDEC Class: Federal
Federal MCLs GA Standards Secondary
.. . Compound (mg/L) (mg/L) MCLs (mg/L)
I Volatiles

Benzene .005 .0007 -
Carbon Tetrachloride .005 .005 -
Chloroform 100 .007 -
1,2 Dichlorethylene (cis) .070 .005* -
1,2 Dichloropropane .005 .005* -
Tetrachloroethylene .005 .005* -
Toluene 1.000 - -.005* -
1,1,1 Trichloroethane .200 .005* -
Trichloroethylene .005 .005 -
Vinyi chloride .002 .002 -

Inorganics
Aluminum - - .05-.20
Barium 2.000 1.000 -

* Boron - 1.000 -
Calcium - - 7 -
Chloride 250.000 250.000 250.0
Chromium .100 .050 -
Copper 1.300 .200 1.0
Fluoride 4.000 1.500 2.0
Iron - .300** 3
Lead .015 .025 -
Magnesium - - -
Manganese - .300** .05
Nickel 0.100 - -
Potassium - - -
Silica - - -
Sodium - 20.000 -
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.- NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - IRP SITE 10

Table 6-1

Page 2 of 2

POTENTIAL GROUNDWATER CHEMICAL-SPECIFIC

ARARs AND TBCs

3 - ARARs I TBCs

NYSDEC Class Federal
Lot Federal MCLs GA Standards Secondary
‘ M(_:ompound . (mglL) (mg/L) MCLs (mg/L)
Sulfate 400/500 250.000 250.0 -
Total Dissolved Solids - 500.000 500.0
Zinc - .300 5.0

* Additional substance included in the Groundwater Principal Organic Contaminant

Standard of 5 ug/L.

**  Jron + Manganese total not to exceed .500 mg/L.

10.10/92.00640.03



following ‘description is taken from the "New York State Air Guide-1: Guidelines for the
Control of Toxic Ambient Air Contaminants (Draft, 1991)". "AGCs are ambient Annual
average-based Guideline Concentrations:and are‘developed to protect the environment and
public health from effects whickh n{af/ be associated with long-term exposure to the
contaminant. Calculated annual impacts for each contaminant from a source being
considered should be evaluated against its AGC.” To preclude any significant health or
environmental effects which might bé Fassociatedlwith acute exposures to sources of air
contaminants, SGCs are (determined).” Contaminants with HIGH toxicity ratings require
"09 percent or greater’ pollution control or the application of "Best Available Control
Technology". Additionally, the maximum annual average ambient impact should not exceed
the AGC nor should the maximum one hour, short-term impact, exceed the SGC. If the
hpuﬂii ‘emission rate is less than 0.1 pound per hour, and the ambient impact is less than
both the AGC and the SGC, the no control option may be considered by the Regional Air
Pollution Control Engineers (RAPCEs). The AGCs and SGCs for the compounds of concern
at this site are indicated in Table 6-2.

Surface Water Discharge

A State Pollution Discharge Elimination System (SPDES) permit is required for any
new discharge to surface water. Water quality criteria from 6 NYCRR Parts 701-705 would
be applied in conjunction with available stream dilution capacity to this discharge. The
Cayuga Creek is a Class B stream. The water quality criteria for surface water discharge are
presented in Table 6-3.

6.1.3 Media to be Evaluated in this Focused Feasibility Study
6.1.3.1 Groundwater

Based on the analysis of groundwater samples collected from the ten monitoring
wells, the concentration of groundwater contaminants appear to be highest in the immediate
vicinity of the former burning pit. Groundwater contaminants appear to be migrating in a
southerly direction from this source area (in both the overburden and bedrock) toward
Cayuga Creek with the prevailing groundwater flow direction. The concentrations of
groundwater contaminants appear to decrease to the south with increasing distance from

the former burning pit. The groundwater contaminants are generally undetectable in the
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NIAGARA FALLS INTERNATIONAL AIRPORT

Table 6-2

LIMITED RI/FS - IRP SITE 10
POTENTIAL GROUNDWATER ACTION-SPECIFIC ARARs

AIR EMISSIONS
ARARs
1
Toxicity NYSDEC AGCs | NYSDEC SGCs
Compound Rating* (ug/md) (ug/md)
Volatiles .
Benzene H 1.2E-01 30.0
Carbon Tetrachloride H 7.0E-02 1,300.0
Chloroform M 23.0 980.0
1,2 Dichlorethylene (cis) M 1900.0 190,000.0
1,2 Dichloropropane M 1.5E-01 83,000.0
. Tetrachloroethylene M 7.5E-02 81,000.0
Toluene L 2000.0 89,000.0
1,1,1 Trichloroethane L 1000.0 450,000.0
Trichloroethylene M 4.5E-01 33,000.0
Vinyl chloride H 2.0E-02 1,300.0
* H=High, M=Moderate, and L=Low.
6-9 10.10/92.00640.03
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Table 6-3
NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - IRP SITE 10

POTENTIAL GROUNDWATER ACTION-SPECIFIC ARARs
FOR SURFACE WATER DISCHARGE

ARARs |
NYSDEC Class B
Compound Standards (mg/L)
Volatiles

Benzene 0.05
Carbon Tetrachloride 0.05
Chloroform 0.05

1,2 Dichlorethylene (cis) 0.05

1,2 Dichloropropane 0.05
Tetrachloroethylene 0.05
Toluene 0.05

1,1,1 Trichloroethane 0.05
Trichloroethylene 0.05

Vinyl chloride 0.05

Inorganics

Aluminum (dissolved) 100
Barium -
Chloride -
Chromium (dissolved) 0.51
Copper (dissolved) 0.030**
Fluoride 5.74**

Iron .300

Lead (dissoived) L013**
Manganese -

Nickel (dissolved) .220**
Sodium -

Sulfate -

Total Dissolved Solids 500.000
Zinc (Dissolved) .03

* 6 NYCRR Section 702.15 for substances that do not have an applicable health
(water source) standard in Section 703.5 of this title, a general organic guidance
value of 50 ug/! for an individual organic substance shall be used.

** Based on assumed hardness: 300 mg/l as CaCO,
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downgradient wells furthest (approximately 150 to 200 feet) from the former burn pit
(MW10-D, MW10-E, and MW10-B), with the exception of the detection of 6.81 ug/1 of
cis-1,2-dichloroethene in MW10-E (see Figures 4-6 and 4-7).

Table 6-4 presents a comparison of the maximum groundwater contaminant
concentrations with the ARARs to determine the extent of the contamination. There is no
significant difference in the quality of water and areal extent of contamination in
overburden and bedrock aquifers based on a comparison of Figures 4-6 and 4-7. In the case
of indicator parameters, the average groundwater concentration was calculated from data
collected at wells MW10-A through MW10-E. These parameteres are representative of poor
water quality in the Lockport Dolomite and are not the result of past hazardous waste
handling. The average concentrations in Table 6-4 represent the design influent
concentrations for any required groundwater treatment system.

In the groundwater, five volatile organics (benzene, chloroform, cis-1,2-
dichloroethylene, trichloroethylene, and vinyl chloride) and five inorganics (iron, lead,
manganese, sodium, and zinc), and two indicator parameters (sulfate and total dissolved
solids) exceed the ARARs. A TBC for aluminum was also exceeded.

In-order to determine if ARARs have: been exceeded due to activities at Site 10,
organic and inorganic concentrations at monitoring wells MW10-A, MW10-B, MW10-D, and
MW10-E were averaged. The average concentration for the five organics of concern are as
follows: benzene (ND), chloroform (.35 ug/l), cis-12-dichloroethylene (3.58 ug/l),
trichloroethylene (0.27 ug/1), and vinyl chloride (ND). These concentrations are below the
corresponding ARARs. The average concentrations for the five inorganics are as follows:
iron (18.0 mg/1), lead (.019 mg/1), manganese (.57 mg/1), sodium (15.4 mg/1), and zinc
(1.25 mg/1). With the exception of sodium, these inorganics exceed the ARARs. However,
for sodium, the concentrations in MW10-B (25.8 mg/1) and MW10-D (26.7 mg/1) exceed
the ARAR of 20 mg/l. The average concentration of aluminum in the wells outside the
extent of contamination is 16.6 mg/1 which exceeds the TBC of 0.2 mg/1l. The average total
dissolved solids and sulfate concentrations in these wells are 1,835 mg/1 and 825 mg/],
respectively. Both of these values exceed ARARs.

In summary, these wells are therefore outside the extent of groundwater
contamination , i.e., there is no background or upgradient source of VOCs, and the test bum

area appears to be the only source of VOCs for Area 10, with the exception of lead and
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Table 6-4
. NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - IRP SITE 10
' COMPARISON OF GROUNDWATER ARARs
AND GROUNDWATER CONTAMINATION
. Maximum Average
Groundwater Groundwater
ARARs Concentration Concentration
' Compound (mg/L) (mg/L) (mg/L)
' Volatiles i
l Benzene .0007 - .00804 .00134
Carbon Tetrachloride. .005 .00996 .00166
l\ .Chloroform . .007 .0426 .0071
1,2 Dichlorethylene (cis) .005 13.100 4.040
1,2 Dichloropropane .005 .00317 .00053
' Tetrachloroethylene .005 .00114 .00019
’ Toluene .005 00432 .00072
l 1,1,1 Trichloroethane .005 .00173 .00029
Trichloroethylene .005 20.800 4.433
Vinyl chloride ,. . .002 1.160 .206
l, Inorganics
Aluminum .200* 35.1 10.81
l Barium 1.000 332 191
' Boron 1.000 .074 .027
Chromium : .050 051 - .. .022
l Copper .200 .098 .034
Iron .300 580 16.5
' Lead 015 .206 .069
! Manganese .300 2.69 1.30
\ Nickel ' 100 079 ' '0.28
l Sodium- : S 20.0 81.1 27.5
Zinc 300 2.89 .78
' Indicator Parameters
Chioride 250.000 . 506 . 249
' Fluoride 1.500 1.32 0.90
Sulfate 250.000 1350 748
' Total Dissolved Solids 500.000 2200 1697
* TBC
. 6-12 10.10/92.00640.03
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manganese, inorganic contamination at the site appears to be caused by background water
quality.

The average degree of contamination, as shown in Table 6-4, was conservatively
determined for treatment evaluation purposes by averaging the contaminant concentrations
from monitoring wells MW10-1, MW10-2, MW10-4, MW10-1D, and MW10-C (wells
immediately downgradient of Site 10), and MW10-3 (well on the upgradient edge of the
burn pit). '

6.1.3.2 Soils

~ Based on the groundwater éontamination and the proximity of the pit area over the
maximum groundwater contaminant concentration levels, soils in the vicinity of the pit area
are considered to be a potential and continuing source of groundwater contamination.
Therefore, the soils in and around the pit area are potential media of concern and will be
evaluated in this Limited RI/FS effort.

Based on the estimated location of the former burn pit, and the lateral extent of
groundwater contammant and geologic data collected during the RI, the extent of soil
contamination can be indirectly inferred. The lateral extent:of the area of highest soil
contamination in the unsaturated zone can be assumed to encompass the boundaries of the
original burn pit indicated in the RI, and possibly extending a short distance in all directions
from this area. ‘This would result in a relatively circular area of contamination with a radius
of 100 to 150 feet. The vertical extent of this source area of groundwater contamination

can be estimated to extend to bedrock interface (at a depth of approximately 10 feet below

grade).

6.1.4 Remedial Action Objectives
The development of remedial action objectives is the first step toward developing
remedial alternatives for affected site media. The objective of any site remedial action is to

protect human health and the environment.
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6.1.4.1 Groundwater

Site remedial action objectivés have been defined to address the following
site-related conceﬁw for the on-site groundwater: 1) ARARs for several organic and
inorganic compounds are exceeded in the on-site groundwater; and 2) the potentiometric
surface contour maps presented in the RI suggest the horizontal groundwater flow direction
is such that the unconsolidated aquifer has the potential to dischargé to the Cayuga Creek.

Based on these concerns, the remedial action objectives developed for the on-site
groundwater are the following: 1) restore groundwater quality to meet ARARs; and
2) prevent further migration of groundwater contaminants to the Cayuga Creek.

6.1.4.2 Contaminated Soil

While the former burn pit area is accessible to the base personnel and there is a
potential for exposure to the soils through dermal contact; incidental ingestion and fugitive
dust inhalation routes, the revised risk calculations in Section 5.1.2 indicate that the
carcinogenic risk and non-carcinogenic hazard for the soil pathway are both well within the
acceptable range. Therefore, prevention of soil contact is not required. The soils remain
as a potential and continuing source of groundwater contamination. Based on the data

collected to date, the remedial action objective with regard to soils is to prevent continued

. degradation of groundwater quality by soil contamination.

6.1.5 Determination of Appropriate General Response Actions

The second step of Phase I is to determine appropriate general response actions for
site remediation. General response actions are broad categories of activities that, by -
themselves or in combination with othér general response actions, will satisfy the remedial

action objectives.
6.1.5.1 General Response Actions for Groundwater Remediation
General response actions that are potentially appropriate for the on-site groundwater

at Site 10 are the following:

. No Action
. Limited Action
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6.1.5.2

6.1.6

Containment
Collection
Treatment

Disposal

General Response Actions for Soil Remediation

General response actions that are potentially appropriate for the on-site
contaminated soils at Site 10 are the following:

No Action
Limited Action
Containment
Removal
Treatment
Disposal

Identification and Screening of Remedial Technologies
The goal of this step in the FS process is to identify one or more technically feasible

remedial technologies for each general response action. These technologies can then be

grouped as appropriate to form remedial alternatives meeting the remedial action objectives.

The screening criteria employed to eliminate remedial technologies which are not technically

suitable for the Site 10 area were based on a consideration of:

The physical and hydrogeological characteristics of the site;

The physical and chemical properties of the .contaminants of concern in soil
and groundwater; and

Characteristics and technical requirements associated with the available
remedial technologies with respect to the site-specific conditions (including
effectiveness, useful life, operatons and maintenance requirements,

performance records, and constructability).
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The technology screening process was conducted individually for each of the two
media of concern to individually establish the fulfillment of the respective remedial active
objectives for both the groundwater and contaminated soil. Results of the technology
identification and screening process for the groundwater and contaminated soil media are
presented in Tables 6-5 and 6-6, respectivély; Tables 6-5 and 6-6 present a brief description
of each technology, along with the result of screening, including the reason for elimination

where appropriate.

6.1.7 Evaluation of Technology Process Options

Once applicable technologies are identified, technology process .options are
developed to correspond to the technologies. In this step, the technology process options
considered to be implementable (those retained in Tables 6-5 and 6-6) are evaluated in
greater detail in order to select one or more process to represent each technology type.

Process options are evaluated on the basis of three criteria: effectiveness, implementability,
e

and cost. The primary emphasis is on effectiveness. The criteria are defined as follows:
e
Effectiveness - Each technology process option is evaluated on effectiveness
relative to other process options within the same technology type. The evaluation

focuses on three factors:

. The ability of process options to handle estimated volumes of contaminated
media and for meeting the remedial action objectives.

. The likely impacts to human health and the environment during the
construction and implementation phase of remediation.

. The proven perfonnanceénd reliability of the technology for remediating the

medium of concern under existing site conditions.
Implementability - This criterion encompasses both the technical and administrative
feasibility of implementing the technology process option. Emphasis is placed on

the following:

. The ability to construct the technology of the site.
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TABLE 6-5

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - SITE 10
IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES

GROUNDWATER
GROUNDWATER GENERAL GENERAL SPECIFIC TECHNOLOGY SCREENING
RESPONSE ACTION TECHNOLOQGY (1) TECHNOLOGY (1) DESCRIPTION RESULT
MULTI Combination of vegetative layer, Potentially applicable
MEDIA clay, sand, and synthetic membrane :
I CAPS |
Low permeability soil liner Eliminated - not as effective as multimedia
' cap
SLURRY Vertical trench excavated Potentially applicable
WALLS under a slurry
CONTAINMENT I
°|" Injection of grout to reduce Eliminated - difficuit to implement and not
oo SUBSURFACE groundwater flow in formation reliable
BARRIERS
Pilings of wood, steel, or concrete Eliminated - not as effective as other
impermeable barriers
Grouting or block displacement Eliminated - difficult to seal within
to form a horizontal bottom seal saturated zone
EXTRACTION Pumping wells to extract Potentially applicable
WELLS groundwater .
EXTRACTION
WELLS Pumping wells to extract with Eliminated - due to complexity of bedrock
injection wells for flushing aquifer
COLLECTION |
SUBSURFACE SUBSURFACE Subsurface drains installed arround Potentially applicable
DRAINS DRAINS the perimeter

Note:

(1) Shading indicates that a technology has been eliminated in the screening process.

tab6-5.wk1
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GROUNDWATER GENERAL
RESPONSE ACTION

TECHNOLOGY (1)

GENERAL

TABLE 6-5

NIAGARA FALLS INTERNATIONAL AIRPORT

LIMITED RV/FS - SITE 10
IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES

GROUNDWATER
SPECIFIC TECHNOLOGY
TECHNOLOGY (1) DESCRIPTION

b
THh2
z ﬁr,(,sﬁz
N /

1  SCREENING

RESULT

DISCHARGE |

81-9

BIOLOGICAL

AIR

STRIPPING

TREATMENT
DISCHARGE

Note:

tab6-5.wk1

PHYSICAL

N

Discharge untreated groundwater
to surface water bodies on-site

Transport and treat contaminated

groundwater at off-site facility_____—
\-‘___’——-———-——"‘_

(f)Tscharge untreated groundwater
to POTW

Discharge untreated groundwater
to off-site surface water

Transformation of organics via
aerobic microorganisms

Transformation of organics via
anaerobic microorganisms

Removal of VOCs in groundwater
by transfer to gaseous phase

Removal of VOCs by steam

Adsorption of VOCs onto
activated carbon

Concentration of organic and

inorganic species by reverse 0smosis

or ultrafiltration

(1) Shading indicates that a technology has beén eliminated in the screening process.

Page 2 of 3

1

Elir/'ninated - will not meet ARARs

Eliminated - the cost of off-site treatment ‘«\)()M){
is.prohibitive - S

-Eliminated - will not meet ARARS

g

Eliminated - will not meet ARARs

Eliminated - unproven for chlorinated organics

Eliminated - not cost effective for low
strength waste

Potentially applicable

Eliminated - no technological advantage
relative to air stripping.

Eliminated - absorbtion of Vinyl chloride
and Benzene is not effective

Eliminated - due to the complex nature of the
technology without advantage
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TABLE 6-5

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - SITE 10
- IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES

. . .
[ v

SCREENING >
RESULT

GROUNDWATER
GROUNDWATER GENERAL GENERAL SPECIFIC TECHNOLOGY "
RESPONSE ACTION TECHNOLOGY (1) TECHNOLOGY (1) DESCRIPTION
Destruction of organics by oxii_iation
OXIDATION using ozone/UV or ozone/peroxide
CHEMICAL y
Alteration of chemical equilibria to
PRECIPITATION reduce solubility of metals
; ON-SITE SURFACE Discharge treated groundwater
" DISCHARGE WATER to surface water bodies on-site

Discharge treated groundwater

o OFF-SITE POTW to POTW

L DISCHARGE

© Discharge treated groundwater
to off-site surface water
In-situ stimulation and enhancement
of aerobic degradative processes
In-situ stimulation and enhancement
of anaerobic degradative processes

Note:
(1) Shading indicates that a technology has been eliminated in the screening process.
tab6-5.wk1 Page 30f3

“Potentially applicable

Potentially applicable as pretreatment for
metals removal

Potentially applicable

Potentially applicable

Eliminated - no advantage over on-site
discharge

Eliminated - low permeability soils/ unproven ’
for chlorinated organics

Eliminated - not proven technology
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TABLE 6-6
NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - SITE 10
IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES

SOIL
SOIL/WASTE GENERAL GENERAL SPECIFIC " ‘TECHNOLOGY . 'SCREENING *
RESPONSE ACTION TECHNOLOGY TECHNOLOGY > DESCRIPTION < RESULT
- ' # MULT) Combination of vegetative Iéyer, Pofgntlally abbllca_ble
; MEDIA sand, and synthetic membrane M ‘
. CAPS St o :
s Low permeability soil liner Eliminated - not as effective as multi-media
cap
SLURRY Vertical trench excavated Potentially applicable
WALLS under a slurry :
CONTAINMENT ] N
o : ~ Injection of grout to reduce “ Eliminated - difficult tq_lmplement and not
P SUBSURFACE | groundwater fiow in formation c reliable
BARRIERS B,
_Pilings of wood, steel, or concrete  Eliminated - not as effective as other
= Impermeable barriers
'Grouting or block dlsplacemeht Eliminated - difficult to seal within
to form a horizontal bottom seal N saturated zone
Excavate unconsolidated overburden Potentially applicable
EXCAVATION including the unsaturated zone
EXCAVATION/
DISPOSAL Dispose soils (including contaminated Potentially applicable
DISPOSAL porewaters) in treatment and disposal
facility
NOTE:
(1) Shading indicates that a technology has been eliminated in the screening process.
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TABLE 66
NIAGARA FALLS INTERNATIONAL AIRPORT

LIMITED RI/FS - SITE 10
IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES

SOIL ‘
SOILU/WASTE GENERAL GENERAL g SPECIFIC TECHNOLOGY . SCREENING

RESPONSE ACTION TECHNOLOGY TECHNOLOGY DESCRIPTION RESULT

g ' Excavate unconsolidated overburden Potentially applicable

REMOVAL EXCAVATION including the unsaturated zone
NS 2 Destruction of organics by oxidation Eliminated - not practical for Site 10 due to
‘ NEANE using on-site rotary kiln expected low waste volume
REMOVAL/ON-SITE OFF-SITE Destruction of organics by oxidation  Potentiaily applicable
TREATMENT THERMAL INCINERATION using off-gite rotary kiin

Removal of VOCs and semi-VOCs by Eliminated - off-site facilities not available
oxidation at a lower temperature

Stabilization of contaminants by - Eliminated --not practical for Site 10 due to
AN FICATH chemical reagents complex mixture of contaminants
PHYSICAL/ SOIL ) Mobilization and extraction of Potentially applicable
CHEMICAL WASHING -7 contamination

1¢-9

¥ Removal of VOCs and semi-VOCs by Eliminated - not effective due to low

? transfer of gaseous phase permeability of overburden
In-gitu stimulation and enhancement Eliminated - low permeability soils/ unproven
of aerobic degradation process for chlorinated organics

in-situ stimulation and enhancement Eliminated - not proven technology
of anaerobic degradation process

Stabilization of contaminants by Eliminated - not practical for VOCs
chemical reagents '

Mobilization and extraction of Eliminated - not effective due to
contamination low permaeability and heterogenuity of soils

Removal of VOC and semi-VOC by Eliminated - not effective due to low
transfer of gaseous phase permeability of overburden

NOTE:
(1) Shading indicates that a technology has been eliminated in the screening process.
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The ability to obtain necessary permits for any off-site action.
*  The availability (including capacity) of treatment, storage and disposal
services, where applicable.
e The availability of necessary equipment and skilled workers to implement the
- technology.

Cost - At this stage of the evaluation, costs are developed on a relative and

‘»qualitative basis as "low", "moderate”, or "high". Detailed cost estimates are not
generated for each technology. Relative capital and operation and maintenance
(O&M) costs, based on engineering judgement, are used to compare technology
process options within the same technology type. The cost criterion plays only a .
limited role in the screening of technologies at this stage in the FS.

The following subsections present the evaluations of the technology process options

for groundwater and soil.

6.1.7.1 Groundwater Technology Process Options
*Containment

*Multi-Media Cap
Description - Capping involves the installation of an impermeable barrier over the
contaminated soil to restrict access and reduce infiltration of precipitation into the
soil.

Cap materials can either be natural or synthetic. Commonly used materials

include low permeability clay, such as bentonite; and synthetic membranes such as

high density polyethylene (HPDE) and polyvinyl chloride (PVC) membranes. A
typical multi-media cap coﬁsists of 6 inches of compacted subgrade, a 40 mil very
low density polyethylene (VLDPE) geomembrane as an impermeable . barrier,
24 inches of protective cover, and 6 inches of soil which would support vegetation.

Caps must be designed and constructed to provide long-term minimization of
migration of liquids through the closed site, function with minimum maintenance,

promote drainage and minimize erosion of the cover, accommodate settling and
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subsidence to maintain the cover’s integrity, and have a permeability less than or

equal to the permeability of any bottom liner system or natural subsoils.

. Effectiveness - Capping provides an effective-means of controlling the mobility of
~contaminants from the vadose zone to.the groundwater. The cap would aid in

meeting a remedial action objective by effectively eliminating the mobility of

-contaminants ‘into the groundwater. However, capping alone will not eliminate
-further:migration of contaminants from the source area (test burn area). '

Implementability - Capping is readily implementable at this site. The equipment

and resources are readily available for the capping option.

Cost - The capital costs are moderate for a media-media cap. O&M costs would be

relatively low. -

Screening - Capping could be effective in reducing the migration of contaminants
from- the contaminated soil in the unsaturated zone to the groundwater and is
therefore retained for incorporation into the remedial response alternatives.
*Slurry Wall

Description - A slurry wall barrier is often used, either alone or in conjunction

with-a low permeability cap, to minimize groundwater flow into and/or out of a

.contaminated area. Thus, slurry walls could be used to minimize groundwater

inflow: to the:site.and/or contaminated groundwater discharge from the site.

A shurry wall is constructed in a vertical trench that is excavated under slurry

-and-then backfilled with impermeable material. - This slurry, which usually consists

of ‘a- mixture -of water and bentonite or cement-bentonite, acts essentially like a

- drilling fluidz+: It hydraulically shores the- trench: to prevent collapse and

simultaneously forms a filter cake on the trench walls to prevent high fluid losses

into the surrounding soil.

B
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- Effectiveness - A slurry wall could be used to reduce further contaminant

migration in the on-site overburden aquifer but not the bedrock aquifer. Because
a slurry wall would only be keyed into the top of bedrock, containment of bedrock

groundwater would not be achieved. No adverse impacts to human health and the .

- environment would result during implementation of this option.

- implementability -~ Slurry wall construction is relatively straightforward and the
- necessary equipment and skilled:labor required to construct such a wall are readily

available. Th%ite poses no obvious difficulties for slurry wall construction. Any
soils excavated during construction would require proper treatment/disposal. -

Cost - Capital costs for installation of a slurry wall around the contaminated soils
of the burning area would be moderate. O&M costs would be low to moderate

depending on the extent of monitoring required.

Screening - Slurry walls could be effective in reducing/diverting the flow of
groundwater at the site and are therefore retained for incorporation into the

remedial alternatives.

. Collecflon

*Extraction Wells
Description - Construction of an extraction well system involves drilling the well

- holej-installing the casing, grouting-and sealing the annular space, installing well
- screens, fittings, graded filter material and gravel pack, installing pump systems and

developing the wells.

Effectiveness - Extraction wells are the standard technology for long-term
groundwater collection from depths where interceptor trenches are of low feasibility.
The recovered groundwater would require treatment prior to off-site discharge.
There would be minimal adverse impacts to human health or the environment
expected in the short-term with the installation of extraction wells.
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Extraction wells have several possible modes of failure: well failure, pump
failure, and power failure. Well failure can occur through the clogging and
corrosion of gravel packs or the breakage or blocking of well screens. Well failure
is a slow, progressive process that can be remedied without seriously sacrificing the
performance of the system. Pump and power failure usually occur without warning.
The impact of pump failure can be minimized by providing a spare pump. Power
failure does not pose a serious threat to the performance of the groundwater
recovery system, since these failures can generally be rectified in a short period of
time.

As indicated in Appendix F, the required groundwater extraction system
consists of a single bedrock pumping well. The estimated hydraulic coﬁducn'vity is
1.00 x 10°3 cm/sec for the bedrock aquifer. Since extraction wells are applicable for
hydraulic conductivities greater than 1 x 107 cm/sec, extraction wells will be

effective for this site. &\u"”‘

N e

Implementability - Extraction wells are readily implementable at this site. The
materials and labor needed for well installation are readily available. Cuttings from

well installation would require proper disposal.

Cost - The capital cost for a well extraction system would be moderate. O&M costs -

would be low to moderate.

-Screening - Extraction wells: are a proven technology for groundwater removal.

Therefore, this option is retained for further evaluation.

*Perimeter Drains/Trench Drains

Description - Trench drains are constructed by excavating a trench into the stratum
of concern, several feet below the ground water table, placing a perforated drainage
pipe encapsulated in filter fabric near the bottom of the trench, surrounding the pipe
with several feet of crushed stone or gravel, and backfilling the remainder of the

trench with soil. The permeable materials surrounding the pipe create a passive
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drainage path, allowing the water to flow into.it. The passive trench drain system

ties into regularly spaced sumps that are used to pump water from the system.
Trench drains can be used both to collect uncontaminated groundwater from

upgradient of the site, to reduce flow volume through the contaminated zone, and

to remove contaminated groundwater for treatment.

Effectiveness - Trench drains have the advantage of being able to encompass large
capture zones. In addition, the installation of a highly impermeable barrier on the

‘downgradient wall of the trench can minimize migration of site-related chemical

constituents past the trench. However, trenches are relatively inflexible and may be
difficult to locate at sites where many physical constraints exist. There could be
minimal short-term impacts to human health and the environment during’
construction due to exposure to contaminated groundwater and soils. Soils

excavated during trench installation would require proper disposal.

Implementability - The construction of trench drains is relatively straightforward
and requires readily available equipment and labor. The site does not have the
physical constraints (underground tanks, buried utilities, roads, buildings) that
would affect the implementability of trenches.

Trench soil disposal will not adversely impact implementation of this collection

technology.

Cost - In general, moderate capital costs and low O&M costs are associated with

a trench drain system.

Screening - Because of the effectiveness for collecting groundwater over a largé
area, perimeter/trench drains are retained for incorporation in the remedial response

alternatives.
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*Groundwater Treatment -

*Air Stripping

Description - Air stripping is a mass transfer process in which volatile
contaminants in the liquid phase are transferred into the gaseous phase. Air
stripping of contaminated groundwater is governed by the equilibrium relationship
of Henry’s law. Henry’s law states that the partial pressure of a gas or volatile

.-compound in the air above a dilute aqueous solution is directly proportional to its

~"concentration in the solution. . Mathematically,

P, = (H) (X))
Where: . :
~*Py; = partial pressure of compound A in air (atmospheres)
Ha =  Henry's law constant for compound A (atmospheres)
- X, = mole-fraction of A in'solution,:dimensionless

- +Two general types of air strippers are-employed:in treating groundwater for
volatile organics: packed towers and shallow trays. Because the capital cost of the
shallow tray systems is significantly higher than that of the packed tower systems

- 7and-O&M costs are comparable, -only the packed tower.will be evaluated. Transfer

of volatile organics from water to air is most efficiently accomplished in a packed
tower, -with countercurrent flow of air and water. This configuration provides a
high: level of turbulence and a very large surface area for mass transfer. A

.packed-tower air stripper consists. of the tower shell, packing material, tower

- 1internals including the liquid: distributor and redistributor,.packing support plates,

and demister pad; pumps and piping for the water; and a blower to provide air to

the base of the tower. Typical construction materials for the tower shell are

- -fiber-reinforced plastic, aluminum, coated carbon steel, and stainless steel. Various
- types .of plastic packing are available:in a range of sizes-and shapes. Various new

plastic packing have been designed:with open structures and many edges or points

to minimize pressure drop while increasing the: wetted surface area available for

~air/water contact and mass-transfer. Feed distributors maintain uniform evenly
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.distributed flow:of the water throughout the packed tower, which is critical to

efficient operation.

Effectiveness - Air stripping is used to remove dissolved volatile organic
compounds from‘contaminated groundwater and is most effective on compounds
with Henry’s Law constants greater than 1.0 x 10~4 atmospheres-cubic ineters/mole.
‘Following are the Henry’s Law constants (atmospheres-cubic meter/mole in solution

at 20°C) for the selected-contaminants of concern:at this site:

Benzene : 440 x 103
Carbon Tetrachloride 2.14 x 102
Chloroform - 3.33x 1073
cis-1,2-Dichloroethylene 2.97 x 1073
1,2 Dichloropropane 2.23x 1073
Tetrachloroethylene 1.30 x 102
. Toluene -+ - . © 519x103
1;1,1-Trichloroethane - 1.32x102
Trichloroethylene . 7.64x103
‘Vinyl chloride . 218 x 1072

These values indicate that air stripping is a well suited and effective method for
removal of these contaminants of concern-found.at the site.

Practical feed concentrations -are-limited to about 100 mg/1 total organics. In this
application;-using the design concentration for.each: contaminant, the total toxic organics
in the feed would .be. approximately 10 mg/l. A properly designed and operated
packed-tower air stripper can achieve greater than 99 percent removal of volatile organics
from water.

Implementation of this technology should not have an adverse health impact.

Implementability - The materials and labor needed to install an air stripper are

readily available. Prior to the waste stream entering the air stripper, pre-treatment

measures should be considered. These measures include: 1) removal of suspended
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solids; and 2) removal of dissolved metals (iron, manganese, calcium and
magnesium). Although suspended solids were not analyzed in the Rl, a comparison
of total and soluble metals concentrations indicates that TSS concentrations are in
excess of 30 to 190 mg/l. Suspended solids concentrations to the packed tower
should be less than 5 to 10 mg/L. Residuals from an air stripping process include
the treated water and contaminated off-gas. Treatment of the off-gas may, if
required to meet regulatory requirements, may be accomplished through utilization
of vapor phase carbon or fume incineration.

The packed tower is a well understood technology. There is a considerable
theoretic foundation established for the system which has been widely used in the
process industry. There are alternative configurations available which could be
considered in the final design.

-Cost - The cost for installing an air stripper is low, but overall system costs will be

moderate if air emission controls are required. The O&M cost is generally low and
depends on the frequency of packing replacement. Again, off-gas treatment

increases the O&M costs to moderate or high levels.

Screening..- This option is applicable to the treatment of volatile organic

compounds in the groundwater and is therefore retained for further evaluation.

*Chemical Oxidation

Description - Liquid phase chemical oxidation is a process in which the oxidation
state of a substance is increased, and involves the loss of electrons by the (oxidized)
compound. Oxidizing agents most often supply oxygen during the oxidation
process, however other electron acceptors can be utilized. Some of the most
effective oxidants (also known as reducing agents which donate electrons) include:
fluorine, hydroxyl radical, ozone and hydrogen peroxide.

With the exception of fluorine, hydroxyl radicals have the highest oxidation
potential of any of the commonly used oxidants. When either hydrogen peroxide
(Hy0,) or ozbne is catalyzed with ultraviolet light (UV) at wavelengths in the range
of 260 to 400 nm, hydroxyl radicals are formed which then react with the organic
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contaminant. One molecule of H,0, under UV radiation converts to two hydroxyl
radicals. One molecule of ozone under UV light converts to one hydroxyl radical.
Certain metal ions can yield hydroxyl radical(s); however, they have limitations due
to organic complexing of the metal ions and poor oxidation efficiency at low organic
concentrations.

Neither H,0, nor ozone contain metals or halogens which can lead to
undesirable by-products during the organic oxidation process. H,0, has certain
inherent advantages over ozome. H,0, is supplied commercially as an easily
handled liquid which has infinite solubility in water. Ozone is a toxic gas with
limited water solubility. The water solubility of H,0, simplifies the reactor design,
in terms of oxidant addition, mixing of the reactants, and elimination of fugitive
toxic gases. Typically, H,O, storage and feed systems are relatively inexpensive
compared to ozone generation and feed equipment. For these reasons, only the
UV/H,0, process will be considered.

The equipment used in UV/H,0, oxidation consists of two modules; an Hy0,
storage and feed system and a UV reactor. Materials of construction for tank piping
and fittings and an accurate metering pump, must be carefully selected. High purity
aluminum, stainless steel and certain plastics such as teflon can be used. A smaller
system storage tank could also be constructed from a special stabilized grade of high
density polyethylene.

The UV reactor is stainless steel and both gravity and pressurized designs can
be used. Recycle of the process water can be provided and adjusted to the desired
rate to ensure turbulent flow in the reactor. Mercury vapor UV lamps from 25 to
10,000 watts can be employed. The most common, commercially available UV
reactor designs are plug flow and complete mix reactors. Plug flow reactors
typically have evenly spaced lamps and are usually operated by gravity or at very
low pressures. The absence of turbulence in this design requires that turbidity and
suspended solids be removed before the reactor.

Reactors of the complete mix type are usually pressurized but can flow by
gravity. The aqueous waste stream surrounds the UV lamps which are placed inside

a transparent sleeve, typically made of quartz or special grades of teflon. Moderate
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levels of turbidity or suspended solids can be tolerated in this type of design due to
the turbulent flow pattern.

- Effectiveness-- UV light catalyzed H,0, process has been demonstrated to be

effective for the destruction of many VOCs. There are no toxic by-products of
UV/H,0, oxidation. Typically there are no off-gases produced by this process
which require further treatment. Due to the low level of chlorinated VOCs detected

" in site groundwater, concentrations of chlorine in the effluent as chloride and/or

hydrochloric acid, would be minimal. Based on the concentrations of 4.040 mg/1
cis-1,2-dichloroethylene, 4.433 mg/1 trichloroethylene, and 0.206 mg/1 vinyl
chloride, the chloride concentration would only increase by 7 mg/l. The average

. chloride concentration in wells MW10-A to MW10-E is 24.9 mg/], and an additional

7 mg/1 will not elevate the concentration over the 250 mg/l 6 NYCRR Part 703
limit. UV/H,0, oxidation can be used in conjunction with other treatment

processes, and can be used alone where the water contains only low to moderate

-.. levels of toxic organic compounds and little else. The process would be designed

for destruction of organics to below detection limits.

The major parameters to consider in designing UV reactors for chemical
oxidation are: concentration of pollutants, type of pollutants, UV absorption of
waste and treatment objective. The compounds of concern are benzene,
cis-1,2-dichloroethylene (DCE), trichloroethylene (TCE), and vinyl chloride (VC).
DCE, TCE, and VC are readily oxidized. A bench scale study would be required to
determine the specific removal rates achievable for the site’s groundwater, any
pretreatment requirements, and estimated O&M costs (chemical and electrical

requirements).

Implementability - The equipment, chemicals and services needed to implement
this process are readily available. ARARs for discharge of treated water would have
to be met. The treatment system cannot handle turbid water. As indicated in
Table 4-5, the groundwater from the monitoring wells is cloudy. Therefore,

== pretreatment for metals/solids would be required to prevent fouling of the unit and
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- meet discharge standards. Site features or other related factors should not adversely
impact the implementation of this technology.

* Cost - The capital costs for installing a chemical oxidation system are moderate.
Moderate to high O&M costs are associated with this option.

Screening - This option is potentially applicable for groundwater treatment.
However, the capital and O&M costs for this treatment option are significantly
higher than for air stripping at this fairly low flow rate. This might not be the case

.-if-air emission controlswere required for air stripping. -However, Section 6.1.7.1 -
Polishing Treatment for Off-Gases indicates that such treatment is not anticipated
at this time. Therefore, chemical oxidation is not retained for further evaluation.

*Chemical:Precipitation
Description - The groundwater sampling results indicate that the metals which are
in excess of the ARARs for surface water discharge are aluminum, copper, iron, and
wzine.:::‘The -average -concentrations -of these . metals. are 1.81 mg/l1 (soluble),

- 0.034 mg/1 (solute), and 0.78 mg/1 (soluble), respectively. The go(reming ‘water

~quality standard:for each -of the metals is 0.1, .030, 0.3, .03 mg/L, respéctively,
based on 6 NYCRR Chapter X, Part 703.

. -Not only is the iron concentration greater than the water quality standards,
but the presence of this metal can cause operational problems with the packed tower
for air stripping. The majority of the iron present in-the groundwater is in the
ferrous form (Fe 2%). Iron in this form is highly soluble in water making it difficult
to remove by sedimentation or filtration. Aeration processes, such as the packed
tower air stripper createbxidizing conditions converting iron to the less soluble
ferric form (Fe 3*). In order to remove iron, prior to the air stripper or chemical
oxidation, it can be oxidized and precipitated.

The principle mechanism of precipitation involves the lowering of the
solubility of a metallic constituent by the addition of an alkaline reagent. The first
unit process in this operation is the pH control system which raises groundwater pH

to a level to precipitate the contaminant (approximately 9 to 10). The pH control
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system includes a precipitaton reactor (tank, mixer, and pH control
instrumentation) and chemical feed system (storage tanks and metering pumps).
Sodium hydroxide will be used rather than lime due to the problems associated with
calcium precipitation in the air stripper. Following the precipitation reactor, the
groundwater enters a-clarifier where solids are allowed to settle out. ‘A polymer is
sometimes added to allow the solids to agglomerate and improve the settling
characteristics. Because the air stripping system requires suspended total solids
concentrations less than 5 to 10 mg/], the effluent from the settling tanks is passed
through a sand filter. The filtered water is neutralized by the addition of sulfuric
or hydrochloric acid prior to passing it through the air stripper. The solids in the
clarifier underflow are discharged to a sludge holding tank for subsequent
de-watering before off-site disposal.

Effectiveness - Chemical precipitation is an effective and reliable conventional
technology for metals removal to fractional parts-per-million levels. Chemical
precipitation has been successfully used for removing heavy metals and other
inorganics from water but is not suitable for 6rgam'cs removal. The process is
limited by the fact that not all metals have a common optimum pH at which they
precipitate. Chelating and complexing agents can interfere with the precipitation

process, but laboratory-scale testing can be used to optimize the full-scale process.

Implementability - The materials and labor needed for proper installation of this
process are readily available. Chemical precipitation could meet the remedial action
objectives for metals/solids removal in the groundwater, either alone or in
combination with a polishing treatment such as filtration. Sludge generated in this
process would require proper handling and disposal. When the treatment vessels
are covered to prevent volatile emissions, there are no adverse impacts to human

health and the environment during remedy implementation.

" Cost - The capital cost for implementing this process option is generally moderate.

The costs for chemicals, sludge disposal, labor, and maintenance result in moderate

O&M costs.
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Screening - Chemical precipitation is effective in removing metals and suspended
solids from groundwater (pretreatment required for both the air stripper and
chemical oxidation systems). Chemical precipitation is retained for further

consideration in the overall groundwater treatment train.

Polishing Treatment for Off-Gases A
The New York State Air Guide-1 provides a method for.determining ambient impact
both long- and short-term. It calculates the maximum potential annual impact, using the

following equation:

Cp (ug/m3) = 42180
h 2.16

where Q is the hourly emission rate (Ibs/hr) and h is the stack height (ft). The maximum

short-term impact, C,, from the point source is determined using the equation below:
C,, (ug/m®) = 420Cp

Table 6-7 provides the maximum potential annual impact, the annual guideline
concentration, the maximum short-term impact, and the short-term guideline concentration
for each contaminant. The values are based on the average contaminant concentrations
determined in Section 6.1.3.1. For the purposes of this calculation, a packed towner height
of 30 feet was assumed.

The following observations can be made from the table. The maximum hourly
emission for all of the compounds is well below 0.1 lb/hr. This is of primary importance
with respect to benzene, chloroform, and vinyl chloride which are the only high toxicity
contaminants being discharged to the atmosphere. The emission rates for benzene, carbon
tetrachloride and vinyl chloride are 6.7 x 10°6,8.3 x 10°%,and 1.0 x 103 Ib/hr, respectively.
Additionally, it can be seen that for all of the compounds the maximum potential annual
impact is lower than the AGC and the maximum short term impact is lower than the SGC
for all contaminants. Based on this analysis and present regulations, it is anticipated that
vapor phase treatment will not be required for the off-gas from the air stripper. Therefore,
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Table 6-7
NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - IRP SITE 10

AIR EMISSIONS ANALYSIS

- ES] R . \? 12 4 “‘
Hourly Maximum » % F Maximum . ' &
Emisison | ZAnnual | NYSDEC [ Short-Term NYSDEC )
Rate " Impact AGCs "~ Impact SGCs
Compound (Ib/hr) (ug/m®) wgmd | (ug/md (ug/m?)
Volatiles” : 5
Benzene 5.7E-06 1.8E-05 1.2E-01 7.7E-03 /30.0 P
Carbon 8.3E-06 23E-05 | 7.0E-02 9.5E-02 - 1,300.0
Tetrachloride 3 i
Chloroform 3.6E-05 9.7E-05 | 23.0 41E-01 - 9800 .
@ 1,2 Dichlorethylene 2.0E-02 55E-02 | 1,900.0 23.1 190,000.0 N
& (cis) '
1,2 Dichloropropane 2.7E-06 '7.2E-06 1.5E-01 3.0E-03 .83,000.0 : v
Tetrachloroethylene 9.5E-07 2.6E-06 7.5E-02 1.1E-03 81,000.0
Toluene 3.6E-06 9.8E-06 2,000.0 4.1E-03 89,000.0
1,1,1 1.5E-06 | -3.9E-06 1,000.0 1.7€-03 450,000.0
Trichloroethane
Trichloroethylene 2,2E-02 .6.0E-02 4.5E-01 253 33,000.0
Vinyl chloride 1.0E-03 2.8E-03 2.0E-02 12 1,300.0
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vapor -phase treatment will not be retained for further evaluation. This is still subject to
regulatory review.

P

6.1.7.2 Soil Technology Process Options
*Containment
 Multi-media cap and slurry wall technologies have been evaluated in Section 6.1.7.1.

*Removal
*Excavation
. Description. - The excavation: of the unconsolidated- overburden, including the

unsaturated zone, for disposal or treatment.

Effectiveness — The excavation of the contaminated soils would effectively prevent
continued degradation of groundwater quality by removing the source. The soils in
the saturated zone would be addressed by groundwater recovery and treatment.

lmplemeniabllity - The major challenge to excavation is controlling the release of
contaminated particulates and VOCs into- the atmosphere during excavation.
Measures to prevent thé release of contaminants into the air include covering of the
exposed contaminated soils, and suppression of dust through spraying with water
- and/or:a chemical suppressant during dry weather peﬁods. Proper respitory and
dermal-protection would be required for site workers. 4
The normal limit of excavation equipment is approximately 15 feet. The
excavation of the unsaturated soils is to a depth of 5 feet. Therefore, excavation is

. implementable..

Cost - The cost of excavation is low to moderate, depending on the depth of

excavation.
‘Screening - Excavation will effectively remove the source of continued

groundwater contamination and can be implemented without special methods.

Therefore, it is retained for incorporation into the remedial response alternatives.
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*Treatment

* Off-Site Incineration _

Description - In high temperature incineration, the organic material in the soil is
oxidized into combustion products of carbon dioxide, hydrogen chloride, and water.
The most widely used thermal treatment technology is the rotary kiln incinerator.

Effectiveness - Thermal treatment is capable of destroying all of the organic
compounds found in the contaminated soil at Site 10. The technology would

permanently remove the toxicity of the soil.

Implementability - Soil processing by fixed-based facilities involves only the rotary
kiln process option. Off-site rotary kilns are readily available. This project involves
only 1,500 cubic yards of contaminated soil, so that the cost, scheduling, and
availability of trucks will not be a problem. There are no permitting issues which
would limit the implementability of this technology.

Cost - Thermal treatment costs are highly site-specific. Variables affecting cost
includes quantities of soil, heat content, debris content, and moisture. Costs for

incineration are high.

Screening - Off-site incineration will permanently treat the contaminants in the
soil from Site 10 and rotary kiln incinerators which accept contaminated soil are
readily available. Therefore, off-site incineration will be retained for incorporation

into the remedial response alternatives.  _

*Soil Washing _

Description - Soil washing is a volume reduction method for treating excavated
soils. It is based on the principal that the contaminants are associated primarily
with soil components finer than 200 mesh, (including fine silts, clays, and soil
organic matter). Excavated soils are screened to remove oversize debris greater than
one-inch in diameter. Once the debris is removed, the contaminated soil is fed to

the soil washing system, where it is slurried with water. Itis screened again and fed
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to froth flotation where hydrophobic components (oil, clay minerals) are removed
in the froth phase. The soil slurry then enters a multi-stage, countercurrent,
attrition/classification circuit consisting of attrition scrubbing units, hydrocyclones
and spiral classifiers. The bulk of the soil is then discharged as the washed product
(treated sand). The system has two residuals, process water and contaminated
silt/clay.

Effectiveness - A number of bench-scale and full-scale tests of soil washing have
been performed on soils contaminated with VOCs, PCBs, oil and grease, phenols,
and aromatics. Soil washing fractionates the coarse soils from the fine-grained soils,
and the contaminants normally cannot be removed from the fine-grained fraction.
Since the majority of the contaminated soils at Site 10 are fine-grained silts and
clays, soil washing would not be expected to be an effective means of reducing the
volume of contaminated soils. The effectiveness of soil washing for treating the
contaminated soils at the burn pit area would have to be determined through a

treatability study.

Implementability - A processing area (solvent wash area) would be needed where
the soil is treated and the solution containing the contaminants is treated and
recycled for reuse (groundwater treatment plant). The treated soil may be used to
backfill the excavated aréa. Since there is the possibility that there may be some
residual contamination in the soil following treatment, the Land Disposal

Restrictions for certain RCRA hazardous wastes would need to be evaluated.
Cost - The costs associated with soil washing are moderate.

Screening - Although significant volume reduction is not anticipated due to soil
conditions at Site 10, soil washing will be retained for incorporation into the

remedial response alternatives because it provides a significant cost savings

compared to off-site incineration.
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6.1.8.:Selection of Representative Remedial Technologies
In this step of the FS process, at least one representative process option is selected
for each appropriate technology: type-that has been retained for further evaluation. This is
done to simplify the subsequent development and evaluation of alternatives without limiting
the flexibility.during the remedial design phase.
.. The selection of representative remedial technologies is based on the evaluations
conducted in:.Section 6.1.7.. The technologies retained:for further consideration are listed

below.

6:1.8.1 Groundwater

No Action - Selected for baseline comparison..:

- Limited Actions - Deed:restrictions, fencing and monitoring.

Containment - Multi-media cap and slurry wall were selected to represent options

. for reducing/diverting the flow. of groundwater into and/or out of the contaminated
area.

- Coflection - Pumping wells and perimeter drains were selected to represent options
for removing contaminated groundwater and help contain groundwater
éontaminants within the site boundaries. . ’
Treatment - Chemical precipitation was selected as the representative treatment for -
metals/solids removal. Air stripping was selected to represeht treatment processes
for the organic constituents in the on-site groundwater. |
Disposal - Direct discharge to the Cayuga Creek was selected to represent the
feasible disposal options for treated groundwater.

6.1.8.2 - Soils -
***'NorAction - Selected for baseline comparison.
Limited Action - Deed restrictions and fencing were selected to represent the
limited actions which reduce exposure to the contaminated soil.
Containment - Multi-media cap and slurry wall were selected to represent options
for restricting the migration of contaminants from the soil to the groundwater.
_Removal - Excavation is the only method for removing the soils for off-site or

on-site treatment.
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Treatment - Off-site incineration and soil washing were selected to represent the
treatment processes for the organic contaminants in the soil.
Disposal - Off-site landfill was selected to represent the options for disposal of

excavated soil.

6.2 DEVELOPMENT AND SCREENING OF REMEDIAL ALTERNATIVES
(PHASE 1I)
6.2.1 Introduction
6.2.1.1 Development of Remedial Alternatives
In accordance with USEPA’s "Guidance for Conducting Remedial Investigations and
Feasibility Studies” (October 1988), the general types of remedial alternatives to be

considered in the FS process for hazardous waste sites include:

. No action
¢’ Limited actions _
. Minimization or elimination of further contamination by source control (e.g.,
containment, removal, and disposal)
. Management of migration (e.g., containment, collection, treatment, and
~discharge) |

Based on the remedial action objectives and general response actions presented in
Section 6.1, seven remedial alternatives were developed using technologies that passed the
technical screening process (see Tables 6-4 and 6-5). With the exception of the No Action
Alternative (Alternative 1), each remedial alternative includes a group of the technologies
and/or other actions identified in Tables 6-4 and 6-5 that were combined in order to best
achieve the remedial objectives presented in Section 6.1.2. The seven alternatives are
outlined in Table 6-8 and described in more detail in Sections 6.2.2 through 6.2.8. A

general description of the alternatives is given below:

Alternative 1 - No Action with Monitoring
Alternative 2 - Limited Action
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TABLE 6-8

| NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - SITE 10
DEVELOPMENT OF REMEDIAL ALTERNATIVES

WA Al a A {\0" '\'P:‘v\{ :
PRt N ¥ UYALTERNATIVES =
UNIT 1 2 3A 38 4A 48

DESCRIPTION TECHNOLOGY

MONITORING . |GROUNDWATER

ADMINISTRATIVE ) DEED RESTRICTION
FENCING

CONTAINMENT CAP FLEXIBLE MEMBRANE LINER
BARRIER |PERIMETER SLURRY WALL

GW COLLECTION PERIMETER GW COLLECTION

OVERBURDEN GW COLLECTION

BEDROCK GW COLLECTION

GW TREATMENT ON-SITE  |AIR STRIPPING .

GW PRE-TREAT ON SITE CHEMICAL PRECIPITATION

GW DISPOSAL . ON-SITE SURFACE WATER
al’ SOIL REMOVAL EXCAVATION
t SOIL TREATMENT INCINERATION (OFF-SITE)
: SOIL WASHING (ON-SITE)
SOIL DISPOSAL OFF-SITE LANDFILL
BACKFILL EXISTING SOIL
NEW SOIL
HOLD FOR DETAIL ANALYSIS X X X
LEGEND
SELECTED TECHNOLOGY
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Alternative 3A - Source Containment (Cap Only), Source and Downgradient
Groundwater Collection, and On-site Groundwater Treatment with Discharge to
Cayuga Creek |
AHernative 3B - Source Containment (Cap, Circumferential Barrier ‘Wall and
" Interior Drain), Downgradient Groundwater Collecion and On-site Groundwater
Treatment with Discharge to Cayuga Creek

Alternative 4A - Source Removal and Off-site Land Disposal, Downéradient
Groundwater Collection, and On-site Groundwater Treatment with Discharge to
Cayuga Creek

Alternative 4B - Source Removal and Off-site Incineration, Downgradient
Groundwater Collection and On-site Groundwater Treatment with Discharge to
Cayuga Creek

Alternative 5 - Source Removal and On-site Soil Washing with Backfilling of
Treated Soils, Downgradient Groundwater Collection, and On-site Treatment of

Groundwater with Discharge to Cayuga Creek

6.2.1.2 Screening of Remedial Alternatives
Screening of these seven remedial alternatives-was performed using the following

criteria:

. Effectiveness (meeting ARARs and being protective of human health and the
environment). v
. Implementability (ability to construct, operate, and meet permit conditions).

. Order of magnitude cost.

The cost estimate for each remedial alternative was based on the combined sum of
the initial capital cost and the net present worth of any ongoing monitoring, operating, or
maintenance costs over a 30-year period (using five percent interest). The purpose of the
cost estimates developed was to provide a basis for relative cost comparison between the
remedial alternatives. Note that these cost estimates may not reflect the actual costs of
implementing these alternatives, and therefore should not be used for budgetary purposes.
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6.2.2 Alternative 1 - No Action with Monitoring
Description

No remedial action would take place under Alternative 1. Any improvement in
groundwater quality would be solely the result of natural processes (e.g., dilution,
groundwater flushing, volatilization, microbial degradation, etc.). Semi-annual groundwater
sampling and analysis of the on-site monitoring wells would be performed for a period of
up t6 30 years. Monitoring data would be reviewed every 5 years to determine the need

for further monitoring.

Effectiveness

Alternative 1 - No Action with Monitoring, is not effective for remediating the site.
There will be no reduction in contaminant concentrations other than that due to natural
degradation. The contaminant exposure pathways to groundwater and soil will remain.
Furthermore, there is no assurance that the groundwater ARARs will be met within any
reasonable or predictable time-frame due to natural attenuation. However, this alternative
will be carried through the detailed screening and analysis of alternatives to provide a

baseline comparison for the other alternatives.

Implementability
This alternative is easily implementable at the site.

Cost

The costs associated with implementation of Alternative 1 include only those for
groundwater sampling, analysis, and reporting. It is assumed that the monitoring will
include semi-annual groundwater sampling and analysis at ten existing monitoring wells.
The net present worth cost for this alternative has been estimated to be approximately
$215,000, based on a 30-year period at five percent interest. The cost breakdown for

Alternative 1 is presented in Table 6-9.
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TABLE 6-9

ALTERNATIVE 1: NO ACTION/MONITORING

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - SITE 10
PRELIMINARY COST ESTIMATE

; 1 PRESENT
CAPITAL COSTS UNIT | UNIT COST | QUANTITY |  WORTH
COST 1
ADMINISTRATIVE DEED RESTRICTION - LS
CONTROLS FENCING LF
CONSTRUCTION MOBILIZATION LS
CAP FLEXIBLE MEMBRANE LINER LS
BARRIER PERIMETER SLURRY WALL SF
GW COLLECTION PERIMETER GW COLLECTION SF
OVERBURDEN GW COLLECTION |  SF
 BEDROCK GW COLLECTION LS
GW TREATMENT ON-SITE  AIR STRIPPING / PRECIP. LS
SOIL REMOVAL EXCAVATION cyY
SOIL TREATMENT INCINERATION (OFF-SITE) cY
SOIL'WASHING (ON-SITE) cYy
SOIL/ ROCK DISPOSAL ..  OFF-SITE LANDFILL TON
BACKFILL EXISTING SOIL cy
. NEW SOIL cY
ENGINEERING - 15% OF CAPITAL COST ' $0
CONTINGENCY - 25% OF CAPITAL COST $0 |
| TOTAL CAPITAL COSTS $0
; ) ANNUAL | PRESENT
OPERATION, MAINTENANCE, AND MONITORING (OMM) COSTS CcOST WORTH
: COST 1
GW COLLECTION SYSTEM MAINTENANCE
GW TREATMENT SYSTEM O&M/ MONITORING
FML CAP MAINTENANCE_
GROUNDWATER MONITORING $14,000 |  $215,000
TOTAL OMM COSTS | s215.000 |
TOTAL PRESENT WORTH CAPITAL AND OMM COSTS | $215,000 |

Notes
LS - Lump Sum
LF - Linear Feet

SF - Square Feet
CY - Cubic Yard

1 - Present worth for OMM costs calculated assuming a period of 30 years at 5% interest.

P-COST1.wk1
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Screening
Because Alternative 1 is required for baseline comparative purposes, it will be

retained for further evaluation as a part of the detailed analysis presented in Section 6.3.

6.2.3 Alternative 2 - Limited Action
Description |
“Alternative 2 is similar to that discussed above and includes the following additional
provisions:to reduce human exposure -to contamination in the Site 10 area:
~e-." Enactment of deed restrictions for the Site:10 property to restrict land use in/
contaminated areas.
. Enactment of deed restrictions for the site and surrounding properties in order
to restrict the use of groundwater in the area.
. Fencing of the area to eliminate future activities at the site which could result

in exposure to groundwater.

Effectiveness ‘
Human health would be protected to greater extent under this alternative than with

:Alternative:1 (above) by minimizing human contact with the contaminated soils and

potential groundwater exposures. However, the contaminants in soils and groundwater
would remain with potential for off-site migration. There is no assurance that
media-specific ARARs would be met for the media of concern within any reasonable or
predictable time-frame. Alternative 2 is, therefore, judged not capable of achieving the

remedial objectives for the site.

Implementability

There are no limitations associated with implementation of the fencing, monitoring,

+and deed restrictions for this alternative. In implementing deed restrictions, cooperation

from the local zoning board/municipality will be required.

6-45 10.10/92.00640.03



N N Gy 0 oy e s oW oy e O N ) e e

Cost

Cost associated with implementation of Alternative 2 include those for fence
construction (approximately 500 feet); 30 years of semi-annual sampling, analysis, and
reporting for groundwater; and imposing the deed restrictions. The cost for deed
restrictions does not include any litigation cost that may be incurred, e.g., for the
right-of-way etc. The net present worth cost for this alternative has been estimated to be
approximately $236,000. The cost breakdown for Alternative 2 is presented in Table 6-10.

Screening
Because Alternative 2 is not effective for remediating the site by itself, it will be
retained for further evaluation only as a part of other alternatives, as applicable, discussed

in this section and in Section 6.3.

6.2.4 Alternative 3A - Source Containment (Cap Only), Source and
Downgradient Groundwater Collection, and On-site Groundwater
Treatment with Discharge to Cayuga Creek

Alternative 3A consists of a combination of the following remedial technologies

actions:

. Upper unconfined aquifer groundwater collection by a subsurface perimeter
drain and downgradient trench drain.
. Upper fractured bedrock groundwater collection by extraction well.
. On-site treatment of groundwater by air stripping with chemical precipitation
- pretreatment.
. Installation of a multi-media cap with a flexible membrane liner (FML).
. All actions specified for Alternative 2 (Section 6.2.3) including fencing, deed

" restrictions, and monitoring.

This alternative would address measures for both source control and management
of contaminant migration. The alternative upon implementation will eliminate further
migration of contaminants from the source area by isolating soil contaminants from surface
infiltration and by intercepting and treating contaminated groundwater in both the
overburden and bedrock aquifer.
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TABLE 6-10

ALTERNATIVE 2: LIMITED ACTION

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RV/FS - SITE 10
PRELIMINARY COST ESTIMATE

Notes
LS - Lump Sum
LF - Linear Feet

SF - Square Feet
CY - Cubic Yard

1 - Present worth for OMM costs calculated assuming a period of 30 years at 5% interest.

P-COST2.wk1
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CAPITAL COSTS.,.. UNIT |UNIT COST | QUANTITY | WORTH
COST 1
ADMINISTRATIVE DEED RESTRICTION LS $5,000
CONTROLS FENCING LF $20.00 500 $10,000
CONSTRUCTION MOBILIZATION LS
CAP FLEXIBLE MEMBRANE LINER LS
BARRIER PERIMETER SLURRY WALL SF
GW COLLECTION PERIMETER GW COLLECTION SF
o OVERBURDEN GW COLLECTION-|  SF
BEDROCK GW COLLECTION LS
GW TREATMENT ON-SITE  AIR STRIPPING / PRECIP, LS
SOIL REMOVAL EXCAVATION cY
SOIL TREATMENT INCINERATION (OFF-SITE) cy
P SOIL WASHING (ON-SITE) cY
SOIL/ ROCK DISPOSAL OFF-SITE LANDFILL TON
BACKFILL EXISTING SOIL cyY
NEW SOIL cyY
ENGINEERING - 15% OF CAPITAL COST $2,000
CONTINGENCY - 25% OF CAPITAL COST $4,000
TOTAL CAPITAL COSTS $21,000 |
4 ANNUAL | PRESENT
OPERATION, MAINTENANCE, AND MONITORING (OMM) COSTS COST WORTH
COST 1
GW COLLECTION SYSTEM MAINTENANCE
GW TREATMENT SYSTEM O&M/ MONITORING
FML CAP MAINTENANCE ‘
GROUNDWATER MONITORING $14,000 |  $215,000
TOTAL OMM COSTS | 215,000 |
TOTAL PRESENT WORTH CAPITAL AND OMM COSTS | $236,000 |

20.10/92.00640.KB
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For the purposes of this FS, a preliminary estimate of 10 gpm has been established
for the complete groundwater recovery system (as outlined in Appendix F). This estimate
is conservative, and the actual groundwater recovery rate required to effectively contain and
recover the contaminated plume may be significantly less. Due to the relatively minor
differences between the estimated groundwater recovery rate for Alternatives 3A, 3B, 4A,
4B, and S discussed in this Section, the costing of the groundwater treatment component
for each of these alternatives was. performed . assuming a total-of 10 gpm groundwater
recovery rate.

The treated groundwater would be discharged to Cayuga Creek. For the purposes

of this limited FS, it is assumed that a treated discharge of 10 gpm will not significantly

increase the :existing flow in the creek. However, a more detailed assessment would be
required during the remedial design (RD) phase to evaluate impacts on Cayuga Creek for
each alternative which includes groundwater collection, treatment and discharge to the
Cayuga Creek. .

Based on the assumed extent of soil contamination, it is estimated that the proposed
cap would extend over a circular area with a diameter of 100 feet, effectively covering the
location of fhe4 former burn pit. The layering:of the cap would consist of 6 inches of
compacted subgrade, a 40 mil very low density polyethylene (VLDPE) geomembrane as an
impermeable barrier, 24 inches of protective cover, and 6 inches of soil which would
support vegetation. The actual design of any cap to be installed at the site would be
finalized in the RD phase.

View of the risk assessment conclusions and even in the absence of soil data for the
burn pit area, it is assumed that the contaminated soil in this area will act as a continuing
source of groundwater contamination. Installation of a cap will significantly reduce
infiltration and consequently the migration of contamination to the groundwater. This
could, therefore, significantly reduce the time required for treatment.

The perimeter drain would consist of a trench excavated to bedrock around the
perimeter of the capped area (approximately 120 feet square = 480-foot perimeter). Slotted
PVC pipe will be installed in the trench sloped to a common collection sump, and the trench
would be backfilled with granular material.

Groundwater recovery would consist of a pump to periodically empty the perimeter

drain collection sump, and a single groundwater extraction well with a pump installed in
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bedrock. The groundwater treatment system for Alternatives 3A, 3B, 4A, 4B, and 5 includes
chemical precipitation (metals and suspended solid removal) and air stripping (volatile

organic removal).

Effectiveness

Alternative 3A would be effective in providing protection of human health through
the elimination of the potential for ingestion of contaminated groundwater.

Alternative 3A would also be effective in helping to meet the groundwater ARARs

through groundwater recovery and treatment, and source control which would limit

contaminant migration by the installation of a cap. The source control would be effective
in meeting the ultimate intent of the NYSDEC draft remediation guidance for soil.

The treatment system would be. designed to meet New York State Surface Water
Discharge Limits for both organics and inorganics, thereby complyix{g with ARARs for
surface water discharge. The systém would also be designed to comply with New York State
Guidelines for control of Toxic Ambient Air Contaminants (Air Guide-1).

Implementability
The cap and groundwater collection and treatment system components are proven
remedial technologies, and no. significant site-specific implementation difficulties are

foreseen.

Cost

Costs components associated ‘with implementation of Alternative 3A include the

equipment, material, and installation costs for the cap, perimeter drain, bedrock recovery

“well, and groundwater treatment system; and the operatlon and maintenance costs for the

groundwater recovery and treatment system; in addition to those costs specified in
Section 6.2.3 for Alternative 2. The net present worth cost for this alternative has been
estimated to be approximately $3,648,000. The cost breakdown for Alternative 3A is
presented in Table 6-11.
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TABLE 6-11

ALTERNATIVE 3A: CONTAINMENT - CAP
NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RUFS - SITE 10
PRELIMINARY COST ESTIMATE

PRESENT
CAPITAL COSTS UNIT | UNIT COST | QUANTITY | WORTH
COST 1
ADMINISTRATIVE DEED RESTRICTION LS $5,000
CONTROLS FENCING LF $20.00 500 |  $10,000
CONSTRUCTION MOBILIZATION LS $5,000
CAP FLEXIBLE MEMBRANE LINER LS $20,000
BARRIER PERIMETER SLURRY WALL SF
GW COLLECTION PERIMETER GW COLLECTION LF $15.00 3600 |  $54,000
OVERBURDEN GW COLLECTION |  LF $15.00 1500 |  $23,000
BEDROCK GW COLLECTION LS $30,000
GW TREATMENT ON-SITE  AIR STRIPPING / PRECIP. LS $640,000
SOIL REMOVAL EXCAVATION cY
SOIL TREATMENT INCINERATION (OFF-SITE) cY
SOIL WASHING (ON-SITE) cY
SOIL/ ROCK DISPOSAL  OFF-SITE LANDFILL TON
BACKFILL EXISTING SOIL cY
NEW SOIL cY
ENGINEERING - 15% OF CAPITAL COST $119,000
CONTINGENCY - 25% OF CAPITAL COST $198,000
TOTAL CAPITAL COSTS 1 $1,104,000
ANNUAL | PRESENT
OPERATION, MAINTENANCE, AND MONITORING (OMM) COSTS COST | WORTH
‘ COST 1
GW COLLECTION SYSTEM MAINTENANCE $1.600 |  $25,000
GW TREATMENT SYSTEM O&M MONITORING $145,000 [ $2,229,000
FML CAP MAINTENANCE $5000 |  $77,000
GROUNDWATER MONITORING $14,000 | 215,000
[ vOTAL OMM COsTS | $2.546,000 |
| TOTAL PRESENT WORTH CAPITAL AND OMM COSTS | $3.650,000 |
Notes
LS - Lump Sum SF - Square Feet
LF - Linear Feet CY - Cubic Yarg

1 - Present worth for OMM costs calculated assuming a period of 30 years at 5% interest.

P-COST3A.wk1
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Screening
Because Alternative 3A is effective and implementable, it will be retained for detailed
analysis.and further evaluation in Section 6.3.

6.2.5: -‘Alternative 3B - Source Containment (Cap, Perimeter Slurry Wall and
Drain) Downgradient Groundwater Collectioh, and On-site
Groundwater Treatment with Discharge to Cayuga Creek

Description
Alternative 3B is similar to Alternative 3A with the exception of a perimeter slurry

wall around the burn pit area. The gravity drain would be within the containment wall.

Like Alternative 3A, Alternative 3B would address measures for both source control
and management of migration. Collection of groundwater at two locations would be
necessary with Alternative 3B to both effectively isolate and contain contaminants within
the capped area, and prevent migration of contaminants downgradient.

The slurry wall would be constructed by excavating a trench down through the
overburden and the water bearing zone of the upper bedrock and would be keyed into the
first competent bedrock. The trench is kept open during excavation with a slurry of
bentonite and water and as excavation proceeds, the trench is backfilled with a
soil/bentonite,or plastic/concrete mixture. For the purposes of this FS, it is assumed that
the slurry wall construction would extend vertically to a depth of 15 feet into the bedrock
to impede groundwater flow through the overburden and upper bedrock water-bearing
zone. Itis also estimated that the slurry wall would be installed around a circular area with

a diameter of-approximately 100 feet..

Effectiveness

This alternative would be effective in controlling contaminant migration and helping
to meet' the groundwater ARARs, through groundwater recovery and treatment and the
source control provided by the cap and slurry wall, as discussed in Alternative 3A. In
addition, the.slurry wall would reduce groundwater flow into the burn pit area and provide
a physical barrier to flow from the burn pit area. The source control would be effective in
meeting the ultimate intent of the NYSDEC draft remediation guidance for soil. However,
without source removal of contaminated soil, actual achievement of the TBCs for soil may

not be accomplished.
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The treatment system would be designed to meet New York State Surface Water
Discharge Limits for both.organics and inorganics, thereby complying with ARARs for
surface water discharge.

Implementability
The cap, slurry wall, and groundwater collection and treatment system components
are proven remedial technologies, and no significant site-specific implementation difficulties

are foreseen.

Cost

Costs associated with implementation of Alternative 3B include costs estimated for
Alternative 3A with additional mobilization and installation costs for the slurry wall. The
net present worth cost for Alternative 3B has been estimated to be approximately

$3,756,000. The cost breakdown for Alternative 3B is presented in Table 6-12.

‘Screening

Because Alternative 3B is effective and implementable, it will be retained for detailed

analysis and further evaluation in Section.6.3.

6.2.6 Alternative 4A - Source Removal and Off-site Land Disposal,
Downgradient Groundwater Collection, and On-site Groundwater
Treatatment with Discharge to Cayuga Creek -

Description
‘Alternative 4A consists of a combination of the following remedial technologies and

other actions:

e Excavation and off-site disposal at a vnon-hazardous waste landfill.
*  Upper fractured bedrock groundwater collection by extraction well and
downgradient overburden trench drain. |
. On-site treatment of groundwater by air stripping with chemical precipitation
. pretreatment. | |
¢ The deed restrictions (groundwater use only) and monitoring ac’:,tions specified

for Alternative 2 (Section 6.2.3).
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TABLE 6-12

ALTERNATIVE 3B: CONTAINMENT - CAP & SLURRY WALL

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RUFS - SITE10 -
PRELIMINARY COST ESTIMATE

PRESENT
CAPITAL COSTS UNIT | UNIT COST | QUANTITY WORTH
COST 1
ADMINISTRATIVE DEED RESTRICTION LS $5,000
CONTROLS FENCING LF $20.00 500 $10,000
CONSTRUCTION MOBILIZATION LS $10,000
CAP FLEXIBLE MEMBRANE LINER LS $20,000
BARRIER PERIMETER SLURRY WALL SF $15.00 4750 $71,000
GW COLLECTION PERIMETER GW COLLECTION SF $15.00 3600 $54,000
OVERBURDEN GW COLLECTION SF $15.00 1500 $23,000
BEDROCK GW COLLECTION LS $30,000
GW TREATMENT ON-SITE  AIR STRIPPING / PRECIP. LS $640,000
SOIL REMOVAL EXCAVATION (0 4
SOIL TREATMENT INCINERATION (OFF-SITE) Cy
SOIL WASHING (ON-SITE) Cy
SOILY ROCK DISPOSAL OFF-SITE LANDFILL TON
BACKEFILL EXISTING SOIL Ccy
NEW SOIL Cy
ENGINEERING - 15% OF CAPITAL COST $131,000
CONTINGENCY - 25% OF CAPITAL COST $218,000
TOTAL CAPITAL COSTS $1,212,000
ANNUAL PRESENT
OPERATION, MAINTENANCE, AND MONITORING (OMM) COSTS COST WORTH
COST 1
GW COLLECTION SYSTEM MAINTENANCE $1,600 $25,000
GW TREATMENT SYSTEM O&M/ MONITORING $145,000 | $2,229,000
FML CAP MAINTENANCE $5,000 $77,000
GROUNDWATER MONITORING $14,000 $215,000
TOTAL OMM COSTS | 2,546,000 |
| TOTAL PRESENT WORTH CAPITAL AND OMM COSTS | $3,758,000 |
Notes
LS - Lump Sum SF - Square Feet
LF - Linear Feet CY - Cubic Yard
1 - Present worth for OMM costs calcuiated assuming a period of 30 years at 5% interest.
6-53
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Alternative 4A is developed to facilitate comparison with off-site treatment of
excavated soil which is included in Alternative 4B. Alternative 4A would address both
source control and management of contaminant migration at the site. This alternative will
eliminate the contaminant source by removing the contaminated soil, and prevent further
migration of the existing contaminants in groundwater by intercepting and treating the site
groundwater in both the overburden and bedrock aquifers.

For the purposes of this FS, the contaminated soil to be removed is estimated to
extend laterally over a circular area in the vicinity of the former burn pit, with a diameter
of approximately 100 feet. This contamination is estimated to extend vertically downward
to groundwater, which occurs at an average depth of 5 feet in the Site 10 area. These
estimated dimensions of the contaminated soil area result in an estimated volume of
approximately 1,500 cubic yards of contaminated soil for excavation and off-site land
disposal. Confirmatory sampling would be performed to verify that the contaminated
burning pit soils have been removed.

Although no data exists at this time to adequately characterize the soils to be
excavated for off-site disposal, a non-hazardous, solid waste landfill has been assumed
adequate for disposal under Alternative 4A. A Resource Conservation and Recovery Act
(RCRA) permitted hazardous waste landfill was not assumed necessary for disposal, because
if the soils are classified as RCRA hazardous waste (based on characteristics testing), their
disposal would be precluded from landfilling under the RCRA land disposal restrictions
(LDR) specified in 40 CFR 266. The LDR may require the contaminated soils to be treated
prior to landfilling to achieve contaminant-specific LDR standards. Best Demonstrat;ed
Available Technology (BDAT) for soils contaminated with VOCs is incineration. Off-site
thermal treatment is included in Alternative 4B, and on-site soil washing is included in

Alternative 5.

Effectiveness

Although total removai of the source of contamination could not be achieved for
some time due to contamination within the upper bedrock aquifer, removal of the-
contaminated soil would accelerate the natural recovery of the unconfined aquifer and may
eventually allow unrestricted use of the land. Achievement of potential soil TBCs could be
expeditiously possible through removal of the contaminated soil. The groundwater recovery
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and treatment system would be effective in controlling the migration of contaminants and
meeting the groundwater ARARs. ’

Human health would be protected by eliminating the potential for ingestion of
contaminated groundwater. The treatment system would be designed to meet New York
State Surface Water Discharge Limits for both organics and inorganics, thereby complying
with ARARs for surface water discharge:: - - ‘ A
Implementability

" Due to the shallow and homogeneous fine grained nature of the overburden, the
limited area of involvement (approximately 100 feet in diameter), and the distance of the
area to be excavated from buildings or underground utilities, excavation and on-site
handling of soil wquld not be difficult to implement. As in Alternative 3B (Section 6.2.5),
the groundwater recovery and treatment system is likewise implementable.

" However, Alternative 4A may not be appropriate if the soil material were determined
to be RCRA hazardous waste, due to the associated cost and difficulties discussed above
with respect to compliance with RCRA LDR regulations:

Cost

Costs associated with implementation of Alternative 4A include: the labor costs and
fees for excavation, transportation, and disposal of the contaminated soil at a solid waste
landfill; confirmatory sampling after excavation, equipment, material, and installation costs
for the downgradient bedrock recovery well, overburden trench drain and groundwater
treatment system; and the operation and maintenance costs for the groundwater recovery
and treatment system; in addition to the monitoring cost component specified in
Section 6.2.3 for Alternative 2. The net present worth cost for Alternative 4A has been
estimated to be approximately $4,020,000. A cost breakdown is presented in Table 6-13.

Screening

Because Alternative 4A is effective and implementable, it will be retained for further

evaluation in Section 6.3.
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TABLE 6-13

ALTERNATIVE 4A: SOIL EXCAVATION & LAND DISPOSAL

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - SITE 10
PRELIMINARY COST ESTIMATE

” PRESENT
CAPITAL COSTS UNIT |UNIT COST | QUANTITY | WORTH
. COST 1
ADMINISTRATIVE DEED RESTRICTION LS $5,000
CONTROLS FENCING LF
CONSTRUCTION MOBILIZATION LS $10,000
CAP FLEXIBLE MEMBRANE LINER LS
BARRIER PERIMETER SLURRY WALL SF
GW COLLECTION PERIMETER GW COLLECTION SE
OVERBURDEN GW COLLECTION | SF $15.00 1500 $23,000
BEDROCK GW COLLECTION LS $30,000
GW TREATMENT ON-SITE  AIR STRIPPING / PRECIP. LS $640,000
SOIL REMOVAL ' EXCAVATION cY $10.00| 1500 $15,000
SOIL TREATMENT INCINERATION (OFF-SITE) cY
SOIL WASHING (ON-SITE) cY B
SOIL/ ROCK DISPOSAL OFF-SITE LANDFILL TON $150.00 2430 |  $365,000
BACKFILL EXISTING SOIL cY !
NEW SOIL cY $13.50 1500 | - $20,000
ENGINEERING - 15% OF CAPITAL COST B $167,000
CONTINGENCY - 25% OF CAPITAL COST $279,000
TOTAL CAPITAL COSTS $1,554,000 |
ANNUAL | PRESENT
OPERATION, MAINTENANCE, AND MONITORING (OMM) COSTS cosT WORTH
COST 1
GW COLLECTION SYSTEM MAINTENANCE $1,600 $25,000
GW TREATMENT SYSTEM O&M/ MONITORING $145,000 | $2,229,000
FML CAP MAINTENANCE
GROUNDWATER MONITORING $14,000 |  $215,000
TOTAL OMM COSTS | $2,469,000 |
TOTAL PRESENT WORTH CAPITAL AND OMM COSTS | $4.023,000 |

Notes
LS - Lump Sum
LF - Linear Feet -

SF - Square Feet
CY - Cubic Yard

1 - Present worth for OMM costs calculated assuming a period of 30 years at 5% interest.

P-COST4A.wk1
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6.2.7 Alternative 4B - Source Removal and Off-site Incineration,
Downgriadient Groundwater Collection, and On-site Groundwater
Treatment with Discharge to Cayuga Creek

Description

Alternative 4B would consist of all of the components of Alternative 4A, with the
exception that the excavated soil is assumed to be a RCRA hazardous waste and would be
incinerated at an off-site commercial TSDF. It is assumed that incineration is BDAT for the
organics. of concern at this site. Because only 1,500 cy of soil is to be treated and on-site
treatment of less than 8,000 to 10,000 cy is generally not cost-effective, off-site treatment
is more appropriate.

Alternative 4B is developed as a contingency alternative to off-site landfilling of

excavated soil which is included in Alternative 4A.

Effectiveness: ‘
The effectiveness of Alternative 4B in meeting ARARs for groundwater and TBCs for

- soils, preventing further migration of contaminants, and protecting human health would be

identical to that stated in Section 6.2.6 for Alternative 4A. However, the excavated soils
would be treated and contaminants permanently destroyed. There will remain a potential

of contaminating the clean fill material due to groundwater level fluctuation.

Implementability

The soil excavation and groundwater recovery and treatment system is
implementable as noted in Section 6.2.6 for Alternative 4A. The off-site treatment/disposal
option of incineration included in Alternative 4B is implementable due to the availability
of off-site facilities. A

Cost

The cost components for implementing Alternative 4B are identical to those spécified
in Section 6.2.6 for Alternative 4A, with the exception of the costs for off-site incineration
replaces that for off-site landfilling. The net present worth cost for this alternative has been
estimated to be approximately $7,288,000. The cost breakdown for Alternative 4B is
presented in Table 6-14.
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TABLE 6-14

ALTERNATIVE 4B: SOIL EXCAVATION & OFF-SITE INCINERATION

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - SITE 10
PRELIMINARY COST ESTIMATE

PRESENT
CAPITAL COSTS UNIT | UNIT COST | QUANTITY WORTH
COST 1
ADMINISTRATIVE DEED RESTRICTION LS $5,000
CONTROLS FENCING LF
CONSTRUCTION MOBILIZATION LS $10,000
CAP FLEXIBLE MEMBRANE LINER LS
BARRIER PERIMETER SLURRY WALL SF
GW COLLECTION PERIMETER GW COLLECTION SF
OVERBURDEN GW COLLECTION SF $15.00 1500 $23,000
BEDROCK GW COLLECTION LS $30,000
GW TREATMENT ON-SITE  AIR STRIPPING / PRECIP. LS $640,000
SOIL REMOVAL EXCAVATION. cY $10.00 1500 |  $15,000
SOIL TREATMENT ON-SITE  INCINERATION CY | $2,000.00 1500 | $3,000,000
SOIL WASHING CcY
SOIL/ROCK DISPOSAL  OFF-SITE LANDFILL TON
BACKFILL EXISTING SOIL cY .
NEW SOIL cy $13.50 1500 | $20,000
ENGINEERING - 15% OF CAPITAL COST $140,000
CONTINGENCY - 25% OF CAPITAL COST $936,000
TOTAL CAPITAL COSTS $4,819,000
ANNUAL PRESENT
OPERATION, MAINTENANCE, AND MONITORING (OMM) COSTS COST | WORTH
COST 1
GW COLLECTION SYSTEM MAINTENANCE $1.600|  $25,000
GW TREATMENT SYSTEM O8M/ MONITORING $145,000 | $2,229,000
FML CAP MAINTENANCE
GROUNDWATER MONITORING $14,000 |  $215,000
| TOoTAL OMM cOsTS | $2,469,000
| TOTAL PRESENT WORTH CAPITAL AND OMM COSTS | $7.288,000
Notes
LS - Lump Sum SF - Square Feet
LF - Linear Foet CY - Cubic Yard

1 - Presant worth for OMM costs calculated assuming a period of 30 years at 5% interest.
* - Excludes $3,000,000 inceneration cost, however, additional engineering costs for
coordination of this item are included.

P-COST4B.wk1
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Screening
Because Alternative 4B is a contingency alternative, it will not be retained for

detailed analysis and further evaluation in Section 6.3.

6.2.8 Alternative 5 - Source Removal On-site Soil Washing with Backﬂlllng
of Treated Soil, Downgradient Groundwater Collection, and On-site
Groundwater Treatment with Dlscharge to the Cayuga Creek

- . Description

Alternative 5 consists of a combination of the following remedial technologies and

other actions:

. Excavation and on-site treatment by soil washing with backfilling of treated
soil.
> Upper fractured bedrock grbundwater collection by extraction well and
downgradient overburden trench drain. ‘
. On-site treatment of groundwater by air stripping with chemical precipitation
pretreatment.
. The deed restrictions (groundwater use only) and monitoring actions specified

for Alternative 2 (Section 6.2.3).

- This alternative would address measures for both source control and management
of migration similar to Alternatives 4A and 4B.

Soil washing is applicable to inorganic and organic waste and can be performed at
an on-site processing unit. The process involves the infiltration of a solvent or surfactant
solution into the contaminated soil which increases the solubility of the contaminants and
leaches them from the soil. The treated soil is then de-watered and the washing solution
is treated. If the soil to be excavated is determined to be a RCRA hazardous waste,
applicable LDR treatment standards would also have to be met prior to backfilling of the
treated material. A treatability variance would be required, in this case, to prove that the
LDR treatment standards could be met, i.e., that the treatment is comparable to BDAT.
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Effectiveness

The fine-grained nature of the clay and silt comprising the soils to be excavated
would complicate the adequate distribution and recovery of washing agents, and could make
thorough treatment of these bulk soils difficult. In addition, the effectiveness of soil
washing would be dependent upon the types of extractant used and their efficiency at
removing the specific contaminants of concern associated with the Site 10 soils. A
treatability study would be necessary to make this determination. A

If successful, treatment of soil via soil washing will provide the same degree of
protection of human health and the environment as Alternatives 4A and 4B, as well as
attainment of soil TBCs and:groundwater ARARs. However; because of the difficulty in
treating the fine-grained soils, this alternative would probably not be effective.

Implementability

The implementability of Alternative 5 may be difficult due to the relatively limited
amount of successful applications of soil washing technology on similar soil types and
organic contaminants. ‘.. ** -

Cost
The cost components for implementing Alternative 5 are identical to those specified

in Section 6.2.7 for Alternative 4B, with the exception of the costs for the on-site soil

washing replaces that for off-site incineration. These costs would include the capital and

operating expenses of the soil washing system, and the labor and other fees associated with
the additional soil handling, management, and backfilling. The net present worth cost for
this alternative has been estimated to be approximately $3,987,000. This cost includes the
cost for a treatability study, estimated at $75,000. A cost breakdown for Alternative 5 is
presented in Table 6-15.

Because the effectiveness of Alternative 5 is questionable, it will not be retained for

further evaluation in Section 6.3.
6.2.9 Summary of Screening Alternatives .

A summary of the screening results is presented in Table 6-16. Selection of the
remedial alternatives to be further evaluated in the detailed analysis is based on
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TABLE 6-15

ALTERNATIVE §: SOIL EXCAVATION & ON-SITE TREATMENT

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - SITE 10
PRELIMINARY COST ESTIMATE

PRESENT
CAPITAL COSTS UNIT | UNIT COST | QUANTITY | WORTH
COST 1
ADMINISTRATIVE DEED RESTRICTION LS $5,000
CONTROLS FENCING LF
CONSTRUCTION MOBILIZATION LS $10,000
CAP FLEXIBLE MEMBRANE LINER LS
BARRIER PERIMETER SLURRY WALL SF
GW COLLECTION PERIMETER GW COLLECTION SF )
OVERBURDEN GW COLLECTION | SF $15.00 1500 $23,000
BEDROCK GW COLLECTION LS $30,000
GW TREATMENT ON-SITE  AIR STRIPPING / PRECIP. LS $640,000
SOIL REMOVAL EXCAVATION cY $10.00 1500 $15,000
TREATABILITY STUDY LS $75,000
SOIL TREATMENT ON-SITE  INCINERATION cY
SOIL WASHING cY $185.00 1500 |  $278,000
SOIL/ ROCK DISPOSAL OFF-SITE TSDF LS
OFF-SITE LANDFILL TON
BACKFILL EXISTING SOIL cYy $5.00 1500 $8,000
NEW SOIL cY
ENGINEERING - 15% OF CAPITAL COST $164,000
CONTINGENCY - 25% OF CAPITAL COST $273,000
TOTAL CAPITAL COSTS | $1.521,000 |
ANNUAL | PRESENT
OPERATION, MAINTENANCE, AND MONITORING (OMM) COSTS COST WORTH
COST 1
GW COLLECTION SYSTEM MAINTENANCE $1,600 $25,000
GW TREATMENT SYSTEM O3M/ MONITORING $145,000 | $2,229,000
FML CAP MAINTENANCE
GROUNDWATER MONITORING $14,000 |  $215,000
TOTVAL OMM.COSTS | 2,469,000 |
Notes | TOTAL PRESENT WORTH CAPITAL AND OMM COSTS | $3,990,000 |
LS - Lump Sum SF - Square Feet
LF - Linear Feet CY - Cubic Yard
1 - Prasent worth for OMM costs calculated assuming a period of 30 years at 5% interest.
P-COSTS.wk1 6-61 20.10/92.00640.KB




TABLE 6-16

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - SITE 10

Remedial Alternative Screening Summary

ALTERNATIVE

EFFECTIVE

IMPLEMENTABLE

PRELIMINARY
PRESENT
VALUE COSTS

CARRY
THROUGH
DETAILED
ANALYSIS

Alternative No.1 - No Action w/ Monitoring
- Groundwater Monitoring Program

No

Yes

($000)

$215

Yes

Alternative No.2 - Limited Action
- Monitoring Well Program
- Future Land and GW Use
Deed Rastrictions
- Fencing

Potentiaily for Human
Heaith, ARARSs not met

Yes

$236

Yes, by
incorporating
with other
alternatives

Alternative No.3A - Containment - Cap

- FMLCap .

-  GW Collection, (overburden and bedrock)
On-Site Total Treatment, and Discharge
to On-Site Surface Water or POTW

- Groundwater Monitoring Program

- Future Land and GW Use
Deed Restrictions

- Fencing .

Yes for Human Health,
ARARs for groundwater
met

Yes

Yes

Alternative No.3B - Containment - Cap &
Slurry Wall :
-  FMLCap
- Perimeter Slurry Wall
-  GW Collection (overburden and bedrock),
On-Site Treatment, and Discharge to
On-Site Surface Water
- Groundwater Monitoring Program
- Future Land and GW Use
Deed Restrictions
- Ferncing

Yes for Human Health,
ARARs for groundwater
met

Yes

$3,758

Yes

alt—sVrc2
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TABLE 6-16

NIAGARA FALLS INTERNATIONAL AIRPORT
LIMITED RI/FS - SITE 10

Remedial Alternative Screening Summary

ALTERNATIVE

EFFECTIVE

IMPLEMENTABLE

PRELIMINARY
PRESENT
VALUE COSTS
($000)

CARRY
THROUGH
DETAILED
ANALYSIS

Alternative No.4a - Soil. Excavation.& Land .
Disposal '

Overburden and Badrock GW Collection,
On-Site Treatment, and Discharge to
On-Site Surface Water

Excavation of Soll

Oft-site Land Disposal

Backfill with New Soil

Groundwater Monitoring Program

GW Use Deed Restrictions

Yes for Human Health,
ARARs for GW and
soil met

Yes

$4,023

Yes

Aiternative No.4b - Soll Excavation, Off-Site
Soil Treatment

Overburden and Bedrock GW Collection,
On-Site Treatment, and Discharge to
On-Site Surface Water

Excavation of Soil

Off-site Incineration

Backfill with New Soil-

Groundwater Monitoring Program

GW Use Deed Restrictions

Yes for Human Health,
ARARs for GW and
TB(}s for soll met

Yes

$7,288

No

Alternative No.5 - Soil Excavation, On-Site
Treatment

Overburden and Bedrock GW Collection,
On-Site Treatment, and Discharge to
On-Site Surface Water

Excavation of Soil

On-site Soll Washing

Backfill with Treated Soil

GW Monitoring Program

GW Use Deed Restrictions

Unknown without
Treatability Study

No
Fine-grained
soils would make
impiementation
difficult

. No

alt-src2
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consideration of the three screening criteria presented in Section 6.2.1 and discussed in
Section 6.2.2 through 6.2.8.
After the above screening process, the following four alternatives remain for the

detailed analysis (Phase III) to be conducted in Section 6.3:

e Alternative 1, the No Action alternative, included for baseline comparison.

. Alternative 3A which includes a cap over contaminated soils. Overburden and
bedrock groundwater collection and treatment, monitoring and deed
restrictions.

. Alternative.3B which includes a cap:over contaminated soils and perimeter
slurry wall for groundwater containment, with overburden and bedrock
groundwater collection and treatment, monitoring and deed restrictions.

. Alternative 4A which includes soil removal and off-site disposal, with bedrock
overburden and groundwater collection and treatment, monitoring and deed
restrictions. It should be noted that upon soil characterization, RCRA Land
Disposal Restrictions may become applicable, significantly affecting associated

costs.

The above group of alternatives provide a suitable range of technically feasible
alternatives covering an appropriate variety of source control (including source removal and
multiple containment options for soils and groundwater) and managemenf of migration
technologies to be considered for detailed analysis. The remedial technologies included in
these. alternatives all have a demonstrated track-record -in similar applications.

The following three alternatives were eliminated from further evaluation in the
detailed analysis phase of the FS for the reasons noted below: '

. Alternative 2 was eliminated because it is not -effective in eliminating
migration and exposure pathways. Components of this alternative have been
included, where applicable, with other alternatives. ’

. Alternative 4B was eliminated and would only be considered as a contingency

alternative.
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. Alternative 5 was eliminated because its implementability and effectiveness are
questionable due to the difficulties associated with soil washing for fine-grain,
low permeability soils, and the limited field experience of the technology on
sumlar applications. Requirement for treatability study would be evaluated -

upon further resolution and investigation of soil contamination.

The results of the detailed analysis phase of the FS are presented in Section 6.3 for

the four remaining alternatives.

6.3 DETAILED ANALYSIS OF ALTERNATIVES (PHASE Iil)
6.3.1 Introduction '

This section-presents a more detailed analysis of each of the remedial action
alternatives which passed through the screening process described in Section 6.2. The

detailed analysis consists of an evaluation of the following criteria:

1. Overall protection of human health and the environment - the reduction
in risk provided by the alternative. '

2. Compliance with ARARs - the degree to which the alternative is successful
in achieving the ARARs specified in Section 6.2..

3. Long-term effectiveness and permanence - thé magnitude of residual risk,
and the adequacy and reliability of controls is made for each alternative.

4. Reduction of toxicity, mobility, and volume of source through treatment -

evaluation of this criteria is based on the following:

¢ Treatment process used and materials treated

«  Amount of hazardous materials destroyed or treated

*  Degree of expected reductions in toxicity, mobility, and volume
*  Degree to which treatment is irreversible

e  Type and quantity of residual contamination remaining after treatment

5. Short-term effectiveness - an evaluation of the following criteria is used to

determine an alternative’s short-term effectiveness:
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*  Protection of the community during remedial actions
*  Protection of workers during remedial actions
e  Environmental impacts of the remedial actions

*  Time until the remedial action objectives are achieved

6. Implementability - an evaluation of the following criteria is used to

determine an alternative’s implementability:

*  Ability to construct and operate the technology

*  Reliability of the technology

*  Ease of undertaking additional remedial actions, if necessary

* - Ability to monitor the effectiveness of the remedy

*  Ability to obtain approvals from other agencies

*  Coordination with other agencies ;

*  Availability of off-site treatment, storage, and disposal services and
capacity .

*  Availability of necessary equipment and specialists

*  Availability of prdspective technologies

7. Cost effectiveness - each alternative is assessed for the following criteria:

*  Capital costs
*  Operating and maintenance costs
e Total present worth cost (based on 30-year operation and maintenance

time-frame at five percent interest)

As discussed in Section 6.2.9, the remedial action alternatives to be evaluated in the
detailed analysis include Alternatives 1, 3A, 3B, and 4A which are described in
Sections 6.2.2, 6.2.4, 6.2.5, and 6.2.6, respectively. A detailed analysis for each of these
four alternatives is presented below in Sections 6.3.2 through 6.3.5, in accordance with the

evaluation criteria listed above.
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6.3.2 Alternative 1 - No Action with Monitoring
The detailed description is provided in Section 6.2.2 and the screening is in
accordance with Section 6.3.1. Alternative 1 (no action with monitoring) is presented

below.

Overall Protection of Human Health and the Environment
Due to lack of any remedial action under Alternative 1, the current conditions will

persist with no favorable impact on overall protection of Human Health and the

Environment.

Compliance with ARARs
Because No Remedial Action is being taken, there is no assurance this alternative
would meet the ARARs established for groundwater or the TBCs for soil within any

reasonable or predictable time-frame.

Long-Term Effectiveness. and. Permanence

This alternative includes no controls for exposure and no long-term management
measures for the two media of concern (i.e., groundwater and contaminated soils). All
current and potential future risks would remain under this alternative. Therefore;:fesidual
risk will be similar to the potential risk currently associated with the site. This alternative

would not provide permanent remediation.

Reduction-of Toxicity, Mobility, and Volume

No treatment of soils is proposed in this alternative. Therefore, reduction of toxicity,

mobility, and volume is not applicable.

Short-Term Effectiveness

Since no remedial construction-would be implemented, protection of the community
and ‘workers. during. remedial action-is not:an issue. There are no actions included to
achieve the remedial action-objectives and therefore, the objectives may never be met. This

alternative could be implemented immediately.
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Implementability.

There are no implementability concerns posed by this alternative since no remedial
actions would be taken. The groundwater monitoring included in Alternative 1 is easily
implementable: and. reliable. Additional remedial measures can be incorporated with the

monitoring components. The equipment and labor for the monitoring are readily available.

Cost Effectiveness
«-+...- The - following costs have been estimated in Table 6-9 for- conducting the

groundwater monitoring included in Alternative 1:

. Annual operating costs = $14,000
. - e..  30-year present worth cost (at four percent interest) = $215,000

6.3.3. Alternative 3A.- Source Containment (Cap Only), Perimeter Drain,
Bedrock Groundwater Collection, and On-site Groundwater
Treatment with Discharge to Cayuga Creek ‘

.. A description of Alternative 3A is presented in Section 6.2.4. The primary
components of Alternative 3A are presented in Figure 6-1. The detailed analysis for -

Alternative 3A is presented below.

Overall Protection of Human Health and the Environment

Alternative 3A would be effective in providing protection of human health through
the elimination of the potential for ingestion of contaminated groundwater (cap,
groundwa‘ter collection oand treatment, and deed restrictions on groundwater use).

The containment, prevention of further migration, and potential achievement of
ARARs and TBCs provided by Alternative 3A would also be protective of environmental

receptors exposed to surface water and groundwater.

Compliance with ARARs

This alternative would be effective in controlling contaminant migration and
potentially meeting the groundwater ARARs, through groundwater recovery and treatment
and the source control preventing migration of contaminants in soils by capping the

contaminated soils. Although soil TBCs would not be specifically addressed by this
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alternative, the source control would be effective in meeting the ultimate intent of the
NYSDEC draft remediation guidance for soil (i.e., elimination of soil exposure pathways and
groundwater protection). A waiver from meeting the soil remediation levels may have to
be filed. However, without source removal of contaminated soil, actual achievement of the
cleanup levels. for soil will not be accomplished.

The groundwater treatment system would be designed to meet applicable New York
State Surface Water Discharge Limits for pollutants and other parameters (including the
contaminants of concern) thereby complying with ARARs for surface water discharge. The
emissions from the packed tower would comply with air ARARs.

Any residual management will be conducted in accordance with Federal, State, and
Local regulations and is not expected to be a problem.

Long-Term Effectiveness and Permanence

=+ Contaminant migrationin soils-and groundwater will be effeetively-controlled by this
alternative. Permanent decontamination of the overburden aquifer and the upper
water-bearing zones of the bedrock will ultimately be achieved through operation of the
groundwater collection and treatment system. Although soil contaminants in the
unsaturated zone will be effectively contained, no provision for permanent decontamination
of these soils is included in this alternative. To achieve long-term effectiveness, this
alternative will rely on a long-term operations and maintenance (O&M) program for the
groundwater collection and treatment system, and a long-term maintenance program for the

cap.

Reduction of Toxicity, Mobility, and Volume
Since this evaluation criterion applies only to treatment or source areas, this

evaluation is not applicable.

‘Short-Term Effectiveness

This alternative will not impact base activities or personnel during implementation,

and worker impacts during construction can be mitigated during construction by

. establishing appropriate health and safety protocol. There will be minimal impacts to the

environment during construction of the cap and perimeter collection drains. Mitigation
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measures would be required to control run-on, run-off and volatilization of contaminants
from soils excavated during installation at the perimeter drain. Deed restrictions on land
and groundwater utilization will provide protection to the community and the base
personnel during the remedial process.

Because Alternative 3A only provides for containment of the contaminant source, its
short-term effectiveness in meeting the remedial objectives for soil is limited to controlling
contaminant migration. Achievement of the soil TBCs is not addressed.

Alternative 3A is effective in the short-term in meeting the remedial objective for
groundwater by preventing further contaminant migration. However, complete achievement
of the remedial objective for groﬁndwater, which includes achievement of groundwater
ARARs, will require several years of groundwater recovery and treatment.

It is estimated that to implement this alternative from the issuance of the Record of

Decision through construction would be approximatly two years.

Implementability

The cap and groundwater collection and treatment system components are proven
remedial technologies available from a number of vendors. No significant site-specific
implementation difficulties are foreseen. The maintenance of the cap, operation and
maintenance of the groundwater collection and treatment system, and groundwater
monitoring activities are routine. ‘

The discharge of treated water to Cayuga Creek will require a New York State
SPDES Permit; however, the treatment technologies selected will meet the permit
requirements. The fencing and deed restrictions are implementable. However, for deed

restrictions, cooperation from local authorities will be required.

Cost
The following costs have been estimated in Table 6-11 for implementing

Alternative 3A:
. Capital costs-= $1,102,000

. Annual operating costs = $164,600
. 30-year present worth cost (at five percent interest) = $3,648,000
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6.3.4 Alternative 3B - Source Containment Cap, Perimeter Slurry Wall and
Drain), Downgradient Groundwater Collection, and Groundwater
.. Treatment with Discharge to Cayuga Creek

A description of Alternative 3B is presented in Section 6.2.5. The primary
components..of . Alternative 3B are presented in.Figure 6-2.. The detailed analysis for
Alternative 3B is presented below.

Overall- Protection of Human Health and the Environment
Alternative 3B would be effective in providing protection of human health through
the elimination-of the potential for ingestion of contaminated groundwater (cap, slurry wall,
groundwater:collection and treatment, and deed restrictions on groundwater use).
- The containment, prevention of further migration, and achievement of ARARs
provided by Alternative 3B would also be protective of environmental receptors exposed to

surface. water or groundwater.

Compliance: with ARARs
- This -alternative would be- effective in controlling contaminant migration and
potentially meeting the groundwater ARARs, through groundwater recovery and treatment
and the source control provided by the cap and slurry wall. Although soil TBCswould not
be specifically addressed by this alternative, the source control and reduction of exposure
would be effective in meeting the ultimate intent of the NYSDEC draft remediation guidance
for soil (i.e., elimination of soil exposure pathways and groundwater protection). However,
without source removal of contaminated soil, actual achievement of the TBCs for soil will
not be accomplished.
The groundwater treatment system would be designed to meet applicable New York

_ State: Surface: Water Discharge Limits for-pollutants and other.parameters (including the

contaminants of concern), thereby complying with ARARs for surface water discharge. The
air emission from the packed tower would comply: with air ARARs.
Long-Term Effectiveness and Permanence

Contaminant migration in soils and groundwater will be effectively controlled by this
alternative. Permanent decontamination of the overburden aquifer and the upper

water-bearing zones of the bedrock will ultimately be achieved through operation of the
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groundwater collection and treatment system. Although soil contaminants in the
unsaturated zone will be effectively contained, no provision for permanent decontamination
of these soils is included in this alternative. To achieve long-term effectiveness, this
alternative will rely on a long-term operations and maintenance (O&M) program for the
groundwater collection and treatment system, and long-term maintenance of the cap and

slurry wall.

Reduction of Toxicity, Mobility, and Volume
Since this evaluation criterion applies only to treatment of source areas, this

evaluation.is- not applicable. y

Short-Term Effectiveness
This alternative will not impact base activities or personnel during implementation,
.+ and worker.impacts- during. construction can be mitigated. The blasting and stockpiling of

contaminated bedrock materials will require additional safety and material management

~procedures to.ensure the safety of workers and:base personnel, and adequate.protection of

the environment... Mitigation measures will also be required to control run-on, run-off, and
volatilization of contaminants from soils and bedrock excavated during installation of the
slurry wall. .. .

There will be no significant impacts to the environment during construction of the
cap and. slurry wall. Deed restriction on land and groundwater utilization will provide
protection to the community and the base personnel during the remedial process.

Because Alternative 3B only provides for containment of the contaminant source, its
short-term effectiveness in meeting the remedial objectives for soil is limited to controlling
contaminant migration. Achievement of soil cleanup levels is not addressed.

Alternative 3B is effective in the short-term in meeting the remedial objective for
groundwater of preventing further contaminant migration. However, complete achievement
of the remedial objective for groundwater, which includes achievement of groundwater
ARARSs, will require groundwater recovery and treatment for a period of years.

It is estimated that the time to implement this alternative from the issuance of the

Record of Decision through construction would be approximately two years.
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Implementability A

The cap and groundwater collection and treatment system components are proven
remedial technologies available from a number of vendors. No significant site-specific
implementation difficulties are foreseen with these activities. The maintenance of the cap,
operation and maintenance of the groundwater collection and treatment system, and
groundwater monitoring activities are routine.

Construction of the slurry wall, especially keying into the bedrock to a depth of
15 feet, will include blasting of the bedrock and thus would require significant effort for
implementation of this alternative. Additional safety protection for workers and base
personnel will be required, including implementation of apprdpriate construction techniques
and controls for blasting. Excavated soil and rock will require transportation and off-site
disposal, possibly at a RCRA permitted TSDF.

The discharge of treated water to Cayuga Creek will require a New York State
SPDES Permit, however, the technologies selected will meet the permit requirements. The

fencing and deed restrictions are clearly implementable.

Cost
The following costs have been estimated in Table 6-12 for implementing

Alternative 3B:

. Capital costs = $1,210,000
*  Annual operating costs = $165,600
. 30-year present worth cost = $3,756,000

6.3.5 Alternative 4A - Source Removal and Off-site Land Disposal,
wangradient Groundwater Collection and Treatment with Discharge
to Cayuga Creek
A description of Alternative 4A is presented in Section 6.2.6. The primary

components of Alternative 4A are presented in Figure 6-3. The detailed analysis for

Alternative 4A is presented below.
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Overall Protection of Human Health and the Environment

Alternative 4A would be effective in providing protection of human health through
the elimination of the potential for ingestion of contaminated groundwater (source removal,
groundwater collection and treatment, and deed restrictions on groundwater use).

The source removal (excavation of contaminated soil form the site and properly
disposed) and potential achievement of ARARs for groundwater provided by Alternative 4A

would be protective of human health and environment and meeting the remedial objectives.

Compliance with ARARs

This alternative would be effective in controlling contaminant migration and
potentially meeting the groundwater ARARs, through groundwater recovery and treatment
and source removal. Soil TBCs and cleanup levels for contaminants would be met through
removal and disposal of contaminated soil.

The groundwater treatment system would be designed to meet applicable New York
State Surface Water Discharge Limits for pollutants and other parameters (including the
contaminants of concern) thereby complying with ARARs for surface water discharge. The
emissions from the packed tower would comply with air ARARs.

Long-Term Effectiveness and Permanence

Contaminant migration from soils will be permanently removed and migration of
contaminated groundwater will be effectively controlled by this alternative. Permanent
decontamination of the overburden aquifer and the upper water bearing zones of the
bedrock will ultimately be achieved through operation of the groundwater collection and
treatment system. To achieve long-term effectiveness, this alternative will rely on a
long-term operation and maintenance (O&M) program for the groundwater collection and

treatment system.
Reduction of Toxicity, Mobility, and Volume

Since this evaluation criterion applies only to treatment of source areas, this

evaluation is not applicable.
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Short-Term Effectiveness

This alternative will not impact base activities or personnel during implementation,
and worker impacts during construction can: be mitigated. Environmental impacts during
excavation (including. volatilizationof soil contaminants, run-on, run-off, etc.) can be
controlled -via:implementation of appropriate management practices. These management
practices would:include lining and covering. any accumulated stockpiles of contaminated
soils, and lining:and covering trucks .used to transport-the soil off-site. Deed restriction on
groundwater :utilization will provide-protection:to the community and the base personnel
during the remedial process.

-Because::Alternative 4A provides. for- removal of the contaminated soil, it is very
effective in the short-term in meeting the remedial objectives for soil. Alternative 4A is also
effective in the short-term meeting the remedial objective for groundwater of preventing
further contaminant migration. However, complete achievement of the remedial objective
for groundwater, which includes achievement of groundwater ARARs, will require
groundwater recovery and treatment for a period of years.

It is estimated that the time to implement this alternative from the issuance of the

Record of Decision through construction would be approximately two years.

Implementability

Excavation, off-site disposal, and the groundwafer collection and treatment system
components are proven remedial technologies available from a number of vendors. No
significant site-specific implementation difficultes are foreseen. The operation and
maintenance of the groundwater collection and treatment system, and groundwater
monitoring activities are routine.

The discharge of treated water to Cayuga Creek will require a New York State
SPDES Permit; however, the technologies selected will meet the permit requirements. The
fencing and deed restrictions are clearly implementable. ‘

The disposal of excavated soils will result in increased trucking activity requiring
evaluation of any transportation and traffic volume generated as a result of this alternative.
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Cost
The following costs have been estimated m Table 6-13 for implementing

Alternative 4A:

. Capital costs = $1,554,000
*  Annual operating costs = $160,600
. 30-year present worth cost = $4,023,000

6.3.6 Comparatlve Analysus of Alternatives
This section presents a comparatwe analysis of the four remedial alternatives
evaluated for Site 10. This comparative analysis is based upon the evaluation criteria

presented in Section 6.3.

Overall Protection of Human Health and the Environment

Because Alternative 1 includes no remedial actions to prevent contaminant
migration, contain or remove the contaminant source, or treat any of the contaminated
medi‘av the existing exposure pathways would.remain.unabated. Therefore, Alternative 1 is
clearly not protective of human health and the enviroﬁment. A

Alternative 3A provides a significantly greater level of protection than Alternative 1
by controlling both the source and migration of contaminants, and applying institutional
controls to further preclude exposure to soils and groundwater. Alternative 3A therefore,
protects all significant human exposure pathways, and protects environmental receptors in
contact with surface water, groundwater, and the land surface.

Alternative 3B provides protection of human health and the environment snmlar to
Alternative 3A. However, the slurry wall included in Alternative 3B would provide
additional containment to complétely isolate the contaminated source area, prevehting
further contaminant migration.

Alternative 4A would provide a level of protection to human health and the
environment similar to Alternatives 3A and 3B. However, through removal of the
contaminant source, Alternative 4A would eliminate exposure to environmental receptors
in the contaminated soil, and expedite restoration of the site’s groundwater while permitting

»um’estricted land use.
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Compliance with ARARs

Alternative 1 will not ensure compliance with any of the ARARs established for the
Site 10 area within a reasonable or predictable time frame. Alternatives 3A and 3B achieve
all ARARs, with the exception the TBCs currently proposed by the NYSDEC for soil.
Howevef, Alternatives 3A and 3B do provide for adequate containment of contamﬁxated
soils. Alternative 4A would meet all ARARs, including those for soil.

Long-term Effectiveness and Permanence

The no action alternative is neither effective nor permanent in reducing the

" magnitude of residual risk associated with Site 10. The long-term effectiveness of

Alternatives 3A and 3B rely on a long-term O&M program for the groundwater collection
and treatment system, the cap (Alternatives 3A and 3B), and the slurry wall
(Alternative 3B). The long-term effectiveness of Alternative 3B is somewhat greater than
that of Alternative 3A due to the total isolation of the contaminant source area provided in
this alternative. Alternative 4A provides the greatest degree of long-term effectiveness due

to the removal of the contaminant source.

Reduction of Toxicity, Mobility, and Volume
Since this evaluation criterion applies only to treatment of source areas, this

evaluation is not applicable for the retained alternatives.

Shonrt-Term Effectiveness

Although Alternative 1 will not have any short-term impacts on workers, the public,
or the environment; it will also not be effective in the short-term to meet any of the
remedial objectives established for the Site 10 area.

Alternatives 3A, 3B, and 4A all provide short-term effectiveness for protection of
human health by eliminating the human exposure pathways to soil and groundwater.
Exposure to workers, the community, and the environment during implementation of
remedial actions for Alternatives 3A, 3B, and 4A would be controlled through mitigation

measures, access limitations, and the deed restrictions. However, Alternatives 3B and 4A

will require the most significant mitigation measures.
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Alternatives 3A, 3B, and 4A will all result in meeting remedial objectives for
preventing migration of contaminants in soils and groundwater. However, only
Alternative 4A will be effective in the short-term in meeting soil TBCs or remediation levels.
Alternatives 3A, 3B, and 4A will each require several years in order to achieve groundwater
ARARs.

Implementability

Alternative 1 is highly implementable although it includes no remedial actions and
is ineffective in meeting the remedial objectives.

Alternatives 3A, 3B, and 4A all employ proven remedial technologles that are
commercially available from a number of vendors, and are therefore implementable. All
three of these alternatives include similar groundwater treatment systems which may require
treatability studies in the remedial design phase.

Although Alternatives 3A, 3B, and 4A are each implementable, different levels of
difficulty are associated with the specific field construction and installation activities
associated with each of these alternatives. Alternative 3A includes excavation of
contaminated soils to install a perimeter drain. Alternative 4A also includes the excavation
of contaminated soil, but involves greater quantities of soil than Alternative 3A. Like
Alternatives 3A and 4A, Alternative 3B includes the removal and handling of some
contaminated soil and bedrock material. For these reasons, Alternative 3B may be the most

difficult to implement.

Costs

A comparison of the total net present worth costs for each alternative are presented
in Table 6-16.  Alternative 3A (Containment - Cap) is the least expensive and
Alternative 4A (Containment - Cap and Slurry Wall) is the most expensive.

6.3.7 Recommended Alternative

Based on the evaluation of alternatives (conducted in Sections 6.3.2 through 6.3.5) |

and the comparative analysis of alternatives (Section 6.3.6), Alternative 1 is rejected because

it would not meet the remedial objectives. As indicated in Section 6.2.6, this FFS has been -,

written based on the assumption that the soil can be disposed at a non-hazardous solid
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waste landfill. If it can not, the soil would require incineration. Therefore, an evaluation
of the soils classification is required. If the soil is indeed non-hazardous, Alternative 4A
(Source Removal and Land Disposal) is recommended for Site 10. Alternative 4A provides
the greatest degree of long-term effectiveness due to the removal of the contaminant source
and the associated cost is in line with Alternatives 3A and 3B.

However, if the soil at Site 10 is classified as hazardous, the recommended
alternative is Alternative 3A (Containment, Cap Only). Alternative 3A protects all significant
human exposure pathways, and protects environmental receptors in contact with surface
water and groundwater. Both Alternatives 3A and 3B achieve ARARs. While Alternative 3B
provides greater reduction in contaminant mobility, its significantly higher costs cannot be

justified. The groundwater collection system of Alternative 3A will effectively address
mobility. -
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NEW MONITORING WELLS INSTALLED BY WEHRAN -
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ROCK BORING/WELL

NO. MW10A
SHEET 1 of 1

PROJECT: Limited RI/FS IRP Site 10
CLIENT: United States Air Force - AFRES

PROJECT NO: 00640-02
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BORING/WELL NO. MW108B

SHEET 1 of 1
PROJECT: Limited RI/FS IRP Site 10 PROJECT NO: 00640-02 GS ELEV: 586.71 ft.
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W <D << w -~ Jaj © =z
a~ nzZz unal .- =~ - o]
N / ML Dark brown SILT, 1little (+) CLAY, moist, Cuttings and
" 3,4 / cL gense, roots to 0.5 ft. Red brown SILT and|barrel at
1 10 8, 10 / CLAY. trace fine SAND., moist, dense. background HNu.
i ML Red brown laminated, mottled SILT, trace
L 9.13 (+) fine SAND. some (-) CLAY, moist.
2 12 [16.22 medium dense.
i CL Red brown CLAY, varved, trace (+) SILT,
- 4,8 moist, medium stiff.
N 3 14 | 9.8 /
N N / Red brown CLAY and SILT to 6.3 feet.
3,3 6.3 to 7.7 feet, red brown fine SAND, Augers advanced
. o 4 12 | 7 little SILT, trace fine GRAVEL, moist. to 8.5 feet.
— 50/0.4 medium dense. Bentonite seal
Aol lolor L] 8.5 to 6.5 feet.
N [ 5 0 Bo/0.all [ No recovery. Top of Rock at 7.7 feet. Set 6-inch casing
ol lol | III Lockport Dolostone. to B 5 feet .
el ld -,
A I O R I VAN
1 — 10 T T
[ T
L [ ]
L [ T
- T
- - I [
- [ ]
- L I [
- [ [
- [ [
- = J[II See next sheet for description.
- 1
Z —15 71
- [ ]
- L [ [
_ [ 1
- 1
- - [ 1
- LT
I ]
- I I 1
- [ ]
L=y b T 7
1 JE|
20 S
End of hole at 20.0 feet.
—5
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ROCK BORING/WELL NO. MW10B

SHEET 1 of !

PROJECT: Limited RI/FS IRP Site 10
CLIENT: United States Air Force - AFRES

PROJECT NO: 00640-02

65 ELEV: 586.71 f¢t.
N-S COORO: 785.66

CONTRACTOR: Parratt - Wolff RIG: D-50 E-N COORD: 1213.00
GROUNDHATER DATA (feet) CASING | SAMPLE Tge .| come | W REF ELEV: 588.84ft.
TYPE Tron DATE STARTED: 11/19/91
DATE GH OEPTH  GHELEV TAK - S o | DTE FINISHED 11/20/91
DIAM. - OPERATOR: Doug Richmond
HEIGHT GEOLOGIST: GWH
FALL
>
WELL @ ww ll.lIJ 8
CONSTRUCT | =% | W 22| 3 = FIELD DESCRIPTION REMARKS
[o WL ] zZ= - O [m} (6] —-
[ 22D |« w (@] o =z
[0 Raneg aTZ || @R T 3R - o]
_5
i Top of Rock at 7.7 feet.
- 11[ Start of coring at B.5 feet.
L 15 T %ockpor‘t DDI;Qh:tI:T[EJ.fporctJus, foss1%ifer‘ous. Petroleum odor on
1 60 | 100 L1 ams, no infitted fractures. small vugs. water and rock .
’_10 N Fractures at 9.68 feet (at 30°).
[ I
= [ ] Gray Lockport DOLOMITE. fossiliferous.
- Rod drop at 14.4 feet. Void 0.15 feet
L T 7 thick has rubble.
5.0' T void at 14.4 feet. fractures at 10.4 ft..
L 2 97 99 111[ 13.6 ft. (at 90°); 14.06 ft. (beoging).
I
- ]
[ [
—15 71
[T
" 171
T 7 Lockport DOLOMITE. vuggy with fractures.
- ’ I Fracture at 16.45 feet, calcite and CLAY Barrel locked in
5.0° I filled (at 90°) . hole. hard to
L 3 100 | 99 [,l remove. some sand.
[ 1 Fell to total
L I gepth. Taped hole
111 to 19.2 ft.
T
—<0 End of hole at 20.0 feet.
—5




BORING/WELL NO. MW10C
SHEET 1 of 1
PROJECT: Limited RI/FS IRP Site 10 PROJECT NO: 00640-02 65 ELEV: 586.95 ft.
CLIENT: United States Air Force - AFRES N-S COORD: 900.59
CONTRACTOR: Parratt - Wolff RIG: D-50 E-W COORD: 1039.45
GADUNDWATER DATA (feet) CASING SAMPLE TUBE CORE WL REF ELEY: 589.11ft.
- DATE STARTED: 11/20/91
TYPE Iron 5SS
QATE G OEPTH  GRELEV INTAKE, oo o DATE FINISHED: 11/20/91
- OPERATOR: Doug Richmond
HETGHT GEOLOGIST: GWH
FALL
> - —
WELL wr |wwl &8 o o
CONSTRUCT | =% | Jw |2al 35 | @ - FIELD DESCRIPTION REMARKS
oo | == [EF| Oc ol w | =
[ <D |< wi -~ Jal| O =z
o~ | vZ || - @~| 3|3
) ML Black brown SILT, some (-).fine SAND, Cuttings and
V. /1 3.6 trace CLAY, moist, loose. Red brown CLAY [barrel at
g g 1 12 7,10 in shoe. packground HNu.
o O
- b9 ZES Red brown .mottled CLAY, little (+) SILT,
A : 8. 10 7 trace (-) fine SAND. stiff. moist.
KN N KR 2 & |14.11 /
- L ]
— - / sC Red brown SILT. some (+) CLAY. trace very
— R 17,16 fine SAND, trace fine GRAVEL. medium dense
= |- v 3 15 |15, 13 moist. TILL.
R & 4 ) 4
— SM Red brown SILT and very fine SAND, 1little :
- B 6.3 {(+) very fine GRAVEL, trace CLAY, moist,
- 4 18 |9, 11 wet.
- i Red brown SILT and very fine SAND, trace
- | 5.9 very fine GRAVEL, trace CLAY, moist to
= 5 14 B0/0.4 wet. At 9.4 feet. weathered Lockport
10 : 7 [\ DOLOMITE.
End of hole at 9.4 feet.
i b
—15
—0
—9




CLIENT: United States Air Force - AFRES

BORING/WELL NO. MW10D
SHEET 1 of 1
PROJECT: Limited AI/FS IAP Site 10 PROJECT NO: 00640-02 65 ELEV: 587.49 ft.

N-5 COORD: 929.60

CONTRACTOR: Parratt - Wolff RIG: 0-50 E-N COORD: 972.21
GROUNDHWATER DATA (feet) CASING SAMPLE TUBE CORE WL REF ELEV: 589.49f¢t.
DATE STARTED: 11/21/91
TYPE Iron S5
OATE GH DEPTH  GH ELEV INTAKE, - e DATE FINISHED: 11/21/91
- OPERATOR: Doug Richmond
HEIGHT GEOLOGIST: GWH
FALL
> - P
WELL waoe |ww E:J$ w LLDJ
RUCT =
CONSTRUCT | =% | Jw |2al 25 | @, o FIELO DESCRIPTION REMARKS
ao == |ZE+-l O Cc (@] [&] —
Wl v <D |« w -~ Ja} O =z
o~ | nZ |nw| o- o~} 2 {35 ]
ML Topsoil to 4 ft. Brown black SILT and fine|Cuttings ano
2.5 SAND, trace CLAY, moist, roots. Read brown |barrel at
L 1 13 | 6.4 SILT, some (+) CLAY. roots. moist, stiff. |background HNu.
O .
Oo cL Red brown CLAY, little {(-) SILT, stiff,
o 9.8 damp .
o, 2 12 19.10
a .
] Red brown mottled., varved CLAY. little
. - SILT, trace (+) fine SAND, damp., stiff to
Hh 6.9 5.1 feet.
K 3 24 15,11 SM :
nC Red brown SILT, little (-) very fine SAND,
- B little CLAY, moist, dense, percent GRAVEL
- a5 ML increases to 6.0 feet.
- 4 12 | 7.7 Red brown SILT, littie (+) CLAY. trace (+4)
- L ) SAND, trace (-) medium to fine GRAVEL,
L 5.8 Red brown SILT, little (+) CLAY., trace (+)
5 8 B0/0.3 SAND, trace (-) medium to fine GRAVEL.
110 \ moist. soft. Top of rock at 9.3 feet.
End of hole at 9.3 feet.
—15
—0
—25
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"BORING/WELL NO. MWI1O0E

SHEET 1 of 1

PROJECT: Limited RI/FS IRP Site 10

ICLIENT: United States Air Force - AFRES

PROJECT NO: 00640-02

GS ELEV: 586.52 ft.
N-S COORD: 789. 17

CONTRACTOR: Parratt™ - Wolff RIG: D-50 E-W CODRD: 1055.38
GROUNDWATER DATA (feet} CASING SAMPLE TUBE - CORE WL REF ELEV: 588.24ft .
DATE STARTED: 11/22/91
ey TYPE Iron SS
DATE GH OEPTH  GH-ELEV NTAK > p— — DATE FINISHED: 11/25/91
- OPERATOR: Doug Richmond
HELGHT GEDLOGIST: GWH/GOC
FALL
>= - —
WELL —_ W |[uww g g w 8
CONSTRUCT ?—:3 Py E’& 35 Q . - FIELD DESCRIPTION REMARKS
oo == [ZE~] OCc col| O = |
[T <D |« wt -~ S al O =
O- | nZ |vw| o~ o= 3 |3
T ML Black brown SILT, little CLAY, trace fine |Cuttings and
. .. 123 SAND, roots, moist to 0.B6 ft. Red brown |barrel at
AN 1 f2 '|5.,10 “l SILT and CLAY., stiff} damp to 2.0 ft. packground HNu.
Red brown SILT and CLAY, damp, stiff.
L 13. 16 mottled.
2 B |16.17
B . Red brown SILT and (+) CLAY. stiff. damp.
5 g M |\ mottled, laminated from 4.0 to 4.5 feet.
3 14 |14. 14 ML Red brown SILT and (=) very fine SAND,
N little (-) CLAY, trace (-) fine GRAVEL,
r moist, dense.
| 7.8 —— Red brown SILT ang very fine SAND, trace
/ 4 14 ‘19,10 CLAY, trace fine GRAVEL, moist. soft.
| T 5 5 Red brown SILT and very fine SAND. trace
< q 5 18 14 (+) CLAY, trace (+) fine GRAVEL, wet, soft
C 4 —d O o 50/0 ' - h iy
o | o110 Top of Rock at 9.5 feet.. 6-1nCh casing set
5§ M o |so/0 L Lockport Dolostone. at 10 ft. tnﬂough
ol [0 L /[L[ bentonite at 8 to
T [ 10 ft.
ol O )
— T [
R - T 1
[
L T
[ T
! | 15 I
= [ 1
- | T 7
- - . "
- - IIII . See next sheet. for gescription.
- [ [
- - [
- T T
- B [ 1
- T
- 50 IIII
- 1
: A L % . T - -t a =
_ T
- L [ [
- [ [
T T
- - [ 1
: o
0 End of hole at 25.0 feet.




ROCK BORING/WELL NO. MW10E

SHEET 1 of 1

PROJECT: Limited RI/FS IRP Site 10
CLIENT. .Unitedg States Air Force - AFRES

PROJECT NO: 00640-02

6S ELEV. 586.52 ft.
N-5 COORD: 789. 17

CONTRACTOR: Parratt - Wolff - -»RIG D-50 E-W COORD: 1055.38
GROUNDRATER DATA (feet) _ CASING...|. SAMPLE TUBE CORE .. |ML REF ELEV: 588.24ft.
TYPE Iron DATE STARTED: 11/22/91
BATE GH DEPTH G ELEYV NTAK PRI R S oo |DATE FINISHED: 11/25/91
- - - OPERATOR: Dowg Richmond
REIGHT GEOLOGIST: GWH/GOC
FALL
>
WELL T (ww LELEJ 8
CONSTRUET | =% | W |J&| 2 = FIELD DESCRIPTION REMARKS
a o ZZ |Z+-]| O [m)] (] -
ww | 55 |= w o] o |z
o—- | TZ |nw| ax ax| 3 {35
-5
B Top of Rock at 9.5 feet. . 1, 5 to 10.0
__10 - i 11['1 No samples. Start of coring at 10.0 feet. thjgepe ° ’
T 1 Dark gray vuggy.” somewhat fossiliferous
L 71// Lockport DOLOSTONE.
T 10.3 ft. (irregular at 30°);:
L T 7 10.8 ft. (irregular angle at horizontal);
- - 1A - ~41.9 ft. (irregular, angle varied with
L 1 50 1111 clay infill);
- 7 12.3 ft.- (smooth at 30°);
| T 7 12.85 ft. (irregular, angle at sub
o [T horizontal);
15 17/[ 12.85 to 13.2 ft. (smooth at 70°):
_ 7 ™\ _13.5 to 14.4 ft. (drill breaks) .
L [ ] Dark gray vuggy. somewhat fossiliferous
e A Lockport DOLOSTONE.
B T 7 15.3 ft. (rough. angle at sub horizontal);
e R B I 15.5 ft. (smooth, angle at horizontal):
B 2 75 HL 16.05 to 16.2 ft. (irregular. sub
- T ‘horizontal, "infilled with clay and fine
7 gravel);
r - AT T~ 16.7 ft. (smooth, angle at horizontal);
I 16.95 to 17.5 ft. (irregular. some clay
—20 IIII and fine gravel infill - zone of possible
T _\ core loss) .
i L1 Dark gray vuggy. somewhat fossiliferous
U vy Lockport DOLOSTONE.
r - 7 20.1 to 20.3 ft. (rubble};
3 76 20°.8 to 21.1 ft. (drill break in vuggy
r T zone) ;
T T 21.5 to 21.8 ft. (broken up in vuggy
- T area):
T I 22.6 ft. {(smooth, angle at sub horizontal ,
25 i - possible drill break) .
End of hole at 25.0 feet.
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EXISTING MONITORING WELLS INSTALLED BY OTHERS -
STAGE 1 AND IRP RI/FS WELL INSTALLATIONS
(IRB ASSOCIATIES AND SAIC, RESPECTIVELY)
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A Compeny of Science Applications, Inc.
8400 Westpark Orive, McLsan, Virginis 22102

Project: _Niagara Falla AFRF____ Owmer: USAF Well No.: 10-1
Locacion: Abandoned Firs Field Book No.: 2 pps-4
Traini Area ¥ of Log By:¢ Krugar
Bldg. 722 Oriller: ] Genovese/Empire
Rig Type:_ CME-45
Reference Tocal
Poine: Depth: 8. 8' BLS
Refereance Dace Time
Poinc
Elevacion: Drilling Scarced:10/23/84 1502
. Drilling Compleced:10/23/84 1552
Sice Skeacch
ice ¢ Wacer Level: 6.35' BTC
- Legend
- Z S.I1. Sampling Interval
g 3 é ] Rec. Recovery
3 q i g Grain Size
E’ j’ 3 some 40 to 10%
i = tzace 10% or less

2.5

5.0

o

7.51

10.0

sy yYyrvyryrvyv vy fvvovyrowv

s. I, 2.0-3.5' BLS Rec. 0,8'

21 silt and clav, trace gravel;dari grev(1QYR 4/1) to dark brown |
(7. 5YR & - . .dpy: um
gdor on sample and downbole,

S. 1. 6.0-7.5° BLS Reg, 1.4°
_28 0.8' sile and clay, some sand near interval base;reddish brown

(2.SYR 4/4) with some grey(2.5YR 5/0) to dark brown (10YR

L SR B AN AN AN BN N NN BN BN N J

4/3 tles:firm:very denseicompact;dry;finelv la ,

Q,4' siltc and nng_;gw_;ms_ﬁmzml.AL !
reddish brown(SYR 3/4) wich greenish grey (56Y 6/1) moctles;|
firm:gediug dense:imoiatislight petroleym 0dot

0.2' silc and clav, trace fine sand:reddish brown(SYR 4/4) firm:

LIRS

denge:compact; dry

v oy n . rAn . - A7 > " Y

28.8' BLS bedrock

Page 1 of 1-
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&m ASSOCIATES

A Cormpany of Science Apsdicstions, ing.

8400 Westpark Orive, McLaen, Virginia 22102

WELL CONSTRUCTION SUMMARY

Project: Niagara Fallg AFRF Owner: USAF Well No.: 0=l

Drilling Susmsary:

Total Depch: 8.8' BLS Drillers: J.Genovese/Empire

‘Borehole Diamecer(s): 6.0"

~ Rig Type:__CME-45

Elevacion: Land Surface:_sg; 43' Bic(s): Augert

Top of ‘Casing: 589.88' Drilling Fluid Type: none

SN I AR WS
. LA "

-
L ame

Supervisory Geologisc: :Wickline,C.Kruger _ Amounc Usae: -

ﬁog Book No. 2 Pp. 36 Wacer Level: 6.35' BTIC
Well Design:

Casing: Macerial: PVC : Screen: Macerial: PVC

Diamecer: 2.9" ID- _2.5" OD Diamecer:_ 2.0" ID

Lengch: 111 Sloc: 10/inch

Filcter: Macerial: 49 sand Secting:_$,3-8.8' BLS

‘Secting: i 8-8.8' 55; Seals: Type: Bentonite Pellets
ortlan ement:Bentonite

Grouc: Type: 19:1 Secting:____2.8-3.8' BLS
Seccing:_[S-2.8' BLS Surface Casing: 4.0" ID steel w/lock
_O:h‘g:‘“::. . W ..

Time Log: ™ ' " Started : ‘ Compleced
Drilling: 10/23/84 1502 10/23/84 1522
Inscallacion: ~10/23/84 - 1529 10/23/84 1552
Wacer Level Reading: 11705/84 - - 1450° 11/09/84 - 1419
Developmenc - 11/05/84 ‘1450 11/09/84 1454

Well Development:
Mechod/Equipmenc: Bailer, CME-45 pump

Scacic Depth co Wacer:

Pumping Depch co Wacer:

Pumping Race:

Volume Pumped: ¢ ¢ gal

Bl - N
'I‘- ‘llr lllr l'lt lllF lllf Illf Jll' 'l' .ll‘ !l' lll ‘I!l




/18U BIassociaTes

Py =7 Sox psications, Ine DRILLING LOG
8400 Waestpark Orive. McLsan, Virginia 22102
Project: _Niacara Fallds AFRE Owner: USAF Well No.: 39.-
’
Locacion: gbandoned Fire Field Book No.: 2  pp1i-4
T;g!n‘ng Area E aof Log By: ¢ Krycer
Bldg, 722 Driller: J,Cepnquage/Emnice
Rig Type: CME-4S
Reference Tocal
Point: Depth: 9.0' BLS
Reference
Poine Dece  Tirm
Elevaction: Drilling Scarted: 10/23/34 1sll
Drilling Compleced:]0n/23/84 1428
Sice Skatch
Water Level: 5.92' BTC
2 Legend
- g - S.I. Sampling Interval
g E Rec. Recovery
= . 3 Grain Size
- and to 40%
j’ ‘g some 40 to 10% -
, trace 10% or less .
0
5
2.5
! S. 1. 3.0-6,5' BLS Rec, 1.2' ,
i SS2LL 13 341t and clav:broun(10YR $/3) with common erev(2.3¥ 5/0) Lo
[  4/4 2 R 3 i htlr damoq
N e ~limigaced
- o= ———
5.04%
-
s
7.51 s. 1. 7.5-9.0' BLS __Rec, N,25°
] ss#2l 32 02" 3 i .dark red(2,SYR
[ 3/6) with common reddish brown(SYR 4/4) to lighe vellowish
5 - heown(2.5Y 6/4) mottles;dense;compact;imoist
- 0,05 dolomitic bedrockilight grev(SY 7/1) moccled 1ight ST27
10.0 ' (N 6/0);equigranular:ohaneritic

20,0' BLS hedrnck

Page 1 of 1




m ASSOCIATES

A Company ot Scwence Applicstiens. /ne.
'w Waestpark Orive, McLsen, Virginia 2102

Project: _Niagara Falls APRF _  Ownmer: USAF

WELL CONSTRUCTION SUMMARY

Well No.:Jd1Q=2_

Drilling Susmary:

' Tocal Depch: 9. Q' RLS Drillors:mwmm—
Borehole Diamecer(s): 4 g*
' Rig Type:__CME-45
0 . Elevacion: Land Surfaca: 588.00' Bic(s): aApger
' E; Top of Casing:  590.40' Orilling Fluid Type:_jone
E. Supervisory Geologisc: 4 Hickline C.Kruger Amounc Use: -
Log Book No. 2 PP 3-4 Wacer Level: __ 6.92' BLS
i
. ' *| Wall Designs |
' Casing: Macerial: PYC . Screen: Macerial: PYC
Diameter: __ - g ID- 2,5 OD Diamecer: 2.0"1D
' Lengch: 115" Slot:__ 10/inch
= ] Filcer: Macerial: 49 sgnd Secting: 6.0-9.0' BLS _
o R Secting:_ 4 0:9.0° BLS Seals: Type: Begconite Pellets
.. Grout: Type: ot anw,:mn ; ené::ti::g: 3.0-4.0' BLS
Secting:__13-3.0' BLS Surface Casing: £ 0"ID steel w/lock
' Other: |
1
Time -Log: Started Completed
Drilling: 10/23/84 1413 _10/23/84 1428
Inscallacion: 10/21/86 1437  _10/23/84 1600
Wacer Level Reading: 11/05/84 1409 _11/09/84 _1s413
Developmenc : 11/Q5/84 1409 11/09/84 1435

Well Developmenc:
Mechod/Equipmenc: Railer

Scatic Depth to Wacer:

Pumping Depth co Wacer:

Pumping Race:

Volume Pumped: 5.4 gal

- N an, e e s =

’ -

'\_ ! l I ' l‘_ II l ! l_ ! g >
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ASSOCIATES

A Compeny of Science Applications. Ine.
8400 Westpark Orive, McLean, Virginis 22102

Project: _Niacara Falls AFRF __ Owner:

DRILLING LOG

LUSAF

“‘1]. No.: 100=1

Locacion: gAhandaned Fire Fleld Book No.: 5 pp .o
Trainine Area E of Log By:a Wicvline C Krugor

Driller:_J.Genovese/Empire

Bldg. 72
Rig Type: CME-45
Reference Tocal
Poine: Depch: 0.9' BLS
Reference Dace  Time
Poinc
Elevacion: Drilling Scarted:10/23/84 1217
- Drilling Compleced:1n/23/R4 133N
Sice Skacch Water Level: 6.36' RTC
Legend
- =z E.I. Sampling Interval
g E ~ Rec. Recovery
g " Grain Size
| = K} and 50 to 40% DESCRIPTION
some 40 to 10%
3. j g ! trace 10% or less
a
0
[ s 1. 4,5-6.0' BLS Bec 1.4
A ,
5 ‘t f?:::::-‘ SS#1 48 sile and clav, trace fine sand, rrace gravel.dark red(2 SYR /600
5 e with some d v w 2.5
i 6/4) moccles:friablecdense:compact:dry
[ ss#2| 86 1s.I, 9,5-9.9' BLS Reg, 0,2"
10 L % dolomitic bhedrock;very daMev(IOYR 3/1);equigranular
C 29.9' BLS bedrock
P
-
Page 1 of 1
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Sasence

A Campeny of ' Appiicasens, ne.
rwm Orive, McLean, Virginia 22102 WELL CONSTRUCTION SUMMARY

Project: _Njagara Falls AFRF Owner: USAF Vell No.: 1023
|
Drilling Summary: ﬁ
. Tocal Depch:_9.9' BLS Drillers: J.Genovese/Empire ﬁ
Borehole Diamecer(s):_g, 0" L
Rig Type: CME-45 m
Elevacion: Land Surface:_sgg 37' Bit(s): Auger
Top of Casing: 590.67' Drilling Fluid Type: none [!
Supervisory Geologisc:a Wickline,C.Kruger  Amounc Use: - ki
Log Book No. 2 PP.__1-2  Wacer Level:__ 6.36' BTC _
N Well Design:
Casing: Macerial: pPVC . Screen: Macerial: PVC '
Diamecer:_2.0" ID-2.5" OD Diamecer: _2.0"ID
Lengch: 12.6" Sloc: 10/1nch g
Filcer: Macertal:_4Q sagnd Secting:  6.9-9.9' BLS
Secting: -9 9! Seals: Type:Bentonite Pellets .
Grouc: Type: . |OrCiand femenc: ento ing:_ 3.9-4.9" BLS 4
Secting:__ 15-3.9' BLS Surface Casing:4,0" ID steel w/lock
Ocher: .
Time Log: Started Completed -
Orilling: 10/23/86 1317 10/23/84 1330 !
Inscallacion: 10/23/84 1340 10/23/84 1610 g
Wacer Level Reading: 11/Q5/84 1517 11/09/84 - 1404
Developmenc : 11/05/84 1517 11/05/84 1600 -
Well Development:
Mechod/Equipmenc: =45 pump
Scatic Depth to Wacer:
Pumping Depch to Wacer:
Pumping Race:
Volume Pumped: 5 9 gal . d
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MONITORING WELL CONSTRUCTION SUMMARY

?

Well No. MW 10-4 Development
Location ( NY. Coord. Date : 7/25/89
Northings 1,133,8.0.635 Type : BAILER
Eastings 406,563.118 Volume Purged : 17 GAL
"Reference Point TOP OF PVC CASING (bailed well dry twice)
Relerence Point Eleyv. 589.39 MSL
Type of Security STEEL CASING WITH Water Levei/Date: 7.44 BTOC /10-04-89
: LOCKING CAP 581.95 MSL
Supervisory Geologist S. KELLER
_ Log Book/Page No. 3/98-105 Hydraulic Conductivity: NA
' Drilling Company EMPIRE SOILS INVESTIGATION
- Rig Type CME 45; HOLLOW-STEM AUGER
Driller K FULLER
- Drilling Started 0825 HR/7-21-89
__. Drilling Completed 1325 HR/7-21-89
' MONITORING WELL AS-BUILT
v Top of PVC Flush
- Joint Riser witlh
BLS MSL vented PVC Cag
. 44"x"" Stee!
Land Surface 000 58696 comerete S
] [re—3"x%' Steel
Top of PVC Flush Joint Riser 2.43 589.39 Guard Post
Measured at Relerence Point Land
= Surtace

)

I.. ‘;.

-

Il measurements in feet unless otherwise noted
- Above Land Surface

BLS - Below Land Surface

SL - Mean Sea Level Datum

TOC- Below Top of Casing

Cement/Bentonite Grout Top '7.5‘0 588.46 -} -

I Bottom 250 584.46 .Flush Join: Riser
Nominal §° ;

27 1.D. Schedule 40 PVC Top 243 58939 | Borenole 2 camenc/Banconste

' Flush Joint Riser Bottom 450 582.46 § “rov
- Bentonate
. ‘Pelle:

Bentonite 1/4 Pellet Top 2.50 584.46 Seal

Seal Bottom 3.50 583.46
' Sand Pack

2" 1.D. Schedule 40 PVC Top 450 58246 % Flusn Join: Screes:

Flush Joint Screen Bottom 7.90 579.06 0.01c" Sle:
l 0.010“ Slot

4Q Sand Pack Top 350 58346 e Toua: Deotr

Bottom 790 579.06 Borenois Tota: DepEr

' NOT TO SCALE

8” Borehole Total Depth 7.90 579.06




MONITORING WELL BORING LOG

wB-10-4

DEPTH LITHOLOGIC SAMPLB BLOW SAMPLB RECOVERY SOIL
(M.BLS) SYMBOLS NUMBER COUNT INTERVAL m) LITHOLOGIC DESCRIPTION
A.BLS)

OVA LBL
(PPM) (%)

0.0 - WB-10-4-1 368 0.0-1.5 1.0 CL CLAY TO SILTY CLAY; fissile; low to med-plastic; firm; moist; bkgd [/]
- strong brown(7.5YR4/6).
1.0 -
- w8-10-4-2  8,8,13 1.5-3.0 L5 CL CLAY TO SILTY CLAY; fissilc; low 1o med-plastic; firm; moist; bhgd 0
20 - brown(7.5YR4/2).
3.0 - Wo-10-4-3 9,512 3.04.5 1.5 CL CLAY TO SILTY CLAY; fissile; med-plastic; firm; moist; bkgd 0
- . reddish brown(SYRS/3).
4.0 -
- WB-10-4-4 6,911 4.5-6.0 1.5 CcL CLAYEY SILT; subr pcbbics; low-plastic; soft; moist; ycllowish red(SY R4/6). bkgd (4]
5.0 -
6.0 - WB-IO—J-.? 912,15 6.0-7.5 1.5 CL CLAYEY SILT; some pebbles; moltics; low to med-plastic; soft; wet; . bkgd (/]
- yellowish red(5YR4/6).
7.0 -
- WB-10-4-6 9,100/.35° 7.5-9.5 0.85 cL CLAYEY SILT; subang pebblcs; low-plastic; soft; wel; ycllowish red(SYR4/6). bkgd [/}
8.0 -

BEDROCK 7.9'BLS




MONITORING WELL CONSTRUCTION SUMMARY

!

1
1
B |
1
1
1
1
1
1
1
1
1
1
1
R
1

well No. MW 10-1D0 Developmen
Location ( NY. Coord.) Date : &/8/89
Northings 1,133,805.763 Type s HAND PUMP
- Eastings 406,571.706 Volume Purged : 100 GAL
Reference Point TOP OF PVC CASING
Reierernce Point Elev. 589.64 MSL
Type of Security STEEL CASING WITH Water Level/Date: 7.48 BTOC/ 10-04-89
LOCKING CAP ’ 582.16 MSL
Supervisory Geologist S. KELLER
Log Book/Page No. 8/46-48,65-68 Hydraulic Conductivity: NA
Drilling Company EMPIRE SOILS INVESTIGATION
Rig Type FAILING F-6; HOLLOW-STEM AUGER & AIR ROTARY
Driller P. BENCE
Drilling Started 1340-1745 HR/8-1-89
Drilling Completed 0900-1610 HR/8-4-89
MONITORING WELL AS-BUILT
BLS  MSL e avser with
« I.D. Ventea Locxina Cap
Land Surface 0.00 587.09 Castng 3o 0 Schadule
. . Land Joant Riser
Top of PVC Fiush Joint Riser + 255 589.64 Surtace )
Measured at Relerence Point Nominal 10° S::::,‘,( te
Borenole Grout
4~ 1.D. Steel casing Top + 300 59009 Bedrocx
Bottom 10.50 576.59 v
Bedrock Lockport
Socket i Dolomite
Cement/Bentonite Grout Top 0.00 587.09 i
Bottom 6.70  580.39 =
' Bentonite &°
27 1.D. Schedule 40 PVC Top + 255 589.64 Pellet Seal R
Flush Joint Riser Bottom 12.66 574.43 sand Pack
Bentonite 1/4” Pellet Top 6.70 580.39 .
Nomanal ¢
Seal Bottom 11.70 575.39 Borenoie .=$
=z
Bedrock Top 810 578.99 o
Socket Bottom 10.50 576.59 1 1.2, Scnedule 4G
’ ’ PVC Flush Joant
Screen: ¢.010° Slot
27 1.D. Schedule 40 PVC Top 12.66 574.43 '
Flush Joint Screen Bottom 32.90 554.19
0.010" Slot
Threaaed
End Plug
4Q Sand Pack Top 11.70  575.39 NOT TO SCALE
Bottom 32.90 554.19
Borehole Total Depth 32.90 554.19

- Above Land Surface .

- t// measurements in feet uniess otherwise noted

LS - Below Land Surface
__MSL - Mean Sea Level Datum
WP TOC- Below Top of Casing

—

- '




MONITORING WELL BORING LOG

wB-10-1D0
DEPTH LITHOLOGIC SAMPLE BLOW SAMPLE RBCOVERY SOLL OVA LEL
(L.BLS) SYMBOLS NUMBER COUNT INTERVAL . () TYPE “ LITHOLOGIC DESCRIPTION (PPM) (%)
’ (N.BLS) (USCS)
0.0 -
1.0 -
20 -
3.0 -
4.0 -
5o - .
- WB-10-1D-1 6,8,11 5.4-6.9 1.5 CL CLAY TO SILTY CLAY; rock [ragments; med-plastic; firm; moist; 2 ]
6.0 - ' reddish brown(SYRS/3).
7.0 - WB-10-1D-2 18,15,100/.2' 6.9-8.1 1.2 GM GRAVELLY SILT TO FINE SAND; abundant dolomitc fragments; low to med-plastic; %0 0
- ’ soft; wet; reddish brown(SYR4/4).
8.0 -

BEDROCK 8.1'BLS

I3
-~
-~
PN
-
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SAND PACK GRAIN-SIZE DISTRIBUTION
AND UNIFORMITY COEFFICIENT
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Typical Physical Analysis
#1 Well Gravel
Sieve Cum.
MM, No. Grame % Ret. % Pass.
1.680 12 A L4 99.6
1.410 14 16.2 15.8 83.8
1.190 16 38.0 21.8 62.0
1.000 18 72.2 34,2 27.8
. 840 20 92.6 20.4 7.4
.710 25 98.5 5.9 1.5
.590 30 99.2 .7 .8
.500 35 99.8 .6 .2
. 420 40 100.0 .2

Typical Chemical Analysis

$10, 99.390
Fe203 . 240
Al,04 . 190"
Ti0 .120
Ca0 .010
Mg0 .004
L.0.I. .046

Acid solubility (l:1 HCL)
Sp. Gr. - 2.64 to 2.66

.08 to

C117%




MONITQRING WELL SURVEY DATA
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.86
.51

13

.00

12

.71
.81
.73

26

.08

Page
ABW  \SORDATACH
AIR BASE
MONITORING WELL LOCATIONS
SITE 10
0ODG DWM
0DG
31 DEC 1991 10:07am
Northing Elev&hé> Code Description
1133637 .00 588.24 MW 10EPVC
1133638.81 588.84 MW 10BPVC
1133747 .81 589.11 MW 10CPVC
1133774 .54 589 .49 MW 10DPVC
1133804 .63 589 .65 MW 10-4PVEC
1133805.76 589 .49 MW 10-1DPVC
1133823.79 589 .92 MW 10-1PVUC
1133853.05 590.46 MW 10-2PVC
1133949.16 590.76 MW 10-3 PVC
1134034 .48 590.12 MW 10 APVC
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APPENDIX B
WELL DEVELOPMENT DATA
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TABLE Bl

NIAGARA FALLS AIRBASE

WELL DEVELOPMENT DATA SUMMARY

Amount Specific
Well Bailed pH Conductance Description
(Gallons) (umhos/m)
MW10-A 25 7.37 1100 Turbid, brown with oily sheen
45 7.28 1100 Turbid brown with oily sheen
55 7.31 1110 Less turbid, brown with oily
sheen still present
75 7.32 1100 Less turbid, brown, still
>100 NTU
MW10-B 25 6.87 2050 Turbid, brown sweet odor
50 6.91 2050 | Turbid brown still has odor
70 6.89 2070 Turbid, brown
90 6.85 2020 | Turbid, brown
MW10-C -2 6.2 1520 Slightly turbid
3 6.98 1610 Increase of turbidity
(to Dry)
MW10-D 3 7.07 2500 Turbid, brown
(to Dry)
MW10-E 20 7.32 2420 Turbid gray strong sulphur
odor
45 7.41 2400 Same
75 7.38 2420 | Same - less turbidity
Tab_B1.wk1 20.4/92.0064002.JMcC
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APPENDIX C
ANALYTICAL RESULTS
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General

Te Stln g% A Full Service Environmental Laboratory
Corporation

January 17, 1992

Mr. Glen Combes

Wehran Envirotech

345 Lang Blvd.

Grand Island, NY 14072

Re: Niagara Falls Air Force Base

Dear Mr. Combes:

Enclosed please find the data package for the above referenced
site. Ten monitoring wells, 2 surface waters, one equipment
blank, one field blank and one trip blank were sampled by our
field crew on December 10, 1991.

Analytical data can be found in Section A and the corresponding
Quality Control Data is in Section B. Sections € and D contain
the Analytical Chronology and Field Documentation. All data has
been reviewed prior to report submittal. Should you have any
questions, please contact me at 454-3760.

Thank you for your continued use of our services.

Sincefely,

GENERAL TESTING CORP.

. ﬂL\[

Janice M Jaeger
Client Representative

Enc.
SL:sm

710 Exchange Street ® Rochester, New York 14608 ® (716) 454-3760 * Fax (716) 454-1245
85 Trinity Place ® Hackensack, NJ 07601 * (201) 488-5242 e Fax (201) 488-6386 A
435 Lawrence Bell Drive ® Amherst, NY 14221 e (716) 634-0454 * Fax (716) 634-9019
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General

TeSt[ng L COMPANY: WEHRAN ENVIROTECH - NIAGARA FALLS

CO[’ poratlon JOB #:  R91/5639

VOLATILE ORGANICS

Wehran-water samples were analyzed for priority pollutant volatiles
by method 8021 from SW-846.

The initial calibration criteria of 20% RSD was met for all
analytes.

All surrogate standard recoveries were within acceptance limits for
all samples.

All matrix spike, matrix spike duplicate, reference check standard
recoveries, and ¥ RPD data were within QC acceptance limits.

The equipment and field trip blanks were free of any contamination.
The trip and laboratory blanks were free of any contamination.
All required analysis holding times were met.

Sample R91/5639-002 was Analyzed at a 1/10 dilution to bring target
analytes within the linear range of the systen.

No analytical problems were encountered.

(0) SIS

Wehran-water samples were analyzed for site specific inorganic
analytes using approved EPA methodologies.

The precision analysis performed on sample R91/5639-001 for TDS and

"nitrite showed the % relative error to be outside QC acceptance

limits. All results have been flagged with "*" accordingly.

The matrix spike recovery for the lead analysis was outside QC
limits for sample R91/5639-001. The data has been flagged "N".

No other analytical or QC problems were encountered with these
analysis.
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General

TeSt[ng | COMPANY: WEHRAN ENVIROTECH-NIAGARA FALLS

AIR FORCE BASE

Cor poratlon JOB #: R91/5640

Wehran-water samples were analyzed for target compound 1list
volatiles by method 8021 from SW-846.

The initial calibration criteria of 20% RSD was met for all
analytes.

The contlnulng calibration criteria of 15% D was met for all
analytes in all daily calibration check standards.

All surrogate standard recoveries were within acceptance limits for
all samples.

All matrix spike, matrix spike duplicate, reference check standard
recoveries, and % RPD data were within QC acceptance limits.

Both laboratory blanks were free of any contamination.
All required analysis holding times were met.

Sample R91/5640-002, 003 and 004 were analyzed at dilutions to
bring target analytes within the linear range of the system.

No analytical problems were encountered.
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General
Testing \X
Corporation

CASE _NARRATIVE

JOB #: R91/5641
COMPANY: WEHRAN NIAGARA FALLS AIR FORCE BASE

Soil samples were analyzed for target compound list semivolatile
organics by EPA method 8270. The recovery of pyrene in the
matrix spike duplicate of sample 1 was outside QC limits, however
the reference check recovery was within limits for this compound.
The recovery of 4-Nitrophenol was outside QC limits in the
reference check sample, but was within limits in the MS and MSD
for this sample group. The data has been accepted.




! General
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Corporation

-A/—
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Effective 10/1/91

GTC LIST OF QUALTFTERS

Indicates compound was analyzed for but was not detected.
The sample quantitation limit ‘must] be" corrected for '
dilution and for percent moisture.’

Indicates an estimated value. For further explanation see
case narrative / cover letter.

This flag is used when the analyte is found in the
associated blank as well as in the sample.

This flag identifies compounds whose concentrations exceed
the calibration range and reanalysis could not be
performed.

This flag indicates that a TIC is a suspected aldol-
condensation product.

Spiked sample recovery not within control limits.
(Flag the entire batch - Inorganic analytes only)

Duplicate analysis not within control limits.
(Flag the entire batch - Inorganic analysis only)

Also used to qualify Organics QC data out51de limits.
(Only used on the .QC summary sheets)

Duplication injection precision not met (GFA only).

Reported value determined by Method of Standard

Additions. (MSA)

As specified in the case narrative.




General
Testing \
Corporation

GTC REPORT # WEHRAN EH!IROTECQ
NIAGARA FALLS ATR FORCE BASE

REPO I X
HDSECTION A.l“ANALYTIGAL DATA
" SECTION B. QUALITY CONTROL
SECTION C. ANALYTICAL CHRONOLOGY

“"SECTION D. "FIELD DOCUMENTATION -

’
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Testing \)
Corporation

GTC REPORT # WEHRAN ENVIROTECH
NTAGARA FALLS AIR FORCE BASE

SECTION A

ANALYTICAL DATA

Presented in this section is analytical data for the parameters
requested. The following references concerning units and

analytical methodology apply to the data herein
Units: see report

Analytical Methodology Obtained From:
() Federal Register, 40 CFR Part 136, Guidelines Establishing

)
Test Procedures for the analyses of Pollutants under the

Clean Water Act, 10/26/84.

(X) SW-846, Test Methods for Evaluating Solid Waste, 3rd

Edition, 9/86.

( ) Other: NYS Part 360




General A Full Service Environmental Laboratory
Testing \)e LABORATORY REPORT
Corporation Job No: R91/05639 Date: JAN. 8 1992
Client: Sample(s) Reference
Mr.Glen Combes
Wehran Envirotech Niagara Falls
345 Lang Blvd. Air Force Base
Grand Island, NY 14072
Collected ¢ 12/10/91 P.O. #:

ANALYTICAL RESULTS - mg/1l

sample: | -001 | -002 | -003 | -004 | -005 | -006 | -007 | -008
Location: |M-10-A |MW-10-C jw-10-€ |MM-10-E |mi-10-8 |Mm-10-D |Equipment |Field
| | ] |ouplicate | | |8lank |Btank
Date Collected: [12/10/91  |12/10/91  |12/10/91  |12/10/91  [12/10/91  [12/10/91  |12/10/91  |12/10/91
Time Collected: 109:25 [10:45 [11:10 [11:25 [11:58 [12:15 |13:00 [11:10
pH | 7.67 | 7.66 | 7.83 | 7.78 | 8.16 | 7.75 | 8.06 | 8.06
Spec. Cond. (umhos/cm) | 926 | 997 | 1750 | 1540 | 1580 | 1670 | 55.0 | s4.5
Temperature °C -Field | 9.0 | 9.5 | 9.0 | 9.0 | 10.0 | 10.0 | 1.5 | 9.0
Alkalinity, Total | 332 | 429 | 260 | 267 | 257 | 327 | 20U | 2.0v
Chloride | 21.3 | 50.6 | 16.9 | 15.0 | 18.7 | 26.7 | 1.0 | 1.0uv
Fluoride | 0.515 | 0.455 | 1.17 | 1.32 | 0.84 | 1.08 | 0.70u | o0.10u
Nitrogen, Nitrate | 0.050u | 0.050u | 0.050 U | 0.050uU | 0.050U | 0.050uU | 0.50U | 0.050 U
Nitrogen, Nitrite | 0.047* | 0.016* | 0.010U* | 0.011* | 0.020 | 0.029* | 0.010 U* | 0.010 uU*
Nitrogen,Nitrate/Nitrite | 0.050u | 6.050U | 0.050y | 0.050U | ©0.050 U | 0.050VU | 0.50u | 0.050u
Pet. Hydrocarbons, IR | 0.10u | 0.10uU | 0.10u | 0.10U | 1.68 | 0.40 | 0.10u | o0.10u
Phosphorous, Ortho as P | 0.032 | 0.0180 | 0.010U | 0.000U | 0.010U | 0.0180 | 0.010U | 0.010 U
silica; Total | 4.78 | 5.76 | 4.78 | 5.12 | s.17 | 7.08 | 0.004U | 0.004U
Solids, Dissolved 2180 C | 773+ | 1020* | 2180* | 2200* | 1880* | 2130* | 10.0u* | 10.0 u*
sulfate | 256 | 361 | 259 | 1350 | 1040 | 1220 | 10.0u | 10.0u
Aluminum | 35.2 | 6.81 | 3.5 | 15.6 | 20.3 | 8.23 | 0.10u | o0.10
Barium | 0.42 | 0.21 | 0.27 | 0.33 | 0.38 | 0.2 | 0.10u | o0.10u
Boron, Total | 0.250u | 0.250U | 0.250u | 0.250U | 0.250U | 0.250u | 0.250U | 0.250 U
Calcium, Total | 337 | 228 | 543 | a33 | 480 | 415 | 0.50u | 0.50U
Chromium, Total | 0.0484 | 0.017 | 0.0168 | 0.0342 | 0.027%9 | 0.0185 | 0.010U | 0.010 U
Copper, Total | 0.167 | 0.010U | 0.010U | 0.0954 | 00308 | 0.010U | 0.010U | 0.010 U
Iron, Total | 41.5 | 5.68 | 3.09 | 15.1 | 18.2 | 7.25 | 0.050uU | 0.050U
Lead, Furnace | 0.0099 N | 0.0086 N | 0.0076 N | 0.0169 N | 0.0529 N | 0.0096 N | 0.0050 uN| 0.0050 UN
Magnesium, Total | 170 | 90.2 | 121 | 262 | 158 | 164 | 0.50u | 0.50u
Manganese, Total | o0.783 | 0.544 | 0.193 | 0.854 | 0.606 | 0.409 | 0.0050u | 0.0050 U
Nickel, Total | 0.0563 | 0.020u | 0.020U | 0.0329 | 0.020U | 0.020U | 0.020u | 0.020 U
Potassium, Total | 12.1 | 3.1 | 1.7 | 3.92 | 59.6 | 4.10 | 0.250u | 0.250 U
Sodium, Total | 9.69 | 18.2 | 8.88 | S5.74 | 25.8 | 26.7 | 0.156 | 0.216
Zinc, Total | 3.75 | 0.180 | 0.188 | 0.745 | 1.14 | 0.412 | 0.010u | 0.0153

Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.

NY ID# in Rochester: 10145 NJ ID# in Hackensack: 02317
/“‘ Land ?
i .

NJ ID# in Rochester: 73331 NY ID# in Hackensack: 10801
Lal '
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General A Full Service Environmental Laboratory
Testing \X LABORATORY REPORT
COrpOratlon Job No: R91/05639 . Date: JAN. 8 1992
Client: Sample(s) Reference
Mr.Glen Combes
Wehran Envirotech Niagara Falls

345 Lang Blvd.
Grand Island, NY 14072

Collected - : 12/10/91 P.O. #:
.- ANALYSIS * BY GC- METHOD *8021 . ANALYTICAL RESULTS - ug/1
Sample: | -001 | -002 | -003 | -004 | -005 | -006 | -007 | -008
Location: | W4-10-A  |M¥-10-C |W-10-E  [W4-10-E  |[W-10-B  [Wi-10-D  |Equipment |Field
i ] } |puplicate | ] |Btank |Blank
Date Col lected: | 12/10/91  [12/10/91  |12/10/91  |12/10/91 112/10/91  |12/10/91  |12/10/91 |12/10/91
- Time.Collected: . ... - 109225 110:45 [11:10 . }11:25. .- |11:58 [12:15 [13:00 {11:10
Date Analyzed: | 12/17/91 12718791 |12/18/91  |12/18/91 112/18/91  |12/17/91  |12/17/91 {12/18/91
Dilution: | 11 11710 [1/1 1171 (11 111 (171 171
Chloromethane ISu | sou | 5v | 5u | S5u | Su | Su | Su
Bromomethane |S5u | 50vu | 5v | 5v | Su | 5v | 5u | Su
Vinyl Chloride l2v | 20u | 2u | 2u | 2v | 2u | 2u | 2u
Chloroethane |2y | 20U | 2v | 2u | 2vu | 2u | 2u | 2v
Methylene Chloride |1y | 10U | 1v | 1vu | tu | tu | 1u | 1v
Trichlorofluoromethane | 1u | 10U | 1v | 1u | 1vu | 1vu | 1u | tu
1,1-Dichloroethene |1y | 10u | tu | 1u | 1u | 1u | 1u | 1u
1,1-Dichloroethane | 1v | 10u | 1vu | 1u | 1v | 1u | 1u | 1v
trans-1,2-Dichloroethene |1y | WU | 1v | tvu | 1v | 1v | tv ] 1v
cis-1,2-Dichloroethene | 1v | 1 | 6.81 | 1.1 | 1u | tvu | 1v | 1vu
Chloroform |1v | 10U | 1vu | 1.76 | 1u | 1u | 1u | 1v
1,2-Dichloroethane [1u | 10U | 1u | 1u | 1u | 1v | 1 | 1
1,1,1-Trichloroethane | 1v | 10U ] 1v | 1.97 | tu | 1u | 1v | 1y
Carbon Tetrachloride | 1vu | w0u | 1vu | 1.15 | 1vu | tu | 1u | tv
Bromodichloromethane |1vu | 10U } 1u ] 1u | tv | 1v | tv I 1vu
1,2-Dichloropropane | 1u | 0u | tvu | 1v | 1u | 1u | 1v | tu
1,3-Dichloropropene-Trans {2vu | 20U | 2u | 2vu | 2u ] 2u | 2v | 2u
Trichloroethene | 1u | 497 | 1y | 1.36 | 1u | tu ] 1v | 1u
1,3-Dichloropropene (Cis) | 1 U | 10U | 1u | 1u | 1u | 1u | 1 | 1u
Dibromochloromethane |2vu | 20u | 2vu | 2u | 2u | 2u | 2y | 2y
1,1,2-Trichloroethane j2u | 20U | 2v | 2u | 2vu | 2vu | 2u | 2v
2-Chloroethylvinyl Ether |2v | 20u | 2v | 2v | 2u | 2vu | 2u | 2vu
Bromoform | 2u | 20u | 2v | 2v | 2u | 2u | 2u | 2v
1.1,2,2-Tetrachloroethane | 2 U | 20v | 2u | 2u_ | 2u | 2y | 2v | 2u
: Tetrachloroethene . [ 10 o g 20U oAU in | A8 | LU | 1u | 1u | 1u
Chicrobenzene |2u | 20U ] 2vu | 2vu | 2u | 2vu | 2u | 2u
1,3-Dichlorobenzene j2u | 20u | 2u | 2V | 2v | 2u | 2u | 2u
1,2-Dichlorobenzene |2u | 20U | 2vu | 2u | 2v | 2v | 2u | 2u
1,4-Dichlorobenzene ] 2u | 20v | 2v | 2v | 2v | 2u [ 2u | 2u
Benzene j2u | 20u | 2vu | 2v | 2u | 2vu | 2v | 2u
Toluene |2vu [ 20u | 2u | 2u | 2u | 2u I 2u | 2u
Ethylbenzene | 2u ] 20U | 2u | 2v | 2v | 2v I 2v | 2v
Total Xylene (o,m,p) |2vu | 20U ] 2u i 2u | 2v | 2u | 2u | 2u
Total Volatiles | ND | 517.01 | 6.8 | 19.12 | w | “ | N | W




General A Full Service Environmental Laboratory
Testing \X LABORATORY REPORT
COTpOrathn Job No: R91/05639 Date: JAN. 8 1992
Client: Sample(s) Reference:
Mr.Glen Combes
Wehran Envirotech Niagara Falls
345 Lang Blvd. Air Force Base
Grand Island, NY 14072
Collected. : 12/10/91 P.O. #:
ANALYSIS *"E’B;"GC.EMETHOD 8021 : +7 7 ANALYTICAL RESULTS - §
sample: | -001 | -002 | -003 | -004 | -005 | -006 | -007 | -008
Location: |Mu-10-A |sm-10-C | M-10-E  |Md-10-E |w-10-8 |#4-10-D |Equipment |Field
| | | |ouplicate | | |8tlank |8lank
Date Collected: [12710/91  [12/10/91 | 12/10/91 |12/10/91  [12/10/91  |12/10/91  [12/10/91  |12/10/91
Time Collected: |09:25 [10:45 [ 11:10 j11:25 [11:58 [12:15 [13:00 [11:10

SURROGATE STANDARD RECOVERIES

"= ‘% ‘Recovery
Bromochloromethane 118% 96X 107% 106% 106% 91X 17X 98%
(Acceptance Limits: 60-138X)
2-8romo-1-chloropropane 122% 105%
(Acceptance Limits: 60-134%)
a,a,a-Trifluorotoluene 111X 84% 82% 85% 911X 100X 97X - 85%

(Acceptance Limits: 60-134%)

I I
I I
I |
I |
I |
I |
I I
I | I
I | |
| I I
| I I
I I I
I | |
| 103% | 105% | 88x
I I |
! I |
I I I
I ! I
I I I
| | |
I | |
I I |
I I I
| | I
| | I
! ! I

____________g_____________
STy TS
____________g___________f_

iUnless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.
*NY 10# in Rochester: 10145 '
NJ ID# in Rochester: 73331
NJ ID¥ in Hackensack: 02317
NY 10# in Hackensack: 10801 .

.'"y Lo /

f

/1 W I( P

Labogtory Director




General A Full Service Environmental Laboratory
Testing \X LABORATORY REPORT
COrpOratIOn Job No: R91/05639 Date: JAN. 8 1992
Client: Sample(s) Reference
Mr.Glen Combes :
Wehran Envirotech Niagara Falls
345 Lang Blvd. Air Force Base
Grand Island, NY 14072
Collected : 12/10/91 P.O. #:

..Time.Collected: |--

ANALYTICAL RESULTS - mg/1

Sample: | -017 | | | | | [ |
Location: |Trip | 1 | | | } |
|Btank ] | [ | I | I

Date Collected: 112710/91 | ] | ] | | [
I | | | I I |

. .Sodium, Total

pH I
Spec. Cond. (uwhos/cm) |
Temperature °C -Field |
Alkalinity, Total |
Chloride |
Fluoride |
Nitrogen, Nitrate |
Nitrogen, Nitrite |
Nitrogen,Nitrate/Nitrite |
Pet. Hydrocarbons, IR |
Phosphorous, Ortho as P |
Silica, Total |
Solids, Dissolved 3180 C |
Sulfate |
Aluminum i
Barium |
Boron, Total ]
Calcium, Total |
Chromium, Total |
Copper, Totat |
Iron, Total |
Lead, Furnace |
Magnesium, Total |
Manganese, Total |
Nickel, Total |
Potassium, Total |

I

I

Zinc, Total. .

Unless otherwise noted, snalytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.
NY ID# in Rochester: 10145 NJ ID# in Heckensack: 02317

NJ ID# in Rochester: 73331 NY ID# in Hackensack: 10801 /W
/ . .

Laboratory Director




General A Full Service Environmental Laboratory
Testing \X LABORATORY REPORT
Corporathn Job No: R91/05639 Date: JAN. 8 1992
Client: Sample(s) Reference
Mr.Glen Combes
Wehran Envirotech Niagara Falls

345 Lang Blvd.
Grand Island, NY 14072

Collected : 12/10/91 P.O. #:

ANALYSIS * BY GC METHOD #8021 ANALYTICAL RESULTS - ug/l

Sample: . | -017 |
Location: | Trip i
|Blank |

Date Collected: | 12710791 |
Time Collected: |-~ |

-~ 1,2-Dichloropropane

Date Analyzed: | 12718/91
Dilution: }in
Chloromethane IS v
Bromomethane |Su
Vinyl Chloride
Chloroethane
Methylene Chloride
Trichlorofluoromethane
1,1-Dichloroethene
1,1-Dichloroethane
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane

I
I
|
I
I
|
I
I
|
|
|
I
|
I
1,3-Dichloropropene-Trans |
Trichloroethene |
1,3-Dichloropropene (Cis) ]
Dibromochioromethane |
1,1,2-Trichloroethane |
2-Chloroethylvinyl Ether |
Bromoform |
1,1,2,2-Tetrachtoroethane |
Tetrachloroethene |
Chlorobenzene |
1,3-Dichlorobenzene |
1,2-Dichlorobenzene |
1,4-Dichtorobenzene |
Benzene |
Toluene |
Ethylbenzene |
Total Xylene (o,m,p) |
Total volatiles |

[ = T I~ I Y — O Y — I Y — Y Y Y I Y — Y Y — R Y Y — i < A A B S

sNNNNNNNN-.NNNNN-I—CN--D—.—-.—.-O—.-.—O—.-.NN
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General. A-Full Service-Environmental Laboratory
Testing ~ LABORATORY REPORT
Corporation Job No: R91/05633 Date: JAN. 8 1992
Client: Sample(s) Reference:
Mr.Glen Combes
Wehran Envirotech ’ Niagara Falls
345 Lang Blvd. Air Force Base
Grand Island, NY 14072
Collected : 12/10/91 P.O. #:
ANALYSIS * BY rGC -METHOD 8021 L ANALYTICAL RESULTS - %
Sample: | -017 I | I I | | I
Location: |Trip | | | | | | N
{8lank I I | | I | I
Date Collected: 112710791 | | I | | | |
Time Collected: |-+ I | I I I I |

SURROGATE STANDARD RECOVERIES

X Recovery

B8romochloromethane 9%
(Acceptance Limits: 60-138%X)
2-8Bromo-1-chloropropane 83%
(Acceptance Limits: 60-134%)
d,a,a-Trifluorotoluene 77X

(Acceptance Limits: 60-134X)

Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.
NY ID# in Rochester: 10145

NJ 1D# in Rochester: 73331

NJ ID# in Hackensack: 02317

NY ID# in Hackensack: 10801

MJKP?/

ory Director
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General
Testing \X
Corporation

Client:
Mr. Glen Combes
Wehran Envirotech
345 Lang Blvd. ,
Grand Island, NY 14072

A Full Service Environmental Laboratory

LABORATORY REPORT

Job No: R91/05640 Date: 30 DEC.,

Sample(s) Reference

NIAGARA FALLS
AIR FORCE BASE

Collected : 12/10/91 P.O. #:

1991

PE— R
ANALYSIS:*..BY GC METHOD 8021

Sample: | -001 | -002

ANALYTICAL:RESULTS - ug/l

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

| -003 | -004 | -605 | ] |
Location: |10-3 |10-2 |10-1D |10-4 |10-1 | | |
I I | I I I | I
Date Collected: 112710791 . {12710/91  |12710/91  |12/10/91  |12/10/91 | | |
Time Collected: {09:45 |09:55 [10:10 [10:25 [12:00 | | |
Date Analyzed: (12718791 [12719/91  [12/19/91  [12719/91  [12719/91 | I I
Dilution  : [1/1 [1/200 [1/100 [1/725 {172 [ | |
Chloromethane | Su | 106U | S00U | 125U | 10U | | |
8romomethane | 5v | 1000V | 500U | 125V | 10uv | | |
Vinyl Chloride | 2v | 400U | 1160 | sou | 76.3 I | I
Chloroethane | 2v | 400U | 200U | sov | 4u | | ]
Methylene Chloride | 1u | 200U | 100U | 25U | 2v I | |
Trichlorofluoromethane | 1u | 200U | 100U | 285V | 2v ] | |
1,1-Dichloroethene | 1u | 2000 | 100U | 25V | 2v | I |
1,1-Dichloroethene | 1u | 200v | 100U | 25U | 2v [ I |
.. Chloroform | 42.6 | 200 u | 100U | 25 u | 2v | | |
1,2-Dichloroethane | 1u | 2000 | 100U | 25U | 2u [ i [
1,1,1-Trichloroethane | .73 | 200V | 100 u | 25U | 2v | | |
Carbon Tetrachloride | 9.96 | 200u { 100U | 25UV | 2uv | | |
8romodichloromethane | 1v | 200v | 100U | 25U | 2u | | |
1,2-Dichloropropane | 3.17 | 200 v | 100UV | &5V | 2u | | |
1,3-Dichloropropene-Trans | 2u | 400 U | 200U | Sou | 64U | | |
Trichloroethene | 124 | 20,800 | 1720 | 3450 | 6.95 | | |
1,3-Dichloropropene (Cis) | 1 U | 200u |} 160U | 25V | 2u | | |
Dibromochloromethane | 2u | 400U | 2200 | SOU | 4u I [ |
1,1,2-Trichloroethane | 2v | 460U | 200U | SOU | 4u I [ |
2-Chloroethylvinyl Ether | 2V | 400U | 200v | SOu | U | | |
8romoform | 2v | 400U | 200U | S0u | 4v | | |
1,1,2,2-Tetrachloroethane | 2 U | 400U | 200U | SOuU | 4V | | |
Tetrachloroethene | 1.4 | 200U | 100U | 25u | 2v | | |
- Chlorcbenzene. .- " 7 .. | 2y . | 40U | 200U _|'S0U | 4u | | |
1,3-Dichlorobenzene | 2u | 400U | 200U | S0U | 4u I | I
1,2-Dichlorobenzene | 2u | 400 U | 200 u | S0u | 4u | | |
1,4-Dichlorobenzene | 2u | 400U | 200U | SOU | 4u I | |
Benzene | 2u | 400U | 200U | S0u | 8.04 | | |
Toluene | 2v | 400U | 200U | 50U | 4.32 I [ |
Ethylbenzene | 2V | 400U | 200u | sov | 4v | | |
Total Xylene (o,m,p) | 2v | 400U | 2200V | SOU | 4u | | I )
cis-1,2-Dichtoroethene | 73.3 | 7530 | 13,100 | 3210 | 202 | 1 | :
trans-1,2-Dichloroethene | 1u ] 2000 | 100U | 25V ] 2u | | | !
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General A Full Service Environmental Laboratory
Testing LABORATORY REPORT
Corporatlon Job No: R91/05640 Date: DEC. 24 1991
Client: , : Sample(s) Reference:
Mr. Glen Combes
Wehran Envirotech NIAGARA FALLS
345 Lang Blvd. AIR FORCE BASE
Grand Island, NY 14072
Collected : 12/10/91 * P.O. #:
ANALYSIS * BY GC METHOD 8021 ANALYTICAL RESULTS - &
Sample: | -001 | -002 | -003 | -004 | -005 | | 1
Location: [10-3 [16-2 | 10-10 [10-4 [10-1 | | [
. I | I I | | | |
Date Collected: 112/10/91  [12/10/91 | 12/10/91  [12/10/91  |12/10/91 | | [
Time Collected: |09:45 |09:55 | 10:10 ]10:25 |12:00 | | |

I
|
I
I
I
I

SURROGATE STANDARD RECOVERIES

X Recovery

Bromochloromethane 123X 92% 106% 108X 100X
(Acceptance Limits: 60-138%)

2-Bromo-1-chloropropane 112X 96X 91%
(Acceptance Limits: 60-134%)

a,a,a-Trifluorotoluene 106X . 114% 127% 134X 116X

(Acceptance Limits: 60-134%)

___f_'__——f—g__“_______—f_
___________~§_____________

Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.
NY ID# in Rochester: 10145

NJ ID# in Rochester: 73331

NJ I0# in Hackensack: 02317

NY 1D# in Hackensack: 10801

ry Director




General A Full Service Environmental Laboratory
Testing \X LABORATORY REPORT
COrpOratlon Job No: R91/05641 Date: JAN. 22 1992
Client: Sample(s) Reference:
Mr. Glen Combes
Wehran Envirotech Niagara Falls Air Force
345 Lang Blvd. Base
Grand Island, NY 14072 ***CORRECTED COPY**#*
Collected : 12/10/91 P.O. #:

ANALYTICAL UNITS - ug/g Wet Wt.

Sample: | -001 | -002 I | | | | I
Location: |Sediment  |Sediment | | | | | I

A |Sampte 1 |Sample 2 | | | I | |

Date Collected: [12710/91 12710791 | | | | | |
Time Collected: [13:15 [13:45 | I | | I I

Pet. Hydrocarbons, IR 192 50.9

Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.
NY ID# in Rochester: 10145
NJ ID# in Rochester: 73331
NJ I0# in Hackensack: 02317
NY ID# in Hackensack: 10801

~
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General A Full Service Environmental Laboratory
Testing \X LABORATORY REPORT
Corporation Job No: RO1/05641 Date: JAN. 22 1992
Client: ‘ Sample(s) Reference
Mr. Glen Combes :
Wehran Envirotech Niagara Falls Air Force
345 Lang Blvd. Base
Grand Island, NY 14072 ***CORRECTED COPY#*#*%*
Collected - ' : 12/10/91 P.O. #:

HSL VOLATTLES BY EPA METHOD 8240* ANALYTICAL RESULTS - ug/kg Wet Wt.

sample: | -001 | -002 | | | | | |
Location: i |Sedimerit  |Sediment | I | | | I
‘ |Sample 1 |Sample 2 | ] I | I |
Date Collected: [12/10/91  [12/10/91 | I I | | I
Time Collected: |13:15 |13:45 | | | | | !
Date Analyzed: [12/720/91  |12720/91 | I | | | I
Dilution: 111 j1/1 I I | ] | |
. I | I I I I I |
‘Chloromethane - I5u | su | | I | I I
Bromomethane: ISu. | su | | I | I |
Vinyl Chloride IS u ] Sv | | I | I |
chloroethane I5u | Su | | | | I |
Methylene Chloride IS u | s5u | I | | | I
Acetone 20 v | 20 | | | | | I
Carbon Disul fide [10 v | 10U [ | | | I I
Trichlorofluoromethane ISu | 5v | ] | | | I
Vinyl Acetate j10u | 10U | ] I | | |
1,1-Dichloroethene [Su | su | | [ I | |
1,1-Dichtoroethane I5u | su | | [ | | |
trans-1,2-Dichloroethene IS U | Su | | | | I |
cis-1,2-Dichloroethene Isu | 5v ] | | | | |
" Chloroform I5u | 5u | | | | | |
2-Butanone (MEK) [10u | 10U | | | | | |
1,2-Dichloroethane 5u | Su | | | | | |
1,1,1-Trichloroethane |Su | Svu | | i | I |
Carbon Tetrachloride ISu | Su | | i | I i
Bromodichloromethane IS u | su | | | | | I
1,2-Dichloropropane IS u | 50 | | | | I |
1,3-Dichloropropene (Trans) |S U | Su | | I | I I
Trichloroethene: ISu | Sv | | I | | |
Dibromochloromethane 5v | Su | | | | | 1
1,1,2-Trichloroethane 5u | Su | | | I | I
Benzene 5 | 5u . I | | I I
1,3-Dichloropropene(Cis) Isu | Su | I I | | I
Bromoform 5V | 5u | | | | | |
“%"Methyl-2-pentanone(MIBK) |10 U | 10U | | | | | i
2-Hexanone , 110 u | 0u ) | [ [ I I
Tetrachloroethene IS u | 5u | | | | | !
1,1,2,2-Tetrachloroethane |5 U | 5v | | | | | I
Toluene IS u | 5u | I | I | I
Chlorobenzene I5u | 5V | | | | | |
— __
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General . A Full Service Environmental Laboratory
Testing \X LABORATORY REPORT
COrporatlon Job No: R91/05641 Date: JAN. 22 1992
Client: Sample(s) Reference
Mr. Glen Combes
Wehran Envirotech Niagara Falls Air Force
345 Lang Blvd. Base
Grand Island, NY 14072 ***CORRECTED COPY#*%%*
Collected : 12/10/91 ' P.O. #:

HSL VOLATILES BY EPA METHOD 8240+%* ANALYTICAL RESULTS - ug/kg Wet Wt

(Acceptance Limits 78-116%X)

Sample: | -001 | -002 | I | | I |
Location: |Sediment  |Sediment: | | i | | |
[Sample 1 |sample 2 | ! | | | |

Date Collected: [12710/91  [12/10/9% | | | | i |
Time Collected: . [13:15 [13:45° | | | | I |
Date Analyzed: 12720791 |12720/91 | | ] | | |
pilution: .. ) [ VAR | | | | | |

I I | | | | ] |

. | | | I I | | |
Ethylbenzene | 5u | 5u | | | ‘) | [
Styrene | 5u | 5V | | | | I |
Total Xylene.(o,m,p). | 5u | svu I | I I I I
: | | I | | I I |

| I | | | | | - I

| | I | { [ | I

Surrogate Standard ‘Recoveries"| | | | | | | |
---------------------- SLLTEE T | | | | | | | |
| I I | | I I

1,2-Dichloroethane-dé 106% | 1% | | | | I |
(Acceptance limits: 73-116%) | ] | | | | |
Toluene d8 102% | 106% [ [ | | i |
(Acceptance limits 80:114X) | I | | | | I
4-Bromof luorobenzene 95% | 91% | i | | | |
i | | | | | |

| | | | | | [

| | | I [ | |

| | | | | | |

| | | | | | |

| | | S I | |

Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.
NY ID# in Rochester: 10145
NJ ID# in Rochester: 73331
NJ ID# in Heckensack: 02317
NY I0# in Mackensack: 10801 M‘Z [ P
Laborat Director
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General A Full Service Environmental Laboratory
Testing \X  LABORATORY REPORT
COrPOratlan Job No: R91/05641 Date: JAN. 22 1992
Client: i Sample(s) Reference
Mr. Glen Combes :
Wehran Envirotech Niagara Falls Air Force
345 Lang Blvd. Base
Grand Island, NY 14072 *#*CORRECTED COPY##*#
Collected ' : 12/10/91 , P.O. #:

HSL ACID EXTRACTABLES BY EPA METHOD 8270* ANALYTICAL RESULTS - ug/kg Wet Wt,

2,4,5-Trichlorophenol |660 U |660 U

. |
SURROGATE STANDARD RECOVERIES|

Sample: | -001 | -002 | | | | i [
Location: |Sediment:  |Sediment | | | | | |

. [Sample 1 |Semple 2 | | | I | |

Date Collected: [12710/91  |12710/91. | | | | | |
Time Collected: [13:15 |13:45 | l | | | |
Date Extracted: [12792/91  teny9 | | | | I I
Date Analyzed: [12713/9 12716791 | | | | | I
Dilution: |1/2 [1/2 | | I N I |

. | I I I I R I |

Phenol |660 U 1660 U [ | | | I |
2-Chlorophenol |660 U |660 U | I | | I |
2-Nitrophenol |660 U |660 U | | I | | |
2,4-Dimethylphenol |660 U |660 U | i I | | |
2,4-Dichlorophenot j660 U |60y | | I | I
4-Chloro-3-methylphenol [660 U |660 U | I | | | |
2,4,6-Trichlorophenol |660 U j660 U I | | | I |
2,4-Dinitrophenol [1320 U [1320 U | | | | | |
4-Nitrophenol - |1320 U |1320 v ] | | i I |
2-Methyl -4,6-dinitrophenol  |1320 U ]1320 U | | I | I |
Pentachlorophenol J1320 U |1320 U | I | I I I
2-Methy!phenol , |660 U |660 U | | | I I I
4-Methylphenol |660 U j660 U | | | | | |
Benzoic Acid |3300 U |3300 U | | | | | |
| | I | | I

| | | | I |

I I | | | |

| | i | i |

| | | | | |

I | | | | |

I I | | I |

| | | | I |

| | | | | I

| | I | I I

2-Fluorophenol | 65% 80%
(Acceptance Limits: 16-122%) |
Phenol -dé ) | 6% 80%
(Acceptance Limits: 30-100%) |
2,4,6-TriBromophenol | 59% 80%
I

(Acceptance Limits: 24-143%)

Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.
NY ID# in Rochester: 10145
NJ ID# in Rochester: 73331

NJ ID# in Hackensack: 02317 _
NY ID# in Hackensack: 10801 ' .

Labora Director




General A Full Service Environmental Laboratory
Testing \X | LABORATORY REPORT
COrporatlon Job No: R91/05641 Date: JAN. 22 1992
Client: : Sample(s) Reference
Mr. Glen Combes
Wehran Envirotech Niagara Falls Air Force
345 Lang Blvd. Base
Grand Island, NY 14072 ***CORRECTED COPY#*#*=%
Collected : 12/10/91 P.O. #:
HSL BASE NEUTRALS BY EPA METHOD 8270% ANALYTICAL RESULTS - ug/kg Wet Wt.
sample: | -001 | -002 [ | I I I |
Location: |Sediment  |Sediment | I | I I |
[Sample 1 |Sample 2 | ] | | | |
Date Collected: [12/10/91  |12710/91 | | I I I I
Time Collected: |13:15 }13:45 | i | | | |
Date Extracted: (12212791 |12712/91 | | | I I I
Date Analyzed: [12/13/91  |12/16/91 | | ] | | |
Dilution: [172 [1/2 I I | | I |
N-Nitrosodimethylamine |330 v |330 U [ | | [ [ ]
Bis(2-chloroethyl) ether 1330 U [330 U | | i | | |
1,3 Dichlorobenzene |330 U |330 U | | | | | ]
1,4 Dichlorobenzene (330 U {330 U I | | I I !
1,2 Dichlorobenzene [330 v {330 U | | | | | |
bis(-2-chloroisopropyl)ether |330 U 330 U } | | | | |
N-Nitroso-Di-n-propylamine |330 U |330 U i | | I I I
Hexachloroethane 330 u |330 u | | | i | I
Nitrobenzene 330 U 1330 U I [ [ | | I
Isophorone : 33y |330 U | [ I | I I
bis(-2-chloroethoxy)methane |330 U |330 U | | I | | I
1,2,4-Trichlorobenzene |330 U |33 v | | | | | |
Naphthalene [330 U (330 v | | I I I |
Hexach lorobutadiene 1330 u |330 U | | | I | |
Hexachlorocyclopentadiene {330.u }330 U | | } | I |
2-Chloronaphthalene 330 u {330 v | [ I I | I
Dimethyl phthalate [330 v (330 U | | | | | |
Acenaphthylene |330 U |330 U ] | | ] I |
Acenaphthene |330 U |330 U | | I ] I I
2,4-Dinitrotoluene 330 U 330 U | | | | | |
2,6-Dinitrotoluene |330 v [330 u | | | | | |
Diethyl phthalate |330 v [330 U | [ | | | |
4-Chlorophenyt -phenyl-ether [330 U 1330 v | | } | I I
Fluorene |330 U |330 U | | | I ! |
1,2-Diphenylhydrazine [330 U {330 U | | | | i I
N-Nitrosodiphenylamine |330 U |330 U I | I | | .
4-Bromophenyl-phenylether {330 U |330 U i | | | i |
Hexachlorobenzene 1330 U [330 v I I | I I |
Phenanthrene 1330 U {330 U I I | [ | I
Anthracene |330 U I330 U | | | | | I
Di-n-butyl phthalate |330 U |330 U | | | | | I
Benzidine |3300 U |3300 U | | | | | |
fluoranthene |330 U ‘|330 U | | | ] | |
Pyrene {330V [340 | | | | K |




.' General A Full Service Environmental Laboratory
| Testing \X LABORATORY REPORT
COrPOrathn Job Number: R91/05641 Date: JAN. 22 1992
. Client: Sample(s) Reference
' Mr. Glen Combes
Wehran Envirotech Niagara Falls Air Force
.. 345 Lang Blvd. Base
Grand Island, NY 14072 . ***CORRECTED COPY*#*%*
. Collected : 12/10/91 P.O. #:
( B

HSL BASE NEUTRALS~BY EPA METHOD 8270* ANALYTICAL RESULTS - ug/kg Wet Wt.

Sample: | -001 | -002 | i I I | |
Location: |Sediment  |Sediment | | I I | |
- |Sample 1 |Sample 2 | | I | | |
. Date Col lected: 12710791  |12710/91 | i | | ] ]
v Time Collected: [13:15 [13:45 | | I | | |
' Date Extracted: 12712791 |12712/91 | | | I I I
' Date Analyzed: [12/13/91  [12716/91 | | | | | |
i Dilution: 172 |172 I I I | ! |
: Butyl benzyl phthalate |33 v | 330u | | I | I I
' 3,3/-Dichlorobenzidine 4330 U | 330u | | | | [ I
Benzo(a)anthracene |330 U | 3300 | | 1 | [ |
Bis(2-ethylhexyl)phthalate |330 U | 330U | | I | | |
Chrysene , {330 U | 3300 | I I | I I
l, Di-n-octyl phthalate |330 v | 330U I | | | | |
Benzo(b)F luoranthene |330 U | 330U | | ] | | |
. Benzo(k)fluoranthene [330 U | 330u | | | I | |
' Benzo(s)pyrene |330 U | 3300 | I | | | |
' Indeno(1,2,3-cd)pyrene 330 U | 3300 | | | | | |
) Dibenzo(a,h)anthracene |330 U | 330u | | | | | |
l Benzo(g,h, i Jperylene 330 U | 3300 | | | | | |
8 Benzyl Alcohol 1320 U | 130U | ] | ] | |
4-Chloroaniline - |660 U | 660U | [ [ | I |
2-Methyl Naphthalene |660 U | 660U | | I I | !
. 2-Nitrosniline 1320 U | 13200 | | | I I !
3-Nitrosniline j1320 U | 130U | I | | I |
Dibenzofuran. |660 U | 60U | I | I I |
' 4-Nitroaniline |30 | 33000 | | I l | |
‘ ' | | | | | | | |
SURROGATE- STANDARD - RECOVERIES | | | | | | I |
8 | i | | ! | ! | !
B | vitrobenzene-o5 | 61% | 76x | I | I | I
(Acceptance Limits: 19-103X) | | | | I | I |
~ 2-Fluorobiphenyl | 64% | 8 | | | | I |
. (Acceptance Limits: 26-119%) | | [ [ | 1 I |
' Terphenyl-d14 | 76% | 118% | | | | I |
(Acceptance Limits: 18-142%) | | | I | i | |
. Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.
NY I0# in Rochester: 10145 NY ID# in Hackensack: 10801 .
NJ ID# in Rochester: 73331 NJ ID# in Hackensack: 02317 /W ( p .
' . ' sy’
, L'aboratrﬁ Director
L
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General

Testing

Corporatlo GTC REPORT # WEHRAN ENVIROTECH

(1)

(3)

(4)

(5)

(6)

(7)

(2)

NIAGARA FALLS ATR FORCE BASE

SECTION

LABORATORY QUALITY CONTROL DATA

Presented in this section is Quality Control Associated with the
data provided-in Section~__ A~ - of this report.

ity Control E anatio

RUN QUALITY CONTROL - Selected QC data from the analytical
run in which your sample(s) were involved.

of samples.

DUPLICATES - Replicate analyses of a given sample used to
monitor precision. Relative Percent Difference is
calculated as the difference divided by the average,
times 100.

MATRIX SPIKES - Addition of a known amount of analyte to
a sample. Recovery is calculated by subtracting original
value attributable to the sample from the combined value.
The difference is then divided by the amount added to
calculate percent recovery. Poor recoveries may indicate
analytical interference due to the matrix of the sample.
Any other samples of this matrix may also have been
affected, high or 1low as indicated by the percent
recovery.

LABORATORY CONTAMINANTS - Laboratory de-ionized water used to
monitor for contamination during analysis.

BLANK SPIKES - Same as item #4 but analyte is added to
laboratory de-ionized water. This indicates the accuracy
of analysis.

REFERENCE CHECK SAMPLES - Samples from an outside source
having a known concentration of analyte. Used as a
measg;e Qf analytlcal accuracy.

When possible, all components of the above listed QC protocol
‘are performed during an analytical run. The resulting data is
compared to historical records when evaluatlng the quality of
analytical runs. The data provided in your report has passed
our Quality Assurance review.

Ouality Control Notes:
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GTC LABORATORY QUALITY CONTROL REPORT

CUSTOMER: Wehran Envirotech JOB # : R91/05639 UNITS: mg/L REPORT TYPE: Job Specific

1 | || ORIGINAL[DUPLICATE| X REL. |ACCEPT.||ORIGINAL|SPIKE | PERCENT| ACCEPT. || METHOD | SPIKE | PERCENT| ACCEPT.|| REFERENCE | KNOWN | PERCENT| ACCEPT. ||
|| PARAMETER | SAMPLE || RESULT | RESULT | ERROR |LIMIT X|| RESULT |ADDED |RECOVERY| LIMIT X || BLANK | ADDED |RECOVERY|LIMITS X|| # | PMVAL |RECOVERY| LIMITS % ||
[[-rmmranneasnases [[-reemmsemreamsenneee s [l-semeremmrenre s [1oreemrsemremren e [[esemmrmnenre ot I
W77271072710111111111)] * Pkemoswu 1 * MATRIX SPIKING 1 BLANK SPIKES 1 " REFERENCE STANDARD. i
[]-semmeannaseennens R [[oremremnnamnannaac s [[--enremnennes remeessensecseaseees [[o-ensemtonnsensensaccenss raneareasaanss [
I PH 1-001  ||7.67  |7.67 (0.0 | ||7.67 WA | | v | | | INA | | | I
I | I | | ! H | I | I | | | I | | | I
|| Spec.Cond.|-001 | 1926 1935 |1.0% |*e 1926 |NA | | | INA | . | | | INA | | | |
] | I I | | I | | | I —| | I I I I | I
| | Temperature|-001 |19.0 |9.0 10.0% |*+ 119.0 (NA } | | [NA | | | | INA | | | H
I I I I I | I | | ! ] I I | H | | I I
|| Alkelinity|-001 | 1332 |335 (0.9% |10 | 1332 {100 j102% |82-126 ||2.0u |20.0 |100%X |88-123 | |REF STD |196 | 100X |90-115 i
I | I I | | I I | I I I | | I | I I H
|| Chloride |-001 |121.3 |21.4 |0.5% |10 |121.3 |25.0 107X |68-132 |[1.0u |5.0 |95% |82-121 | |REF STD |65.0 J101% |90-110 1]
I I I | I I I I | I i I I I | | I I
|| Fluoride |-00% |10.515 10.494 |4.1% |10 |10.515 |0.500 |104%X |67-133 {|0.10 U |0.500 |107X |85-115 | |REF STD |1.81  |106% |85-115 }]
" | I I I I I | I | I | I I I I I [ i
|| No2 | -001 }j0.0470 |0.0530 |12.0%* |10 |10.0470 |]0.500 [102X |84-126 ||0.010 U [0.050 |102X |85-115 ||REF STD ]0.900 |102% 190-110 1|
I I I | I I I | | | | I I H I | I 1
| nO3/NO2 |-001 |]0.050 U |0.050 U |NC |10 . |}0.050 U |0.500 [101% |75-131 ||0.050 U 0.250 |100% |85-115 | |REF STO (1.80 |101X |90-111 H
1 I H ! | I 1 I I | H— ! | | H | I I I
|| Pet. Hydro|-002 11124 |131 [5.5 136.6 | |NA | | | [|0.010 U |4.238 |[62.3 |63.1-113| |REF STD |124.5 |124 |99.6 I
i | I | | | I I | | I | | ! 1 I I | ]
| Phos. Ortho|-001 [10.0362 |0.0362 }0.0%X |10 1]0.0362 |0.100 |94X% |70-130 []|0.010 U }0.050 |106X |70-130 | |REF STD 10.900 101X |80-120 I
I | I | i | i1 | I I I f— | I I ! | | H
| silica |-001 [|0.0478 |0.0469 |1.9X |10 |10.0478 }0.040 |100X [81-124 |]|0.0040 U|0.020 |104X |88-121 | |REF STD |0.0500 |99% |88-110 I
i | I I | | 1 | | | I I I | I I I I I
| Solids, Dis]-001 ||1773 | 665 |15.0%* |10 ||773 |NA | | | INA | | | | IREF STD {1240 98X |90-110 ]
1 ] I I I | I I I | ] I _ ! " I I | I
| Sulfate |-001 |125.6 |26.0 |1.6% |10 |125.6 {20.0 |101% |69-130 ||10.0 U |20.0 |98% |79-116 | |REF STD |236 |97% |77-114 I
H | 1 I I | I I | I ] | | I I I | I (
| Aluminum  {-001 1135.2 |34.9 10.9% |30 1135.2 {0.50 |v |60-140 |[|0.10 U [|0.50 |102X |70-130 | |REF STD |4.00 {99% |80-120 1]
H— | 1 | | [ I | [ | Il | | | I | | | I

**Reference Check samples are not available for all analyses.
*+Currently no Llimits established.
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GTC LABORATORY QUALITY CONTROL REPORT

CUSTOMER: Wehran Envirotech JOB # : R91/05639 UNITS: mg/L REPORT TYPE: Job Specific

I | || ORIGINAL [DUPLICATE| X REL. (ACCEPT.||ORIGINAL|SPIKE | PERCENT| ACCEPT. || METHOD | SPIKE | PERCENT| ACCEPT.|| REFERENCE | KNOWN | PERCENT| ACCEPT. ||
|| PARAMETER | SAMPLE || RESULT | RESULT | ERROR |LIMIT X|| RESULT |ADDED |[RECOVERY| LIMIT X || BLANK | ADDED |RECOVERY|LIMITS X|| # | PMVAL |RECOVERY| LIMITS X ||
[]-oeremoneesnneeaaes []-oneemmeresmnnnnenn s R [[sremmsnemnneanneas s []msresnnremmnrennenn o I
W122271121111111111117 ) * PRECISION 1 * MATRIX SPIKING I BLANK SPIKES " REFERENCE STANDARD - 1
[l-oeeemneesnneeennes []-mcsesmneesmnreenns s R R [|-mmrsmmmsseren e I
|| Barium |-001 |10.42 |0.47 |11.2% |30 |10.42 |0.50 104X |60-135 ||0.10 U [0.50 98X |70-123 | |REF STD |4.00 101X |80-120 I
| | I | | | I | | | | | | | 1] | | | I
|| Boron |-001 ||0.250 U |0.250 U |NC |30 |10.250 U |50.0  |96% |80-120 |]0.250 U |5.0 |98% |80-120 | |REF STD |5.00 |100% |90-110 I
i : | I | | | i | | [ | [ | | H | | | I
| |calcium |-001 11337 |336 |0.3% |20 | 1337 j10.0 |v |80-120 {|0.50 U |2.00 |103X (80-120 | |REF STD |S0.0  |103% |90-110 ]

I | H | I I I I | I I I I | I I I | I
||Chromium  |-001  |]0.0484 [0.0426 [12.7X |30  ||0.0484 [0.250 |92X  |80-120 |[0.010 U |0.250 |106X  |80-120 ||REF STD  [5.00 [100X  [90-110 ||

il | I I I I I I I I ] I | I J I I | I
||copper  |-001  |}0.107  |0.104  [2.8% |20  []0.107 [0.100 {100X  |80-120 [|0.010 U |0.100 [103%  |80-120 ||REF STD  |5.00 [101X  |90-110 ||

] I ] | I I ] I | I I | I I I | I I ]
[|1ron [-001  ||41.5  |39.6  |4.7X |20 [|41.5  |0.250 |V |80-120 |[0.050 U [0.250 |108%  |80-120 ||REF STD  |5.00 |100%  |90-110 ||
I | | | | | Il | | | " | | | | i | | I
[|Lead, Furn {-001  |[0.0099 {0.0096 |S.2X |30  }|0.0099 [0.020 [164X* |SO-150 [[0.0050 U|0.020 [109%  [70-130 ||REF STD  [0.030 [102%  |80-120 ||
I J f I | I J I I I Il | I I I I I I ]
| |Magnesium [-001  ||170 |169 [0.6X |20  |{170  |10.0 |V |80-120 |[0.50 U [2.00 [100X  |80-120 ||REF STD  [50.0 [99%  [90-110 ||
I I [ I I | I | I I I I | I " I I I I
||Manganese |-001  |[]0.783  [0.762  |2.7X |20  ||0.783  [0.0500 |V |80-120 |[0.0050 UJ0.050 [100%  |80-120 ||REF STD  [5.00 |100%  [90-110 ||
] I I I | I J I | I I I I I ] I I I I
[ |Nicket [-001  |]0.0563 |0.0482 |15.5% |30  ||0.0563 |0.200 |[93%  |80-120 ||0.020 U |0.200 |102%  [80-120. |[REF STO  [5.00 |100X  |90-110 ||
I I 1 I— | I " | I ! 1 I I I 1 I I | I

||Potassium [-001  |]12.1 [12.1 [0.0x 20  |[12.1  {10.0 |72%  |60-140 |[0.250 U |2.00 |96%  |80-128 ||REF SO  [4.00 99X  [80-120 ||
1 I I I | I ] I I | I | I I I I I I I
[|Sodium  |-001  |]|9.69  [9.90 [2.4% {20  |[9.69  |10.0 [79%  |60-140 []0.10 U [2.00 |100X  |83-119 ||REF STO  [4.00 [99%  [80-117 ||
I I I I | I I I | | I I | I J I I | I
||zinc [-001  ||3.75 [3.60 |4.1% |20 [|3.75  |0.0500 |V |80-120 |]0.010 U [0.050 [99%  [80-120 ||REF STO  [1.00 [102%  [90-110 ||

**Reference Check semples are not available for all analyses.



General A Full Service-Environmental Laboratory
Testing LABORATORY REPORT
Corporatlon Job No: R91/05639 Date: JAN. 8 1992
Client: Sample(s) Reference
Mr.Glen Combes
Wehran Envirotech Niagara Falls

345 Lang Blvd.
Grand Island, NY 14072

'

Collected : 12/10/91 P 0. #:
ANALYSIS * BY GC HETHOD *8021 , ANALYTICAL RESULTS - ug/1
Sample: | -018 | -019 | | I | | I
Location: | Lab Meth. |Lab Meth. | i | I | I
, [8lank |8lank | I | | i I
Date Collected: | -- |-- { | | I | I
‘Time Collécted: ~ 77 V.- I R I I T | T
Date Analyzed: | 12716/91 |12717/91 | | | [ | I
Dilution: | 111 11 | | I | | |
Chloromethane ISu | 5u | | | | | |
Bromomethane |Su | Su | | | I | |
Vinyl Chloride j2v | 2u I I | | I |
thloroethane |2vu | 2u | j [ | | |
Methylene Chloride |tu | 1u ] | | | | I
Trichloroftuoromethane |1u | tu i | i I I I
1,1-Dichloroethene | 1u | 1u | | | | | |
1,1-Dichloroethane | 1u | 1u | - I I | !
trans-1,2-Dichloroethene | 1u | 1u | | | I I |
cis-1,2-Dichloroethene j1u | 1u | | I | I |
Chloroform {1u | 1u | | | | | !
1,2-Dichloroethane | 1u | 1u | | | | I |
1,1,1-Trichloroethane |1v | 1u | | | I I |
Carbon Tetrachloride | 1u | 1u | [ | | I I
Bromodichloromethane |1u | 1u | | | | I I
1,2-Dichloropropane | 1u | 1u | | [ | | I
1,3-Dichloropropene-Trans | 2 U | 2u | | | | | o
Trichtoroethene | 1u | 1u | | | I ! I
1,3-Dichloropropene (Cis) | 1 U | v [ | | | I I
Dibromochloromethane |2vu | 2u | | | | I |
1,1,2-Trichloroethane | 2vu | 2v | | | | I I
2-Chloroethylvinyl Ether | 2u | 2u ] | | | I I
Bromoform | 2vu | 2u ] ] I | I I
1,1,2,2-Tetrachloroethane- | 2U | 2U-- | | | | | |
Tetrachloroethene' =ty RN I T R P nh S | I I
Chlorobenzéne | 2u | 2v i | I | | I
1,3-Dichlorobenzene | 2u | 2v | I [ | I I
1,2-Dichlorobenzene | 2u | 2u | | I | | I
1,4-Dichlorobenzene j2u | 2u | | I | I I
Benzene {au | 2u [ | I | | 3
Toluene |2vu | 2u [ | [ | | |
Ethylbenzene |2 | 2u [ ] | | | |
Total Xylene (o,m,p) | 2v | 2u | ] | | | |
Total Volatiles | N | WD | | | i | !

B —




General A Full Service Environmental Laboratory
TeSt’ng LABORATORY REPORT
Corporation Job No: R91/05639 Date: JAN. 8 1992
Client: Sample(s) Reference:
Mr.Glen Combes
Wehran Envirotech Niagara Falls
345 Lang Blvd. : o Air Force Base
Grand Island, NY 14072
Collected ' ¢ 12/10/91 P.O. #:
ANALYSIS * BY GC METHOD 8021 A ANALYTICAL RESULTS - %
Sample:. | -018 | -019 | | | | | |
Location: |Lab Meth. |Lab Meth. | | | | | |
|8lank |8lank I I | | I I
Date Collected: |- |-- | | | | | |
Time Collected: [-- S A I I I | I I

SURROGATE STANDARD RECOVERIES

X Recovery

Bromochloromethane 76% 96X
(Acceptance Limits: 60-138%) |
2-8romo-1-chloropropane 70%

(Acceptance Limits: 60-134X)
a,8,8-Trifluorotoluene: 92% X

(Acceptance Limits: 60-134%)

| %

~Untess:.otherwise .noted, analytical mthodology has been obtained from references as cited in 60 CFR, parts #136 & #261.

NY ID# in Rochester: 10145
NJ ID# in Rochester: 73331 .
NJ ID# in Hackensack: 02317
NY ID# in Hackensack: 10801

WKP7/

Laboratory Director




General
Testing
Corporation

A Full Service Environmental Laboratory

3A - WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

# Columns to be used to

* Values--outside

of QC limits

flag recovery and RPD values with an asterik

Lab Name: General Testing Corp. Contract:
«.~Lab .Code: ~. .. ... Case.No.: SAS No.: ~ SDG No.:
' Matrix Spike - EPA Sample No. : R91/05639 -001
' SPIKE SAMPLE MS MS QC
ADDED CONCENTRATION{| CONCENT. % LIMITS
l COMPOUND (ug/1) (ug/1) (ug/1) REC # REC.
1,1-Dichloroethene 19.8 0.00 24.1 122% 28-167
Trichloroethene 21.4 0.00 27.7 130% 35-146
lf Benzene 20.0 0.00 23.5 . 118% 39-150
| Toluene 19.7 0.00 24.9 127% 46-148
| Chlorobenzene 20.2 0.00 24.7 122% 55-135
|
|
SPIKE MSD MSD
ADDED CONCENT. : 3 % QC LIMITS
, COMPOUND (ug/1) (ug/1) REC #| RPD # RPD | REC.
1,1-Dichloroethene 19.8 25.5 129% 5.8% 30 28-167
. Trichloroethene 21.4 29.4 137% 5.7% 30 35-146
Benzene : 20.0 23.7 119% 0.9% 30 39-150
Toluene 19.7 25.1 128% 0.7% 30 46-148
l Chlorobenzene 20.2 24.9 123% 1.0% 30 55-135

RPD: 0 out of 5 outside limits

' Spike Recovery:_ 0 out of _ 10 outside limits
COMMENTS :
page 1 of 1

/"
'

FORM III VOA-1l

NYSDEC B-85
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General
Testing \X
Corporation

Client:
Mr. Glen Combes
Wehran Envirotech
345 Lang Blvd.
Grand Island, NY 14072

Collected ' : 12/10/91

Job No: R91/05640

A Full Service Environmental Laboratory

LABORATORY REPORT

Date: 30 DEC., 1991
Sample(s) Reference

NIAGARA FALLS

AIR FORCE BASE

P.O. #:

ANALYSIS * BY GC METHOD 8021

| -006 | -007
|Lab Meth. }iLab Meth.

Sample: |
I

|8lank |8lank |

I

I

Location:

Date Collected: |-- |--
Time Collected: |-- {--

ANALYTICAL RESULTS - ug/l

I I | I
I I | |
I I I I
I I I I
I I I I

1,1,2,2-Tetrachloroethane

Date Analyzed: 112717791 |12718/91
Dilution : I hn
Chloromethane |
Bromomethane |
Vinyl Chloride |
Chloroethane |
Methylene Chloride |
Trichlorof luoromethane |
1,1-Dichloroethene |
1,1-Dichloroethane |
Chtoroform |
1,2-Dichloroethane |
1,1,1-Trichloroethane |
Carbon Tetrachloride |
Bromodichloromethane |
1,2-Dichloropropane |
1,3-Dichloropropene-Trans |
Trichloroethene |
1,3-Dichloropropene (Cis) |
Dibromochloromethane |
1,1,2-Trichloroethane |
2-Chloroethylvinyl Ether |
8romoform |
I
I
!
|
I
I
|
I
I
|
I
I

Tetrachloroethene
Chlorobenzene
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
Benzene

Toluene

Ethylbenzene

Total Xylene (o,m,p)
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene

- S, NN N NNNN 2NN NNN 2 D ) ad b ocd o edochcd bt a DN W
cCccCccccccocccecccCcoccccGcCccCcecECcececceccececcCcccCcoceC
= S NN NNV NN 2NN NRN = N o o ocdcdd b st a NV W
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

................................................................................................................................
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General A Full Service Environmental Laboratory
Testing \X "~ LABORATORY REPORT
Corporatlon Job No: R91/05640 Date: DEC. 24 1991
,Client: Sample(s) Reference: '
Mr. Glen Combes
Wehran Envirotech NIAGARA FALLS
345 Lang Blvd. AIR FORCE BASE
Grand Island, NY 14072
Collected ¢ 12/10/91 P.O. #:
"~ ANALYSIS * BY GC. METHOD 8021 .. .. - ANALYTICAL RESULTS - %
Sample: | -006 | -007 | I | I I |
Location: |Lab Meth. |Lab Meth. | | | | | |
- |8lenk |8lank I | | | | |
Date Collected: {-- |-- | | | [ | |
Time Collected: |-- J-- | | | | | |

" (Acceptance Limits: 60-134X)

SURROGATE STANDARD RECOVERIES

X Recovery

Bromochloromethane 96% 98%
(Acceptance Limits: 60-138%X)
2-8romo-1-chloropropane 112%
(Acceptance Limits: 60-134X)
a,a,a-Trifluorotoluene 104%

%

__f_____g__________

Unless otherwise noted,. analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.
NY ID# in Rochester: 10145 '

NJ ID# in Rochester: 73331

NJ ID# in Hackensack: 02317

NY 10# in Hackensack: 10801

Pl
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General
Testing

Corporation

A Full Service Environmental Laboratory

3A - WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: General Testing Corp.

Contract:
..lab Code: Case No.. . SAS No.: SDG No.:

Matrlx Sp1ke - EPA Sample No. : R91/0564b =001 .

SPIKE SAMPLE MS MS QcC

: ADDED CONCENTRATION| CONCENT. % LIMITS

COMPOUND (ug/1) (ug/1) (ug/1) REC # REC.
1,1-Dichloroethene. -- 19.8 0.0 20.1 101% 28-167
Trlchloroethene 21.4 124 131 v 35-146
Benzene 20.0 0.0 15.5 78% 39-150
Toluene 19.6 0.0 15.6 80% 46-148
Chlorobenzene 20.2 0.0 18.8 93% 55-135

SPIKE MSD MSD

ADDED CONCENT. 3 % QC LIMITS
COMPOUND (ug/1) (ug/1) REC # RPD # RPD REC.
1,1-Dichloroethene 19.8 21.8 110% 8.4% 30 28-167
Trichloroethene 21.4 125 v 4.1% 30 35-146
Benzene 20.0 16.8 84% 7.9% 30 39-150
Toluene _ 19.6 16.2 82% 3.5% 30 46-148
Chlorobenzene 20.2 20.1 99% 6.4% 30 55-135

# Columns to be used to

* Values out51de of QC 11m1ts

flag recovery and RPD values with an asterik

RPD: 0 out of 5 outside limits °
Spike Recovery:_ 0 out of _ 10 outside limits
~ COMMENTS :
page 1 of 1
FORM III VOA-1

NYSDEC B-85




General A Full Service Environmental Laboratory
lesting &/ LABORATORY REPORT
Corporation
Cliént: Job No: R91/05640
Mr. Glen Combes . : '
Wehran Envirotech Date: 24 DEC., 1991

345 Lang Blvd.
Grand Island, NY 14072

1 H

I : i

1 REFERENCE CHECK i

--------------------------------- et b b id | e LR R LR P T L LT TTEETRTOOP ORI
EPA METHOD 8010/8020 T TRUE [ 3 T ACCEPTANCE
" VALUE [ RECOVERY I - LIMITS (X)
---------------------------------- i Rttt b | e e e P TP TRTEPRR PR

Date Analyzed: 12/18/91 [ | I

i | I
Chloromethane Ti 40.0 | 131% I D - 193
Bromomethane ] 40.0 | 102% ] D - 144
Vinyl Chloride 1] 20.0 [ 136% 1 28 - 163
Chloroethane ' " -- | -- 1 C 46 - 137
Methylene Chloride I 20.0 | 121% 1 25 - 162
Trichlorofluoromethane H 20.0 | 80% 1] 21 --156
- 1,1-Dichloroethene’ [ 20.0 [ 120% N 28 - 167
1,1-Dichloroethane |1 20.0 | 112X I 47 - 132
Total 1,2-Dichloroethene || 20.0 I 119% I 38 - 155
Chloroform [l 2.0 | 17% 1] 49 - 133
1,2-Dichloroethane - 20.0 | 118% 11 51 - 147
1,1,1-Trichloroethane Il 20.0 | 109% 1 41 - 138
Carbon Tetrachloride 1l 20.0 | 118% K] - 43 - 143
Bromodichloromethane 1 20.0 i 108% T 42 - 172
1,2-Dichloropropane [ 20.0 [ 105% Ti 4 - 156
1,3-Dichloropropene-Trans || 20.0 | 123% " 22 - 178
Trichloroethene 1 20.0 | 104% i 35 - 146
1,3-Dichloropropene(Cis) || 20.0 ] 106% ] 22 - 178
Dibromochloromethane || 20.0 I 12% T 2% - 191
1,1,2-Trichloroethene 11 20.0 | 93X H 39 - 136
2-Chloroethylvinyl Ether || .- | -- 1 .14 - 186
8romoform ] 20.0 | 114X I 13 - 159
1,1,2,2-Tetrachloroethane || 20.0 | 119% 1| 4 8 - 184
Tetrachloroethene H 20.0 | 102X I . 26 -162
Chlorobenzene : i 40.0 } 101X H 38 - 150
1,3-Dichlorobenzene || 40.0 [ 5% 1 787
1,2-Dichtorobenzene I 40.0 | 67T% i 0 - 208
1,4-Dichlorobenzene 1 © 40.0 | 81% Ti 42 - 143
Benzene H 20.0 | 86% Ti 39 - 150
Toluene 1 20.0 | 90% Il 46 - 148
Ethylbenzene 1i 20.0 [ 80% 1i .32 - 160
Total Xylene (o,m,p) Il - 0.0 | 78% 1 59 - 127




GTC LABORATORY QUALITY CONTROL REPORT

CUSTOMER: Wehran Envirotech JOo8 # : R91/05641 UNITS: ug/g Wet Wt. REPORT TYPE: Job Specific

H l || . MAT SPK | X REL. |ACCEPT.||NIGINAL|SPIKE | PERCENT| ACCEPT. || METHOD | SPIKE | PERCENH ACCEPT.|| REFERENCE | KNOWN | PERCENT| ACCEPT.
|| PARAMETER | SAMPLE || MAT SPK | DUP | ERROR |LIMIT X|| RESULT |ADDED |RECOVERY| LIMIT %X || BLANK | ADDED |RECOVERY|LIMITS X|| # | PMVAL |RECOVERY| LIMITS X
[[oeeseneneaneeaaes R S SR R Rt
Hrs2s10011111141211111] * PRECISION 1] * MATRIX SPIKING i BLANK SPIKES 1 REFERENCE STANDARD
R []2omnmmeemmmmnnneano e [l-mseessmmomeeeos oo neeaeee [l-msosmmmreesoneeas s [[-mmseemmnnnemon s
| |[Pet. Hydro.|-001 ||708 |670 |5.52 |18.11 ||192 |4238  |94.4 |55.9-130|{10.0 U 4238 |96.6 |61.1-123| |REF STD |124.5 |102 |*+

1] | I | I I [ I I I ] | ! | " I I |

] I I | I I I | | | 1 | | | ]| | | !

1 | I | | | I | | | H | | I H I | |

I | i | I | [ I I I 1 I I I i I | |

I [ 1 | | I H | I | ] | I I i | | |

I | - I | I I I I | I I I | I I | I |

I I ] | I | 1| I | | I I | I I I | |

" I ] | I | I | | | | | I | ] | | |

I | I I | I— I | | | i | I I I | | |

] | | | | | I | | | | | | | H | | |

I | " | | | I | | | I I I | I | | |

" | i I | | 1 | I | H | I I I | | |

| | I ! | | i | | | " | | | I | | |

I | | I | | I | | | I | | I ] I | |

I I | I I | 1 I | | ] | | | I | | [

| | I I i | 1 | | | H | I | " | | |

I I | I | | " | | | H | | | I | | |

I I I I I I i I | I H | I I I I | |

1 I I I | | I I | I H I | I I I I I

" | | I I | i I | | H | I | I I I |

I I ] | | | I | | [ " I I | I | | I

I | " I | ! i I | | H | | | I | | |

I | " | | | " | | | [ I | i I | | |

I | ] | | I H | | | I | | I 1 I | |

H | 1 [ | I ] | | I 1 | | | " | | I

* Analytical results previous to accounting for dilutions. *» Reference Check samples are not available for all analyses. ++ Outside of Quality Control Limits.



General A Full Service Environmental Laboratory
Testing \)¢" . LABORATORY REPORT
Corporation Job No: R91/05641 Date: DEC. 26 1991
Client: Sample(s) Reference
Mr. Glen Combes
Wehran Envirotech Niagara Falls Air Force
345 Lang Blvd. Base

Grand Island, NY 14072

Collected : 12/10/91 P.O. #:

HSL VOLATILES :BY EPA METHOD 8240* ANALYTICAL RESULTS - ug/kg Wet Wwt.

Sample: | -003 ] | | [ I I |
Location: o |Lab Meth. | | i | | | |
|8lank | | | [ [ I I

Date Collected: |-- | | | I | I I
Time Collected: {-- | ! [ I | | [
Date Analyzed: [12720/91 | | | I I ! I
Dilution: J11 | | | | I I |
P stiv | | | | [ | |

Chloromethane I5u | I | I I I 1
Bromomethane : I5u | ] I | I I |
Vinyl Chloride . I5u | | I = | I I !
" Chloroethane h |su ] | | | | I I
Methylene Chloride.:r |5 | | | | | | |
Acetone 20 U I | I | I | |
Carbon Disul fide [tou | I | | | | !
Trichlorofiuoromethane ... |5 U | | | | I | |
Vinyl Acetate j1ou | | I | | I I
1,1-Dichloroethene = I5u | | I | I | I
1,1-Dichloroethane CJsu | | | [ I | |
trans-1,2-Dichloroethene [su | | | | I I ]
cis-1,2-Dichloroethene IS'u | I I | I I I
Chloroform Isu ] | ] | | ] I
2-Butanone (MEK) |tou | | | | I ! |
1,2-Dichloroethane IS5 u I I I I I | |
1,1,1-Trichloroethane I5u [ | | | | I |
Carbon Tetrachloride I5u | | | | I | I
Bromodichloromethane 5 u | | | | | | |
1,2-Dichloropropane I5u [ I | | | I |
1,3-Dichloropropene (Trans) |5 U | I | | | I |
Trichloroethene {5 i | | I | I |
Dibromochloromethane I5u | | | | [ I |
1,1,2-Trichloroethane . |5 U. | | .-I [ I ! |
Benzene # sy ] | | . i | | I
1,3-Dichloropropene(Cis) I5u | | | | | I |
8romoform I5u | | | I | I I
4-Methyl-2-pentanone(MIBK)- - |10 U I [ I I I I I
2-Hexanone |10 u I | | I I I I
Tetrachloroethene I5u | | I [ I | |
1,1,2,2-Tetrachloroethane |5 U [ | | | | | I
Toluene I5u | | I I | | |
Chlorobenzene 5 U | | | | | | I

--------------------------------------------------------------------------------------------------------------------------------




General A Full Service Environmental Laboratory
Testing ‘ LABORATORY REPORT
COrpOrathn Job No: R91/05641 Date: DEC. 26 1991
Client: Sample(s) Reference
Mr. Glen Combes
Wehran Envirotech Niagara Falls Air Force
345 Lang. Blvd. B Base

Grand Island, NY 14072

Collected ¢ 12/10/91 P.O. #:

HSL. VOLATILES BY EPA METHOD: 8240*° ANALYTICAL 'RESULTS - ug/kg Wet Wt

Sample: | -003 | I | | I I i
Location: . .. .|Lab Meth... | | - | I | |
|8lank | I I | I | |
Date Collected: |-- | ] | | I | I
Time Collected: I-- | | I O I | |
Date Analyzed: . -|12720/91
Dilution: {11
I
Ethylbenzene IS u
Styrene ' IS u
Total Xylene (o,m,p) ~-|S VU

‘-v-f/'

Surrogate Stendard Recoveries |

. " '

1,2-Dichloroethane-dé
(Acceptance limits: 75-119%X)

Toluene d8 101X
(Acceptance Limits 85-110%X) .
4-8romof luorobenzene 97X

I I
I I
I I
| I
I I
I I
I |
| [
I I
| |
| |
I |
106X | I
I !
I I
l I
I I
I I
I I
| !
I I
I I
| I
| |

I
|
I
I
|
I
(Acceptance limits 84-116%)" |
i
|
I
I
|
|

Unless otherwise noted, anslytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.
NY ID# in Rochester: 10145
NJ 10# in Rochester: 73331
NJ ID# in Hackensack: 02317

NY ID# in Heckensack: 10801 W K P

Laboratof¥f Director




. General

. A Full Service Environmental Laborat
Testing \. ratory

Corporation

VOLATILE ORGANICS - SOIL SAMPLE
SOIL VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: General Testing Corp.
Matrix Spike - Sample No. : R91/05641 -001

SPIKE SAMPLE MS MS QcC
. ADDED CONCENTRATION| CONCENT. R 3 LIMITS
COMPOUND (ug/kg) (ug/kg) (ug/kg) REC # REC.
1,1-Dichloroethene 50 _ 0.0 46.8 94% D-234
Trichloroethene 50 0.0 37.4 75% 71-157
Benzene 50 0.0 40.4 81% 37-151
Toluene 50 0.0 43.2 86% 47-150
Chlorobenzene 50 0.0 42.4 85% 37-160

SPIKE MSD MSD

ADDED CONCENT. % E 3 QC LIMITS
COMPOUND (ug/kg) (ug/kg) REC #| RPD # RPD | REC.
1,1-Dichloroethene 50 48.1 96% 2.7% 30 D-234
-Trichloroethene 50 39.6 79% 5.7% 30 71-157
Benzene 50 42.6 85% 5.3% 30 37-151
Toluene 50 45.7 91% 5.6% 30 47-150
Chlorobenzene 50 - 44,7 89% 5.3% 30 37-160

# Columns to be used to flag recovery and RPD values with ++.
++ = Values outside of QC limits

MS QC Limits = EPA Acceptance Criteria

RPD Limits = Internal Acceptance Criteria

RPD: 0 out of 5 outside limits
Spike Recovery: 0_ out of _ 10 outside limits

COMMENTS:

page 1 of 1



General A Full Service Environmental Laboratory
Testing LABORATORY REPORT
CorpOratlon Job No: R91/05641 Date: DEC. 31 1991
Client: : Sample(s) Reference
Mr. Glen Combes ‘
Wehran Envirotech Niagara Falls Air Force
345 Lang Blvd. Base '

Grand Island, NY 14072

Collected ‘ : 12/10/91 P.O. #:

HSL{-ACID‘“EXTRACTAB’LESTE-BYA«EPA&HE'I_.‘HOD”8210* ‘ANALYTICAL RESULTS - ug/kg Wet Wt.

Sample: | -003
Location: |Lab Meth.

Date Collected: ‘ I--

|
|
|Blank |
I
Time Collected: |-- |

SURROGATE STANDARD RECOVERIES|

Date Extracted: 12712191 | | | | | | |
Date Analyzed: [12/13/91 | [ |- | | | I
Dilution: , 1172 I I I | | I |
: | | I | | | I |
Phenol j660 U | | | I | I |
2-Chtorophenol |660 U | | | | - | | |
2-Nitrophenol |660 U | I I | | | I
2,4-Dimethylphenol |660 U | I I | I | I
2,4-Dichlorophenol J660 U ! I | | I | I
" 4-Chloro-3-methylphenot |660 U | | I | I I |
2,4,6-Trichlorophenol [660 U | | | I | I |
2,4-Dinitrophenol . |1320u | I I | | I |
4-Nitrophenol j1320 v I [ l. I I I I
2-Methyl-4,6-dinitrophenol  |1320 U / | | | | | I
Pentachlorophenol |1320 U | | ] | | I |
2-Methytphenol |660 U I | | | | | I
4-Methylphenol _ |660 U | I I I I | I
Benzoic Acid » |3300 U I I | | I I I
2,4,5-Trichtorophenol - J660 U | | | | | I |
' | [ | | | I |
| I I | I | |
o | | | | | b
2-Fluorophenol | 7% I | | | | | |
(Acceptance Limits: 16-122%) | i I | | | I |
Phenol -d6 | 7% | | - v | I I |-
(Acceptance-Limits: 30-100X) | | ] | | I I |
2,4,6-TriBromophenol | 67 | I I I I | I
I i I | I | | |

(Acceptance Limits: 264-143%)

Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.
NY ID# in Rochester: 10145

NJ ID¥# in Rochester: 73331
NJ ID# in Hackensack: 02317 [
NY ID# in Hackensack: 10801 :

Labor Dl rector




General
Testing \.
Corporation

SEMI-VOLATILE

SOIL ACID EXTRACTABLE SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

A Full Service Environmental Laboratory

- SOIL SAMPLE

Lab Name: General Testing Corp.

Matrix Spike - Sample No. : R91/05641 -001

RPD: 0
' Spike Recovery: 0__

++ - Values outside of QC limits

MS QC Limits =
RPD Limits =

out of. S

COMMENTS:

EPA Acceptance Criteria
Internal Acceptance Criteria

outside limits

out of _ 10 outside limits

SPIKE SAMPLE MS MS QC
ADDED CONCENT. CONCENT. % LIMITS
COMPOUND (ug/kqg) {ug/kg) (ug/kg) REC # REC.
Phenol 13,500 | 0.00 | 9580 71% 5-112
2-Chlorophenol. 13,400 0.00 10,700 80% 23-134
4-Chloro-3-methylphenol 13,400 0.00 11,800 88% 22-147
4-Nitrophenol 13,300 0.00 15,400 116% D-132
Pentachlorophenol 13,300 0.00 14,400 108% 14-176
SPIKE MSD MSD
ADDED CONCENT. % % QC LIMITS
COMPOUND (ug/kg) (ug/kg) REC #| RPD # RPD | REC.
Phenol 13,500 9660 72% 1.4% 30 5-112
2-Chlorophenol 13,400 11,300 84% 4.9% 30 23-134
4-Chloro-3-methylphenol 13,400 12,600 94% 6.6% 30 22-147
4-Nitrophenol- 13,300 17,500 132% 13% 30 D-132
Pentachlorophenol 13,300 16,800 126% 15% 30 14-176
# - Columns to be used to flag recovery and RPD values with ++.

page 1 of 1



General A Full Service Environmental Laboratory
Testing LABORATORY REPORT

Corporation

Client:
Mr. Glen Combes
Wehran Envirotech
345 Lang BlvdA.
Grand Island, NY 14072

Job No: R91/05641

Date: 26 DEC., 1991

1] REFERENCE CHECK ||
Acid Extractables By I TRUE | % 1 ACCEPTANCE
EPA Method 8270 H VALUE | RECOVERY i LIMITS (X)
"""""""""""""""""""""""" ] Rttt e L L Y | EEUE R SRR
Date Extracted: 12/12/91 ] | |
Date Analyzed: 12/13/91 1] | ]

‘ [ | H ‘
Phenol T 13,500 . ] 64% T 5 - 112
2-Chlorophenol H 13,400 | 63% 1] 23 - 1%

" 4-Chloro-3-methylphenol 1 13,400 o 70% I 22 - 147
4-Nitrophenol X 13,300 | 220%* 1 D - 132
Pentachlorophenol 1] 13,330 | 97X 1 14 - 176

H | H
I I ~Al
1 | i
] I H '
1 | I
i | H
I I "
I I I
" | I
I | [
I I H
H I I
M.l K p
Lab Director
E— _




General A Full Service Environmental Laboratory
Testing \X¢ LABORATORY REPORT
COrpOratIOn Job No: R91/05641 Date: DEC. 31 1991
Client: Sample(s) Reference
Mr. Glen Combes
Wehran Envirotech Niagara Falls Air Force
345 Lang Blvd. Base

Grand Island, NY 14072

Collected : 12/10/91 P.O. #:

HSL BASE NEUTRALS BY EPA METHOD 8270* ANALYTICAL RESULTS - ug/kg Wet Wt.

Sample: | -003
Location: |Lab Meth.

Date Collected: |--

!
I
|Btank |
I
Time Collected: |-- |

.

Date Extracted: 112712/91
Date Analyzed: 112713791
Dilution: 1172
N-Nitrosodimethylamine |330 v
Bis(2-chloroethyl) ether 1330 U
1,3 Dichlorobenzene |330 v
1,4 Dichlorobenzene 1330 U
1,2 Dichlorobenzene 4330 u

bis(-2-chloroisopropyl)ether |330 U
N-Nitroso-Di-n-propylamine 330 U

| | | I | I |

I I I I I I |

! I I | | I |

I | | | I I |

I I | I | | |

| I I I I I I

I | | I I I |

I I | | | I I

| I I I | ! I

I | | | I | |
Hexachloroethane 1330 U | | I | | I I
Nitrobenzene 1330 u | | | | | |- I
1sophorone 330 U | | | | | ] |
bis(-2-chloroethoxy)methane |330 U | | | | I | I
1,2,4-Trichlorobenzene [330 U | | I I | I I
Naphthalene 330 U | [ ! | I | I
Hexachlorobutadiene 330 U N | | [ I I |
Hexachlorocyclopentadiene  |330 U | | [ | | I |
2-Chloronaphthalene {330 U | | | | | | |
Dimethyl phthalate |330 u | | | | | | |
Acenaphthylene 1330 v | | | | | I |
Acenaphthene |330 U | | | | | | |
2,4-Dinitrotoluene |330 v | | | | ] | |
2,6-Dinitrotoluene 1330 U | | | | I I |
Diethyl phthalate |33 u | | | | | | I
4-Chlorophenyl-phenyl-ether |330 U I | I I I | I
Fluorene |330 U | | I | i | ]
1,2-Diphenylhydrazine |330 U [ | I | | I |
N-Nitrosodiphenylamine |330 U | | | | I I I
4-Bromophenyl -phenylether  |330 U | | | | | | |
Hexachlorobenzene 1330 U | | | [ I | |
Phenanthrene |330 U | [ | I I I I
Anthracene 330 v I | [ | | | I
Di-n-butyl phthalate [330 u I | | I | | I
Benzidine 13300 v I [ | I I I |
Fluoranthene (330 U | | ! | | I |
Pyrene |330 U | I | I | | I




g

General A Full Service Environmental Laboratory
Testing \X .LABORATORY REPORT
COFPOfathn Job Number: R91/05641 Date: DEC. 31 1991

Client: ' Sample(s) Reference

Mr. Glen Combes

Wehran Envirotech Niagara Falls Air Force
345 Lang Blvd. Base
Grand Island, NY 14072

Collected : 12/10/91 P.O. #:

HSL BASE NEUTRALS BY EPA METHOD 8270% ANALYTICAL RESULTS - ug/kg Wet Wwt.

Time Collected: |--

Sample: | -003 | | | | I | |
Location: [Lab Meth. | | | i | } |
|8lank | ] | | | | |

Date Collected: {-- | | } | { [ |
I I I | I | I

Date Extracted: j12712/91 | | i | | | I
Date Analyzed: [12/13/91 | | | | I I |
Dilution: j172 | | | | | I |
Butyl benzyl phthatate I330 U | | I | I | |
3,3/-Dichlorobenzidine 330 u | | | | | I |
Benzo(a)anthracene |330 U | | | | | | |
Bis(2-ethylhexyl)phthalate  [330 U | | | | | I |
Chrygene : |33 u | I | | [ I |
Di-n-octyl phthalate “I330 U | ] [ | | I |
Benzo(b)F luoranthene 330 u | | | | I | |
Benzo(k)fluoranthene I330u. . | | | | | [ |
Benzo(a)pyrene I330 U | | | I I | I
Indeno(1,2,3-cd)pyrene |330 u | I I l. | | |
Dibenzo(a,h)anthracene 1330 v | | | “ | I |
Benzo(g,h, i Jperylene I330 U | I | | | ! |
Benzyl Alcohol [1320 U | | [ | | I |
4-Chloroaniline |660 U [ | | | i | |
2-Methyl Naphthalene |660 U | | [ I | (. |
2-Nitroaniline j1320 U | | | | | | |
3-Nitroaniline 1320 u I I I | i | |
Dibenzofuran {660 U | | | | I ! |
4-Nitroaniline |3300 U | | | | | | |

| ! | | | | I |
SURROGATE STANDARD RECOVERIES | | | | | | | |
----------------------------- | I | I | | I I
Nitrobenzene-d5 | 65% | | | | | | |
(Acceptance Limits: 19-103%) | | | | . | I !
2-Fluorobiphenyl | 71% | | | | I I |
(Acceptance Limits: 26-119%) | i | | | | | |
Terphenyt -d14 | 8x | o . | I.. | I I
(Acceptance Limits: 18-142%) | | | | | ! | |

Unless otherwise noted, analytical methodology has been obtained from ref es s ci in 40 CjA, parts #136 & #261.
NY ID# in Rochester: 10145 NY ID# in Hackensack: 10801 M
NJ I0# in Rochester: 73331 NJ ID# in Hackensack: 02317 .

Labor Director




General
Testingw
Corporation

A Full Service Environmental Laboratory

SEMI-VOLATILE - SOIL SAMPLE

SOIL BASE/NEUTRAL MATRIX SPIKE/MATRIX

= « Lab~Name: -General:Testing Corp.

SPIKE DUPLICATE RECOVERY

Matrix Spike - Sample No. : R91/05641 -001
SPIKE SAMPLE - MS MS QC
ADDED CONCENT. CONCENT. % LIMITS
COMPOUND (ug/kg) (ug/kg) (ug/kqg) REC # REC.
1,4 Dichlorobenzene - 6730 0.00 5030 75% 20-124
N-Nitroso-Di-n-propylamine| 6410 0.00 5260 82% D-230
1,2,4-Trichlorobenzene 6730 0.00 5190 77% 44-142
Acenaphthene 5790 0.00 5094 88% 47-145
2,4-Dinitrotoluene 6660 0.00 5190 78% 39-139
Pyrene 6330 0.00 7060 112% 52-115
SPIKE MSD MSD
ADDED CONCENT. % 3 QC LIMITS
COMPOUND (ug/kqg) (ug/kg) REC # RPD # RPD | REC.
1,4 Dichlorobenzene 6730 5150 77% 2.6% 30 20-124
|N-Nitrsodi-n-propylamine| 6410 5510 86% 4.8% 30 D-230
1,2,4-Trichlorobenzene 6730 5380 80% 3.8% 30 44-142
Acenaphthene 5790 5430 94% 6.6% 30 47-145
2,4-Dinitrotoluene ..6660 5910 89% 13% 30 39-139
Pyrene 6330 7990 126%* 12% 30 52~-115

# - Columns to be used to flag recovery and RPD values with ++.
++ - Values outside of QC limits
MS QC Limits = EPA Acceptance Criteria

RPD Limits =

RPD: 0 out of
Spike Recovery: 1_

COMMENTS :

6

Internal Acceptance Criteria

outside limits

out of _ 12 outside limits

page 1 of 1



General
Testing \)/"
Corporation

A Full Service Environmental Laboratory
LABORATORY REPORT

Client: Job No: R91/05641
Mr. Glen Combes
Wehran Envirotech Date: 26 DEC., 1991
345 Lang Blvd. .
Grand Island, NY 14072
EEEEE——————————————
" 1
] ]
1 REFERENCE CHECK I
------------------------------------------ T | T TN
BASE NEUTRALS BY i TRUE | X 1 ACCEPTANCE
" EPA METHOD 8270 1] VALUE [ RECOVERY 1 LIMITS (X)
----------------------------------------- R S T | EE T N
Date Extracted: 12/12/91 I | 1
Date Analyzed: 12/13/91 1 | |
1,4 Dichtorobenzene " 6730 | 62% " 20 - 124
N-Nitroso-Di-n-propylamine || 6410 | 64% I D - 230
1,2,4-Trichlorobenzene " 6730 | 67% I 4h - 142
Acenaphthene | 5790 [ 83% ¥ 47 - 145
2,4-Dinitrotoluene " 6660 | 76% 1 39 - 139
Pyrene 1] 6330 | 63% 1
I | 1
I | [
1 | "
1 | I
1 | 1
H I I
I | 1
1 I I
I | i
I | I
i | 1]
I | I
| | I
H i 1l
] | I
' I | I
I | i
" [ I
I | H
i | I
I I ]
H | i
————— R - R—




General
Testing%
Corporation

-

GTC REPORT # WEHRAN ENVIROTECH
NIAGARA FALLS AIR FORCE BASE
SECTION _C __

ANALYTICAL CHRONOLOGY

Presented in this section is a Laboratory Chronology listing the
dates of all preparations and analyses performed on the samples
covered in this report. Holding times (maximum times in which

to analyze a sample) are derived from the referenced methodology.

chronology Notes:




General
Testing

Corporation

Client:

Wehran Envirotechf

Date Received:

-

12/11/91

A Full Service Environmental Laboratory

Job No. R9 1/0'5'6°§§ORAI3§YJI§.EP9 F}.IQZ

Sample(s) Reference

. Niagara Falls
Air Force Base

Date Sample Taken: 12/10/91

LABORATORY CHRONICLE
DATE ANALYZED

Sample: . | -001 | -602 | -003- | -004 - | -005 - | -006 | -007 | -008 | -017

Location: {M¥-10-A  [MW-10-C |MW-10-E |MW-10-E |MW-10-B |[MW-10-D  |Equipment |Field |Trip

| | | |oupticate| | |8lank |Btank |8lank
| | | | | | | |==smmsazs|
! | | . | I l | | I
pH - Field Measured | 12710/91] 12/10/91| 12/10/91| 12/10/91) 12710/91} 12710791} | 12710/91|
| I I | | | | | |
I | | I I I I I I
Spec. Cond. (umhos/cm) | 12710791 12/10/91] 12710791 12/10/9%| 12/10/91| 12/10/91| | 12710/91]
| I | | | | | | |
| | | I | I | | I
Temperature °C -Field | 12710791 12/710/91| 12710791 12/10/91| 12/10/91| 12710791 | 12710/91|
| I I I | | I | I
I | | | | | I I |
Alkalinity, Total | 12724791} 12/24/91| 12/24/91| 12/24/91| 12/24/91| 12/726/91| 12724791 12/24/91|
| I | | I | | | I
I ] | I | | I | I
Chloride | 12/13/91] 12713791 12/13/91] 12/13/91| 12/13/91] 12/13/91| 12/13/91) 12/13/91|
I I | | I I | I |
| | I I | I | | I
Fluoride | 12719/91| 12/19/91| 12/19/91]) 12719/91] 12/19/91| 12719/91] 12/19/91| 12/19/91|
I | i I | I | | |
| I | | | | | | |
Nitrogen, Nitrate | cale. | calc. | cale. | Calc. | Cale. | calc. | cale. | Cale. |
| | | | | | | | |
| I I | | I | | |
Nitrogen, Nitrite | 12/11/91) 12/11/91) 12711/91| 12/11/91| 12711791 12711/91] 2/11/91} 12/11/91|
| I | I I i I | [
I | | | | I | I I
Nitrogen, Nitrate/Nitrite | 12713791} 12/713/91] 12/13/91| 12/13/91| 12/13/91| 12/13/91| 12/13/91] 12/13/91]
I I I | I | I | |
| | | | | | | i I
Pet. Hydrocarbons, IR | 12/31/91] 12/31/91| 12/31/91| 12/31/91| 12/31/91| 12/31/91] 12/31/91] 12/31/91|
| | | | | | | [ I
| | | | | | | | |
Phosphorous, Ortho as P | 12/12/91] 12/12/91| 12/12/91] 12/12/91] 12/712/91| 12/12/91| 12/12/91] 12712/91|
| I | | | | | l— |
I | | | | I | I |
Silica, Total | 12/31/91] 12/23/91| 12/23/91| 12/23/91| 12/23/91| 12/23/91| 12/23/91| 12/23/91|

|
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General
Test:ng%

Corporation

Client:

Wehran Envirotech

Date Received:

12/11/91

A Full Service Environmental Laboratory

LABORATORY REPORT
Job No. R91/05639 Date JAN. 2 1992

Sample(s) Reference
Niagara Falls

Air Force Base

Date Sample Taken: 12/10/91

LABORATORY CHRONICLE

DATE ANALYZED

Sample: | -001 | -002 | -003 | -004 | -005 | -006 j -007 | -008 | -017

Location: |Wd-10-A  |Md-10-C  |MW-10-E  |M-10-E [m-10-8  |W4-10-D |[Equipment |Field |Trip

| | | |ouplicate| | |8tank |8tank |Blank
| I I I | | | | |
I I | | | | | | |
Solids, Dissolved 3180 C | 12712/91) 12712/91| 12/12/91| 12/12/91] 12/12/91| 12/12/91| 12712791} 12/12/91|
: I I | I I I | | |
| | | | | | | I |
Sul fate | 12712/91] 12/12/91| 12712/91] 12712/91| 12/12/91| 12/12/91] 12/12/91] 12/12/91]
LR I ‘ I I ' | I | I
I | | | | | | | o
Aluninum | 12/24/91] 12/26/91| 12/24/91] 12/26/91] 12/24/91| 12/24/91| 12/24/91| 12726791
| I | | | | ] | |
" I | | | I | | | |
. Bariumz . ca. o |12£18791] 12/18/91)..12/18/91 I-12/18/91}- 12/18/91|: 12/18/91 -12/18/91| - 12/18/91]
| | | I | | | I |
I | | | | | | | |
Boron, Total | 12720/91) 12/20/91| 12/20/91| 12/20/91] 12/20/91| 12/20/91| 12/20/91| 12/20/91|
| I I | I | | I I
| | | I | | I | |
Calcium, Total | 12724/91] 12/26/91| 12/24/91] 12724/91| 12/24/91| 12/26/91| 12/24/91| 12/24/91|
| | | I | | | | |
N | | | | | | | | |
‘Chromium, Total | 12718/91] 12/18/91| 12/18/91| 12/18/91| 12/18/91| 12/18/91| 12/18/91| 12/18/91|
| | | I | | | | [
- | | | | | | | | |
Copper, Total | 12718/91] 12/18/91| 12718/91} 12/18/91| 12/18/91| 12/18/91) 12/18/91] 12/18/91|
| | | | | | | | |
i | | | | | | | |
Iron, Total | 12719/91] 12/19/91| 12/19/91| 12/19/91| 12/19/91| 12/19/91| 12719791} 12/719/91|
| | | | | | | | |
| | | | | | | | |
Lead, Furnace | 12720791 12/20/91] 12/20/91] 12/720/91| 12/20/91| 12/20/91| 12/20/91| 12/20/91|
| | | | ] | | | |
| I | | | | | | |
Magnesium, Total | 12724/91] 12/26/91| 12/24/91| 12/24/91| 12/24/91] 12/26/91| 12/26/91| 12/24/91|
| I | | | | | | |
| | | B | | i I |
Manganese, Total | 12718/91| 12/18/91| 12/18/91| 12/18/91] 12/18/91| 12/18/91} 12/18/91| 12/18/91|

|




General A Full Service Environmental Laboratory
TeCStlng t Job No R91/0L5é3BQORA1l-)9ReYJ§NEPOBL-g92
orporation '
Client: Sample(s) Reference
Wehran Envirotech Niagara Falls

Air Force Base

Date Received: 12/11/91 Date Sample Taken: 12/10/91

LABORATORY CHRONICLE
DATE ANALYZED

Sample: | -001 | -002 |-003 |-006 |-005 |-006 |-007 |-008 |-017

Location: [MW-10-A  [MW-10-C  |MW-10-E |WJ-10-E |MW-10-B |MJ-10-D [Equipment|Field |Trip
| | | {ouplicate| | |Blank |Blank |8lank

I I I I | ! I I |
I I I I | I | |
12/18/91| 12/18/91| 12/18/91] 12/18/91] 12/18/91| 12/18/91| 12/18/91| 12/18/91|

Nickel, Total

! | I | | I I I
12/17/91| 12/17/9%| 12/17/91] 12/17/91] 12/17/91| 12/17/91] 12/17/91] 12/17/91]

Potassium, Total

| | | ! I I I |
12/16/91| 12/16/91| 12/16/91] 12/16/91] 12/16/91| 12/16/91| 12/16/91| 12/16/91|

Sodium, Total

&y B

Wy 7
BONIY 4 [ F0 1. {1 PN

I I | I | | |
12/18/91| 12/18/91|12/18/91 | . 12/18/91).-12/18/91 | 12/18/91| 12/18/9V}-12/18/91 |

L d




AIR FORCE BASE

NIAGARA FALLS

Date Sample Taken: 12/10/91

Sample(s) Reference

A Full Service Environmental Laboratory
Job. No: R91/0'5@4%ORA.EQ'§:Y lﬁsgpgﬁIQQI

LABORATORY CHRONICLE
DATE ANALYZED

12/11/91

g

I

rporation
Wehran Env1fotech

Date Received:
Sample
Location:
_

Client:

General
Test
Co

8021 Scan

t
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General
Testing%
Corporation

GTC REPORT # WEHRAN ENVIROTECH
NIAGARA FALLS AIR FORCE BASE

SECTION __ D
FIELD DOCUMENTATION

Presented in this section is all support documentation requested.

Documentation Provided:

( X ) Chain of Cgstody Forms

( ) Analytical Request Forms
( ) Shipping Receipts

( ) Laboratory Receipt Log

- ¢ :X-) -Others::~ FIELD~FORMS:
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GENERAL TESTING CORPORATION/CHAIN-OF-CUSTODY RECORD

85 Trinity Place
Hackensack, NJ 07601

710 Exchange Street
Rochester, NY 14608

Sample Origination & Shipping lnformgtion

435 Lawrence Bell Drive
Amherst, NY 14221-7077

37

GTC Job No.

£L9//5¢ "
Client Project No.

Collection Site 1'49-‘ F‘A(_( S /4/}’5456
Address St = — L
reet City State p. i
Collector @ /_/—hOﬂ;ﬂSor«J W
A s Print Signature "
Botties Prepared by G7C Rec'd by I .
Bottles Shipped to Client via ____OT< Seal/Shipping # __ __ ___
Samples Shipped via eTC Seal/Shipping # .._____.__ _ .
Sample(s) Relinquished by: Received by: Date/Time
1. Sign 1. Sign / /
for for :
2. Sign 2. Sign / /
for for :
3. Sign 3. Sign / /
for for :
Sample(s) Received in Laboratory by %@ /KN 181 @ OF %2
Client I.D.# Sample Location Analyte or . Sample Prep B '
! _ I R d ottle Set(s)
I Darertme ] * |Aganiecrotets Renurss Presened fiterea | 2RSS
. | /O :
1 #H/ GC Imw jo-A4 See fnalibical / / /7 /LK‘?’
) y
R4/ e 2 oYy 9ias roquest
174
o n " ,
, 2 MY 0-C /39578
/ L4 rd
/ / :
7, 2 'y o ¢35
B o
322é%%% MW j0-£ 34528
T o
ozy: o Iha ! :
o RTER
¢l {/
- M (10-E /34508
4 7 7777
/ 1905 4 ‘a3
] I's /
Mmw )0-/3 A LN/4
J7 7 77
/ / :
)R o 9 IS8

Use Bottle No. for indicating type bottles used in each bottle set and fill in box with # of bottles used for each type.

Bottle No. 1 2 3 4 5 6 7 8 9 10 1M
40 ml Pint Qt. 4 oz. 8 oz. 16 oz. Qt. Gal. Steril.

Bottle Type Vial | Glass | Glass | Plastic | Plastic | Plastic | Pl Pl Pl %’

rorescn AYA) |2 |3 | 2 2|2 /
Y4

Additional Analytes

Shaded area for Lab use only; bottom copy for client; maximum of 5 samples per page.
* Source Codes: Monitoring Well (W), Soil (S), Treatment Plant (T), Drinking Water (D), Leachate (L), Hazardous Waste (H)

River or Stream (R), Pond (P), Industrial Discharge (1),

(X,

SN A 4]
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GENERAL TESTING CORPORATION/CHAIN-OF-CUSTODY RECORD 39

710 Exchange Street 85 Trinity Place GTC Job No. R /5&FT
Rochester, NY 14608 Hackensack, NJ 07601 Client Project No.

Sample Origination & Shipping Information
Collection Site ___~ 1 AG, FAccs ,4:’/645@

435 Lawrence Bell Drive
Ambherst, NY 14221-7077

Address S .
treet City State %%
Coliector A7 7'0‘««_050.«) égm
Print . Signature T :
Bottles Prepared by GTC: Rec'd by . e e e
Bottles Shipped to Clientvia ___ GTC Seal/Shipping # ______ . . ._._ . _
Samples Shipped via CTC Seal/Shipping# ____ . __ .
Sample(s) Relinquished by: Received by: Date/Time
1. Sign 1. Sign / /
for for :
2. Sign 2. Sign /]
for for :
3. Sign 3. Sign / /
for for :
Sample(s) Received in Laboratory by = s \K'\ 1211l /21 @_0%:6o
Samp|e Location Analyte or -. Sample Prep Bottle S 1
- Analyte Group(s) Required {Preserved Filtered ottle Set(s) —
Date/Time * (seeybelow fc‘))ﬁ additional) | Y | YI er?\l (see below)
4 .
# ( MW 10-D See Analitical / /
s o
I N/ :
& Z/////%///éf% B oY 13 1S leguest
[}
A o v
+#_ E.goipf‘. Biask / /|
/o -
189 & 109/ 13 00
e [Freld BIFNE P “ AN
#— ) mw,o- &
L | 1D 0 0
£0 30 / §£03-1

Use Bottle No. for indicating type bottles used in each bottle set and fill in box with # of bottles used for each type.

Bottle No. 1 2 3 4 5 6 7 8 9 10 11
40 mi Pint Qt. 4 oz. 8 oz. 16 oz. Qt. Gal. Steril.

Bottle Type vial Glass | Giass | Plastic | Plastic | Plastic =) Pl P

# of each /%( 2 Z
/&4 3 | 2 2

Additional Analytes

Shaded area for Lab use only; bottom copy for client; maximum of 5 samples per page.
* Source Codes: Monitoring Well (W), Soil (S), Treatment Plant (T), Drinking Water (D), Leachate (L), Hazardous Waste (H).

River or Stream (R}, Pond (P), Industrial Discharge (1),

(X,

N— 4
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GENERAL TESTING CORPORATION/CHAIN-OF-CUSTODY RECORD

710 Exchange Street 85 Trinity Place 435 Lawrence Bell Drive GTC Job No. /9/ Sy
Rochester, NY 14608 Hackensack, NJ 07601 Amherst, NY 14221-7077 Client Project No.

Sample Origination & Shipping Informati,?

Collection Site ARG FALLS i base L
Address St
reet City State ¢
Collector .é/ Thomy2s o) @&m
Print Signature ’ ’
Bottles Prepared by A Rec'd by S
Bottles Shipped to Client via erc Seal/Shipping # _ . . ._..
Samples Shipped via Grc Seal/Shipping# ____ . ___
Sample(s) Relinquished by: Received by: Date/Time
1. Sign 1. Sign / /
for for :
2. Sign 2. Sign / / ;
for for : }
3. Sign 3. Sign / /
for for . :
Sample(s) Received in Laboratory by - «7&‘ /RN 19 @ °7
Client 1.D.# Sample Location Analyte or Sample Prep Bottle S
- Analyte Group(s) Required |{Preserved Filtered ottle Set(s)
Date/Time * (see below for additional) | Y N Y N (see below)
1 C /[/0-3 See An«litieal | V| | /| /
o g s 7 < yest
¥4 V4
L # /O -3 /
/2710'779 55
| " 7/
3 #\3 | /0' /D /

%//}//%?/j/é /32709 1610
) /

T /0¥ ! ’ /

77 LY

o ////// /A0 1085

. n /
J0-/ ’ /

12 0% 14 co

Use Bottle No. for indicating type bottles used in each bottle set and fill in box with # of bottles used for each type.

Bottle No. 1 2 3 4 5 6 7 8 9 10 11
40 mi Pint Qt. 4 oz. 8 oz. 16 oz. Qt. Gal. Steril.
Bottle Type Vial Glass | Glass | Plastic | Plastic | Plastic Pl Pl. )

# of each SZ

Additional Analytes

Shaded area for Lab use only; bottom copy for client; maximum of 5 samples per page.
* Source Codes: Monitoring Well (W), Soil (S), Treatment Plant (T), Drinking Water (D), Leachate (L), Hazardous Waste (H)
River or Stream (R), Pond (P), Industrial Discharge (}}, (X), U | 4]




GENERAL TESTING CORPORATION/CHAIN-OF-CUSTODY

710 Exchange Street 85 Trinity Place
Rochester, NY 14608 Hackensack, NJ 07601

435“Lawrence Bell Drive
Amherst, NY 14221-7077

RECORD

GTC JobNo. _ K%/ /S5¢ 4/

Client Project No.

YIS R
7 ;

2 10 %5 1315

Sampie Origination & Shipping Information .
Collection Site Ly G pﬂ(_( S A rbase
Address S
treat City State 7 ip
Collector /9/ / 2‘\0».?0 Son) C/\/Z,ém mh
o Print Signature ” .
Bottles Prepared by GTC- Rec'd by e e e
Bottles Shipped to Client via Grc Seal/Shipping # .. . .
Samples Shipped via Gre Seal/Shipping # ___ . R
Sample(s) Relinquished by: Received by: Date/Time
’ 1. Sign 1. Sign / /
for for :
2. Sign 2. Sign / /
. for for. :
3. Sign 3. Sign / /
for for :
.Sample(s) Received in Laboratory by 7 or— /WW /LI 15 e /e 55
Samp|e Location Analyte or . Sample Prep Bottle Set i
- Analyte Group(s) Required |Preserved Filtered ottle Set(s)
Date/Time * (see below for additional) | Y 'Y N (see below)
. " .
1 SedimentBad See Analifice \/ L'/ //?1

.
.

/',/,/ /fr//’ ////

[e %;g‘g’ st
(reek 3 3

s

AR

1A ‘10 é7'/ 13 45

%
7 !
:

77 /;

,

/o
!/
/o

Use Bottle No. for indicating type bottles used in each bottle set and fill in box with # of bottles used for each type.

~ PR BGHIENG, 1 2 3 [ "4°] s 6° 7 8 9 10 11
40 mi Pint Qt. 4 oz. 8 oz. 16 oz. Qt. Gal. Steril.
Bottle Type vial Glass | Gilass ngshe- Plastic | Plastic =) P Pl.
F15
# of each j/

Additional Analytes

Shaded area for Lab use only; bottom copy for client; maximum of 5 samples per page.

River or Stream (R), Pond (P), Industrial Discharge (1),

* Source Codes: Monitoring Well (W), Soil (S), Treatment Plant (T), Drinking Water (D), Leachate (L), Hazardous Waste (H).

(X. ().




GENERAL TESTING CORPORATION
GROUNDWATER MONITORING FIELD FORM

5639
Site Location N (g, ;’4465 )4[/5& se_ Job Number Pq//w
_ Well I.D. mw /04 (Nevd ) Lab Number ) a@C
PURGE INFORMATION Purge Method_S7 e /e ss STee/ pa ler
Well Depth (ft) ' L2/. 75
Static Water Level (ft)— 4oL
Depth of Water Column (gal/ft)x / 7(-’?
Well Constant (gal/ft)x ‘ / (/ ’ / (_/ / S
Volume standing in well > 3—3 gallons x5 {OL > = .
Start of Purge: Date_ /2 T 9 Tme_ 7 . 35 - 7259
Purge Observations /Yh/a/c{q red Z] cod _fe Ch alge
Total Voiume Purged _Lg_gallons # of Volume Casings Purged 5 T l/O Cs
SAMPLING INFORMATION sample Method __Stainkss steel bha e '
Sample Date:_ 13 /_ 10 /21 Time: 9 A Sample Depth:____O- 76 ft.

‘Sample Appearance: my CIC/[/I reddicin HA f

FIELD MEASUREMENTS

Unit Replicates
-Meter Number- Parameter Stnd. 1
.00 pH stnd 7,067 7,67
4.co Spec. Cond. umhos/cm 93 lo 9.35’
[Co ST Temp °Celsius 9‘0 , 0
] 413 Spec. Grav. /.00 ¢ [.,00/
/
Field Filtered Y/ Date/Time /X /_/C /_F/ /O - /S
Meter Calibration: Date/Time _ /2 / /O ; 2/ 7 .20

FIELD-OBSERVATIONS: Weather 35 ° , pV2/c AST (e st bleeze

7/

/. Thomeson |, . W lliams
e v 7

| certify that sampling proc?yres were in accordance with all applicable EPA, state and corporate protocols.

Sampler (Print): [ horps oa

pate: /2 /_ /0 1 9/ signature @m




- G o 6 a e

GENERAL TESTING CORPORATION
GROUNDWATER MONITORING FIELD FORM

Site Location /‘Jlnga./k AA(-C A rbaze Job Number Pq ///5(039
Well 1.D. MW - /10c Lab Number___#~ 2L
PURGE INFORMATION Purge Method__ S7ainless Stee/ ba. le/
Well Depth (ft) . /1105
Static Water Level (ft)— 7 . 95
Depth of Water Column (gal/ft)x 3.(0
Well Constant (gal/ft)x S
Volume standing in well . q’ gallons X5 vol> = 248
Start of Purge: Date__{&) / T 1 Tl time_ /30 - /3! L/j
Purge Observations /Y"-’di‘/ fed qoo d /echaCyo
Total Volume Purged _j_gallons # of Volume Casings Purged 5+Y0¢3
SAMPLING INFORMATION Sample Method Stainless sSteel peiler
Sample Date: 12 11019 " Time_ /045 Sample Depth: 7-22 ft.
Sample Appearance: m Ddd7 , i'(’zQ(QcSP\ ‘Hﬂ{-
FIELD MEASUREMENTS . .
Unit Replicates
Meter Number Parameter Stnd. 1 2
7.0 pH stnd 1.66 1.64
Y. .0 Spec. Cond. umhos/cm 9 q 7 9 8 5
jo .CD Temp °Celsius g 5 ?.5
14913 Spec. Grav. [, OO [ . CcOO
L

Field Filtered @N Date/Time /2 _/ /O 1 T/ /.35
Meter Calibration: Date/Time /.3, /0 ; 7/ /& . 40
FIELD OBSERVATIONS: Weather 35 o,f oelc ﬂs{‘) west breeze,

0 Trompsow 8, . lfiam's

I certify that sampling procedures werg.in accordance with all applicable EPA, state and corporate protocols.
Sampler (Print): A bof“‘ZPSO W

Date: _Q/_/O/l Signature

QOTIR T pis™



N

GENERAL TESTING CORPORATION
GROUNDWATER MONITORING FIELD FORM

Site Location

AN iaGera FALLS Air 525€ 400 Number

P3/ 5639

Well 1.D. Mll) 5@0( (Neﬁ) ) Lab Number_H .3 é vd

PURGE INFORMATION Purge Method Stawnless Steel baller

Weli Depth (ft) R6- 5T

Static Water Level (ft)— 5 /3

Depth of Water Column (gal/ft)x /. Y7

Well Constant (gal/ft)x - /b

Volume standing in well - 4/3 gallons X Syo¢s = /7. /7

Start of Purge: Date__ /& / 7 1 9! time_ /2 50 - /3.)/5

Purge Observations 5] re #3/’\ to fe d QOOJ rech Q/i’b

Total Volume Purged l' g gallons # of Volume Casings Purged 5 5/0" 3

SAMPLING INFORMATION Sample Method Stainfss Stee| paller

Sample Date:__ IR / 1O /_ QU Time:__//___._dO Sample Depth:__\J- 30 ft.

Sample Appearance: m on(IJ

FIELD MEASUREMENTS Unit Replicates

Meter Number Parameter Stnd. 3 F v o

lee oH stng .83 | 1.83 | 7.78] 1139
L] Woua) Spec. Cond. umhos/cm //7 3’2 /'/ '7 Y //Aib/j :/ > 7
Lo, 7 Temp °Celsius 2.0 Q.0 20 2.0
/43 Spec. Grav. /. 00/ | ;. 00/ | ).000 | OO/

Field Filtered(WN Date/Time _/2- /_/O y Z/ /2 . OS

Meter Calibration: Date/Time _/2 /_ /< 7/ o35

35°

FIELD OBSERVATIONS: Weather

» overc/osf,, west breeze

O Thowpzo , . W llians

| certify that sampling procedures,uere in accordance with all applucable EPA, state and corporate protocols.

OW\PSO

Sampler (Print):

Date: /2/ /O/q'

LS >

Signature




)

GENERAL TESTING CORPORATION
GROUNDWATER:MONITORING -FIELD FORM

Site Location : A//"‘F@c./‘a ICAL[S ,4,'([0&&'6, Job Number P 7// 5&3?
Well 1.D. mw- /Qira (New)  LabNumber_#_5
PURGE INFORMATION Purge Method Stainaless Sﬁe / ba /f/
Well Depth (ft) Q15
Static Water Level (ft)— g 7 5
Depth of Water Column (gal/ft)x / [ L/
Well Constant (gal/ft)x -/ (ﬂ .
Volume standing in well : /-8 gallons ¥ 5 vols = 9 /2
Start of Purge: Date /d / q / g/ Time / 3 . >8 — 3: 43
Purge Observations Ger ’}/15"‘ te red : @000/ fech "*Cfe’
: +
Total Volume Purged ____ /O gallons # of Volume Casings Purged S vYoCs
SAMPLING INFORMATION Sample Method Stanless stee| pader
) - w5 =1
.. .Sample Date:_l@d /_ 1O/ G/ Time: /Il Sample Depth: /0: 79 ft.
SémplexAppearangq; 'W\ odd nf,. oS ~'H/\ 3 ‘*&(4 'S t\‘ 'Br‘d_
FIELD MEASUREMENTS i )
Unit Replicates
Meter Number Parameter Stnd. 1 2
1 co . pH stnd 5.1 g,/4
Y. Spec. Cond. umhos/cm ( 56 S / 3‘— 75-
7 4
10 .CT Temp °Celsius /0. O /0.0
| 4y Spec. Grav. | .00/ R eley
r
Field Fitered (N Datesrime _12 /_/0 ;_q1 /IR . 3G
Meter Callbration:: Date/Time _12 /_ /O, 9! A 4 5
FIELD OBSERVATIONS: Weather 35 ° / overcA Sf 4 ») //;c’;h r D/‘eeag

chhOWfﬁon) AY dJ,'/_/[Ams

| certify that sampling procedures w ei}accordance with all applicable EPA, state and corporate protocols.

Sampler (Print): | hO"AbPS ow

pate: _12/_1O;_ 9l Ssignature @m \%U



GENERAL TESTING CORPORATION
GROUNDWATER MONITORING FIELD FORM

Site Location Niag. Faws Airbase Job Number 29//5(937

Well 1.D. Mw -0 b (NEW)  Lab Number —#/Q
‘PURGE:NFORMATION * Purge Method_ ST less ste@/ bales
Well Depth (tt) | /. T6

Static Water Level (ft)— 1.5%

Depth of Water Column (gal/ft)x [,/, 3¢

-Well Constant (gal/ft)x ’ /"

Volume standing in well -70 gallons ¥ SYotl> = 3.50

Start of Purge: Date /2 / 9 / C/\/ Time /‘/ IS5 - /t/'. 2©

Purge Observations redrsin 5/00 /eC“Ht/?eJ
Total Volume Purged __[_/_a_gallons - # of Volume Casings Purged / f PDZV
SAMPLING INFORMATION Sample Method Steanless Stee) éa//e/

-Sample Date:_/ed /__ /03/_ Time: /Q 15 Sample Depth: ¥ 2¢ ft.

Sample Appearance: ___ /2704 o/ 5/

FIELD MEASUREMENTS

Unit Replicates
Meter Number Parameter Stnd. 1
7.0 pH stnd 7.75S 1.7¢
Y. Spec. Cond. umhos/cm / & 76 /¢ S
7 7
(D .o Temp °Celsius /0.0 /O .O
[ 413 Spec. Grav. /. CO/ /. 00/
-
Field Filtered (YN Date/Time __J&/_/O s 9/ /R . 55
-Meter Calibration: Date/Time _/2 / /O 19/ /A . /O
FIELDIOBSERVATIONS: +~Weather 35 °, s/ ight D/eeze , overcASt

CThomosons | 8- pwllinmes

I certify that sampling procedur;s werg :E ac_fmance with all applicable EPA, state and corporate protocois.
Sampler (Print):

Date:

Q /_Ql_& Signature wm



GENERAL TESTING CORPORATION
GROUNDWATER MONITORING FIELD FORM

Site Locat‘ion N “4'6 A’K /'?' EA'L[ S /AII/VQ 5‘?55. Job Number /(9//%5 7

weli1.0. _£QuI PN EN T B K Lab Number'\g *7

PURGE INFORMATION Purge Method / //HL’

Well Depth (ft) ' , '

Static Water Level (ft)— /

Depth of Water Column (gal/ft)x , /

Well Constant (gal/ft)x fi f'l ‘ ; :

Volume standing in well J \/ #k gallons

Start of Purge: Date / ! Time

Purge Observations |

Total Volume Purged ____ gallons # of Volume Casings Purged N//ﬁL
/

SAMPLING INFORMATION Sample Method D L RINSE  STykEss 34 fU':K

Sample Date:_/-2—/ /< / 7/ Time: S 3. T Sample Depth:__// 1

Sample Appearance: Y4 f/‘?‘ﬂe LAO OD 0/<

FIELD MEASUREMENTS

Unit Replicates
Meter Number Parameter Stnd. 1 2
1.0% pH stnd Y. 00 | v.ob
9.0 Spec. Cond. umhos/cm 549. 50 $5%5.2%
[O . gU Temp °Celsius /]S /. 5
( ,b( | 3 Spec. Grav. ) 9 ‘}‘7 4 7 7'
Field Filtered Y/N Date/Time / /
Meter Calibration: Date/Time /2 /_ /O 1 7/ 2w

FIELD OBSERVATIONS: Weather

| certity that sampling p,rocedures were in accordance with all applicable EPA, state and corporate protocols.

Sampler (Print): C . 0/ KOS )

. | /ZZ\»\.W/)
7 x N
Date: /2y /9 ;_ 7/ Signature M =



GENERAL TESTING CORPORATION
GROUNDWATER MONITORING FIELD FORM

Site Location N‘IM\'C&(& pAL( S AirbAsS€  ob Number Pq/,/ 5639
weiltp. _ Field hlant Aone ATwrl T M1 0~ ab Number___ T &

PURGE INFORMATION Purge Method U/ A
Well Depth (ft) __~ >

Static Water Level (ft)— \

Depth of Water Column (gal/ft)x\

Well Constant (gal/ft)x

Volume standing in well \ gallons

Start of Purge: Date / / {me

Purge Observations

Total Volume Purged ___ gallons # of Volume Casings Purged

SAMPLING INFORMATION Sample Method

Sample Date:_13 /_JO / 9/ Time_ Il . 10 \ Sample Depth: U/A
Sample Appearance: Df Wwater

FIELD MEASUREMENTS

Unit Replicates
Meter Number Parameter Stnd. 1

1.0 pH stnd 3.0 3. 05

4.cT Spec. Cond. umhos/cm 549, 50| 59,75

ic .CD Temp °Celsius 9 s 9.0

| 413 Spec. Grav. ‘, 99 ? ' ?7?

7

Field Filtered Y. Date/Time I
Meter Calibration: Date/Time _/2./ /O/ T/ [/ . OFS
FIELD OBSERVATIONS: Weather 35° , ovelcsst | slgnt bleeze

Q. ThormrP sea ) Setillinms

| certify that sampling procedures were_in _§';cordance with all applicable EPA, state and corporate protocols.

Sampler (Print): 0 [ howPsow

Date: /;2/ /O/ c’-/ Signature O.Qm




. Site Location

~ SAMPLING INFORMATION

GENERAL TESTING CORPORATION
GROUNDWATER MONITORING FIELD FORM

. /U/'A":L ﬁ/’(/(’ s /4;/6“-56 Job Number p?//SS‘/O

Well 1.D. /0-3 (0 (D) Lab Number_ 22 & @0,

PURGE INFORMATION Purge Method_S72/ n/less Stee/ b4 fer
Well Depth (ft) _ /- F0 '

Static Water Level (ft)— b-09

Depth of Water Column (gal/ft)x s T/

Well Constant (gal/ft)x -/ é”

Volume standing in well - 92 gallons X Svo(s= ¢

Start of Purge: Date 2,9 , 9/ Time_ /0 . /O = 703/
Py red

Total Volume Purged _5

qood recharge.
L J -
5§ vols

Purge Observations

# of Volume Casings Purged

stairless - stee/  pales
‘ (-6«

gallons

Sample Method

Sample Date:_ /o / 0 1 9/ Time: 9 : ‘/S

Sampie Depth:

- Sample:Appearance: ___( /eﬁﬂ bo‘r (“/Dd({/u

FIELD MEASUREMENTS

Unit

Meter Number Parameter Stnd. Replicates
7.cT pH stnd 7. 74 7, 7"/
4. Ccv Spec. Cond. umhos/cm /] 5O /7 LS
le . O Temp °Celsius ,9‘0 é O
II‘—{ 13 Spec. Grav. [ OGO /. 000
Field Fitered(Y)N Date/Time /R /_ /08 1.7/ /O . 35

Meter Calibration: Date/Time _/al /_ /0 / 2/

~ FIELD OBSERVATIONS: Weather

9. 4o

35° , orelcast, West bpreeze

O Tho wPspp 4w lyams

| certify that sampling procedures were in accordance with all applicable EPA, state and corporate protocols.

Sampler (Print):

pate: !4, 16 , 91

Signature

[’,‘fi«omysw

(i T




.

GENERAL TESTING CORPORATION
GROUNDWATER MONITORING FIELD FORM

Site Location Ml“"{i. ’:‘mf /4{'//)0. S€e_ Job Number /e 9//5‘(/0

Well 1.D. 10~ Lab Number_% ’

PURGE INFORMATION Purge Method__S7ain tess srtee/! ba,le,
Well Depth (ft) ' /0.93

Static Water Level (ft)— 7-03

Depth of Water Column (gal/ft)x 3 .o

Well Constant (gal/ft)x - / é

Volume standing in well - ba galions X Svyols = 3. /2=

Start of Purge: Date__ /R / 7 1 G Time_ O . Yl - /ro’'sy/

Purge Observations M Udd/l/ [ed S/ow /‘echqf"lqe,

thal Volume Purged Lgallons # of Volume Casings Purged / *‘/"L 7-(2)/@/
SAMPLING INFORMATION Sample Method Stainless ‘steel ha Jer

'Sample Date:_lg___/_ﬂ)_/ﬁf_ Time: 9 : 55 Sample Depth: ?'02 .ft.

Sample Appearance:

_FIELD MEASUREMENTS

7. Unit Replicates
Meter Number Parameter Stnd. 1
1 oD pH stnd 2.67 7.65
Y ~o Spec. Cond. umhos/cm | | A =23 /A VS
7 VA
o .0D Temp °Celsius o) 95
(4.3 Spec. Grav. [, 0TO /. oD
f
Field Filtered Y(? Date/Time S
Meter Calibration: Date/Time _/ 2~/ /0 / 9/ ?.5D
o .
FIELD OBSERVATIONS: Weather 35~ , pu/@/CASt  S/gNT” plecze

O Tho pgRspad

| certify that sampling procedures were in accordance with all applicable EPA, state and corporate protocols.
Sampler (Print): ‘ 7740‘*2@5'&

Date: /'9 /10 7/ Signature @%




GENERAL TESTING CORPORATION
GROUNDWATER MONITORING FIELD FORM

£o1 /5240
4l

Site Location U/Ai Faccs /‘))/'b& SE€ ' _ Job Number ”
Well 1.D. [0~ (b Lab Number_#t 3
PURGE INFORMATION - Purge Method Stasnless sfee [l
Well Depth () _ 34. 65
Static Water Level (ft)— L3¢
Depth of Water Column (gal/ft);c KRe-79
Well Constant (gal/ft)x - 106
Volume standing in well 4.8 gallons X 3 vots = QA3
Start of Purge: Date /9 / 7 / C]/ Time // .00 - //_:'50
Purge Observations bIA("k tr re d 9000/ recha Clqc_,
Total Volume Purged _Lgallons # of Volume Casings Purged 5
SAMPLING INFORMATION Sample Method __ STa i less  sfee / Jailer
Sample Date:_ /d/_ /0 /_ 9/ Timei__/0) :_ /0 Sample Depth: 7. 94 ft.
Sample Appearance: Moelal (:,/ |
FIELD MEASUREMENTS )
Meter Number Parameter Sl}‘gg 1 Replicates 2

1.00 pH stnd 7.60 .58

Yy oo Spec. Cond. umhos/cm /] A 33 /] 225

0. oD Temp °Celsius ,?5 /?' =3

I:{\B . Spec. Grav. : /., 00D /. OUD
Field Filtered Y(R) Date/Time /2 / 10/ T/ /_
Meter Calibration: Date/Time _/2-/ /O ;_7/ /0. ©os5

FIELD OBSERVATIONS: Weather 35°, OWELCHS T, 5//3#»7‘ breczo_

(V. Th onOspu) , 4 el i s

1 certify that sampling proceﬁ:ras were in accordance with all applicable EPA, state and corporate protocols.

Sampler (Print): Thony® spa)

Date: '/Q / /Q/ 7/ Signature [)/&% %@




GENERAL TESTING CORPORATION
GROUNDWATER MONITORING FIELD FORM

Site Location N /A@ . Lacs Aithase Job Number P37l ’/5(050
Well 1.D. Mmw [(0-4 Lab Number___3¢ ¥
PURGE INFORMATION Purge Method__ Otainless steel bador
Well Depth (ft) _ /0- 0 \
Static Water Level (ft)— 7., 2 5
Depth of Water Column (gal/ft)x 2.3
Well Constant (gal/ft)x . [e
Volume standing in well ’ (.[C( galions X 3 vols = -3 (/
Start of Purge: Date 27T 71 Time /Z QO - /.05
Purge Observations ro 'Jf‘,{ red +to /”UO/J/‘/ /eo/ s/low /éC/)a (Pe_
Total Volume Purged / gallons _ # of Volume Casings Purged / ” 7o 33/
SAMPLING INFORMATION Sample Method Stainless Stee/ baller
Sample Date: I 10/ C?/ Time: [0 : 35 Sampie Depth: 7: g@ ' ft.
Sample Appearance: Q ,0() d lll
FIELD MEASUREMENTS Unit Replicates
Meter Number Parameter Stnd. 1

7.0 pH stnd 1.%1 7. 82

4. oD Spec. Cond. umhos/cm 925 30

O . O Temp °Celsius 9:0 7' o

l h{ {3 Spec. Grav. /. oD /. OTD

Field Filtered (/N Date/Time _/R /_ /O 1 2/
Meter Calibration: Date/Time _ /lad/_ /O/ 9/ /O. R0

FIELD OBSERVATIONS: Weather _-35° OYe reASE, west dreeze.

OTnompsen) 3 willinmg

| certify that sampling procedures were in accordance with all applicable EPA, state and corporate protocols.
Sampler (Print): a7 Y\ON?IPSD'U

Date: _ /A /01 P/ Signature ____ 8 m




GENERAL TESTING CORPORATION
GROUNDWATER MONITORING FIELD FORM

pMiAg. FAces  Airbase

Site Eocation. Jol; Number fQ/ /5(:: Y0
Well 1.D. [o- 1 OL D Lab Number___ & %
PURGE INFORMATION Purge Method__ST21n less stee/ bailer
Well Depth (ft) _ [0.75
Static Water Level (ft)— 539
Depth of Water Column (gal/ft)x 55/6’
Well Constant (gal/ft)x b
Volume standing in well . 88 gallons X Svols = 4. Y
Start of Purge: Date /2 / ? / 9/ Time /3 : 55 - /3. 3’?
Purge Observations mdddf re d Slow rec ha ‘ge
r 7o
Total Volume Purged ____/___ gallons # of Volume Casings Purged [ vol “pey
SAMPLING INFORMATION Sample Method Stainless <Stee/ ba .l
Sample Date: /& 110/ 2 Time: a_._ oo Sample Depth: &5 ft.
Sample Appearance: Moudld 7
FIELD MEASUREMENTS . .
Unit Replicates
Meter Number Parameter: Stnd. 1 2
7 .m pH stnd 7. 3Y .35
4 o Spec. Cond. umhos/cm /4497 [ 455
V 4 7
o . T Temp °Celsius /0: 0O /6.0
42 Spec. Grav. |, ©O/ /OO |
/

Field Filtered Y{&) Date/Time /
Meter Calibration: Date/Time __ /3 /_ /0> 1 9/ /] . 55
FIELD OBSERVATIONS: Weather 35 °/, OvercA st , S/ ,’?n t breezo

o ‘/hompsoo

2 AY w-‘uiﬂmg

| certify that sampling procedures were i

“1homPsov

Sampler (Print):

ccordance with all applicable EPA, state and corporate protocols.

pate: _|d /IO ; 9|

' Signature

C =




bave

Mo,

o
——— -,

GENERAL TESTING CORPORATION
GROUNDWATER MONITORING FIELD FORM

Site Location Mide FAces A//ba.fe Job Number [q/l/ Sed/

Well 1.D. §'€u‘77m’7!+_,7071?>"— Lab Number___# [ AC
Secimentscuvple |- dbng i)z

PURGE INFORMATION Purge Method Z‘; /ﬁ

Waell Depth (ft) ~

Static Water Level (ft)— \

Depth of Water Column (gal/ft)x \

Well Constant (gal/ft)x —__ \ ‘
Volume standing in well . %\
Start of Purge: Date / / Time :

Purge Observations - \

Total Volume Purged ___________gallons # of Volume Casing>Purged
SAMPLING INFORMATION Sample Method Greb bed dirt
Sample- Date:ﬂJ_/O_:/j/_.. . Time__[3 /5 .« . Sample Depth: l‘{ //4

Sample Appearaﬁc;; ; /(; /A

FIELD MEASUREMENTS . X
Unit Replicates
Meter Number Parameter Stnd. 1

pH stnd \
Spec. Cond. umhos/cm \@
) -~ X
Temp °Celsius <
Spec. Grav. . \

N
Field Filtered Y/N Date/Time __/_I%M
Meter Calibration:- Date/Time _/__/_444
' FIELD OBSERVATIONS: Weather Y0, 51 Gnt pre€ze L. 9 VercAsrt

O ThomPso~J y ). M (A

| certify that sampling procedures were in accordance with all app!icable EPA, state and corporate protocols.
Sampier (Print): Q. Thorn IS0 '

natae /A1 SO T Sianature W’m




GENERAL TESTING CORPORATION
GROUNDWATER MONITORING FIELD FORM

Site Location /(/”43 fﬂd S Airbase Job Number | /9//5& 74
Well 1.D. B7reEE Sed e pntsam Plo Z Lab Number 7 2
. rwd /g e
PURGE INFORMATION Purge Method N/A
Well Depth (ft) _ /
Static Water Level (ft)— \

Depth of Water Column (gal/ft)x \

' Well Constant (gal/ft)x \

. Volume standing in well : \gwlo{
* Start of Purge: Date / / Time :

. Purge Observations \

| Total Volume Purged ___________ gallons # of Volume Casi Purged
SAMPLING INFORMATION Sample Method __ (> LABBED  bRT-
Sample Date:_/2 /_ 0 ;97 Time:_ /3 . 45 Sample Depth: /({/ (s
" Sample Appearance: /&i / ’4 '
FIELD MEASUREMENTS .
Unit Replicates
Meter Number Parameter Stnd. 1 2

: Meter Calibration: Date/Time ___/_ / /4

T

'.

o

pH stnd \
Spec. Cond. umhos/cm -
Temp °Celsius : (K

Spec.‘ Grav.

Field Filtered Y/N Date/Time / Xl //4 ]

" FIELD OBSERVATIONS: Weather /7/0 ", Slight dreeze _ ovéCast

O Thomoson) , J. i) lrkms

| certify that sampling procedures were in accorz)ance with all ppucable EPA, state and corporate protocols.
Sampler (Print):

Date: /g/ /0 J 7/ Signature @mm




ANALYTICAL RESULTS - GROUNDWATER
SOLUBLE METALS '

{l



RECEIVED r73 4 4 1992
General

A Full Service Environmental Laborator
-Iesting \ Y

Corporatlon

FEB. 4 1992

Mr. Glen Combes
Wehran Envirotech

345 Lang Blvd.

Grand Island, NY 14072

Re: Niagara Falls Air Force

Base R91/5639
Dear Mr. Glen Combes
.Enclosed .are the results of the analy51s requested. All data has
been reviewed prior to. .report . subm1551on.¥ Should you have any
questions please contact me at 454-3760.
Thank you for letting us provide this service.

- Sincerely,

GENERAL TESTING CORPORATION

e M U[UB@
Janice Jaeger
Customer Service Representative

aa

Enc.

710 Exchange Street ® Rochester, New York 14608 e (716) 454-3760 ® Fax (716) 454-1245
85 Trinity Place ® Hackensack, NJ 07601 ¢ (201) 488-5242 ¢ Fax (201) 488-6386
435 Lawrence Bell Drive ® Amherst, NY 14221 ¢ (716) 634-0454 ¢ Fax (716) 634-9019



General
Testing \
Corporatlon

Effective 10/1/91

GTC LIST OF QUALIFIERS

U = Indicates compound was analyzed for but was not detected.
The sample quantitation limit must be corrected for
dilution and for percent moisture.

J - 1Indicates an estimated value. For further explanation see
case narrative / cover letter.

B - This flag is used when the analyte is found in the
associated blank as well as in the sample.

E - This flag identifies compounds whose concentrations exceed
the calibration range and reanalysis could not be
performed.

A - This flag indicates that a TIC is ‘a suspected aldol-

condensation product.

N - Spiked sample recovery not within control limits.
(Flag the entire batch - Inorganic analytes only)

* - Duplicate analysis not within control limits.
(Flag the entire batch - Inorganic analysis only)

- Also used to qualify Organics QC data outside limits.
(Only used on the QC summary sheets)

M - Duplication injection precision not met (GFA only).

S =~ Reported value determined by Method of Standard
Additions. (MSA)

X - As specified in the case narrative.




General
Testing

Corporation

Client:

Mr. Glen Combes
Wehran Envirotech

345 Lang Blvd.

Grand Island, NY 14072

A Full Service Environmental Laboratory

LABORATORY REPORT
Job No: R92/00216 Date: FEB. 4 1992

Sample(s) Reference

Niagara Falls Air Force
Base R91/5639

Received : 01/14/92 P.O. #:
_
ANALYTICAL RESULTS - mg/1l
sample: | -001 | -002 | -003 | -004 | -005 | | |
Location: [Mw-10A {4-10€ |mv- 108 [mu-10C jM-100 | [ [
IR91/5636-1 |R91/5639-3 |R91/5639-5 |R91/5639-2 |R91/5639-6 | | [
Date Collected: [12710/91  112/10/91  |12/10/91  [12/10/91  [12710/91 | | o
Time Collected: |09:25 [11:10 [11:58 [10:45 [12:15 | | ]
Aluminum, Sotuble 5.05 0.137 3.12 0.112 0.608
Iron, Soluble 3.40 0.389 2.7 0.0631 0.382
Lead, Sol. (Furnace) 0.0282
Magnesium, Soluble 59.5 104 76.2 74.0 142
Manganese, Soluble 0.101 0.0831 0.104 0.361 0.189
Sodium, Soluble 8.37 27.8
Zinc, Soluble 0.400 0.0277 0.175 0.147

Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.

NY ID# in Rochester: 10145
NJ ID# in Rochester: 73331
NJ 1D# in Hackensack: 02317
NY ID# in Hackensack: 10801

Ml p

Laborét:; Director




.

ANALYTICAL RESULTS - DRILL CUTTINGS
TCLP ANALYSIS



General

o
%

RECEIVED JAN 2 9 1992

: A Full Service Environmental Laboratory
Testing \

Corporation

JAN. 16 1992

4 ez

Ceten -

Mr. Glen Combes
Wehran Envirotech’

345 Lang Blvd.

Grand Island, NY 14072

Re: Niagara Falls Air Force
Base...- . :
Dear Mr. Glen Combes

Enclosed are the results of the analysis requested. All data has
been reviewed prior to report submission. Should you have any

+ . questions please contact me at 454-3760.

Thank you for letting us provide this service.

.. Sincerely,

GENERAL TESTING CORPORATION

L W M U’(M Ve

Janice Jaeger
Customer Service Representative

aa

Enc.

710 Exchange Street ® Rochester, New York 14608 e (716) 454-3760 * Fax (716) 454-1245
85 Trinity Place ® Hackensack, NJ 07601 e (201) 488-5242 ¢ Fax (201) 488-6386
435 Lawrence Bell Drive ® Amherst, NY 14221 o (716) 634-0454 * Fax (716) 634-9019



General
Testlngw

Corporation

I

[#7)

Ve
L

Effective 10/1/91

GTC LIST OF QUALIFIERS

S g

-Indicates- -compound’ was"analyzZed for’ but" was ndt 'déetected.

“The‘samole quantitation limit must be corricted fer

dilution and for percent nolisture.

Indicates an estimated value. For further explanation see
case narrative / cover letter. :

This flag is used when the analyte is found in the

associated blank as well as in the samnle.

This flag identifies comnounds whose concentrations exceed
the calibration range and reanalysis could not be
performed.

This flag indicates that a TIC is a suspected aldoi-
condensation product.

Spiked sample recovery not within control limits.
(Flag the entire batch - Inorganic analytes only)

Duplicate analysis not within controil limits.
(Flag the entire batch - Inorganic anaiysis only)

Also used to qualify Organics QC data outside limits.
(Only used on the QC summarvy sheets)

Duplication injection precision not met GFA onlvy).

Reportad value determined -y Methcd of 3tanaard
Additions. (MSA)

AS spec1f;ed in the case narrative.

©eage




General A Full Service Environmental Laboratory
~Testing \X LABORATORY REPORT
Corporation Job No: R91/05981 Date: JAN. 16 1992
Client: Sample(s) Reference
Mr. Glen Combes
Wehran Envirotech Niagara Falls Air Force
345 Lang Blvd. Base
Grand Island, NY 14072
Received : : 12/24/91 P.O. #:
D T ANALYTICAL RESULTS - mg/1
Sample: » | -001 [ | | | | ] |
Location: |Drum | | | I I | |
|Composite | | [ I [ | |
Date Collected: |12723/91 | | | | | | I
Time Collected: ]10:30 | | | | | | I
|BIASED | UNBIASED | X RECOVERY| i ] | I

TCLP Extraction Metals *»* -
0.50 v

I I I I I | | !
Arsenic | | 0.50u | 8&x ] | | | |
Barium | 0.551 | 0.471 | 85% [ [ | I |
Cadium | 0.10u | 0.10u | 74% I | | I |
Chromium ] 10U | 0.10uU | 8% | | | | I
Lead | 010U | 0.10u | 71X I I | | 1
Mercury | 0.0020 U | ©0.0020 U | 99% | | | | |
Selenium | 0.50u | 0.50u | 90% ] | | | |
Silver | 0.10u | o0.10v | &% | ] | | |

I | I I | | I |

I I l I I I I |

Untess otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.
NY ID# in Rochester: 10145

NJ ID# in Rochester: 73331
NJ ID# in Hackensack: 02317
NY ID# in Hackensack: 10801

***TCLP Toxicity Characteristic Leaching Procedure.
Federal Register, Part 261, Vol. 55, No. 126,
Jure 29, 1990.

Data reported is biased on the above regulation.

ratory Director




General A Full Service Environmental Laboratory
Testing \)X LABORATORY REPORT
COrPOratlon Job No: R91/05981 Date: JAN. 16 1992
Client: Sample(s) Reference
Mr. Glen Combes
Wehran Envirotech Niagara Falls Air Force
‘345 Lang Blvd. ~ Base

Grand Island, NY 14072

Received : 12/24/91 P.O. #:

TCLP VOLATILES BY EPA METHOD 8240#%*% ANALYTICAL RESULTS - ug/l

sanple: | 001 | | | | | | |
Location: |Drum | | | ] | | |
[Composite | | | | | | |
Date Collected: [12723/91 | | I | | | |
Time Collected: |10:30 | ] | | | | |
|BIASED | UNBIASED | X RECOVERY | | | | |
Date Analyzed: |01/07/92 | | ! | | | |
Dilution: |1710 | | | | | | |
Benzene | sou | sou | 106% | | | | |
Carbon Tetrachloride | s0v | sou | 105% | | | | |
Chlorobenzene | sou | sou | 107% [ | | I |
Chloroform | s0u | S0u | 108% | | | ] |
1,2-Dichloroethane | 50vu | sov | 104% | | | | |
1,1-Dichloroethene | sovu | sou | 102% | | | | |
Methyl Ethyl Ketone | 100U | 100 v | 78% | | | | | T
Tetrachloroethene | sov | sou | 106X | | | ] |
Trichloroethene | sou | sou | 112x i | | | |
vinyl Chloride | sou | sou | 106x | | | | |
I I I I I ! | I
SURROGATE STANDARD RECOVERIES| | | | | | | |
""""""""""""""" I I I I I I I I
1,2-Dichloroethane-dé | 100% | | ] | | | |
(Acceptance Limits: 75-119%) | | | ] | | | |
Toluene d8 | 100% | | | | | | |
(Acceptance Limits: 85-110X) | | ] | } | ] |
Bromof luorobenzene | 98% | | | [ | { |
I I I | I | I |

(Acceptance Limits: 84-116%)

less otherwise noted, snalytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.
ID¥ in Rochester: 10145

J ID# in Rochester: 73331

J 10# in Hackensack: 02317
ID# in Hackensack: 10801

**TCLP Toxicity Characteristic Leaching Procedure.

Federal Register, Part 261, Vol. 55, No. 126,
June 29, 1990. W (
[ ]

Data reported is biased on the above regulation.

L atory Director




General A Full Service Environmental Laboratory
Testing \X LABORATORY REPORT
Corporatlon Job No: R91/05981 Date: JAN. 16 1992
Client: Sample(s) Reference
Mr. Glen Combes
Wehran Envirotech Niagara Falls Air Force
345 Lang Blvd. Base

Grand Island, NY 14072

Received : 12/24/91 P.O. #:

TCLP ACID EXTRACTABLES BY EPA METHOD 8270%** ANALYTICAL RESULTS - ug/l

Surrogate. Standard Recoveries: |

I
!
|
I
I
. Phenol-ds | 0.6 |
[
!
I
I

sample: | 001 | | | | | | |
Location: |Drum | | | | | | I
|Composite | | I I I I |
Date Collected: 112723791 | | | | | | |
Time Collected: |10:30 | | | | | | |
| BIASED | UNBIASED |% RECOVERY | I [ | [
Date Extracted: |01707/92 |
Date Analyzed: 101709792 |
Ditution: | |
mp-cresol. {100 v j100 U 52%
“o-cresol {100 U (100 U 20% ~
Pentachlorophenol |200 U 200 U 50%
2,4,5-Trichlorophenol j100 v ]100 U 52%
2,4,6-Trichlorophenol j100 U j100 U 55%

............................. '
2-Fluorophenol | 1.7%*
(Acceptance Limits: 10-109%)|

(Acceptance Limits: 10-73% )l
I
2,4,6-TriBromophenol | 41X

I

I

|

|

I

I

|

I

|
|
1
|

I

I

|
|

I

|
(Acceptance Limits: 10-141%)| |

Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.
NY ID# in Rochester: 10145

NJ ID# in Rochester: 73331

NJ I1D#-in Hackensack: 02317

NY ID# in Hackensack: 10801

***TCLP Toxicity Characteristic Leaching Procedure.

Federal Register, Part 261, Vol. 55, No. 126,
June 29, 1990.

Data reported is biased on the above regulation. W [p
. !
Labor:ry Director 1




General
Testing \X
Corporation

Client:
Mr. Glen Combes
Wehran Envirotech
345 Lang Blvd.
Grand Island, NY 14072

Received : : 12/24/91

Job No: R91/05981

A Full Service Environmental Labdratory

LABORATORY REPORT
Date: JAN. 16 1992

Sample(s) Reference

Niagara Falls Air Force
Base

P.O. #:

TCLP BASE NEUTRALS BY EPA METHOD 8270%%%

ANALYTICAL RESULTS - ug/l

(Acceptance Limits: 20-151X)|

Sample: | -o01 | [ I I I | I
Location: |orum | | [ | I | |
|Composite | | | I | | |
Date Collected: 12723/ | | | I | | |
Time Collected: {10:30 | | | | | | |
| BIASED | UNBIASED |X RECOVERY | | ] | |
Date Extracted: [01/07/92 | | | | I | I
Date Analyzed: [01/09/92 | I | | | | |
Dilution: [1/10 | I | I I I |
1,4 Dichlorobenzene IS0 v ISou | 59% | | | | |
2,4-Dinitrototuene IS0 U IS0 U | 8% | | | | |
Hexachlorobenzene IS0 v IS0V | 67% | | | | |
Hexachloroethane IS0 U IS0 U | 15% | | | | |
Nitrobenzene IS0 v |56 U | 7% | | | | |
Pyridine [100 U [100 U | 3% | [ | | |
Hexachloro-1,3-butadiene IS0 v |so v | 66X | | | | |
| ! | | | I I I
Surrogate Standard Recoveries: | | | | | | | |
-------------------------- | [ | | I | I |
Ni trobenzene-d5 | s7% | | | | | | I
(Acceptance Limits: 26-111%)| | | | | | I |
I | I I | | I |
2-Fluorobiphenyl | 80% | I I | I | |
(Acceptance Limits: 23-131%)] | | [ | | | |
I I | I | I I I
Terphenyl-d14 | 8ox | I ! I | I |
I I ! I I I |

NY ID# in Rochester: 10145
NJ ID# in Rochester: 73331
NJ ID# in Hackensack: 02317
NY ID# in Hackensack: 10801

***TCLP Toxicity Characteristic Leaching Procedure.
Federal Register, Part 261, vol. 55, No. 126,
June 29, 1990.

Data reported is biased on the above regulation.

Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.

mtlep.,

Labora®ry Director




General
Testing \)
Corporation

Client:
Mr. Glen Combes
Wehran Envirotech
345 Lang Blvd.
Grand Island, NY 14072

Received : 12/24/91

Job No: R91/05981

A Full Service Environmental Laboratory

LABORATORY REPORT
Date: JAN. 16 1992
Sample(s) Reference

Niagara Falls Air Force

Base

P.O. #:

TCLP PESTICIDES-BY GC METHOD 8080 **%*

ANALYTICAL RESULTS - ug/l

(Acceptance Limits: 27-119)

Sample: | -001 | | I I | | |
Location: {Orum | | | | | | |
|Composite | | | | | | |

Date Collected: |12723/91 | | | | ] | |
Time Coltected: |10:30 | | | | ] | |
| BIASED | UNBIASED |X RECOVERY | | | | |

Date Extracted: |01/08/92 | | ] | | | ]
" Date Analyzed: |o1710/92 | [ ] [ [ | |
Dilution: |1/10 | | | | | ] |
Chlordane | 20U | 20UV | 76X | | | } |
Endrin | 5.0u | 5.0uU | 89% | ] | | |
Heptachlor | S.0u | 5.0u | 87X | } | | |
Heptachlor epoxide | 5.0u | 5.0u | 75% | | | | ]
gamma-BHC (Lindane) | 5.0 | 5.0U | 90% | [ | | |
Methoxychlor | 20u | 20u | 65% | | i ] |
Toxaphene |10y | - [ -- | | | | |
| I I | ! I | |

Surrogate Standard Recovery | | | | | | | |
"""""""""""""""" I | I I I I | I
! I | | | | I I

X Recovery I I | I I | | |

I | I I I I I I

Dibutylchlorendate | 92% | | ] | | | |
(Acceptance Limits: 24-154)| i | | | | | |
| I | I | I I I

Tetrachloro-meta-xylene | 80% | | | i | ] }
I I I | I [ |

Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #1346 & #261.
NY 1D# in Rochester: 10145 NY ID# in Hackensack: 10801
NJ ID# in Rochester: 73331 NJ ID# in Hackensack: 02317

***TCLP Toxicity Characteristic Leaching Procedure.
Federal Register, Part 261, Vol. 55, No. 126,
June 29, 1990.

Data reported is biased on the above regulation

mld K P

Laboratory @ rector




General A Full Service Environmental Laboratory
Testing \X | LABORATORY REPORT
COrpOratIOn Job No: R91/05981 Date: JAN. 16 1992
Client: Sample(s) Reference:
Mr. Glen Combes
Wehran Envirotech Niagara Falls Air Force
345 Lang Blvd. Base
Grand Island, NY 14072
Received 1 12/24/91 P.O. #:
TCLP HERBICIDES-ANALYSIS BY GC METHOD 8150 *** ANALYTICAL RESULTS - ug/l
Sample: | -001 I | | I | I I
Location: [Drum | | | | | | I
|Composite | I I I | I I
Date Cotlected: [12723/91 | | | } | | [
Time Collected: {10:30 | | | | | | |
|BIASED | UNBIASED | X RECOVERY| | | | |
I
. I
Date Extracted: [01/07/92
Date Analyzed: [01710/92
Dilution: |17100
. I
2,4-D | 50U 50 U 86%
I
2,4,5-TP (Silvex) | 50U 50 U 78%

SURROGATE STANDARD RECOVERIES|
% Recovery

(Acceptance Limits 18-152)

I
!
, I
2,4-08 | 58%
|
I

Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.
NY ID# in Rochester: 10145

NJ I0# in Rochester: 73331

NJ ID# in Hackensack: 02317

NY ID# in Hackensack: 10801

*** TCLP Toxcity Characteristicv Leaching Procedure.
Federal Register, Part 261, Vol.55, No. 126,
June 29, 1990

Data reported is biased on the above regulation, W [
N £ 77V
Labor«atﬁrector




GENERAL TESTING CORPORATION/CHAIN-OF-CUSTODY RECORD

710 Exchange Street 85 Trinity Place 435 Lawrence Beli Drive GTC Job No. 5/ 9 E /
Rochester, NY 14608 Hackensack, NJ 07601 Amherst, NY 14221-7077 Client Project No.
Sample Origination & Shipping Informati 067002
Collection Site ___ AV agov, s A3 A
Address v /] / /
%reet City State /f Zip
Collector /5 wrvee MUce
Print ('/ " Signature
Bottles Prepared by 67'5 _ Rec'd by _ Clunt
Bottles Shipped to Client via CGuviey Seal/Shipping #
Samples Shipped via L& Seal/Shipping # _
sample(s) Relinquisfigd by: |, Received by: Date/Time
1. Sign /S 1. Sign 7/
for V  (glwn for :
2. Sign 2. Sign / /
for tor :
3. Sign 3. Sign / /
for for :
Sample(s) Received in Laboratory by ; TIY— Wr/’ [L12%19! @ 09: 3¢
Client .D.# Sample Location Analyteor Sample Prep Bottle Set
” Analyte Group(s) Required |Preserved Fiitered ottle Set(s) ——
Date/Time * (seeYtbeIow fg additional) | Y N Y' ereN (see below)
D lomposcla e 720P
] §240. end',mua/s
(21231 5, te: 30 R’Sf//tﬂ//k"
2
/ /
3
/ /
4
/ /
S5
/ /

Use Bottle No. for indicating type bottles used in each bottle set and fill in box with # of bottles used for each type.

Bottle No. 1 2 3 a4 5 6 7 8 9 10 11
40 mi Pint Qt. 4 oz. 8 oz 16 oz. Qt. Gal. Steril.

Bottle Type Vial Glass | Giass | Plastic | Plastic | Plastic ) Pl )

# of each

Additional Analytes

Shaded area for Lab use only; bottom copy for client; maximum of 5 samples per page.
* Source Codes: Monitoring Well (W), Soil (S), Treatment Plant (T), Drinking Water (D), Leachate (L), Hazardous Waste (H).
River or Stream (R), Pond (P), Industrial Discharge (1), (X), v




.APPENDIX D
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TABLE 4-58. RISK CHARACTERIZATION FOR SITE 10: EXPOSURE TO GROUNDWATER

Hazard Excess
Mean (a) Quotient Noncarcinogenic Lifetime
Concentration Noncarcinogenic Effects: Carcinogenic
in Groundwater Effects (b) Target Organ Risk (b)
Chemical (ug/L) (Dose/RfD) System (Dose x gq1*)
INORGANICS
Aluminum . 11600.00
8arium 187.00 3.67€-02 Hypertension
Chromium 20.00 3.92e-02 skin
Cobalt 9.00 Thyroid, Heart
Copper 40.00 1.06E-02 Gl Tract, Blood
Lead 72.00 5.05S€-01 CNS, Kidney
Manganese 1460.00 7.16€E-02 CNS, Reproductive
Molybderum 7.00
Nickel 30.00 1.47E-02 Skin, Lung
Vanadium 25.00 3.50e-02 Respiratory Effects
Zinc 905.00 6.464E-02 Gl Tract
ORGANICS
genzene 80.00 2.18E+00 Hematopoietic Sys. 6.50E-06
Ethylbenzene 1.10 1.08E-04 skin, Liver, Kidney
Methytene Chloride 1544.00, 2.52€-01 Liver, Kidney, CNS 3.25€-05
Toluene 1.40 4.58E-05 CNS
Trichiorcethytene 6430.00 6.31E+00 Liver, Kidney, CNS 1.98E-04
Vinyl. Chloride 36.00 2.72E-O1 Blood, Liver, CNS 2.32E-04
Xylenes: 1.80 8.83E-06 CNS
Hazard Index: Combined Exposure 9.77e+00
Excess Lifetime Cancer Risk: SE-04

Combined Exposure

a. Arithmetic mean of groundwater sampling set. "“Not detected" results were treated as one half the limit
of detection and included in the calculation of the mean.

b. Dose calcutated assuming hypothetical ingestion exposure of Base personnel to contaminated groundwater.
Exposure assumptions: consumption of 1 liter of water per day, by a 70 kg adult, 5 days per week,
SO weeks per year, for 20 years of a 70 year Lifetime.
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RISK CHARACTERIZATION FOR SITE 10:

EXPOSURE TO SOILS

TABLE 4-59.
Hazard Excess
Mean (3) Quotient Noncarcinogenic Lifetime
Concentration Noncarcinogenic Effects: Carcincgenic
in Soil Effects (b) Target Organ Risk (b)
Chemical (mg/Kg) (Dose/RfD) System (Dose x qt*)
[NORGANICS
Aluminum 6303.00
Barium 521.00 1.64E-03 Nypertension
Beryllium 0.26 8.23e-06 tung, Skin, Meart 5.05e-08
Boron 76.20 1.33e-04 CNS, GI Tract, Skin
Cadmium 0.71 2.23E-04 Kidney
Chromium 225.20 7.07e-03 skin
Cobalt 6.15 Thyroid, Heart
Copper 14.58 6.19€-05 Gl Tract, Blood
Lead 26.10 2.93E-03 CNS, Kidney
Manganese 608.00 4.77-04 CNS, Reproductive
Nickel 13.60 1.07e-04 skin, Lung
Vanadium 17.30 3.88E-04 Respiratory Effects
Zinc 391.00 3.07e-04 Gl Tract
ORGANICS
Acetone 0.02 3.45€E-08 Liver, K.i&ny .
Trichloroethylene 0.09 1.40€-06 Liver, Kidney, CNS 4.39€-11
Hazard Index: Combined Exposure 1.33€e-02
Excess Lifetime Cancer Risk: SE-08

Combined Exposure

a. Arithmetic mesn of samples for full soil column. “Not detected” results were treated as one half the {
of detection and included in the calculation of the mesn.

b. Dose calculated assuming hypothetical ingestion exposure of Base personnel to contammated surface soil
Exposure assumptions: inadvertent ingestion of 0.1 grams of soil per day, by a 70 kg adult, 2 days per
20 weeks per year, for 20 years of a 70 year lifetime.

4-220



TABLE G-4. TOXICITY MEASURES FOR WASTE SITE EVALUATION: INGESTION AND INHALATION PATHWAYS

Noncarcinogenic Noncarcinogenic
Effects Effects Carcinogenic Carcinogenic
Onal Route Inhalation Route Noncarcinogenic  Potency Factor (Q1°): Potency Flctov {q1*):
. (mg/kg/day) Source (mg/xg/day) Source Eftect of Oral Exposure S Inhalati

COMPOUND AD-S(a) RMO-Cw) (Oral) AM-S(a) RMO-Cp) (nhal) Concem (mg/kghday)— 1 (Oral) (malkg/d.ny) 1 (Inhal.)

INORGANICS

Antimony 4.0E-04 4.00E-04 d - - -- Heant, Lung

Arsenic 1.0CE-0) 1.0CE-03 d -- 1.0CE-03 dm  Skin, lung 1.7+ 00 (A} cd 5.0CE + 01 (A) d

Barium 5.0E-02 5.00E~02 d 1.0CE-03 1.00E-04 d Fetotoxicity

Beryllum S.0CE-03 S5.00E-~03 d S.0CE-03 S.00E-03 d.n Lung, Skin, Heart 4.3CE + 00 (82] c 8.4CE +00 (82) d

Boron 0.00E-02 0.0CE-02 d. -- -- CNS, Gt Tract, Skin

Cadmium - 5.00E -04 d - 5.00E-04 dm Kidney 6.10E+00 (Bt} d

Chromium 20CE-02 S.0E-03 dmn 200E-02 S5.0E-0Y dmn Skin

Cobat -- -- - - - - Thyrold, Heart

Copper J7E-02 3.7CE-02 de -- J7E-02 dem GiTmct, Blood

Lead - 1.4E-03 d.u -- 1.4CE -03 dm CNS, Kidney

Manganese S.0CE-01 2.0CE-01% d 3.0CE~-04 JOE-04 d CNS, Reproductive

Mercury J.0CE-04 3J.0CE-04 d J.0CE-04 J.0CE-04 d,m CNS

Nicket 20(E-02 200-02 cd -- 20E-02 cdm Skin, Lung

Siver -- J.0CE-03 [ -- -- Uiver, Kidney, CNS

Thallium 7.00E-04 7.00E-05 d - - -- Uver, Kidney, CNS

Vanadium 7.0E-03 7.00E-03 d -- - - Resplmtory Effects

2inc 200E-01 20E-01 d -— 20E-0 dm Ansmia

ORGANICS

Acetone -- 1.0CE - 01 d -- -- Uver, Kidney

. Berzene - J.60E-04 y - - -- Hematopoletic Sys. 2.KE-02 [A) d 2.9CE -02 (A) d

[»] 8ls(2-ethylhexyl)phthatate 20(E-02 20CE-02 d - 200(E-02 20E-02 dm Lver 1.4(E -02 [B82) dv 1.40E -02 (B2) d.m
i 2-8Butanone S.0CE-01 5.0CE-02 d S.0E-01 9.0CE-02 d CNS, Fetotaxicity
5 Chioroberzene 200E-01 20CE-02 d S.0E-02 S.0E-03 d Uver, Kikdney

1,2-Dkhioroberzene 9.0E-01 9.0CE-02 d 4.0CE-01 4.00E-~02 d Uiver, Kidney, CNS

1,3-Dkhicroberzene 9.0E-0Y 9.0CE-02 dh 4.0CE-01 4.0CE-02 du Uver, Kidney, CNS

1,4-Okhloroberzene 9.0CE-01 0.0CE-02 d.h 4.0E-01 4.00E-02 du Uiver, Kidney, CNS 2.4CE-02 [82) d 240E-02 [B82) d.m

Dichlorodifivoromethane 9.0E-01 20CE-0% d -- -- Uver, Lung

1,1-Dkhiososthane 1.0E+00 1.0CE-0% d 1.00E+00 1.0CE-O1 d Uver, Kidney, CNS 8.1CE-02 [82) d 8.1CE-02 {B2) dm

1.2-Dkchivroethane 1.0CE+00 1.0CE-0V d.k 1.0CE+00 1.0CE-O1 dp Uver, Kidney, CNS 0.1CE ~02 [82) d 0.1CE-02 (B2) d

1.2-Dkhiorosthylene Q.0CE-03 B.0CE-03 d.g - - - - Liver, Kidney, CNS

Ethylbenzene . 1.0CE+00 1.0CE-01 d - - - Skin, Liver, Kidney

Methylene Chiloride 6.0CE-02 ©.0CE-02 d 6.0E-02 6.0E-02 d.m Uver, Kidney, CNS 7.5E -03 [82) 4.7CE ~07 (82) d

2-Methylnaphthaiene 4.00E-03 4.0E-03 dx -- - Skin

Naphthalene 4.00E-03 4.0CE-03 d - - Eye, Blood

Phenanthrene 4.00E-03 4.0(E-0) dx -- -- Skin

Pyrene 4.0(E-03 4.0E-03 dx -- -- Skin

Toluene 4.00E-0Y J.0CE-O1 d 200E+00 2.00E+00 d CNS

1,1,1-Trichloroethane 0.0CE-01 0.0CE-02 d J.O0E+00 3.00E-O1 d CNS, Lung, Kidney

Trichlorosthylone 1.0CE-01 1.00E-02 d| 1.0E-01 1.00E~02 ceom Liver, Kidney, CNS 1.1(E-02 [B2) d 1.7CE -02 (B2} d

Vinyi Chloride -- 1.3E~-03 w - - Blood, Liver, CNS 2.3CE +00 [A) d 20E-01 [A) d

Xylenos 4.0CE+00 2.00E+00 d T7.0E-01 4.00E-0V dt CNS

a. RD=Aetforence dose for subchronic (short—term) exposure.

b. RD=Re!, dose for chronic (long-term) exposure.

c. RIS DATA BASE

d. USEPA ORD Health Ef A t S y Tables (HEAST) FY 1868,

e. RID derived from the USEPA drinking weter standard as listed in USEPA 1888 HEAST 2nd Quarter report

1. Carcinogenic Potency Factor currently under review by EPA (RIS Data Base). However, a unit dsk factor (s provided In
RIS: 5E - 03 per ug/. Potency Factor used was derived from this unit risk tactos assuming Ingestion of 2 liters of water per day by a 70 kg adult.
0. In the absence of toxiclty data, the RfDs for 1,1~Dichlor