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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-3590

March 7,2007

REPLY TO THE AtlllNTION OF:
SiV-DJ

Via Fax and Certified Mail

Mr. Robert Rule
De Maximis, Inc.
450 Montbrook Lane
KnoxvillcfTN 37919
Fax (865) 691-6485

Re: Garland Koad Lwidfill, near West Millon, Miami County, Ohio
Administrative Ondcr on Consent, Docket No. VW-95-C-296
Modification and Approval of the Draft Revised EECA Report

Dear Mi*. Rule:

Thank you for providing the draft Revised Engineering Evaluation/Cost Analysis
("BECA") Report for the Garland Road Landfill Site ("Site"), dated June 30,2006. The
United States Environmental Protection Agency ("U.S. EPA") and the Ohio
Environmental Protection Agency ("Ohio EPA") have reviewed the draft EECA Report
that was prepared by Connestoga-Rovers and Associates ("CRA") on behalf of GM.
While the draft EECA Report contains opinions and estimates with which U.S. EPA does
not necessarily agree, U.S. EPA believes that the draft EBCA Report as modified by this
letter is adequate to support the selection of a response action alternative.

A. Modifications to Site Characterisation

1. The draft EECA Report indicate* that the Site is located in the city of West
Milton. (See, e.g., page i. Executive Summary, and p. 4).1 While the Site is near West
Milton, it is our understanding that the City of Union may have annexed the property
including the Site.

2. The draft EECA Report states that the Site is 24 acres, while previous documents
have stated that it is 15 acres. (See, e.g., p. i, Executive Summary, and p. 4). The draft
EECA Report is modified to indicate that Ihe correct size of the Site will be clarified
during the pre-dcsign investigation.

1 Page immhcTx refer tti the draft EHCA Rcpon dnted June 30,2006, that was submitted by letter
dawd Jtme 30,2006 from Michael R. Tomka, CRA. While references to the Draft BECA Report by
specific page number arc included throughout iliis letter, the analysis Inthip letter should - unless otherwise
Indicated - be regarded UN generally applicable throughout the draft EECA Report, and not merely limited
to the text ot'tiio draft KECA Report at the page referenced.

necycled/Raoyoldbla • I'rinlnri vrilh Vwcthblo Oil Ouued lrft« QM 100% necyclftd Paper (60% Puttcoruxironi)
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3. The draft RECA Report incorrectly stales - relying on limited information from
the Ohio Department of Natural Resources ("Ohio DNR") dating to 1984 - that the Site is
located above a "|c]layey till overlying non-waterbearing Ordovician shaly limesione
bedrock " (See, c.g.,p. 5). The draft EECA Report is modified to reflect the fact that
borings completed at and near the Site indicate that it is underlain by sand and gravel.
More recent Information from Ohio DNR, including their report titled, "Groundwator
Pollution of Miami County, Ohio;" dated October 1995, correctly Indicates that the Site is
located above the same sand and gravel aquifer that the City of Union uses several
thousand feet to the south. U.S. EPA has identified this aquifer as a "sole-source
aquifer." Given that the Site is located above.this productive aquifer, there is the
potential for future groundwater we at or near the Site.

4. The draft KECA Report states (see, e.g. p. 5) that the City of Union has no plans
to install new wells further to the north in the foreseeable future; that the City's Master
Plan will not be ready until 2007; and that the cily manager did not foresee the n<5cd for
expansion of the well-field based on current growth numbers. The draft EECA Report
also stales (see, e.g. p. 5) that the City of Union's well-fields are not expected to draw
water from the Site due to the extensive distance away from the Site and the significantly
different geologic units (e.g., silty sands) in the area of the Site compared to the area
closei- to die wellficld (e.g., sands and gravels). Since no supporting documentation was
provided for any of these assertions, the draft EECA Report is revised to eliminate the
first paragraph after the bullets on page 5 and the third paragraph after the bullets on
page 5, and to substitute the following paragraph:

By letter dated January 10,2006, addressed to the Ohio Environmental Protection
Agency, the City Manager of the Cily of Union, John P. Applegatc, stated that the
City of Union "continues to be concerned with the Garland Road Landfill's
potential effect on groundwater quality in (the city's) well field. The landfill is
the City's Number 1 potential contaminate source listed in the City of Union's
Wellhead and Source Water Protection Plan." * [Emphasis in the original].

5. The draft HHCA Report states (see, e.g., pp. 9- JO, 18,24) thai groundwater
flows toward and discharges into the Stillwater River. There is significant uncertainty
about the groundwater flow within and from the Site and therefore, the groundwater
contours depicted in Figure 2.7 must be regarded as hypothetical. U.S. EPA expects that
some of these uncertainties will be addressed by the plan for additional pre-design
groundwater investigation outlined in the draft EECA Report. (See paragraph 38 below.)
The presence of a contaminant plume (including trichloroethene ("TCfi") and other
contaminants) migrating south of the Site, however, has been documented and seems to

2 . The City of Union has Assigned a "Low" Hazard Potential Priority Rating to the Garland Road
J.undfill us a potential contaminant source, and has also Msigncd it a "D.R.A.S.T.I.C." rating of 180.
"Wellhead Protection Area Delineation and Potential Pollution Source Inventory Report," Table I
(i'oieritinl Contaminant Source (PCS) Listing), p. 19; attached a* Appendix A to "City of Union. Ohio.
Wellhead and Source Water Protection Program." November 2002, prepared by Hftrdin ESK. Inc.,
Mlcimlsburg, OH for City of Union, Ohio.
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be clear evidence of a strong southerly component to groundwater flow within and from
the Site. In addition, it is likely that some Site contaminants, especially the heavy,
chlorinated volatile organic compounds like TCE, would migrate downward to deeper
levels of the aquifer as they flow away from the Site, where any hydraulic connection to
Stillwater River, which is comparatively shallow, becomes much weaker and more
uncertain.

6. Section 2.3.4 of the draft EBCA Report describes a sampling event conducted by
the Ohio EPA in 2003 during which Ohio EPA collected and split with GM 14 soil
samples collected from the Site and 12 sediment samples collected from the Stillwater
River. The draft BBCA Report summarizes the results of analysis conducted on GM's
portions of the split samples, but not the results of analysis conducted on Ohio EPA's
portions. The summary of analytical results in section 2.3.4 should have included a
summary of Ohio EPA's analytical results. Any references to the summary provided in
section 2.3.4 should also include a reference to the analogous Ohio EPA results that are
listed in Appendix H.

7. The draft BBCA Report stales that waste in the landfill is impacted by seasonal
fluctuations in the water table as much as by infiltration of precipitation (seep. 36). U.S.
EPA believes it is inappropriate to make this statement because there is no data or
evidence to support it.

8. The draft BECA Report states, "[vjisual surveying along the rivet-bank indicates
evidence of minor past and possibly ongoing erosion in select areas/'
(Seep. 41), During a September 2005 site visit, the visual survey of the riverbank
indicated erosion, failed banks, downed trees, waste in the slope, downed chainlink fence,
and other potential problems.

9. The draft EECA Report is modified to recognize that debris exhibiting the
hazardous waste characteristic of toxicity for vinyl chloride was placed back in the
landfill. (Seep, IS).

B. Modifications to UIP Discussion of Removal Alternatives

Scope of the Response Action and RAOs.

10. The draft EECA Report states that the "scope of the response action is to provide
long-term mitigation of any remaining risk at the Site in a manner that is appropriate
considering mo existing and planned future uses of tho Site and properly adjacent to the
Site." (See p. 29). U.S. EPA notes that the scope is properly determined by reference to
the RAOs in the Administrative Order on Consent ("AOC"), the final EECA Report, and
modifications made following public comment or in the action memorandum for the
removal action, together with the NCP and relevant U.S. EPA guidance. The
Administrative Order on Consent provides the following minimum response notion
objectives ("RAOs") to be included in the draft EECA Report:
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a) prevention or minimization of the release of hazardous substances so that they do
not migrate to cause danger to present or future public health or welfare or the
environment;

b) prevention or abatement of actual or potential exposure to nearby populations,
animals, or the food chain from hazardous substances, pollutants, or
contaminants;

c) prevention or abatement of actual or potential contamination of drinking water
supplies or sensitive ecosystems;

d) stabilization or elimination of hazardous substances in drums, barrels, tanks, or
other bulk storage containers that may pose a threat of release;

e) treatment or elimination of high levels of hazardous substances, pollutants, or
contaminants in soils or sediments largely at or near the surface that may migrate;

f) elimination of threat of fire or explosion; and
g) mitigation or abatement of other situations or factors that may pose threats to

public health, welfare, or the environment.

The draft Report also identifies several factors that may pose tin-eats to human health or
the environment (see pp. 29-30), including:

a) Allowing development of the Site in accordance with its expected future land use,
which is expected to be passive recreational.

This factor i» hereby modified to read as follows: "Allowing use of the Site in
accordance with its expected future land use, which may include passive recreational use.
Future land use will be more fully articulated during the design phase and shall be
consistent with the goals of the response action, including maintenance of engineered
components, such as the cap."

Comments on Caps.

\ 1. The draft EECA Report states: "To protect the GCL at least 18 inches of soil
(geonet layer, 12 inches of soil and 6 inches of topsoll) is placed on top to hold the GCL
in place and to encourage vegetation growth." (Sec p. 35). The geonet layer may not be
required with a gcosynthetic clay liner. In addition, while the draft EECA Report doesn't
include a geonot layer in H« discussion of the current Ohio solid waste cap (see p. 47 -48),
cops utilizing an FML are usually constructed with a gcnonet under the drainage layer.

12. While the draft EECA Report indicates thai landfilling has not occurred along the
rjvorbank based upon aerial photography (see, e.g., pp, 42,48, 53,58), the topographic
maps of the Site indicate that such landfilling may indeed have occurred.* If waste is
found outside the anticipated limit of the waste, the draft EECA Report provides that one

? The early USOS maps suggest that the sho WQB thirty flat along the river bank before Inndfllllng began at
llw die and tlmt the 810-foot contour interval vrtw located Approximately 250 feet from the river's edge.
Based on the aerial survey in 2006, (he current 810-foot interval ift located on a sleep dupe along the rivcr'x
cdjjft referred to in tho EECA report as die buffer rone. This suggest* that landfilling activities mny have
occurred much closer to the river than lit suggested in the RHCA Report.
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of the following will be completed: (i) the cap will be extended over the waste, (ii) the
waste will be excavated and consolidated under the cap, or (iii) the significance of the
situation wilt he assessed with U.S. EPA. (See p. 48). While U.S. EPA would expect to
assess the situation in consultation with Ohio EPA and the party performing the response
action, such an assessment alone is not expected to be an adequate response. The draft
HECA Report is modified by this comment to replace the third option with the following:
"(3) other action will be taken, as determined by U.S. EPA in consultation with Ohio
EPA and the party performing the response action." U.S. EPA adds that principal threat
wastes, e.g., drums of TCB, discovered beyond the expected boundary of the cap will not
be ^consolidated under the cap, but will be transported for off-site disposal.

13. While not discussed in the draft EECA Report, Figures 5.2,5.11, and S. 12 include
depictions of potential edge details or terminations for the proposed cap. These details
will be determined by U.S. EPA during the design phase and may be vary from Hie
figures in the EECA report, i.e., anchor trenches may be included where the cap
components will be terminated or secured.

14. The draft EECA Report incorrectly states that the current Ohio solid waste cap
(RCRA Subtitle D) is typically applied to new sanitary landfills, giving the impression
that it is not ever applied to existing landfills. (See p. 35). The Ohio EPA takes the
position that the current Ohio solid waste cap requirements apply both to new sanitary
landfills and to the closure of any existing sanitary landfill that haa not previously been
closed under Ohio law. The draft EECA Report also states that "... 1 x 10 (-7) cm/sec
is customarily used as the performance standard for construction of landfill caps to
account for small variations in composition and actual construction techniques and
conditions." (Sec p. 36). It should state that "1 x 10 (-7) cm/sec is customarily used as
the performance standard (i.e., the maximum allowable permeability) for construction of
clay landfill caps to account for small variations in composition and actual construction
techniques and conditions."

15. The presumptive remedy guidance states that the presumptive remedy "relates
primarily to containment of the landfill mass and collection and/or treatment of landfill
gas," but may also include "measures to control landfill leachate, affected groundwater at
the perimeter of (he landfill [I.e. source area groundwater controls to mitigate
contaminant migration and inhibit the plume], and/or upgradient ground-water (hut is
causing saturation of the landfill mass.,,." The draft EECA Report indicates mat the
presumptive remedy fas applied to this landfill] includes the following components: caps
or covers, Jeachate/groundwater collection; leuchatc/groundwater treatment, leachate gas
collection and treatment: and institutional controls. (See, e.g., p. iv. Executive Summary.)
Lcachate/groundwater collection and treatment is a measure that can be used to control
source area groimdwater. While not expressly discussed in the presumptive remedy
guidance, other source area groundwater control measures might also include In aiiu
treatment of source area groundwater, sheet pile walls, and others. This draft EECA
Report evaluates in situ leachatc/grpundwatcr treatment and sheet pile walls as measures
to control source «roa groundwater.
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16. The draft EECA Report states that Alternatives 2 through 4 would all meet
chemical-, action-, and location-specific ARARs. (Seep. vii). In addition, the draft
ERCA Report stales that Alternative 3 (see p. 56) and Alternative 4 (see p. 64) "comply
with state and federal ARARs for capping " The draft EECA Report is modified to
acknowledge that the caps proposed for Alternatives 3 and 4 do not moot the capping
requirements in Ohio's current solid waste closure regulations (i.e., OAC 3745-27-11)
and that a waiver of or variance from the capping requirements would be required for
hoih Alternatives 3 and 4. In the case of both Alternatives 3 and 4, an ARAR waiver of
these capping requirements appears to be justifiable based upon an equivalent standard of
performance given site-specific characteristics, the extensive removal action previously
completed at the Site and the nature of the response actions included in Alternatives 3
and 4.

17. The draft ERCA Report indicates that the caps proposed as remedy component*
under Alternatives 2,3, and 4 are roughly or essentially "equivalent" and provide the
same degree of protection (see, e.gtt pp. vi, vii, 36,67,69). U.S. EPA expects, however,
that a solid waste cop designed and constructed to meet Ohio's current solid waste
closure regulations (i.e., the cap proposed under Alternative 2), would provide the
greatest reduction in the infiltration of precipitation downward through the waste located
above the water tublc. Such a reduction in infiltration is expected to reduce the amount
of Icachate emanating from these wastes. Infiltration of precipitation is not expected to
have a-significant impact on wastes that are saturated with water before the precipitation
event, i.e., wastes while they are located below the water table or when they have become
saturated during flood events. Alternative 4, which includes source area groundvvater
treatment and a clay cover, would be expected to perform as well as or better than
Alternative 2 without a groundwatcr treatment component in terms of achieving the
R AOs. If the groundwaier treatment proposed as a component of Alternative 4 were
added to Alternative 2, the two alternatives would be expected to have equivalent
performance since the treatment requirements will be the decisive factor for determining
when groundwater cleanup goals are met. (See paragraph 34 below). Alternative 3 may
provide protection that is similar to Alternative 4, although it would be expected to have a
significantly higher cost over time.

18. The draft EECA Report states that Alternatives 1 and 2 have no active
groundwater treatment, hut rely on natural attenuation to reduce off-site migration of
contaminants exceeding the Maximum Contaminant Levels ("MCLs"). (Seep. vii). In
fact, Alternatives 2 through 4 all include measures to reduce migration of contaminants to
the south. While Alternative 2 does not include active source area groundwater control
measures, it does include an impermeable cap that will reduce off-site migration of
contaminants by minimizing infiltration of precipitation through the landfill contents.
Alternative 3 includes an impermeable cap and a source area groundwater control
measure (i.e., sheet pile walls). Alternative 4 includes an impermeable cap and a
different source area groundwater control measure (/.<?., source area groundwatcr
treatment).
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19. The draft EHCA Report states that "(biased on conditions at the Site, a Current
Ohio Solid Waste Cap would not provide additional benefit as compared to a GCL or
clay cap." (See p. 36). The Report is modified to state that "based on conditions at the
Site, a current Ohio Solid Waste Cap would not provide significant additional benefit as
compared 10 a GCL or clay cap."

20, The draft EECA Report states that "[l]ining the swales with FML provides
relatively minimal incremental benefit compared to the cost and similar benefits that may
be rccogni/ed in the actual design by optimizing the configuration of the cap, including
the location of the crest and swales. Therefore, the FML is not included in the
Alternatives." (See, p. 36). U.S. EPA's evaluation of the need for FML in the swales
will depend upon additional data collected in pre-design and the design details of the
swales (e.g., length, slope, and shape). The draft EECA Report is modified to state that
the need for an FML in the swales will he re-evaluated during the pre-desigri and design
phases and that the final design of the cap under the swales will be determined by U.S.
EPA on the basis of the revaluation.

Comments on Monitored Natural Attenuation.

2 1. The draft BBC A Report does not formally include Monitored Natural Attenuation
(as specified in Agency guidance) as a component of any of the response action
alternatives for the contaminant plume in groundwator south of the Site. A groundwuter
monitoring program will, however, be included as part of Alternatives 2,3, and 4, U.S.
EPA expects that any response action selected based on the draft BECA Report will result
in a return to MCI j» throughout the contaminant plume south of the Site within a
reasonable period of time. The groundwater monitoring program will ensure thai the
selected response action alternative ife performing as expected.

Comments on Performance of In Situ Treatment Included in Alternative 4.

22. The draft EECA Report estimates that MCLs could be met at the waste
management boundary through natural attenuation without any groundwater treatment
within 26 years from the lime of the removal work, and then states that "[injecting MCLs
at the WMB in 26 years from the time of the removal work, or by 2023, is reasonable."
(Sec p. 59). The draft EECA Report also states that MCLs would be met at the river to
the south of the Site within an additional 11.5 years. (See p. 59). The draft EECA Report
then states that "it is not cost effective to try to reach MCLs sooner, and there ift no
unacceptable risk to human health or the environment under current and reasonably
expected land and groundwater use." (Seep. 59). U.S. EPA disagrees with the
judgments expressed in the excerpts within quotes and they are hereby deleted from the
draft EECA Report.

23. The draft BECA Report states that"... CM proposes groundwater treatment in
the source nreu to reduce TCE concentrations in groundwater within the WMB and
beyond by 50 percent " (Keep. 59) and that "|t]he objective of the ozone sparging
operation is to achieve a 50 percent reduction in the mean average groundwaier
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concentration of TCE at existing monitoring wells, based on the 2002 data —" (See p.
60). The draft EECA Report also states that "[w]hen the average concentration in
monitoring wells D-2, D-3, and 3-4 reduces to 80 pg/L for two consecutive monitoring
events, the groundwatcr treatment objective will have been met." (Seep. 60).
Alternative 4 is modified by completely replacing these requirements. Instead,
groundwater treatment will be conducted within the waste management area to ensure
thai MCLs are achieved:

a) at the waste management boundary within 8,5 years from the initiation or
full-scale treatment (or within 9.5 years from the initiation of the initial pilot test,
whichever is earlier), and

b) at all monitoring points beyond the waste management boundary within 20
years from the initiation of full-scale treatment (or within 21 years from the
initiation of the initial pilot test, whichever is earlier).

Compliance with the performance standards will be measured at and beyond the waste
management boundary in locations necessary or appropriate to determine whether
contaminants are migrating or accumulating south of the Site in concentrations exceeding
MCLs. The technology used initially for full-scab treatment will be ozone sparging (us
more fully described in the draft EECA Report and elsewhere in this letter); unless the
field pilot test demonstrates that ozone treatment of the groundwater within the waste
management area will not be effective'in ensuring that the performance standards of this
paragraph will be achieved. (See paragraphs 25 and 29 below).

24. Success in achieving and maintaining the performance standards in paragraph 23
above will be determined by U.S. EPA based on analytical data from actual samples, and
not on the results of modeling.

25. The dr»ft EECA Report states:

A field pilot test is proposed for the south end of the Site in order to confirm
delivery of ozone to the impacted media us well as provide data 10 allow for
optimisation of well spacing.... Based on the results of the pilot test, GM would
evaluate whether the groundw&tcr objective (i.e., SO percent reduction of the mean
average concentration of the 2002 data) is achievable within 2 years using the
ozone sparging methods proposed If the desired 50 percent reduction could
not be achieved within the agreed reasonable tjmeframo, GM would propose a
contingency plan." (Seep. 60).

The draft EECA Report is modified to provide that instead of evaluating the results of the
pilot test to determine whether a 50 percent reduction could be achieved within 2 years,
the results of the pilot test would bo evaluated to determine whether the performance
standards in paragraph 23 above could be met using the proposed ozone sparging
methods. The draft EECA Report al»o states that at the end of the pilot study,
information from the study will be analyzed and full-scale Implementation will be



USEPf l /Super fund ID:3128864071 MflR 07'07 9 = 1 7 No.002 P.09

initiated, (See p. 62). The draft EECA Report is modified to provide that upon
conclusion of the pilot study, the pilot study data will be analyzed and reported to U.S.
EPA and Ohio EPA and that toll-scale implementation will be initialed upon U.S. EPA
concurrence and approval.

26. Figure 5.10 of the draft EBCA Report includes a depiction of the propped limit
of ozone sparging. The draft EECA Report also states that "if the pro-design
groundwalcr flow assessment concludes groundwater from the northern portion of the
Site is or will flow to the south at levels in excess of the MCLs, additional ozone sparging
will be performed in those areas." (See pp. 58-59). U.S. EPA Agrees that the prc-design
groundwater investigation activities may reveal circumstances that require additional in
situ treatment in areas of the Site north of the proposed limit of ozone sparging depicted
in Figure 5. J 0. As part of the design process following the conclusion of the prc-decign
groundwuter investigation,U.S. EPA will evaluate the proposed extent of ozone
sparging.

Treatment Contingencies for Alternative 4,

27. Each calendar year following the initiation of full-scale treatment, the party
conducting the response action ahall estimate (using computer software modeling tools
acceptable to U.S. EPA and using a methodology reviewed and approved by U.S. EPA)
the remaining time necessary for concentrations of contaminants to meet the performance
standards of paragraph 23 above. If the modeled time exceeds any performance standard
in paragraph 23, additional treatment including in situ chemical oxidation or other
treatment HS determined by U.S. EPA (after consultation with Ohio EPA and the party
performing the response action) will be conducted on an accelerated basis to meet this
requirement. The annual modeling described in this paragraph 27 must be based on
analytical data from groundwater samples collected at and near the Site. Analytical data
from samples collected before the pro-design groundwater investigation may not be used
in such annual modeling, except as specifically approved by U.S. EPA.

28. If the annual modeling described in paragraph 27 above does not show adequate
progress (as determined by U.S. EPA based on analytical data from groundwalcr
sampling and the results of annual modeling) from year to year in achieving the
performance standards of paragraph 23 above, additional treatment including in-siiu
chemical oxidation and other treatment as required by U.S. EPA (after consultation with
Ohio EPA and the party performing the response action) will be conducted on an
accelerated basis to achieve and maintain the cleanup goals.

29. The draft EECA Report states that GM would present the results of the pilot study
to U.S. EPA and if the desired 50% reduction could not be achieved within the "agreed
reasonable ijmetmme," GM would propose a contingency plan. (See p. 60). As noted
above, the draft EECA Report is modified to replace the requirement for a 50% reduction
in contaminant concentrations by the performance standards in paragraph 23 above. The
draft EECA Report is further modified to provide that if results of the pilot study indicate,
as determined by U.S. EPA, thai the performance standards in paragraph 23 above cannot
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be met through in situ ozone treatment, additional treatment options including in-
chemical oxidation or other treatment or actions, as approved by U.S. EPA (after
consultation with Ohio EPA and the party performing the response action) will be
evaluated and field pilot-tested a? appropriate on an accelerated basis to determine
whether they could meet the standards in paragraph 23 above. Following accelerated
field pilot testing, pilot study data will be analy/xjd and reported to U.S. EPA and Ohio
EPA. If the data demonstrate that using the alternative technology meeting the
performance standards of paragraph 23 above would be practicable, full-scale
implementation will be initiated upon U.S. EPA concurrence and approval.

30. The draft EEC A Report states that if desirable results are not achieved with
Alternative 4 within a reasonable timcframe, GM would propose a contingency plan.
"GM would evaluate potential modifications to this treatment system and/or research
other potential treatment technologies and their cost and present the evaluation to U.S.
EPA to determine whether additional treatment activities were warranted based on costs
and benefits." (See, e.g., pp. vii, 60-61, 70). This draft BECA Report is modified by
deleting that sentence and specifying that if any of the requirements in paragraph 23
above is not met, additional treatment including in-ftitu chemical oxidation or other
treatment or acljonfi as required by U.S. EPA (after consultation with Ohio EPA and the
party performing the response action) will bo conducted on an accelerated basis to
achieve and maintain the requirement, Such treatment shall be designed to meet the
performance standards in paragraph 23 above.

31. Once a performance standard in paragraph 23 above has been achieved,
compliance with MCLs shall be maintained from year to year, as demonstrated based on
grovmdwater data collection during the monitoring program. (See paragraph 39 below).
Additional treatment including in-situ chemical oxidation and other treatment may be
required by U.S. EPA (after consultation with Ohio EPA and the party performing the
response action) as necessary or appropriate to maintain compliance with MC3U.

32. The draft EBCA Report states that "[w]hen the water level is below the lop of
[the] screen, oir/o/one will move through the screen and sand pack, entering the
formation in small bubbles." (Seep. 39). U.S. EPA notes that in this situation, some of
the ozone will be quickly lost to the sand pack and soils instead of treating the
groundwatcr. This is because, as the draft EECA Report subsequently explains, the
''landfill material is likely to contain a large amount of Natural Oxygen Demand
("NOD"), which will compete with the TCE and reduce the effectiveness of the ow>nc for
TCE degradation." (See p. $9). U.S. EPA notes, however, that there is little or no
landfill waste in the southern areas of the Site where the in situ treatment will be
concentrated. Ozone lost to the soils in the southern areas of the Site may react with the
organic carbon content of the soils and thus be ineffective.

Comments on Response Action Alternatives.

33. The draft BECA Report identifies a no action alternative and three response action
alternatives to achieve the RAOs. Alternative 1, the no action alternative, is not expected

10
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to meet any of the RAOs. Alternatives 3 and 4 could be designed and constructed to
address the RAOs. Alternative 2 could be designed and constructed to meet most of the
RAOs, however, Us ability to minimize the release and migration of hazardous substances
and abate potential contamination of drinking water supplies would depend on the
volume and concentration of the source area groundwater contamination that continues to
migrate away from the Site after construction of the remedy. Important factors to
consider in this case would include, without limitation: the volume of waste above and
below the water table; the rate of dissipation of mounded contaminated
groundwater/lcachate; and the effect of infiltration of surface water or fluctuations in
water table elevation during flood events.

34. Alternative 2 includes a cap that complies with the current Ohio solid waste
closure capping requirements, but does not include other measures to contain or control
source area groundwater, as Alternatives 3 and 4 do. If the in situ groundwater treatment
(with contingencies) that has been proposed as a component of Alternative 4 were added
to Alternative 2, we expect that the two alternatives would have equivalent performance
in that (i) both caps would eliminate threats to human health from direct contact, and (ii)
since the in situ treatment requirements will be the •determining factor for when
groundwater cleanup goals are met> both caps would achieve groundwater cleanup goals
within similar reasonable periods of time. Alternative 2 without treatment is expected to
cost significantly more than Alternative 4, and the cost differentia) would be higher if in
.V//H treatment were added to Alternative 2. Therefore, a response action alternative that
combines the compliant cap with in situ treatment has not been included for comparison
in (he draft EECA Report.

35. The State of Ohio is not expected to agree with the selection of Alternative 1 as
the preferred response action alternative. The State of Ohio would also be unlikely to
agree fully wilh the selection of either Alternative 3 or Alternative 4 as the preferred
response action alternative.

Comments on Gas Venting System,

36. The draft EECA Report states (see p. 41) that "[bjecause buried drums and
grossly impacted soils were previously removed from the Site, passive gas vents are
expected to bo appropriate for meeting RAOs at the Site." The draft EECA Report is
modified by adding that active landfill gas collection and treatment will replace passive
gas vents and treatment if pre-design data collection and analysis reveals levels of landfill
gas that: 1) pose a potential inhalation risk; 2) present a potential fire or explosion risk;
3) inhibit reasonably expected future land uses; or 4) prevent passive gas venting systems
from meeting the requirements of ARARs regarding landfill gas (e.g., regulations
regarding the control of landfill gas).

37. The draft BECA Report states that the gas venting system would consist of a
"number of gas vents at the high points in the cap extending vertically from the waste
through the low permeability cover to approximately 4 feet above the finished gmde."

11
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(See 77. 45). U.S. UFA adds that the gas venting system shall be designed so that no flood
waters enter the landfill waste through the vents during flood events.

Comments on Additional Pre-Deslgn Groundwater Investigation.

38. The draft EECA Report includes a proposal for additional groundwatcr data
collection in a prc-design groundwater investigation. (See,e.g,, p/>. x, 50 - 51,55,63,
and 74.) If alternative 4 is selected, the pre-deslgn investigation shall be conducted
before the pilot test for the ozone treatment system. U.S. EPA expects to evaluate and
determine the frequency of sampling activities and water level measurements, the
location and number of additional monitoring wells and other monitoring points,11 borings
to confirm the extent of the waste, etc., as part of a pre-design data collection plan.
March 2006 survey results provided by CRA conflict with 1995 survey results.
Specifically, the elevations of well casings were much lower in March 2006 than they
were previously. Additional surveying will need to be conducted during the pre-dcsign
groundwuter investigation to resolve the conflicts.

Comments on Groundwater Monitoring Program.

39. The draft RBCA Report includes 2 years of quarterly groundwater monitoring as
part of response action in Alternatives 2,3 and 4. (See pp. 51,55, and 63 and Table 5.2).
For Alternative 4, the draft EECA Report states that "[ujpon termination of the treatment
system, quarterly VOC monitoring of wells just outside the WMB will be conducted for 2
years..." (See p. 63). U.S. BPA expects, however, to evaluate and determine the
parameters of the quarterly groundwater monitoring program for these alternatives in the
post removal silo control plan that will be subject to approval, modification and approval,
ur disapproval by U.S. EPA. Quarterly monitoring following termination of treatment for
Alternative 4 would involve monitoring more wells and other monitoring points than the
monitoring wells Just outside the waste management boundary.

The draft EECA Report also includes a program of long-term groundwater monitoring as
part of Alternatives 2,3, and 4. (See pp. 51, 55, and 63 and Table 5.2). U.S. EPA
expects to evaluate and determine the parameters of the long-term groundwatcr
monitoring program, including the number and location of monitoring wells and other
monitoring points (including the need for additional monitoring wells and other
monitoring points south of the Site on the south side of the river), staff gauges, and
piezometers, as part of the post-removal site control plan. U.S. EPA expects that
groundwater may need to be monitored for up to 30 years or longer after the completion
of the cap to satisfy federal and state regulations. Long-term groundwater monitoring
shall be consistent with the requirements of CERCLA, the NCP, and other applicable
state and federal laws, if any.

4 The discussion on pp. 50 -51 of the draft HHCA Report regarding (ho number and location of new
borings, piezometers, and monitoring wells, and Figure 5,5 showing the location of proposed monitoring
wells, represents « proposal by GM that Is subject to modification by U.S. EPA during review ond approval
of the pie-design groundwater investigation data collection plan.

12
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The draft EECA Report states that gtoundwatcr "[mlonitoring wells will be removed
from the program and abandoned following four consecutive events reporting all
parameters below MCLs. No monitoring will be required once MCLs are achieved for
ull monitoring wells located outride the WMB." (Step. 51). U.S. EPA expects to
evaluate and determine the criteria for abandonment of monitoring wells and other
monitoring points and the termination of the long-term groundwater monitoring program
as part of the post-removal site control plan.

Comments on Riverbank Stabilization.

40. While the draft EECA Report states (see p. 42), that GM found that "only « small
number of small trees had toppled .over," trees along the river will continue to fall down
from a variety of reasons, including ice storms, high winds, lightning strikes, disease and
old age. Maintenance of the riverbank, including removal of toppled trees along the
rivcrbank will be an important part of post-removal site controls. In addition, white the
draft EHCA Report speaks only of a potential for erosion to expose waste along the .
rivcrbank, waste has already been exposed in some areas.

41. The draft EHCA Report states that "fp]revention of riverbank erosion,
preservation or the environment, and maintenance of the appearance of the Slillwatcr
River are considered to be of equal concern," (Seep. 68). Because of potential risks to
human health and the environment, prevention of riverbank erosion takes precedence
over maintaining the appearance of the Stillwater River.

Comments on Fencing andSlgnage.

42. The draft BECA Report further indicates that fencing around the Site will be
removed. U.S. EPA expects to evaluate the need to maintain physical barriers, such as
fencing and gates, and signage as part of the design and the post-removal site control
ph»n.

Comments on Institutional Controls.

43. Institutional controls will be needed to supplement the engineered controls
proposed under Alternatives 2,3, and 4. The institutional controls will need to be applied
to areas of the Site where waste/contaminated soils will remain in place and to HI eas
(whether on-sitc or off-site) where site-linked contaminants have contaminated the
underlying groundwater. The consent of the property owner will be necessary for the
imposition of such institutional controls. Such areas will include "buffer areas" referred
to in the draft EECA Report. Traditional institutional controls may include zoning,
property use restrictions, etc.; however, they do not include fencing or monitoring as
indicated in the draft EECA Report. (See p. 43-44). The State of Ohio enacted the
Uniform Environmental Covenants Act in 2004, which is expected to simplify the tusk of
imposing institutional controls at the Site.

13
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Comments on Waste Consolidation.

44. Excavation of the waste from the southern portion of the Site and its
reconsolidation under the cover for the Site is a component of nil alternatives except the
no action alternative. (See, e.g., pp. 48,53, attdSS). To help ensure that the performance
standards are achieved, a functional wetland will be created in this area to provide
treatment for any residual contamination that may remain after waste reconsoliclation.
For purposes of measuring compliance (see paragraph 23 above), the waste management
boundary encompasses a waste management area that includes the capped lundiill, the
treatment wetland, and any portions of the Site directly between the cap and wetland.
The party performing the response action must demonstrate ownership or control of the
property through enforceable institutional controls. Principal threat wastes, e.g., drums
with TCB, that are discovered during waste reconsolidation, will not be placed under the
cap, but will be transported off-site for appropriate disposal.

C. Modifications to the Comparison of Alterpntivea

45. See comments in paragraph 17, above, comparing the caps proposed for
Alternatives 2,3, and 4.

46. The draft EECA Report unfavorably compare (yet pp. vii - v«/) the
leuchatc/groundwater extraction and treatment component of Alternative 3 us more
passive and longer term than the in situ ozone treatment component included in
Alternative 4. The draft EECA Report also stales (see p. vi/i) that Alternative 4 is
expected to be completed within 2 years reducing the inherent hazards on-$Hc in a shorter
time frame compared to Alternative 3, which is expected to operate for more than 30
years. U.S. EPA docs not regard the leuchate/groundwater extraction and treatment
system in Alternative 3 as more passive than the in situ treatment component in
Alternative 4. Given the inclusion of treatment contingencies in Alternative 4, the in situ
treatment in Alternative 4 could take significantly more than 2 years to complete. The
sheet pile wall and leachatc/groundwater extraction and treatment system of Alternative 3
would also quickly result in minimising the migration of contaminants across the waste
management boundary but at greatly increased cost as compared with Alternative 4; the
in situ treatment option in Alternative 4 would also minimise the migration or
contaminants across the waste management boundary, but in a somewhat longer
timeframe than the sheet pile wall.

47. The draft EECA Report states thai Alternative 4 will provide u greater reduction
in mobility of contaminants than Alternative 3. (Seep. vitt). U.S. EPA expects that the
opposite may be tine considering that extent of the sheet pile wall and pump and treat
system proposed in Alternative 3.

48. The draft EECA Report unfavorably compares Alternative 3 with Alternative 4
(see. e.g., pp. vtl - viii) by stating that the Icachate/groundwater extraction and treatment
of Alternative 3 is a groundwatcr treatment technology whereas the in situ o/.ono
treatment included in Alternative 4 is a source treatment technology. Since in situ ozone
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treatment is primarily aimed at destroying contaminants in source area groundwatcr and
may have only a limited effect on contaminants in those portions of the landfill situated
atop the groundwater, U.S. EPA regards both the leachate/groundwater extraction and
treatment and the in situ ozone treatment PS source area groundwater treatment
technologies,

49. The draft EECA Report states (set, e.g., p, vlil) that the leachate/groundwater
extraction and treatment component of Alternative 3 would be expected to be necessary
for at least 30 years (a period equal to the period over which the sheet pile walk arc
expected to need to be maintained) while the in situ ozone treatment of Alternative 4
would be expected to be needed for as little as two years. The draft EECA Report also
states that, given the difference in operational periods and the frequent flooding of the
Site, the kachatc/groundwatcr extraction and treatment will require additional
maintenance. These advantages will be reduced to the extent that additional In situ
treatment is necessary under the treatment contingencies included in Alternative 4. In
addition, the effect of flooding will be minimized given that the treatment building would
be located on high ground in the northern portion of the Site.

50. U.S. EPA does not necessarily agree with the statements in the draft EBCA
Report that the sheet pile wall in Alternative 3 would remove both floodway and
floodplain storage, as stated by the draft EECA Report (see, e.g>, pp. x and 74). The
impact on floodplain storage would depend upon the design and construction of sheet pile
wall. The ACM included in Alternatives 2 and 4, however, may remove such storage
unless a volume of soil equivalent to the volume of the ACM is removed from the
floodplain.

51. The draft EECA Report states (sea p. ix) that Alternatives 1 and 2 are estimated to
achieve MCLs at the waste management boundary and beyond in the same period of
time. U.S. EPA believes that it is unlikely that Alternative 2 will not achieve MCLs at
the waste management boundary and beyond more quickly than Alternative 1.

l>. Preferred Response Action Alternative

52. Alternative 4 is the preferred response action alternative. Since Alternative 4
does not meet state capping ARARs, a variance from or waiver of those ARARs would
be necessary before Alternative 4 could be selected as the removal action for this Site.
Given site-specific characteristics and the extensive removal action previously completed
at the Site, U.S. EPA believes that such a waiver would be justifiable based upon
equivalent performance of the alternative compared to ARARs.

K. Appendices

53. U.S. EPA has previously sent correspondence WJlh comments on many of the
appendices to the draft EECA Report. None of this correspondence has been included in
Ihc appendices. To the extent these comments have not already been incorporated, they



USEPfi /Superfund 10 = 3128864071 MfiR 07'07 9 = 22 No .002 P.16

are hereby incorporated by reference in the corresponding appendix, except as
inconsistent with this letter.

This approval letter does not extend to appendices to the draft EECA Report to the extent
such appendices arc inconsistent with this letter.

F. Conclusion and Submission of Final EECA Renort

54. U.S. EPA understands that further revisions of the draft EECA Report may not
best serve the interest of timely progress toward cleanup of the Site. Therefore, U.S.
EPA hereby modifies and approves the draft EECA Report in accordance with the
comments provided in this letter and pursuant to paragraph 2.2.B of Section V of the
AOC. No modifications are necessary in the text of the draft EECA Report in preparing
the final EECA Report, with the exception of the following modifications:

• The draft EECA Report is marked with a legend that states: "Confidential
- Submitted as Part of Settlement Negotiations This Document or Its
Contents May Not Be Used For Any Purpose Other Than Settlement
Negotiations Reference No. 7043-90". Please remove this legend from the
final EECA Report.

• Appendices in the draft EECA Report were provided only on u compact
disc. Please submit paper copies of all appendices with the finul EECA
Report.

OM may of COUKC incorporate the comments above into the final EECA Report to
facilitate the public comment process. Please do not make any other revisions in the final
EECA Report. Please submit the final EECA Report with the modifications noted in this
letter no later thnn thirty (30) days of receipt of this letter, as required by Task 5 of
Attachment 1 of the Administrative Order by Consent. U.S. EPA and Ohio EPA should
receive complete, final paper copies of the final EECA Report including the necessary
appendices on or before this date. The number of copies should include five copies to
U.S. EPA and two copies to Ohio EPA. U.S. EPA plans to start the public comment
period promptly after receiving the final EECA Report.

If you have any questions regarding this letter, please contact me at (312) 886-4442 or
ohl.matthcw@cpa.gov.

Sincerely.

Matthew J. Ohl
Remedial Project Manager
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cc via e-mail: Jean Cauficld, OM
Ed Peterson, OM
Bill McParland. OM
Mike Tomka, CRA
Matt Mankowski, U.S. EPA
Terry Branlgan, U,S. EPA
Joe Smtndak, Ohio EPA
Mark Allen, Ohio EPA
Ann Flshbein, Ohio EPA
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Under penalty of law, I certify that, to the best of my knowledge, after appropriate inquiries of all
relevant persons involved in the preparation of this EE/CA Report, the information submitted is
true, accurate and complete.

Robert W. Rule, Project Coordinator
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EXECUTIVE SUMMARY

General Motors Corporation (GM) has prepared this Revised Engineering Evaluation
and Cost Analysis (EE/CA) Report for the Garland Road Landfill Site in West Milton,
Miami County, Ohio (Site) in accordance with the requirements of Administrative Order
V-W-'95-C-296 (Order) entered into by GM and U.S. Environmental Protection Agency
(U.S. EPA) on June 7, 1995. U.S. EPA directed GM to streamline the EE/CA report by
focusing on a limited range of practical alternatives for the Site that protect human
health and the environment and meet the response action objectives (RAO) stated in the
Order.

The Site is an inactive, approximately 24-acre landfill located in a rural agricultural and
residential area. The Site is bordered on the north by Frederick Garland Road, on the
east by the Stillwater River, and on the south and west by farm fields. The Site lies
within the annual and 10-year flood plains. The Site was operated as a landfill between
the early 1960s and 1970 and was used for disposal of domestic, commercial, and
industrial wastes.

The surface materials at the Site consist of soils and waste materials. Most of the surface
soils are covered with relatively heavy vegetation, including trees, shrubs, and grass. In
general, the stratigraphic units encountered at the Site are as follows:

1. Fill/waste unit (not present across the entire Site);

2. Till unit (not present across the entire Site);

3. Sand/gravel unit; and

4. Limestone bedrock.

Attention was drawn to the Site in March 1991 when a Site inspection was conducted by
the Ohio Environmental Protection Agency (OEPA). A number of environmental
investigations were subsequently completed at the Site by U.S. EPA, OEPA, and GM. In
addition, GM completed a significant Removal Action in 1997. On June 7, 1995,
U.S. EPA and GM entered into the Order requiring completion of an EE/CA for the Site.

As part of the Removal Action and EE/CA investigation, GM installed six shallow and
three deep monitoring wells in 1995 and 1996 to evaluate groundwater conditions at the

Site. Sample analytical results indicated that the shallow and deep groundwater was
contaminated, primarily with volatile organic compounds (VOCs). Contaminants in the

shallow groundwater were migrating laterally toward the Stillwater River and vertically
into the deep groundwater.
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In 1998, U.S. EPA determined that additional deep overburden groundwater
investigations were required to characterize the deep groundwater off-Site and
determine whether Site contaminants were migrating under the Stillwater River toward
downgradient groundwater receptors. GM installed and sampled nine deep monitoring
wells just east, south, and north of the Stillwater River from 1999 to 2002 under Deep
Overburden Investigation Work Plans approved by U.S. EPA. Sample analytical results
indicated that a groundwater contaminant plume was migrating south from the Site
toward the Stillwater River. Trichloroethene was detected above its maximum
contaminant level (MCL) in monitoring well MW-6 located just north of the Stillwater
River.

The distribution of contaminants at the Site is summarized below.

• Soil

Acetone, methylene chloride, and trichloroethene were reported consistently.

Other VOCs were reported occasionally.

Various semivolatile organic compounds (SVOC) were reported occasionally.

Pesticides and polychlorinated biphenyls (PCB) were reported occasionally.

Various inorganics were reported.

• Groundwater

The VOCs cis-l,2-dichloroethene; trichloroethene; and vinyl chloride were

reported consistently. Other VOCs were reported occasionally.

Various SVOCs were reported occasionally.

No pesticides or PCBs were reported.

Various inorganics were reported.

• Waste

Test pits were excavated to define the extent of waste.

Screened debris samples were analyzed for toxicity characteristic leaching

procedure (TCLP) parameters. GM's analytical results indicated that the debris

was non-hazardous, but U.S. EPA's analytical results indicated that hazardous

concentrations of vinyl chloride were present in the debris.

• Stillwater River sediment

Toluene was reported consistently. Other VOCs were reported occasionally.
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Several SVOCs were reported inconsistently.

Pesticides were reported occasionally and PCB Aroclor 1221 was reported in

three samples (one collected upstream of the Site and two collected adjacent to

the Site).

Various inorganics were reported.

GM evaluated and screened potential response action technologies that meet the
following RAOs for the Site specified in the Order:

• Prevention or minimization of the release of hazardous substances so that they do
not migrate and cause dangers to present or future public health or welfare or the
environment;

• Prevention or abatement of actual or potential exposure of nearby human
populations, animals, or the food chain to hazardous substances, pollutants, or
contaminants;

• Prevention or abatement of actual or potential contamination of drinking water
supplies or sensitive ecosystems;

• Stabilization or elimination of hazardous substances in drums, barrels, tanks, or
other bulk storage containers that may pose a threat of release;

• Treatment or elimination of high levels of hazardous substances, pollutants, or
contaminants in soils or sediments largely at or near the surface that may migrate;

• Elimination of the threat of fire or explosion; and

• Mitigation or abatement of other situations or factors that may pose threats to public
health, public welfare, or the environment.

Also, the response action alternative evaluation process was focused toward the
presumptive remedy identified by U.S. EPA as being appropriate for municipal landfill
sites. The presumptive remedy includes the following components:

• Caps or covers;

• Leachate/ground water collection;

• Leachate/groundwater treatment;

• Landfill gas collection and treatment; and

• Institutional controls.
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Riverbank stabilization, Site access restriction, and the "no action" scenario were also
evaluated. All the components were evaluated with respect to their advantages and
disadvantages. The following technologies were selected for incorporation into
response action alternatives:

• Caps and covers

Current Ohio Solid Waste Cap

GCL with 18 inches of soil

2-foot 1 x 1O7 cm/sec clay cap with frost protection

• Leachate/ground water collection

Extraction wells

• Leachate/groundwater treatment

Ex situ Air stripping and discharge to river

In situ Ozone sparging

• Landfill gas collection and treatment

Passive gas vents with contingency for activated carbon treatment

• River bank stabilization

Steel sheet piling and bank restoration

Riverbank restoration using Articulated Concrete Mats (ACM), permanent turf

reinforcement, and vegetative seeding

• Institutional controls

Deed restrictions

Groundwater monitoring

Based on its evaluation of response action technologies, GM developed four Site-wide
alternatives. The following response action alternatives were developed using
technologies that meet RAOs specified in the Order:

• Alternative 1: No action

• Alternative 2: Source Containment with Current Ohio Solid Waste Cap,
Riverbank Stabilization, Groundwater Monitoring, and
Institutional Controls
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• Alternative 3: Source Containment with Impermeable Cap, Sheet Piling along
east side and south end of Site, Leachate Extraction and
Treatment, Groundwater Monitoring, and Institutional Controls

• Alternative 4: Source Containment with Impermeable Cap, River Bank
Stabilization, Source area Groundwater Treatment, Groundwater
Monitoring, and Institutional Controls

GM evaluated the four alternatives with respect to three broad criteria including
(1) effectiveness, (2) implementability, and (3) cost. Alternative 1, "no action," would not
provide overall protection of human health and the environment under current or future
land-use scenarios because the risks posed by direct contact with the contaminants at the
Site would remain. Trichloroethene concentrations at the Site also currently exceed
MCLs, however, the groundwater at the Site is not used for potable drinking water or
other purposes. Future groundwater use is expected to be consistent with current
groundwater use. Residents in the area utilize City water. In addition, off-Site
migration of groundwater contamination, exposed waste, and riverbank erosion would
not be addressed.

Under Alternatives 2 through 4, the landfill would be capped. These alternatives would
therefore offer similar degrees of protection of human health and the environment from
direct contact with the landfill's contents. Each of these alternatives protects human
health and the environment by isolating the waste, thus preventing any future direct
contact. All of the capping alternatives will result in a removal of existing habitat within
the cap footprint, including mature trees, however this should be minimal as the more
ecologically valuable trees are located in the riparian zone along the riverbank.
Furthermore, improved stormwater management for each of the capping alternatives
would result in decreased sediment loading to the Stillwater River during precipitation
and snowmelt runoff.

To ensure waste on the eastern margin of the landfill (i.e., the margin adjacent to the
Stillwater River) does not erode into the river in the future, engineered controls are
included in Alternatives 2 through 4. These erosion controls include Articulated ACM
riverbank stabilization in select areas for Alternatives 2 and 4 and sheet piling for
Alternative 3. During riverbank stabilization, all existing habitat and the existing
aesthetic characteristics of the riverbank would be destroyed during sheet pile wall
construction; therefore, habitat restoration to reduce these effects is also a necessary
component of Alternative 3. The ACM riverbank stabilization would involve much less
destruction of habitat and aesthetic appearance and a portion of that loss would be short
term as the articulated blocks allow vegetation other than substantive trees to grow
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through the engineered voids. In addition, the ACM approach would only be installed
in select areas, which show signs of erosion or bank instability, thus preserving a portion
of the riparian zone in those areas where no controls are needed.

Alternatives 2 to 4 address current groundwater contamination and its continued
off-Site migration in the future. While all of the caps are roughly equivalent, the
Alternative 2 cap would allow marginally less infiltration of precipitation, theoretically
allowing less leaching of contaminants from remaining waste. However, any
measurable, observable difference resulting from less infiltration under Alternative 2 is
anticipated to be inconsequential due to the small volumetric differences between the
alternative caps and the prior removal of drummed waste and associated contaminated
soil. Furthermore, Alternative 2 does not include leachate/ground water treatment,
which could enhance the existing natural attenuation of current groundwater
contamination. A leachate collection and treatment system is included in Alternative 3
and ozone sparging is included in Alternative 4 to reduce concentrations within the
Waste Management Boundary (WMB) and allow groundwater outside the WMB to
naturally attenuate to levels less than the MCLs within a reasonable period of time.
Thus groundwater contamination outside the WMB may remain for a longer period of
time under Alternative 2.

Alternatives 2 through 4 all include the same institutional controls necessary to protect
human health at the Site during future land use as well as the environment under
current and future land-use conditions. These controls will ensure that contact with the
waste materials and contaminated groundwater will not occur into the future.

Alternatives 2 through 4 would all meet chemical-, action-, and location-specific
applicable or relevant and appropriate requirements (ARARs).

Alternatives 2 through 4 would be equally effective with respect to the caps installed
and riverbank stabilization. All of the cap designs are essentially equivalent in
long-term effectiveness and permanence in that they will prevent direct contact with the
waste, significantly reduce infiltration through the cap and, with periodic maintenance,
will maintain effectiveness over time. The bank stabilization measures should similarly
achieve long term effectiveness with periodic maintenance.

Alternatives 1 and 2 have no active groundwater treatment, but rely on natural
attenuation to reduce off-Site migration of contaminants exceeding MCLs. Once
achieved, this natural reduction would be permanent, although the period of time
necessary to achieve the reduction will be longer than for Alternatives 3 or 4.
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For Alternatives 3 and 4, leachate extraction wells, air stripping and ozone sparging are
all reliable, proven technologies that provide permanent protection with regular
inspections and maintenance. However, the leachate/ground water extraction and
treatment in Alternative 3 is more passive and long term than the in-situ ozone
treatment in Alternative 4, and since the Site is prone to extensive flooding, additional
maintenance is expected for Alternative 3 versus Alternative 4 where the groundwater
treatment objectives are expected to be met within 2 years. The effectiveness of the
ozone sparging technology is dependent on the ability to target the areas where the
highest levels of VOCs are present that may migrate off-Site to the south. Ozone
sparging is a source treatment technology whereas the leachate extraction wells and air
stripping is a groundwater treatment technology. Success of the ozone sparging will
eliminate the source in the area that was treated, whereas the leachate/groundwater
extraction treatment does not address the source which could result in a longer-term
treatment system. Although Alternatives 2 and 4 differ from Alternative 3 with respect
to leachate/groundwater treatment, they would have the same long-term effectiveness
because if the desired results are not achieved within the reasonable timeframe for
Alternatives 2 and 4, GM would propose a contingency plan. GM would evaluate
potential modifications to this treatment system and/or research other potential
treatment technologies and their cost and present the evaluation to U.S. EPA to
determine whether additional treatment activities were warranted based on costs and
benefits.

Alternatives 1 and 2 would not reduce the toxicity, mobility, or volume of contaminants
through treatment because no treatment is included.

Alternative 4 would provide better reduction of the toxicity, mobility, and volume of
contaminated groundwater through treatment than Alternative 3. Ozone sparging
proposed in Alternative 4 is a source treatment technology that destroys the source
whereas the leachate/groundwater extraction treatment technology proposed in
Alternative 3 does not treat the source but only the leachate/groundwater. Both
treatments are irreversible, breaking down the products into non-harmful constituents
(carbon dioxide and water). Treating the source as opposed to the
leachate/groundwater will decrease the amount of residuals after treatment and will
reduce the overall treatment timeframe. Alternative 4 is expected to be completed
within 2 years reducing the inherent hazards on-Site in a shorter time frame compared
to Alternative 3, which is expected to operate for more than 30 years.

All the alternatives except Alternative 1 would pose some degree of short-term risk
during their implementation. The significance of the risk would depend on the nature
and duration of response action. For example, a field crew might be exposed to
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contaminants during remedial activities. In addition, under Alternatives 2 through 4,
there would be increased traffic in the community and some destruction of Stillwater
River habitat as well.

The short-term risks associated with Alternatives 2 through 4 would be similar with
respect to construction of the landfill cap, although there may be somewhat more habitat
destruction along the riparian zone in Alternative 2 where the slide slope of the cap
terminates. The riverbank stabilization in Alternative 3, involving construction of the
sheet pile wall, would be more extensive, involve more risk to worker safety during
installation, involve greater potential of riverbank/landfill failure into the river
following vegetation removal and prior to sheet pile completion, and more short term
habitat destruction than the riverbank stabilization using ACM in Alternatives 2 and 4.
Most of the short-term risk to worker health associated with the components of
Alternatives 2 through 4 would result from waste consolidation and fugitive dust
emissions during construction activities. There might also be some risks to the
environment associated with potential discharges of Site soils and waste to the Stillwater
River during bank stabilization and grading activities along the riverbank. Engineering
practices such as dust suppression techniques and use of silt fencing would be fairly
effective in minimizing short-term impacts during construction activities. Alternatives 3
and 4 include leachate/groundwater collection and/or treatment, whereas
Alternatives 1 and 2 do not have leachate/groundwater treatment. Thus, the
groundwater component of Alternatives 3 and 4 would be more intrusive and
labor-intensive and would require more support equipment and on-Site activities.

Alternatives 1 and 2 are estimated to achieve MCLs at the WMB and beyond in
approximately 37.5 years (from 1997) based on the calculations for monitored natural
attenuation presented in Section 5.2.4, since neither alternative includes
groundwater/leachate treatment. With ozone treatment of the source in Alternative 4,
the expectation is to achieve MCLs at the WMB and beyond in approximately 33.5 years
(from 1997) as detailed in Section 5.2.4. It is estimated that leachate/groundwater
extraction treatment in Alternative 3 will be somewhere between 33.5 and 37.5 years to
achieve MCLs at the WMB and beyond, since leachate/groundwater extraction
treatment is not a source treatment but does treat leachate/groundwater.

Alternative 1 would require no technical implementation and would therefore be the
easiest alternative to implement. Alternatives 2 through 4 all include proven
technologies that have been used at numerous sites. Alternatives 2 through 4 all include
a cap and riverbank stabilization. The caps in Alternatives 2 through 4 are roughly
similar to implement, although the transition at the edge of the cap for the Alternative 2
cap could be somewhat challenging due to the blending of a think cap into existing
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grades. The sheet pile wall in Alternative 3 would be the most difficult and labor
intensive riverbank stabilization component to implement. Implementing the work
without slope failure or accidental discharge to of soil into the Stillwater River may be
difficult.

The ability to technically implement Alternatives 4 is easier than Alternative 3 with
respect to leachate/groundwater collection and/or treatment. Since the Site is within
the floodplain of the Stillwater River, which inundates the Site on average once every
2 years, the potential for flooding of the systems required for leachate/groundwater
extraction and treatment system proposed in Alternative 3 is greater than the ozone
sparging system proposed in Alternative 4 because of the length of treatment (2 years
for ozone treatment and 30 plus years for leachate/groundwater extraction and
treatment). The leachate extraction system and air stripper would also require regular
long-term inspection and maintenance. Iron fouling of the air stripper is a common
technical challenge in treating anoxic landfill leachate and groundwater. The ozone
sparging system included in Alternative 4 would require regular inspection and
maintenance, but for a much shorter time period and with few anticipated
complications. The effectiveness of the ozone sparging is related to the ability to
adequately disperse the ozone into the effected areas of the aquifer. Therefore, a
pre-design assessment of groundwater conditions will be implemented. Alternatives 1
and 2 do not provide for groundwater treatment.

The ability to monitor the effectiveness of the leachate containment system in
Alternative 3 would be limited to a degree by the presence of the Stillwater River
immediately downgradient of the Site. Because monitoring wells could not be installed
immediately downgradient of the sheet pile wall, the effectiveness of the containment
system would be indirectly evaluated by monitoring the water levels in the extraction
wells to ensure that they are lower than the level of the Stillwater River. The
effectiveness of leachate treatment would be evaluated by sampling air stripper influent
and effluent. The effectiveness of the ozone sparging would be evaluated by the
collection of samples from the monitoring wells installed downgradient of the ozone
treatment. The effectiveness of the cap and of riverbank stabilization would be
evaluated by direct observation during inspections. Groundwater monitoring would be
critical for evaluating the effectiveness of groundwater remediation south of the landfill.
Under Alternative 3, groundwater monitoring would be used to verify the groundwater
extraction system's capture zones and to evaluate the changes in VOC concentrations
over time. Under Alternative 4 groundwater monitoring would be used to evaluate the
effectiveness of ozone sparging and to determine whether it is necessary to initiate
contingent groundwater extraction.
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Alternative 1 would be relatively easy to implement administratively because no active
work is required. Alternatives 2 through 4 include riverbank stabilization components,
and although no permits are required it would be necessary to coordinate activities
along the riverbank with state agencies such as OEPA and Ohio Department of Natural
Resources (ODNR), Miami Conservancy District (MCD), as well as with the U.S. Army
Corps of Engineers. The sheet pile wall in Alternative 3 would provide the most
administrative challenges because it would be removing both floodway and floodplain
storage from the watershed. Alternatives 2 through 4 include the same institutional
controls (access and deed restrictions); thus, they would have the same administrative
implementability in that regard. Alternative 2 through 4 also include additional
investigation, which includes construction of monitoring wells within the neighbor's
farmland. The neighbor must be notified of the locations of the monitoring wells within
his field to ensure their safety.

The present-worth costs for the alternatives, from highest to lowest, are as follows:
(1) Alternative 3 at $16,453,691; (2) Alternative 2 at $6,506,965; (3) Alternative 4 at
$5,578,621.-
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1.0 INTRODUCTION

General Motors Corporation (GM) has prepared this Revised Engineering Evaluation
and Cost Analysis (EE/CA) Report (Report) for the Garland Road Landfill Site (Site) in
West Milton, Miami County, Ohio, in accordance with the requirements of
Administrative Order V-W-'95-C-296 (Order).

Since 1991, various environmental investigations and removal actions have been
conducted at the Site. GM, the participating respondent for the Site, tasked
Conestoga-Rovers & Associates (CRA) to prepare and implement an EE/CA Work Plan
for the Site pursuant to the requirements of the Order, which was entered into by GM
and U.S. Environmental Protection Agency (U.S. EPA) on June 7, 1995. CRA conducted
EE/CA investigation activities and submitted an EE/CA Report to U.S. EPA in May
1998. U.S. EPA rejected the EE/CA Report and determined that additional deep
overburden groundwater investigations were required to characterize the deep
groundwater downgradient of the Site and determine whether Site contaminants were
migrating under the Stillwater River toward downgradient groundwater receptors. GM
completed Deep Overburden Groundwater Investigation activities from 1999 to 2002 in
accordance with EPA approved Deep Overburden Groundwater Work Plan dated
August 1999.

U.S. EPA tasked the Tetra Tech EM Inc. (Tetra Tech) Superfund Technical Assessment
and Response Team (START) to use the data collected during the Deep Overburden
Groundwater Investigation activities to revise the EE/CA Report in accordance with the
Scope of Work (SOW) in Attachment 1 of the Order. Also, U.S. EPA directed START to
streamline the EE/CA Report by focusing on a limited range of practical alternatives
that meet the Response Action Objectives (RAO) defined in the Order. The EE/CA
prepared by START was submitted as a draft to U.S. EPA on December 16, 2002,
however, U.S. EPA did not complete a full review.

U.S. EPA and GM have continued to discuss acceptable components and alternatives.
Additional data has been collected and evaluated to support the discussion. This Report
has been prepared in accordance with discussions with U.S. EPA and applicable
U.S. EPA guidance.

The purpose and organization of this Report are discussed below.
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1.1 STATEMENT OF PURPOSE

The purpose of this Report is to document the Revised EE/CA for the Garland Road
Landfill Site by:

• Presenting removal action investigation results;

• Presenting Site characterization data collected in accordance with the EE/CA Work
Plan and Deep Overburden Groundwater Investigation Work Plan;

• Incorporating the results of the U.S. EPA Site-specific streamlined risk evaluation
(SRE);

• Identifying the response action scope, goals, and objectives;

• Identifying potentially applicable response action technologies;

• Screening and evaluating response action technologies;

• Assembling response action alternatives potentially applicable to the Site; and

• Presenting a detailed comparative analysis of the assembled alternatives.

1.2 REPORT ORGANIZATION

This Report consists of an executive summary and seven sections:

Section 1.0 Introduction.

Section 2.0 Site Characterization - presents a Site characterization based on the
Removal Action Investigation, the EE/CA Investigation, Deep
Overburden Groundwater Investigation, 2003 Ohio Environmental
Protection Agency (OEPA) Expanded Site Investigation, and the SRE.

Section 3.0 Identification of RAOs - discusses the RAOs, the response scope and
schedule, applicable or relevant and appropriate requirements (ARAR),
and planned response activities.

Section 4.0 Identification of Response Action Technologies - describes potential
response action technologies and summarizes preferred technologies
used to develop response action alternatives.

Section 5.0 Description and Evaluation of Response Action Alternatives - describes
and evaluates the response action alternatives.

Section 6.0 Comparative Evaluation of Response Action Alternatives - provides a

comparative analysis of the alternatives based on their effectiveness,
implementability, and cost.
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Section 7.0 References - identifies references used to prepare this Revised EE/CA
Report.
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2.0 SITE CHARACTERIZATION

This section presents an overview of the current conditions at the Site. The overview is
based on information collected during the Removal Action Investigation, the EE/CA
Investigation, the Deep Overburden Groundwater Investigation, 2003 OEPA Expanded
Site Investigation, and the SRE. Site description, background information, previous Site
investigations, removal actions, chemical distribution at the Site, and the conclusions of
the U.S. EPA SRE are also discussed.

2.1 SITE DESCRIPTION AND BACKGROUND

This section discusses the Site location and physical setting; present and past Site
operations; the Site geology, hydrogeology, and hydrology; the surrounding land use
and populations; sensitive ecosystems and sensitive and endangered species; and
meteorology.

2.1.1 SITE LOCATION AND PHYSICAL SETTING

The Site is located northwest of Dayton in West Milton, Miami County, Ohio. The Site
covers approximately 24 acres and is located in a rural agricultural and residential area.
The Site is bordered on the north by Frederick Garland Road, on the east by the
Stillwater River, and on the south and west by farm fields. The Site location is presented
on Figure 2.1 and the Site plan is presented on Figure 2.2.

The current local land use is primarily agricultural. The community nearest the Site is
West Milton, which has a population of approximately 4,645. The population residing
within 10 miles of the Site totals approximately 100,000.

The nearest community downstream of the Site is the City of Union. GM has had
several discussions with Mr. John Applegate, (City Manager for the City of Union)
regarding water demands of the City of Union. In the discussion with Mr. Applegate on
December 12, 2005, he provided the following information on the two existing City of
Union well fields:

• Well Field 1 - Consists of three wells south of Martindale Road (approximately
12,000 feet south of the Site). Each well has a normal pumping rate of
400 to 600 gallons per minute (gpm). The wells are screened from
80 to 120 feet below ground surface (bgs).

7043 (14) 4 CONESTOGA-ROVERS & ASSOCIATES



• Well Field 2 - Consists of one existing well and one proposed well north of
Martindale Road (approximately 10,000 feet south of the Site). The existing well
(300 feet North of Martindale) has a normal pumping rate of 400 to 600 gpm. The
well is screened at 80 feet bgs. The proposed well (300 feet North of existing well)
tested to 80 feet bgs at 900 gpm for 24 hours, and there was no drawdown at the
existing well 300 feet to the south.

It is important to note that the City of Union indicated that they currently have no plans
to install new wells further to the north in the foreseeable future. Residences located
near the Site are currently supplied with City water. During a discussion with
Mr. Applegate on December 21, 2005, he stated that currently there is no Master Plan for
the City of Union. The Master Plan is expected to be completed sometime in 2007.
Mr. Applegate did mention that he did not foresee the need for expansion of the well
field based on current growth numbers.

Per Ohio Department of National Resources (ODNR) groundwater resources of Miami
County, the Site is identified as an area of "Clayey till overlying non-waterbearing
Ordovician shaly limestone bedrock (yields less than 2 gpm). "This unit extends more
than 4,000 feet south of the Site. The Union Well Field is located in the "Thick Permeable
Deposits of Sand and Gravel (may yield as much as 500 gpm)." The northern extent of
this unit is more than 4,000 feet south of the Site.

The City of Union well fields are not expected to draw water from the Site due the
extensive distance away from the Site and the significantly different geologic units
(e.g., silty sands) in the area of Garland Road compared to the area closer to the wellfield
(e.g., sands and gravels).

The Site lies on the western bank of the Stillwater River, within the annual and 10-year
flood plains based on Federal Emergency Management Agency (FEMA) flood mapping.
The Stillwater River is a State Scenic River used for canoeing and fishing. Ponds of
standing water, possibly perched, are seasonally present in southern areas of the Site.
These ponds are located above the level of the river. Precipitation may run off the Site to
the river or infiltrate into subsurface soils.

The surface materials at the Site consist of soils and waste materials. Most of the surface
soils are covered with relatively heavy vegetation, including trees, shrubs, and grass. In
general, the stratigraphic units encountered at the Site are as follows:

1. fill/waste unit (not present across the entire Site);
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2. till unit (not present across the entire Site);

3. sand / gravel unit; and

4. limestone bedrock.

A gravel road runs southward across the Site from its entrance point off Fredrick
Garland Road to the southernmost point of the Site. Another gravel road runs adjacent
to the western fenceline in the northern half of the Site and through the middle of the
Site in the southern half. Access to the Site is restricted by a security fence that encloses
the Site except for a steeply sloped area along the Stillwater River. Site entry is
controlled at three locked gates, one at the northern and two at the southern fence lines

2.1.2 PAST AND PRESENT SITE OPERATIONS

The Site was operated as a landfill between the early 1960s and 1970 and was used for
disposal of domestic, commercial, and industrial wastes. The landfill has been inactive
since the early 1970s.

Attention was drawn to the Site in March 1991 when a Site inspection was conducted by
the OEPA. A number of environmental investigations were subsequently completed at
the Site by U.S. EPA, OEPA, and GM. On June 7, 1995, U.S. EPA and GM entered into
the Order requiring completion of an EE/CA for the Site.

2.1.3 SITE GEOLOGY, HYDROGEOLOGY, AND HYDROLOGY

The Site geology, hydrogeology, and hydrology are described below.

2.1.3.1 SITE GEOLOGY

The Site's geology and hydrogeology have been defined by installing 18 monitoring
wells (S-l through S-6, D-l through D-3, and MVV-1 through MW-9), advancing 14 soil
borings (SB-1 through SB-8 and BH1-99 through BH6-00), advancing six slope stability
borings (SLOPE-01 through SLOPE-06) at or near the Site, and completing a Seismic
Refraction Survey at the Site and to the south and west of the Site. Four soil borings (Bl
through B4) were also previously advanced by others north of the Site during a bridge
foundation investigation. Well logs obtained from the ODNR Division of Water for
residential wells RW-424 and RW-425 were also useful in defining the geology in the Site
vicinity. In addition, two staff gauges were installed in the Stillwater River in 1995, one
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north and upstream of the Site and one south and downstream of the Site. These staff
gauges were destroyed during the winter of 1995 to 1996. Three new staff gauges were
installed in the Stillwater River in 1999 as part of Deep Overburden Groundwater
Investigation activities, one north and upstream of the Site, one just east of the Site, and
one south and downstream of the Site. Over time, these staff gauges were destroyed by
weather and/or river flow conditions. Three new staff gauges were recently installed in
the Stillwater River in March 2006, two north and upstream of the Site on the bridge
abutment and one east of the Site, approximately 1,700 feet south of the bridge.
Monitoring wells MW-1 through MW-9 were also installed as part of the Deep
Overburden Groundwater Investigation activities. Monitoring well, staff gauge, and
soil boring locations are presented on Figure 2.3. Stratigraphic and completion details
for monitoring well and boring logs are presented in Appendix A.

As indicated in Section 2.1.1, three major overburden Stratigraphic units have been
identified at the Site. They are the fill/waste unit, the till unit, and the sand/gravel unit.
The distributions of these geologic units have been illustrated on two cross-sections.
The cross-sections are based on soil boring and geophysical data collected during the
Removal Action Investigation, EE/CA Investigation, and Deep Overburden
Groundwater Investigation activities. The cross-section locations are presented on
Figure 2.4. Figures 2.5, and 2.6 present the cross-sections depicting Site stratigraphy.

The uppermost unit over most of the Site is the fill/waste unit. This unit is not present
across the entire Site, as presented on Figure 2.5. At the southern end of the Site, the
sand/gravel unit occurs at the ground surface. The fill/waste unit has a maximum
thickness of approximately 30 feet. In the central portion of the Site, the till unit occurs
beneath the fill/waste unit. The till unit is lenticular in nature and therefore is not
continuous across the Site. This unit has a maximum thickness of approximately 15 feet.

The sand/gravel unit is present across the entire Site and directly overlies the bedrock
surface. This unit has a thickness of approximately 20 feet within the Site boundary and
gradually increases in thickness (to a maximum of 50 feet) near the Stillwater River. In
some places, the sand/gravel unit is the uppermost overburden unit (for example, at the
southern end of the Site and beyond). In the central portion of the Site, this unit is
overlain by the till unit. In other places, the fill/waste unit directly overlies the
sand/gravel unit. Bridge foundation borings Bl through B4 and residential wells
RW-424 and RW-425 indicate that the sand/gravel unit in the northern portion of the
Site extends beneath the Stillwater River to the east. This sand/gravel unit slopes
steeply upward, following the bedrock slope, and decreases in thickness as it extends to
the east.
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The limestone bedrock is encountered at depths ranging from about 8 to 80 feet bgs at
the Site. The bridge borings lying north of the Site and residential wells RW-424 and
RW-425 indicate considerable bedrock relief. A seismic refraction survey conducted as
part of the Deep Overburden Ground water Investigation in March and April 1999
confirmed that the limestone bedrock is present at elevations ranging from
approximately 725 to 800 feet above mean sea level (AMSL). According to the survey,
the bedrock elevation drops to 725 feet AMSL nearer to the Stillwater River.

2.1.3.2 SITE HYDROGEOLOGY

A total of 18 monitoring wells (S-l through S-6, D-l through D-3, and MW-1 through
MW-9) have been installed at or near the Site. Monitoring well S-3 was installed in the
fill/waste unit; wells S-l, S-2, S-4, S-5, and S-6 were installed in the sand/gravel unit;
well MW-7 was installed in the sand and gravel immediately above the clay till unit
(bedrock is present below till); and wells D-l, D-2, D-3, MW-1 through MW-6, MW-8,
and MW-9 were installed in the deep sand/gravel unit immediately above the bedrock.
Groundwater levels were measured in available monitoring wells in July 1995,
August 1995, August 1996, September 1997, September 1999, August 2000, June 2001,
June 2002, and March 2006. Shallow and deep groundwater contours are presented in
Appendix B. Single-well response tests were performed, and results are presented in
Appendix C.

Groundwater contours for data collected on March 31, 2006 for the shallow overburden
are presented on Figure 2.7. Based on the existing monitoring well network the
groundwater flow direction in the shallow overburden in the northern part of the Site
appears to be eastward toward the Stillwater River. Although unlikely, it is possible in
this portion of the Site that there is some southerly component of groundwater flow in
the shallow overburden. The groundwater flow direction in the shallow overburden in
the southern part of the Site is to the south-southeast. Based on the March 2006
groundwater level measurements, the horizontal gradient in the shallow overburden
ranges from 0.006 in the north to 0.011 in the south.

The following uncertainties or data gaps have been identified:

• Potential presence of bedrock between 725 and 740 feet AMSL south of the Site;

• Possibility that a portion of the deep groundwater may flow under the Stillwater
River;
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• Possibility that groundwater flows in a southerly direction within the Waste
Management Boundary (WMB);

• Refinement of fate and transport analysis; and

• Need for groundwater quality compliance wells outside the WMB.

Additional groundwater investigation tasks are outlined in section 5.2.2 to address
several of these uncertainties/data gaps.

The bedrock surface is encountered at elevations ranging from 750 to 780 feet AMSL. In
March 2006, groundwater was encountered in the deep overburden immediately above
the bedrock (that is, at monitoring wells D-l, D-2, D-3) at elevations ranging from
798.57 to 799.24 feet AMSL.

The groundwater elevations from 1995, 1996, 1997, 1999, 2000, 2001, 2002, and 2006 are
presented in Table 2.1 and indicate that the groundwater levels in the shallow and deep
wells in each well nest have been similar. Although there is a downward hydraulic
gradient at well nest S-3/D-1, well S-3 is installed in the fill/waste unit, which is
separated from the sand/gravel unit by the till unit at this location. The vertical
hydraulic gradient at well nest S-4/D-2 is upward and had a value of 0.13 on March 31,
2006. There was no vertical hydraulic gradient at well nest S-6/D-3 on March 31, 2006.

No consistent downward hydraulic gradient exists in the sand/gravel unit. The impact
of the deep overburden on the bedrock aquifer is unknown. However, regional
hydrogeologic information obtained from ODNR indicates that the Site overlies a
"non-water bearing ordovician shaly limestone bedrock" and that "meager supplies are
developed".

A strong hydraulic connection between the Stillwater River and shallow overburden
groundwater at the Site is indicated by the water table's response to changes in the river
level. During drum excavation activities, the water table in an open excavation at the
river level responded to an increase in the Stillwater River water level by producing
rapid seepage into the open excavation. The strong hydraulic connection with the
shallow overburden suggests that at least a portion of the groundwater flow discharges
to the Stillwater River. Most deep overburden groundwater probably discharges to the
Stillwater River, but there is a predominantly southern flow component that allows
contaminated groundwater to migrate at least a limited distance from the Site.
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2.1.3.3 SITE HYDROLOGY

The Stillwater River flows from north to south along the eastern boundary of the Site.
The river channel's width ranges from approximately 100 to 200 feet, as shown on
Figure 2.3. After flowing about 0.5 mile past the Site, the river meanders and flows from
east to west for approximately 0.25 mile. Southwest of the Site, the river meanders again
and flows to the south. The Site lies in the river's floodplain.

Other than some low lying areas within the southern-most portion of the Site, surface
water runoff generally flows to the east towards the Stillwater River. An intermittent
stream adjacent to but outside the southwestern corner of the Site flows south and enters
the river approximately 1,000 feet south of the Site. Surface waters that do not flow
directly off-Site are believed to infiltrate into the upper water table flow regime.
Groundwater in this regime flows toward and discharges to the Stillwater River or
migrates downward into the deep overburden groundwater.

2.1.4 SURROUNDING LAND USE AND POPULATIONS

The current land use around the Site is primarily agricultural. The nearest community is
West Milton, which lies approximately 1 mile north of the Site. The available population
estimates for communities within 10 miles of the Site in 2000 are summarized below.

Community Population

Arlington 1,351
Brookville 5,289
Clayton 13,347
Englewood 12,235
Laura 487
Ludlow Falls 210
Nashville 172
Phillipsburg 628
Pittsburg 392
Pleasant Hill 1,134
Potsdam 203
Tipp City 9,221
Troy 21,999
Union 5,574
Vandalia 14,603
Verona 430
West Milton 4,645
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An additional 10 communities are present within 10 miles of the Site for which
population estimates are not available. Based on the assumption that a total of

approximately 10,000 additional persons reside in these communities, the population of
the area within 10 miles of the Site is approximately 100,000 (U.S. Census Bureau 2002).

2.1.5 SENSITIVE ECOSYSTEMS AND SENSITIVE AND
ENDANGERED SPECIES

The Site lies on the west bank of the Stillwater River, a State Scenic River. A portion of
the Site along the riverbank is a potential foraging habitat for the Indiana bat, which is
an endangered species. However, the more critical roosting habitat is not present at the
Site. The U.S. Department of the Interior (U.S. DOI) approved drum removal along the
river-bank. Wetlands are present in the southeastern and southern parts of the Site.
ODNR and U.S. DOI letters regarding ecological habitat of the Site are included in
Appendix D.

2.1.6 METEOROLOGY

Meteorological conditions near the Site are monitored by the following weather stations:

Station Distance from Site

Bellefontaine 40 miles northeast
Dayton 14 miles southeast
Greenville 20 miles northwest
London 46 miles east
Marysville 54 miles northeast
Urbana 31 miles northeast
Wilmington 43 miles southeast
Xenia 27 miles southeast

The average annual precipitation in the vicinity of the Site is 40 inches, and winds are
generally from the south to southwest at an average velocity of 10 miles per hour.

2.2 PREVIOUS SITE INVESTIGATIONS AND REMOVAL ACTIONS

This section summarizes environmental investigations and removal actions completed at
the Site from 1991 to 2003. Soil, waste, groundwater, and sediment sampling and
analysis have been conducted by or for OEPA, U.S. EPA, and GM. Summaries of
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sampling, investigation, and Removal Actions conducted at the Site are presented

below. The analytical results are presented in Appendixes E, F, and G.

2.2.1 OEPA SAMPLING

In March 1991, OEPA conducted an inspection of the Site. OEPA returned to the Site in

July 1992 in order to conduct container and soil sampling. Four waste samples from

containers and four soil samples were collected by OEPA and analyzed by Betz

Analytical Services. Figure 2.8 presents the locations of the samples collected in July

1992. Volatile organic compounds (VOCs) were reported in container samples DRM001,

DRM002, and DRM003 and in soil samples S001, S002, and S003. Semi-volatile organic

compounds (SVOCs) were reported in container samples DRM001, DRM002, and

DRM003 and in soil samples S001 and S003. Pesticides were reported in container

samples DRM001, DRM002, and DRM003 and in soil samples S001, S002, and S003.

Polychlorinated biphenyls (PCB) were reported in soil sample S003. Various inorganics

were reported in all the container and soil samples. Analytical results for the samples
collected on July 1992 are presented in Appendix E.

2.2.2 U.S. EPA SAMPLING

On January 28, 1993, U.S. EPA performed a Site assessment. U.S. EPA returned on

March 23,1993, with the Technical Assistance Team (TAT) to conduct container and soil

sampling. Five container samples (A, E, G, J-top, and J-bottom) and seven soil samples

(B, C, D, F, H, I, and K) were collected in the northern, eastern, and southern parts of the

Site. Figure 2.9 presents the locations of samples collected in March 1993. VOCs were

reported in samples A, B, F, G, J, and K. SVOCs were reported in sample J. Pesticides
were reported in samples H and I. PCBs were reported in samples A and J. Inorganics
were reported in all samples except E, which was not analyzed for inorganics.
Analytical results for the soil samples collected on March 23, 1993 are presented in
Appendix E.

On April 7, 1993, additional sampling was conducted at the Site on behalf of the

U.S. EPA by a Field Investigation Team (FIT) from PRC Environmental Management,

Inc. (PRC). FIT collected one ground water sample from a residential well north of the

Site, four sediment samples (SD-01 through SD-04) from the Stillwater River, four soil

samples (SS-01 through SS-04) from the southern part of the Site, and two background

soil samples (SS-05 and SS-06) northwest of the Site. Figure 2.10 and Figure 2.11 present

the on-Site and off-Site locations, respectively, for samples collected in April 1993.
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The residential well sample was analyzed for inorganics to identify background
concentrations. The sediment samples were analyzed for SVOCs and inorganics.
SVOCs were reported in sediment samples SD-01 and SD-04, but the SVOC
concentrations were qualified as estimated. Inorganics were identified in sediment
samples SD-01 through SD-03 at concentrations comparable to those present in
background sediment sample SD-04. The soil samples were analyzed for VOCs, SVOCs,
pesticides, PCBs, and inorganics. VOCs were reported in all the soil samples except
SS-05 and SS-06, the background soil samples. SVOCs were reported in all the soil
samples except SS-01 and SS-06. Pesticides were reported in all the soil samples except
SS-05. The pesticide analytical results in samples SS-02 through SS-04 were qualified as
estimated or unconfirmed. Inorganics were reported in all the soil samples. Chromium,
copper, lead, magnesium, and nickel concentrations were an order of magnitude higher
in samples SS-01 through SS-03 than in background samples SS-05 and SS-06. Inorganic
results for sample SS-04 were generally higher than the background sample results but
lower than the results from samples SS-01 through SS-03. Analytical results for the soil,
ground water, and sediment samples collected on April 7, 1993 are presented in
Appendices E, F, and G, respectively.

2.2.3 U.S. DPI INVESTIGATION

The Site is located in an area of potential habitat for the Indiana bat, an endangered
species. At the direction of U.S. DOI, a biologist specializing in endangered species
reviewed the Site on July 20, 1995, to identify Indiana bat habitat. The only potential
habitat area was identified adjacent to a small island in the middle of the Stillwater
River. This area was further evaluated using a habitat suitability index model applied
by 3D Environmental Services in a report dated August 11,1995. The area was found to
provide foraging habitat but no roosting habitat. As roosting habitat is more critical,
U.S. DOI agreed that drum removal could proceed along the riverbank. The
U.S. DOI-approval letter is presented in Appendix D.

2.2.4 REMOVAL ACTIONS

On November 8, 1993, U.S. EPA issued GM a Unilateral Administrative Order (UAO)
pursuant to Section 106(a) of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 as amended (CERCLA), 42 U.S. Code (USC)
§9606(a) to complete Removal Action activities at the Site. GM submitted a Removal
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Action Work Plan that was approved by U.S. EPA on September 19, 1994, and a
Riverbank Drum Removal Work Plan that was approved by U.S. EPA in August 1995.

Between September 1994 and June 1996, drum removal activities were conducted at the
Site. The drum removal activities included:

• investigation of buried drum location by means of test pit excavations;

• drum excavation and inspection;

• drum sampling;

• drum over-packing and staging;

• waste consolidation; and

• drum transport and disposal.

A total of 8,830 surface and subsurface drums containing waste and 286 drums
containing quartz were removed from the Site. An additional 240 drums of waste that
had been released from damaged drums during inspection and over-packing were also
removed.

Between September 1994 and September 1997, soil excavation and treatment activities
were conducted at the Site. The soil excavation and treatment activities included:

• soil screening;

• excavation and staging of impacted soil;

• off-Site disposal of selected impacted soils;

• low-temperature thermal desorption (LTTD) treatment of impacted soil;

• regrading of residuals; and

• placement of soil cover over residuals.

Approximately 14,700 tons of impacted soil were treated and remain on Site. Debris
screened from the soil and asbestos-containing material also remain on Site beneath a
graded soil cover. The location of these materials is presented on Figure 2.12. The
Removal Action activities completed by GM cost approximately $7 million.
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2.3 SUMMARY OF SITE CHEMICAL DISTRIBUTION

This section summarizes the distribution of chemicals at the Site based on removal
action, EE/CA, Deep Overburden Groundwater Investigation sampling, and 2003 OEPA

sampling.

2.3.1 REMOVAL ACTION SAMPLING

This section summarizes the soil, waste, and groundwater sampling conducted during
the Removal Actions at the Site. Figure 2.13 presents the removal action sample
locations.

2.3.1.1 SOIL SAMPLING

Following the surficial container removal, a study of the extent of soil contamination
was conducted in areas where groups of containers were removed and at locations
selected in conjunction with the U.S. EPA on-scene coordinator (OSC) or remedial
project manager (RPM). The purpose of this study was to characterize residual soils and
to determine whether additional removal activities were necessary to protect human
health and the environment. As shown on Figure 2.5, the fill/waste unit has a
maximum thickness of 30 feet and a maximum north-south extent of 2,200 feet. This
unit's east-west extent was assumed to be equal to the Site extent of 250 to 400 feet.
Therefore, using an average fill/waste unit depth of 20 feet; an east-west dimension of
350 feet; and a north-south extent of 2,200 feet, the volume of fill/waste was estimated to
be approximately 570,000 cubic yards. Soil boring locations were selected based on
observations made during the container removal activities and were focused in the areas
most likely to have been impacted by container disposal.

A total of 15 soil borings were completed at the Site as part of Removal Action activities
(SB-1 through SB-8, S-l through S-5, D-l, and D-2). Soil boring locations are presented
on Figure 2.3. All augured boreholes were drilled using hollow-stem augers. Soil
samples were collected on a continuous basis using a split-spoon sampler in accordance
with American Society for Testing and Materials (ASTM) standard penetration test
Method Dl586-84.

Soil samples were collected from multiple intervals (0 to 12 inches bgs, 12 to 36 inches
bgs, 36 to 60 inches bgs, 60 to 84 inches bgs, and every other 24-inch interval to the

boring termination depth) at each soil boring. Samples were selected for chemical
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analysis based on visual evidence, photoionization detection (PID) readings, and field
screening data. A total of 25 soil samples (excluding duplicate samples) were collected
in July 1995 for chemical analysis for target compound list (TCL) VOCs, TCL SVOCs,
TCL pesticides and PCBs, and target analyte list (TAL) inorganics.

Acetone, methyl chloride, and trichloroethene were the only VOCs reported consistently
in soil samples collected at the Site. Acetone concentrations ranged from non-detect
(<10 micrograms per kilogram [fig/kg]) to 125,000 Mg/kg in boring S-4 (0 to 1 foot bgs).
Methyl chloride concentrations ranged from non-detect (<5 ng/kg) to 40 |J.g/kg in
boring SB-1 (0 to 1 foot bgs), and trichloroethene concentrations ranged from non-detect
(<5 Hg/kg) to 12,300 Hg/kg in boring SB-7 (5 to 7 feet bgs). Additionally, 2-butanone
methylethyl ketone; chlorobenzene; chloroform; 1,2-dichlorobenzene;
1,4-dichlorobenzene; 1,2-dichloroethane; 1,2-dichloroethene (cis and trans); naphthalene;
tetrachloroethene; toluene; 1,1,1-trichloroethane; trichloroethene; and xylenes were
reported to be present in the soil samples. SVOCs were reported at low concentrations
in all borings except SB-8 (5 to 7 feet bgs). The most frequently reported SVOCs were
polyaromatic hydrocarbons (PAH) at borings SB-1 (0 to 1 foot bgs), SB-5 (0 to 1 foot bgs),
SB-7 (5 to 7 feet bgs), and S-5 (3 to 5 feet bgs). The only pesticide or PCB reported
consistently was Aroclor 1254, which was reported in nine samples at concentrations
ranging from 0.11 to 5.0 milligram per kilogram (mg/kg). Several inorganics were
reported in all the soil samples. Some inorganic concentrations exceeded the calibration
range of the laboratory instruments and are qualified as estimated. Analytical results for
the soil samples collected in July 1995 are presented in Appendix E.

2.3.1.2 WASTE SAMPLING

The presence of buried drums was investigated by completing 57 test pits in the main
portion of the Site and four test pits along the riverbank. The test pits were visually
inspected for signs of buried drums and were screened for VOCs with a PID. Soils with
an organic vapor content greater than 50 parts per million (ppm) were considered to be
impacted and were treated accordingly. Most of the test pits yielded buried debris and
drums that were subsequently removed during removal action activities. An additional
nine test pits (TPA through TPI) were excavated to further define the southern extent of
waste at the Site and the limits of the landfill. Figure 2.13 presents the locations of the
testing pits. Test-pit logs are included in Appendix A.

Prior to soil treatment by LTTD, 1,000 to 1,500 cubic yards of debris was screened from
the soils. The debris was sampled and analyzed separately by GM and U.S. EPA. The
toxicity characteristic leaching procedure (TCLP) results for vinyl chloride for the GM
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samples collected from the material in the P-9 area were 0.15 and <0.01 milligrams per
liter (mg/L). GM's samples were collected, analyzed, and validated in accordance with
the U.S. EPA-approved Quality Assurance Project Plan (QAPP). GM's sample analytical
results were provided to U.S. EPA. U.S. EPA's sample analytical results were received
after GM's data had already been used to confirm that the debris was non-hazardous.
However, U.S. EPA's data indicated that four of the five debris samples contained vinyl
chloride concentrations ranging from non-detect to 0.58 mg/L and trichloroethene
concentrations ranging from non-detect to 0.090 mg/L. These results indicate that the
debris is hazardous waste (waste code D043 for vinyl chloride).

2.3.1.3 GROUNDWATER SAMPLING

Shallow groundwater flow at the Site is toward the river under non-flood conditions.
During flood conditions as river levels rise, there may be temporary reversals of the
groundwater flow direction. Monitoring well locations were selected by or in
conjunction with U.S. EPA and locations are presented on Figure 2.13. A total of seven
groundwater monitoring wells were installed (S-l through S-5, D-l, and D-2) during
removal action activities. Five wells (S-l through S-5) were shallow and were installed
to the water table, and two wells (D-l and D-2) were deeper and were installed above
the bedrock. All the wells were appropriately developed, and there was no indication of
grout permeation of the sand packs or screens. One of the shallow wells (S-l) was
installed at a location expected to be upgradient of the surficial drum areas. The
remaining six wells were installed at locations expected to be downgradient of these
areas.

After development of the monitoring wells, one round of groundwater samples (nine
samples, excluding duplicates) was collected between July 13 and 20, 1995. The samples
were submitted for analysis for TCL and TAL parameters specified in the QAPP.

The sample analytical results indicated that only VOCs were detected at elevated levels
in groundwater. Several VOCs were reported at concentrations above maximum
contaminant limits (MCLs). Benzene concentrations ranged from non-detect to
6.06 micrograms per liter (ug/L) (at well S-3); 1,1-dichloroethene concentrations ranged
from non-detect to 3,750 ug/L (at well S-4); cis-l,2-dichloroethene concentrations ranged
from non-detect to 3,220 Ug/L (at well S-4); trichloroethene concentrations ranged from
non-detect to 6,730 ug/L (at well D-2); and vinyl chloride concentrations ranged from
non-detect to 162 ug/L (at well S-4). The MCLs for these compounds are 5, 7, 70, 5, and
2 ug/L, respectively.
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Several other VOCs were reported in groundwater samples. Acetone was found in
several samples at concentrations ranging from non-detect to 1,380 p.g/L (at well S-5).
Also reported in the samples were methyl ethyl ketone (2-Butanone); carbon disulfide;
chlorobenzene; 1,1-dichloroethane; trans-l,2-dichloroethene; 1,4-dichlorobenzene;
ethylbenzene; 2-hexanone; methylene chloride; 4-methyl-2-pentanone; naphthalene;
tetrachloroethene; toluene; 1,1,2-trichloroethane; and xylenes.

Several SVOCs were reported in groundwater samples (primarily at well S-5) including
benzoic acid; 2,4-dimethylphenol; phenol; di-n-butyl phthalate; 1,2,4-trichlorobenzene;
and various PAHs. No inorganics were reported at concentrations above primary MCLs
in the groundwater samples, and no pesticides were reported in any groundwater
samples. Analytical results for the groundwater samples collected in July 1995 are
presented in Appendix F.

2.3.2 EE/CA SAMPLING

This section summarizes the soil, groundwater, and river sediment sampling conducted
during the EE/CA investigation at the Site. Figure 2.14 presents the EE/CA sampling
locations.

2.3.2.1 SOIL SAMPLING

Three soil samples were collected from the soil boring for monitoring well D-3 on
July 23,1996. These samples were collected from depths of 0 to 1 feet bgs, 4 to 6 feet bgs,
and 10 to 12 feet bgs. Figure 2.14 presents the location of well D-3. Acetone and
trichloroethene were the only VOCs reported in the soil samples. Acetone was detected
at an estimated concentration of 46 ug/kg and trichloroethene was detected at an
estimated concentration of 2.1 ug/kg (10 to 12 feet bgs). The SVOC
bis(2-ethylhexyl)phthalate was detected at an estimated concentration of 230 ug/kg at
all three depths. No pesticides, cyanide, or PCBs were detected. Several inorganics
were reported at concentrations ranging from non-detect to 131,000 mg/kg (calcium at
10 to 12 feet bgs). Analytical results for the soil samples are presented in Appendix E.

2.3.2.2 GROUNDWATER SAMPLING

Two additional monitoring wells (D-3 and S-6) were installed at the Site on July 23
and 24, 1996. Forty-two groundwater samples [excluding duplicate and quality control
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(QC) samples] representing four sample rounds were collected from monitoring wells
D-l through D-3 and S-l through S-6 between August 6, 1996, and September 30, 1997.
Figure 2.3 presents the locations of the monitoring wells. The compounds
1,2-dichloroethene and trichloroethene were the only VOCs consistently reported in
samples of groundwater from all the monitoring wells at the Site. The maximum
concentration of 1,2-dichloroethene was 1,100 |lg/L in a groundwater sample collected
from well D-2 on November 21, 1996. The maximum concentration of trichloroethene
was 1,200 ug/L in a groundwater sample also collected from well D-2 on November 21,
1996. The VOCs 1,1-dichloroethane, 1,1-dichloroethene; acetone; benzene;
chlorobenzene; chloroethane; chloroform; chloromethane; 1,2-dichloroethane;
ethylbenzene; methylene chloride; 4-methyl-2-pentanone; toluene; trichloroethene; vinyl
chloride; and xylenes were inconsistently reported in groundwater samples collected
across the Site. Concentrations of four VOCs (1,2-dichloroethene; trichloroethene;
benzene; and vinyl chloride) exceeded MCLs at several monitoring wells.

Most SVOCs were reported as non-detects in the groundwater samples. Only the
SVOCs 2,4-dimethylphenol; bis(2-ethylhexyl)phthalate; diethylphthalate;
4-methylphenol; and phenol were occasionally reported in groundwater samples
collected across the Site. Bis(2-ethylhexyl)phthalate was the only SVOC whose
concentration exceeded the MCL. The pesticides 4,4'-DDD and Aldrin were reported in
three of the September 1997 samples.

Several dissolved inorganics were reported in the groundwater samples. Their
concentration ranges were as follows: aluminum from non-detect to 1.5 mg/L, antimony
from non-detect to 0.0046 mg/L, arsenic from non-detect to 0.042 mg/L, barium from
non-detect to 0.78 mg/L, calcium from 68.8 to 231 mg/L, chromium from non-detect to
0.0072 mg/L, cobalt from non-detect to 0.0023 mg/L, copper from non-detect to
0.0047 mg/L, iron from non-detect to 23.5 mg/L, lead from non-detect to 0.0029 mg/L,
magnesium from 23.3 to 98.9 mg/L, manganese from non-detect to 0.82 mg/L, mercury
from non-detect to 0.00013 mg/L, nickel from non-detect to 0.065 mg/L, potassium from
non-detect to 32.5 mg/L, silver from non-detect to 0.00077 mg/L, sodium from
non-detect to 44.9 mg/L, and zinc from non-detect to 0.0191 mg/L. No inorganic
concentrations exceeded primary MCLs. Analytical results for the groundwater samples
are presented in Appendix F.

2.3.2.3 RIVER SEDIMENT SAMPLING

Five sediment samples were collected from the Stillwater River at locations selected by
U.S. EPA on August 6,1996. Figure 2.14 presents the sampling locations. The only VOC
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reported was acetone in one sediment sample (SED-05, collected adjacent to the
southern portion of the Site) at an estimated concentration of 15 ug/kg.

Several SVOCs were reported at low estimated concentrations in samples SED-02,

SED-03, and SED-05, which were collected adjacent to the central and southern portions

of the Site. No pesticides were reported, but the PCB Aroclor 1221 was reported at

51 M£/kg in SED-01 and 36 |ig/kg in SED-04, which were collected upstream of the Site

and adjacent to the southern portion of the Site, respectively.

Several inorganics were reported in all the samples. Their concentration ranges were as

follows: aluminum from 1,250 to 3,640 mg/kg; arsenic from 2.5 to 3.3 mg/kg; calcium

from 34,800 to 81,700 mg/kg; chromium from 3.0 to 6.3 mg/kg; iron from 3,410 to

6,800 mg/kg (but iron was present at a reportable level in the associated method blank);

lead from 3.0 to 9.5 mg/kg; magnesium from 9,800 to 35,600 mg/kg; manganese from

144 to 183 mg/kg; and zinc from 13.6 to 31.2 mg/kg. Barium, copper, nickel, potassium,

and vanadium were also reported in the samples. Analytical results for the sediment
samples are presented in Appendix G.

2.3.3 DEEP OVERBURDEN SAMPLING

After the completion of EE/CA investigation activities, U.S. EPA determined that

additional Deep Overburden Groundwater Investigations were required to characterize

the deep groundwater downgradient of the Site and to determine whether Site

contaminants were migrating under the Stillwater River toward potential downgradient

groundwater receptors. CRA conducted Deep Overburden Groundwater Investigation

activities from 1999 to 2002 under Deep Overburden Groundwater Investigation Work

Plans (four Revisions) approved by U.S. EPA. This section summarizes the Deep
Overburden Groundwater Investigation sampling conducted at the Site from 1999 to
2002

Under the Deep Overburden Groundwater Investigation Revision 3 Work Plan dated

March 5, 1999, CRA conducted a seismic refraction survey at the Site from March 29 to

April 5, 1999. The purpose of the seismic refraction survey was to identify the deepest

portion of the buried bedrock valley near the Site in order to evaluate the possibility of

groundwater flow along the bedrock surface. Also, the results of the seismic survey

were to be used to help select soil boring and monitoring well locations for further

characterization of deep groundwater migrating from the Site. The seismic refraction

survey results were submitted to U.S. EPA on July 2, 1999. Upon reviewing the results,
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U.S. EPA and OEPA determined that additional monitoring wells were needed east of
the Stillwater River and south of the Site.

CRA submitted the Deep Overburden Groundwater Investigation Revision 4 Work Plan
to U.S. EPA on August 19, 1999. U.S. EPA approved the Deep Overburden
Groundwater Investigation Revision 4 Work Plan, and CRA conducted sampling
activities from August 30 to September 9, 1999. Five soil borings were advanced south
of the Site and for the purpose of conducting vertical aquifer sampling. Also, CRA
installed three staff gauges on the Stillwater River. Three proposed borings could not be
drilled east of the Stillwater River because access was denied by the property owners.
At each of the five soil boring locations south of the Site (BH1A-99, BH2-99, BH3-99,
BH4-99, and BH5-99), discrete interval sampling of groundwater was conducted from
the top of the water table to the top of the bedrock surface. The samples were analyzed
for TCL VOCs, TAL inorganics, ethane, and ethene to determine screened intervals and
well depths for the installation of permanent monitoring wells at each location.
Trichloroethene was detected at concentrations above the MCL of 5 ug/L in all five
discrete groundwater samples collected from boring BH2-99, which was located
southwest of the Site and just north of the Stillwater River. Trichloroethene was not
detected in any of the discrete groundwater samples collected from borings BH3-99,
BH4-99, and BH5-99, which were located southeast of the Site, and U.S. EPA determined
that no further sampling or well installation was required at those locations.
Trichloroethene was also not detected in any of the discrete groundwater samples
collected from BH1A-99, which was located southwest of the Site. A monitoring well
was installed at the BH1A-99 location to provide a clear western limit to the impacted
groundwater from adjacent location BH2-99. Analytical results for the groundwater
samples are presented in Appendix F.

CRA collected groundwater samples from five shallow on-Site monitoring wells (S-l,
S-3, S-4, S-5, and S-6) and the three deep on-Site monitoring wells (D-l through D-3) in
September 1999 and had the samples analyzed for TCL VOCs, TAL inorganics, ethane,
and ethene. No VOCs were detected at concentrations above MCLs in shallow
upgradient monitoring well S-l. However, VOCs were detected at concentrations above
MCLs in the other four shallow and in the three deep on-Site monitoring wells.
Trichloroethene was detected at 3.7 ug/L in well S-3. Trichloroethene was detected at
300 ug/L and vinyl chloride was detected at 22 ug/L in well S-4. Trichloroethene was
detected at 6.8 ug/L and vinyl chloride at 2.4 ug/L in well S-5. Trichloroethene was
detected at 54 ug/L in well S-6, 98 ug/L in well D-l, 360 ug/L in well D-2, and 31 ug/L
in well D-3. No inorganic concentrations exceeded MCLs except at well S-3, where
arsenic was detected at 0.055 mg/L. Analytical results for the groundwater samples are
presented in Appendix F.
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Owners of properties east of the Stillwater River eventually granted access to their
properties. CRA conducted additional Deep Overburden Groundwater Investigation
sampling from August 8 to 22, 2000. CRA drilled three soil borings east of the Stillwater
River; conducted discrete groundwater interval sampling; and installed monitoring
wells MW-1, MW-2, and MW-3 (see Figure 2.3). Also, CRA installed monitoring well
MW-4 in boring BH1-99 and monitoring well MW-5 in boring BH2-99. In addition, CRA
advanced soil boring BH-6 between borings BH2-99 and BH3-99 to determine the extent
of the impacted groundwater to the east of BH2-99, and conducted discrete groundwater
interval sampling. Trichloroethene was not detected in the discrete interval
groundwater samples collected from MW-1, MW-2, MW-3, and BH-6. However,
concentrations of trichloroethene (6.5 )Jg/L) and cis-l,2-dichloroethene (96 |Jg/L)
exceeded the MCLs in groundwater from monitoring well MW-5. Analytical results for
the groundwater samples are presented in Appendix F.

CRA collected groundwater samples from the six shallow on-Site monitoring wells (S-l
through S-6) and the three deep on-Site monitoring wells (D-l through D-3) in August
2000 and had the samples analyzed for TCL VOCs, TAL inorganics, ethane, and ethene.
No VOCs were detected at concentrations above MCLs in shallow upgradient
monitoring well S-l. However, VOCs were detected at concentrations above MCLs in
four shallow and three deep on-Site monitoring wells. Benzene was detected at 5.4 |ig/L
in well S-3. Trichloroethene was detected at 150 )ig/L; and vinyl chloride at 6.9 JJg/L in
well S-4. Trichloroethene was detected at 11 ug/L; cis-l,2-dichloroethene at 170 (ig/L;
and vinyl chloride at 37 |Jg/L in well S-5. Trichloroethene was detected at 39 |ig/L in
well S-6. Trichloroethene was detected at 120 |J.g/L and cis-l,2-dichloroethene at
350 Ug/L in well D-l. Trichloroethene was detected at 210|ig/L in well D-2 and at
32 Mg/L in well D-3. No inorganic concentrations exceeded MCLs. Analytical results
for the groundwater samples are presented in Appendix F.

Based on a review of the Deep Overburden Groundwater Investigations data, U.S. EPA
and OEPA identified that a groundwater contaminant plume could migrate south from
the Site along a bedrock valley toward the Stillwater River. U.S. EPA requested that
CRA install a monitoring well in boring BH-6, advance three additional soil borings
south of the river on property owned by the Miami Conservancy District (MCD), and
conduct discrete groundwater interval sampling to determine whether the groundwater
contaminant plume was migrating to the south and under the Stillwater River. CRA
conducted additional Deep Overburden Groundwater Investigation sampling from
May 29 to June 8, 2001. CRA installed monitoring well MW-6 in boring BH-6; drilled
three borings south of the Stillwater River and conducted discrete groundwater interval
sampling; and installed monitoring wells MW-7, MW-8, and MW-9 south of the river at
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locations selected by U.S. EPA (see Figure 2.3). With the exception of monitoring well
MW-7, monitoring wells MW-1 through MW-9 were screened just above the top of the
bedrock. Trichloroethene was detected at 6.5 ug/L in monitoring well MVV-6, exceeding
the MCL of 5 ug/L. No VOCs were detected at concentrations above MCLs in
groundwater samples collected from wells MW-7, MW-8, and MW-9. Analytical results
for the groundwater samples are presented in Appendix F.

CRA conducted additional Deep Overburden Groundwater Investigation sampling
activities at the Site from June 17 to 19, 2002. CRA collected groundwater samples from
the six shallow overburden on-Site monitoring wells (S-l through S-6), the three deep
overburden on-Site monitoring wells (D-l through D-3), and the nine deep overburden
off-Site monitoring wells (MW-1 through MW-9) shown on Figure 2.3. No VOCs were
detected at concentrations above MCLs in shallow upgradient monitoring well S-l.
VOCs were detected at concentrations above MCLs in the other five shallow on-Site
monitoring wells. Trichloroethene was detected at 7.0 Jlg/L in monitoring well S-2.
Vinyl chloride was detected at 27 ug/L in monitoring well S-3. Trichloroethene was
detected at 190.0 ug/L in well S-4. Vinyl chloride was detected at 27 ug/L in monitoring
well S-3. Trichloroethene was detected at 27 ug/L; vinyl chloride at 12 Ug/L; and
cis-l,2-dichloroethene at 84 ug/L in monitoring well S-5. Trichloroethene was detected
at 62 ug/L in well S-6. VOCs were detected at concentrations above MCLs in the three
deep on-Site monitoring wells and one deep off-Site monitoring well. Trichloroethene
was detected at 130 ug/L and cis-l,2-dichloroethene at 350 ug/L in well D-l.
Trichloroethene was detected at 170 ug/L in well D-2, at 120 ug/L in well D-3, and at
12 ug/L in monitoring well MW-6. Figure 2.15 presents the approximate extent of the
trichloroethene plume using the most recent data. Analytical results for the
groundwater samples are presented in Appendix F.

2.3.4 2003 OEPA SOIL AND SEDIMENT SAMPLING

OEPA conducted additional soil and sediment sampling activities in April 2003 to
determine the potential for direct exposure of contaminants to the public and to
determine the potential for migration of the contaminants to the Stillwater River.

2.3.4.1 SOIL SAMPLING

OEPA collected and split with GM 14 soil samples at the southern portion of the Site to
be analyzed for VOCs, SVOCs, TAL inorganics, pesticides, and PCBs (locations SO-1 to
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SO-14). Please refer to Appendix H for the location of the soil samples. Analytical
results for the OEPA and GM soil samples are presented in Appendix H.

The following summarizes GM's analytical results:

A summary of the VOC parameters detected in the soil samples collected in April 2003
are provided herein. Trichloroethene was detected in a number of soil samples ranging
from non-detect to 250 ug/kg. Methylene chloride was detected in one soil sample at
22 ug/kg. Only estimated concentrations were reported for the following compounds
cis-l,2-dichloroethene and tetrachloroethene. All other VOC parameters were not
detected.

A summary of the SVOC parameters detected in the soil samples collected in April 2003
are provided herein. The following compounds were detected in a number of soil
samples; phenanthrene non-detect to 1,800 ug/kg; anthracene non-detect to 450 ug/kg;
fluoranthene non-detect to 3,500 ug/kg; pyrene estimated 21 Mg/kg to 2,500 ug/kg;
benzo (a) anthracene non-detect to 1,400 ug/kg; chrysene non-detect to 1,700 ug/kg;
bis(2-ethylhexyl)phthalate estimated 22 ug/kg to 870 ug/kg; benzo(b)fluoranthene
estimated 21 ug/kg to 1,500 ug/kg; benzo(k)fluoranthene non-detect to 1,200 ug/kg;
benzo(a)pyrene estimate 12 ug/kg to 1,300 ug/kg; indeno(l,2,3-cd)pyrene non-detect to
820 ug/kg; and benzo(g,h,i)perylene non-detect to 510 ug/kg. Only estimated
concentrations were reported for the following compounds 2, 2-oxybis
(1-chloropropane), 4-methylphenol, 2, 4-dimethylphenol, 4-chloro-3-methylphenol,
acenaphthylene, acenaphthene, dibenzofuran, fluorene, N-nitrosodiphenylamine (1),
carbazole, and dibenzo(a,h)anthracene. All other SVOC parameters were not detected.

A summary of the pesticide and PCB parameters detected in the soil samples collected
in April 2003 are provided herein. The following compounds were detected in a number
of soil samples; dieldrin non-detect to 12 ug/kg; endosulfan II non-detect to 12 ug/kg;
endrin aldehyde non-detect to 4.5 Ug/kg; and PCB Aroclor 1254 non-detect to
740 ug/kg. Only estimated concentrations were reported for the following compounds
4,4-DDE, endrin, 4,4-DDD, and endosulfan sulfate. All other pesticide and PCB
parameters were not detected.

Several inorganics were reported in all the soil samples. Some inorganic concentrations
exceeded the calibration range of the laboratory instruments and are qualified as
estimated.

7043(14) 24 CONESTOGA-ROVERS & ASSOCIATES



2.3.4.2 SEDIMENT SAMPLING

OEPA collected and split with GM 12 sediment samples from various locations along
the Stillwater River (locations SED-01-2003 through SED-12-2003) to be analyzed for
TCL VOCs, TCL SVOCs, TAL inorganics, pesticides, and PCBs. One location was
upstream of the Site, three locations were adjacent to the Site, and eight locations were
downstream of the Site. The sediment sample locations are presented on Figure 2.16.

The following summarizes GM's analytical results:

A summary of the VOC parameters detected in the sediment samples collected in April
2003 are provided herein. Toluene was detected ranging from non-detect to 720 M-g/kg
at a number of locations. Only estimated concentrations were reported for the following
compounds cis-l,2-dichloroethene and trichloroethene. All other VOC parameters were
not detected. Analytical results for the sediment samples are presented in Appendix G;
VOC results are summarized on Figure G.I.

A summary of the SVOC parameters detected in the sediment samples collected in April
2003 are provided herein. 4-methylphenol was detected ranging from non-detect to
3,000 jag/kg at a number of locations. Only estimated concentrations were reported for
the following compounds acenaphthylene, acetophenone, anthracene, benzaldehyde,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate,
butyl benzylphthalate, carbazole, chrysene, dibenz(a,h)anthracene, di-n-butylphthalate,
di-n-octyl phthalate, fluoranthene, fluorene, indeno(l,2,3-cd)pyrene, phenanthrene, and
pyrene. All other SVOC parameters were not detected. Analytical results for the
sediment samples are presented in Appendix G; SVOC results are summarized on
Figure G.2.

Several inorganics were reported in all the sediment samples. Some inorganic
concentrations exceeded the calibration range of the laboratory instruments and are
qualified as estimated. Analytical results for the sediment samples are presented on
Appendix G; inorganic results are summarized on Figure G.3.

A summary of the pesticide and PCB parameters detected in the sediment samples
collected in April 2003 is provided herein. The following compounds were detected in a
number of soil samples; 4,4-DDT non-detect to 44 jig/kg; Alpha-chlordane non-detect to
14 ug/kg; and beta-BHC non-detect to 4.6 |lg/kg. Only estimated concentrations were
reported for gamma-chlordane. All other pesticide and PCB parameters were not
detected Analytical results for the sediment samples are presented in Appendix G;
pesticide results are summarized on Figure G.4.
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2.4 SRE CONCLUSIONS

The U.S. EPA SRE includes a human health risk evaluation and a streamlined ecological

risk evaluation. The final U.S. EPA SRE dated November 13, 1997 is presented in

Appendix I.

The SRE offers the following conclusions with respect to human health risks:

"The lack of analytical information for surface water, groundwater, and off-site soil

precludes a quantitative assessment of risks posed to off-site receptors. Further

characterization of conditions surrounding the site would be needed in order to identify

contaminant migration pathways and potential off-site receptors. However, in

accordance with U.S. EPA guidance (U.S. EPA 1993b), it is not necessary to conduct a

quantitative risk assessment that addresses all exposure pathways to determine whether a

response action is needed when contaminant concentration levels exceed standards that

are potential chemical-specific applicable or relevant and appropriate requirements

(ARARs)for the action. Where established standards for one or more contaminants in a

given medium are clearly exceeded, remedial action is generally warranted. In this case,

both groundwater and soils at the site exhibit concentration levels that exceed potential

ARARs and/or risk based criteria. Containment alternatives should be evaluated in the

EE/CA Report. Some practical considerations in developing containment alternatives

include the following: regular flooding of the site; inundation of source materials by

shallow groundwater during high river stage; and the location of the site immediately

adjacent to a designated State Scenic River."

The SRE offers the following conclusions with respect to ecological risks:

"Although several contaminants in soil are present above ecological concern levels, the

low contaminant concentrations in sediments and the high quality fish and benthic

macroinvertebrate analysis results from the Stillwater River indicate that GRL site soil

contaminants are not negatively impacting the ecology of the Stilhuater River. The

Stillwater River is an ecologically significant habitat and preventing site impacts to it

should be made a top priority for the selection of remedial alternatives for the GRL site.

It is important to prevent the contaminants in soils from reaching the Stillwater River.

Future actions at the site should take into account the ecological importance of the

northern riverine forest as a crucial riparian zone to the Stillwater River and every effort

should be made to limit the disturbance to this crucial habitat."

7043 (14) 26 CONESTOGA-ROVERS & ASSOCIATES



3.0 IDENTIFICATION OF RAPS

This section identifies RAOs for the Garland Road Landfill Site. The scope of the
response action, the response schedule, potential ARARs, and planned response
activities are discussed below.

3.1 RESPONSE SCOPE

In general, the scope of the response action is to provide long-term mitigation of any
remaining risk at the Site in a manner that is appropriate considering the existing and
planned future uses of the Site and property adjacent to the Site. RAOs are detailed
expressions of this goal. The purpose of establishing RAOs is to provide a benchmark
for selecting remedial alternatives.

The following list of general RAOs is presented in the Order:

• Prevention or minimization of the release of hazardous substances so that they do
not migrate and pose dangers to present or future public health or welfare or the
environment;

• Prevention or abatement of actual or potential exposure of nearby human
populations, animals, or the food chain to hazardous substances, pollutants, or
contaminants;

• Prevention or abatement of actual or potential contamination of drinking water
supplies or sensitive ecosystems;

• Stabilization or elimination of hazardous substances in drums, barrels, tanks, or
other bulk storage containers that may pose a threat of release;

• Treatment or elimination of high levels of hazardous substances, pollutants, or
contaminants in soils or sediments largely at or near the surface that may migrate

• Elimination of the threat of fire or explosion; and

• Mitigation or abatement of other situations or factors that may pose threats to public
health, welfare, or the environment.

The following situations or factors that may pose threats to public health, welfare, or the
environment have been identified as being applicable to the Site based on existing
conditions and the SRE conclusions:
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• Allowing development of the Site in accordance with its expected future land use,
which is expected to be passive recreational;

• Controlling erosion along the river bank, particularly during flooding conditions, to
prevent destabilization of the Site and the release of any remaining non-hazardous
waste materials from the Site;

• Maintaining the appearance qualities along the Stillwater River, which is a State
Scenic River;

• Maintaining the recreational use of the Stillwater River, which is used for canoeing
and fishing;

• Preventing Site soils from reaching the Stillwater River;

• Minimizing disturbance of the existing riparian zone along the river bank;

• Controlling contaminants in groundwater to prevent off-Site migration of
contaminated groundwater to aquifers that are actual or potential drinking water
supplies; and

• Reducing VOC concentrations at the Site to ensure that groundwater beyond the
WMB attains MCLs within a reasonable timeframe (see Appendix J for Fate and
Transport Analysis).

These RAOs are consistent with a long-term response because consideration of
long-term effectiveness and controls is required. The riparian zone along the riverbank
provides habitat, improves the river habitat by providing shade, stabilizes the riverbank,
and provides a filtering strip for runoff.

3.2 RESPONSE SCHEDULE

The schedule for completion of the various remedial alternatives is presented in
Section 6.4.

3.3 POTENTIAL ARARs

ARARs are used to develop RAOs and to scope and formulate response action
technologies and alternatives. ARARs are cleanup standards, control standards, or other
substantive environmental limitations promulgated under federal or state law. ARARs
are considered to ensure that a long-term solution to an environmental problem is
achieved. ARARs are defined below pursuant to the Superfund Amendments and
Reauthorization Act of 1986 (SARA).
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Applicable Requirements. Applicable requirements are cleanup standards; standards
of control; and other environmental protection requirements, criteria, or limitations
promulgated under federal or state law. These requirements specifically address a
hazardous substance, pollutant, contaminant, removal action, location, or other
circumstance at a site.

Relevant and Appropriate Requirements. Relevant and appropriate requirements are
cleanup standards; standards of control; and other environmental protection
requirements, criteria, or limitations promulgated under federal or state law that are not
applicable to circumstances at a site but that do address problems or situations
sufficiently similar to those encountered at the site.

Other Requirements To Be Considered. Requirements in the "to be considered" (TBC)
category are other federal and state criteria, advisories, guidance, and proposed
standards that are not legally binding but that may provide useful information or
recommended procedures. For example, a TBC can be used to set cleanup levels when
no ARAR exists for a particular situation or when an existing ARAR does not ensure
protectiveness. TBCs generally fall within the following four categories:

• Health effect information;

• Technical information;

• Policy requirements; and

• Proposed rules and regulations.

U.S. EPA and OEPA identified potential federal and state ARARs for the Site. The
potential ARARs for the Site are listed in Table 3.1.

The potential ARARs are divided into the following three categories defined in the
revised National Oil and Hazardous Substances Pollution (NCP):

• Chemical-specific requirements;

• Action-specific requirements; and

• Location-specific requirements.

Chemical-specific ARARs are usually health- or risk-based requirements and are often
expressed as numerical values that, when applied to site-specific conditions, establish
the acceptable amount of a chemical that can be detected in or discharged to the
environment. Action-specific ARARs are usually technology- or activity-based
requirements triggered by the particular activities selected to accomplish a remedy, such
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as capping, incineration, air stripping, or other remedies. Location-specific ARARs are
requirements that place restrictions on either the concentrations of hazardous substances
or on the performance of activities solely because the activities are carried out in specific
locations (such as wetlands, flood plains, or historic places). Chemical-, action-, and
location-specific ARARs and TBCs are discussed individually below.

Chemical-Specific ARARs and TBCs. Chemical-specific ARARs include federal and
state requirements that regulate contaminant levels in various media. TBCs include
proposed regulations and policy or guidance documents. Consideration of ARARs and
TBCs is important in developing RAOs that comply with regulatory requirements or
guidance (as appropriate). Summaries of potential chemical-specific ARARs and TBCs
for the Site are presented in Table 3.1.

Action-Specific ARARs. Action-specific ARARs are regulatory requirements that
define acceptable treatment and disposal procedures. This group of requirements
includes ARARs that are action-specific for the management of hazardous substances,
such as Resource Conservation and Recovery Act (RCRA) regulations for facility
closures, Clean Air Act (CAA) standards for air contaminant emission sources, and
Clean Water Act (CWA) standards for effluent discharges to surface water bodies and
pretreatment standards for discharges to publicly owned treatment works (POTW).
Summaries of potential action-specific ARARs for the Site are presented in Table 3.1.

Location-Specific ARARs. Location-specific ARARs are requirements for contaminant
concentrations or removal activities associated with a site's physical location. For
example, federal and state ARARs exist for sites where removal activities would impact
wetlands, flood plains, critical habitats, wilderness areas, fault zones, or areas of historic
or significant artifacts. Because the Site is bordered by the Stillwater River, a State Scenic
River, the most significant location-specific ARARs are those established for the
protection of flood plains, wetlands, and critical habitats. The location-specific ARARs
are pertinent to the Site if activities are conducted in the flood plain of the Stillwater
River. Summaries of potential location-specific ARARs for the Site are presented in
Table 3.1.

3.4 PLANNED RESPONSE ACTIVITIES

Response activities will be conducted after U.S. EPA selects a remedy for the Site and
after a public hearing on the selected remedy has been held.
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4.0 IDENTIFICATION OF RESPONSE ACTION TECHNOLOGIES

This section describes potential response action technologies and identifies preferred
technologies that are used to develop Site-wide response action alternatives in
Section 5.0. U.S. EPA's guidance for conducting non-time-critical removal actions states
that based on available site-specific information, only the most qualified technologies
that apply to the media or source of contamination should be discussed in the EE/CA
report. Additional U.S. EPA guidance prescribes a presumptive remedy approach for
landfills that is applicable to the Site. Based on U.S. EPA's presumptive remedy
guidance, the following presumptive remedy components are evaluated in this report:

• Landfill caps or covers;

• Leachate / ground water collection and / or treatment;

• Landfill gas collection and treatment; and

• Institutional controls.

In addition to the standard presumptive remedy components listed above, Site-specific
circumstances require that riverbank stabilization be part of the overall response action.
The "no action" scenario is also presented as a reference scenario in which Site conditions
remain as they are without any additional response actions occurring.

4.1 DESCRIPTION OF POTENTIAL RESPONSE
ACTION TECHNOLOGIES

Potential response action technologies and various process options are discussed below
along with their advantages and disadvantages relative to conditions at the Site.

4.1.1 NO ACTION

The Order issued by U.S. EPA specifies that "no action" be included in the EE/CA to
provide a scenario in which Site conditions remain as they are without any response
action technologies being implemented. Given the Site conditions, "no action" is not
appropriate for the Site because it does not meet any of the RAOs discussed in
Section 3.0. Without any action, the continuing erosion of the riverbank would result in
the continued loss of the riverbank's vegetation and perhaps the release of waste
materials. Also, groundwater contamination exceeding MCLs would not remain on-Site
but would continue to migrate off-Site to the south in the future. In addition, surface
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soils posing risks would not be addressed and might migrate from the Site as a result of
erosion.

4.1.2 CAPS AND COVERS

Landfill caps and soil covers are containment technologies that provide a physical
barrier preventing direct contact with or incidental ingestion of soil. Caps, however,
also reduce infiltration of precipitation through soil, thereby reducing leachate
generation caused by percolating rainwater. Both caps and soil covers with adequate
vegetation provide protection against erosion and subsequent transport of contaminants
as a result of surface water runoff. Types of caps include the Current Ohio Solid Waste
Cap (RCRA Subtitle D), Geosynthetic Clay Liner (GCL), and a clay cap [1O7 centimeters
per second (cm/sec)].

A Current Ohio Solid Waste Cap (RCRA Subtitle D) is typically applied to new sanitary
landfills. A Current Ohio Solid Waste Cap has a bottom layer of 18 inches of clay
[maximum permeability of 1 x lf>6 cm/sec as under OAC 3745-27-08(D)(21)(g)]. Above
the clay is a low-hydraulic-conductivity flexible membrane liner (FML) [40 mil
High-density polyethylene (HDPE)J with a 12-inch drainage layer (minimum hydraulic
conductivity of 1 x 1O3 cm/sec). The top layer consists of a vegetative or soil layer that
is at least 30 inches thick and has a minimum slope of 3 to 5 percent.

GCLs are typically used for the bottom of landfills but have also been used as a capping
material. A GCL cap has a bottom layer of GCL with a hydraulic conductivity of
1 x 10-9 cm/sec that is rolled out in sheets. To protect the GCL at least 18 inches of soil
(geonet layer, 12 inches of soil, and 6 inches of topsoil) is placed on top to hold the GCL
in place and to encourage vegetation growth.

A clay cap consists of a 2-foot thick bottom layer constructed of clay with a hydraulic
permeability of 1 x 10'7 cm/sec or less. An additional 2 feet of soil is placed on top of the
clay to protect against frost damage. A topsoil layer of 6 inches is placed to encourage
vegetation growth. A source of adequate clay has been identified in close proximity to
the Site within the conservation district of the watershed. A permeability test was

completed on a local clay source to determine the compacted hydraulic conductivity.
The laboratory compacted and tested two clay samples, which produced hydraulic

conductivities of 7.81 x 10~9 and 3.97 x 10-8 cm/sec (Appendix K). However,
1 x 10-7 cm/sec is customarily used as the performance standard for construction of
landfill caps to account for small variations in composition and actual construction
techniques and conditions. In addition, the Hydrologic Evaluation of Landfill
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Performance (HELP) modeling conducted for the evaluations of alternative cover
systems, as described below, utilized 1 xlO7 cm/sec clay and found them comparable to
both the Current Ohio Solid Waste cap and a GCL cap. While lower permeability results
may be achieved in practice, the criteria used in this analysis is 1 x 107 cm/sec.

The U.S. EPA approved HELP model was used to simulate precipitation infiltration
through various cap scenarios. Below is a summary of the results for the existing
conditions, Current Ohio Solid Waste Cap, the GCL cap, the clay cap, and the clay cap
with FML under swales.

• Existing condition - 7.15 gpm

• Current Ohio Solid Waste Cap - 0.01 gpm

• GCL Cap - 1.60 gpm

• Clay (1 x 10'7cm/sec) Cap-1.66 gpm

• Clay (1 x 10'7 cm/sec) Cap and FML under swales - 1.44 gpm

The results show that the performance of the GCL cap and clay cap are essentially
equivalent to the Current Ohio Solid Waste Cap since none of the caps allow significant
volume of water through the caps. Lining the swales with FML provides relatively
minimal incremental benefit compared to the cost and similar benefits that may be
recognized in the actual design by optimizing the configuration of the cap, including the
location of the crest and swales. Therefore, the FML is not included in the Alternatives.
The HELP model analysis is summarized in Appendix L.

The Site lies next to the Stillwater River, and waste in the landfill is impacted by seasonal
fluctuations of the water table (from high and low river stages) as much as by infiltration
of precipitation. Because of these Site conditions and the significant removal action that
was previously conducted, prevention of infiltration through the landfill surface is
important but not critical. Based on the conditions at the Site, a Current Ohio Solid
Waste Cap would not provide additional benefit as compared to a GCL or clay cap.
Therefore, containment using either of the three caps would be appropriate to meet
RAOs.

4.1.3 LEACHATE/GROUNDWATER COLLECTION AND TREATMENT

Waste and contaminated soil are present at the Site, which is adjacent to the Stillwater
River. Because of the proximity of the Site to the river and the shallow water table at the
Site, it is difficult to distinguish between leachate and groundwater within the landfill
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boundary. For the purposes of this Report, leachate collection and treatment address
both leachate and contaminated groundwater within or immediately adjacent to the
boundary of the landfill. Based on this definition, leachate/groundwater collection and
treatment technologies are discussed below.

4.1.3.1 LEACHATE/GROUNDWATER COLLECTION

Options for collecting leachate/groundwater include an extraction well network
designed to lower the water table and create an inward hydraulic gradient; extraction
wells located at select locations and designed to remove impacted leachate and
groundwater; and interceptor trenches designed to intercept groundwater flow, thereby
preventing its off-Site migration.

Pumping groundwater from extraction wells can effectively control off-Site
groundwater migration. If properly designed, constructed, and maintained, extraction
wells are a reliable process option for pumping or extracting contaminated
groundwater. Extraction wells are typically constructed of 6- to 8-inch diameter,
polyvinyl chloride (PVC) or stainless-steel casings and screens. Each well screen is
surrounded by a filter pack overlain by a bentonite seal. Submersible pumps are
commonly used to collect groundwater from extraction wells. Pumping generally
requires installation of several wells at a site and pumping of these wells at specified
rates to manipulate the natural hydraulic gradient and thereby contain groundwater and
the associated contaminant plume.

Construction of an interceptor trench involves excavating a trench and laying perforated
pipe horizontally along the trench bottom. The pipe slopes toward a sump, and the
trench is lined with geotextile fabric and backfilled with porous material, usually gravel,
to provide added permeability for gravity-flow collection of groundwater. Shallow
interceptor trenches can also be equipped with pumps to remove groundwater. The
perforated pipe generally functions like a line of extraction wells; however, because the
interceptor trench is a continuous sink, it creates a continuous zone of depression that
causes groundwater to flow toward the subsurface trench. Subsurface interceptor
trenches can perform many of the same functions as extraction wells and are effective in
materials with highly variable hydraulic conductivities. Interceptor trenches, however,
are limited to relatively shallow depths of less than 30 feet bgs. Types of interceptor
trenches include pipe drains, gravel beds (French drains), and tile drains.

Because of the depth to a lower confining layer (about 30 to 40 feet bgs at the Site) and
the Site's proximity to the Stillwater River, constructing an interceptor trench is possible
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but might be more difficult than installing extraction wells. In addition, depending on
the type of trenching equipment used, constructing an interceptor trench might be more
intrusive in nature, and a large volume of soil and landfill waste might need to be
disposed of during construction. Given the proximity of the Site to the river and the
amount of soil generated during trench construction, installing extraction wells within
the landfill would be appropriate for meeting RAOs at the Site.

4.1.3.2 LEACHATE/GROUNDWATER TREATMENT

Options for treating leachate/groundwater include ex-situ/groundwater technologies
such as air stripping and carbon adsorption with treated leachate/groundwater
discharge to the Stillwater River or in-situ technologies such as ozone sparging. Air
stripping effectively removes VOCs from aqueous waste streams. Various air stripping
equipment configurations are available. Contaminated water in an air-stripping unit is
exposed to large volumes of air, and VOCs are transferred from the water phase to the
vapor phase. Air strippers are relatively simple to install, and system startup and
shutdown can be accomplished fairly quickly. A disadvantage of the air stripping
process option is that after treatment of contaminated water, VOCs in the vapor phase
may require treatment before the vapor is discharged to the atmosphere and air
strippers can require a significant amount of maintenance.

Carbon adsorption involves passing contaminated groundwater through granular
activated carbon (GAC). Organic molecules contacting an activated carbon surface are
held there by physical or chemical forces. Once the carbon is saturated with organics, it
must be removed and either replaced with unused carbon or regenerated. Spent carbon
must be disposed of at a licensed facility. Carbon adsorption is a proven method for
treating dilute aqueous waste streams and is effective for treating water containing a
wide range of organic compounds; however, it may not be very effective for treating
vinyl chloride. Carbon adsorption is capable of achieving a very high level of hazardous
substance removal. This process option requires frequent performance monitoring to
detect hazardous substance breakthrough resulting from periodic carbon saturation.

In-situ leachate and groundwater treatment could be performed, eliminating the need
for their collection.

In ozone sparging, an air/ozone mixture is injected through a diffuser placed at the
bottom of the sparge point forcing the air/ozone mixture into the formation through a
screened section. When the water level is below the top of screen, air/ozone will move
through the screen and sand pack, entering the formation in small bubbles. The
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air/ozone mixture must be pre-filtered to prevent plugging of the screen. The bubbles
ideally flow to the top of the water table at a 45-degree angle, but the actual flowpath of
the bubbles may vary depending on aquifer heterogeneity, groundwater flow
conditions, and sparge pressure. The ozone sparging treatment process consists of
contaminant destruction. The air increases the partitioning of dissolved and adsorbed
phase halogenated solvents to the vapor phase and into the small bubbles. The
extracted solvents react with the encapsulated ozone to form a carboxyl oxide. This
reacts with water as it exits the bubble to yield the reaction end products of very dilute
hydrochloric acid, water, and carbon dioxide. This process focuses the ozone reaction to
air strippable compounds that invade the bubbles. The reaction in groundwater is
impacted by factors such as pH [a pH range from 7.5 to 8.5 is ideal for Chemicals of
Concern (COC) degradation by ozone, actual pH ranged from 6.74 to 9.07 in 2002],
concentration of inorganics, concentration of natural organic carbon, and suspended
solids.

Various VOCs have effectively been treated by ozone sparging, including
trichloroethene (TCE), cis-l,2-Dichloroethene, and vinyl chloride. Ozone sparging
would require the installation of an ozone generation and distribution system at the Site.
Ozone is corrosive and typically ozone systems require a significant level of
maintenance. The landfill material is likely to contain a large amount of Natural Oxygen
Demand (NOD), which will compete with the TCE and reduce the effectiveness of the
ozone for TCE degradation. Once the system is in place, ozone sparging is a relatively
fast groundwater treatment remedy for dissolved constituents and system operation
consumes only electricity.

Air stripping, carbon adsorption, and ozone sparging are all effective options for
treating VOCs, which are the primary contaminants of concern at the Site. Air stripping
is a proven technology, which requires a permanent extraction and collection system in
order to treat the water. Air stripping is more effective than carbon adsorption in
treating water containing vinyl chloride and requires less overall maintenance. Ozone
sparging is a short-term in-situ treatment technology which does not require
groundwater extraction, does not create a point source discharge, and destroys
contaminants without concentrating flow. For these reasons, air stripping and ozone
sparging would be appropriate for meeting RAOs at the Site. Discharging treated water
to the Stillwater River would be appropriate as long as contaminant concentrations in
the treated water are below surface water quality discharge criteria.
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4.1.4 LANDFILL GAS COLLECTION AND TREATMENT

Landfills contain organic matter, including municipal solid waste, which undergoes
biological decomposition under anaerobic conditions. This process generates landfill
gas, which contains methane and carbon dioxide. Certain conditions favor more rapid
degradation of waste materials into gas, including infiltration of oxygenated rainwater
or the movement of groundwater through the waste. Landfill gas production increases
and then decreases exponentially over time, such that landfills closed for several
decades no longer produce significant volumes of landfill gas. Landfill gas generation at
the Site is expected to be relatively small given the landfill has been inactive for 35 years
and does not have a low permeability cap or bottom liner that would have extended the
time frame from solid waste degradation.

Landfill gas management is sometimes necessary because the gas can accumulate within
the landfill or migrate into nearby structures at unsafe levels. In addition, uncontrolled
gas accumulation and venting can result in damage to a landfill cover system. Although
landfill gas generation is expected to be very low currently and will decrease even
further with time and there are no nearby buildings, gas management is nonetheless
evaluated within this EE/CA.

Unless the landfill is capped with a relatively low permeability material, generated gases
would be expected to vent directly to the atmosphere. However, because the Site may
be capped or covered as part of the remedy, gases are less likely to naturally vent in the
future. Therefore, in conjunction with installing an impervious landfill cap or cover, gas
collection systems are typically installed to collect and potentially treat gases. Two
options for collecting landfill gas include passive gas vents and active collection systems.
A passive vent consists of a pipe installed in gravel beneath the cap or cover. The pipe
extends through the cap or cover and is open to the air. The passive vent may allow gas
to be preferentially removed from the waste material and discharged directly to the air.
In some instances potentially hazardous constituents may be removed from the gas by
activated carbon within the vent. An active gas collection system consists of vertically
installed pipes placed in gravel beds. The pipes are connected to a manifold, and the
gases are removed using a vacuum. Because buried drums and grossly impacted soils
were previously removed from the Site, passive gas vents are expected to be appropriate

for meeting RAOs at the Site.
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4.1.5 RIVERBANK STABILIZATION

Visual surveying along the riverbank indicates evidence of minor past and possibly
ongoing erosion in select areas. Evidence of erosion could include steep slopes with
exposed waste, visual undercutting of slopes by river current, minor slumping and a
lack of adequate vegetation. While historical photographs (Appendix M) of the Site and
river channel do not indicate widespread, significant erosion along the entirety of the
riverbank, select areas do show more evidence of erosion. Stabilization of the riverbank
is evaluated as a means to reduce the likelihood of significant, adverse erosion in the
future.

Riverbank stabilization requires protecting the existing riverbank from erosion, by
installing sheeting or shoring to support the riverbank slope, installing erosion-resistant
materials on the existing slope, or a combination of these methods. At a minimum,
riverbank stabilization is needed in select areas. Changing the existing slope of the bank
would involve intrusive earthwork such as waste consolidation and grading activities to
either reduce the slope of the bank or terrace the slope in order to achieve more stability.
Installing sheeting or shoring would be performed by driving sheet piling through
unconsolidated materials and keying it into a lower confining layer in this case, the less
permeable bedrock. Installing erosion-resistant materials would involve installing
Articulated Concrete Mats (ACM), permanent turf reinforcement, and vegetative
seeding to protect the riverbank from erosion and to "anchor" soils in place.

The comprehensive aerial photograph summary in Appendix M demonstrates that there
is a buffer between the landfill and the river where no waste landfilling activities are
evident. Therefore, stabilization technologies used must be capable of achieving a
balance between protecting the natural habitat and meeting the RAOs presented in
Section 3.0. The natural habitat of mature trees and other vegetation along the riverbank
provide natural bank stabilization and erosion control as supported in OEPA's statement
presented in U.S. EPA's SRE,

"Every attempt should be made at the Garland Road Landfill to preserve the mature trees
lining the riverbank to stabilize the stream bank and provide riparian habitat. It would
take decades for newly planted trees to provide the same functions that the trees currently
provide the aquatic community. Erosion controls and bank stabilization need to be of
primary concern in all actions taken during remediation activities" (OEPA 1995).

GM has reviewed two U.S. EPA documents, Brownfields Technology Primer: Selecting
and Using Phytoremediation for Site Cleanup dated July 2001 and Introduction to
Phytoremediation dated February 2000 to assist in evaluating the environmental value
of the trees growing on-Site. Based on the EPA documents it was found that the trees in
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addition to their scenic value possess both evapotranspiration and remedial qualities.
Poplars and willows are preferred in controlling groundwater migration and removing
TCE from groundwater. During a Site visit on December 6, 2005, GM found that only a
small number of trees had toppled over. Maintenance is proposed along the riverbank
and would involve removing fallen trees and planting others as part of the stabilization
activities.

Finally both U.S. EPA documents state that poplar trees have root systems as deep as
15 feet bgs. Roots of this depth would be able to perform evapotranspiration of the
groundwater as well as provide stability to adjacent soils.

Although it is recognized that the Stillwater River is an ecologically significant habitat
and a State Scenic River, the risks associated with not adequately stabilizing the
riverbank outweigh the benefits of not disturbing the existing habitat. If the riverbank is
not stabilized, the erosive forces of the river will continue to undercut the riverbank and
over a long period of time it could reduce the clean buffer zone and potentially expose
waste in select areas.

A sheet piling wall would be an effective technology for achieving bank stabilization. A
sheet piling wall must be used in conjunction with a leachate extraction system to lower
the hydraulic head behind (upgradient of) the wall; otherwise, groundwater would
"accumulate" and flow around the sheet piling, reducing the effectiveness of the wall for
containment purposes. If sheet piling is installed at the base of the riverbank, the
landfill cap or cover could be extended over the debris currently present on the
riverbank. Backfill and vegetation would also be placed on the eastern side of the sheet
piling wall to maintain the natural slope of the land, conceal the sheet piling wall so that
the river's natural appearance is not drastically changed, and replace habitat lost as a
result of sheet piling installation. Steel sheet piling with interlocking joints is the most
common type of sheet piling used. PVC may also be used and is lighter and easier to
work with; however, its applicability depends on the type of subsurface materials
present and the depth to which it is driven.

Providing erosion protection along the riverbank would be an effective technology for
achieving riverbank stabilization. Erosion protection would also provide protection for
the natural habitat and maintain the visual characteristics appropriate for a State Scenic
River. Appropriate forms of erosion protection would include; mixed gravel and
cobbles adjacent to the waterline, removal of slumping material, ACMs, bank and toe
protection at the base, and permanent turf reinforcement. These measures to control
erosion could be implemented along the entirety of the riverbank, or in select areas that
appear to be more likely to be prone to erosion.
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For the purposes of this Report, it is assumed that steel sheet piling and erosion
protection of the riverbank using ACM, either along the entire bank or in select areas,
are appropriate for meeting RAOs at the Site.

4.1.6 INSTITUTIONAL CONTROLS

Institutional controls are actions that are administrative in nature or that are peripheral
in nature to the primary actions taken at a Site. Institutional controls alone would not
achieve RAOs for the Site and would be implemented in conjunction with other
technologies to form effective response action alternatives. Examples of institutional
controls include implementing access restrictions such as Site security fencing; imposing
deed, zoning, or building restrictions to limit future land use or to prevent intrusive
activities in the future; and performing groundwater monitoring to evaluate changes in
site conditions over time. Because the Site consists of a landfill and the presumptive
remedy for a landfill is containment, deed restriction and groundwater monitoring
options are appropriate institutional controls for meeting RAOs at the Site.

4.2 SUMMARY OF PREFERRED TECHNOLOGIES

Section 4.1 summarizes various technologies associated with each of the components of
the presumptive remedy for the Site. The following technologies are retained for
development of response action alternatives:

• Caps and covers:

Current Ohio Solid Waste Cap

2-foot 1 x 1O7 cm/sec clay cap with frost protection

GCL with 18 inches of soil

• Leachate/Groundwater collection:

Extraction wells

• Leachate/Groundwater treatment:

In-situ Ozone Sparging

Air stripping and discharge to river

• Landfill gas collection and treatment:

Passive gas vents with contingency for activated carbon treatment
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Riverbank stabilization:

ACM and bank restoration

Steel sheet piling and bank restoration

Institutional controls:

Deed restrictions

Groundwater monitoring
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5.0 DESCRIPTION AND EVALUATION OF RESPONSE ACTION
ALTERNATIVES

This section describes and evaluates four response action alternatives (including the "no
action" alternative) for the Site. The focused alternatives discussed herein include only
the technologies and process options that merit further evaluation based on the initial
screening presented in Section 4.0. Each alternative has been developed to address the
RAOs and to achieve the overall goal of protecting human health and the environment.
The components of the four response action alternatives are summarized in Table 5.1. In
this section, individual Site-wide alternatives are presented to address (1) source
material (landfill contents and leachate within the landfill boundary), (2) riverbank
stabilization, and (3) groundwater downgradient (south) of the landfill.

The alternatives presented in this section are evaluated with respect to three broad
criteria: (1) effectiveness, (2) implementability, and (3) cost. A discussion of these three
broad criteria is presented below, followed by a description and evaluation of each
alternative developed.

5.1 EVALUATION CRITERIA

The purpose of evaluating response action alternatives based on three criteria is to
ensure that each alternative developed would be effective in protecting human health
and the environment, would be technically and administratively feasible, and would not
be grossly excessive in cost compared to other alternatives that would result in an equal
or greater degree of effectiveness. Evaluation based on these three broad criteria also
helps to ensure that all alternatives considered achieve RAOs. Each criterion is
discussed below.

5.1.1 EFFECTIVENESS

Effectiveness refers to the ability of an alternative to be protective and to achieve overall
RAOs. Protectiveness refers to whether an alternative would be protective of workers
during implementation (short-term), would be protective of public health and the
environment (long-term), and would comply with ARARs. Each alternative is also
evaluated to determine whether it would reduce the toxicity, mobility, or volume of
contaminants through treatment.
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5.1.2 IMPLEMENTABILITY

Implementability refers to the ease with which an alternative can be constructed,
operated, and maintained. This criterion addresses both the technical and
administrative feasibility of implementing the alternative relative to site remediation
goals, permitting, and related requirements.

5.1.3 COST

Cost analysis is used to eliminate high-cost alternatives that provide essentially the same
level of protection as less expensive ones. A comparative evaluation of the alternatives
was conducted based on estimates of their current dollar costs. The cost estimates are
based on numerous assumptions and are expected to be revised, as additional
information from pre-construction activities becomes available.

5.2 DESCRIPTION AND EVALUATION OF ALTERNATIVES

A total of four response action alternatives (including "no action") were developed for
the Site. The components of the response action alternatives are summarized in
Table 5.1. Each alternative is described and evaluated below.

5.2.1 ALTERNATIVE 1: NO ACTION

The "no action" alternative provides a reference against which other alternatives are
evaluated. Under this alternative, no action would be taken to contain or remediate
contaminated soil, waste, and groundwater at the Site.

5.2.1.1 EFFECTIVENESS

If no action is taken at the Site, contaminated soil and waste still present in the landfill
would not be contained and could come into contact with trespassers or be washed
away by flood waters. Precipitation would continue to infiltrate through the impacted
soil and into the waste, where additional leachate would be generated. The leachate
would be allowed to migrate into groundwater beneath the landfill, which in turn
would laterally migrate to the east or southeast, eventually discharging to the Stillwater
River. In addition, without riverbank stabilization, continuing erosion of the riverbank
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would result in the destruction of riverbank vegetation and possibly the release of waste
materials. Seasonal rising and falling river water levels and heavy storms would
continue to flush contamination from the landfill. Only natural attenuation and
degradation processes would effect changes in contaminant concentrations in soil and
groundwater.

5.2.1.2 IMPLEMENTABILITY

The "no action" alternative would be easy to implement technically and administratively
because no active work is included.

5.2.1.3 COST

No capital or operation and maintenance (O&M) costs are associated with the "no
action" alternative.

5.2.2 ALTERNATIVE 2: SOURCE CONTAINMENT WITH CURRENT
OHIO SOLID WASTE CAP, RIVERBANK STABILIZATION,
GROUNDWATER MONITORING, AND INSTITUTIONAL
CONTROLS

Alternative 2 consists of source containment (i.e., landfill cap), riverbank stabilization,
groundwater monitoring, and institutional controls. Figure 5.1 shows the approximate
current limit of waste to be capped, as well as the different erosion protection scenarios
for the riverbank stabilization. Source containment would be achieved by constructing a
Current Ohio Solid Waste Cap.

The bottom layer of the Current Ohio Solid Waste Cap must be 18 inches of
1 x ID-7 cm/sec clay, above the clay a low-hydraulic-conductivity FML (40 mil HOPE)
would be placed with a 12-inch drainage layer above the FML to convey water off the
FML. The top layer consists of a vegetative/soil layer that is at least 30 inches thick
(including the 12-inch drainage layer) and has a minimum slope of 3 to 5 percent.
Figure 5.2 presents a schematic of the proposed Current Ohio Solid Waste Cap and
riverbank stabilization. Once the cap is constructed it will be seeded with native
vegetation, as appropriate. The vegetation will not be impacted by groundwater since
the cap is impermeable.
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Consolidation of approximately 20,000 cubic yards of debris/waste located in the south
portion of the Site will be performed prior to installation of the cap. This material will
be moved from the south end of the Site to the central area and used as part of the
sub-grade for the cap system. The area around the debris/waste removal location will
be excavated below the final grade level to create a shallow depression. This shallow
depression may be restored into a wetland area and/or used to accumulate stormwater.
In general, the southern end of the Site outside of the capped area can be used to
develop a buffer area comprised of larger trees.

The cap/cover would be continuous over the area where physical waste materials will
remain. Figure 5.1 shows the extent of the cap. The current limit of waste is based on
previous investigations and historical aerial photographs. If waste is identified beyond
the anticipated limit during construction of the cap or bank one of the following will be
completed: (1) extend cap to cover waste; or (2) consolidate waste under cap, or
(3) assess the significance of the situation with U.S. EPA. Areas previously covered
(treated soil with cover and screened debris with cover) will also be covered with the
proposed cover system. The southern boundary of the Site will remain as the WMB.

Landfill gases are typically vented through a porous cover; however, a low-permeability
landfill cap does not allow these gases to vent, and the pressure exerted by accumulating
gases can cause cap damage. To protect the landfill cap at the Site from such damage, a
passive gas venting system would be installed. This system would consist of a number
of gas vents at the high points in the cap extending vertically from the waste through the
low-permeability cover to approximately 4 feet above the finished grade. These vents
would be located at the high points in the gas collection header. The vents would be
constructed of PVC or HDPE, perforated pipe; wrapped in a silt sock; and backfilled
with high-permeability material such as coarse sand and gravel. For cost estimating
purposes, it is assumed that 10 gas vents would be needed for the 15.5-acre cap.

Due to observed erosion and modeled erosion potential, the existing riverbank has been
separated into four situations that occur along various sections of the bank for the
purpose of creating a conceptual design of the stabilized riverbank. Before any work is
done on the bank it must be cleaned of exposed waste and cleared of any dead or dying
trees and branches in areas where erosion protection is to be constructed. The four
situations require different measures to ensure the stability of the existing slopes. These
four situations, and the proposed stabilized riverbank components for each, are
discussed below.
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Situation 1

Situation 1 is characterized by a riverbank with no to low erosion potential and
relatively steep slopes (approximately 1.5 or 2 to 1). The two areas of the riverbank at
the Site that are characterized as Situation 1 are presented on Figure 5.1.

Any surficial waste in this area will be removed and placed under the impermeable
landfill cover. No additional stabilization measures are proposed for Situation 1.

Situation 2

Situation 2 is characterized by a riverbank with low erosion potential and relatively
steep slopes. The area of the riverbank at the Site that is characterized as Situation 2 is
presented on Figure 5.1.

Any surficial waste in this area will be removed and placed under the impermeable
landfill cover. A conceptual design of the stabilized riverbank for Situation 2 is
presented on Figure 5.3. Proposed additional stabilization measures include a
vegetative mat over the steep portion of the bank and a layer of mixed gravel and
cobbles adjacent to the waterline.

Situation 3

Situation 3 is characterized by an eroded riverbank with mild shear stress and moderate
water velocities. The area of the riverbank at the Site that is characterized as Situation 3
is presented on Figure 5.1.

Any surficial waste in this area will be removed and placed under the impermeable
landfill cover. A conceptual design of the stabilized riverbank for Situation 3 is
presented on Figure 5.3. Proposed additional stabilization measures include removal of
soft slumping material, placement of structural fill, an articulating concrete mat and a
vegetative mat over the steep portion of the bank and toe protection at the base of the
slope.

Situation 4

Situation 4 is characterized by an eroded riverbank with high shear stress and high
water velocities. The area of the riverbank at the Site that is characterized as Situation 4
is presented on Figure 5.1.
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Any surficial waste in this area will be removed and placed under the impermeable
landfill cover. A conceptual design of the stabilized riverbank for Situation 4 is
presented on Figure 5.1. Proposed additional stabilization measures include removal of
soft slumping material, placement of structural fill, an ACM and a vegetative mat over
the steep portion of the bank and toe protection at the base of the slope. Figure 5.4 is a
conceptual representation of the proposed riverbank stabilization.

Under Alternative 2, institutional controls would be necessary to limit inappropriate Site
use (no camping /campfires), to maintain the integrity of the landfill cap, ensure that the
public is notified of restrictions on groundwater usage, and monitor the effectiveness of
the response action alternative.

An additional groundwater investigation is proposed and will include:

• Two additional soil borings BH-10 and BH-11 are proposed to determine if the
bedrock surface exists between 725 and 740 feet AMSL;

• If soil borings at BH-10 and BH-11 show that bedrock is between 725 and 740 feet
AMSL north of the river, piezometers will also be installed at the water table and
above the bedrock. Two shallow and two deep piezometers will be installed south
of the river (south of BH-10 and east of MW-9) to evaluate whether deep
groundwater is flowing under the Stillwater River. Soil borings and piezometers
will be located in an area that is accessible by an all-terrain drill rig.

• Eight new monitoring wells will be installed. Three monitoring wells will be
installed north of S-5 to confirm the groundwater flow direction at the Site. Three
monitoring wells will be installed south of the WMB to monitor compliance. One
monitoring well will be installed south of the WMB and north of MW-6/BH-6 to
further refine the accuracy of the groundwater fate and transport analysis. Finally,
one monitoring well will be installed west of MW-5 at the request of the City of
Union. The monitoring wells will be installed "In accordance with the Deep
Overburden Groundwater Investigation Work Plan". Discrete Interval Sampling of
groundwater will be conducted during completion of the soil borings and pending
results, the appropriate screened interval will be selected (i.e., most impacted by
COCs or, if no COCs are present, on top of bedrock) and a monitoring well will be
installed. Concrete bollards will be placed around those monitoring wells located
adjacent to or within farmer's fields. Each well will be 2 inches in diameter and
constructed of stainless steel.

Figure 5.5 presents the locations of existing monitoring wells and proposed additional
monitoring wells, piezometers, and boreholes. Table 5.2 provides a summary of the
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groundwater monitoring activities proposed for the Site. The monitoring program
includes quarterly sampling of VOCs for 2 years, then annually thereafter as necessary.
Monitoring wells will be removed from the program and abandoned following four
consecutive events reporting all parameters below MCLs. The purpose of the
monitoring program is to ensure that the conditions at the Site are stable and
contaminant concentrations are decreasing.

Monitoring wells will be removed from the program and abandoned following four
consecutive events reporting all parameters below MCLs. No monitoring will be
required once MCLs are achieved for all monitoring wells located outside the WMB.

5.2.2.1 EFFECTIVENESS

Alternative 2 would be effective for preventing direct contact with contaminated soil
and with waste in the landfill and for reducing infiltration of precipitation, thereby
reducing leaching of contaminants from the unsaturated zone to groundwater. The cap
would not reduce the toxicity or volume of contaminants; however, it would reduce the
mobility of contaminants present in waste, soil, and groundwater, and the ACM
riverbank stabilization would protect the riverbank from collapse, which would
potentially result in a release of landfill waste. The short-term effectiveness of the
alternative would be good because the cap and ACM riverbank stabilization would be
minimally intrusive and thus protective of workers. The long-term effectiveness of this
alternative would also be good because the engineering controls would be supported by
institutional controls.

5.2.2.2 IMPLEMENTABILITY

Alternative 2 would comply with state and federal ARARs for capping and containment
actions. The alternative would be fairly easy to implement technically because it would
employ proven technologies for which services and materials would be readily
available. Administratively, this alternative would require acceptance from the state
and community with regard to remediating and stabilizing the Stillwater Riverbank. In
addition, access and deed restrictions would be required to limit access to the landfill
cap as well as possible future land uses and development.
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5.2.2.3 COST

The cost estimate for Alternative 2 is presented in Table 5.3. The cost estimate includes

capital (direct and indirect) and post-removal Site control (PRSC) costs. The major

capital costs for Alternative 2 would be for the construction of the cap. The major O&M

costs would be for groundwater monitoring. Also, groundwater monitoring is expected

to be required for 30 years.

5.2.3 ALTERNATIVE 3: SOURCE CONTAINMENT WITH
IMPERMEABLE CAP, SHEET PILING ALONG EAST SIDE
AND SOUTH END OF THE SITE, LEACHATE EXTRACTION
AND TREATMENT, GROUNDWATER MONITORING, AND
INSTITUTIONAL CONTROLS

Alternative 3 consists of source containment, sheet piling along east side and south end

of Site, leachate extraction and treatment, groundwater monitoring, and institutional

controls. Figure 5.6 presents the approximate current limit of waste to be capped, the
leachate extraction and treatment system, and the extent of the sheet pile wall. Source

containment would be achieved by constructing an impermeable cap and installing a

steel sheet piling wall along the east side and south end of the Site. A leachate extraction

and treatment system would be installed to remove and treat impacted leachate.

The landfill cap would either be constructed of 2 feet of clay (1 x 1O7 cm/sec) with 2 feet

of frost protection and 6 inches of topsoil or a GCL with a geonet for drainage plus 1 foot

of soil and 6 inches of topsoil. Either alternative design, or a cap that includes a mixture
of both types depending on considerations associated with implementation, design or
cost (e.g., the GCL cap may be easier than the clay cap to implement near the riverbank
because it has a lower profile), are acceptable. Figure 5.7 and Figure 5.8 present a

schematic of the proposed clay cap and the GCL cap, respectively, as well as the sheet
pile wall. Once the cap is constructed it will be seeded with native vegetation, as
appropriate. The vegetation will not be impacted by groundwater since the cap is

impermeable.

The 6 inches of topsoil required by both options is used to support proper growth of

erosion control vegetation. Because the topsoil is the first layer of the cap it is

susceptible to root penetration, earthworm activity, and other insect and burrowing

animal activity. Also in order to allow for stormwater runoff the landfill cap would

have to be properly sloped. This would likely require regrading the top of the landfill to

obtain the necessary profile and to minimize the need for additional soil.

7043(14) 49 CONESTOGA-ROVERS & ASSOCIATES



Consolidation of approximately 20,000 cubic yards of debris/waste located in the south
portion of the Site will be performed prior to installation of the cap. This material will
be moved from the south end of the Site to the central area and used as part of the
sub-grade for the cap system. The area around the debris/waste removal location will
be excavated below the final grade level to create a shallow depression. This shallow
depression may be restored into a wetland area and/or used to accumulate stormwater.
In general, the southern end of the Site outside of the capped area can be used to
develop a buffer area comprised of larger trees.

The cap/cover would be continuous over the remaining waste areas. Figure 5.6 shows
the extent of the cap. The current limit of waste is based on previous investigations and
historical aerial photographs. If waste is identified beyond the anticipated limit during
construction of the cap or bank one of the following will be completed: (1) extend cap to
cover waste; or (2) consolidate waste under cap; or (3) assess the significance of the
situation with U.S. EPA. Areas previously covered (treated soil with cover and screened
debris with cover) will also be covered with the proposed cover system. The southern
boundary of the Site will remain as the WMB.

To protect the cap from damage due to accumulating landfill gases, a passive gas
venting system would be installed as described in Alternative 2. For cost estimating
purposes, it is assumed that 10 passive gas vents would be needed for the 15.5-acre cap.

The landfill borders the river on the eastern side of the Site. Inspection of the riverbank
yielded evidence of erosion in select areas. Bank stabilization would be constructed to
prevent continuous eroding of the all or a portion of the eastern edge of the landfill into
the river. Installation of a steel sheet piling wall along the riverbank would protect the
riverbank from erosion and contain the landfill waste. This wall would also support
construction of a stable landfill cap and provide leachate containment.

Steel sheet piling with interlocking joints would be driven to a depth of about 45 feet bgs
and keyed into the limestone bedrock beneath the Site. The steel sheet piling would be
installed away from the river's edge. The material between the steel sheet piling and the
river would be excavated and placed on top of the landfill in areas requiring grade
adjustment. The area between the river and the steel sheet piling would then be
backfilled with clean soil and planted with native trees and shrubs to restore the natural
appearance of the riverbank and provide some habitat for wildlife. Approximately
2,800 lineal feet of sheet piling would be installed as presented on Figure 5.6.

A series of leachate/groundwater extraction wells would be installed on the upgradient
side of the steel sheet pile wall to collect and extract "mounded" leachate/ground water
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and to keep the groundwater at a level that would prevent it from building up and
flowing around the wall. The actual number, construction, location, and pumping rates
of extraction wells would be determined during a pre-construction phase of work prior
to response action implementation. For cost estimating purposes, it is assumed that
about ten 6-inch-diameter extraction wells with submersible pumps would be required.
The wells would be constructed with Schedule 80 PVC, HOPE, or stainless-steel casings
and screens. A 5-foot sediment sump would be installed at the bottom of each well.
Each well would be equipped with a water level probe that would maintain a preset
groundwater level below the bottom of the waste in the landfill by controlling the
extraction pump. Each wellhead would be housed in a manhole constructed of HOPE,
and the manhole would be made an integral part of the landfill cap. The manholes
would also house flow control valves, sampling ports, electrical appurtenances, and
instrumentation. Measurements of the extraction well liquid levels would be
electronically transmitted to a groundwater treatment facility, where they would be
displayed and recorded for reporting purposes.

It is also assumed that the average depth of the extraction wells would be about 45 feet
bgs and that each well's extraction rate would be approximately 25 gpm. Extracted
leachate/groundwater would be conveyed to a treatment facility that would be located
in the northwestern corner of the Site near Frederick Garland Road. Each
leachate/ground water extraction well's submersible pump would discharge into a
single force main. The force main would be constructed of HOPE and would be sized to
minimize head loss. The force main would convey the leachate/ground water to the
treatment facility. The force main trench would be used for installation of electrical
power lines for the submersible pumps and for routing of instrumentation cables.

The leachate/ground water treatment facility would consist of a low-profile air stripper
and GAC polishing filters (if required). Figure 5.9 presents a schematic of the
leachate/groundwater treatment system. The treatment equipment would be housed in
a pre-engineered building equipped with a space heater and air filters for conditioning
of air for the air stripper. The treated effluent would be discharged by gravity (if
possible) from the treatment facility to the river. The effluent pipeline would be
approximately 8 to 10 inches in diameter and would be made of HOPE. The effluent
pipeline would be installed in such a way as to take advantage of the natural slope in
order to discharge to the river by gravity. If discharging by gravity is not feasible and
discharge pumps are required, the effluent force main would follow the shortest route to
the river. The discharge point in the river would be submerged. Provisions would be
made for compliance sampling of the effluent pipeline.
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An additional investigation is proposed as in Alternative 2. Table 5.2 provides a
summary of the groundwater monitoring activities proposed for the Site. Figure 5.5
presents the locations of existing monitoring wells and proposed additional monitoring
wells, piezometers, and boreholes. The monitoring program includes quarterly
sampling of VOCs for 2 years, then annually thereafter as necessary. Monitoring wells
will be removed from the program and abandoned following four consecutive events
reporting all parameters below MCLs. The purpose of the monitoring program is to
ensure that the conditions at the Site are stable and contaminant concentrations are
decreasing.

Under Alternative 3, institutional controls would be necessary to limit inappropriate Site
use (no camp ing/camp fires), to maintain the integrity of the landfill cap, ensure that the
public is notified of restrictions on groundwater usage, and monitor the effectiveness of
the response action alternative.

5.2.3.1 EFFECTIVENESS

Alternative 3 would be effective for preventing direct contact with contaminated soil
and with waste in the landfill and reducing infiltration of precipitation, thereby
reducing leaching of contaminants from the unsaturated zone to groundwater. The soil
cover and steel sheet pile wall would not reduce the toxicity or volume of contaminants;
however, they would reduce the mobility of contaminants present in waste, soil, and
groundwater, and protect the riverbank from collapse, which would result in a release of
landfill waste. The short-term effectiveness of the alternative would be good because
soil cover, sheet pile wall, and extraction well installation would be completed in a
reasonable timeframe. The long-term effectiveness of this alternative would be high
because engineering controls would be supported by institutional controls. This
alternative would require routine, periodic maintenance to ensure the integrity of the
soil cover and sheet pile wall, which might be susceptible to weathering and erosion,
thereby allowing more infiltration and leachate generation over the long term.

5.2.3.2 IMPLEMENTABILITY

Alternative 3 would comply with state and federal ARARs for capping and containment
actions. Leachate treatment using an air stripper is a proven technology and is expected
to reduce contaminant concentrations in the extracted leachate and groundwater below
state-mandated surface water quality discharge standards. The alternative would be
fairly easy to implement technically because it would employ proven technologies. One

7043(14) 52 CONESTOGA-ROVERS & ASSOCIATES



potential concern is slope stability when vegetation is removed prior to sheet pile wall
completion. The services and materials needed are expected to be available; however, it
is assumed that the volume of soil needed would be available locally and would not be
prohibitively expensive. Administratively, the alternative would require acceptance
from the state and community with regard to remediating and stabilizing the Stillwater
Riverbank. In addition, access and deed restrictions would be required to limit access to
the impermeable landfill cap, treatment facility, and extraction system as well as to limit
possible future land uses and development.

5.2.3.3 COST

The cost estimate for Alternative 3 is presented in Table 5.4. The cost estimate includes
capital (direct and indirect) and PRSC costs. The major capital costs for Alternative 3
would be for the impermeable cap, steel sheet piling wall, and the extraction and
treatment system. The impermeable cap costs for Alternative 3 would be lower than the
Current Ohio Solid Waste Cap costs for Alternative 2. The major O&M costs for
Alternative 3 would be for labor, electricity, and groundwater monitoring. Leachate
extraction and treatment are expected to be needed for 30 years. Also, groundwater
monitoring is expected to be required for 30 years. Additional O&M costs are expected
associated with damage due to periodic flooding. Therefore, the O&M costs for
Alternative 3 would be higher than those for Alternative 2 because leachate extraction
and treatment and groundwater monitoring would last longer.

5.2.4 ALTERNATIVE 4: SOURCE CONTAINMENT WITH
IMPERMEABLE CAP, RIVERBANK STABILIZATION,
SOURCE AREA GROUNDWATER TREATMENT,
GROUNDWATER MONITORING, AND
INSTITUTIONAL CONTROLS

Alternative 4 consists of source containment, riverbank stabilization, groundwater
treatment using ozone sparging, groundwater monitoring, and institutional controls.
Figure 5.10 presents the approximate limit of waste to be capped, extent of the ozone
sparging, as well as the different erosion protection situations for the riverbank
stabilization . Source containment would be achieved by constructing a GCL cap or clay
cap, as outlined in Alternative 3 and providing erosion protection, as in Alternative 2,
along the riverbank to stabilize the bank and contain landfill waste and leachate.
Figure 5.11 and Figure 5.12 present a schematic of the proposed clay cap and the GCL
cap, respectively, as well as the proposed riverbank stabilization.
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The landfill cap would either be constructed of 2 feet of clay (1 x 10-7 cm/s) with 2 feet of
frost protection and 6 inches of topsoil or a GCL with a geonet for drainage plus 1 foot of
soil and 6 inches of topsoil. Either alternative design, or a complete cap that includes a
mixture of both types depending on considerations associated with implementation,
design or cost (e.g., the GCL cap may be easier than the clay cap to implement near the
riverbank because it has a lower profile), are acceptable. Figure 5.11 and Figure 5.12
present a schematic of the proposed clay cap and the GCL cap, respectively as well as
the proposed riverbank stabilization. Once the cap is constructed it will be seeded with
native vegetation, as appropriate. The vegetation will not be impacted by groundwater
since the cap is impermeable.

The 6 inches of topsoil required by both options is used to support proper growth of
erosion control vegetation. Because the topsoil is the first layer of the cap it is
susceptible to root penetration, earthworm activity, and other insect and burrowing
animal activity. Also in order to allow for storm water runoff the landfill cap would
have to be properly sloped. This would likely require re-grading the top of the landfill
to obtain the necessary profile and to minimize the need for additional soil.

Similar to Alternatives 2 and 3, consolidation of approximately 20,000 cubic yards of
debris/waste located in the south portion of the Site will be performed prior to
installation of the cap. This material will be moved from the south end of the Site to the
central area and used as part of the sub-grade for the cap system. The area around the
debris/waste removal location will be excavated below the final grade level to create a
shallow depression. This shallow depression may be restored into a wetland area
and/or used to accumulate stormwater. In general, the southern end of the Site outside
of the capped area can be used to develop a buffer area comprised of larger trees.

The cap/cover would be continuous over the remaining waste areas. Figure 5.6 shows
the extent of the cap. The current limit of waste is based on previous investigations and
historical aerial photographs. If waste is identified beyond the anticipated limit during
construction of the cap or bank one of the following will be completed: (1) extend cap to
cover waste; or (2) consolidate waste under cap or (3) assess the significance of the
situation with U.S. EPA. Areas previously covered (treated soil with cover and screened
debris with cover) will also be covered with the proposed cover system. The southern
boundary of the Site, constituting the current limit of waste, will remain as the WMB.

To protect the cap from damage due to accumulating landfill gases, a passive gas
venting system would be installed as described in Alternative 2. For cost estimating
purposes, it is assumed that 10 passive gas vents would be needed for the 15.5-acre cap.
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Groundwater treatment includes ozone sparging in select areas of the on-Site source
area to mitigate the migration of VOCs that would result in an exceedance of MCLs
outside the WMB south of the Site. The proposed location for the pilot study as well as
the limit of ozone sparging is presented on Figure 5.10.

Groundwater in the north portion of the Site flows directly to the Stillwater River and is
not proposed for treatment since to date there is no evidence of adverse impact to the
river. However, if the pre-design groundwater flow assessment concludes groundwater
from the northern portion of the Site is or will flow to the south at levels in excess of the
MCLs, additional ozone sparging will be performed in those areas.

An evaluation of the degradation time for TCE in groundwater to meet MCLs at the
WMB and at the river, south of the Site was completed. The analysis evaluates the
impact of different percent reductions in initial TCE concentrations on the time frame for
meeting MCLs in combination with monitored natural attenuation (Appendix J). The
memorandum titled Screening Level Groundwater Modeling Results at Garland Road
Landfill Site, Miami County, Ohio dated September 7, 2005 (supporting document of
Attachment]), provides a detailed assessment of fate, transport, and processes at the
Site. Based on available information for the Site, the half-life of TCE in groundwater was
conservatively calculated to be 4 years. Assuming an initial average source TCE
concentration of 436 pg/L, which was the highest concentration detected in monitoring
wells within the WMB in 1997, after the Removal Action, it would take approximately
6.5 half-lives (26 years) to achieve the MCL of 5 Hg/L for TCE at the source, or within the
WMB, through natural attenuation processes only. An additional 11.5 years would be
required to reach the MCLs at the river, south of the Site. These processes have been
enhanced by the previously implemented source control removal actions, which
significantly and permanently reduced the sources of TCE and other hazardous
substances to groundwater. It is important to note that this analysis does not include the
expected additional groundwater benefits associated with consolidation of
approximately 20,000 cubic yards of waste from the south end of the Site to the north
end, where it will be placed beneath the planned landfill cap. This effectively creates a
buffer of up to 250 feet from the southern boundary.

Meeting MCLs at the WMB in 26 years from the time of the removal work, or by 2023, is
reasonable. Meeting the MCLs at the river, to the south of the Site, will take an
additional 11.5 years (2035), which is less than 30 years from the completion of this
Revised EE/CA Report. This timeframe could be achieved through the ongoing natural
attenuation processes without any additional groundwater treatment. In addition, it is
not cost effective to try to reach MCLs sooner, and there is no unacceptable risk to
human health or the environment under current and reasonably expected land and
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groundwater use. However, as part of this Report, GM proposes groundwater
treatment in the source area to reduce TCE concentrations in groundwater within the
WMB and beyond by 50 percent. Based on the available Site information, with a
groundwater concentration reduction of 50 percent, meeting the MCL for TCE at the
WMB and beyond would be expected in approximately 33.5 years (by 2031), less than
25 years from the completion of this Revised EE/CA Report.

For the complete analysis and supporting documentation please refer to Attachment J -
Fate and Transport Evaluation of Degradation Time for TCE to meet MCLs at WMB for
the Garland Road Landfill Site, dated December 12, 2005 revised December 22, 2005.
The fate and transport analysis will be updated upon receipt of the additional
groundwater investigation data proposed as part of each alternative. Thereafter the fate
and transport analysis will be updated annually.

The objective of the ozone sparging operation is to achieve a 50 percent reduction in the
mean average groundwater concentration of TCE at existing monitoring wells, based on
the 2002 data (monitoring wells D-2 at 170 jig/L, D-3 at 120 |ig/L, and S-4 at 190 ̂ ig/L).
This reduction will accelerate the ongoing natural attenuation processes. Based on the
2002 data, the average TCE concentration for the wells identified was 160 Hg/L.
Therefore, a 50 percent reduction would equate to an average concentration of
approximately 80 (Jg/L. When the average concentration in monitoring wells D-2, D-3,
and S-4 reduces to 80 |0.g/L for two consecutive monitoring events, the groundwater
treatment objective will have been met. This will ensure that MCLs will be met beyond
the WMB within a reasonable timeframe (supporting document of Appendix J). The
effectiveness of this treatment would be evaluated by groundwater sampling (see
Figure 5.5). Quarterly groundwater sampling for VOCs at monitoring wells just outside
the WMB will also be performed for 2 years following termination of the groundwater
ozone treatment system.

A field pilot test is proposed for the south end of the Site in order to confirm delivery of
ozone to the impacted media as well as provide data to allow for optimization of well
spacing. The pilot study would be used to refine the details of the ozone sparging
system for remedial design. Based on the results of the pilot test, GM would evaluate
whether the groundwater objective (i.e., 50 percent reduction of the mean average
concentration of the 2002 data) is achievable within 2 years using the ozone sparging
methods proposed. GM would present the results of the pilot study and the evaluation
to U.S. EPA. If the desired 50 percent reduction could not be achieved within the agreed
reasonable timeframe, GM would propose a contingency plan. To determine whether
the treatment is effective there should be a significant reduction in VOC concentrations
measurable in downgradient monitoring wells within 6 months. If the treatment is not
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effective, GM would evaluate potential modifications to the ozone treatment system
and/or other potential treatment technologies and their cost and present the evaluation
to U.S. EPA to determine whether additional treatment activities were warranted based
on costs and benefits.

The ozone sparging pilot study will continue for one month within the waste
management area to define the operating parameters. The system will be operated to
have ozone consumed by organics in the groundwater and will be monitored and
adjusted accordingly. The system will be monitored to identify any problems including
fracturing of the aquifer material or failure of the bentonite seal. In addition, vegetation
will be monitored for affects of ozone. Should ozone enter the vadose zone it is expected
that it would migrate passively through an impermeable cover designed to vent normal
landfill gas. The following outlines the operating parameters that will be collected to
optimize operation of the ozone system:

Operating Parameter Testing

Data will be collected during the first 8 hours of operation to determine appropriate
operating levels for the remainder of study and evaluate the radius of influence of the
sparging wells. During this period, the pressure will be increased between the
minimum bubble-entry pressure [expected to be 13 pounds per square inch (psi)] and a
maximum of 30 psi, in a stepwise fashion in increments of 5 psi every hour. The test will
be stopped if a sudden increase in flow is noted. Parameters to be evaluated during this
time period include:

• air and ozone flow rates (continuous recording);

• sparge pressures (increased hourly by 5 psi);

• groundwater elevation (every 15 minutes at existing monitoring wells, and possibly
continuous recording at selected monitoring wells);

• presence of bubbles (visual inspection every 15 minutes at the existing monitoring
wells; and

• headspace oxygen and headspace ozone by Drager™ tube (hourly at wells where
bubbles are observed).
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Aquifer Response Testing

Data will be collected on a weekly basis during the one month of pilot study operation
to further evaluate the radius of influence of each of the sparging wells. Parameters to
be evaluated during this time period include:

• groundwater elevation (at the existing monitoring wells);

• presence of bubbles (at the existing monitoring wells); and

• headspace oxygen and headspace ozone by Drager™ tube (at wells where bubbles
are observed).

Groundwater Monitoring

Conditions after 1 month of pilot study operation of ozone sparging wells will be
documented. This will consist of measuring static water levels and collecting
groundwater samples for VOC, oxidizable inorganic (iron and manganese), and
dissolved oxygen analyses at the existing monitoring wells. All samples (with
appropriate duplicates, trip blanks, and other QA/QC samples) will be analyzed by an
off-Site laboratory. At the conclusion of the pilot study, the information will be
analyzed and the full scale implementation will be initiated. Careful consideration will
be given to the location of the equipment since the Site is prone to flooding.

Each ozone sparging well will be constructed of 2-inch diameter Schedule 40
Chlorinated Polyvinyl Chloride (CPVC) riser pipe with a 2-foot long 10-slot screen.
Figure 5.14 presents a typical injection/well sparge point detail. The annular space from
bottom to top will be filled with a sand pack (consisting of uniform silica sand), a
bentonite seal, and cement-bentonite grout. A flush-mounted protective casing will be
installed at the surface, set in concrete sloped to allow drainage away from the well. A
fine bubble diffuser 1.5 feet in length and 1.5 inches in diameter, consisting of
microporous aluminum oxide, will be attached to 3/4-inch Teflon tubing rated for 100
psi and placed at the bottom of the well. The fine bubble diffuser is used because of its
superior ability to create small (1 micrometer) bubbles, which are ideal for treating
groundwater. The diffuser will be sealed with tubing leading down the well from the
ozone generator. This will prevent the entire well from filing up with ozone. Final
details regarding the diffuser will be provided as part of the final design for the system.
The tubing will be mounted to an air-tight sealing well cap and will extend along the
ground surface to the treatment trailer. A flow meter and valve will be installed in the
tubing within the treatment trailer for controlling and monitoring flow to each ozone
sparging well.
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Figure 5.13 presents the typical layout of the ozone sparging process schematic. The
Ozonology model M-1362 or approved alternate will be used to generate and inject
ozone. The M-1362 has five outlets. Samples will be collected from the five areas
presented on Figure 5.10. The three areas with the highest TCE results will each have a
sparge point installed. The ozone sparging wells will be installed at the bottom of the
overburden aquifer in an effort to maximize the radius of influence. The radius of
influence is dependent on the thickness of the water table but varies from approximately
7 to 28 feet at the minimum bubble-entry pressure of approximately 13 psi, based on
bubble movement at a 45-degree angle from each ozone sparging well. All ozone
sparging wells will be set at the top of the bedrock.

An additional investigation as proposed in Alternative 2, including the installation of up
to 8 new monitoring wells, would be completed with this Alternative. Table 5.2
provides a summary of the groundwater monitoring activities proposed for the Site.
Figure 5.5 presents the locations of existing monitoring wells and proposed additional
monitoring wells, piezometers, and boreholes. The monitoring program includes
quarterly sampling of VOCs during ozone treatment until the mean average TCE
concentration in monitoring wells D-2, D-3, and S-4 (160 \ig/ L based on 2002 data), is
reduced by 50 percent, or to 80 |Jg/L-

Upon termination of the treatment system, quarterly VOC monitoring of wells just
outside the WMB will be conducted for 2 years, after which the long term groundwater
monitoring program will begin. The purpose of this quarterly sampling of select wells
just outside the WMB will be to evaluate the potential for a rebound in VOC
concentrations after attaining the performance criteria. The landfill cap will significantly
reduce infiltration and potential leaching from remaining waste materials, but the
amount of water entering the landfill through this pathway is a small proportion in
comparison to that from normal groundwater flow. Hence the impact of continued
leaching that could result in a rebound in VOC concentrations after treatment is
expected to be minimal. The significance of any rebound measured during this 2-year
period will be assessed upon the completion of this monitoring.

The long-term groundwater program includes annual sampling. Monitoring wells will
be removed from the program and abandoned following four consecutive events
reporting all parameters below MCLs. The purpose of the monitoring program is to
ensure that the conditions at the Site are stable and contaminant concentrations are
decreasing. This long-term monitoring program can be modified in response to actual
conditions.
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Under Alternative 4, institutional controls would be necessary to limit inappropriate Site
use (no camping/campfires), to maintain the integrity of the landfill cap, ensure that the
public is notified of restrictions on groundwater usage, and monitor the effectiveness of
the response action alternative.

5.2.4.1 EFFECTIVENESS

Alternative 4 would be effective for preventing direct contact with contaminated soil
and with waste in the landfill and for reducing infiltration of precipitation, thereby
minimizing leaching of contaminants from the unsaturated zone to groundwater. The
cap and ACM riverbank stabilization would reduce the mobility of contaminants
present in waste, soil, and groundwater, and the ACM riverbank stabilization measures
would protect the riverbank from collapse, which would eventually result in a release of
landfill waste. The ozone sparging treatment would reduce the toxicity and volume of
contaminants. The short-term effectiveness of the alternative would be good because
the cap, ACM riverbank stabilization measures, and ozone sparging can be installed
quickly and are effective immediately. The long-term effectiveness of the alternative
would be good because engineering controls would be supported by institutional
controls and because a contingency would be in place for groundwater extraction and
treatment if ozone sparging alone is demonstrated to be ineffective.

5.2.4.2 IMPLEMENTABILITY

Alternative 4 would comply with state and federal ARARs for capping and containment
actions. The alternative would be fairly easy to implement technically because it would
employ proven technologies for which services and materials would be readily
available. Administratively, this alternative would require acceptance from the state
and community with regard to remediating and stabilizing the Stillwater Riverbank. In
addition, access and deed restrictions would be required to limit access to the landfill
cap as well as possible future land uses and development.

5.2.4.3 COST

The cost estimate for Alternative 4 is presented in Table 5.5. The cost estimate includes
capital (direct and indirect) and PRSC costs. The costs for Alternative 4 are significantly
less than Alternative 3 and similar to those for Alternative 2 with the exception of the
costs associated with ozone sparging and cap construction. The major capital costs for
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Alternative 4 would be for the construction of the impermeable cap, ACM riverbank
stabilization, and ozone sparging. The major O&M costs would be for labor, electricity,
and groundwater monitoring associated with ozone sparging equipment. The
groundwater monitoring would be required for more than 30 years.
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6.0 COMPARATIVE EVALUATION OF RESPONSE ACTION ALTERNATIVES

In this section, the response action alternatives presented in Section 5.0 are compared
based on the three evaluation criteria of effectiveness, implementability, and cost. This
comparison is followed by a discussion of the response action schedule.

6.1 EFFECTIVENESS

The effectiveness of the response action alternatives developed for the Site is evaluated
based on their overall protection of human health and the environment; compliance
with ARARs; long-term effectiveness and permanence; reduction of toxicity, mobility, or
volume through treatment; and short-term effectiveness. The ability of the alternatives
to meet these criteria is compared below.

6.1.1 OVERALL PROTECTION OF HUMAN HEALTH
AND THE ENVIRONMENT

Alternative I, "no action," would not provide overall protection of human health and the
environment under current or future land-use scenarios because the risks posed by
direct contact with the contaminants at the Site would remain. TCE concentrations at
the Site also currently exceed MCLs, however, the groundwater at the Site is not used
for potable drinking water or other purposes. Future groundwater use is expected to be
consistent with current groundwater use. Residents in the area utilize City water. In
addition, off-Site migration of groundwater contamination, exposed waste, and
riverbank erosion would not be addressed.

Under Alternatives 2 through 4, the landfill would be capped. These alternatives would
therefore offer similar degrees of protection of human health and the environment from
direct contact with the landfill's contents. Each of these Alternatives protect human
health and the environment by isolating the waste, thus preventing any future direct
contact. All of the capping alternatives will result in a removal of existing habitat within
the cap footprint, including mature trees, however this should be minimal as the more
ecologically valuable trees are located in the riparian zone along the riverbank.
Furthermore, improved stormwater management for each of the capping alternatives
would result in decreased sediment loading to the Stillwater River during precipitation
and snowmelt runoff.
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To ensure waste on the eastern margin of the landfill (i.e., the margin adjacent to the
Stillwater River) does not erode into the river in the future, engineered controls are
included in Alternatives 2 through 4. These erosion controls include ACM riverbank
stabilization in select areas for Alternatives 2 and 4 and sheet piling for Alternative 3.
During riverbank stabilization, all existing habitat and the existing aesthetic
characteristics of the riverbank would be destroyed during sheet pile wall construction;
therefore, habitat restoration to reduce these effects is also a necessary component of
Alternative 3. The ACM riverbank stabilization would involve much less destruction of
habitat and aesthetic appearance, and a portion of that loss would be short term as the
articulated blocks allow vegetation other than substantive trees to grow through the
engineered voids. In addition, the ACM approach would only be installed in select
areas, which show signs of erosion or bank instability, thus preserving a portion of the
riparian zone in those areas where no controls are needed.

Alternatives 2 to 4 address current groundwater contamination and its continued
off-Site migration in the future. While all of the caps are roughly equivalent, the
Alternative 2 cap would allow marginally less infiltration of precipitation, theoretically
allowing less leaching of contaminants from remaining waste. However, any
measurable, observable difference resulting from less infiltration under Alternative 2 is
anticipated to be inconsequential due to the small volumetric differences between the
alternative caps and the prior removal of drummed waste and associated contaminated
soil. Furthermore, Alternative 2 does not include leachate/ground water treatment,
which could enhance the existing natural attenuation of current groundwater
contamination. A leachate collection and treatment system is included in Alternative 3
and ozone sparging is included in Alternative 4 to reduce concentrations within the
WMB and allow groundwater outside the WMB to naturally attenuate to levels less than
the MCLs within a reasonable period of time. Thus groundwater contamination outside
the WMB may remain for a longer period of time under Alternative 2.

Alternatives 2 through 4 all include the same institutional controls necessary to protect
human health at the Site during future land use as well as the environment under
current and future land-use conditions. These controls will ensure that contact with the
waste materials and contaminated groundwater will not occur into the future.

6.1.2 COMPLIANCE WITH ARARs

The potential chemical-specific ARARs for the Site are MCLs for groundwater outside
the WMB and U.S. EPA Region 9 residential direct contact criteria for soils.
Alternative 1 does not meet any chemical-specific ARARs. Alternatives 2 through 4 do
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meet chemical-specific ARARs, although Alternative 2 would meet this ARAR after a
longer time frame than under Alternatives 3 or 4.

The potential action-specific ARARs for the Site are Executive Order 12372 [40 Code of
Federal Regulations (CFR) 29], the Occupational Safety and Health Act (OSHA), RCRA
Subtitle D landfill closure regulations, Ohio landfill permitting requirements (Ohio
Administrative Code [OAC] 3734), Ohio regulations governing fugitive dust and
particulate emissions (OAC 3745-17), and 57), CAA regulations related to grading and
excavation activities and operation of an air stripper (OAC 3745-17, 21, 23, and 25), and
the CWA regulations applicable to discharge of treated water to the Stillwater River
(OAC 3745-1, Ohio Revised Code [ORC] 6111, and 40 CFR 122.44). All remediation work
for Alternatives 1 through 4 can be performed in accordance with these regulations.

Other potential action-specific ARARs include the Ohio groundwater monitoring
requirements (OAC 3745- 27, 54, and 81) and Ohio landfill closure requirements (OAC
3745-27, 54, 55. Alternatives 2, 3, and 4 all include a monitoring program that will be in
consistent with the Ohio groundwater monitoring requirements. Alternative 2 does not
provide contaminated groundwater containment or treatment and therefore does not
meet the Ohio landfill closure requirements where as Alternatives 3 and 4 provide
contaminated groundwater containment and treatment in accordance with the Ohio
landfill closure requirements.

Prevention of riverbank erosion, preservation of the environment, and maintenance of
the appearance of the Stillwater River are considered to be of equal concern.
Alternatives 2 through 4 meet these concerns by preventing riverbank erosion,
stabilizing the riverbank, and restoring the natural appearance of the riverbank as well
as some habitat for wildlife. Alternative 1 would not contain contaminated
groundwater or prevent erosion, but it would preserve the existing habitat and
appearance of the Stillwater Riverbank at the Site.

The potential location-specific ARARs for the Site are the Wild and Scenic Rivers Act
(40 CFR 6.302, 16USC1271, and OAC 1517.15), the Endangered Species Act
(50 CFR 402), the List of Endangered Species (OAC 1501:31-23), the Fish and Wildlife
Coordination Act (16 USC 661), the Landfill Siting Criteria, Executive Orders 11988 and
11990 (40 CFR 6, SubpartA), MCD requirements, and U.S. Army Corps of Engineers
requirements. It is expected that all work can be performed in accordance with MCD
requirements for obtaining fill from within the regulated area. It is also expected that all
work can be performed in accordance with U.S. Army Corps of Engineers requirements
for construction along waterways. The impact of Executive Orders 11988 and 11990
must be considered for all the alternatives except Alternative 1, but it is expected that
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appropriate grading to account for flooding would satisfy these orders' requirements.
Alternatives 2 through 4 would satisfy the Wild and Scenic Rivers Act, the Endangered
Species Act, and the Fish and Wildlife Coordination Act because they would stabilize
the riverbank, prevent riverbank erosion, and restore the riverbank's habitat and
appearance. Alternative 1 would have no impact on the habitat. Alternatives 2 and 4
would have minor impact on the habitat, with most of the impact having a short term
duration until vegetation re-establishes within the ACM. Alternative 3 would destroy
all of the existing habitat along the riverbank because extensive clearing and grading
would be required to construct a stable working platform for the large vibratory
installation equipment for the sheet pile wall. However, the area between the river and
the steel sheet pile would be backfilled with clean soil and planted with native trees and
shrubs that would restore a portion of the natural appearance of the riverbank and
provide some habitat for wildlife.

6.1.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

Long-term effectiveness and permanence refer to the extent to which the alternatives
would reduce the magnitude of residual risk at a site and the adequacy and reliability of
the controls that would ensure operation of the alternatives.

Alternative 1 would not provide long-term effectiveness or permanence at the Site.
Under Alternative 1, potential health risks would still exist, groundwater contamination
exceeding MCLs would continue to migrate from the landfill, and erosion along the
riverbank would continue.

Alternatives 2 through 4 would be equally effective with respect to the caps installed
and riverbank stabilization. All of the cap designs are essentially equivalent in
long-term effectiveness and permanence in that they will prevent direct contact with the
waste, significantly reduce infiltration through the cap and, with periodic maintenance,
will maintain effectiveness over time. The bank stabilization measures should similarly
achieve long term effectiveness with periodic maintenance.

Alternatives 1 and 2 have no active groundwater treatment, but rely on natural
attenuation to reduce off-Site migration of contaminants exceeding MCLs. Once
achieved, this natural reduction would be permanent, although the period of time
necessary to achieve the reduction will be longer than for Alternatives 3 or 4.

For Alternatives 3 and 4, leachate extraction wells, air stripping and ozone sparging are
all reliable, proven technologies that provide permanent protection with regular
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inspections and maintenance. However, the leachate/ground water extraction and
treatment in Alternative 3 is more passive and long term than the in-situ ozone
treatment in Alternative 3, and since the Site is prone to extensive flooding, additional
maintenance is expected for Alternative 3 versus Alternative 4 where the groundwater
treatment objectives are expected to be met within 2 years. The effectiveness of the
ozone sparging technology is dependant on the ability to target the areas where the
highest levels of VOCs are present that may migrate off-Site to the south. Ozone
sparging is a source treatment technology whereas the leachate extraction wells and air
stripping is a groundwater treatment technology. Success of the ozone sparging will
eliminate the source in the area that was treated, whereas the leachate/groundwater
extraction treatment does not address the source which could result in a long-term
treatment system. Although Alternatives 2 and 4 differ from Alternative 3 with respect
to leachate/groundwater treatment, they would have the same long-term effectiveness
because if the desired results are not achieved within the reasonable timeframe for
Alternatives 2 and 4, GM would propose a contingency plan. GM would evaluate
potential modifications to this treatment system and/or research other potential
treatment technologies and their cost and present the evaluation to U.S. EPA to
determine whether additional treatment activities were warranted based on costs and
benefits.

6.1.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME
THROUGH TREATMENT

Alternatives 1 and 2 would not reduce the toxicity, mobility, or volume of contaminants
through treatment because no treatment is included.

Alternative 4 would provide better reduction of the toxicity, mobility, and volume of
contaminated groundwater through treatment than Alternative 3. Ozone sparging
proposed in Alternative 4 is a source treatment technology that destroys the source
whereas the leachate/groundwater extraction treatment technology proposed in
Alternative 3 does not treat the source but only the leachate/groundwater. Both
treatments are irreversible, breaking down the products into non-harmful constituents
(carbon dioxide and water). Treating the source as opposed to the
leachate/groundwater will decrease the amount of residuals after treatment and will
reduce the overall treatment timeframe. Alternative 4 is expected to be completed
within 2 years reducing the inherent hazards on-Site in a shorter time frame compared
to Alternative 3, which is expected to operate for more than 30 years.
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6.1.5 SHORT-TERM EFFECTIVENESS

All the alternatives except Alternative 1 would pose some degree of short-term risk
during their implementation. The significance of the risk would depend on the nature
and duration of response action. In addition, under Alternatives 2 through 4, there
would be increased traffic in the community and some destruction of Stillwater River
habitat as well.

The short-term risks associated with Alternatives 2 through 4 would be similar with
respect to construction of the landfill cap, although there may be somewhat more habitat
destruction along the riparian zone in Alternative 2 where the side slope of the cap
terminates. The riverbank stabilization in Alternative 3, involving construction of the
sheet pile wall, would be more extensive, involve more risk to worker safety during
installation, involve greater potential of riverbank/landfill failure into the river
following vegetation removal and prior to sheet pile completion, and more short term
habitat destruction than the riverbank stabilization using ACM in Alternatives 2 and 4.
Most of the short-term risk to worker health associated with the components of
Alternatives 2 through 4 would result from waste consolidation and fugitive dust
emissions during construction activities. There might also be some risks to the
environment associated with potential discharges of Site soils and waste to the Stillwater
River during bank stabilization and grading activities along the riverbank. Engineering
practices such as dust suppression techniques and use of silt fencing would be fairly
effective in minimizing short-term impacts during construction activities. Alternatives 3
and 4 include leachate/ground water collection and/or treatment, whereas
Alternatives 1 and 2 do not have leachate/ground water treatment. Thus, the
groundwater component of Alternatives 3 and 4 would be more intrusive and
labor-intensive and would require more support equipment and on-Site activities.

Alternative 1 and 2 are estimated to achieve MCLs at the WMB and beyond in
approximately 37.5 years (from 1997) based on the calculations for monitored natural
attenuation presented in Section 5.2.4, since neither alternative includes
ground water/leachate treatment. With ozone treatment of the source in Alternative 4,
the expectation is to achieve MCLs at the WMB and beyond in approximately 33.5 years
(from 1997) as detailed in Section 5.2.4. It is estimated that leachate/ground water
extraction treatment in Alternative 3 will be somewhere between 33.5 and 37.5 years to
achieve MCLs at the WMB and beyond, since leachate/groundwater extraction
treatment is not a source treatment but does treat leachate/groundwater.
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6.2 IMPLEMENTABILITY

Technical implementability refers to the extent to which a technology has been
developed, its ease of construction, the frequency or complexity of its O&M, and the
ability to monitor its effectiveness. Administrative implementability refers to the need
to coordinate activities (including the issuance of permits) with agencies or offices. The
technical and administrative implementability of the four response action alternatives
developed for the Garland Road Landfill Site is compared below.

6.2.1 TECHNICAL IMPLEMENTABILITY

Alternative 1 would require no technical implementation and would therefore be the
easiest alternative to implement. Alternatives 2 through 4 all include proven
technologies that have been used at numerous sites. Alternatives 2 through 4 all include
a cap and riverbank stabilization. The caps in Alternatives 2 through 4 are roughly
similar to implement, although the transition at the edge of the cap for the Alternative 2
cap could be somewhat challenging due to the blending of a thick cap into existing
grades. The sheet pile wall in Alternative 3 would be the most difficult and labor
intensive riverbank stabilization component to implement. Implementing the work
without slope failure or accidental discharge to of soil into the Stillwater River may be
difficult.

The ability to technically implement Alternative 4 is easier than Alternative 3 with
respect to leachate/groundwater collection and/or treatment. Since the Site is within
the floodplain of the Stillwater River, which inundates the Site on average once every
2 years, the potential for flooding of the systems required for leachate/groundwater
extraction and treatment system proposed in Alternative 3 is greater than the ozone
sparging system proposed in Alternative 4 because of the length of treatment (2 years
for ozone treatment and 30 plus years for leachate/groundwater extraction and
treatment). The leachate extraction system and air stripper would also require regular
long-term inspection and maintenance. Iron fouling of the air stripper is a common
technical challenge in treating anoxic landfill leachate and groundwater. The ozone
sparging system included in Alternative 4 would require regular inspection and
maintenance, but for a much shorter time period and with few anticipated
complications. The effectiveness of the ozone sparging is related to the ability to
adequately disperse the ozone into the effected areas of the aquifer. Therefore, a
pre-design assessment of groundwater conditions will be implemented. Alternatives 1
and 2 do not provide for groundwater treatment.
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The ability to monitor the effectiveness of the leachate containment system in
Alternative 3 would be limited to a degree by the presence of the Stillwater River
immediately downgradient of the Site. Because monitoring wells could not be installed
immediately downgradient of the sheet pile wall, the effectiveness of the containment
system would be indirectly evaluated by monitoring the water levels in the extraction
wells to ensure that they are lower than the level of the Stillwater River. The
effectiveness of leachate treatment would be evaluated by sampling air stripper influent
and effluent. The effectiveness of the ozone sparging would be evaluated by the
collection of samples from the monitoring wells installed downgradient of the ozone
treatment. The effectiveness of the cap and of riverbank stabilization would be
evaluated by direct observation during inspections. Groundwater monitoring would be
critical for evaluating the effectiveness of groundwater remediation south of the landfill.
Under Alternative 3, groundwater monitoring would be used to verify the groundwater
extraction system's capture zones and to evaluate the changes in VOC concentrations
over time. Under Alternative 4 groundwater monitoring would be used to evaluate the
effectiveness of ozone sparging and to determine whether it is necessary to initiate
contingent groundwater extraction.

6.2.2 ADMINISTRATIVE IMPLEMENTABILITY

Alternative 1 would be relatively easy to implement administratively because no active
work is required. Alternatives 2 through 4 include riverbank stabilization components,
and although no permits are required it would be necessary to coordinate activities
along the riverbank with state agencies such as OEPA, ODNR, MCD, as well as with the
U.S. Army Corps of Engineers. The sheet pile wall in Alternative 3 would provide the
most administrative challenges because it would be removing both floodway and
floodplain storage from the watershed. Alternatives 2 through 4 include the same
institutional controls (access and deed restrictions); thus, they would have the same
administrative implementabiliry in that regard. Alternatives 2 through 4 also include
additional investigation, which includes construction of monitoring wells within the
neighbor's farmland. The neighbor must be notified of the locations of the monitoring
wells within his field to ensure their safety.

6.3 COST

The present-worth costs for the alternatives, from highest to lowest, are as follows:
(1) Alternative 3 at $16,453,691; (2) Alternative 2 at $6,506,965; (3) Alternative 4 at
$5,578,621
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6.4 RESPONSE ACTION SCHEDULE

Response action schedules for Alternatives 2 through 4 are presented on Figures 6.1
through 6.3, respectively. These timeframes are estimated and will vary depending on
the Site owner and the regulatory environment. The schedules were developed with a
milestone date for approval of this Revised EE/CA Report and selection of the Site
remedy as the start date. A start date of January I, 2007, has been arbitrarily selected.
This start date is tentative and will be revised at a later time because the length of time
required for U.S. EPA and OEPA review of the Revised EE/CA Report and for
community comment on the report is unknown. In addition, the schedules will be
revised once a start date is finalized to allow for work stoppages during spring flooding
and to minimize flood damage to uncompleted works.
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SOURCE: U.S.G.S. QUADRANGLE MAP; WEST MILTON, OHIO

— - LIMIT OF SITE

SD-01 APPROXIMATE SEDIMENT SAMPLE LOCATION

SS-01 APPROXIMATE SOIL SAMPLE LOCATION

RW-01 APPROXIMATE RESIDENTIAL WELL SAMPLE LOCATION

figure 2. 11

FIT PREVIOUS SAMPLE LOCATIONS (OFF-SITE) - APRIL 1993
GARLAND ROAD LANDFILL SITE

Miami County, Ohio
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figure 2.12
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figure 2.13
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Miami County, Ohio

figure 2.15

NOTES
1) ALL UNITS IN ug/L
2) MCL = 5 ug/L
3) JUNE 2002 DATA
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figure 2.16
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6-INCH TOPSOIL.

12-INCH FROST PROTECTIOI

12-INCH SOIL DRAINAGE

40-MIL HOPE LINER

18-INCH CLAY (10E-7 cm/s

GRADING FILL (VARIES MAX. 12-INCHES;

WASTE MATERIAL

RIVERBANK PROTECTION AS REQUIRED (FIGURE 5.3)

NOTE:
NOT TO SCALE

figure 5.2

TYPICAL SECTION ALTERNATIVE 2
GARLAND ROAD LANDFILL SITE

Miami County, Ohio
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LIMIT OF SITE

TOP OF BEDROCK ELEVATION
(FT. AMSL)

TOP OF BEDROCK ELEVATION

MONITORING WELL LOCATION

(m) BH-11 PROPOSED BOREHOLE/WELL

(5) PS-1 PROPOSED WATER TABLE PIEZOMETER

(S) PD-1 PROPOSED DEEP OVERBURDEN PIEZOMETER

(•) MW-12 PROPOSED MONITORING WELL

SOURCES:
U.S.G.S. QUADRANGLE MAP; WEST MILTON, OHIO WELL
LOCATIONS SURVEYED AUGUST 22 AND 23, 2000 AND
JUNE 2001 NOVA CONSULTING INC.
BEDROCK CONTOURS FROM ODNR, 1994; MAP BG-B5H3

figure 5.5

PROPOSED GROUNDWATER MONITORING PROGRAM WELL LOCATIONS
GARLAND ROAD LANDFILL SITE

Miami County, Ohio
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SOURCE: HENDERSON AERIAL SURVEY, 2006.

figure 5.6

ALTERNATIVE 3: EXTENT OF CAP,
LEACHATE EXTRACTION AND

NT SYSTEM, AND SHEET PILE WALL
GARLAND ROAD LANDFILL SITE

Miami County, Ohio
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6-INCH TOPSOIL

24-INCH FROST PROTECTION

24-INCH LOCAL CLAY (10E-7 cm/s

GRADING FILL (VARIES MAX. 12-INCHES

WASTE MATERIAL

SHEET PILE WALL

NOTE:
NOT TO SCALE

figure 5.7

TYPICAL SECTION ALTERNATIVE 3 (2-FOOT CLAY)
GARLAND ROAD LANDFILL SITE

Miami County, Ohio
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figure 5.8

TYPICAL SECTION ALTERNATIVE 3 (GCL)
GARLAND ROAD LANDFILL SITE

Miami County, Ohio
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LEACHATE/GROUNDWATER EXTRACTION/GROUNDWATER LEVEL
CONTROL WELLS

EFFLUENT TO
STILLWATER RIVER

SOURCE: TETRATECH FIGURE 5-5, TDD No.:S05-0012-032

figure 5.9

ALTERNATIVE 3: LEACHATE AND GROUNDWATER
TREATMENT SYSTEM SCHEMATIC

GARLAND ROAD LANDFILL SITE
Miami County, Ohio
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figure 5.10

ALTERNATIVE 4: EXTENT OF
CAP, OZONE SPARGING, AND

RIVERBANK STABILIZATION
GARLAND ROAD LANDFILL SITE
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24-INCH FROST PROTECTION
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GRADING FILL (VARIES MAX. 12-INCHES

WASTE MATERIAL
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figure 5.11

TYPICAL SECTION ALTERNATIVE 4 (2-FOOT CLAY)
GARLAND ROAD LANDFILL SITE

Miami County, Ohio
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GCL AND GEONET-
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RIVERBANK PROTECTION AS REQUIRED (FIGURE 5.3)
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figure 5.12

TYPICAL SECTION ALTERNATIVE 4 (GCL)
GARLAND ROAD LANDFILL SITE

Miami County, Ohio
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TYPICAL LAYOUT OF THE OZONE
SPARGING PROCESS SCHEMATIC

GARLAND ROAD LANDFILL SITE
Miami County, Ohio
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10"0 FLUSHMOUNT PROTECTIVE
COVER (WATER TIGHT)

SEALED WELL CAP (AIR TIGHT)

GROUND SURFACE

CEMENT/BENTONITE GROUT

2"0 SCH. 40 CPVC FLUSH
THREADED RISER PIPE

10"0 BOREHOLE
FOR MULTI-LEVEL INJECTION

BENTONITESEAL

SILICA SAND PACK
SIZED FOR A 10-SLOT SCREEN

2"0 SCH. 40 CPVC 10 SLOT
SCREEN (0.010" SLOT SIZE)

figure 5.14

TYPICAL INJECTION WELL/SPARGE POINT DETAIL
GARLAND ROAD LANDFILL SITE

Miami County, Ohio
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î ^^ ^n ••
> OQ

0?^
0>H
c z m

" "" d
^ qm
O m GJ

H

.̂

| 
M

ilestone 
^

CO

G
roundw

ater M
onitoring (Q

uarterly for 2 Y
ears)

to o

P
iezom

eter Installation

M
onitoring

 W
ell Installation

Im
plem

entation of Institutional C
ontrols

—

4

CD

1

4

00

Im
perm

eable C
ap Installation

a

C

=

£
0

r

C

•s

K

,3

•j pr

i
- £

" i5

Z
h 3

0)

:1
T
01
Q
5
"5

1

1
w

3

— --

i

A

3>

1 1

* 1
m

! *
2. 5
0
3 0

< 1a i
•D =
3 u

3 s
" c
I 5
i p

c

Ol

S
heetpile

 In
sta

lla
tio

n
 A

lo
n
g

 E
ast S

ide
 and

 S
out

3-
m

"3

—

n —

». O> N} ->

U
.S

. E
P

A
 R

em
edy S

election

D
esign of S

elected R
em

edy

U
.S

. E
P

A
 A

pproval of D
esign

C
onsolidation of W

aste M
aterial (3 m

onths for f
m

onth for w
aste consolidation)

i.r¥

^VA T

•

^ J

—

a

— i
71
7T

-z.
CD

CD

^̂

^

^

1

0̂1

i

-̂ 1

00

0̂

01

^

*z
00

s
CD

1

0

1

1
1
•=»
te

K

1

1



ro ->• z
OH|
in Sr "schedules w

ill shift w
ith actual m

ilestones,
truction m

ay be adjusted to ensure w
ork conduct

CD
Q.
0-
C

(Q

3
1.
Si
C/)
(t>

1
(D

§

|.

5T

83
2o
o'

(D

~n
CD
C
73
m
O)
CO

CO
(DO^> ~r
73 m
> D

2 ̂D m
^ 73 ~n

^ T> 73
-D>

r ~\ ^^> ^^i

z o ̂
^ ^^~ ^^^

O w ^i ̂  m
O m -t».

£
C/)

| 
M

ile
sto

n
e
 

^

1 ,

_^
GO M O

? 3 ? 3! g>
3 -D § S -

I 1 I 1 I
? S § - 5-
2 S I | |

III §
<§' f I

i" f
tu £.
o 0
3 |
R1 a
N

(D
m
-E

1 — M 1 — M ^~~^
^ ^I I 1 I

—

4 1 — 1 H-1

CD 00 ~j en 01 -u c»> ro -»

m " D Q ^ D 3 O C O C
C S- 2 P" O O rn ® fft

^ ^— O — ' m ^ 3 wJ 0) **•*<D ,„ o> <5 » S 5) (5'
W g o - I ^ Q . r n 3 r r

S & Il-l 2?& > a >
f o g. la ? If ^ S? i1

£> § o 1 £ |a | | |

if ® 1 ill ° ? om a w a S = * P 1 i "
| ^ | | | || | I !

1 f i l l
a | a •
S 5 i 3
5.

—

o ^^ *a i.
3"
3-

4 T

—

1 L 1 L 1 L T
•r- -^

rn
—

4__J=rl

D

fl)
OJ

B

CC

^

KJ

GO

*

01

O)

^̂

00

i

fo

_k

ta

£

o-i

s
CD

i

0

1
o

J1

K̂
s
tj

ô
00

JS
D

1
5
-*.

OJ
N>

OJ
OJ

uJ
^

OJ
CJ1

5

OJ

OJ
00





TABLE 2.1
Page 1 of 3

MONITORING WELL COMPLETION DETAILS AND
GROUNDWATER ELEVATIONS

GARLAND ROAD LANDFILL
MIAMI COUNTY, OHIO

Monitoring Well 1
Staff Gage

S-l
S-2
S-3
S-4
S-5
S-6
D-l
D-2
D-3

MW-1

MW-2

MW-3

MW-4
MW-5

MW-6

MW-7

MW-8

MW-9

SG-1

SG-2

SG-3

Ground Surface
Elevation
(ft amsl)

823.55
812.63
820.19
804.05
806.13
805.66
820.64
804.07
805.97

803.54

832.23

807.75

804.07

802.35

801.46

819.48

812.41

808.41

—

—

—

1995
Top of Casing

Elevation
(ft amsl)

827.72
815.7
822.68
807.76
810.02
808.54
823.27
807.02
808.53

805.48

834.69

809.99

806.79

803.80

804.01

822.51

814.63

810.77

-

—

-

Mar-06 '-'
Top of Casing

Elevation
(ft amsl)

826.92
815.36
821.80
807.20
809.22
807.98
822.73
806.52
807.98

806.57

833.32

801.12

Top of Screen
Elevation
(ft amsl)

19.00
5.00
17.00
4.00
4.50
5.50

47.00
7.50

14.00

24.80

69.50

34.50

2.50

38.50

33.50

25.00

41.50

23.00
(3)

(3)

'31

Bottom of Screen
Elevation
(ft amsl)

29.00
15.00
27.00
14.00
14.50
15.50
57.00
12.50
24.00

34.80

79.50

44.50

7.50

48.50

43.50

35.00

51.50

33.00

--

-

—

23-Aug-95

801.60
802.94
802.58
800.82
802.48

-
799.32
800.95

-
-

-

-

-

-

-

-

-

-

-

-

-

28-Aug-95

800.79
802.32
801.61
800.02
801.95

-
798.78
800.18

-
-

-

-

-

-

-

-

-

-

-

-

-

Groundwater
4-Ang-96

800.34
801.21
801.32
799.18
801.29
798.98
798.73
799.27
799.01

-

-

-

-

-

-

-

-

-

-

-

-

Elevation
29-Sep-97

799.02
800.07
799.93
797.36
799.19
797.52
798.08
798.40
797.50

-

-

-

-

-

-

-

-

-

-

-

-

(ft amsl)
l-Sep-99

798.72
Dry

798.63
797.01
798.56
797.25
797.87
796.96
797.27

i i i

i i i

'!)

i l l

i l l

'])

H i

i l l

i l l

793.41

797.86

798.02

22-Ang-OO

799.21
800.31
800.12
797.88
799.65
797.89
798.20
797.91
797.88

789.53

798.18

799.51

799.21

794.47
( i )

!1)

(1)

ID

792.90

797.32

797.34

Notes:

(1) Well constructed after this date.
(2) Water levels before 2006 calculated from the 1995 surveyed top of casing, for water levels collected

in 2006, the March 2006 survey is used.
(3) Staff gauges installed in March 2006:

SG-1 is located on the bridge abutment;
SG-2 is located 22 guard rail posts from east concrete abutment on the south side of bridge; and
SG-3 is a stake in the water south of the island.

CRA 70-13(14)



TABLE 2.1
Page 2 of 3

MONITORING WELL COMPLETION DETAILS AND
GROUNDWATER ELEVATIONS

GARLAND ROAD LANDFILL
MIAMI COUNTY, OHIO

Monitoring Well 1
Staff Gage

S-l
S-2
S-3
S-4
S-5
S-6
D-l
D-2
D-3

MW-1

MW-2

MW-3

MW-4

MW-5

MW-6

MW-7

MW-8

MW-9

SG-1

SG-2

SG-3

Groiuirf Surface
Elevation
(ft amsl)

823.55
812.63
820.19
804.05
806.13
805.66
820.64
804.07
805.97

803.54

832.23

807.75

804.07

802.35

801.46

819.48

812.41

808.41
—

--

—

1995
Top of Casing

Elevation
(ft amsl)

827.72
815.7

822.68
807.76
810.02
808.54
823.27
807.02
808.53

805.48

834.69

809.99

806.79

803.80

804.01

822.51

814.63

810.77

—
--

—

Mar-06 u>

Top of Casing Top of Screen
Elevation Elevation
(ft amsl) (ft amsl)

826.92
815.36
821.80
807.20
809.22
807.98
822.73
806.52
807.98

806.57

S33.32 '-'•'

801.12 131

19.00
5.00
17.00
4.00
4.50
5.50

47.00
7.50

14.00

24.80

69.50

34.50

2.50

38.50

33.50

25.00

41.50

23.00

—
--

-,

Bottom of Screen
Elevation

(ft amsl)

29.00
15.00
27.00
14.00
14.50
15.50
57.00
12.50
24.00

34.80

79.50

44.50

7.50

48.50

43.50

35.00

51.50

33.00

—

—

--

7-Jtm-Ol

801.75
802.58
802.44
800.49
802.20
800.17
799.76
800.61
800.16

798.56

799.59

800.55

800.66

794.64

794.41

796.12

793.07

792.79

798.82

798.51

794.12

17-]un-02

802.52
802.73
802.90
800.50
802.52
800.15
799.70
800.62
800.13

798.97

799.43

800.24

800.46

791.95

791.21

794.61

785.81

784.37
-

-

-

Growidwater Elevation (ft amsl)
13-Mar-06

804.47
802.57
804.38
799.80
802.09
802.62
806.42
800.01
802.68

-

-

-

-

-

-

-

-

-
-

-

_

14-Mar-06

805.03
802.94
804.84
800.66
802.69
801.98
804.40
800.82
802.01

-

-

-

-

-

-

-

-

-
-

-
_

15-Mar-06

804.70
803.19
804.35
801.01
802.44
801.35
802.58
801.16
801.36

-

-

-

-

-

-

-

-

-
-

-

-

16-Mar-06

804.31
803.29
804.12
801.07
802.24
801.08
801.73
801.22
801.04

-

-

-

-

-

-

-

-

-
-

-

_

Notes:

(1) Well constructed after this date.
(2) Water levels before 2006 calculated from the 1995 surveyed top of casing, for water levels collected

in 2006, the March 2006 survey is used.
(3) Staff gauges installed in March 2006:

SG-1 is located on the bridge abutment;
SG-2 is located 22 guard rail posts from east concrete abutment on the south side of bridge; and
SG-3 is a stake in the water south of the island.

CRA 70-13 (1J 1



TABLE 2.1

MONITORING WELL COMPLETION DETAILS AND
GROUNDWATER ELEVATIONS

GARLAND ROAD LANDFILL
MIAMI COUNTY, OHIO

Page 3 of 3

Monitoring Well I
Staff Gage

S-l
S-2
S-3
S-4
S-5
S-6
D-l
D-2
D-3

MW-1

MW-2

MW-3

MW-4

MW-5

MW-6

MW-7

MW-8

MW-9

SG-1

SG-2

SG-3

1995 Mar-06 '"
Ground Surface Top of Casing Top of Casing

Elevation Elevation Elevation
(ft amsl) (ft amsl) (ft amsl)

823.55
812.63
820.19
804.05
806.13
805.66
820.64
804.07
805.97

803.54

832.23

807.75

804.07

802.35

801.46

819.48

812.41

808.41

827.72
815.7

822.68
807.76
810.02
808.54
823.27
807.02
808.53

805.48

834.69

809.99

806.79

803.80

804.01

822.51

814.63

810.77

826.92
815.36
821.80
807.20
809.22
807.98
822.73
806.52
807.98

Top of Screen Bottom of Screen
Elevation Elevation
(ft amsl) (ft amsl)

19.00
5.00
17.00
4.00
4.50
5.50

47.00
7.50
14.00

24.80

69.50

34.50

2.50

38.50

33.50

25.00

41.50

23.00

29.00
15.00
27.00
14.00
14.50
15.50
57.00
12.50
24.00

34.80

79.50

44.50

7.50

48.50

43.50

35.00

51.50

33.00

31-Mar-06

800.96
802.05
801.49
798.99
801.18
798.57
798.95
799.24
798.57

806.57

833.32

801.12

798.37

798.49

798.37

Notes:

(1) Well constructed after this date.
(2) Water levels before 2006 calculated from the 1995 surveyed top of casing, for water levels collected

in 2006, the March 2006 survey is used.
(3) Staff gauges installed in March 2006:

SG-1 is located on the bridge abutment;
SG-2 is located 22 guard rail posts from east concrete abutment on the south side of bridge; and
SG-3 is a stake in the water south of the island.
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TABLE 3.1

SUMMARY OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
GARLAND ROAD LANDFILL

Page 1 of 22

Citation and Requirements Applicability Application to Alternatives Cross-Reference

Surface Water Protection

ORC 3767.13 B, C:
Prohibition of Nuisances.
Prohibits noxious exhalations or smells and the
obstruction of waterways.

Applicable
Action-specific

Appropriate measures would be
taken to minimize odors during
excavation and to minimize
obstruction of the Stillwater River.

40 CFR 141.3

ORC 3767.14:
Prohibition of Nuisances.
Prohibits throwing refuse, oil, or filth into lakes,
streams, or drains.

Applicable
Action-specific

Appropriate measures would be
taken to minimize disposal of any
materials or items in the Stillwater
River.

40 CFR 141.3

ORC 1517.15 B:
River Classifications.
Defines Scenic River areas.

Applicable
Location-specific

The Stillwater River is a State Scenic
River, so actions taken in the landfill
area must be protective of this
status.

40CFR6.302(e)
16 USC 1271 through 1274

OAC 3745-1-03:
Analytical Methods.
Establishes analytical sample collection
procedures and sampling methods for surface
water discharges.

Applicable
Action-specific

This regulation would be applicable
if surface water samples are
collected as part of the response
action.

40 CFR 136

OAC 3745-1-04 A through F:
Criteria Applicable to All Waters.
Specifies water quality standards for on-site
surface water bodies and for point source
discharges to adjacent water bodies.

Applicable
Action-specific

These regulations would be
applicable if treated groundwater is
discharged to the Stillwater River.

40 CFR 131

CRA 7043(14)



TABLE 3.1

SUMMARY OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
GARLAND ROAD LANDFILL

Page 2 of 22

Citation and Requirements Applicability Application to Alternatives Cross-Reference

OAC 3745-1-05 B through F:
Antidegradation Policy for Surface Water.
Prohibits lowering of water quality as a result of
new point source discharges to surface water
bodies. This regulation is used to set standards
when existing water quality is better than the
surface use for which it is designated.

Applicable
Action-specific

This regulation would be applicable
if treated groundwater is discharged
to the Stillwater River.

40 CFR 131.12

OAC 3745-1-06:
Mixing Zones for Surface Water.
Provides standards for establishing mixing
zones as a result of new point source discharges
to surface water bodies.

Applicable
Action-specific

This regulation would be applicable
if treated groundwater is discharged
to the Stillwater River.

40 CFR 131.13

OAC 3745-1-07:
Water Quality Criteria and Statewide Use
Designations.
Provides water quality criteria for point source
discharges to surface water bodies.

Applicable
Chemical-specific

This regulation would be applicable
if treated groundwater is discharged
to the Stillwater River.

40 CFR 131.10

OAC 3745-1-21:
Water Use Designation for Great Miami River.
Establishes water use designations for stream
segments within the Great Miami River basin.

Applicable
Location-specific

The Stillwater River discharges to
the Great Miami River. This
regulation would be applicable if the
Stillwater River is affected by site
conditions or if the remedy includes
direct discharge to the Stillwater
River.

OAC 3745-1-05
OAC 3745-01-07
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TABLE 3.1

SUMMARY OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
GARLAND ROAD LANDFILL

Page 3 of 22

Citation and Requirements Applicability Application to Alternatives Cross-Reference

ORC6111.04,A:
Prohibits pollution of waters of the state.

Applicable
Action-specific

Treated leachate and groundwater
discharged to the Stillwater River
must meet water quality criteria.

Clean Water Act
40 CFR 122.44
40 CFR 125
40 CFR 264.94
33 USC 125 through 1376

ORC 6111.07 A, C:
Water Pollution Control Requirements - Duty to
Comply.
Prohibits failure to comply with requirements
of ORC 6111.01 through 6111.08 or any rule,
permit, or order issued under those sections.

Applicable
Action-specific

The requirements of this rule would
be reviewed during response action
design and implementation to
ensure compliance.

40 CFR 122.44

Groundwater Protection

OAC 3745-9-04:
Location Siting of New Groundwater Wells.
Mandates that groundwater wells must be
located so as to prevent contaminants from
entering the wells and to be accessible for
cleaning and maintenance.

Applicable
Action-specific

This regulation is applicable to
locating groundwater wells for the
response action.

OAC 3745-9-05:
Construction of New Groundwater Wells.
Specifies the minimum construction
requirements for new groundwater wells.

Applicable
Action-specific

This regulation is applicable to
constructing groundwater wells for
the response action.

OAC 3745-9-06:
Requirements for New Groundwater Wells.
Establishes specific requirements for well
casings.

Applicable
Action-specific

This regulation is applicable to
constructing groundwater wells for
the response action.

CRA704304)
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SUMMARY OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
GARLAND ROAD LANDFILL

Page 4 of 22

Citation and Requirements Applicability Application to Alternatives Cross-Reference

OAC 3745-9-07:
Surface Design of New Groundwater Wells.
Establishes specific surface design
requirements.

Applicable
Action-specific

This regulation is applicable to
constructing groundwater wells for
the response action.

OAC 3745-9-08:
Start Up and Operation of Groundwater Wells.
Requires disinfection of new wells and use of
potable water for pumps.

Applicable
Action-specific

This regulation is applicable to
constructing groundwater wells for
the response action.

OAC 3745-9-09:
Maintenance and Modification of Groundwater
Wells.
Establishes specific maintenance and
modification requirements for casings, pumps,
and wells.

Applicable
Action-specific

This regulation is applicable to
constructing groundwater wells for
the response action.

OAC: 3745-9-10, A, B, C:
Abandonment of Test Holes and Groundwater
Wells.
Requires that following completion of use, wells
and test holes be completely filled with grout or
similar material or be maintained in compliance
with all regulations.

Applicable
Action-specific

Monitoring wells, soil borings, and
other intrusions into the subsurface
would be properly abandoned.

OAC 3745-65-91
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SUMMARY OF POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
GARLAND ROAD LANDFILL

Citation and Requirements Applicability Application to Alternatives Cross-Reference

OAC 3745-27-10 B, C, D:
Sanitary Landfill Groundwater Monitoring.
Requires that a groundwater monitoring
program be established for all sanitary landfill
facilities. The monitoring well system must
consist of enough wells located both upgradient
(background) and downgradient and samples
must meet the minimum requirements specified
in this rule. Sampling and analysis procedures
must comply with this rule.

Relevant and
Appropriate
Action-specific

This regulation pertains to any new
solid waste facility and any
expansions of the existing solid
waste landfills on site. The
regulation may pertain to existing
areas of contamination that are
capped in place under the solid
waste rules. This regulation may
also apply to the capping
alternatives.

OAC 3745-81-11:
Maximum Contaminant Levels and Best
Available Technologies for Inorganic
Chemicals.
Presents MCLs for inorganics in drinking water.

Relevant and
appropriate
Chemical-specific

These requirements may be used to
establish completion of the response
action.

40 CFR 141; 40 CFR 143
OAC 3745-81-02(6) (primary drinking
water standards)
Safe Drinking Water Act (42 USC 300G:
PL 93-523)

OAC 3745-81-12 A, B, C:
Maximum Contaminant Levels and Best
Available Technologies for Organic Chemicals.
Presents MCLs for organics in drinking water.

Relevant and
appropriate
Chemical-specific

These requirements may be used to
establish completion of the response
action.

Off-Site groundwater currently
exceeds MCLs.

40 CFR 141; 40 CFR 143
OAC 3745-81-02(B) (primary drinking
water standards)
Safe Drinking Water Act (42 USC 300G:
PL 93-523)

OAC 3701-28-10 D:
Location, Operation, and Maintenance of
Private Water Systems.
Requires that a private water system not be
located within a 100-year flood plain unless the
requirements of OAC 3701-28-21 are met.

Relevant and
appropriate
Action- and location-
specific

This requirement could impact
future development of the site area.

40 CFR 141.5
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Citation and Requirements Applicability Application to Alternatives Cross-Reference

OAC 3745-54-90 through 99:
Groundwater Protection.
Establishes applicability guidelines, required
programs, standards, hazardous constituents,
concentration limits, compliance standards, and
monitoring requirements for groundwater.

Applicable
Chemical-specific

Groundwater monitoring would be
required at the site. Influent and
effluent monitoring would be
performed for ex situ groundwater
treatment systems. Groundwater
monitoring may not be possible for
an in situ groundwater treatment
system because of the proximity of
the Stillwater River downgradient of
the site.

40 CFR 90 through 94

OAC 3745-81-23 A, K:
Inorganic Contaminant Monitoring
Requirements.
Presents monitoring requirements for inorganic
contaminants.

Relevant and
appropriate
Chemical-specific

The requirements of this rule were
considered in the design of the
groundwater monitoring plan.

40 CFR 141

OAC 3745-81-24 A, E:
Organic Contaminant Monitoring
Requirements.
Presents monitoring requirements for organic
contaminants.

Relevant and
appropriate
Chemical-specific

The requirements of this rule were
considered in the design of the
groundwater monitoring plan.

40 CFR 141

OAC 3745-81-27 A through E:
Analytical Techniques.
Presents general analytical techniques related to
MCLs.

Relevant and
appropriate

The requirements of this rule were
considered in the design of the
groundwater monitoring plan.

40 CFR 141
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GARLAND ROAD LANDFILL

Citation and Requirements Applicability Application to Alternatives Cross-reference

Air Quality Protection

ORC 3704.05 A through I:
Prohibits Violation of Air Pollution Control
Rules.
Prohibits emission of an air contaminant in
violation of ORC 3704 or any rule, permit,
order, or variance issued pursuant to that
section of the ORC.

Applicable
Action-specific

All air emissions generated during
excavation of soils and air stripper
operation would be evaluated in
light of this and other applicable or
relevant and appropriate
requirements.

Clean Air Act
42 USC 7616 (Sulfur Dioxide
Provisions)
OAC 3745-18-02
OAC 3745-18-04
OAC 3745-18-05

OAC 3745-15-06 Al, A2:
Malfunction and Maintenance of Air Pollution
Control Equipment.
Requires schedules for maintenance and
specifies when a pollution source must be shut
down during maintenance.

Applicable
Action-specific

The requirements of this rule would
be considered during design and
operation of the air stripper.

OAC 3745-15-04

OAC 3745-15-07 A:
Air Pollution Nuisances Prohibited.
Prohibits emissions into the air from any source
of smoke, odor, or combinations of these that
endanger the health, safety, or welfare of the
public or that cause personal injury or property
damage.

Applicable
Action-specific

This regulation requires that
measures be taken to control
emissions during excavation and air
stripper operation.

40 CFR 52, Subpart KK
OAC 3767-13
OAC 3767-02

OAC 3745-17-02, A-D:
Particulate Ambient Air Quality Standards.
Establishes specific standards for total
suspended parriculates.

Applicable
Chemical-specific

This regulation would be considered
during response action design and
implementation to ensure
compliance during excavation, cap
or cover construction, and air
stripper operation.

40 CFR 52, Subpart KK
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OAC 3745-17-05:
Particulate Non-Degradation Policy.
Prohibits degradation of air quality in any area
where air quality is better than required by
OAC 3745-17-02.

Applicable
Chemical-specific

This regulation would be considered
during response action design and
implementation to ensure
compliance during construction
activities.

40 CFR 52, Subpart KK

OAC 3745-17-07 A through D:
Visible Particulate Emission Control.
Specifies the allowable opacity for particulate
emissions and provides exceptions for
uncombined water, startup and shutdown of
fuel-burning equipment, and malfunctions.

Applicable
Chemical-specific

This regulation would be considered
during response action design and
implementation to ensure
compliance during grading and
excavation.

40 CFR 52, Subpart KK

OAC 3745-17-08 Al, A2, B, D:
Emission Restrictions for Fugitive Dust.
Requires that all emissions of fugitive dust be
controlled.

Applicable
Action-specific

This regulation would be considered
during response action design and
implementation to ensure
compliance during grading and
excavation.

40 CFR 52, Subpart KK

OAC 3745-19-03 A, B, C, D:
Open Burning Standards in Restricted Areas.
Prohibits open burning without prior
authorization from OEPA.

Applicable
Location-specific

This regulation would be considered
during response action design and
implementation to ensure
compliance.

40 CFR 240.207-3
40 CFR 256.50
40 CFR 257.3 through 7
40 CFR 260.10

OAC 3745-21-02 A, B:
Ambient Air Quality Standards and Guidelines.
Establishes specific air quality standards for
carbon monoxide, ozone, and nonmethane
hydrocarbons.

Applicable
Chemical-specific

The requirements of this rule would
be considered during response
action design and implementation to
ensure compliance.

40 CFR 50.8
40 CFR 50.9
42 USC 7401 through 7642
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OAC 3745-21-03 B, C:
Methods of Ambient Air Quality Measurement.
Specifies measurement methods to determine
ambient air quality with respect to carbon
monoxide, ozone, and non-methane
hydrocarbons.

Relevant and
appropriate
Action-specific

The requirements of this rule would
be relevant and appropriate f air
monitoring for the referenced
compounds is deemed appropriate.

40 CFR 50

OAC 3745-21-07 A, B, G, I, J:
Organic Materials Emission Control: Stationary
Sources.
Requires control of emissions of organic
materials from stationary sources and requires
use of best available technology.

Applicable
Action- and chemical-
specific

The requirements of this rule would
be considered during response
action design and implementation to
ensure compliance.

40 CFR 60
40 CFR 61

OAC 3745-21-08, A through E:
Carbon Monoxide Emission Control: Stationary
Sources.
Requires that emissions from any stationary
source of carbon monoxide be minimized by the
use of best available control technologies and
operating practices in accordance with the best
current technology.

Applicable
Action- and chemical-
specific

The requirements of this rule would
be considered during response
action design and implementation to
ensure compliance.

40 CFR 60

OAC 3745-21-09:
VOC Emissions Control from Stationary
Sources.
Establishes limitations for emissions of volatile
organic compounds from stationary sources.

Applicable
Action- and chemical-
specific

This regulation would be applicable
if ex-site groundwater treatment is
conducted as part of the response
action.

40 CFR 60

OAC 3745-23-01:
Nitrogen Dioxide Ambient Air Quality
Standards.
Establishes a maximum ambient air quality
standard for nitrogen dioxide.

Applicable
Action- and chemical-
specific

The requirements of this rule will be
considered during response action
design and implementation to
ensure compliance.

40 CFR 60
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OAC 3745-23-02 A, B:
Measurement Methods for Nitrogen Dioxide.
Specifies methods of measurement for nitrogen
dioxide to determine ambient air quality.

Relevant and
appropriate
Action-specific

The requirements of this rule would
be relevant and appropriate if air
monitoring for nitrogen dioxide is
deemed appropriate.

40CFR50.il

OAC 3745-23-01, 02, 06:
Nitrogen Dioxide Non-degradation Policy.
Prohibits significant and avoidable
deterioration of air quality by the release of
nitrogen dioxide emissions.

Applicable
Action- and chemical-
specific

The requirements of this rule will be
considered during response action
design and implementation to
ensure compliance.

40CFR50.il

OAC 3745-23-06:
Nitrogen Oxides Emission Controls: Stationary
Source.
Requires that emission from all stationary
sources of nitrogen oxides be minimized by the
use of the latest available control techniques
and operating practices in accordance with the
best current technology and establishes limits
for nitrogen oxide emissions from combustion.

Applicable
Action-specific

The requirements of this rule will be
considered during response action
design and implementation to
ensure compliance.

40CFR50.il

OAC 3745-25-03:
Emission Control Action Programs.
Requires preparation for air pollution alerts,
warnings, and emergencies.

Applicable
Action-specific

This regulation would be applicable
if groundwater treatment is
conducted as part of the response
action.
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Solid Waste

OAC 3745-27-08 C through H:
Construction Specifications for Sanitary
Landfills.
Specifies minimum requirements for the soil
and clay layers, granular drainage layer,
geosynthetics, leachate management system,
gas monitoring system, and so on; establishes
construction requirements for facilities to be
located in unfavorable areas.

Relevant and
Appropriate
Action-specific

This regulation pertains to any new
solid waste disposal facility created
on site and any expansions to the
existing solid waste landfill.
Portions of this regulation also
pertain to areas of contamination
that are capped under the solid
waste rules. This regulation may
serve as siting criteria.

OAC 3745-27-07
OAC 3745-27-11
OAC 3745-27-19
OAC 3745-27-20

Final Closure of a Sanitary Landfill Facility.
Establishes criteria for closing a sanitary
landfill.

Relevant and
Appropriate
Action-specific

Landfill cap design, construction,
and operation must comply with
these standards. Compliance with
RCRA Subtitle D would be required
for cap construction.

40 CFR 265.310

7-12 A, B, D, E, M, N:
Explosive Gas Monitoring for a Sanitary
Landfill Facility.
Establishes when an explosive gas monitoring
plan is required; specifies the minimum
information required in such a plan, including
detailed engineering plans, specifications,
information on gas generation potential,
sampling and monitoring procedures, and so
on; mandates a repair schedule for an explosive
gas monitoring system; applies only to landfills
that have received putrescible solid wastes.

Relevant and
Appropriate
Action- and location-
specific

This regulation pertains to any site
that has had or will have putrescible
solid wastes placed on site and has a
residence or any other occupied
structure located within 1,000 feet of
the emplaced solid waste. This
regulation may apply to capping
alternatives.

OAC 3745-27-09
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OAC 3745-27-12 I, J:
Explosive Gas Monitoring for a Sanitary
Landfill Facility.
Identifies parameters and schedules for
explosive gas monitoring.

Relevant and
Appropriate
Action- and chemical-
specific

This regulation pertains to any
disposal site where explosive gas
generation and migration may be a
threat. This regulation may apply to
the capping alternatives.

OAC 3745-27-09

OAC 3745-27-13 C:
Disturbances Where Hazardous or Solid Waste
Facilities Were Operated.
Institutes planning requirements for any earth-
moving activity where a hazardous waste
facility or solid waste facility was operated and
allows for imposition of special terms by the
OEPA Director to protect the public and the
environment.

Relevant and
appropriate
Action- and location-
specific

The substantive requirements of this
regulation would be met during the
response action design process.

40 CFR 264.111

OAC 3745-27-14 A:
Post-Closure Care of Sanitary Landfill Facilities.
Specifies the required post-closure care for solid
waste facilities, including continuing operation
of leachate and surface water management
systems, maintenance of the cap system, and
groundwater monitoring.

Relevant and
Appropriate
Action-specific

The substantive requirements
pertain to any newly created solid
waste landfills on site, any
expansions of the existing solid
waste landfill on site, and any
existing areas of contamination that
are capped under the solid waste
rules. This regulation may apply to
the capping alternatives.

OAC 3745-27-10
OAC 3745-27-11
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OAC 3745-27-19 D(2):
Construction Compliance for a Sanitary Landfill
Facility.
Requires an owner or operator to implement
measures of the OAC regulations if testing
indicates that a component or portion of a
landfill has not been constructed in accordance
with those rules.

Relevant and
Appropriate
Action-specific

This regulation pertains to any new
solid waste disposal facilities to be
created on site and any existing
landfill that would be expanded
during remediation. This regulation
also pertains to construction of final
cover systems and may apply to the
capping alternatives.

OAC 3745-27-09(F)
OAC 3745-27-11
OAC 3745-37

OAC 3745-27-19 H:
Sanitary Landfill Operations Final Cover.
Includes requirements for the final cover system
for areas at final elevations.

Relevant and
Appropriate
Action-specific

This regulation pertains to any new
solid waste disposal facilities to be
created on site and any existing
landfill that would be expanded
during remediation. Portions of this
regulation also may pertain to
existing areas of contamination that
would be capped in place under the
solid waste rules. This regulation
may apply to the capping alternatives.

40 CFR 264.310

OAC 3745-27-19 J:
Sanitary Landfill Operations Surface Water
Management.
Specifies that surface water must be diverted
from areas where solid waste is being or has
been deposited; requires runon and runoff to be
controlled to minimize infiltration through the
cover materials and to minimize erosion of the
cover system.

Relevant and
Appropriate
Action-specific

This regulation pertains to any new
solid waste disposal facilities to be
created on site and any existing
landfill that would be expanded
during remediation. Portions of this
regulation also may pertain to
existing areas of contamination that
would be capped in place under the
solid waste rules. This regulation
may apply to the capping
alternatives.
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OAC 3745-17-19 K:
Sanitary Landfill Operations Leachate
Management.
Requires repair of leachate outbreaks; collection
and treatment of leachate on the surface of a
landfill; and actions to minimize, control, or
eliminate conditions causing leachate
outbreaks.

Relevant and
Appropriate
Action-specific

This regulation pertains to any new
solid waste disposal facilities to be
created on site and any existing
landfill that would be expanded
during remediation. Portions of this
regulation also may pertain to
existing areas of contamination that
would be capped in place under the
solid waste rules. This regulation
may apply to the capping
alternatives.

40 CFR 264.304

Hazardous Waste

ORC 3734.02 (G):
Exemptions to Solid & Hazardous Waste
T/S/D Requirements.
Provides authority and conditions by which the
OEPA Director may exempt any person from
permitting or other requirements governing
generation, storage, treatment, transport, or
disposal of solid or hazardous waste.

Relevant and
Appropriate
Action-specific

If appropriate, applicable
exemptions would be requested
from the OEPA Director.

42 USC 6925

ORC 3734.02 (H):
"Digging" Where Hazardous or Solid Waste
Facility Was Located.
Prohibits filling, grading, excavation, building,
drilling, or mining on land where a hazardous
waste or solid waste facility was operated
without prior authorization from the OEPA
Director.

Relevant and
appropriate
Action-specific

The requirements of this rule would
be met during the removal action
design process.

40 CFR 264, Subpart G
OAC 3745-27-13
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ORC 3734.04.1:
Explosive Gas Monitoring Plan for Sanitary
Landfill.
Establishes conditions under which explosive
gases must be monitored.

Applicable Gas monitoring may be required at
the site.

ORC 3734.05

OAC 3745-52-11 A, D:
Evaluation of Wastes.
Requires that any person generating a waste
determine whether that waste is a hazardous
waste through listing or by characteristic.

Applicable
Chemical-specific

All wastes generated would be
properly characterized.

40CFR262.il

OAC 3745-52-20:
Hazardous Waste Manifest - General
Requirements.
Requires a generator that transports or offers
for transport hazardous waste for off-site
treatment, storage, or disposal to prepare a
uniform hazardous waste manifest.

Applicable
Action-specific

This regulation would be applicable
only if characterization reveals that
hazardous waste is present. All
wastes transported off site would be
properly manifested.

40 CFR 262.20

OAC 3745-52-30, 31, 32, 33:
Hazardous Waste Packaging, Labeling,
Marking, and Placarding.
Requires a generator to package hazardous
waste in accordance with DOT regulations for
transport off site.

Applicable
Action-specific

This regulation would be considered
during response action design and
implementation to ensure
compliance.

40 CFR 262.30 through 33
49 CFR 172,173,178, and 179
DOT HM 181

CRA704304)
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Citation and Requirements Applicability Application to Alternatives Cross-Reference

OAC 3745-52-34:
Accumulation Time of Hazardous Waste.
Identifies maximum time periods that a
generator may accumulate a hazardous waste
without being considered an operator of a
storage facility; establishes standards for
management of hazardous wastes by
generators.

Applicable
Action-specific

This regulation would be considered
during response action design and
implementation to ensure
compliance.

40CFR262.34

OAC 3745-54-13 A:
General Analysis of Hazardous Waste.
Requires that prior to any treatment, storage, or
disposal of hazardous wastes, a representative
sample of the waste be chemically and
physically analyzed.

Applicable
Chemical-specific

This regulation would be considered
during response action design and
implementation to ensure
compliance.

40 CFR 264.13

OAC 3745-270-0, C, E:
Hazardous Wastes Restricted from Land
Disposal Exceptions.
Lists types of restricted wastes that may be
land-disposed; lists types of hazardous wastes
that are not subject to land disposal restrictions.

Relevant and
Appropriate
Action-specific

All excavated wastes would be
properly characterized, and
restricted wastes will not be land-
disposed until they are
appropriately treated.

40 CFR 268, Subpart C

OAC 3745-270-09 B, C:
Special Rules Regarding Waste that Exhibits a
Characteristic.
Prohibits land disposal of characteristic waste
unless the waste complies with applicable
treatment standards. If the waste is listed and
exhibits a characteristic, the treatment standard
for the listed waste will be applied in lieu of the
standard for the characteristic waste.

Applicable
Action-specific

Wastes would be evaluated to
identify any potential characteristic
wastes. Any excavated material
determined to be listed a waste
would be treated in accordance with
applicable treatment standards.

40 CFR 268
OAC 3745-51-30 through 3745-51-35
(listed wastes)
OAC 3745-57-12 (prohibition of
disposal of ignitable or reactive wastes
without treatment)
OAC 3745-57-13 (prohibition of
disposal of incompatible wastes in same
cell of landfill)

CRA 70-13 (14)
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OAC 3745-270-30 A, B, C:
Waste Specific Prohibitions.
Prohibits spent solvent wastes or contaminated
soil and debris resulting from a response action
under CERCLA or RCRA from being land-
disposed unless the generator meets treatment
standards (OAC 3745-270-40 through 3745-270-
44) or has been granted an extension or
exemption.

Applicable
Action-specific

Excavated materials would be
evaluated in light of these
requirements.

40 CFR 268
OAC 3745-51-30 through 3745-51-35

OAC 3745-279-50(f):
Prohibitions on Storage of Restricted Wastes.
Prohibits land disposal of soils containing
polychlorinated biphenyl concentrations greater
than 50 parts per million in RCRA Subtitle C
landfill facilities.

Applicable
Action- and chemical-
specific

This regulation would be applicable
if remedial activities involve
unearthing, treating, and re-
disposing of hazardous waste.

40 CFR 268
40 CFR 761.65

OAC 3745-59-270 A, B, C:
Applicability of Treatment Standards.
Prohibits land disposal of restricted waste
unless the waste is tested and the concentration
of any hazardous constituent does not exceed
the applicable concentration(s). A waste treated
using a technology specified in OAC 3745-270-
42 or its equivalent may be land-disposed.

Applicable
Action-specific

Restricted wastes would not be land-
disposed until applicable standards
are met.

42 USC 6901 et seq.
40 CFR 265, Subparts P and Q
40 CFR 268
OAC 3745-59-43

OAC 3745-270-42 A, C, D:
Treatment Standards Expressed as Specified
Technologies.
Establishes treatment standards for liquid
hazardous waste containing polychlorinated
biphenyls, nonliquid hazardous waste
containing HOCs, and lab packs.

Applicable
Action-specific

Nonliquid hazardous wastes
containing HOCs would not be land-
disposed until applicable standards
are met.

40 CFR 268.42
OAC 3745-59-42(A)(2) (specific
standards for HOCs)
OAC 3745-59-32

CRA 7043 (14)
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OAC 3745-270-44 A, C:
Treatment Standards Expressed as Waste
Concentrations.
States that if a treatment standard is expressed
as a concentration and a waste cannot be
treated to achieve the specified level or the
treatment technology is not appropriate for the
waste, the facility may petition the U.S.
Environmental Protection Agency
Administrator for a variance.

Applicable
Action-specific

Excavated soils with hazardous
constituent concentrations exceeding
the permitted concentrations for
land disposal would not be land-
disposed until applicable standards
are met.

40 CFR 268.43

OAC 3745-270-50 A, B, C, D, E:
Prohibition on Storage of Restricted Waste.
Prohibits on-site storage of hazardous wastes
restricted from land disposal beyond a
rimeframe stated in the rule.

Applicable
Action-specific

On-site storage of excavated soils is
not anticipated. This rule would be
considered during response action
design and implementation to
ensure compliance.

40 CFR 268.50
OAC 3745-59-35

ORC 6101:
Conservancy Districts.
Establishes the authority of conservancy
districts to manage projects with environmental
impacts

Applicable
Location-specific

Cap or cover material from within
the flood retention basin would be
used in accordance with the
guidelines of the Miami
Conservancy District.

CRA 7043 (14)
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Soil Remediation Coals

U.S. Environmental Protection Agency Region 9
Generic Residential Preliminary Remediation
Goals

Relevant but not
appropriate
Chemical-specific

This requirement establishes direct
contact criteria for soil in Region 9
and is generally accepted in other
regions. Contaminant
concentrations in site soils currently
exceed these criteria. Because of the
site's location in a flood plain, future
residential development of the site is
unlikely, and it is not zoned for
residential development.

Non-Media-Specific or Non-Environmental Regulations

Occupational Safety and Health Administration
Standards 29 CFR 1910
1910.1000, Subpart Z, Toxic and Hazardous
Substances
1910.1025, Lead
1910.1028, Benzene
1910. 1101, Asbestos
1910.1018, Inorganic arsenic

Occupational Safety and Health Administration
Standards, 29 CFR 1910.95, Subpart G, Noise.
Establishes the permissible occupational
exposure level for noise at 90 decibels for an 8-
hour day; establishes 115 decibels as a 15-
minute per day short-term exposure level.

Applicable

Applicable
Action-specific

All emissions generated during
remedial activities would be
monitored to ensure compliance.

Appropriate measures would be
taken to comply with the permissible
exposure level and short-term
exposure level during excavation
and other activities.

OAC 3745-27-52

CRA704304)
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Citation and Requirements Applicability Application to Alternatives Cross-Reference

Executive Order 12372: Specifies that state and
local coordination and review are required for
U.S. Environmental Protection Agency
(federal)-assisted projects.

Relevant and
appropriate

State and local entities would be
consulted as the response action
progresses.

ORC 1518.02: Endangered Plant Species.
Prohibits removal or destruction of endangered
plant species (with some private property
exceptions); applies to remediation sites where
chemicals may harm endangered species;
clearly establishes that receptor plant species
must be considered in risk assessments.

Appropriate
Location-specific

No endangered plant species are
present at this site.

40 CFR 302(h)
16 USC 1531

OAC 1501:31-23- 01 A, B:
List of Endangered Animal Species.
Lists Ohio animal species considered to be
endangered.

Relevant and
appropriate
Location-specific

ODNR has been contacted to obtain
information about endangered
species in the site area. There is a
need to determine whether any
endangered species listed on the
ODNR web site are found near the
site. Endangered animal species
may be present.

40 CFR 302(h)
50 CFR 402
16 USC 1531

These provisions may be relevant
and appropriate if groundwater is
discharged to a surface water body
during the response action.

16 USC 661, et. seq.:
Fish and Wildlife Coordination Act.
Requires actions to protect fish or wildlife from
diversion, channeling, or other activities that
modify a stream or river so as to affect the fish
or wildlife.

Relevant and
appropriate
Location-specific

33 CFR 320 through 330

42 USC 9601, et seq.: CERCLA/SARA.
Includes applicable, relevant, and appropriate
requirements under Section 121 of SARA.

Applicable This requirement applies to both
removal and remedial actions.

40 CFR 300.68 (NCP)
40 CFR 300.415 (NCP)

CRA7043(14)
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29 CFR 1910: Occupational Safety and Health
Administration Standards.

Relevant and
appropriate

All operation and maintenance
would be performed in accordance
with Occupational Safety and Health
Administration standards.

40 CFR 257: RCRA Subtitle D.
Sets standards for land disposal facilities for
nonhazardous waste.

Relevant and
Appropriate

These regulations apply to capping.

40 CFR 260 through 267: RCRA Subtitle C.
Regulates generation, transport, storage,
treatment, and disposal of hazardous wastes
generated in the course of a remedial action;
regulates design, construction, monitoring,
operation, and closure of hazardous waste
facilities.

Relevant and
Appropriate

These regulations apply to capping.

50 CFR 402: Endangered Species Act.
Requires that the U.S. Fish and Wildlife Service
be consulted if endangered species or critical
habitat will be affected.

Relevant and
appropriate

ODNR has been contacted to obtain
information about endangered
species in the site area. There is a
need to determine whether any
endangered species listed on the
ODNR web site are found near the
site.

16 USC 1531
50 CFR 200

Executive Orders 11988 and 11990.
State that activities that may adversely affect
flood plains or wetlands should be avoided.

Relevant and
appropriate

Site remediation activities would be
conducted so as to minimize damage
to the flood plain.

40 CFR 6
40 CFR 264.18

U.S. Army Corps of Engineers authority. Relevant and
appropriate

Work along the riverbank must
comply with U.S. Army Corps of
Engineers requirements.

CRA7043(14)
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Notes:

CERCLA = Comprehensive Environmental Response, Compensation, and
Liability Act
CFR = Code of Federal Regulations
DOT = U.S. Department of Transportation
HOC = Halogenated organic compound
MCL = Maximum contaminant level
NCP = National Oil and Hazardous Substances Pollution Contingency Plan
OAC = Ohio Administrative Code
ODNR = Ohio Department of Natural Resources
OEPA = Ohio Environmental Protection Agency
ORC = Ohio Revised Code
PL = Public Law
RCRA = Resource Conservation and Recovery Act
SARA = Superfund Amendments and Reauthorization Act of 1986
USC = U.S. Code

CRA7043U4)
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TABLE 5.1

SUMMARY OF RESPONSE ACTIONS ALTERNATIVES
GARLAND ROAD LANDFILL

GCL CaplClay LeachatelGronndwatcr
Current Ohio (10~7 cmls) Extraction andlor Riverbank Institutional

Alternative Solid Waste Cap Cap Treatment Stabilization Controls

1

2

3

4

X

X

X

X

X

X

X

X
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TABLE 5.2

PROPOSED GROUNDWATER MONITORING PROGRAM

GARLAND ROAD LANDFILL SITE, MIAMI COUNTY, OHIO

Initial Groiniilwater Monitoring (2 years) Long-Tertn Gronndwater Monitoring

Locution

On-Site Wells
Existing

S-l

S-2

S-3

S-4

S-5

S-6

D-l

D-2

D-3

Proposed

MW-17

MW-18
MW-1 9

Off-Site Wells
Exist ing

MW-1

MW-2

MW-3

MW-4

MW-5

MW-6

MW-7

MW-8

MW-9

Proposed

MW-10

MW-11

MW-1 2

MW-13

MW-1 4

MW-15

MW-16

Stuff Ganges
Existing
SG-1 (bridge abutment)
SG-2 (on guardrail of
bridge)

SG-3 (approximately
600 ft south of island)

Parameters ' Frequency

VOCs, static water levels, attenuation parameters quarterly

VOCs, static water levels, attenuation parameters 4) quarterly

VOCs, static water levels, attenuation parameters quarterly

VOCs, static water levels, attenuation parameters (4) quarterly

VOCs, static water levels, a t tenuat ion parameters quarterly

VOCs, static water levels, attenuation parameters ( ' quarterly

VOCs, static water levels, attenuation parameters ( ' quarterly

VOCs, static water levels, attenuation parameters 41 quarterly

VOCs, static water levels, attenuation parameters M) quarterly

VOCs, static water levels, attenuation parameters quarterly

VOCs, static water levels, attenuation parameters ' quarterly

VOCs, static water levels, attenuation parameters ' quarterly

VOCs, static water levels, attenuation parameters <4) quarterly

VOCs, static water levels, a t tenuat ion parameters ' ' quarterly

VOCs, static water levels, attenuation parameters ' quarterly

VOCs, static water levels, a t tenuat ion parameters quarter ly

VOCs, static water levels, attenuation parameters <4> quarterly

VOCs, static water levels, attenuation parameters ' ' quarterly

VOCs, static water levels, attenuation parameters ' quarterly

VOCs, static water levels, at tenuation parameters quarterly

VOCs, static water levels, attenuation parameters ' quarterly

VOCs, static water levels, attenuation parameters quarterly

VOCs, static water levels, attenuation parameters 4> quarter ly

VOCs, static water levels, attenuation parameters ' quarterly

VOCs, static water levels, attenuation parameters 4) quarterly

VOCs, static water levels, attenuation parameters quarterly

VOCs, static water levels, attenuation parameters ( quarterly

VOCs, static water levels, at tenuation parameters ' quarter ly

static water levels quarterly

static water levels quarterly

static water levels quarterly

Parameters

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

VOCs, static water levels

static water levels

static water levels

static water levels

Frequency

annually

annually

annually

annually

annually

annually

annually

annually

annually

annually

annually

annually

annually

annually

annually

annually

annually

annual ly

annually

annual ly

annual ly

annual ly

annually

annually

annually

annually

annually

annually

annually

annually

annua l ly

CRA7043(14)
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Page 1 of 4

TABLE 5.4

ALTERNATIVE 3: COST ESTIMATE
SOURCE CONTAINMENT WITH IMPERMEABLE CAP, SHEET PILING ALONG EAST SIDE AND SOUTH END OF THE SITE,

LEACHATE EXTRACTION AND TREATMENT, GROUNDWATER MONITORING, INSTITUTIONAL CONTROLS
GARLAND ROAD LANDFILL SITE

MIAMI COUNTY, OHIO

Item

Capital Costs

1. Institutional Controls
a. Deed Restrictions

Subtotal - Deed Restrictions

2. Fence Removal
a. Removal of Existing Security Fence

Subtotal - Removal of Existing Security Fence

3. Groundwater Investigation/Monitoring
a. Groundwater Investigation

- Discrete Interval Sampling
- Monitoring Well Installations
- Piezometer Installations

b. Interim Groundwater Monitoring Program (first 2 years)

Subtotal - Groundwater Investigation/Monitoring

4. Bank Stabilization
a. Engineering Costs:

- detailed design
- stream gaging
- project management
- construction oversight

b. Site Preparation:
- general requirements
- construction facilities
- construct access road
- remove trees and brush

c. - sheet pi l ing along east and south side of site (45 by 3,000ft) 139,500
- toe stone

Subtotal - Bank Stabilization

Quantity Unit Unit Price Cost

lump sum

lump sum

7 each $6,000
7 each $2,500
4 each $1,500
8 events $25,000

lump sum
lump sum
lump sum
lump sum

lump sum
lump sum

1,500 1. foot $60
lump sum

39,500 sq.ft. $28
lump sum

$

$

$

$

$
$
$
$

$

$
$
$
$

$
$
$
$
$
$

$

100,000

100,000

25,000

25,000

42,000
17,500
6,000

200,000

265,500

200,000
12,000

100,000
100,000

50,000
40,000
90,000
20,000

3,925,212
20,000

4,537,212

CRA7043(14)
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TABLE 5.4

ALTERNATIVE 3: COST ESTIMATE

SOURCE CONTAINMENT WITH IMPERMEABLE CAP, SHEET PILING ALONG EAST SIDE AND SOUTH END OF THE SITE,

LEACHATE EXTRACTION AND TREATMENT, GROUNDWATER MONITORING, INSTITUTIONAL CONTROLS
GARLAND ROAD LANDFILL SITE

MIAMI COUNTY, OHIO

Item

5. Clay Cap with Frost Protection
a. Engineering Costs:

- detailed design
- project management
- construction oversight

b. Site Preparation:
- general requirements
- construction facilities
- clearing/grubbing
- monitoring well extension
- surveying 6 monitoring wells

c. Cap Construction and Materials:
- erosion control blanket for swale
- relocate waste from south end
- silt fence
- grading

- grading soil below cap 12-inches
- local clay 24-inches
-GCL
- Geonet drainage layer
- frost protection 24-inches
- grading soil on top cap 12-inches
- topsoil - 6-inches
- prairie grass seed

Subtotal - Clay Cap with Frost Protection

6. Groundwater Extraction Wells
- drilling of 3 6-inch borings, 50 feet deep
- extraction wells, 6-inch, S.S., screens and casings 50 ft.
- extraction well manholes with covers
- extraction pumps, 4-inch 40-gpm, 5-hp
- electricity service for each well
- level control systems
- well discharge pipe, 2-inch
- force main, 4-inch-diameter

Subtotal - Groundwater Extraction Wells

Quantity Unit Unit Price Cost

10
10
10
10
10
10

300
1,000

each
each
each
each
each
each

1. foot
1. foot

$1,500
$9,500
$1,700
$4,800
$7,900
$2,250

$28
$51

$
$
$
$
$
$
$
$

15,000
95,000
17,000
48,000
79,000
22,500
8,400

51,000

GCL

--
- -

--
18
30

20,000
3,500

19
30,000
60,000
90,000
85,000
60,000
30,000
14,000

19

lump sum
lump sum
lump sum

lump sum
lump sum

acre
v. foot

lump sum

lump sum
cu. yd.
1. foot
acre

cu. yd.
cu. yd.
sq. yd.
sq. yd.
cu. yd.
cu. yd.
sq. yd.
acre

--
--

--
$7,000
$100

--

$10
$4

$7,000
$8
$8

$7.20
58.10

$8
$8

$10
$3,000

$
$
$

$
$
$
$
$

$
$
$
$
$
$

$

$
$

75,000
15,000
80,000

400,000
200,000
126,000

3,000
2,500

50,000
200,000

14,000
133,000
240,000
480,000

480,000 '

140,000
57,000

$
$
$

$
$
$
$
$

$
$
$
$
$
$
$
$

$
$
$

75,000
15,000
80,000

400,000
200,000
126,000

3,000
2,500

50,000
200,000

14,000
133,000
240,000

-
648,000
688,500

240,000
140,000
57,000

$ 2,695,500 $ 3,312,000

335,900

CRA 704:1 (14)
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TABLE 5.4

ALTERNATIVE 3: COST ESTIMATE

SOURCE CONTAINMENT WITH IMPERMEABLE CAP, SHEET PILING ALONG EAST SIDE AND SOUTH END OF THE SITE,

LEACHATE EXTRACTION AND TREATMENT, GROUNDWATER MONITORING, INSTITUTIONAL CONTROLS

GARLAND ROAD LANDFILL SITE

MIAMI COUNTY, OHIO

Item Quantity Unit Unit Price Cost

7. Leachate and Groundwater Treatment Facility
a. Engineering Costs:

- detailed design
- project management
- construction oversight

b. Facility Requirements:
- process building
- building sump pump
- 300-gpm oil-water separators
- oil storage tank, 3,000 gallon
- 20-gpm oil transfer pump with controls
- oil transfer piping, valves, and controls
- gas heater
- electricity service and electrical work

c. Air Stripper Materials:
- 300-gpm air stripper pumps with controls
- low profile, 300-gmp air strippers with blowers and control
- air stripper piping and valves

d. GAC Materials:
- 300-gpm GAC pump with controls
- GAC piping and valves
- 300-gpm dual participate filters
- GAC dual beds, 300-gpm, 20,000 Ib per bed

e. Treatment Effluent Storage and Sampling Materials
- LPG storage tanks, 2,000-gallon
- LPG piping and valves
- effluent sampler with piping, controls
- effluent piping, 10-inch HOPE

Subtotal - Leachate and Groundwater Treatment Facility

TOTAL CAPITAL COSTS

--
- -

2,000
1
2
1
2
- -
2

2
2

2
- -
2
2

2
--
--

500

lump sum
lump svim
lump sum

sq.ft.
each
each
each
each

lump sum
each

lump sum

each
each

lump sum

each
lump sum

each
each

each
lump sum
lump sum

1. foot

--
--

$42
$3,400
$5,600
$4,000
$62,000

--
$11,000

--

$10,000
$135,000

--

$10,000
--

$17,000
$146,000

$11,000
--
--

$85

CONTINGENCY (10%)

$
$
$

$
$
$
$
$
$
$
$

$
$
$

$
$
$
$

$
$
$
$

$

$

$

120,000
50,000
60,000

84,000
3,400

11,200
4,000

124,000
9,000

22,000
68,000

20,000
270,000
22,500

20,000
45,000
34,000

292,000

22,000
3,000
8,000

42,500

1,334,600

9,293,712

929,371

GRAND TOTAL CAPITAL COSTS $ 10,223,083

CRA7043(14)



Page 4 of 4

TABLE 5.4

ALTERNATIVE 3: COST ESTIMATE
SOURCE CONTAINMENT WITH IMPERMEABLE CAP, SHEET PILING ALONG EAST SIDE AND SOUTH END OF THE SITE,

LEACHATE EXTRACTION AND TREATMENT, GROUNDWATER MONITORING, INSTITUTIONAL CONTROLS
GARLAND ROAD LANDFILL SITE

MIAMI COUNTY, OHIO

Item Quantity Unit Unit Price Cost

ANNUAL OPERATION AND MAINTENANCE (O&M) COSTS

1. Institutional Controls
a. Deed Restrictions

Subtotal - Deed Restrictions

2. Fence Removal
a. Fence Removal

Subtotal - Fence Removal

3. Croundwater Monitoring/Reporting
a. Ground water Monitoring

Subtotal - Groundwater Investigation/Monitoring

4. Bank Stabilization
a. Site Inspection

Subtotal - Bank Stabilization

5. Clay Cap with Frost Protection
a. Site Inspection
b. Cap Maintenance and Repair
c. Regrading/Reseeding

Subtotal - Clay Cap with Frost Protection

6. Groundwater Extraction Wells
a. Groundwater Extraction Wells
Subtotal - Groundwater Extraction Wells

7. Leachate and Groundwater Treatment Facility
- maintenance and operation, part-time
- participate filler cartridge (32 cartridge, once per month)
- maintenance of GAC (two replacements per year)
- air filters for air stripper blowers
- oil disposal
- LPG for 1 year
- electricity

Subtotal - Leachate and Groundwater Treatment Facility

TOTAL ANNUAL O&M COSTS

PRESENT WORTH OF O&M (5 percent over 30 years)

lump sum

lump sum

per year $25,000

per year $5,000

1 per year $1,000
1 per year $6,000
1 per year $2,000

lump sum

12
384

160,000

9,000
1

450,000

month
each

Ib
lump sum

gal
year
Kwh

$4.000
$115
$0.85

$7
$17,000
$0.11

$

$ 25,000

$

$

$

$
$
$

$

$

$

$
$
$
$
$
$
$

$

25,000

5,000

5,000

1,000
6,000
2,000

9,000

10,000

10,000

48,000
44,160
136,000

451)
61,200
17,000
49,500

356,310

$ 405,310

$ 6,230,608

PRESENT WORTH TOTAL REMEDY COST $ 16,453,691

CRA7043(14)



TABLE 5.5

Page 1 of 3

ALTERNATIVE 4: COST ESTIMATE

SOURCE CONTAINMENT WITH IMPERMEABLE CAP, RIVER BANK STABILIZATION, SOURCE AREA

GROUNDWATER TREATMENT, GROUNDWATER MONITORING, INSTITUTIONAL CONTROLS

GARLAND ROAD LANDFILL SITE

MIAMI COUNTY, OHIO

Item Quantity

Capital Costs

1. Institutional Controls
a. Deed Restrictions

Subtotal - Deed Restrictions

1. Fence Removal
a. Removal of Existing Security Fence

Subtotal - Removal of Existing Security Fence

3. Groundwater Investigation/Monitoring
a. Groundwater Investigation

Discrete Interval Sampling
Monitoring Well Installations
Piezometer Installations

h. Interim Groundwater Monitoring Program (first 2 years)

Subtotal - Groundwater Investigation/Monitoring

4. Bank Stabilization
a. Engineering Costs:

- detailed design
- stream gaging
- project management
- construction oversight

b. Site Preparation:
- general requirements
- construction facilities
- construct access road
- remove trees and brush

c. Bank Stabilization and Materials:
- grade slopes, backfill with gravel
- armortec block, purchase and install
- TRM install and purchase
- purchase and install gravel slope protection
- silt fence
- temporary river diversion and silt curtains
- erosion control geotextile

Subtotal - Bank Stabilization

Unit Unit Price Cost

--

..

7
7
4
8

- -
4
4

1,500
--

3,200
11,500
1,600
2,400
3,000

- -
3,600

lump sum

lump sum

each
each
each

events

lump sum
lump sum

month
month

lump sum
lump sum

1. foot
lump sum

cu.ycl.
sq.ft.

sq.yd.
cu.ycl.
1. foot

lump sum
sq.yd.

- -

..

$6,000
$2,500
$1,500

$25,000

- -
$2,500
$15,000

- -
$60

$38
$10
$10
$30

$2.50
- -

$10

$

$

$

$

$
$
$
$

$

$
$
$
$

$
$
$
$

$
$
$
$
$
$
$

$

100,000

100,000

25,000

25,000

42,000
17,500
6,000

200,000

265,500

75,000
12,000
10,000
60,000

50,000
40,000
90,000
20,000

120,000
115,000
16,000
72,000
7,500

15,000
36,000

738,500

CRA 7043(14)



TABLE 5.5

Page 2 of 3

ALTERNATIVE 4: COST ESTIMATE

SOURCE CONTAINMENT WITH IMPERMEABLE CAP, RIVER BANK STABILIZATION, SOURCE AREA

GROUNDWATER TREATMENT, GROUNDWATER MONITORING, INSTITUTIONAL CONTROLS
GARLAND ROAD LANDFILL SITE

MIAMI COUNTY, OHIO

Item

5. Clay Cap with Frost Protection
a. Engineering Costs:

- detailed design
- project management
- construction oversight

b. Site Preparation:
- general requirements
- construction facilities
- clearing/grubbing
- monitoring well extension
- surveying 6 monitoring wells

c. Cap Construction and Materials:
- erosion control blanket for swale
- relocate waste from south end
- silt fence

- grading soil below cap 12-inches
- local clay 24-inches
-GCL
- Geonet drainage layer
- frost protection 24-inches

grading soil on top cap 12-inches
- topsoil - 6-inches
- prairie grass seed

Subtotal - Clay Cap with Frost Protection

6. Ozone Sparging
a. pilot test

- run power to Site
- install sparge points
- install ozone system
- operate system
- electricity
- pilot test monitoring/reporting

b. 2-years of ozone sparging
- install sparge points
- operate system
- electricity
- monitoring/reporting

Subtotal - Ozone Sparging

TOTAL CAPITAL COSTS

Quantity Unit Unit Price Cost

- -
15
- -
3
3

100
24
24
--

lump sum
each

lump sum
month
month

lump sum

each
month
month

lump sum

- -
$1,500

- -
$10,000

$350
- -

$1,500
$10,000

$350
- -

$
$
$
$
$
$

$
$
$
$

$

50,000
22,500
50,000
30,000

1,050
50,000

150,000
240,000

8,400
100,000

701,950

GCL

--
- -

--
18
30

20,000
3,500

19
30,000
60,000
90,000
85,000
60,000
30,000
14,000

19

lump sum
lump sum
lump sum

lump sum
lump sum

acre
v. foot

lump sum

lump sum
cu. yd.
1. foot
acre

cu. yd.
cu. yd.
sq. yd.
sq.yd.
cu. yd.
cu. yd.
sq. yd.

acre

--
--

- -
$7,00(1
$100

$10
$4

$7,000
$8
$8

$7.20
$8.10

$8
$8

$10
$3,000

$
$
$

$
$
$
$
$

$
$
$
$
$
$

$

$
$

75,000
15,000
80,000

400,000
200,000
126,000

3,000
2,500

50,000
200,000

14,000
133,000
240,000
480,000

480,000

140,000
57,000

$
$
$

$
$
$
$
$

$
$
$
$
$
$
$
$

$
$
$

75,000
15,000
80,000

400,000
200,000
126,000

3,000
2,500

50,000
200,000

14,000
133,000
240,000

-
648,000
688,500

240,000
140,000
57,000

2,695,500 $ 3,312,000

4,526,450

CONTINGENCY (111%) $ 452,645

GRAND TOTAL CAPITAL COSTS S 4,979,095

CRA7043H4)



Page 3 of 3

TABLE 5.5

ALTERNATIVE 4: COST ESTIMATE

SOURCE CONTAINMENT WITH IMPERMEABLE CAP, RIVER BANK STABILIZATION, SOURCE AREA

GROUNDWATER TREATMENT, GROUNDWATER MONITORING, INSTITUTIONAL CONTROLS

GARLAND ROAD LANDFILL SITE

MIAMI COUNTY, OHIO

Item Quantity

ANNUAL OPERATION AND MAINTENANCE (O&M) COSTS

1. Institutional Controls
a. Deed Restrictions

Subtotal - Deed Restrictions

2. Fence Removal
a. Fence Removal

Subtotal - Fence Removal

3. Groundwater Monitoring/Reporting
a. Groundwater Monitoring 1

Subtotal - Groundwater Investigation/Monitoring

4. Bank Stabilization
a. Site Inspection 1

Subtotal - Bank Stabilization

5. Clay Cap with Frost Protection
a. Site Inspection 1
b. Cap Maintenance and Repair 1
c. Regrading/Reseeding 1

Subtotal - Clay Cap with Frost Protection

6. Ozone Sparging
a. Ozone Sparging

Subtotal - Ozone Sparging

TOTAL ANNUAL O&M COSTS

PRESENT WORTH OF O&M (5 percent over 30 years)

Unit Unit Price

lump sum

lump sum

per year $25,000

per year $5,000

per year $1,000
per year $6,000
per year $2,000

lump sum

Cost

PRESENT WORTH TOTAL REMEDY COST $

$
$

$
$

$
$

$
$

$
$
$
$

$

-

.

-

25,000

25,000

5,000

5,000

1,000
6,000
2,000

9,000

.

$

$ 39,000

$

$

599,526

5,578,621

CRA 7043 (14)







APPENDIX A

STRATIGRAPHIC AND COMPLETION DETAILS FOR

MONITORING WELLS, BORING LOGS, AND TEST PITS

- Shallow Monitoring Wells (S-l to S-6)

- Deep Monitoring Wells (D-l to D-3)

- Monitoring Wells (MW-1 to MW-9)

- Soil Borings (SB-1 to SB-8)

- Slope Stability Borings (Slope-01 to Slope-06)

- Private Well Logs

- Test Pit Logs

7043 (14)





Client: OHM
Pro jec t : Garland Rd. Landfill
Location: Wes t Milton. Ohio

JT^a. QIuj-2:
O —

—

-

15-

-

G
R

AP
H

IC
LO

G

Pro jec t No: 72781.100 LOG OF BORING N0' S~]

MATERIAL DESCRIPTION

Brown Silty SAND
Soil Sample Collected

Brown Gravelly Silty SAND
w/rock fragments

Drilled through metal

0-3" Brown Clayey SAND, moist
3-7" WASTE

WASTE w/dry Sand

Tan Clayey SAND, firm,

0-15" Tan Clayey SANE
15-16.5" Tan Sandy GRj

Tan Silty Fine SAND to
Clayey SAND, firm, mois

0-1" GRAVEL
1-6" Tan-grn firm Claye
6-9" Dry Gravelly SANC

Tan-grn Clayey SAND,

DATE STARTED: 6-28-95

moist

], w/waste
^VEL

Gray
t

jy SAND

moist

Ul

&
Ul

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

R
EC

O
VE

R
Y

(I
nc

he
s)

2

5

0

7

0

3

18

18.5

18

9

18

Si
"•£•

3.2

3.4

4-5

A

BG

3-Q

BG

3.8

4.2

4

3

ELEV
(MSL

(It.)

-ifV-

-K

STAND;

1

WO PENETRATION TEST DA
(blows/It)

10 20 30 t

/

X

<

DATE FINISHED: 6-2B-95 NOTE
Of _ 0

DRILLING METHOD: 4- \ /4" ID Hollow Stem Auger PIDbac

GEOLOGIST: E. Council

W A T E R LEVEL: --

DRILLER: D. Roelker

/*

/

\

.

,

{
(

>

\

/

\

/

TA £

si>
J080 Z

15

3

3

28

A

29

14

12

38

S:
ackyound
:kQround Is ZB ppn.
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Client: OHM
Prolect: Garland RO. Landfill
Location: West Milton, Ohio Project No: 72791.100

»- w
Q- Q)

UJ —

25-

-

-

•JC

40-

O
xc:
< _
1C
IS

MATERIAL DESCRIPTION

0-5.5" Gray Silty CLAY, moist
5.5-11.5" dry Tan Clayey SAND

Red-Tan SAND to GRAVEL
w/minor Waste.
Soil Sample Collected

GRAVEL, wet

0-2" WASTE
2-4" Tan Silty SAND
4-7" Lt Gray LIMESTONE
7-17" Red Gravelly SAND wet

Boring terminated at 29.0 ft.

ID
_lUJ
0-CL.

<»-

SS

ss

ss

ss

UJ a

O o
tJ£
<£

11.5

S

5

17

si

4.2

10

8G

5

LOG OF BORING NO. S-1

ELEV
(NSL

<1U

oc

Oft

2C

-4 r\

STANDARD PENETRATION TEST OAT
(blows/It)

10 20 30 808

</
\

\

^

s

/

A !D

>

3 2

13

50

50

38
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.CONSTRUCTION LOG OF WELL NO, S-l

STEEU-
Protective Cover

-2'x2'x4." Concrete Pad

Surface Elevation: 0.0'

Casing :

Material: S3
Inside Diameter. ZO"

Grout
Type: Portland &

Bentonite
Bore Hole
Outside Diameter: 7.0"

Bentonite—-
Seal

Sand
Type: .#5

Screen
Material: SS
Inside Diameter. 2.0"
Slot Size: 0.010

All Depths Referenced
From Ground Surface

Depth 10 to"p -
"OfEentoni te 15'° f t '

Depth 10 lop
"Of Sand ' 17-° ft'

Depth To Top
"Of Screen 19"° f t"

Depth To Bottom
Of Screen . 2 9 . 0 . f t .

Totz! Depth 2 9-° f t-
No Scale

Garland Road Landfill Monitoring Wells - SI
Ol KT ENVIRONMENT &
IflAI INFRASTRUCTURE



Client: OHM
P r o j e c t : Garland Rd. Landf i l l
Locat ion: W e s t Milton. Ohio

ail

10-

-

4C

CJ

IsIX
a

Prolect No: 72791.100

MATERIAL DESCRIPTION

Drk Brown Gravelly SAf
~\ Soil Sample Collected

MD

r
Waste w/minor tan Clayey
GRAVEL

Brown Silty Gravelly CLAY
w/minor Waste

Silty CLAY with Gravel

0-2" Drk Bm Silty CLAY
2-4" Grn WASTE

4-10"Lt Gray-Brn Silty
and Gravel, Dry

SAND

Lt Gray-Brn Silty SAND w/ Gravel
Soil Sample Collected

Same w/ more Clay

0-5" Tan Med Gravelly
wet
5-10" Tan SAND

SAND,

Boring terminated at 15.0 ft.

DATE STARTED: 6-22-95

a. a.

-«i-

SS

SS

SS

SS

SS

SS

SS

SS

R
E

C
O

V
E

R
Y

(I
nc

he
s)

4

5

4

\

10

12

8.5

10

§1

2

1.5

1.8

4-5

2-5

BG

1-2

BG

LOG OF BORING NO. S-2

ELEV.
(MSL)

(fU

DATE FINISHED: 6-22-95

DRILLING METHOD: 4-1/4" ID Hollow Stem Auger

GEOLOGIST: E. Council

W A T E R LEVEL: --

DRILLER: D. Roelker

-

1C

STANDARD PENETRATION TEST D>

10 20 30

<

NOTES:

\

/

\

\

\^

TA £

9080 Z

II

30

II

to

17

8

30

PID background Is < 10 ppra.
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.CONSTRUCTION LOG OF WELL

STEEL'-
Protective Cover

-2'x2'x4- Concrete Pad

Surface Elevation: 0.0'

Casing—.
Material: SS
Inside Diameter 2.0"

Grout——
Type: Portland &

Bentonite
Bore Hole
Outside Diameter. 7.0"

Bentonite-
Seal

Sand
Type:. #5

Screen
Material: SS
Inside Diameter. 2.0"
Slot Size: 0.010

All Depths Referenced
From Ground Surface

7>"~.

Depth To io~p
"Of Bentonite 0. A' f t.

/.*£•

Depth To Top
'Of Sand ' 3-° ft

Depth To Top
Of Screen 5.0 f t .

Depth To Bottom
Of Screen. I5:° ft"

— Total Depth 15.0 ft.

No Scale

Garland Road Landfill Monitoring Wells - SI RUSTENVIRONMENTS
INFRASTRUCTURE



Client: OHM
Pre lec t : Garland Rd. Landfill
Location: W e s t Milton, Ohio Pro jec t No: 72791.100

ir^Q- min •£!
a~-

5-

-

1C

20-

G
R

A
P

H
IC

L
O

G MATERIAL DESCRIPTION

Brown Sandy GRAVEL, Dry
Soil Sample Collected

Same w/minor Clay

Brn-Red Sandy GRAVEL, dry

Same

Lt Gray Sandy GRAVEL

Same w/minor Waste
Slightly moist

Same w/water in seams

Drk Brn CLAY, firm S moist

Same w/more Sand
firm S moist

Gray-grn Silty CLAY, firm
w/minor mottling, moist

Same w/minor Waste
Soil Sample Collected

|̂£
CO

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

R
E

C
O

V
E

R
Y

(I
nc

he
s)

4

9

5

3

2

5.5

3

3

13

II

21

Si
Q-_C

6G

1-2

2

BG

66

A

9

2.8

2

3.2

BG

LOG OF BORING NO. S-3

ELEV.
(MSL)

(ftj

r

6..

-

1C

>r\

STANDARD PENETRATION TEST DAI
(blows/It)

10 20 30 6

(
\
(

(
DATE STARTED: 6-26-95 DATE FINISHED: 8-26-95

DRILLING METHOD: 4-1/4" ID Hollow Stem Auger

GEOLOGIST: E. Council DRILLER: D. floelker

W A T E R LEVEL: --

/

A %

*
>

080 Z

3

2

a

4

7

3

g

5

3

NOTES:
BG - Background
FID background Is < 10 pprn.

RUST Environment S Infrastructure Page 1 of 2



Client: OHM
Pro jec t : Garland Rd. Landfill i nrj r\p RnRTM.fi NO 9-3
Location: W e s t Milton. Ohio P r o t e c t No: 72791.100 LUU ur DunilNU 1NU- ^ J

i- "S
0. 0)
IU —
D

^c

CJ

3: CD
Q- o
•<C — j

MATERIAL DESCRIPTION

0-6" Gray Silty CLAY, wet
6-10" Tan fine SAND, wet
10-16 Tan Sandy CLAY, wet

0-2" Drk Gray-Grn Silty CLAY
2-6" Drk Grn Sandy CLAY
w/Waste
6-11" Yellow Gry Clayey GRAVEL
firm, wet

Boring terminated at 27.0 ft.

LU
— tUJ
0-0.
z >•
w

SS

SS

SS

>•
a.
W a
> j=
o t>
CJ c

n

B

18

II

al

3.2

3.2

^8

ELEV
(NSL

( f t . )

-

-

STANDARD PENETRATION TEST
(blows/I t )

10 20 30

/
/

/
(

\

\

DATA 3

>"

8080 z

4

3

10
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.CONSTRUCTION LOG OF WELL NO.

STEEL'
Protective Cover

Surface Elevation: 0.0'

Casing
Material: SS
Inside Diameter: 2.0"

Grout-—
Type: Portland &

Bentonite

Bore Hole-
Outside Diameter: 7.0"

Bentonite-
Seal

Sand
Type:. #5

Screen——
Material: SS

Inside Diameter 2.0
Slot Size: 0.010

2'x2'x4" Concrete Pad

All Depths Referenced
From Ground Surface

Depth To io"p .
"Of Eentonite 13.0 ft.

Depth 10 IOD
'Of Sand '• '

Depth To iop
Of Screen 17.0 ft.

Depth 10 Bottom
Of Screen . 27.0 ft.

TotsI Depth 2 Z - 0
Ho Scale

Garland Road Landfill Monitoring Wells - SI
ENVIRONMENT &
INPH^STRUCTURE



Client: OHM
Project: Garland Hd. Landfill
Location: Wes t Milton, Ohio P r o j e c t No: 72791.100

x ~
tr <»°- aUJ -S:
a~"

15—

9t\

G
R

AP
H

IC
LO

G MATERIAL DESCRIPTION

Brown silty SAND
Soil Sample Collected

0-6" Brn Silty SAND w/minor
Gravel & Clay
6-16" Lt Tan-Brn Gravelly
SAND, dry

^~~D-7" Brn SAND w/minor Gravel
S Clay, moist
7-fl" Red-Tan SAND w/minor Clay
possible perched water

^TJ-6.5" Brn Clayey SAND, dry
6.5-13" Gry Sandy GRAVEL, moist
Soil Sample Collected

0-12" Sandy GRAVEL, dry
12-16" SAND

0-2" Drk Brn Silty CLAY w/Sand
friable, wet
2-14" Tan Sandy GRAVEL w/rninor
Silt S Clay. weak, wet

0-6" Tan-Red Gravelly SAND, wet
6-9" more Gravel
9-17" Gray LIMESTONE, wet

0-2" Red-Tan SAND w/minor

A Silt f\2-12" Sandy GRAVEL |

Boring terminated at 14.0 ft.

LU
-JUJ
Q. d.
z?-

sr

ss

ss

ss

ss

ss

ss

ss

ss

R
EC

O
VE

R
Y

(In
ch
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)

A

ie

a

13
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u

17

12

si
°-S

1

1

10

BG

SG

BG

BG

LOG OF BORING NO. S-4

ELEV
(MSL

(It.)

t-

|fv

-

-

-ID—

nr\

DATE STARTED: 6-22-95 DATE FINISHED: 6-23-95

DRILLING METHOD: 4-1/4" ID Hollow Stem Auger

GEOLOGIST: E. Council DRILLER: D. Roelker

W A T E R LEVEL: —

STANDARD PENET
(bio

NOTES:

RATION TEST D)
ws/lt)

0 20 30

1
1

\
\

/

aA î•<>
8080 *

II

12

15

18

38

30

Pffl bacKgrcund Is < 10 ppm.
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.CONSTRUCTION LOG OF WELL NO. S-4

STEEL'-
Protective Cover

-2'x2'x4" Concrete Pad

Surface Elevation: 0.0

Grout

"mzmm
iinQ
terial: SS
de Diameter 2.0"

Portland &
Bentonite

Holr
de Diameter 7.0"

pentonite
Co-!•oea.1

• -

Srind • i .
Type:. #5

•/*•'*
Vj^f-

I
1

.

^^vT
_•*—

*-

—

M
$fe

c~^*~z

t

»>-| — *

'•&!?.
I
1
i

~~^^z
1

-—

mzn

'*-\'f-•uV*-mm%&

:3>&S£ĵ §g/

•

Screen
Material: SS
inside Diameter: 2.0"
Slot Size: 0.010

Depth To io"p
"Of Eentonite A-0 f t '

tr f^"^^
P.̂ J
'irf'^Z

'ifrSi

All Depths Referenced
From Ground Surface

=:vX-j-4m?=.-*--t^ «*^ »,i;'v»<.'

y-^-. '••• «.-»•?!
fOA-;TsrA*'^
tlT?^Ew.q

Depth 10 lop
"Of Sand ' 3.0 ft,

Depth 10 Top
'Of Screen 4-0 f t .

.Depth To Bottom
Of Screen . U - O f t .

Total Depth 14.0 ft.
No Scale

Garland Road Landfill Monitoring Wells - SI ni ICT ENVIRONMENT &
I Cull INFRASTRUCTURE



Client: OHM
Pro jec t : Garland Rd. Landfill
Locat ion: W e s t Milton, Ohio P r o j e c t No: 72791.100

x —
a. n
UJ —

5-

.

on

y
CC — J

13

MATERIAL DESCRIPTION

Tan SAND, GRAVEL, natural
organic material
Soil Sample Collected

Same

Tan Sandy GRAVEL. Dry
Soil Sample Collected

Same, wet

Tan to Gray Gravelly SAND
minor amount of waste, wet

0-2" Tan Silty SAND, weaK
2-5" WASTE
5-13" Lt. Gray LIMESTONE

0-4" Tan Sandy GRAVEL, waste
4-14" Gray LIMESTONE
14-16" Red-Brn Med-Course SAND
16-16.5 ROCK/GRAVEL

0-9" Gray LIMESTONE and SHALE
w/ Brown Sandy CLAY
9-14.5 Waste

Boring terminated at 15.0 ft.

UJ
_J UJ
0. O.

M

SS

SS

ss

ss

ss

ss

ss

>.
IF,?
0 0
0 <=

3

1

7

1

15

18.5

14.5

n

°^£

9

1

3

BG

1

Do

BG

BG

LOG OF BORING NO. S-5

ELEV
(MSL

(ft.)

C

— \f\

.

_

1C

STANDARD PENETRATION TEST OA
(blows/It)

10 20 30 E

j

\

DATE STARTED: 8-23-95 DATE FINISHED: 6-23-95

DRILLING METHOD: 4-1/4" ID Hollow Stem Auger

GEOLOGIST: E. Council DRILLER: D. Roelker

W A T E R LEVEL: --

\
\

\

TA ^
<

080 Z

B

9

3

12

2B

.

30

39

NOTES:
BG = Backyound
PID bKkQrcund Is < 10 ppm.
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.CONSTRUCTION LOG OF WELL Nd. S'5

STEEL'
Protective Cover

Surface Elevation: 0.0'

Casing.
Material: SS
Inside Diameter: 2.0"

Grout
Type: Portland &

' Bentonite
Bore Hole—:

Outside Diameter. 7.0"

Bentonite-
Seal

Sand -
Type:. #5

Screen-
Material: SS
Inside Diameter. 2.0"
Slot Size: 0.010

All Depths Referenced
From Ground Surface

'x4" Concrete Pad

"

te^\-S^
* -<•••»!

Depth 10 IOD
.-. „ . . .,'
Of Eentonite 1.0 'f t .

i^-.'vXC-T/d
L'."- •-* *—J % - ftf '71

Depth To Top
O f S a n d ' 3-° f t '

Depth 10 Top
Of Screen 4.5 ft

Depth To Bottom
Of Screen . 14.5 ft.

TotsI Depth 15.0 ft.

No Scale

Garland Road Landfill Monitoring Wells - SI ENVIRONMENT &
INFRASTRUCTURE
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OVERBURDEN INSTRUMENTATION LOG

PROJECT NAME

PROJECT NUMBER

CLIENT

LOCATION

HOLE DESIGNATION

DATE COMPLETED —

DRILLING METHOD _

CRA SUPERVISOR _

CAP TOT

PACK TYPE:-SAND.
-GRAVEL
-NATURAL

• NOTE:
ALL DIMENSIONS ARE
BELOW GROUND SURFACE (BG3)

SCREEN TYPE: 0 continuoui «lot

SCREEN MATERIAL: 0 iUinl«»« »U«1

SCREEN LENGTH: IP

TELL CXSINC MATERIAL:

BOLE DIAMETER:

Q p«rformt*d Q

Q ptuUc Q <»U>«

SCREEN D1AUETER: ____i_

Q oth«n

/cm SCREEN SLOT SIZE:

DEVELOPMENT: METHOD:

WELL CASING DIAMETER:

DURATION:

i j oo ̂  ̂  o



Client: OHM
Project : Garland Rd. Landfill I QR nF F
Location: W e s t Milton, Ohio P ro jec t No: 72791.100 LUU u c

i— "2
Q- a
O ~~

10-

IC

G
R

A
P

H
IC

LO
G MATERIAL DESCRIPTION

Brown SILT. SAND. GRAVEL
damp

Same

Same

Same

Same w/Clayey Waste

Brn SAND, GRAVEL, WASTE
damp

Same

Same

Brn SAND to Fine GRAVEL

Drk Brn CLAY w/Sand, Gravel
S Waste, damp

$

SS

ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

R
EC

O
VE

R
Y

(In
ch

es
)

0.5
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e
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si
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BG

BG

BG

BG

BG

BG

BG

BG

ELEV
(Ma

(It.)

in

.

-

-

STANDARD P

•

ORING NO. I

ENETRATION TEST D>
(blows/It)

10 20 30

\
\

^S

\

X

\
/

DATE STARTED: 6-29-95 DATE FINISHED: 7-03-95 NOTES:

DRILLING METHOD: 4-1/4" ID Hollow Stem Auger PIDbackgraj

GEOLOGIST: K. Heaton DRILLER: J. Murphy

W A T E R LEVEL: —

/
"N

D-

ITA ^

8080 2

4

5

a

10

6

34

6

e

e

und
r«j Is < 10 ppra.
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Client: OHM
Pro jec t : Garland Rd. Landfil l
Location: W e s t Milton. Ohio Pro jec t No: 72791.100

»- "S
Q. 0)
UJ —

°

-

•se

"

Af \

~

-

0

xo
Q. O

C£
U

MATERIAL DESCRIPTION

Drk Gry Silty CLAY, moist

Same, wet

Gry-Tan Clayey SILT w/minor
Sand, wet

Same w/Gravel

Brn Silty SAND w/Clay S
Gravel, wet

Gry-Brn SILTY S CLAY TILL

Gry-Brn SILT S CLAY w/minor
Gravel

Silty Gravelly SAND, wet

Tan GRAVEL w/Sand, Silt,
S Clay, wet

TILL, damp

Brn Silty fine SAND
w/trace Gravel, moist

UJ
_|UJ
0-0.

•< t—
U)

ss
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ss
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ss

ss
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ss
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D. 0.
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BG
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LOG OF BORING NO. D-1

ELEV
(NSL

(It.)

-

-

"

-

STANDARD PENETRATION TEST D
( b l o w s / f t )

10 20 30 6

/

/

/
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Client: OHM
Pro ject : Garland Rd. Landfill inn ncr onDTMr Mn n — t
Location: W e s t Milton. Ohio Pro jec t No: 72791.100 LOG OF BORING NO. D 1

i ~
1- Q)o. a,
lu —
Q"-

50-

cc

an

Rf;

G
R

A
P

H
IC

L
O

G MATERIAL DESCRIPTION

Same with pulverized
LIMESTONE, wet

Same

Tan GRAVEL S coarse SAND
poorly sorted

Same

Silty SAND w/minor
Gravel S Clay

SAND S GRAVEL

LIMESTONE

Boring terminated at 59.0 ft.

uu
_lUJ
0-0-

z>-
< t-
VI

SS

SS
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SS

SS

SS
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>
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> j:
O
U c
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cr
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BG
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BG
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ELEV
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(It.)

— tfa

-_£C

Rf\

STANDARD PENET
(bio

RATION TEST
ws/UJ

0 20 30
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DATA %
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32

- • ^ft

22

28
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-CONSTRUCTION LOG OF WELL

STEElj
Protective Cover

Surface Elevation: 0.0

Casino
Material; SS
Inside Diameter. 2.0

Grout
Type: Portland &

Bentonite
Bore Hole——.
Outside Diameter: 7.0"

Bentonite
Seat

Sand
Type:. #5

Screen
Material: SS
Inside Diameter. 2.0
Slot Size: 0,010

All Depths Referenced
From Ground Surface

2'x2'x4" Concrete Pad

Depth 10 Top .
Of Eentonite 43-° ft-

Depth 10 Top
Of Send '

45.0 f t ,

Depth To top
Of Screen 4 7-0 ft.

Depth To Eottom
Of Screen . 51 ° ft'

Tots! Depth 58.4 f t .

No Scale

Garland Road Landfill Monitoring Veils - SI M BCT ENVIRONMENT &
IfUjI INFRASTRUCTURI



Client: OHM
Project: Garland Rd. Landfill
Location: W e s t Milton. Ohio Pro lec t No: 72791.100

8~

20-

u

Iser
en

MATERIAL DESCRIPTION

Brown silty CLAY

Same, moist

0-1" GRAVEL
1-2" Brn Silty CLAY, moist
2-12" Tan SAND w/minor
Silt, wet to dry

T)-3 Brn Silty CLAY, moist
firm
3-14" Tan Coarse Gravelly SAND
wet

0-4" Med. SAND, wet, firm
4-10" Tan Med. SAND w/minor
Gravel, wet
10-16" Coarse Gravelly SAND

i an coarse SAND w/Gravel

LIMESTONE Bedrock at 12.5 ft.

Boring terminated at 12.5 ft.

1?
CO

SS

SS

SS

SS

SS

SS

SS

R
E

C
O

V
E

R
Y

(I
n
ch

e
s)

1

1

12

14

IS

18

18

2|

10

4

2.5

2.5

BG

BG

BG

LOG OF BORING NO. D-2

ELEV
(MSL

(it.)

-

in

.

r\

STANDARD PENETRATION TEST DA'
(blows/ft)

10 20 30 8

\

\

DATE STARTED: 7-03-95 DATE FINISHED: 7-05-95

DRILLING METHOD: 4-1/4" ID Hollow Stem Auger

GEOLOGIST: K. Heaton DRILLER: J. Murphy

W A T E R LEVEL: --

\

(
\
\

rA 
_̂i

000 Z

7

8

13

U

12

- IT

50

NOTES:
BG - Badtgrrnnd
P1D background Is < 10 pptn

RUST Environment S Infrastructure Page i of i



.CONSTRUCTION LOG OF WELL NQ^ D"2

STEEU-
Protective Cover

-2'x2'x4" Concrete Pad

Surface Elevation: 0.0'

Casing
Material: SS
Inside Diameter. ZO"

Grout
Type: Portland &

Bentonite
Bore Hole
Outside Diameter 7.0"

Bentonite—-
Seal

Ssnd
Type: .#5

Screen
Material: SS
Inside Diameter. 2.0
Slot Size: 0.010

All Depths Referenced
From Ground Surface

10 ip 3.5. f.t.
Of Eentonite

Depth To Top
"Of Sand '

5.5 ft .

Depth To Top
'Of Screen I'5 f t '

?Tiv] Depth To Bottom
Of Screen . 12.5 f t ,

Total Depth 12.5 ft.

Ho Scale

Garland Road Landfill Monitoring Wells - SI
ENVIRONMENT &
INFRASTRUCTTM







OVERBURDEN INSTRUMENTATION LOG

PROJECT NAME

PROJECT NUMBER

CLIENT

LOCATION u'KifW iV

HOLE DESIGNATION

DATE COMPLETED —

DRILLING METHOD _

CRA SUPERVISOR _

D-3

CAP TYPE

TOP or
SEAL* AT

BOTTOU OF
SEAL* AT
TOP OF
SCREEN* AT

BOTTOU OF
SCREEN* AT

BOTTOM OF -
HOLE* AT . >V-°

STICK DP -

SURFACE SEAL TYPE

VEIL CASINO

ANNULU3
TYPE:

SEAL TWE:

PACK

ft/m

VfJUUPTt

• KOTE:
ALL DOIEKSIOKS ARE
BELOV GROUItD SURFACE (BCS)

SCREEN TYPE: 0 oontlnuotu «lot Q pvrfonUd Q IOUTT* Q othvn

SCREEN UATERIALr C2^ •tminlew >U«1 CD plutic Q othvr:

SCREEN LENGTH: __lLl__(ft^m SCREEN OUUETER: ?- (jn^on SCREEN SLOT SIZE: 10

TELL CASING MATERIAL: WELL CASING DIAMETER

BOLE DIAMETER;

DEVELOPMENT: METHOD: DURATION:



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) wjJrY<S?

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: MW1-00

PROJECT NUMBER: 7043-90 DATE COMPLETED: AUGUST 16, 2000

CLIENT: de tnaximis. inc. DRILLING METHOD: 4 K" 10 HSA

LOCATION: MIAMI COUNTY. OHIO CRA SUPERVISOR: C. AMEY

DEPTH
ft. BGS

-2.5

5n

-7.5

in n

-12.5

<c n

-17.5

on n— tU.U

-22.5

oc n

-27.5

in n

-32.5

STRATIGRAPHIC DESCRIPTION 6 REMARKS

REFERENCE POINT (Top ol fiber)
GROUND SURFACE

OL-SILTY CLAY (LOAM), vegetation, firm, low
plasticity, dark brown, dry

CL-SILTY CLAY, trace subrounded gravel,
soft, medium plasticity, dark brown, nolst

SN-GRAVELLY SANO (NATIVE), coarse grained
sand, coarse grained and subrounded gravel,
well graded, brown/gray, wet

SC-CLAYEY SANO, soft, fine grained, low
plasticity, brown/gray, wet

SP-SAND. fine grained, poorly graded, brown,
"\ wet /

SH-GRAVELLY SANO, medium to coarse
grained sand, coarse grained and subrounded
gravel, well graded, brown, wet

ELEV.
ft. AMS

605.40
B03.54

roa cj

762.54

TT8.S4
TTT.BB

MONITOR
INSTALLATION

"Tr

:':;':

X1

™R

m PELLETS

>4 CEMENT/
x; BENTONITE
'•£ GROUT

?x STAINLESS
^x STEEL

; • a" 0
; BOREHOLE

I PaLETS

:-t" SAND PACK

; ' SCREEN

j

X;

SAMPLE

oc

1

ISS

2SS

3SS

4SS

5SS

BS^

SS

S
K-
in

X

x

X
X

X

X

X

s
$
z

It

0

58

12

24

to

44

PIO
(ppm)

5.1

a.7

5.8

7.9

7.7

MOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND J STATIC WATER LEVEL f
CHEWCAL ANALYSIS O>



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) *££**

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: MW1~00

PROJECT NUMBER: 7043-90 DATE COMPLETED: AUGUST 18. 2000

CLIENT: de maximis, inc. DRILLING METHOD: 4 K" ID HSA

LOCATION: MIAMI COUNTY, OHIO CRA SUPERVISOR: C. AMEY

DEPTH
ft. BGS

-37.5

-40.0

-42.5

-45.0

-47.5

-50.0

-52.5

-55.0

-57.5

-60.0

-62.5

-65.0

-67.5

STRATIGRAPHIC DESCRIPTION S REMARKS

A LIMESTONE BEDROCK, fine, weathered, ..
\ cemented, blue gray /

END OF HOLE 9 37,0ft BGS

NOTE:
t. VAS water samples collected at 25.0, and
35.0ft BGS.

ELEV
ft. AMS

767.04
760.54

MONITOR
INSTALLATION

fewsyliv..pj

*" SPOON

SCREEN DETAILS
Screened Interval;

24.8 to 34.8ft BGS
Length: IO.OU
Dlaneter: 2"
Slot Size: f 10
Material- Stainless Steel
sand Pack:

22.0 to 30.0ft BGS
Material: Sllca Sand

SAMPLE

<r

•x.

"essv — — •

Ul

<
f-
</>

X
1
~f.

>IOO

PIO
(ppn)

-

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND ? STATIC WATER LEVEL f
CHEMICAL ANALYSIS O>



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) njffffl

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: MW2~00

PROJECT NUMBER: 7043-90 DATE COMPLETED: AUGUST 9. 2000

CLIENT: de maximts, inc. DRILLING METHOD: 4 U" ID HSA

LOCATION: MIAMI COUNTY. OHIO CRA SUPERVISOR: C. AMEY/B. WILLIAMS

DEPTH
ft. 8GS

-2.5

5n

-7.5

\f\ f\
— lU.U

-12.5

i*\ n

-17.5

or\ n

-22.5

o^ n

-27.5

•?n noU.u

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top ol Riser)
GROUND SURFACE

OL-SILTY CLAY, organic material (topsoil). low
plasticity, dark brown with light brown streaks,
moist

CL-SANDY CLAY, soft, fine grained, low
plasticity, friable, dark brown, dry
- very stiff

CL-SILTY CLAY, very firm, low plasticity, gray
with orange streaks, dry

SC-SANDY CLAY, firm, low plasticity, brown,
x <fry /•

CL-SILTY CALY, with coarse grained, angular
gravel, very stiff, low plasticity, gray, dry

- firm, medium plasticity

SC-SANDY CLAY, with coarse grained, angular
gravel, firm, coarse grained sand, low
plasticity, dry

CL-SILTY CLAY, with coarse to medium
grained, angular gravel, low plasticity, dark
brown, dry, no odor
- limestone cobble

ELEV.
ft. AMS

034.00
832J3

821.57

817.23

8H.40

800.23

802.23

MONITOR
INSTALLATION

T
n r1

3 BENTONITE
| PELLETS

>

XJ1

'S.'

.X BENTONTTE
# BROUT
'/'
'<i

'•/
'•/.'

'yv
''•s
'•/j

'y-s
l.j

''•/
'•/.}
'/'

'y'f
'"'•*
t '•

4' •"• o
'* STAINLESS
7*. STEEL
Y* PIPE
/.̂
t.j

Y*
V.
?'
Y*
V.
?'•
?'•
?'•
'!-'•
V.
;'*
'•s c . .. o" a
*'; BOREHOLE

I
%
%

SAMPLE

cc

1

ISS

2SS

3SS

4SS

5SS

ess

ff•<
V)

X

X

X

t
X

X

X

3

z

19

00

i 75

65

24

48

>I55

P1D
<ppm)

-

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

WATER FOUND J STATIC WATER LEVEL f

CHEMICAL ANALYSIS d>



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: MW2~00

PROJECT NUMBER: 7043-90 DATE COMPLETED: AUGUST 9, 2000

CLIENT: de maximis, inc. DRILLING METHOD: 4 U" ID HSA

LOCATION: MIAMI COUNTY, OHIO CRA SUPERVISOR: C. AMEY/B. WILLIAMS

(WL-09)
Page ̂  of 3

DEPTH
ft. BG! STRATIGRAPHIC DESCRIPTION G REMARKS ELEV.

ft. AMSL
MONITOR

INSTALLATION
SAMPLE

PIO
<ppm)

-37.5

-40.0

-42.5

-45.0

-47.5

-50.0

-52.5

-55.0

-57.5

-60.0

-62.5

-65.0

SW-SAND, with fine grained, subrounded
. gravel, medium to coarse grained sand, well
~\ graded, brown, wet, no odor

SP-SANO. fine grained, poorly graded, gray,
wet, no odor

797.23

795.90

- gray/brown

\
CL-SILTY CLAY, with fine grained, subrounded
gravel, very firm, medium plasticity, dark brown
SH-GRAVELLY SAND, coarse grained, angular
gravel, well graded, brown/gray

SP-SANO, fine grained, poorly graded,
brown/gray, wet, no odour
GN-SANDY GRAVEL, coarse to medium grained
sand, coarse grained, jubrounded gravel, well
graded, brown/gray

7B6.73
7BB.57

782.23

78123

SH-SAND, with fine to coarse grained, angular
gravel, medium to coarse grained sand, well
graded, txown/gray. wet, no odor

- with subrounded gravel

77733

-67.5

GC-CLAYEY GRAVEL, cobbles, subrounded and
angular, weathered, cemented, blue/gray, wet

760.23

ass 54

CEMENT/
BENTONITE
GROUT ess 24

STAINLESS
STEEL
PIPE

IOSS 50

IISS 30

8"0
BOREHOLE p—'

OSS SB

BENTONITE
PELLETS

SAND PACK

HSS 155

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

WATER FOUND ? STATIC WATER LEVEL f

CHEMICAL ANALYSIS



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: MW2~00

PROJECT NUMBER: 7043-90 DATE COMPLETED: AUGUST 9, 2000

CLIENT: de tnaximis, inc. DRILLING METHOD: 4 U" ID HSA

LOCATION: MIAMI COUNTY, OHIO CRA SUPERVISOR: C. AMEY/B. WILLIAMS

(WL-00)
Page 3 of 3

DEPTH
ft. 8SS

STRATIGRAPHIC DESCRIPTION S REMARKS ELEV.
ft. AMS

MONITOR
INSTALLATION

SAMPLE

PID
<PP«)

-72.5

-75.0

-77.5

-80.0

-82.5

-85.0

-87.5

-90.0

-92.5

95.0

97.5

100.0

102.5

\

SH-SANO. with angular gravel, medium to
coarse grained sand, welt graded, brown and
gray, wet, no odor
GC/CL-GR/WEL and CLAY, angular and
subrounded brown, brown/gray, clay has low
plasticity, firm, gray/black

SH-SANO. trace coarse grained, angular
gravel, medium to coarse grained sand, well
graded, brown/gray, wet

GH-GRAVEL. coarse grained, angular, gray

782.2re,
760.90

75733

\ LIMESTONE BEDROCK
7S2.Z3
752.23

I5S 00

WELL
SCREEN

SAND PACK

• 80
BOREHOLE

less X >M5

END OF HOLE 6 80.0ft BGS SPREEM PETAII S
Screened Interval:

09.5 to 78.5tt B6S
Lenfltrt lO.OTt
Olanetar 2"
Slot Size: *IO
Material: Stainless Steel
Sand Pack

67.0 to 80.0ft BGS
Material: SBca Sand

7SS X >I50

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

WATER FOUND ? STATIC WATER LEVEL |

CHEMICAL ANALYSIS CD



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) r '̂Xl

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: MW3~00

PROJECT NUMBER: 7043-90 DATE COMPLETED: AUGUST 8. 2000

CLIENT: de maxim's, inc. DRILLING METHOD: 4 X" ID HSA

LOCATION: MIAMI COUNTY. OHIO CRA SUPERVISOR: C. AMEY/B. WILLIAMS

DEPTH
ft. BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

o^i n

(-275

OH n

-32.5

STRATIGRAPHIC DESCRIPTION £ REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

OL-SILTY CLAY (LOAM), with organic material,
trace fine grained, subrounded gravel, firm, ION
plasticity, moist

SP-SANO, with gravel, medium grained, poorly
graded, light brown

- fine to medium grained, wet

CL-SANOY CLAY, low plasticity, light brown,
wet

SM-SAND, with coarse gravel and cobbles,
medium grained, well graded, light brown/gray,
wet

-^ SP-SANO. fine grained, poorly graded ^-
SM-SAND, medium grained, well graded

SP-SAND, with fine grained gravel, medium
"\ grained, poorly graded, brown, wet /

CL-SILTY CLAY, with coarse grained gravel
and cobbles, very stiff, low plasticity, gray,
dry in middle of sample

ELEV.
ft. AMSl

809.09
BQ7.7S

798.25

T92.TS

707.75
78735

782.75
782.09

MONITOR
INSTALLATION

"""I

t 'f-

!'-
V.
V-
!'
V.

%i1 $
%?'.t'
'$; .y.
fy
fy
,/.

f'S-

\
^x

^

U""
| PELLETS

,xx' BENTONITE
'fy GROUT

1
'/.

^
& y a
'•/.'• STAINLESS
'•/' STEEL
!/i PIPE

'x,'
~s'
'v.j
'y'

*x
'•/.'
X '

'Vy

'.'

'' . a- a:.,* a a
£• BOREHOLE
f X
~'v

\f's

'£.
xx

PELLETS

;>jj SANO PACK

SAMPLE

or
CO
•x.

ISS

255

3SS

'4^

SSS

®

7SS
(_

UJi
Y

><

X

X

X

X

*

%I; •
22

40

75

58

35

105

j

PJD
(PPB)

O.I

0.8

7.7

1.8

6.8

8.8

tos

(JULES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

HATER FOUND ? STATIC HATER LEVEL f

CHEMICAL ANALYSIS O



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) ragfaofl

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: MW3-QO

PROJECT NUMBER: 7043-90 DATE COMPLETED: AUGUST 8, 2000

CLIENT: de maximis, inc. DRILLING METHOD: 4 !T ID HSA

LOCATION: MIAMI COUNTY, OHIO CRA SUPERVISOR: C. AMEY/B. WILLIAMS

DEPTH
ft. BGS

-37. o

ACI n

-42.5

A*i n

-47.5

-50.0

-52.5

-55.0

-57.5

-60.0

-82.5

-65.0

-67.5

STRATIGRAPHIC DESCRIPTION fi REMARKS

-x SW-GRAVELLY SAND, medium to coarse /-
\ grained, wel graded, brown/gray /

SP-SANO. medium grained, poorly graded,
brown

SW-SAND. with medium to coarse grained,
surrounded gravel, medium to coarje grained
sand, well graded, brown/gray

\ LIMESTONE BEDROCK /

END OF HOLE V 45.0ft BGS

ELEV.
it. AMS

77175
77125

787.75

782.75
762.75

MONITOR
INSTALLATION

sc

:•:• \

•:|:

•H WELL
:;.'; SCREEN

:¥ SAND PACK

:•: « 8- 0
:|: BOREHOLE

RPPM nPTill S

Screened Interval:
34.5 to 44.5ft B5S

Length: W.Oft
Dimeter: 2"
Slot Size: *IO
Material: Stainless Steel
Sam) Pack:

32.0 to 45.0ft BGS
Material: Sllca Sand

SAMPLE

N
U

M
BE

R

'KS

ess

os^

w
i—
•<
en

>:

X

y.

3
>
~:z

54

25

MOO

PIO
(ppm)

7.3

4.8

tjO TES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

WATER POUND ? STATIC WATER LEVEL J

CHEMICAL ANALYSIS d2



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) psjfton

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: MW4-QO

PROJECT NUMBER: 7043-90 DATE COMPLETED: AUGUST 21, 2000

CLIENT: de max/mis, inc. DRILLING METHOD: 4 IT ID HSA

LOCATION: MIAMI COUNTY, OHIO CRA SUPERVISOR: C. AMEY

DEPTH
ft. BBS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION G REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

END OF HOLE 6 7.5ft BSS

ELEV.
ft. AMS

808.70
80-4.07

T90.5T

MONITOR
INSTALLATION

Tj5

!l
*-*i —

•!•! E

•••, —

i
V

SCRFFN.DI

_J

BENTONITE
PELLETS

STAINLESS
STEEL
PIPE

BOREHOLE

SAND PACK

SCREEN

LIAILS
Screened Interval:

2.5 to 7.5ft B6S
Length: 6.0ft
naneter: 2"
Slot Size: «IO
Material: Stainless Steel
Sand Pack:

2.0 to 7.5ft BGS
Material: SHca Sand

SAMPLE

N
U

M
BE

R LU

CO

3 PID
(ppm)

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

WATER FOUND J STATIC WATER LEVEL I

CHEMICAL ANALYSIS d5



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) p^to™

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: MW5~00

PROJECT NUMBER: 7043-9O DATE COMPLETED: AUGUST 21, 2000

CLIENT: de maximis. inc. DRILLING METHOD: 4 IT ID HSA

LOCATION: MIAMI COUNTY, OHIO

DEPTH
ft. BBS

-2.5

-5.0

-7.5

-to.o

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION S REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

ELEV
ft. AMS

8O3.80
802.35

CRA SUPERVISOR: C. AMEY

MONITOR
INSTALLATION

""*U

\
ty
'yy\
fy.

%
'fy
fy
'fy.
fy.
X,'

%

%.

?'.

%.

'?':

%

''fy.
'fy.
'''';

%

I

1

fr1

| PELLETS

Vp STAINLESS
y.j STEEL
''.' PIPE

''•/

'*

'f* BOREHOLE

'*

''fy,

''ff CEMENT/
,x/.' BENTONITE
y-;_ GROUT

''fy.

BENTONITE
PaLETS

SAMPLE

cc.
1
2

Ul^-

t-

_i

z

PIO
(ppn)

jjQTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

WATER FOUND J STATIC WATER LEVEL J

CHEMICAL ANALYSIS <O>



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) /^K?

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: MW5~00

PROJECT NUMBER: 7043-90 DATE COMPLETED: AUGUST 21. 2000

CLIENT: de max/mis, inc. DRILLING METHOD: 4 «" ID HSA

LOCATION: MIAMI COUNTY, OHIO

DEPTH
ft. BGS

-37.5

-40.0

-42.5

-45.0

-47.5

-50.0

-52.5

-55.0

-57.5

-60.0

-62.5

-65.0

K67.5

STRATIGRAPHIC DESCRIPTION S REMARKS

END OF HOLE 9 49.0ft BGS

ELEV
ft. AMS

753.35

CRA SUPERVISOR: C. AMEY

MONITOR
INSTALLATION

^ i

-"-' il ' ~" 0

•:•; •: : STAINLESS
:•: = :• • STEEL
:•: = :; : PIPE
•'.•', z •'. '.

:•:'• = ::• SAND PACK

::: = :-' : SCREEN

:j:| = :• • BOREHOLE

iP^i
SCREFÎ  DETAILB
Screened Interval:

38.5 to 485ft BGS
Length: 10.0ft
Oianeter: 2"
Slot Size *K>
Material: Stainless Steel
Sand Pack:

35.5 to 48.0ft BGS
Material: Sllca Sand

SAMPLE

N
U

M
BE

R 01
t-

v>

i
2

PIO
(ppm)

MOJEJEL. MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

WATER FOUND J STATIC WATER LEVEL J
CHEMICAL ANALYSIS C^1



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Pag l̂™

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: MW6-Q1

PROJECT NUMBER: 7043-90 DATE COMPLETED: MAY 29, 2001

CLIENT: de maxiuiis, inc. DRILLING METHOD: 4 IT ID HSA

LOCATION: MIAMI COUNTY, OHIO CRA SUPERVISOR: C. AMEY

DEPTH
ft. BGS

-2.5

-5.0

-7.5

-10.0

-12.5

-15.0

-17.5

-20.0

-22.5

-25.0

-27.5

-30.0

-32.5

STRATIGRAPHIC DESCRIPTION fi REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

ELEV.
ft. AMS

BO4.OI
601.40

MONITOR
INSTALLATION

< t̂_

-

',

•y

'•?

?'

'/.;

'?'.

fs-
1

^

•:

CEMEMT
SEAL

_ _

%
';

'/ '

'£ STAINLESS
>• STEEL
'•% PIPE

1

'xx • 8" 0
,xx. BOREHOLE

'x* CEMENT/
•x BENTONtTE
% GROUT

\

1 BENTONITE
j PEILETS

I SAND PACK

SAMPLE

NU
M

BE
R LU

t—
CO

T

;
PIO
(ppm)

UQIES; MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
WATER FOUND J STATIC WATER LEVEL |

. . . . . . . . .



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Paĝ l

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: MW6~01

PROJECT NUMBER: 7043-80 DATE COMPLETED: MAY 29. 2001

CLIENT: de maximis, inc. DRILLING METHOD: 4 X" ID HSA

LOCATION: MIAMI COUNTY, OHIO CRA SUPERVISOR: C. AMEY

DEPTH
ft. 8GS

-37.5

Ar\ r\

-42.5

45 0

-47.5

-50.0

-52.5

-55.0

-57.5

-60.0

-62.5

-65.0

-67.5

STRATIGRAPHIC DESCRIPTION fi REMARKS

END OF HOLE 6 44.0ft BGS

ELEV.
ft. AMS

TST.40

MONITOR
INSTALLATION

I
|1

srpeFN

'•:•: STAINLES
:•:• STEEL
X| PIPE

:;j« SAND PACK

: : SCREEN

: '. « a" 0
: : BOREHOLE
£ 757 98

DETAILS
Screened Interval:

7B7.ee to /57.89ft. AH5L
Length: 10.0ft
Diameter: r
Slot Size: #10
Material: Stainless Steel
Sand Pack:

31.5 to 44.0ft BSS
Materlat SlHca Sand

SAMPLE

N
U

M
B

E
R UJt~

f
ut

UJ

<

2

PID
(ppm)

NOTES: MEASURING POINT ELEVATIONS MAY CHAN6E: REFER TO CURRENT ELEVATION TABLE

WATER FOUND X STATIC WATER LEVEL J



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) ,JVJ

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: BH7-01/MW7-QI

PROJECT NUMBER: 7043-90 DATE COMPLETED: JUNE 05. 2001

CLIENT: de maximis, inc. DRILLING METHOD: A It" ID HSA

LOCATION: MIAMI COUNTY. OHIO CRA SUPERVISOR: B. MOFFATT/N. ZIEGLER

DEPTH
ft. BGS

-2.5

5n

-7.5

-10.0

-12.5

ic n

-17.5

on n

-22.5

?R n

-27.5

on n

-32.5

STRATIGRAPHIC DESCRIPTION & REMARKS

REFERENCE POINT (Top of Riser)
GROUND SURFACE

OL-TOPSOIL. with sand, with silt, with clay,
trace fine to coarse gravel, cobbles, fine to
medium grained sand, low plasticity, dark
brown, dry

CL-CLAY. with sana with gravel, fine grained,
low plasticity, dark brown, dry

- decreasing sand and sjavel, high plasticity

SP/GP-SANO and GRAVEL, trace cobbles, fine
to medium grained, fine to coarse gravel, gray,
dry

GP-GRAVEL, trace fine to mecBum grained
sand, coarse grained gravel, brown-gray, wet

SP/GP-SANO and GRAVEL, fine to medium
grained sand, fine to coarse grained gravel,
brown-gray, wet

SP-SANQ. trace fine to coarse grained gravel,
trace cobbles, fine to medium grained,
brown-gray, wet

ELEV
ft. ANSI

821.51
819.48

B04.48

700.48

794.48

TB6.48

MONITOR
INSTALLATION

Tr

, X

V.
,xx
?'•
!v.
'&
?'.
?y
%
?/:
,yx
#
,xx
'&
'$.
'?'.
?':
'"/.
f''
x '
• ^•f '
, X
'/ '

' ;
,x>
/>
?'
'?*
, X

?x
x>
,xx

:v =

:• =

'>' ^

±i

1

% SEAL

:?. STAINLESS
."; STEEL
,x. PIPE

x; , e. 0
•f;. BOREHOLE

tt CEMENT/
'.?. BEHTONITE
'* GROUT

BENTONITE
PELLETS

1 SAND PACK

\-\ SCREEN

SAMPLE

cc
CO

z

ISS

2SS

3SS

4SS

"l
6SS

£
<
i-
m

*
X

X

1
X

X

X

\s
_l

2

/

5

^

.
3

B

0

15

23

'

PIO
<ppm)

10.9

18.5

S.7

5.1

3.6

6.1

4.1

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

WATER FOUND J STATIC WATER LEVEL |



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) p*oSe~o?*

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: BH7-01/MW7-01

PROJECT NUMBER: 7043-90 DATE COMPLETED: JUNE 05, 2001

CLIENT: de maximis. inc. DRILLING METHOD: 4 M" ID HSA

LOCATION: MIAMI COUNTY, OHIO

DEPTH
ft. BGS

-37.5

-42.5

-47.5

-52.5

-55.0

-57.5

-eo.o

-62.5

-65.0

-67.5

STRATIGRAPHIC DESCRIPTION S REMARKS

CL-CLAY (TILL), and silt, trace fine sand,
trace fine gravel, trace cobbles, gray, dry

K^ - bedrock (limestone) s~

END OF HOLE 6 56.0ft BGS

CRA SUPERVISOR: B. MOFFATT/N. ZIEGLER

ELEV.
ft. AMS

704 46

763.48

MONITOR
INSTALLATION

$a

V.V.'.j

%&

''/.*/*•/.,

''S.f'tyVy

'?$&

''$$;

%?$.
'•%&.

'$£

m

CEMENT/
BENTONITE
GROUT

• B"fl
BOREHOLE

^FFN nFTAILS
Screened Interval:

794.48 to 784.46ft. ANSL
Length: lO.oit
Diameter: 2"
Slot Size: *IO
Material: Stainless Steel
Sand Pack:

23.0 to 36.0ft BGS
Material: Slice Sand

SAMPLE

cc

sss

ass

toss

I1SS

12SS

LU
1-

cn

X

X

X

X

UJ

_J

z

21

30

24

27

"
s >IOO

PIO
(ppn)

5.3

9.2

S.3

2.1

5.5

NjQIfcS; MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

WATER FOUND J STATIC WATER LEVEL J



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) /Cw

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: BH8-01/MWS-01

PROJECT NUMBER: 7043-80 DATE COMPLETED: JUNE 04, 2001

CLIENT: cfe maximis, inc. DRILLING METHOD: A X" ID HSA

LOCATION: MIAMI COUNTY, OHIO CRA SUPERVISOR: B. MOFFATT/N. ZIEGLER

DEPTH
ft. BGS

-2.5

c n

-7.5

-10.0

-12.5

ic n

-17.5

-20.0

-22.5

OR ntO.tl

-27.5

on n— ou.u

-32.5

STRATI6RAPH1C DESCRIPTION S REMARKS

REFERENCE POINT (Top of Hser)
GROUND SURFACE

OL-TOPSOIL. sllty clay, with organic!, low
plasticity, dark brown, dry

OL-S1LT, with gravel, low plasticity, medium to
light Crown, nolst

SP-SANO, with gravel, nediun grained, medton
brown, dry to moist

SN-SAND, with grave), nedlura to light brown,
wet
- cobble, weathered, gray

SP-SANO, with gravel, medium grained, poorly
graded, nedlum brown, wet
- cobbles, weathered, gray

SP-SANO, some gravel, medium grained, poorly
graded, wet
- cobbles, gray, wet

ELEV.
ft. AMS

814.03
812.41

80L4I

T9Z.4I

787.41

732.41

MONITOR
INSTALLATION

"1

'/.*

'j

'/, \.

'/'

X,

/

'/.

x^
>
>
/
>
•/.
'x
fy'

'y's
'/j
/
?'
y*l, r*

'*'/
'Vy

''/

'•/'

'y-s.
''/'}. f,

'?'•'•;.
y
-s,
<_

'xx'
'Vy

I''-

&

?'•

?'

?'-

V-

'!*

?'•

'&

''v.

?'•
*'•
'?'•
?'•
V-
,xx

/>•'
%

I"™1

i

| SE*'L

/! STAINLESS
,x STEEL
,x PIPE

%

'(* ioREHOLE

h< CEMENT/
,'x SENTONITE
;xx GROUT

\*.

SAMPLE

85m
z

ISS

2SS

3SS

•4SS

5SS

ess

7SSJ

1

T

%

CO

z

f
E

k

X

X

K

3•<>•
z

/
24

i,

,
40

sa

03

S3

22

•40

PID
(ppm)

t.r

0.8

1.7

5.7

3.8

6.9

2.0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE
WATER FOUND S STATIC WATER LEVEL f

1 CHEMICAL ANALYSIS O>



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Pag l̂fl

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: BH8-Q1/MW8-OI

PROJECT NUMBER: 7043-90 DATE COMPLETED: JUNE 04, 2001

CLIENT: de maximis, inc. DRILLING METHOD: 4 JT ID HSA

LOCATION: MIAMI COUNTY, OHIO CRA SUPERVISOR: B. MOFFATT/N. ZIEGLER

DEPTH
ft. BGS

-37.5

-42.5

-47.5

en r
O2.O

-55.0

-57.5

-60.0

-62.5

-65.0

-67.5

STRATIGRAPHIC DESCRIPTION S REMARKS

SW-SAND. with gravel, well graded.
brown/gray, wet
- cobbles, weathered, gray, wet

- cobbles, fractured

weathered/fractured, white and gray

^
- bedrock, limestone, weathered, gray /-
- refusal /
END OF HOLE S 52 5ft BGS

ELEV
ft. AMSL

759.01

MONITOR
INSTALLATION

*.*.

v.

:;::

/.•
•:-:

X;

•:•:

":•:

•;•

*r*\

•:•

.-.

•:'

:•:
•:•

'.\

•

:
:

:•:•

•:•:•:•:•:•

STAINLESS

PIPE

• B"0
BOREHOLE

SCREEN

SAND PACK

760.01

SCREEN DETAILS
screened interval:

770.01 to reo.am. AMSL
Length: 10.0ft
Diameter: 2"
Slot site: *io
Material: Stainless Steel
Sand Pack:

36.0 to 52.5ft BOS
Material: Slice Sand

SAMPLE

cc.
m

z

BSS

^ — v
> .

IOSS

liss"

I2SS

w
t-
t—
(n

\ /

A

:V

r
X

X
X

u

z
/

43
i

08

00

72

110

PID
(PP-)

0.6

7.5

0.7

6.0

5.7

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

HATER FOUND X STATIC WATER LEVEL J

CHEMICAL ANALYSIS d>



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) ««?/;?}

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: BH9~Ot/MW9-OI

PROJECT NUMBER: 7043-90 DATE COMPLETED: JUNE 30, 2001

CLIENT: de maximis, inc.. DRILLING METHOD: 4 X" ID HSA

LOCATION: MIAMI COUNTY. OHIO CRA SUPERVISOR: B. MOFFATT/N. ZIEGLER

DEPTH
ft. BBS

-2.5

5r\.u

-7.5

in n

-12.5

-15.0

-17.5

on n

-22.5

-25.0

-27.5

on n

-32.5

STRATIGRAPHIC DESCRIPTION 5 REMARKS

REFERENCE POINT (Top Of Riser)
GROUND SURFACE

OL-TOPSOIL, wlrh gravels, light brown clay, IOH
plasticity, dark brown earthan. dry

OL-SILTY CLAY, with grave), medium plasticity,
gray/brown, nolst

CL-SANOY CLAY, with gravels, low to medium
plasticity, dark gray, moist to wet

SC-CLAYEY SAND, with gravels, fine to medium
grained low plasticity, dark gray, wet

GP-6RAVELLY SAND, coarse grained,
brown/gray, wet

- with cobbles

SH-SAND, with gravel, with cobbles, medium to
coarse grained, gray/brown, wet

-\ - refusal on bedrock, limestone, gray /-

END OF HOLE 8 33.5ft BGS

ELEV.
ft. AMS

8IO.TT
808.41

787.91

778.41

774.91

MONITOR
INSTALLATION

*1~1 i

TX
'S '
'X
•/ *
*'S.

*'/.
'+ *
t'S•*,/
'*,x
•/

f '
fy
'. ,/•j,/
/x
; s.
'fy
**
f'S.

?'*

•:•:

•X —

jxi

1

\ CEMENT
| SEAL

H«

:/; BENTOWTE
i* 6ROUT

i*. • 8" 8
j> BOREHOLE

BENTONITE

•:•: STAINLESS
X; PIPE

JX SCREEN

SAMPLE

ffi
CO

ISS

2SS

3SS

.

5SS

lis"1

ss

UJ

•0
i-
co

X

X

X

x
X

X

X

s
>
2

22

20

10

0

38

57

65

PID
(ppn)

0

0

0

0

0

0

2

UQIES: MEASURING POINT ELEVATIONS MAY CHAN6E; REFER TO CURRENT ELEVATION TABLE
WATER FOUND J STATIC WATER LEVEL I
CHEMICAL ANALYSIS <O



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) pas**g~*l

PROJECT NAME: GARLAND ROAD LANDFILL SITE HOLE DESIGNATION: BH9-OI/MW9-01

PROJECT NUMBER: 7043-90 DATE COMPLETED: JUNE 30. 2001

CLIENT: de maximis, inc. ' DRILLING METHOD: 4 M" ID HSA

LOCATION: MIAMI COUNTY. OHIO

DEPTH
ft. BGS

-37.5

-40.0

-42.5

-45.0

-47.5

-50.0

-52.5

-55.0

-57.5

-60.0

-62.5

-65.0

-67.5

STRATIGRAPHIC DESCRIPTION £ REMARKS
ELEV

ft. AMS

CRA SUPERVISOR: B. MOFFATT/N. ZIEGLER

MONITOR
INSTALLATION

SCREEN DETAILS
Screened Interval:

785.41 to 775.41(1. AHSL
Length: 10.0ft
Dlaneter: 2"
Slot Size: *W
Material: Stainless Steel
Sand Pack:

17.0 to 33.5M BGS
Material: SVlca Sand

SAMPLE

cc
- Ul

m

z

LU

-I1-tn

»
<>
z

PIO
(ppm)

NQIESj. MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

WATER FOUND $ STATIC WATER LEVEL J

CHEMICAL ANALYSIS O> j



Client: OHM
Pre fec t : Garland Rd. Landfill I n
Location: West Milton, Ohio Prolect No: 72791.100 LW

fL °*

UJ -2
a

10-

-

15-

CJ

Is
DCu

MATERIAL DESCRIPTION

Brown Plant debris, WASTE,
SILT, damp
Soil Sample Collected

"""""Same

Same

Same'

Same

Same

0-6" WASTE
6-18" Gray SILT, wet, firm
Soil Sample Collected

Boring terminated at 13.0 ft.

Sff

SS

ss

ss

ss

ss

ss

ss

R
EC

O
VE

R
Y

(In
ch

es
)

4.8

7.2

7.2

10.8

4.8

IB

s]

BG

BG

BG

BG

BG

BG

BG

ELEV.
(MSL)

(It.)

-

-

G OF BORING NO. SB-1

STANDARD PENETRATION TEST DAT/
(blows/It)

10 20 30 BO

1

\

)

'

DATE STARTED: 7-26-95 DATE FINISHED: 7-26-95

DRILLING METHOD: 4-1/4" ID Hollow Stem Auger

GEOLOGIST: K. Heaton DRILLER: J. Murphy

W A T E R LEVEL: --

* 3

80 *

2

2

2

3

2

3

NOTES:
BG * Background
Pro background Is OJ ppm.

RUST Environment S Infrastructure Page J of 1



Client: OHM
Pro jec t : Garland f id. Landfill
Location: W e s t Milton. Ohio P r o j e c t No: 72791.100

Xs
Sr »
Q- (T

UJ-S
O~-

5-

10

*}f\

G
R

A
P

H
IC

LO
G MATERIAL DESCRIPTION

Brown CLAY and SILT, damp,
Plant Debris
Soil Sample Collected

"^"Same w/green crystals and
rust stain, damp.

Brown CLAY and SILT
w/Waste, damp.

HASTE

WASTE w/Clay
Soil Sample Collected

Boring terminated at 9.0 ft.

&<»-
V)

SS

ss

SS

ss

ss
R

E
C

O
V

E
R

Y
(I

nc
he

s)

1.2

9.8

7.2

2.4

4.8

sl
°-S

BG

BG

8G

BG

BG

LOG OF BORING NO. SB~2

ELEV
(MSL

(It.)

D A T E STARTED: 7-26-95 DATE FINISHED: 7-26-95

DRILLING METHOD: 4-1/4" ID Hollow Stem Auger

GEOLOGIST: K. Heaton DRILLER: J. Murphy

W A T E R LEVEL: —

-5

is

c\

STANDARD PENET
(bio

•

\

^

NOTES:

RATION TEST DA
ws/lt)

0 20 30 E

.

TA £
_j<
>

080 Z

2

3

5

8

1

PID background is CIS ppm

RUST Environment S Infrastructure



Client: OHM
Project : Garland Rd. Landfill
Location: W e s t Milton. Ohio P r o j e c t No: 72791.100

a ~

10-

1C

G
R

A
P

H
IC

LO
G MATERIAL DESCRIPTION

Brown CLAY and SAND, moist
Soil Sample Collected

Same

Brown GRAVEL and CLAY, moist

Tan, Silty med. SAND, wet
Soil Sample Collected

Boring terminated at 7.0 ft.

£uj

ss

ss

ss

ss

R
E

C
O

V
E

R
Y

(I
nc

he
s) §1

BG

BG

BG

BG

LOG OF BORING NO. SB-3

ELEV.
(MSL)

(It.)

^,

-

.1C

STANDARD PENETRATION TEST DAI
(blows/It)

10 20 30 8

1

\

DATE STARTED: 7-26-95 DATE FINISHED: 7-28-95

DRILLING METHOD: 4-1/4" 10 Hollow Stem Auger

GEOLOGIST: K. Heaton DRILLER: J. Murphy

W A T E R LEVEL: --

FA £
_J

080 2

8

0

8

a

!

NOTES:
BG - BacKsyound
PID background Is 05 ppn

RUST Environment S Infrastructure Page J of



Client: OHM
Prelect: Garland Rd. Landfill
Location: Wes t Milton. Ohio

x^:
tr »a. at
UJ *~
Q -~

1A

1*7

20-

u

Iscc

P r o t e c t No: 72791.100

MATERIAL DESCRIPTION

Brown Silty CLAY w/Waste,
Damp
Soil Sample Collected

^"Brown CLAY with Gravel.

Black, CLAY, WASTE, wet
Soil Sample Collected

Boring terminated at 5

DATE STARTED: 7-27-95

.0 ft.

!!%
0.0.

5>
w1"

SS

SS

SS

EC-*
UJ 0>
> j=
0 0

cc

12

2.4

7.2

al
Q. Q.

BG

BG

BG

LOB OF BORING NO. SB-4

ELEV
(Ma

(It.)

-K

-in

-<C

• f\

STANDARD PENETRATION TEST DA'
(blows/ft)

10 20 30 6

/

DATE FINISHED: 7-27-95

DRILLING METHOD: 4-1/4" ID Hollow Stem Auger

GEOLOGIST: K. Heaton DRILLER: J. Murphy

W A T E R LEVEL: --

FA %
<

080 Z

a

3

1

NOTES:
BG » Background
PID background Is OB ppra.

RUST Environment & Infrastructure Page 1 of 1



Client: OHM
Project: Garland Rd. Landfill
Location: W e s t Milton, Ohio

x c?
fr— Q)

D *""

!ft

on

u

P

Project No: 72791.100

MATERIAL DESCRIPTION

Brown SAND. GRAVEL, CLAY,
moist
Soil Sample Collected

Gray WASTE and CLAY, moist

Gray SAND and GRAVEL. Crushed
Limestone, damp

Same

Same

Same

Coarse SAND and GRAVEL, wet
Soil Sample Collected

Boring terminated at 15

DATE STARTED: 7-25-95

0 ft.

ID
i f Ml

SS

ss

ss

ss

ss

ss

ss

ss

R
E

C
O

V
E

R
Y

(I
nc

he
s)

B

12

12

IB

3l
a- 3-

BG

BG

BG

BG

BG

BG

BG

BG

LOG OF BORING NO. SB~5

ELEV.
(USD

(1U

DATE FINISHED: 7-25-95

DRILLING METHOD: 4-1/4" ID Hollow Stem Auger

GEOLOGIST: K. Heaton

W A T E R LEVEL: --

DRILLER: J. Murphy

-Ift

15

?n

STANDARD f

4

'ENETRATION TEST DAI
(blows/It)

ID 20 30 B

>

\

NOTES:

PID bacKgrc

\
\

\

«

FA £

080 Z

3

1

5

5

8

31

28

ound
und Is Q3 ppra.

RUST Environment S Infrastructure Page 1 of J



Client: OHM
Project: Garland Rd. Landfill
Location: W e s t Milton. Ohio P r o j e c t No; 72791.100

Ir^d. Q>
Uj^
a w

\t\

15-

G
R

A
P

H
IC

LO
G MATERIAL DESCRIPTION

Brown Silty CLAY with
trace Grave)
Soil Sample Collected

"^ame, trace Waste

SAND, SILT, and CLAY, damp

WASTE and Silty CLAY, damp
Soil Sample Collected

Boring terminated at 7.0 ft.

i£<i-
V)

SS

ss

SS

ss

R
E

C
O

V
E

R
Y

(In
ch

es
)

8

2.4

IO.B

24

el
BG

BG

BG

BG

LOG OF BORING NO. SB-6

ELEV
(MSL

(1U

/•

-*;-

-in

i^

A

STANDARD PENETRATION TEST DA'
(blows/It)

10 20 30 6

(
\

DATE STARTED: 7-27-95 DATE FINISHED: 7-27-95

DRILLING METHOD: 4-1/4" ID Hollow Stem Auger

GEOLOGIST: K. Heatort DRILLER: J. Murphy

W A T E R LEVEL: —

NOTES:
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3
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3

12

PID background Is OS ppra.

RUST Environment S Infrastructure Page J of 1



Client: OHM
Pro lec t : Garland Rd. Landfill
Location: W e s t Milton, Ohio Prolect No: 72791.100

x~

uJ-2

ID

^
cc

MATERIAL DESCRIPTION

Brown Silty CLAY w/Plant
Debris S Gravel, damp
Sort Sample Collected

""""Same

Same

Same

0-6" WASTE
6-12" coarse Silty SAND S

~\ fine GRAVEL, wet
\Soil Sample Collected

Boring terminated at 7.0 1t.
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LOG OF BORING NO. SB-7

ELEV.
(MSL)

(11.)

-

.1C

3f\

STANDARD PENETRATION TEST OAT
(blows/ft)

10 20 30 B(

\

DATE STARTED: 7-27-95 DATE FINISHED: 7-27-95

DRILLING METHOD: 4-1/4" ID Hollow Stem Auger

GEOLOGIST: K. Heaton DRILLER: J. Murphy

W A T E R LEVEL: --

V\

_J

)80 Z

3

7

8

in

NOTES:

PID background Is < 0.5 ppni.

RUST Environment S Infrastructure Page i of 1



Client: OHM
Project: Garland Rd. Landfill
Location: W e s t Milton. Ohio P ro jec t No: 72791.100

B =

10-

tc

G
R

AP
H

IC
LO

G MATERIAL DESCRIPTION

Brown SAND, GRAVEL. CLAY.
(FILL), damp

Soil Sample Collected

"""-Brown Silty SAND and GRAVEL,
damp

Same

Same, wet lower 3" of spoon
Soil Sample Collected

Boring terminated at 7.0 ft.
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LOG OF BORING NO. SB-8

ELEV
(MSL

(It.)

tc

)f\

STANDARD PENETRATION TEST D;
(blows/ft)

10 20 30

/

DATE STARTED: 7-25-95 DATE FINISHED: 7-25-95

DRILLING METHOD: 4-1/4" ID Hollow Stem Auger

GEOLOGIST: K. Heaton DRILLER: J. Murphy

W A T E R LEVEL: --

UA ^

3080 Z

10

8

4

50

NOTES:
BG = Backaound
FED bacKground Is 0.9 ppra.

RUST Environment S Infrastructure Page 1 of 1
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NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

County..

Owner

LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

ORIOOTAI.

No. 381171

— Township. Section of Township.

Address 7f rf

Location of

CONSTRUCTION DETAILS
<vOw

Casing diameter ** r V Len g;th of casin

jth of scree

e ^/e /
n

Cspflcity o£ pump

WELL LOQ*

Formations
Sandstone, shale, limestone,

gravel and clay&L?...̂
?-^mx îr^--o

^x^X^t^/

^l/^J^l^&^^Zi

. . ; —

. ; • . . - . - • ~K..
i ^ ' • ' • * . / i '

From

0 Feet

Y
<2~!r

g_3^

•;:,'*:. :., •

_____XT3L.

To

Y ^
£<?-
3$-

...4j?_

BAILING OR PUMPING TEST
(Specify one by circling)

Test Rate G.P.M. Duration of test irs.

Drawdown ,,. - **, pa*»

Static level-depth to water , **T

Ouallti (clear, cloxidy. taqt*. «?«Jnr) - - - . - - - - --.-
' x&^ZZ- %3?.}>:'&U ~rc*^r

Pump install«4 hy

SKETCH SHOWING LOCATION

Locate hi reference to numbered
State Highways, St. Intersections, County roads, «tc.

N.

, U ^^
1 YX^JU&

felLfL^6
W \ J E.

S.

Address

#If additional space is needed to complete well log, use next consecutive numbered form.
t t r\ri



NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

'

LOG AND DRILLING REpRT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

4^ V

ORIGINAL

470226

Owner

township. .Section of Township

Location of property.

Address

CONSTRUCTION DETAILS
BAILING OR PUMPING TEST

(Specify one by circling)

Casing diameter,

Type ofi ^»n£rtlt of

of casing

Type of pump-

Capacity of pump

Depth of pump setting-

Date of completion.

Test Rate G.P.M. Duration o£ test hrs.

Drawdown —ft. Date :

Static level-depth to water.

Quality (c^ear, cloudy, taste, odoj

Pomp installed by.

WELL LOG* SKETCH SHOWING LOCATION

HEALTH DEPARTMENT '-
, onio •---:.-

Formations
Sandstone, shale, limestone,

gravel and clay
Locate hi reference to numbered

State Highways, St. Intersections, County roads, etc.

Drilling

Address

*l£ additional space is needed to complete well log,, use next consecutive numbered form.
i i i / - «



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK.

County .....

Owner ....V.i.l.V.?.JLfi*_Ja.'!3L
(J , -v£

Location of property ]Q.r

WEM LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OP NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus 12, Ohio

ORICINA

9 276041

Township Section of Township

Address

CONSTRUCTION DETAILS . • • • • - . :,

Casing diameter Len

TTvnr of numn

£th of casin

jth of scree
g:.JL.a.L_

ricpth of pump setting '* '•" "

T^atf* n-f rrvrrml^tintl Oi*i— ̂  » ^ "i " \A ^ ^"S •

WELL LOG

Formations '
Sandstone, shale, limestone,

gravel and clay

r.f, s,,/
^A^ScA • . - • • • - •
V.-M c_ ^•-•1*A^ . , . . - .

S.^i^ ^\ Sro4

^~fc. ^»W,Jw. V*^c.»*»

nT.'. ' 1

• " / '; ' . '

1.1 1 '..' '

From

0 Feet

^

i. ;

A • : • : : - .

\S

», ' ,'. .',

"• '\ O

To

.__^. Ft.

&

.•/a"-.
. , A^ :'
I • . . ~. 'f ...

• • ; l \
' - r.-

•~:j .'-. ' .

BAILING OR PUMPING TEST

Pumping Rate. G.P.M. Duration of test .. hrs.

Drawdown ft. Date — — .

,Static level-depth to water.. _.. ?_£_. ft.

Quality (clear, cloudy, taste, odor) — _ _ „

Pump installed by — : . ...

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.
i •

"TVb* XoW Ho, \

W. E.

S.
See reverse side for instructions

Drilling Firm .X
(i-^.J

Address ...

Date .....

Signed :!P»o.ff{ \J4«v^•••••».. ......nn^-**^^w»«*.l_v^T ̂



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK,

WEpV LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus 12, Ohio

ORIGINJ

N9 276042

County—.jL Section of Township .£_

Owner _____

Location of property

.Address _

r^^V" ^

CONSTRUCTION DETAILS

Casing diameter Len

TVPP of mimp

gth of casin

gth of scree

ST. . _ _. _

Capacity of putnp ..... . ....

Depth of pump setting

I")ate of completion " Q^** Jxjff&^

WELL LOG

Formations
Sandstone, shale, limestone,

gravel and clay

r.f J9I/

!,„</ ' . :

^V**/jC~-X^J«/

• • - '

From

0 Feet

'-'3." ;

5"

.

fyt™ i

To

....3.....Ft.

^

:>/

• • -

. .". '•: '

Hi ,•;:-•' -

BAILING OR PUMPING TEST

Pumping Rate.. G.P.M. Duration of test hrs.

Drawdown :. „ ft. Date

iStatic level-depth to water Z.*JT" ._ ft.

Quality (clear, cloudy, taste, odor)

Pump installed by „. —

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

•/ 'sV"^*-"
, '. • ' •*

•

* :

w; ' ; '"'. V' ; ;,." . / • ' . " E.

s.
"•.>>.!. See reverse side for instructions

Drilling F

Address

J3|pi&!^
Signed .



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK.

WEM LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus 12, Ohio

ORIGIN*

276043

Township Section of Township._

/yg

Location of property.

Address »

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter —Length of casing

Type of screen _.. Length of screen

Type of pump.— 1

Capacity of pump

Depth of pump setting

Date of

Pumping Rate. G.P.M. Duration of test. hrs.

Drawdown ft. Date _

Static level-depth to water Ju..̂  _ ft.

Quality (clear, cloudy, taste, odor) —

Pump installed by_

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

' J«i'/
0 Feet. N.

'. ^

•'/ )9f

w.

s.
'.x \ See reverse side for instructions

f '>.. i .-

Drilling Firm ..

Address



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK.

County £/.Lf..«n.

Owner JliM.i.fS:....

LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus 12, Ohio

fcf?.t9 n Section of Township.

ORICINAI

N9 276044

Location of property r^KJ«jal9.

ddress

CONSTRUCTION DETAILS

CssinF (iiflmetcr Lcn

T*ypc of pump

jth of casin

gth of scree

fr
Cr '

Capacity of pump * "

Date of completion OdYoVa**- 2. 5L. V^ d !^>

WELL LOG

Formations
Sandstone, shale, limestone,

gravel and clay
>\\'C» O«a\ \

^A>-So;\

^Wfc. <L.V^ .̂ ,_

(»~i*.\
*

S-v^eA *vA ^b-^A

"^>\^ CLU

From

0 Feet

\Vl -

\.s ..

' ' -V-i
.\\ :

>j I

To

A.r^.Ft.

. .S

\±
• \ v

^^

1 ;

} ,

BAILING OR PUMPING TEST

Pumping Rate G.P.M. Duration of test... hrs.

Drawdown _ ft. Date „

iStatic level-depth to water JS.A..O.- ft.

Quality (clear, cloudy, taste, odor) — -— ..

Pump installed by.., — _

SKETCH SHOWING LOCATION

.Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

"TS.̂  Vk*W \\*. ̂

i

W. E.

.,1 S.
, ,n See reverse side for instructions

Drilling Firm ..i.^s-
Gv»0*A av.

Address .\ftl.Sl.
<b..̂ ....h.L.\̂ «.Y.D.UjLd

"Date

Signed j.



WELT LOG AND DRILLING REPORT ORIGIN.

PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK.

X-• A.J[/.&.£ZZf.—.County .

Owner . . i f & . . .
fl

Location of prnpurty

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
1562 W. First Avenue

Columbus 12, Ohio

....... Section of Township

276045

Address

CONSTRUCTION DETAILS ...

Casing diameter Len

• Type of pump

gth of casin

gth of scree

ET...H..M..M»_H

Capacity of pump

D^pt>i of pump s^tt'fig

P - • \

WELL LOG

Formations - -
Sandstone, shale, limestone,

gravel and clay

~Vop S->\
^.%.,\.,^,_-.

~%W 5s\Ui.----

' • " • • ' • • • : * • •'•'

. , . - , • • . - • . . * • :

;-.:

From

0 Feet

A

: \V-..
. .' : ' . '

i : ' . : > '

t

To

.._.\ Ft.

V

:"..io-.

"* i

• i \
vJ \' +* • •

BAILING OR PUMPING TEST

Pumping Rate. G.P.M. Duration of test hrs.

Drawdown ft. Date
_ ^** f

(Static level-depth to water — ..Z: •$*. '. ft.

Quality (clear, cloudy, taste, odor).. .

Pump installed by - .1

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

.-^L^t .VW V.- =5-

. . . •• '•'

•

W. E.

* .

• • » c
. '^'~.'.. i i O«

, . . - . i j t -, jvSee reverse side for instructions

Drilling Fmn
ffi,f

Address



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK.

WEU LOG AND DRILLING REPp*T
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus 12, Ohio

ORIGIN.

276046

County..._./2/

Owner . Y:

Township Section of Township

Location of property--

Address __

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter —Length of casing

Type of screen ..Length of screen

Tvoe of DiiniD _ . ._—- .......Jf jr.»«»^—._. .. .......... ""•••—*-.—•.•——*"—• —"

Capacity of pump . .. _...... ~_

Depth of pump setting..

Date of completion ^

Pumping Rate G.P.M. Duration of test. hrs.

Drawdown ft. Date _

Static level-depth to water ft.

Quality (clear, cloudy, taste, odor)

Pump installed by

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

...A...Ft.

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

"T. 0 Feet N.

^v \<\

> — **•*! <"<"
W. E.

r+*-

• , > <?. . - • • . - . > »j.

: t . . i • • • • • n \ \ See reverse side for instructions

Drilling Firm .
Jat/ •*</

Address ..... W&&X:..../ aaif...£jifJt.a Signed ...̂

MI9



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK.

County /.%.*«7 '̂ Township jtaLajuaja.

Owner ....V...\LM,S.--S -̂̂ L*r.ii. /#'/£>.*

WEU LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus 12, Ohio

Section of Township....

ORIGIN;

27604^

-Address

Location of property /"%. s <£ f?.,

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter Length of casing

Type of screen : ..Length of screen

TVDC of DUtnD- _ . . ----, _.Jc r r i i ...-..-.-.«••......

Capacity of cumo . .. . ...r ^ K r ~ —•- — .".-•«• ...--™—

Depth of pump setting ..

Date of completion.:.

Pumping Rate G.P.M. Duration of test. hrs.

Drawdown ft. Date

iStatic levels-depth to water ft.

Quality (clear, cloudy, taste, odor) . _ —

Pump installed by...

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet N.

,.J&i

<Y

/?

3/
W.

s.
See reverse side for instructions

Drilling Firm £r.
J*,/ <*></

Address ..... t.<y..AAt.9.



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK.

County.—/?.

WEU LOG AND DRILLING REPORT
* State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus 12, Ohio

ORIGIN.

N9 276048

Township ........ Section of Township..

Owner ...

Location of property

______ Address _

-CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter

Type of screen .̂...

Type of pump

Capacity of pump

Depth of pump setting

Date of completion....

Length of casing

.........Length of screen—;„

Pumping Rate. G.P.M. Duration of test hrs.

Drawdown.: -...ft. Date —

tStatic level-depth to water . :— ft.

Quality (clear, cloudy, taste, odor) _ —

Pump installed by-

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State' Highways, St. Intersections, County roads, etc.

0 Feet N.

- .
\(c

W.

;.,, s. :;;
See reverse side for instructions

Drilling Firm ....
*•*

Address ...JW



NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

LOG AND DRILLING REfxRT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square

Columbus, Ohio 43224

ORIGINAL

51S302

COUNTY MX.U.BI-*. TOWKISHIP, Un4,0n SF^TION OF TOWNSHIP

OWNFB Ru.4.6 Lufeen4 ( 3 3 9 - 5 2 £ t f ) *nnREss 507 R-cdqe, T*.oy , Ohio

i OCATI°N OF PROPERTY 10 Ac*e iAact on W-illald Schul balm on ldd<in.QA Rd

CONSTRUCTION DETAILS

3/ 54. :>V' Ui/ Qalv ca^/Tng wtt.k pactm
Casing riiam«t«r__ ..... 1 nngth of casing

Typ<.nf r-.^pWe^^ *i ^4 735 rf.£ deep. X" no/e
a£^ the. way f -tecove^y ^aie ^4

Hnpth nf pufpp eott'lfl —

("latn nf 'VTinplptior(__..i ._ ..

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

VJiJit

L4.me.At one.

blue, clay S nock

G^et/ Aocfe

Slue, clay S tack -

HaJid blue. A hale. AOC

Saturday Hay 6 9:3t
bailed zotai OjJ 90£

lue^dai/ Mat/ y, v : / .
bnJtoA a tntnt nL

H o ratio* ti unto JA re

fo) E S E 1 ¥ E i|}jy\\ .[y/ -, r
MAY 12 1978 -' '

HITIITTT nFfitiTiurwruT i
TROY, nmn : • ' * ̂  i

From

Oft

4

42

50

74

k 105

AM to •
gaJi.

AM CO -1
fl ?^ C,n^9^

H AJAto ft^

" 1 '^ \

-« **^ •

•. » , • ' 1

.,H\

To

4 ft

42

50

74

105

135

;30 PM
-.

:30 r'M
nif ̂

«* 1*0

BAILING OR PUMPING TEST
(specify one by circling)

-cemen-ted -en. t̂ ,n,, ,//,„,
T«et rntn . _. ,_0pm Duration of test .,f,*«ft* aO-H Ar.

_ Unu in 1 Q 7 R
Hrnunlnum ,_ . .. f^ r)at».l;*"ll ' " • 17 /O

stntir i««ti (d«r»*» t« wflt^r),. 50 io waieA *
duality (rl««r, r l̂oiiriy, tnstn, fvtir) _ .

Pi imp inct»l|AH ry_

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

N

W § E

al pQ.fi hou.fi . ^i 1

L
^*^

_*" ' ^

S""'j»*v*fc

1̂ *̂ ^ 1/8 if 7f̂
OI.ILI ING FIRM r iftrfn ft. SrMlt OATB fjftT*^*7 IV // f^Q

•313 W. Markley Road 'W/ x7 X /^

. 698-42^2 v '

•if additional space Is needed to complete well log, use next consecutive numbered form.



PLEASE USE PENCIL
OR TYPEWRITER.
DO NOT USE INK.

WELL LOG AND DRILLING REPORT

( State of Ohio \
DEPARTMENT OF NATURAL RESOURCES

Division of Water
1S62 W. First Avenue

ORIGINAL

Section of Township

_._Address ..a..?V..L ^U.

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter .xi....:.A Length of casing.^

Type of screen ...Length of screen .—

Type of pump - _ ~ _ff tr r ......»»..„.......-..—...,.._..-..._... ...__........,

Capacity of pump

Depth of pump setting ._.̂ ...._.i...

Date of completion _.._ ;

Pumping rate _ G.P.M. Duration of test

rawdown._.-".:.L- : ft.

Developed capacity.;...../~<?~-?

Static level—depth to water

Pump installed by : .....

hrs.

- ........................... ft-

WELL LOG SKETCH SHOWING LOCATION

Formations '
Sandstone, shale, limestone,

gravel and clay
From To

3r

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet ____ ....... Ft

If

N.

W.

• n '\ v t 1 Ml
s.

See reverse side forjjnatructions

Drilling Firm

Addrees

€i

Signed J......AI



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK.

LOG AND DRILLING REPf VT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus' 12, Ohio

._ Section of Township..

ORIGINJ

N9 323441

^7

Owner .

Location of property.

J

CONSTRUCTION DETAILS
r~~* ' '

Casing diameter ...̂ L.C.Q .̂. Length of casin

Type of screen Length of scree

Type of Pump.^.^^...>Sfe4AuAt-.^lL4fr

Capacity of pump

r££V
n

£~y--j£<r~-Depth of pump (letting ^ ~jf **T *

flat*1 of completion

WELL LOG

Formations
Sandstone, shale, limestone,

gravel and clay

<*/ u^^
WV'XMW7

i

• .t.

. . I - : . - * "

. r

From

0 Feet

£~7

/ *

r"

To

J£%Ft.

6-f^

• • •:

BAILING OR PUMPING TEST

/ ̂Pumping Rate... £ G.P.M. Duration of test..._.._
-^" " i -^ >t*~ /**̂  / /

Drawdown V-.^y f*. nate 5^ FT" & k

Rtat«c ]evp]-H»»pth to w?**"1 ^. *2-̂  '

Quality (clear, cloudy, taste, odpr).**?T^^r_^t/I

f^^*ej^_(^^^ <^¥^h:
Piiirip instaUed by , ,.„.. ,. _

....hrs.

ft.

-/^

<5/C

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads,

N.
*" i* ' •&'

r
AJ^JL^H
^= : i. .41 .^

w. . ^n^

^

s.
See reverse side for inatructlooa

etc.

E.

Drilling Finn W-SNEUr- D--

Address WELL DR1LUNG-PUMPS
LAURA, O.RR. #1-MARKLEY RD.-PH.



NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

Miami

Joe Falb

County.

Owner

Location of property,

WE(T LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

Section of Township.

ORIGINAL

No. 395294

/

-Address
6997 W, Frederick-Garland Rd., W. Uilton

Same.

CONSTRUCTION DETAILS

Casing diameter 5 5/ 8 Len
Typ. nf .rr^*" Blotted IftR,

V
gth of casin
UTPC1 T TTkTSTl

see oexowy
cr 25

L (51 ft)

Typ,. nf P,,mp 1 K.P. UEJ Gould Sub. & Pit Adapt.
Tlells water tight oao.

rapacity of pn^p *T200 GfH at well,,
Excess lOO'lb.* pressure at tank-offset about
Depth of pump setting 5.7D ft* 1 PVG pip*

pump set at about 44 ft. - Wirei 500 ft #8
AJiKnCl £GQ X v Triw Uomll uu fvuuy •

WELL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay
~^LL $ 5t Dry & pulled oaain

Yellow gravelly Hardpan
Blue olay jgravelly

"Hard blue rooY

HELL # 61 (at river)
Dirt And olay ...

Very h ard cemented gravelly
Hardjp_an- (muddy)

Very hard cemented very grav
hardpan (not as muddy)
Hard Cemented gravelly Hardp
Muddy- not as gravelly
Hard Blue ftoolc
25 ft 5 5/8 casing- perforat
21 to Zb ft- then inata'Iled
iner- perforated lengthwise
wriole isngrn;

.,.

From

' 0 Feet

14
28
45

0

18
»lly

55
m

45
50

>d from 3d
..— —••. • m *>j. rt 4 *
vith hand

To

14 FL

28
42
4T

35

45

50
.

x±> '
VC plas'ci
eleotrio

BAILING OR PUMPING TEST
(Specify one by circling)

Test Rate..*0. G.P.M. Duration of test. hrs.

Drawc

Static

QuaUt

timt to 25 ft_ r»a*. 10-16-70

IfVtMtpth *" <<fiat*r 17 ft

v ( clear, clmidr. tnstf. odort Clear-no °dor.VT«a«e'OK.-

Pump InntnlTH by , ̂ rin C. Snell

SKETCH SHOWING LOCATION

Locate In reference to numbered
State Highways, St. Intersections, County roads, etc.

W.

VMW^WMi

aw

«.-v jA r^t
< *5 ^\ \ i

S a* 1>fa V^

^AeaALLtfc fo**J**JJiL/1 SKi*Ji/\A*1^ ^OK*J+ 1* ff

-
Drilling Firm LORIN C. SNEIL Date

WELL DRILLING-PUMPS
Address „.-.- , - ,.,„—j,i mxniMrV HP-PH Signed .LAURA, 0. kK. #l-MAfttLLi uu,-rn. B

*If additional space is needed to complete well log, use next consecutive numbered form.



PtEASE USE PENCIL
OR TYPEWRITER

|DO NOT USE INK. |

WELL-LOG AND DRILLING REPORT
V State of Ohio * - • •

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio 43212

ORIGINAL

N9 351694i

..Section of Townshi

Owner

Location of property

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

///_...G.P.M.Casing diameter

Type of screen

[.Length of casi

Length of screen.

Pumping Rate. Duration of

atic level-depth to water

(clear, cloudy, taste, odor)...̂ ?^?Cxr-

•._..-.hrs.

._ ft.

Depth of pump

Date of completion Pump installed by..

WELL LOG* SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
Locate in reference to numbered

State Highways, St. Intersections, County roads, etc

See reverse side for instructions

Drilling Firm

Address —

LORINC5NELL
WELL DRILLING-PUMPS

iMrirMAFUCLEYTiD^TH:

te

ed...

*If additional space ia needed to complete well log, use next consecutive numbered form.



PLEASE USE PENCIL
OR TYPEWRITER

| DO NOT USB INK.]

WELL-U>C AND DRILLING REPORT
•• State of Ohio V.

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. ^irst Avenue
Columbus, Ohio 43212

ORIGINAL

Location of property.

N9 351692

...Section of Township

Address

CONSTRUCTION DETAILS

Casing diameter £/Jp

Type of screen

BAILING OR PUMPING TEST

.Length of casing.

.Length of screen ------

Type of pump

Capacity of pump

Depth of pump setting.

Date of completion^

Pumping Rate G.P.M. Duration of te§t—_.— hrs.
/•/ — *7--J& "x

Drawdown ft. Date.—f f.—f^-^f. _

Static level-depth to water.../_S^_£.._*J££5«l/ ft.

Quality (clear, cloudy, taste, odor)...^

fyfattfy.

Pump installed by.

WELL LOG* SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
Locate in reference to numbered

State Highways, St. Intersections, County roads, etc

reverse side for instructions

Drilling Firm

Address

#If additional space is needed to complete well log, use next consecutive numbered form.
/ I A



PLEASE USE PENCIL
OR TYPEWRITER

|DO NOT USE INK. |

County

Owner

AND DRILLING REPORT
State of Ohio '

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio 43212

351658V

Tnum«Mp Section of Township

Location of

X £/

&4

CONSTRUCTION DETAILS

Casing diameter J? fff i *^TL«mgth of casing

Type of screen . Length of screen ..

Type of pumn 'J XT f r ..,—.— —^^~^

Capacity of

BAILING OR PUMPING TEST

Pumping Rate—^OL—G.P.M. Duration of test-

Drawdown^.—3Lf.-~- -ft.

hrs.

Static level-depth to water j-S_-i

Quality (clear, cloudy, taste, odor)

..ft.

Depth of pump setting

Date of completion Pump installed by__

WELL LOG* SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

0 Feet
.......

/ /Ft N.

s.
See reverse side for instructions

Drilling Firm

*If additional space is needed to complete ill'log, use next consecutive numbered form.
J \ A \]



LOG AND DRILLING
(

NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

County

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
65 S. Front St., Rm. 815 Phone (614) 469-2646

Columbus, Ohio 43215

..Section of Township.

No. 395262

-Address

Location of property.—.V

CONSTRUCT DETAILS
BAILING OR PUMPING TEST

(Specify one by circling)

Casing diameter **..'£.. Length of casing.^.

Type of screen.—... Length of screen
4x~ &

Type of pump^JfU.jai

Capacity of pump

Test Rate..J3-£? G.P.M. Duration of test...
<TrVx g

Drawdown ft. Date .A7...—g /—

hrs.

Depth of pump setting rf.. 3 jkj^.y+^.<?ttA
-^ M M '

Date of completion..!

Static level-depth to

Quality (clear, cloudy,

:/»#«. /<f
Pump installed by.

WELL LOG* SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
To Locate In reference to numbered

State Highways, St. Intersections, County roads, etc.

E.

Drilling Firm

Address

LORm c. sMFii
WELL DRILLING-PUMPS

LAURA, 0.

Date

gn*#1-WARKLEY RD.-PH.

*If additional space is needed ̂ fbm^i^g WeTl log, use next consecutive numbered form.



NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

LOG AND DRILLING REpRT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Geological Survey

Fountain Square .
Columbus, Ohio 43224 Phone (614) 466-5344

ORIGINAL"
-2.2

472083
c

COUNTY.

OWNER_

,TOWNSHIP*
SECTION OF TOWNSHIP
. OR LOT NUMBER

ADDRESS.

LOCATION OF PROPERTY.

CONSTRUCTION DETAILS

/ // •4f-f f
rasing rliamntar , ... *° . . ,. Lnnffth of rneing 1 (

Typo nf c,r«,«,n PtfC- 1 «nfjth nf *rra-n /&?O
It

T 4 '2. tf/y ^c*A_

rapacity of pump, , G» O O «J /»-/\

Depth nf pomp cutting /r?L^

Oatn nf rnmplatinn . / ^- a ~~ S jT

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

^^9-y
iTo^T" £tsvt£&v*—.

Vjb+JL <>lvJ!ĵ

~\ j .'

":/:.\lJ.v;
1 , i • • *

From

Oft

•£0

4?

1

<}''- 'V
\-. • : ' • - • ' . ' •.

To

3& *
-77 r

/7&l

BAILING 0<PUMPING TESjJ
*>r • *r^

T(«t rnlo VV' HP"1 Duration of tost . ., . ̂ J hr«

Stntir Invfll (rlopth tn wntnr).. /fJ • t*

Quality Jclear. cloudy, taste, odor) C., W>r*T_

_^^*l

p,,mp in«,.iuH hy /ciy //scsfsTfJ
i

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

•v . 0 tt)

: *
^^/f/L^/toc/ fSzC.,.. fc

DEC 16 1974

HEALTH DEPARTMENT
TROY, OHIO

s
DRILLING

ADDRESS.

DATE.

SIGNED.

*lf additional space is needed to complete well log, use next consecutive numbered form.



NO CARBON PAPER

NECESSARY—
SELF-TRANSCRIBING

County. Miami

LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm, 815 Phone (614) 469-2646
Columbus, Ohio 43215

Union

ORIGINAL

Virgil Parrett

.Township. -Section of Township.

468666

*?/6^w -

... 6333 Karns Rd, West Melton..Address -

Location of 6333 Karns Rd» West , Ohio

CONSTRUCTION DETAILS

n.a.»«c ̂ ;»m.*.T 5\ OD & stf ej.̂ }^^^ 85 ft

T^mf nf afr»*n T^ntrfli nf arrmMi

1Sm» nt Tmrm*

r!flT»nftltv nf mimn

Dato of completion i

WE'LL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay
Dirt

Yellow Clay

Dry Sandy & Gravelly

Sand, mixed with mud
{won't yjeild water)

Blue Clay (dry

Gravelly Blue clay (water)

Hard blue shale rock

Bailed for 2 hrs at a recove
V,oi1oH Arii T-illlP r-1nv fc err a

-()•**•»' IH J+ 1 | •

then bailed for 1 hra at ce

[p)i§ill W E
(JUT 1 5 ^74

HEALTH DEPART*
<Hfc*vrrm*rt-

From

0 Feet

3

Hardpan

58

75

82

92

ry rate o
t/»1 uah-C^r

cavery ra

lyj
E?«r

To

3 Ft.

17

7 to 58

75

82

92

94

3£ gpm,
ip i ft

e of 5 GP

IN HI! •••(••••

BAILING OR PUMPING TEST
(Spetify one by circling)

Test Rate ^ G.P.M. Duration of test 3 hrs.

Prawflown f* T*-*-̂ * n- 1974

Static IcvflT-flfpth tft wt»tT , 14 f * **
Quality (rlfnr, clnnfly, tnntf, rrflrr) dear, drinkable

Pwp HiintflT'^t Iry

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

, /MjUJ^ti
^

• «

w.
ante back next morning
eep, cleaned out,
, no more evidence of

/#S-*^4

S.

Y

\̂
• 99

" — >^r*

/ ' ''*" '"

Drilling F

Address

Dat

Signed

*If additional space is needed to complete well log, use next consecutive numbered form.

lir". Otiiu .1

/ I SI



NO CARBON PAPER
NECESSARY-

SELF-TRANSCRIBINGSELF-TRANSCRIBING

WEI(̂  LOG AND DRILLING REpRT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES 496570
Division of Geological Survey

Fountain Square
Columbus, Ohio 43224 Phone (614) 466-5344

SECTION OF TOWNSHIP
OR UOT

/*• &

OWNER rs . ADDRESS. <i _

LOCATION, OF
ft J -

CONSTRUCTION DETAILS

rasing Hi arrwt«r_. & . ,.' ,. . Lnngth of rasing. , ^<£f~

P-p^ity of p,mp

P«?pth of pump catting .._ ..

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

~f 0 /-^ ~^ ' O I /

C* /&, I/ i fJ f 0 LL) A )
s

qra.i/4./ s-t^-TT.
*sX

•
a.

•

•

m _ nrr~rm
• D) IS £ E u ¥ £ ml
u\\ P

NQV131976
•: ! ••! 1 i '

lM4\**itl U£»VAl\ 1 nUUTJl.

.. ' , .

'• .< ':.

From

Oft

/

ZLSis
3#

• s

;•- '

To

/ ft

5?«^>

3-&

4*0

CBAILING)OR PUMPING TEST
. I Specify one by circling)

Tnst rate / &~

Staiic level (depth to

_ gpm Duration of test . . / O^ , hrc

.̂ ^ ^^ Xft Dftf A / ^^ ~" ' d* 5^ " X Cp

Q
Uffltnrl / ft

Quality (clear, cloudy, taste, o<

-̂«X c O

Pump installed by

<ori C?/e°/^^-

^^ ^~

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

N

i

w

^- — • '

<

1

V

_ —

E

S

non i <Mn PATE

*lf additional space is needed to complete well log, use next consecutive numbered form.



County.

Owner ...

fX LOG AND DRILLING REPC^T
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
1500 Dublin Road
Columbus, Ohio

Section of

No. 200609

CONSTRUCTION BETAILS j

Casing diameter y.J..f. Length of casing.v£.

Type of screen Length of screen.

Type of pump .. . • _ ..j XT sr * -.™- .___. . .«.«»__».. ».»*._.....__..._.._..*...*»..«

Capacity of pump _ _ _ _..

Depth of pump setting. (. _

Static level—depth to water.

Pump installed by

BAILING OR PUMPING TEST

177Pumping rate..*!!...'. G.P.M. Duration of test hrs

Drawdown.........:*?. ft. Date..........
*j2 mjg

Developed capacity &!rixr-*~.~*.......'~'...*.(?.-..

.ft.

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
Locate in reference to numbered

State Highways, S|. Intersections, County roads, etc.

Drilling

Address



LOG AND DRILLING REPORT
OBIGDIAI.

County

Owner

W

State of Ohio
DEPARTMENT OP NATURAL RESOURCES

Division of Water
1500 Dublin Road > ' • ' ' •
Columbus, Ohio

**
Township.£#*i<C<^M Section of Township..

No. 200608

....Address

Location of property. J.^dj^fy^

CONSTRUCTION DETAILS j BAILING OR PUMPING TEST

Casing diameter ff. if. Length of casing.
' 7

Type of screen .Length of screeit._.

Type of pump..._ .'. I

Capacity of pump _

Depth of pump setting i_ _

Date of completion. .- -j.

Pumping rate G.P.M. Duration of test.......-.....hrs.

Drawdown_.._ ft. Date.Jt..!̂ <-..X..<T..f:~...../.-
y /v s v\

eveloped capacity j£.&J..̂ £Jl....£:.../¥j...f
>—-**^

Static level—depth to water £}.. ft.

Pump installed by _ _

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

'. Ft. N.

w-

s.
See reverse side for instructions

Drilling Firm

Address -----



PLEASE USE PENCIL
OR TYPEWRITER

IPO NOT USE INK.|

WELl LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio 43212

ORIGINAL

N9 360420

.Section of Township.-.y MO*™, *
/j^nt^uC foUi

CONSTRUCTION DETAILS
'

Caning diarne+er (Q . $ ^ T^en
*""jfType of pcregyi.,y^Z^/^JtfL T^dl

gth of casic

gth of scree

tt&t*
n * ' '»

Capacity of pnmn ,...., - - T — ,-, .... . , . _.-

Depth of pump setting

WELL LOG*

Formations
Sandstone, shale, limestone,
/ gravel and clay ^,

^^^/^^^^

J^±^4C^Jff^/dfav^
jty&^c &#**

^^^^^— \
^2^2ta^^^^^•

From

0 Feet

/£
3 o
32.

V"2-
f /

To

/^Ft.

3.
37. .
yt*
f */eg

BAILING OR PUMPING TEST

Pumping Rate. "^ . ...G.P.M. Duraticn-of test hrs.

Drawdown._jfLJ?I ft. Date..._. ...?../£-.?...

Static level-depth to water C..~ ._-,... ._ ft

Quality (clear, cloudy, taste, odor) ^r~^±^>.

Pump installed by.,. ,. ^ -

SKETCH SHOWING LOCATION (j"l 1

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

L~+ ^/s*)*^
W / V^-^"" T^

s.
See reverse side -for instructions

needed to complete well log, use ne*If additio numbered form.
I I n r-^



PLEASE USE PENCIL
QR TYPEWRITER

[DO NOT USE INK.|

County.

Owner .

'.OC AND DRILLING REPORT
State of Ohio •

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus. Ohio 43212

ORIGINAL

N9 360860

Township.. ..Section of Township

.Address

Location of property-

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter

Type of screen

Type of pump ____

Capacity of pump

Length of casing...

Length of screen.,

Pumping Rate G.P.M. Duration of test hrs.

Drawdown ft. Date _

Static level-depth to water-.! î J?! ft.

Quality^leaTj, cloudy, ̂ aste, od/>r)-.

Depth of pump setting

Date of completion.. Pump installed by...

WELL LOG* SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet

w.

See reverse side for instructions

Drilling Firm ...

Address

*If additional space is needed to complete well log, use next consecutive numbered form.

U4I



PLEASE USE PENCIL
OR TYPEWRITER.
DO NOT USE INK.

County

WELL LOG AND DRILLING REPORT
( State of Ohio {

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio

Section of Township.

omoniAi.

No. 268247

Owner X-.fe<S^&e .̂̂ .̂ ^£*l*3T*rffc5^^ Address

Location of property.

CONSTRUCTION DETAILS

t\~5/9^Cflsing diameter &, * Q T,en

Type of screen Len

Tvne of outno •

gth of casin

g^th of scree

O "« — •-—"••"»•••"

n. ' • " •

Capacity of pump _

Depth o f pump setting _ _ • • ' • • •

Date of completion. 1. .'...... ..'_

WELL LOG

Formations
Sandstone, shale, limestone,

gravel and clay

(J&>ys

"+^^

•

' "• : ' • '

' . ;>. ' . ' ;!i rf;ir.i
; tt;;./;'^ :£>iijiM:

From

0 Feet

' t ' . ' • - • • •

/7v ;.~"

•:

\ ,
A

To

^r

•i t

. BAILING OR PUMPING TEST

Pumping rate G.P.M. Duration of test hrs.

Drawdown. ft. Date _ .̂ ....f.....

D^efeeTc^pacity ^^ 3 **£jj!~S fi***

Static level— depth to water. .Sr...T?. ft.

Pump installed by ... —

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N

1 / >&~vc^/

Vf ' f

W *^^I T^

W. . -I E-

4>*&

\

S.
See reverse side for instructions

Drilling Firm Juzr..

Address



NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

Owner Mh 4-

WEI LOG AND DRILLING REf^RT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rra. 815 Phone (614) 469-2646
Columbus, Ohio 43215

, Section of Township.

-Address 1

No. 404929

?

Location o de tick* /£/ \A/*s7~ W

CONSTRUCTION DETAILS

/ & 11*
Cnwnfj diairiiit'^" , m fifnP™] ni casfiiff " -^

TSrno n-f arvffm /VttAJ C- T-ancrftt nf arrtfn

Capacity of pump

Date of completion*—— */ / *&

WELL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay

CL*v^ u r r , __^ ^-JC^^^nJn

J£H* vjg. L

-
-
-

\A/J | ̂ .y flj l 37

Front

OFeet

3?

3V

To

£3 Pfc

£4
3V

*

QjAILINcpbR PUMPING TEST
(Aylufy one by circling)

Test Rate.^/.^ G.P.M. Duration of test-.._^ hrs.

Drawdown,.. ,3,. f*\ T*n*A "^J^fjfO

Static level-depth to water,, •£.£.. .ft

Quality (C!MT, ̂ ^ii^y, *»««•«, nfl«r) — CLJ*C *tr

Pnmn InirtalM ?r /"^ • £7*£''V *f SaAS

SKETCH SHOWING LOCATION

Locate hi reference to numbered
State Highways, St. Intersections, County roads, etc.

N

"Z

li
A.

Vl

S

WJi«eJ-^c/T J?U

i

/v J JU A Jk.^ ^Ut*r^ '^ T **^V ̂ ^7

Drilling Firn

Address ftfl

tL* SToLlk 4*

XV Signed,

*If additional space is needed to complete well log, use next (/consecutive nnumbered form.
/_/<?



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK.

County..._Ul-.

Owner

Location of property....

WEf LOG AND DRILLING REP^TT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus 12, Ohio

Section of Township

Address

ORIGINA

N9 323437

:.....̂ fl£̂ _ Address ..Ĵ MĴ W^ .̂..̂ ..-̂ .̂̂ ^

, &̂..;̂ ^

CONSTRUCTION DETAILS

~J/£\

BAILING OR PUMPING TEST

. UVUglU WA DVA^^U~.. .-

Casing diameter ...~_/( .̂.7.!—Length of casing.*-.̂ ......

Type of screen Length ofiscreen___

Type of pump.jcs^..^

Capacity of pump

Depth of pump setting.

Date of completion

Pumping Rate.£LQ G.P.M. Duration of test.., hrs.
_^^^^ i ^9 if I f £ f

Drawdown^—/—S...ft Dzte...3..t..-/-Jb..~.J?...°.

Static level-depth to water...:. (^ ft.

Quality (clear, cloudy, taste, odor)

Pump installed by.^_

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

w,

s.
See reverse side for instructions

Date

Signed



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK.

County.....^

Owner .

LOG AND DRILLING REPOVT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus 12, Ohio

. Township...___Vsiije*.vAjo. Section of Township

Address

ORIGINAL

27871F

Location of property.....

CONSTRUCTION DETAILS

Casing diameter fc?. _...Len

Type of screen. _ „ Len

Tvnfc e*{ nuncm

gth of casin

gth of scree

g..£_Q.
P , ,,

CanaHtv of niirnn , , , . ..,,.,. , ...

D^pth of pump setting"

Pflte of completion

WELL LOG

Formations
Sandstone, shale, limestone,

gravel and clay

f<yt? M^U^

W^t^

fr&*.^^

ftsv*^-^*"*-

JQSL^SJ^ s&huJj^

• , ••• " ...'. > '

,. .. ••/• i .-vl 'W.• ' • .' . * . . • i ". •• ' " '; . f -.

From

0 Feet

5~

3?

/ °Z

/05-

To

..̂ T...Ft.

'3*

/ ° * » .

S*J~

/;/

BAILING OR PUMPING TEST

Pumping Rate •& G.P-M. Duration of test jf. hrs.

Drawdown...̂ .̂ . ft.

iStatic level-depth to wate

Quality (clear, cloudy, tas

Date.__^a^_24Z^

t />< ft.
te, odor).__^xfefe**4

Pump installed by ..--1 '

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

l^jjIS^
/MtiJlbr*

<N
X

^
rv

W ___da^A«~oJ

y-

See reverse sid

I

..

, .

:

_fak. ... £.

5.
e for instructions

Drilling Firm ...

Address ...

Date

Signed .



NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

WE* LOG AND DRILLING REpRT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES

Division of Geological Survey
Fountain Square

Columbus, Ohio 43224 Phone (614) 466-5344

ORIGINAL

488210

COUNTY. K>f̂ . TOWNSHIP,. 1Afsi*A*r+>
SECTION OF TOWNSHIP

OR LOT NUMBER
33

9/ I/
/if ^ /Y CtjL/**tJtftr-)

, LOCATION OF PROPERTY 73CQ £ ^
CONSTRUCTION DETAILS AILINGOR PUMPING TEST

cify one by circling)

Casing diameter.

Type of screen

-^

. Length of casing.

, Length of screen,

^J tf Tn«:t ratn

Drawdown.

gpm

_ ft

*

Duration of test.

Date.—\*££ft*J) 3 O

Depth of pump setting.

of completion __

Quality (clear, cloudy, taste, odor).

Pump installed by

.hr:

WELL LOG* SKETCH SHOWING LOCATION

Formations: sandstone, shale.
limestone, gravel, clay From To

Locate in reference to numbered
state highways, street intersections, county roads, etc.

y

SIGNED

•if additional space is needed to complete well log, use next consecutive numbered form.
M



County Permit No.

NO CARBON PAPER

NECESSARY-

SELF-TRANSCRI BING

LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square

Columbus, Ohio 43224

ORIGINAL

545785

COUNTY.

OWNER jL

. TOWNSHIP.. .SECTION OF TOWNSHIP.

&U • X/r,

CONSTRUCTION DETAILS /BAILINff OR PUMPING TEST
>w_______-fipeci.fy one by circling)

Casing diameter.

Type of screen

Type of pump__

. Length of Caging .JM ~ '

, Length of screen _________

Test rate. gpm Duration of test.

_f t

Static level (depth to water).

Capacity of pump. Quality (clear, cloudy, taste, odor). "̂1^ ~ ̂ *-

Depth of pump setting .

Date of i Pump installed by.

.ft

WELL LOG*. SKETCH SNOWING LOCATION

Formations: sandstone, shale,
limestone, gravel, clay From To

Locate in reference to numbered
state highways, street intersections, county roads, etc.

!\\
E _ E11

MAR 29 1979

HEALTH

Oft ft N

*lf additional space Is needed to complete well log, use next consecutive numbered form.



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK.

LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus 12, Ohio

ip./i#t<£iftL_ ................. Section of Township

ORICINA

N9 323404

r<^<2.

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameterO./3~. Length of

Type of screen Length of screen

Type of Tjump _ .J F Mr «"•"-£••"-•-" ».«.«.«••»..« - *™ •̂ ^*"******BB"

Capacity of pump

Depth of pump setting

Date of completion .

Pumping Rate_.£l*? G.P.M. Duration of test hrs.
•Jfl y/s /] ~j *~y J&J (~~**^

DrawdowiC:._/.e: ft Date^«?«V..-.e..Z._ /̂?.ff_\?.

Static level-depth to water ^* ft-

Quality (clear, cloudy, taste, odor)...

Pump installed by..

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet
H".

N.

2-jr
Vf

See reverse sid for instructions

Drilling Finn ̂ lOR|N_C, SNELl

WELL DWLUNG-FUMPSAddress

DatC

signed_

M f c l



PLEASE USE PENCIL
QR TYPEWRITER
| DO NOT USB INK. |

WEL^'.OG AND DRILLING REPORT
State of Ohio ^

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio 43212

LJh/ot>

ORIOINM

N9 366836

Section of Township ___

Owner A

Location Of

Address

M .

* *>

C*.

CONSTRUCTION DETAILS

~ . . <"'%'

Type nf pump

gth of casin

gth of scree

?*-/'<r v^ ~

n

Capacity of punip. - - - . , , . -

Depth of pump scttinpf

WELL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay

£/**,
£i^fj4>»*

ZlyS^/e
K^^Ute

Mtex**A"
•
•

lsd~ei G.t 2c '

From

0 Feet

^
±3

3</

36
•

To

^ Ft-

7 J

JV

26

J7<r

BAILING OR PUMPING TEST

Pumping Rate.. -̂ J .̂..G.P.M. Duration of test. — ̂ f. — hrs.

Drawdown-. .._ ft. Date....̂ l.7*?y..:.«f..Z.._ __

Static level-depth to water.- — .<^K. — — ft.

Quality (clear, cloudy, taste, odor) — —
" ^^ ^^ y»?t/ <r^.

Pump installed by_ _ . - _

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

W. v^ £.

^ ^

//**» fcj.

s.
See reverse side for inRtnid-inrm

Drilling Firm

Address

#If additional space is needed to complete well log, use next consecutive numbered form.



NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL. RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

omontAi.

t>

414721

^^ ^^^^ **™ tf GT ^^^^ ^^rf § f^* \ f ^t j^ t ^J b t i/y^^^occivioQ of D ron cT*7^>^v3^ ^^ * ~~^~ ~t ^^ r/A^& ^^j « L^r^f'^ *** r^ j^ &r
* / ^

CONSTRUCTION DETAILS
sp /</ > y /

WELLLOQ*

Formatioiis
Sandstone, shale, limestone,

gravel and clay

£j&

j£j/%f£7~fs^£

,&&<?'
jS0f# tfr ;?'

/&>* </*>#** 6 " tJ&t
JJA' /&»nf* n}

y<$' s~**r /£*>*#

From

OFeet

^j

* ^^

To

^ Ft

'J

A'0

;

•

A •
BAILING^toR PUMPING TEST

*" ' <Specif7 one by circling)

Test Rate... .Jz.. — G.P.M. Duration of test /_ hrs.

Static level-depth to water

Quality (clear, cloudy, taste,

af« 7 /fe? ?o
Y »

nrfnr)

Pmn- i-rtn«T^ TT' *

SKETCH SHOWING LOCATION

Locate In reference to numbered
State Highways, St. Intersections, County roads, etc.

N,

W.

S.

»

fe

E.

Address

Date

Signed

*If additional space is needed to complete well log, nse next consecutive numbered form.
i in/



County Permit No.nty Permit

NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

WElf LOG AND DRILLING REÎ RT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square

Columbus, Ohio 43224

ORIGINAL

553680

COUNTY.

OWNER..

>4/A£.>~' . TOWNSHIP,. .SECTION OF TOWNSHIP.

i, >c< ADDRESS,

LOCATION OF PROPERTY

CONSTRUCTION DETAILS

racing riiamntAr .. , £ ffr 1 nngth nf racing <*fQ ~&

Tvrx* o* rw"np

Patft r>f '•"•nplwtion . . . , . ,

WELL LOG* .

Formations: sandstone, shale,
limestone, gravel, clay

s:/<^
^ «» -. /̂ . _^>>* &^T&** t

*- J /if Sj I "C

•

From

Oft

2

/7

• • • .• -.'

' ' :;•;

To

& ft

/7
/&#'

t

• t

, ; • ;
. i

/"BAILING)OR PUMPING TEST
Infrt^rî y ona by circling)

TA«tr»tn._. ... / _ gpm Ouration of t»«t . — * . hr«:

Static level (depth to water) . ' *»

Quality (clear, cloudy, taste, ndnr) , J&./&&L-

Pump instAllAH Ky. ,

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

N

UH *\\ . I C

<k

s
DRILL|NO FIRM.

ADDRESS

DATE.

SIGNED.

*lf additional space Is needed to complete well log. use next consecutive numbered form.

I /



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK.

County

Owner

WEf LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus 12, Ohio

ection of Township..

ORICINJ
;

Location of property.

N9 294859

1

Address

CONSTRUCTION JDETAILS BAILING OR PUMPING TEST

Casing diametervL_^

Type of

ength of casing_~

-Length of screen.

Pumping Rate.j/,3. ___ G.P.M. Duration of test

*

..... hrs.

pump_

of pump-

Drawdown ; ft.

Static level-depth to water /.̂ ..,: ft.

Quality (clear, cloudy, taste, odor) ;

Depth of pump setting-

Date of completion. Pump installed by

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

.

* fii
See reverse

s.
tide for instructions

Drilling Firm

Address
t0R!N-CrSNEtt Date

W£LL-DR1UINC -PUMPS Sl&ed
LAURA, 0. RR. #1-MARKLEY RD.-Pff,



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK.

County..

Owner

WE(' LOG AND DRILLING REPC1T
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus 12, Ohio

OHIGINA

N9 29485'

. Township. .Section of Township.

Location of property.. -£ h^Jf 'tfd

CONSTRUCTI

% &*-
ETAILS BAILING OR PUMPING TEST

Casing diameter.

Type of i

..Length of casing.

—Length of screen-

Type of pump

Capacity of pump

Depth of pump setting.

Date of completion

G.P.M. Duration of test hrs.

ft.
/-i h^,

Quality (clear, cloudy, taste, odor)..

Pumping

Drawdown,.

Static level-depth to water.-./^5-

Pump installed by..

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

r
Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

0 Feet

„<>

w. V

. - . . . s.
See reverse side for instructions

Drilling Finn _.,

Address _
WELL

AURA,O.RR. RD.-PH.



NO CARSON PAPER

NECESSARY-

SELF-TRANSCRIBING

LOG AND DRILLING REf^RT
'' State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Geological Survey
Fountain Square

Columbus, Ohio 43224 Phone (614) 466-5344

ORIGINAL

496325

COUNTY.
Miami

, TOWNSHIP..
Union

OWNER
Ray Fogle, (836-5832)

SECTION OF TOWNSHIP
OR LOT NUMBER

Permit # -103
' ̂  '— • - .—— /

ADDRESS
401 Beechgrove Ave.Englewood,0.

LOCATION OF Intersection Kama Rd and Frederick-Garland Rd

CONSTRUCTION DETAILS BAILING OR PUMPING TEST
. (specify one by circling)

Casing

Type of screen -

Type of

5/8Galv & (JC^KA,, ftfeflfi

Length of screen

" 88 ft Test rate
20 GPM

to 60 ft
Duration of test. .hr

ft Date

40

May 3,'1977

Capacity of pump.

Static level (depth to water)

Quality (clear, cloudy, taste, odor).

Depth of pump setting .

Date of completion___ Pump installed by.

WELL LOG* SKETCH SHOWING LOCATION

Formations: sandstone, shale,
limestone, gravel, clay From To

Locate in reference to numbered
state highways, street intersections, county roads, etc.

•ILL #1: Dirt Oft ft N
Yellow Clay
•Brown Hardp.

Gravelly blue clay 65 70
Grey clay & rocK
HaT»H h i n t * s h a l f t ro k 7Q 100

( D R Y HOLE PULLED C A S I N C )

*WBILL # 2: Dirt
caayle now

SI It. sand & water at 21 ft
Brown Hardpan (sanqy,& Gravelly A 2

& Graveery any
Sand & Gravel

Hard
84 88

(hardoan below thii

MAY 0 5 1077

HEALTH DEPARTMENT
TROT, OfBO

DRILLING Fl

ADDRESS

^ If oHHi t ir»n« I Coar*^ Its nanrlo/'t tn /^/\mnloto uual I lrtr»



WELL LOG AND DRILLING REPORT

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

Q 1 Q Q Q . „
• 1 u a 0 4 «

.--. Townshi
/y.. _ Section of Township -?? /

ipk5™^]b. or Lot Number ffg-

Owner

Location of property..

_____ Address
<&>

XJ.6H fA^^^L(
" : - - " " ^ :

CONSTRUCTION DETA PUMPING TEST

Casing diameter C?.....'..̂ . Length of casing-.]

Type of screen...— —Length of screen ._

Type of pump _. ._

Capacity of pump

Depth of pump setting

-Pumping rate,.... G.P.M. Duration of test hi

Drawdown..5-_.?_. ft.

Developed capacity ^

Static level—depth to water.... ..^z.. i

Pump installed by—

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
To Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

I-Ft.

See reverse side for instructions

Drilling^

Address: Sign,



Owner

Location of property^

WF'i LOG AND DRILLING REPOFT
V State of Ohio \

DEPARTMENT OF NATURAL RESOURCES
Division of Water
.1500 Dublin Road

Columbus, Ohio

— Section of Township

Address

OBIOIMAI.

No. 200611

CONSTRUCTION DETAILS

Casing diameter

Type of screen—

Type of pump

Capacity of pump

Depth of pump setting.—

Date of completion

Length of

Length of screens.

Pumping rate G.P.M. Duration of test hrs.

Drawdown...... . ft.

Developed capacity—_-*

Static level—depth to water... /.s#L_ {l-

Pump installed by...

BAILING OR PUMPING TEST

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

See reverse Bide for instructions

Drilling Finn

Address



County-

Owner _

Location of property..

Wf »A LOG AND DRILLING REPOJRT
• State of Ohio '

DEPARTMENT OF NATURAL RESOURCES
Division of Water
1500 Dublin Road
Columbus, Ohio

-Section of Township;

OBIQIBA:
f ~
^ ' T

o - C.

No. 200610

CONSTRUCT DETAILS BAILING OR PUMPING TEST

...Length of casing..Casing diameter ..Jf.

Type of screen Length of screen-^

Type of pump _j f -— f f .̂......- ..... ^^ "***"H*^M*^*J-—«••—•»«——

Capacity of pump :

Depth of pump setting.— x.

Date of completion :

Pumping rate G.P.M. Duration of test..

Drawdown. _ ft.

Developed capacity—

Static level—depth to water..

Pump installed by

hrs

ft

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, lixn

gravel and

Locate in reference to numbered
State Highways, St. Intersections, County roads,

See reverse side Cor instructions

Drilling Firm""

Address -.



NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

WEI/ LOG AND DRILLING REIf^RT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES 472086
Division of Geological Survey _ .

Fountain Square . **~-* ^ *
Columbus, Ohio 43224 Phone (614) 466-5344

ORIGINAL

1 OCATIQN OF PRQPRBTY _/£>GO O • KfSScl/l. — T~Qta£>U£-̂  Kc't f l̂ Ĵ  ^^Jf Cx

CONSTRUCTION DETAILS

<~«cing HinmAtar (& , .. .. _ 1 ongth of i-»«ing p mf*,^^,

Ty pfl of STW*" r » ̂ ** , | ftnQtrt of scrften ̂ ^£zff *^

Tvno of rwimo »2- rr~ P iJd9* *

CnpnciTy o* p""p _, -̂&& O r̂>^

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

CUn^
LiMf.jL*,,

OjlLot S^v^ft.f

•

[rftlEfpjfpji^PIElrTl
my UJJ

DEC U 1Q74U/ •_ W J. U . t

HEALTH DEPARt»ffiNT;/:V
TROY, OHIO ,

.'! ' ..>.

From

Oft

r*
?o

'7.)} 7
. *. .; 1 1

To

J^*
1

#0
2/O

\

•

BAILING OrCpUMPING TESTJ
- (spaclfy on« by dif.ClinD)

jL&& //. c~. ~j£

flimlity (rlnnr, î lruiriy, tnstn, orinr) t_^.ftif^^__

P,-np .̂IM Ky /̂ V MlcJ&7f+J

fl

SKETCH SHOWING LOCATION ^ ^ <'

Locate in reference to numbered \ ^
state highways, street intersections, county roads, etc. "

I
\J I

Vw ' ^ £ift44& -/e*ftnfe-*^ C

NS.S/

y3

i,



X- I,£o2.,3oo
V.

County.

Owner

Location of property ..<

WELL LOG AND DRILLING REPORT

State of Ohio V
DEPARTMENT OP NATURAL RESOURCES

Division of Water
Columbus, Ohio

Section of Township
or Lot Number..

OKIOINA

N9 8335r

v/

CONSTRUCTION DETAILS PUMPING TEST

...../.. --- G.P.M.Casing diameter

Type of screen

Tvoe of DUIDD __ —
if F *

Capacity of Dump
^^^r J r ™^^«

— Ltrngth of

Length of screen

Pumping rate...... Duration of test .„_ hr.
~3

Depth of pump setting

Developed capacity _

Static" level—depth to water J?...;.̂ T. _ i\

Pump installed by —

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
Prom ;To

Locate in reference to numbered
State Highways, St Intersections, County roads, etc.

OPeet

/3

:,- n-
a---*: ;•;.-'

TJ;

See reverse side for instructions

Drilling Firm.

Address „.



Nt) CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES

Division of Geological Survey
Fountain Square

Columbus, Ohio 43224 Phone (614) 466-5344

T»TTTT tTO SECTION OF TOWNSHIP

ORIGINAL

489747

OWNER ^ James E- Cannon ADDRESS 1033° Kley Road ~ Vandalia, 4537',

, «™™M 0* eBoBPB-rv CORNER KLEY ROAD AND ANTIOCH SCHQOL ROAD

CONSTRUCTION DETAILS

raRing diamntnri-_i ..,.6 1 nngth nf rasing 26

Typ" nf er-rnen _.. M . 1 nnnth nf crrnon . ,

Typ«» nf pnipp.__i , .. :

Paparity nf pi.mp NOT SET AS YET

n^f_rl^ JUNE 3, 1978

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

TOP SOIL

BROKER LIME

WHITE LIMESTONE

LIME AND BLUE SHALE

BLUE SHALE - BEDROCK

-

• A -\ '

ttMV

From

Oft

3

9

31

61

\ \ n ^ V

icTV*1

|1. ^»V

. <

To

3 ft

9
31
61

100

-, i;\1 • • - • « ' • * '

("&AILING>R PUMPING TEST
^^_J-j<jmfCTfv one by circling)

TA«st r«t« 15 . gpm Duration of twst . „ , hr<=

n— «. 40 * n- JUNE 3, 1978

Static IflVfl ((Iflpth to wnte')... ^ ' f»

Ouality (T|«(>1', rlmK'y. tas*«, 'Mlnr)..,_..,,vL;PIAR

P.^P^.UHK, NOT INSTALLED YET

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

N

(

f)$(w \
!

^^/k ^1 <&

ŝ

. 0*7 -../-••-r / : • - • • •
.1

C <-•• ' -v; r

"^ — ^-/tT/^/r $CH6*L ft/

E

>
. - • • • : . - . "»-j"^w • "

M,,,,M. W.O. SCOTT COMPANY - „„ JUNE 6, 1978.

™-« H534 Peters Pike mMwm ^^7/, ^G^T^

Ttpp City, Ohio 45371
*lf additional space is needed to complete well log. use next consecutive numbered form.



LOG AND DRILLING

NO,CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

County-

Owner .

ORIGINAL

)0
State of Ohio ' : ! t-.

DEPARTMENT OF NATURAL RESOURCES Mn /I O 1 O "7 A ^
Division of Water N0' 4^1 0 /4

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

TVmmnfrlp -Section of Township.

S »' d
We—ff/? xa e-
" .AAA.V'*'//? Ctd/t*

CONSTRUCTION DETAILS

Casing d'ametrr ^^.^fff'Tifnf^h nf Tinlpg, ..SKSsir..,

T^n f '

Capacity of pump

Date of cornplerifft* , ,

WELL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay

d^fer
Sk&L e~

JJ!M(* &)<•£
^ h A/to^,

°V

^

Front

0 Feet

_^_

^ /}

^>7

•

To

<£Ft.
r
^) //

•30

3?

72-

•

f£^ILINQ/OR PUMPING TEST

S

(Specify one by circling)

Test R,

Drawdc

Static 1

Quality

PumpL

ste ._.X.G.P.M. Duration of test... /...hrs

evel-dfpth to wflt«r •&£)&.

(clear, cloudy, tafftf, ofloT)..n^/!_J^j^'^

rp*-11-J *y

SKETCH SHOWING LOCATION

Locate In reference to numbered
State Highways, St. Intersections, County roads, etc.

^

w.

N.

i

Ju

^

E.

Drilling Firm

Addrefls

Al Date A — £ -

Signed

*If additional space is needed to complete well log, use next consecutive numbered form.



PLEASE USE PENCIL
QR TYPEWRITER
|DO NOT USE INK. |

Montgomery

WELLAOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio 43212

Section of Township

ORIGINAL

N9 374379

Owner .Jail..!'Hamid

Location of property

CONSTRUCTION DETAILS

Cfl^'pg diam«?tsr ^ 5/8 T^»n

Type of screen Len

Type of pwp fllXb?fl£?rsifal

gth of casin

gth of scree
e

r ^06 — -*•*• ' ' '

n

Capacity of pump... 7,, Q -•*!•.?>-* , . _

Depth of pump Batting / ^ 1 "t «

pat" of completion .7/14/69

WELL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay

claz

limestone. _ _

blue .shale & bedr

-Hpnmeji-a'J--txu-50-fJU-Jca

-

From

0 Feet

___5

P.k _7_2___

aacL_aniL

•

To

5 Ft«

72

_8_Q ._

.aemerdLe

BAILING OR PUMPING TEST

Pumping Rate. 1 0 G.P.M. Duration of test hrs.

Drawdown 1 2 ft. Date....7/1_4./69

Static level-depth to water... _. — 21._ ft.

Quality (clear, cloudy, taste, odor) _C.l.e,.aJC._.. . —

Pump installed byjSca.tL..Wpn * Piiau..Cjo..

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N

. . • 2 Y / K , '
/f\. • -A

W & ""•^Art/fJAtt /M

S.
Ke« renrerne Ride i

C^ . . ;^ . - . ' - . . - •

*

^" i?OS E.

Nr

^/
-V

<*.
Q

F̂or inst-mrtlnna

iffing Firm ....Driffing

Address ..

.fitofltt-leJLIJLItaBpJSiu Date .._..

*If additional space is needed to complete well log, uae next consecutive numbered form.
— I - I



NO CARBON PAPER
NECESSARY—-

SELF-TRANSCRIBING

Montgomery

LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

ORIGINAL

1 ! a \

No. 415032

Owner Mr, Ken Prior

Tow"ffr*p Butler .Section, of Township.

.Address 1Q4.fi Ontario Rt. Dayton
/iM

Location of property. mils wast of Fredrick Rd. on Martindal

CONSTRUCTION DETAILS

Casing d'ametT ,,.,.",", ^, |̂i£ff|| flf r^lng M "5Q, f t

TSm* nt nri***n T-Mierfft fit nrrAMl

Tyn*o*pwr submersible

Cfmnrltv of Diimn 5 G • PJ- M -

Date of completion*_«fi^y — 7 1

WELL LOG*

Formations
Sandstone^ ahale, limestone,

gravel and clay

_m,t,o^_aouijl ^uj_

play

limestone

blueshale

well r^ajned 8" t

GemgR'bed _ _

Front

0 Feet

^
9

f 70

D 3O ft.

•

To

2L.Ft

2

7P

7^

ai\4

-

BAILING OR PUMPING TEST
(Specify one by circling)

Test Rate..._12 G.P.M. .

PrnwdfTwn J ,7 ft. f
Duration of test.—— 4-
^ 8-7-71

FtnHfl IflTfO«r*h to W?*«T ,21

Pimm Installed f«r Scott Well & Punm no.* •

.. ...hrs.

, ft.

SKETCH SHOWING LOCATION

Locate In reference to numbered
State Highways, St. Intersections, County roads,

M

i " ^
sMfir-rtA'jfiLtf ^A

w.

S.

.

V^

1̂
§^

•

etc.

E.

\u 6~f*^
A DrullngFirm Sottt Well & Pump Co.

0
5859 Brantfcrd ad.

Date, 8-7-71

Signed.,

*I£ additional space is needed to complete veil log, use next consecutive numbered form.



PLEASE USE PENCIL
QR TYPEWRITER
| DO NOT USB INK. |

WELI^<.OG AND DRILLING REPORT
1 • ' State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio 43212

ORIGINAl

N9 341013

Township

Owner

Section of Township

f
Location of property.

.Address
^^* ^f

^^^^
CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing

Type of screen

Type of pump

Capacity of pump

Depth of pump setting

Date of completion,,

length of

Length of screen

/Pumping Rate— ̂ L — G.P.M. Duration of test — JL. — hrs.

Drawdown~s5_yZ. ------ ft. Date —

Static level-depth to water — £*£*./

Quality (clear, cloudy, taste, odor)

ft.

Pump installed by

WELL LOG* SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet /O Ft.

sz.

W. E.

"̂
^ Drilling

See reverse side for instructions

-¥^-^
, .

space is needed to complete well log, use n

rr^L_
consecutive numbered form.



NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

WEL' LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

i/2ux.

OBIODJAI.

451280

Section of Township

Irocatlon of property

CONSTRUCTION DETAILS
BAILING OR PUMPING TEST

(Specify one by circling)

Casing diameter

Type of screen

Type of pump

Capacity of pump

-Length of caslngj

-Length of screen.

Test Rate.../../..

Drawdown / '0

.G.P.M. Dura

ft. Date

Static level-depth to water

Quality ^ewclondy, taste, odor).

Depth of pump setting-

Date of completion.!, Pump installed by.

WELL LOG* SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

OFeet Jo Ft.

Drilling E

Address

Fton CLAY P. GARRISON
WELL CONTRACTOR

>. DIXIE DRIVE.

Dati

Signed

DAYTON, OHIO 45439
#If additional space is needed to complete well log, use next nsecutive numbered form.



NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone
Columbus, >0hio 432J

ORIGIN AX.

Owner

t»s4 Ch Township -Sectioarul Tmfnsblp.

447058

li

V

Address

Location OSJ c/C /?</

CONSTRUCTION DETAILS

Casing diametT .,N? >.£%, .. . T^mcfh of casing - •* « *

-ftf

Capacity of pump

" ' '

WELL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay

CL*\t~-f
tLttyC' £/0A/£f

,

\A/0lfC'lf Ct) ^T-b'

From

0 Feet

J

•

To

^Ft

10

:

-

'

-

^BAILINGjDR PUMPING TEST
^^"^Bpfcify one by circling)

Test Rate ,//._...G.P.M. Duration of test. /.. hrs

f /
/ jj

Quality (clear, clondy, taste, odor) wX £^ ^

Pomp installed IT

SKETCH SHOWING LOCATION

Loca
State Highway)
fi>e T™*"

Jr^^—

o
W. -

a
u

te in reference to numbered
i, St. Intersections, County roads, etc.

N.

E.

s.

/fV
— ̂ ••^^Address

*If additional space is needed to complete well log, use next consecutive numbered form.



' LOG AND DRILLING REPORT ORIGINA

> . . • . . ; • > ; , r> ••-?:-•:'''• '•••'• : "iov/?.-JivState of Ohio- r j :-: : . . ; • • • . , .y •
OHIO WATER RESOURCES BOARD

. . . . , - ^Department of Public'"• Works'^: -• '
553 E. Broad St, Columbus 15, Ohio

i .••.•« --^ff \ • • : - • . . ; .Section of Township
._ or Lot Number...

46517

Owner ..'

Location of

333sJttL.......r... „..._.._ Address ../.4:#.:X -̂--3&E^^
A * i ^crf A t —"*"

CONSTRUCTION DETAILS

f^^ ^%^^^

Casing diameter T..5>—O&. Leng

Type of screen Lengl

Type pf pprnp , .. -

th of casing

i of screen.

Capacity of Dumt) r —'..." .. *~ . ':." J -.,«

Depth of pump setting . -

•/•^-v-T

. ••• • .1 ; • . • .> : ; ;

WELL LOG ?'! TJ

Formations ';
Sandstone, shale, limestone, •' -

gravel and clay . :

\J

• •'X-'"'

n 3 v.i ~\ r> 3 9
^ i > F « a « t t t f . u

:: -From •:
• 1 ' .' • ." ' •::

; OFeet

To
"> • ,' ' . • . •

nq,•;•"? :!i':."cjt.'-
iifc^^^*fc' .>?> ..
Q f

J" >.-: 9.-IJ c1

PULPING T^gTCfioJZxA ^zz^r
Pumping rate_ Jt S. G.P.M.

Drawdown..._.̂ ?.O. ft.

i -Developed capacity :...:. — .

Static level of completed wel

Pumt) installed bv

Duration of test_../j|> hrs.

Date.... .̂:...

L : J#y •''"' ft

;:r; :'.. ' SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

. - , . . - : , - -. . . , . . • • . , . - . - . N

t

W ^^T A/^ '

L̂

• \See reverse side!

•VVv
, - . . .. . . ~!

"... . - . - • . ' -j'.;. :•.

;^;:;;:;.H: ,, ^^ (l

F

t

• ......

For instructions

A'SiDrllling^Fl

Address '_,

Bate ..

Signed

V



v -_/ SOP V00
( _So t>cX

00-

V/ELL LOG AND DRILLING REPORT

" State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water

Columbus, Ohio

. Section of Township \ \
..̂ S<x//̂ .̂ . ............. or Lot Number ....... _ ..... \..\

OKIG.rt/

ft221 5

.
County ..../P..C?.tiT&.<>.**.&t:.<f. Township..^S<x//^.^. ............. or Lot Number

Owner,..- ..... tf3.t..A.i ...... G*Lr_.Z..__ .............. _ ..... _ .................. Address ...

Location of property ._j5fe;....;£jr..̂ £./C./L.... &&L ..... y..-...Q^./:/....

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter ...£L.j?.& Length of casing—

Type of screen .._._ Length of screen .—

Type of pump ~ _

Capacity of pump :..: .....:_..

Depth of pump setting

Pumping rate 21...G.P.M. Duration of test..../. hr

Drawdown. /.O. ft. Date Z .̂̂ ..T^ _.

Developed capacity _ _ _

Static level—depth to water...-'. 3.%. fl

Pump installed by _

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From

C -;!ffc.-;ui'

To
Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

See reverse side for instructions

Drilling Finn..../

Address' U,

LtZ^^X^fiSU, Date ..
' >t wTW

~1



y

- S

WELL LOG AND DRILLING REPORT

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

ORIGIN*

N? 82213 (

/ / Section of Township
:. *£•-.€>:.& Township....../?-.«..}r./.'£./̂ . or Lot Number _,

Owner $LjLi..£.LSjLcJz _ Address &£..

Location of property -.£j>:££/hl.G-A.—&SiL /...<£faV.Xs..~A?.*~a,£ i

CONSTRUCTION DETAILS

Casing diameter ...&..../3L — Leng

Type of screen. Leng

Tvnp of numn

th of casing,

th of screen.
. .. ~. r - T"

Cflp^city of purnp • • . . • ' ~ ."„

Depth of pump setting _ _

WELL LOG

Formations
Sandstone, shale, limestone,-

gravel and clay

C. • &• 1

jLt >>? e S" •* *"»C

1 ' *V iT'

// 1 O^f ,
LAX

, ,- ..,../

From •

OFeet

OPS'

1. '-• i. J'k V .'. *.

"* ' ." i

To

..& Ft.

'" r.'j ''.- r

PUMPING TEST

Pumping rate OL....G.P.M. Duration of test...j2 . hr;

Drawdown... J& ft. Dat* 7~~ l<* ~~^~ "^

Developed capacity _ ...."... ^
^^ f

Static level— depth to water , vScJ f1

Pump installed by . ...... . _ . . . '

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

^

\ "" •

. " — " ' - ' I **"

W. ?W E.

sfal^ .-.:/?.fVo.:':; ''.:::::[

A'l 'XC

s.
See reverse side for instructions

Drilling Firm

Address rfv^f_«£&



Nd CARBON PAPER
., P-P^-ARYN EC ESS A KY — -

SELF-TRANSCRIBING

WEL/ LOG AND DRILLING REff^T
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square

Columbus, Ohio 43224

C H O 1 Q O
0 U £ 1 3 O

OF"™AL,

.SECTION OF TOWNSHIP.

c

CONSTRUCTION DETAILS
m ** ~ f

r •_ ~y /£.PaQinQ rliametpr t^ . Lnngtn of rasing frM?

On parity of pi imp

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

d/v~V
1 l*1 V**r* ~ *"»!

rtxJ^ sWi_

*

•

•

-

From

Oft

:*>
Cfo

To

"3 ft

Ho
113-

X^BAIUNJC/OR PUMPING TEST
>.——— "(specif v one by circling)

T««5t rate, ^*,.. ... gpm Duration of test _._ , / ....

y<~*
St«tir i»« l̂ (rinpth »o <"»•»«"•)_. ,, , I,, ^

Pi imp in«^al|f l̂ hy.

hrj

fl

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

I

W-l

^r/u- ^(l

j
i

ft

I

E

Tifr
*lf additional space is needed to complete well log. use next consecutive numbered form.



NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

WELT LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Geological Survey

Fountain Square
Columbus, Ohio 43224 Phone (614) 466-5344

ORIGINAL

471163

COUNTV Montgomery TOWMSHIPV Butler OR i OT «nM«rP

ownQjfe. Dr. Lawerence B. TTflT-J^T AnnuEsslOQPS inpy RrJ , VflnrJfl"Mfl_ DW

• rtr-A-rioRj nc PUOPFCITY 4- mile north of Martindale Rd. on Kiev

CONSTRUCTION DETAILS

Basing riiamatnr .. g Length of rasing ^0 "ft •
i

Type of screen . .,,,, _ 1 ongth of cr-roe^ mmi

r»pn<rily of ptirpp 420 G.P.M.

Dapth of pump «?flt*'n(J . ..8,4 £ ."t •

WELL LOG*.

Formations: sandstone, shale,
limestone, gravel, clay

clav

limestone

blue shale

Well reamed 30 f t .^
i

and 30 ft. of

caaeinc cemented in

-

... . . ,}'.•/

. .- 1 ; -

From

Oft

4

76

.>

•' \ \ :

To

4

76

100

•

, : k . . ...

BAILING OR PUMPING TEST
(specify one by circling)

Tsst ratn 12. .. gpm Duratinn of test 8 hrc

O O Q O A *7 *Z
nrn\Afrlo1A/n ,,^t „..., ft Hatn.7— fU— 1 T

Stntic Invfll <dflpth to wfltf)r)£b2__ ft

Quality (clear, cloudy, taste, odor) Clear

Plimp int:tal|oH hy SCOtti Wftll. AV. PUIt)p (i Q .

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

N

W ^ — - 1 £

S
S5^ •'• f{ ' '

neiLLiua maM SCOtt Well & PUfflD Co . BATS ^ 9-20-73 tf

AnnBP« 5859 Brantford Bd. «,„„«„ (ViaJ& (̂ jLî  îL^d^

*lf additional space Is needed to complete welt log. use next consecutive numbered form.



NO. CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

WEU LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square

Columbus, Ohio 43224

COUNTY. /M0»)T
OWKJKR f^V LflVV

. TOWNSHIP*. .SECTION OF TOWNSHIP.

597726

11

LOCATION OF PROPERTY M

*nn.»,c«y0?j<r v<//>f vfV

yfla/e /ft£.i y/?d
CONSTRUCTION DETAILS

>— *^ A r*^
Casing HiamAtAr ^ "̂ ^^ _ _ 1 ftngrth of racing n -A ^

Typft of scrfwo - _ t j_ _j ,1T- - I *noth of ficrftttn «

Tvpft of ntartri .

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

d ) 4 .
/ C t/f

^f M£ ^^A *?£_
g h ̂  ) e>

* A |^ 1 ». J9 t^jit ft V A4 ̂ i /

HeAiSm ^— *'
C'd fc l t ^ ^ Si/fHtMn 1 7 -

.-

.

From

Oft

3
w

To

3 «

^%—

<

"

BAILING ORfUMPjUfiJTEST
(specity orVn îffreiTnoi

• / 9Static level (depth to wntfl>')__ ,. M m t*

Otiality (rlwnr, rlfMirly, t^fft^, ftf1or)._tf /.. *~ & <f

P\frfi ir»«ftnllwl hy-iisiy** /W\ Q IT

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

W %
> 3

j- 5

N

E

s
DATK.

•if additional (pace la needed to complete well log, use next consecutive numbered form.

nnPY-ODNR DIVISION OF WATER. FOUNTAIN SQ..COLS.,OHIO 43224 /



N& CARBON PAPER

NECESSARY-
SELF-TRANSCRIBING

LOG AND DRILLING REfRT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square

Columbus, Ohio 43224

ORIGINAL

525227

couNTV Montgomery Butler .SECTION OF TOWNSHIP.

OWNER Dr. B. fTa-rker 10925 Kley Road, Vandalia. Oh.

LOCATION OF Mile North Of Martindale Road On Kiev Road

CONSTRUCTION DETAILS

10" Gravel Back • £\0 FtCasino, rtia«TM»t«»r ^ . . rftngtnrrtT'r.Bfiino, _, V~'Y ,

Typ« nf srrnnn _„, ,.._,, , ,__ I ongth nf srr^ftn _ , _,

TVn»nfp..mp 1 H.P. Submersible

rnparity nf piimp , . 13 G,P M

Dnpth nf p. imp SAtting _., y .? +t

Data nf rnmnl»tion JUH6 22, 1979

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

Top Soil

Yellow Limestone

Blue Shale

White Limestone

Blue Shale

Pink Shale

Blue Shale

10" Gravel Pack

Well Reamed & Cemented

25 Ft Depth

-

/ • -i

From

Oft

5

8

12

34'

35
44

* r • ,

To

5*

8
12

34

35

hU

60

(BAILING)OR PUMPING TEST)
(specify on* by circling)

T«<t rntn „. . 2.̂ m gpm Duration of last . . 1 + 2 , „ hrt

nr-̂ n^n 4^2 f, n«« Jun 6 22r 1979

Static level (depth to water) '-1.2 fi

Pump instfiiiwi Ky Scott Well Drilling Co

SKETCH SHOWING LOCATION

Locate in reference to numbered
, state highways, street intersections, county roads, etc.

W|

u i

I ,

*

sj . . "7 L>AXI As'-*-?

^^DRILLING P.RM Scott Well Drilling Co

5859 Brant ford .Ro.adl'' Davton
45414

June 26r 1Q7Q

•if additional space Is needed to complete well log, use next consecutive numbered form..



NO, CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

WEI/ LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

ORIGINAL

Montgomery TownshIpJ*uil£2L -Section of Township.

451832

11 -
Owner Mr. M,L. Gallaway

Location of r>fftj»r*y 4- mile north pf Martindale Rd. on

.Address 40Q Stuckhart Trotvood.

CONSTRUCTION DETAILS

Cfl?»fn£ diametfT V , ,,,Tiffl£lh of «*i»"'»v* /5O ft

T™. «* .«*,« T^Ifl, «* «««Ji

Type of pump a>iV>TnftT*pi V»1 B
f?«w««»ltir nt nirmn ^Ofl fl P M -

l^B O O pi Tlv i in

WELL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay

_«• T. ^ m<*ff T-onffu»^i-n ••••.•

l^Ti1!^ flViP\^ •

Well reamed to 3C

cemented

j|OT

From

0 Feet

^

74 ,

ift. an<
-

'

To

,& L

71

BAILING OR PUMPING TEST
(Specify one by circling)

Test Rate..._.̂  Q G.P.M. Duration of test. .hrs.

Prnwffnwn 27 **, T»flt- ^-lfl-7^

Static level-depth to water, . ID . — ft.

Quality (clear, cloudy, taste, O^T)- r-~\ fiPT*

Pnnrn ItiotflllM fc? Scott. Well & Plimp fio.

SKETCH SHOWING LOCATION

Locate In reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

W. ^

I

u'-" . ' ,' - •

. E.

si

S.

Scott Well & Pump Co. Pate. 9-7

Address 5859 Bran+.-fryrd " R d . Da.Yton. QH Signed

*If additional space is needed to complete well log, use next consecutive numbered form.



Mb CARSON PAPER

NECESSARY-

SEUF-TRANSCRIBING

WEL/ LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

ORIGINAL

51725

orfT* A3 Oil I** I \ ^

f*nucTDiif*Tiny HCTAII cCONSTnUCTIQN DETAILS

*C" $ *̂>f . J\ *7
Pacing rtiamotar tM m^^V • anfj*" n* Busing, %/ f ,

^ i ' •

Typn nf srrwn ._„.... , , ., ,_ ! ftnjjth of ffra'wi _ .

Capacity of pirnip.̂  .,..,. ._

Dopth of pi imp settirto -

Date of completion.̂ **.

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

'(L\ &L*
vt^f Xî î:̂  at-
-SU dl P

• e_

\ \ •; i •,.
•. ' :- i j i '<y,: ' i ;.

From

Oft .

/6
^7

(!!{-'',

-.1. '-.,1

To

JQ ft

^7
^"/

•

**•• j ' **" •" . • m

{gAiLut&JbR PUMPING TEST" '
(specify ona by circling)

TAst rate f Q ppi

nrawuHntun ,_ , ., . V^ V 1

Static level (depth to water).

Quality (clear, cloudy, taste

•n

t

od

•3
Huralinn of t««f ., . W , hrl

n«t« S'-~& Y - ff

or) cl / ^f$Jr

Piimp inBtnllnd hy___

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

1 ^.^^^^^^*"
) O ^? ( Q j* -^' p '

^d

^

w -^

M2rt:» £>#/£

^*

L

N

» *u

E

S

*lf additional space is needed to complete well log, use next consecutive numbered form. V



County Permit No.

NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

WELpVOC AND DRILLING REPf'TT
''"'' State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Fountain Square

Columbus, Ohio 43224

J O D 6 4 O

MONTGOMERY TowNSHiP^BUTLER SECTION OF TOWNSHIP

OWMPO MR. THOMAS BIHN Arm*™ 10585 KLEY ROAD - VANDALIA, OHIO

, «^*T,«H n* o-oo^TvlOOO FEET NORTH OF MARTINDALE ROAD ON KLEY ROAD

CONSTRUCTION DETAILS

Taking riiam^tAr..,^ -^ •) / O Lftngth nf r-jieing^ ^ ' .. „

TypA ftf «4rr*t0n , , .... •• ' **«fl*h *»* tifrnpn ^,

C«pac'«y of ptimp .. . BY OTHERS

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

YELLOW CLAY

WHITE LIMESTONE

GREY LIMESTONE , •

BLUE SHALE & BEDROCK
•

-

From

Oft

5

67
gg

To

5 ft

67

89

125

i

"

BAILING OR PUMPING TEST
• (specify one by circling)

Tnst ratn -"-J, gpm Duration nf tnst _ ,_ _ hrc

Drawrlnuin 4. 7 _ f* Data ^Jf\* f- • 1980

iStntic Invnl (rtppth to witflr)_ ._, .,_^tZ. ft

Qimlity (rlnnr, rlourfyr tustn, nrtnr) . .Clear

Pump inBt-lloH hy OTHEPS

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

N

W $ . . E
N

S
4^ W.U. SCOTT COMPANY , MAY 1. 1980

-nnD«c 11534 PETERS 'PIKE .,atJ.n.J40S'2f ^fzzstif^

TIPP CITY, OHIO 45371
*lf additional space is needed to complete well log. use next consecutive numbered form.



WEI/ LOG AND DRILLING REP'RT
State of Ohio

NO,CARBON PAPER DEPARTMENT OF NATURAL RESOURCES Nn

NECESSARY— Division of Water n0'
SELF-TRANSCRIBING 65 S. Front St, Rm. 815 Phone (614) 469-2646

/ Columbus, Ohio 43215

F' TqyynpMp nil ffirjfr't f ^"ft^fflTl o£ Township.

Location of property

CONSTRUCTION DETAILS
BAILING OR PUMPING TEST

(Specify one by circling)

Casing

Type of

Test Rate...$..*?- G.P.M. Duration of test. J. .hrs.

Static level-depth

Quality (clear, taste, odor).

Pump byW

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. IntersectionB, County roads, etc.

Date$* Drilling Fi

Address

*If additional space is needed to complete well log, use next consecutive numbered form.

Signed.



PLEASE USE PENCIL
OR TYPEWRITER.
DO NOT USE INK.

County.'.fi£

Owner

Location of property.

WELL LOG AND DRILLING REPORT
,( . State of Ohio \

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio

Section of Township

/. Address

ORIGIN AX.

•7 /

C

No. 264392

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter ..if. d..*r:_-.:Length of cz9\ng..jLu.f^t.

Type of screen. _ Length of screen_._.

Type of pump . _J F IT fr — ^ —»...-...-..........„_..__.... ....

Capacity of pump

Depth of pump setting. ;.....

Date of completion. ... : „.

Pumping rate./.!?. G.P.M. Duration of test hrs.

Drawdown...../<2 ....ft. Date.....7 .̂.j£/X*.Jf.

Developed capacity :f̂ o..&..J...ff:..<..\.

Static level—depth to water _.̂ ..?..-.''..;̂ .:̂ ,.......J.. ft.

Pump installed by _....-

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

Y .
K

0 Feet .../̂ ...Ft.

< * < >

N.

Ml

. E.

i ..:.-,--V7 '/./. " '% . • - . . « ' . -^ '•• fl .4 ' * '
n. Ai .- ' r —--' - - f t -i

v^v • :=>Q7V:/ '- t '4y-/7-.->
s.

See reverse side for instructions

Drilling Firm

Address

Date ...

Signed



NO, CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

County.

Owner .

LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus. Ohio 43215

OBlOmAl.

: - : / /•
NO. 419006

.Township. .Section of Township.

resa

Location of property.

CONSTRUCTION DETAILS

X ' . «w* *Casing diametrr \f . , T^ngft^ ^>f 0^3?^ , •£.{£, ._.

Type of pomp
Capacity of pump

Date of complct? w\ •,

WELL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay

e/ay

£;**<* ^^x)^
tf/^Az-A^Atc tSfaal
<<;A^/&

From

OFeet

^^^^^

V<^

^r

To

^* Ft

*l$-

^^r
,00

-

j^RATyjflffSnp PUMPING TEST
(Specify one by circling)

Test Rate..._*S..-̂ r_...G.P.M. Duration of test /..-.. ..Jirs.

Static Iflvfl-drpth to wflt*r , -P.M? ---,- *tT
Qnnllty (cl«arf cloudy, t»«*% o«inr) ̂ fSQ^^

* *

SKETCH SHOWING LOCATION

Locate In reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

•eT" -V

W i F , ,

9

S.

Drilling Finn ff* ̂ - • ^ T^^T-^ Date.

JOSigned

additional space is needed to complete well log, use next consecutive numbered form.
/. f



NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

(
u LOG AND DRILLING REPORT

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Fountain Square

Columbus, Ohio 43224

600936

Montgomery Butler OF TOWNSHIP.

owNERMr> Jnhn Mnsfchaiim Annntrcs \\2.tt FishbuTR Rd. Dayton. OH

LQc.AT,«w OP PBOBPTBTV Kyle Road near Antioch School Rd.

CONSTRUCTION DETAILS

Casing rlinmntnr . ?— ~ ... ' «nflth of raising .̂ , .. ^ f ,

SS WW 5 ^fS3 '
Typ« nf <:rro«n ....._ , , , 1 nngt-h nf c<-r^fir) .Jff.,.. ,~7 " '

Typ. of p.,̂  none

rapnnity nf piimp,. . ,

n«pith of piufip Ratting .... „

Dntf> o* C^mplflt'0" __

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

yellow clay

blue shale

soft blue shale

blue shale

well reamed 1 0" to 1 00

100 ft 6" caseing insti

stainless steel screen

gravel packed to 27 ft

back to 4P-JN-O1 level
6Pi't>*u

' . < i

From

Oft

11

72

76

ft.

lied wil

at 90 f 1

and cer

i ? < j

/> » '""• ' .'
^ *

To

11 ft

72

76

100

,

h 3 ft.

. and

ented

.-

;

»

BAILING OR PUMPING TEST
(specify on* by circling)

T«strat«_ ._ ppm Duratinn nf twst . _. ,, . _..._, hr

nr»-«t«,n "-1 „ , ft n»to y-£(~ c.

Static level (depth to water) *
clear

Quality (r-lanr, <-lrurly, tMRM, <vlOr) . ,._

pump in«t«ii«^ Ky.. none

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

\

. r-
w

4

.2: *>' - « • : '\.
O " i • • • - - - - - - -

Q 1
V*
*-•*

LU
^J
>%
v^

MtATfSPAi-& Ao

s
\\ „,„ ,™ .,«. W.U. Scott Co. ' MM 5-27-82

*r««.f ̂  1 " îj peters Pike Tipn Gitvr OH «,r.M»njrtxĵ r ^ >^i ̂ *^^ '

•if additional apace Is needed to complete well log, use next consecutive numbered form.

ORIGINAL COPY - ODNR, DIVISION OF WATER, FOUNTAIN SO.., COLS., OHIO 43224



LOG AND DRILLING REI^RT ORICtNAI.

NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
65 S. Front St., Rm. 815 Phone (614) 469-2646

Columbus, Ohio 43215

No. 404949

0£ Township.

Owner .Address

location of property.

CONSTRUCTION DETAILS AILIN^OR PUMPING TEST
ecify one by circling)

Casing diameter,

Type of screen—

of casing,

of i

Test Rate. £/~ G.P.M. Duration of test..._je hrs.

1)TQUD«.

Static level-depth to water,

(clear, cloudy,

ft.
S?£0«<iy

Depth of pump setting,
of completion. Pomp by. /T. ji. , 5 75 /T ** .5*0 A/

SKETCH SHOWING LOCATION

Formations
shale, limestone,

si andgravel and clay
From To Locate in reference to numbered

State Highways, St. Intersectiona, County roads, etc.

.
0 Feet

<£___

N

rb &"*#•!
\t
t

u

'*%-&!-

U. .
Address

Date,

Signed

*If additional space is needed to complete well log, use next consecutive numbered form.



LOG AND DRILLING REPORT

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

O R I G I N A L

N9 152627

Owner -

Location of

- ---------- or Lot Number ---------- 2!

Address °

'&£&LsSjek^^

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter J^T..._<L.?_...Length of casing...

Type of screen Length of screen...

Type of pump

of pump...

Depth of pump setting-

Pumping rate .̂.—G.P.M. Duration of test /.. hrs

Developed capacity ^_ _:

Static level—-depth to water.- —S-2= ft.

Pump installed by

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
.From TO

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

OFeet 9 Ft

o 3 \/ n :;:• 3 ̂
33G91S01

?115«in?lfl
s.

See reverse side for instructions

Drilling Finn..yC£.'...

Address Signed...>



\
LOG AND DRILLING REIT^RT ORIGINAL

NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

State of Ohio
DEPARTMENT OF NATURAL RESOURCES Mn * - o H n 1

Division of Water n°' 413UU /
65 S. Front St., Rm. 815 Phone (614) 469-2646

Columbus, Ohio 43215 < /"

Section of Township

Location of properly.

CONSTRUCTION DETAILS

X /
CafttflfT niarnrfM' ^ ',•«

TSrr>» nt arrfpn T_»n

jth of casin
artlt rtf «n»pa»

S r**-^

n

Capacity of pump "̂ ^TC "̂

Pate of complrtion.»__

WELL LOO*

Formations
Sandstone, shale, limestone,

gravel and clay

^ //yntf- o ^9 m &
\5A<J<^

~sir//tf^~

•

-

From

OFeet

U

32

-^~

• —

To

// **•

3^
•S^

.̂ JL

••
•

-

£ETA!JkNGV3R PUMPING TEST "^
(Specify one by circling)

Test Rate */.. G.P.M. Duration of test...../. .hrs.

Static level-depth to water-

Quality (clear, cloudy, taste,

* *

»*„ /*/>/?/<£ / .̂/??/
/a* FT0 ft
n*™) C/KO XV

Jo/ /.^TX^^JV̂̂
SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

X

S.

i

-n

•j,
V

p
"

not> ///Drilling Finn Jl L

Address

Date /J////S,

Signed

*If additional space is needed to complete well log, use next consecutive numbered form.
A O



WELL LOG AND DRILLING REPORT

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

_, / / Section of Township .
*... Township...X>-<^-*--— or Lot Number L

O R I G I N A I

N9 152604

Owner _...,

Location of property.
*L

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter .i

Type of screen.

Type of pump

Capacity of pump

Depth of pump setting.

,: . ;•• - i&
..Length of casing. .f..O.

.Length of screen

Pumping rate..._.5_—G.P.M. Duration of test /£ hr

Drawdown. .._/.2!~_:..ft. Date»._dC_T.̂ .l̂ j£I^!

Developed capacity •_ • • . • • . . . . ' -

Static,level—depth to water. rJ& f

Pump installed by .

WELL LQG SKETCH SHOWING LOCATION

Formations -
Sandstone, shale, limestone,

gravel and clay

' Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

See reverse side for instructions

Drilling

Address.



LL LOG AND DRILLING
State of Ohio v

DEPARTMENT OF NATURAL RESOURCES
Division of Water
1500 Dublin Road
Columbus, Ohio

OHIOIKAr

No. 18232

County..,

Owner

Location of property.

Township ___ ....... Section of Township

- ______ .._.- ________________ ...-Address

s

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter .•.^tt- Length of casing—«?<•?
*

Type of screen Length of screen

Type of pump.— '.

Capacity of pump . :

Depth of pump setting _.

Date of completion..... . :.

Pumping rate .̂.....G.P.M. Duration of test..../. hrs.

Drawdown ft.

Developed capacity

Static level—depth to water ~ . . < . _ ft.

Pump installed by .._

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet N.

3.1 i

s.
Sec reverse side for instructions

Drilling Firm

Addre.8 ... Signed



^i, sol, LOG AND DRILLING REPORT

State of Ohio ^ -
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

OKIGIN.

?••<--/••
N9 82230

i / , Section of Township
County vqtf.O...»t.Z£r-<?./>ije.£y. Township—jQ.tu^T./.&r. or Lot Number _.

Owner $.al>J,hi JJSiJj- - - Address ..../&2....L

Location of property ...aid.. £fkUq£tdcLJ3eL i?.....S*.?.̂ ..._.̂ ._

CONSTRUCTION DETAILS

Casing diameter ..._Ss?. ^_5£ Length of casing — Jj£> — *

Type of screen . :.._.Length of screens — ;_._...;.

Tvtin fif numn r - -

Capacity of pump ~" -- "J .--. ' ' • 1 - '"''":?" •r-

Depth of pump vetting

WELL LOG

Formations
Sandstone, shale, limestone. .

gravel and clay

' ' :

• -t ~ .'1

From .-.

OFeet

A3 • • ; ' -

o & : . : ,>• : .-. .

V *t'3 -"!0"" :"* 7- "

IQTAV! '•{(

O .2;;:.imu,'

.. To

t"

• -•• » - . r

;-' •- •• ' ':; •-•

•- - - i - ' t - i

i'.i

PUMPING TEST

Pumping rate j?~ —G.P.M. Duration of test f*- hr

Drawdown. .CT. . ..ft. Date ..-/.'(?.'.£'& ~ ?~»3_ . ._

Developed capacity ._ '.. _

Static level— depth to" water i ..'...̂  f

Piump installed by .. , ,.-- , , - , ,,

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

¥i:-:rfc--:--

W. . . . . . . S^ _ ' [ , ' . ' "' E.

>:-.:-.:•}.:-. , v:, .":.-' '-:^: :- ; •::.-. v..;;-..:'; • :

*c4- * /^f V^

s.
See reverse side for instructions

Drilling 7\tm..../Z.̂ ..̂ :..

Address {L.&JL
/

Date

Signed Jt&L

/Q



WELL LOG AND DRILLING REPORT
( • (

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

O R I O I N A I

H

Owner . /J

Location of

N9 152612
.f II Section of Township .

.^rownship.....^aA£j.y.C^ or Lot Number. I ..

:±.J_._Addresg :&^L&^C/<d/.G>.

CONSTRUCTION DETAILS -

Casing diameter ..̂ ...̂ v îfctLengi

Type of screen. Leng

Type of pump '

th of casing

th of screen

/7

Capacity of purnp

Depth of pnmp netting"

WELL LOG

Formations
Sandstone, shale, limestone,

gravel and clay

'%&"••-•••
i

: . . . ' . . . _ . , . : . - -. . - T

- - • • . - • - 1

' r < '! ."• .•• ." . . ' : ' • ' ; • . ;" . . , ,

From.

OFeet

y/.
r . j . ' .

,: i, ar,:-;,.

;JTAV: ':0

To

- r- * • " • ' r 3 r '

jv,;. i.>.-;; -

; ," .."..'•:> -'''.r. O

i -»:-!i c; .-.;

.0:; : . ; • : , ; . . PUMPING TEST

Pumping rate.J; !?.. G.P.M. Duration of test J.~ hr;

Drawdown f£ 'ft Tiate 7" 2fL L/ •%? T?

Developed capacity , , ; - , - •

Static level — depth to water , . . - ...f.fy. fl

Pump installpd ̂ *y
' . • . . - : . . , • • • . • . : . . . . • - • - - . ' .

SKETCH SHOWING LOCATION

. .' Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

..rr.,., N.

: . I . . j * • -. -^^1 *^ Jj t ^Xw t i *&"\ ""j_ / r •« * rf\ f * V I

; ;^s^^^;p^
-"SS::::--;::^^::k_

*^ 1 ZT~ F
••-.';:.'.r:: -. , -" := • - - - •• •^^-•I^T *-

irj-j - . ;• '... . . ' •?.' • - - - - - I'-Av-'-'l-' "^

l/t.

S.
See reverse side for instructions

Drilling Firm

Address Signed......<..S

A



NO CARBON PAPER
NECKSSARY—

SELF-TRANSCRIBING

County.

Owner.

LOG AND DRILLING REpRT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES Mn * A Q n r, Q
Division of Water n°' 413 U US.

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215 . \ ^/

,Township—fltfT'J&S' fia"*Ifm of Township

ORioniAi.

-Address

Location of property. Ma, fA> i»<Jc*

CONSTRUCTION DETAILS
/ /

Caslnj* diamrtf* , if , , • •***
TSmA <vf acrvi^n T^tvi

jth of casln
orfTi rtf am*ti

Oanncitv of mrmn

Date of conjplp*^i?m i

WELL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay

sa:J
(fiTjFGkt/& 1

$>]c&,l£t-

-

From

0 Feet

^J
•̂ ^

*3/

1

To

£ **•

3J
JOG

-

BAILING OR PUMPING TEST
(Specify one by circling)

Test Rate..._A..*4 .̂G.P.M. Duration of test. .^. .hrs.
prnw-H^ <p *f T>.*« ^Vyt///97^

^^

Static level-depth to water,, ,/iiT",.. . , ft.

Quality (clear, clondy, tante, oilor).,.Q:X&.fa

t>ir«r i«.*«tî  T«
•

SKETCH SHOWING LOCATION

Locate In reference to numbered
State Highways, St. Intersections, County roads, etc.

X N.

^yl/

W. . E.

S.

DateDrilling Firm
i

Address

*If additional space is needed to complete well log, use next consecutive numbered form.



NO, CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

WEJ' LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

ORIGINAL

iau
HO. 404940

Location of property t*tt hie

CONSTRUCTION DETAILS
A'* _ . „ jl t S

Cap'flfj diarist" " • -*M£th of cnsing *f f

Twe Q£ fl£f^m ^^rtf ^^ ^^ ^"f?njrth of scrf^n
4^ A i^ jy^ ^ '^ ^ A ^ j ^

Type of pump »__^ " *r " ~ * * ™ •* ™r

Capacity of pump

WELLLOQ*

Formations
Sandstone, shale, limestone,

gravel and clay

GMw
-&*.*&.£-
£ta//cf

LIMA, sieve.
•

<
1

; •

From

0 Feet

J*

40

£*

To

j^Ft

I*

•

-

fBAILINC^bR PUMPING TEST
^**"^Bp8cifjr one by circling)

Test Rate HL$.. ...G.P.M. Duration of test..._ !̂>. ...hrs.

Static level-depth to water 3.^ -. ft.

Quality (clwf ^"n^y, *««*«, odor) (+ LtHay

Pprrm Itm^llMl W ^ T « Z « Jt 75*77 «/ $4 &J
* " ' < X

SKETCH SHOWING LOCATION

Locate In reference to numbered
State Highways, St. Intersections, County roads, etc.

N

r\
1 '"I.™

ft*

V

S,

•

Address

Date L&

*If additional space is needed to complete well log, use next consecutive red form.



NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

' LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Geological Survey

Fountain Square .
Columbus, Ohio 43224 Phone (614) 466-5344

SECTION OF TOWNSHIP
LOT

ORI°IN;L

470799

J^ft"'-̂ f **

LOCATION OF PROPERTY. (/? /0 /? f / ̂  /{

CONSTRUCTION DETAILS BAILING OR PUMPING TEST
. (specify one by circling)

Casing diameter

Type of scree

Type of pump

,/' (^ . Length of rasinn 7 Y

, Length of screen __= "̂!J±_.

Test rate. gpm Duration of test.

to

Capacity of pump. Quality (clear, cloudy, taste, odor).

Depth of pump setting.

Date of completion Pump installed by.

WELL LOG*. SKETCH SHOWING LOCATION

Formations: sandstone, shale,
limestone, gravel, clay From To

Locate in reference to numbered
state highways, street intersections, county roads, etc.

Oft ft N
t,

/3 /&
(V-

'

10

/{>

/ /$
\ i r

*lf additional space is needed to complete well log, use next consecutive numbered form.



CARBON PAPER
NECESSARY-

SELF-TRANSCRIB.NG

LOG AND DRILLING I
H y
\S - State of Ohio *'"?'/
' DEPARTMENT OF NATURAL RESOURCES

Division of Water
Fountain Square

Columbus, Ohio 43224

ORIGINAL

• * • ' v.

OP TOWNSHIP, A/OAT A -

^vrJTrvO % UOvLau*. -,™«llfc>oo <bftLU,«j vv fol . \f^d^t,^

. „„. ,™ JI oertB,«Tv \\uoorv/va/*><r^ £>c/ vW£6v^, o» i

CONSTRUCTION DETAILS

Paging riiamptor ..Qt? , 1 onrrfh of casino f^i(O

Type Of °™~-" PV C U Ai AjfX^I «n

" Typfl o' pump _ '~*~^ lr~r

gth nf cr-ro<vi « _|.LTl̂

O t~/-r> & a^f\n«pq«-i^y pf pump ._, ,̂ *̂  /*

/ / /-> 'Hepth nf piimp f?Pttino ... .. f f-'

y/ - tP 7 - "7 <o
Dntff Of f^mplottrtn^- » _ . ^-^

WELL LOG*.

Formations: sandstone, shale,
limestone, gravel, clay

Cu^
T^JL-i <:J*L~-Lt

•

1

-
.

'

From

Oft

L?

•

To

U ft

iao

;;\ '.:i
*.

CBAILING>R PUMPING TEST
(specify one by ciiclina)

T«=^ rnta , , i ,...̂ > „ , ... npm Duration of t«st __ . (7*. . , ._. hrc

Q .-^ i I - -̂"~? — *7 (
Hraû num . ,. ,*'»-', ft .nato. • • •" ' • >O

Stntic Iflvnl (dnpth to wntor) ., . , ^-O t»

p,mr.^,»i.^^rWu^>€>^- ^«vni7 <^><L(̂ .l

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

M

-^6 / . H " M .
W ^~^~I7 ~^

• / \ ] - \ - i '

«.„",!!««. uU*6A. UJNWL Sfta n^Jl''llL///.-. o»7-lu «
^ Ar,r,o««: ^UO CM*\TV>JO«t> t>^L «,auVr> vl/llJULfi <i . )y/C^<Lfl^X

If additional space is needed to complete well log, use next consecutive numbered form.



NO,CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

WEI^LOC AND DRILLING
State of Ohio •> /" '

DEPARTMENT OF NATURAL RESOURCES Mn yi n /I O >l C
Division of Water "°' 4 U 4 y 4 O

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

ORIGINAL

.Section of Township.

.Address f. r

Location o£

Drilling Firm

Address

*lf additional space is needed to complete well log, use next consecutive numbered form.



PLEASE USE PENCIL
OR TYPEWRITER.
DO NOT USE INK.

County...MP.ntgpm£Cy

Owner MR...Fred_.H

Location of

LOG AND DRILLING REPORT
. , State of Ohio (

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio

WELL # 2

No. 230356
'7.

Township...J3utle.r._ ................... Section of Township.

_ Address ?.8.Z..AaM.9.ch.. schp.P.l...r.d
Vandalia Ohio.

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter .-.J?J?5/8.._.__.Length of casing....5P.

Type of screen Length of screen..: .._ ;

Type of pump

Capacity of pump

Depth of pump setting.

Date of completion.......

Pumping rate.....ikQ G.P.M. Duration of test hrs.

Drawdown.....̂ ?.......: ft. Date....5/l 8/5.9

Developed capacity.l...;::.6QOg.£.,h. •

Static level—depth to water .i.Q.... ft.

Pump'installed by.....;. j..'....;..........

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

top soil & clay
Broken lime
blue shale
Bed Sock

10" Gravel wall 50' wi
11' of 10" pipe left i

0 Feet
6

14

4?

J?. ...... Ft.
14

N.

50.

f slots

ground

S.
See reverse side for instructions

5/18/59

Address

Dayton Ohio W.U.SCOTT



PLEASE USE PENCIL
OR TYPEWRITER.
DO NOT USE INK.

WELL LOG AND DRILLING REPORT
( State of Ohio \

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio

50

No. 230355

County.Jtao£g.Q.mftny Township... J3utlec Section of Township _

Owner ..Mr...EceA.JS_J.iRsMrwald..J_r Address ...Z87...Mtipch..School..Rd^
. .•• ; • . . : • • , Vandalia Ohio.

Location of property .1.j£..MjLil.S....<?ast...o£..r.t ..$„.48,..on .̂..Aatioch...school...?.d»

CONSTRUCTION DETAILS:

Casing diameter 5 5/8 .. Len

Type of screen Len

Type of pump

gth of casin

gth of scree

g

. in

DRY HOLE
Caoacitv of DUITID . _

Depth of pump setting

Date of completion..........5/.ii-.2L/.5.9 _ ...........;

WELL LOG

Formations
Sandstone, shale, limestone,

gravel and clay
Top boil

Blue shale
bed rock

"•: - ' •

••* • i

' ' •' ' '• •-- ,

• . :> • • :'.-'M ' . - \ - - l \
(:' ^V/ i=. '.ill "

From

0 Feet

7
55

' • • • • • • ' , . '

To

'/ Ft.

'55
65

i . . ;'• ' •

BAILING OR PUMPING TEST

Pumping rate . G.P.M. Duration of test hrs.

Drawdown. '. ft. Date '. —

Developed capacity

Static level — depth to water

^ump' installed by

•DRY-HOLE
ft.

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

*

^^^^
t

W7177r̂ ~~

s
See reverse side

I.

/J Y2-*-oU

l. ' - / ' jk>f. (W A '•
•''' i

v:':-:/

^ :

"^ E-

•\
'Sj

^«•
£ .
.
for instructions

Drilling Firm ...

AAA 5859 BrentfordAddress <....•:....

Dayton Ohio.

Date -5/-12/59-

Signed .̂ ef̂ s&i..—f4~*~-*-

W.U.SCOTT.



NO CARBON PAPER
N ECESSARY-

SELF-TRANSCRIBING

^OIIKJ -rv Montgomery

WEL' LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES

Fountain Square
Columbus, Ohio 43224

600911 v

o X
Butler SECTION oe TOWMSHI*. ,

OWNEH_EJJ.

LOCATION 01

iv T. Atherton »nn»««:787 Antioch School Rd. Vandalia, '

CBBOPITBTV^ mile west of Fredrick Road
>

CONSTRUCTION DETAILS

Casing diameter

Type of srr««n _

Type of p""y

Capacity of pump.

Depth of pump sett

Date of completion

6{| nS
.,, , 1 «n()th nf rasing tO

submersible

10 G.P.M.

i-0 1 20

8-28-81

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

clay

i -I -i•i «!««+•. on «

white limestone

blue shale & bedrock

,
L

j

,

From

Oft

J|

37

65

To

1|. ft

^7
65
125

,

-

IDMILLINO Flf

D ADDItBSsJJJ

(BAILING)OR PUMPING TEST
llpicity one by circlinsl

T«ct rjita . > gpm Duratinn nf test „..,. . hr<

nr-uurfn-m 1 1 5 ft Oafn 8-28-81

$t«tic Iwvnl (d*pth to wfltw)... . _ . ,ir-3 «i

Quality (clear, cloudy, taste, odor).. 9. .?*"

P,,mp inKt»ll«rf hy W.TJ. SCOtt CO.

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

N

\ ^T'/D
1 ,v ;̂

W

!
1

s

i

E

V.TTv Scott fco'; 8-28-81
IM ,.,. DATE, x^

?^k Peters- Pike *taumn^i^ //f ^fj &xtp-»

•if additional space is needed to complete well log, use next consecutive numbered form.

i nnnu nniio niiiiciny nc UIATCD rniiUTAlM en miQ HHIH 15994



N6 CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square

Columbus, Ohio 43224

ORIGINAL

525228

COUNTY,
Montgomery Butler .SECTION OF TOWNSHIP.

Mr. Thomas Bihn 787-Antioch School Road. Vandali
453

1 Mile West Of Frederick T?nad a-h 7fl7
. - . . _,,_ -IT.U.AU

CONSTRUCTION DETAILS

Casing riiamntctr ... O . . ... Length of rasing , ^y fi.

Typn r>f «=nr«M>p _. , , : 1 or,gth of e<-raan . ,

Pap^ir-ity <lf pump.™

Depth nf piiirip cottinn - nwexj. i'anisnea y— ̂ p - yy
n»t<> o* cnniplfltir%n _ PlIUlp TnR'T'.ain oH "Ry ^thOTC

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

nop Soil

Yellow Limestone

Blue Shale

V/ell Reamed And Ceznente

To The 25 Ft Depth

-

-. i ;

From

Oft

zf

38

1
•

*

^

1 O

To

k ^

38

73

C BAILING) OR PUMPING TEST
(specify one by circling)

TA?M ratn , <- gpm Duration of tost 1 , hr<

•ZO rj f- nr.

Static Iflvfll (dflpth to wat<?r( •^•^ . *

duality (Hear, Hourly, tasteT nrlnr) .... "-LSar

Pump netaii«Hhy Bv Others

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

vJ

^

^\

N

1) ' ' vf""' 1

S

SCQt-t Well Drilling flnnipany

Brantfozvj Roadl Davtnn

DATE. 1Q

SIONEI

• if oH snace is needed to complete well log, use next consecutivynumbered form.



NO, CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

County..

LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

.ur/eY

ORIOmAI.

c

Mft
N°'

Township.. Section of Township

Owner ^ Address &" *T A £, A
' * /

Location of property__^_.^L./-£ k/e.sT 0 fr fr^dSV t £ P,'K t <?/? ^ **
x • r* a A *-. o u>-r*\<» n .yn •*, «

CONSTRUCTION DETAILS

Casing diameter ^ ^^f Lea

Type of pump

g^th of casin

jth of scree

cr / Ijr 9\

Capacity of pump

Date of completion . -,r.T . r . r ,

WELL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay

C^/ <£> &
jL. t #1 & ̂ fyr*i o*'
S h o*i Q_

W&T^f

From

0 Feet

^3^~

*y-

To

5" Ft

>^g-

jTji.

~^-
.

• •

ft / r*^ f*
BAILING OR(JPUMPING)TEST

(Specify one oy circling) .

Test Rate ST. G.P.M. Duration of test
-> ^- y. _ *7

J hrs
y- ̂ /*"

Static level-depth to water. ... — '. L2. ft

PiiTnp in H tailed \f* *

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St Intersections, County roads, «tc.

w.

N.

J& *)//'£ G-S) ^ C^v^ 61 )

y 0 £ if^Jt^ C- &"3"T~ d ̂  Sff

. yt/g.// s>*
\\

"3 W * *^ ) ^ i_J o— ' ' \J
i^

c.

^ ^•1 \
>. ^

S vlr*• ^

*

•

^^

- &,

E.

J
-k:
ft:

V

Drilling Finn

Address

_
*If additional sp^ce o complete well log, use next consecutive numbered form.



NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

LOG AND DRILLING
State of Ohio ' '

DEPARTMENT OF NATURAL RESOURCES
Division of Geological Survey

Fountain Square
Columbus, Ohio 43224 Phone (614) 466-5344

489748

ORIGINAL

V

COUNTY.
MONTGOMERY

. TOWNSHIP,.
BUTLER SECTION OF TOWNSHIP

OR LOT NUMBER

OWNER.
Mr. Paul R. Banks

ADDRESS.
801 Martindale Road - Vandalia,0

LOCATION OF PROPERTY1000 feet south of Antioch School Road on Kley Road
4537

CONSTRUCTION DETAILS

Casing riiamntnr . . fa . 1 nngth nf rasing 26
;

Typo nf firrean ,. mm 1 nngth nf crraan „

Typ»nfp..mp NOt S6t !

Oflrwr'ty o* rnimp_

D^pth nf pump fatting . .

Dfifn nf rnmpln^inn^,. ., . ..

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

TOP SOIL

BROKEN LIMESTONE

WHITE LIMESTONE

YELLOW LIMESTONE

SOFT SHALE

'BLUE SHALE & BEDROCK

•

.

: \ \ • ' • ' ' •

From

Oft

0
3

12
37

56
78

•

T CT

} *V . ' ' . *

.

To

ft

3
12

37

56

78
100

(BAILING)OR PUMPING TEST
^ •̂"" ?-tS5acify one by circling)

T«t rnt« , 15 HP"" Duration of tBSt , , . hr<

n ^ 50 ^ June 2^. 1978

Static Iflvol (dftpth to wnte') _. •'••' *
Clear

Qunlity (clear, cloudy, tasta, nrinr)

P-mpin^naHhy Not installed vet

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

N

•

W

:*
.*̂
s

.s."?^.-. /- "-;
•4

K\ A^T'̂ H
\ -»'"^o .

\DRILLING FIRM.
W.U. SCOTT

ADDRESS.
11534 Peters Ptke

DATE. June 30. 1978

SIGNED.

Tipp City, Ohio 45371
*lf additional space is needed to complete well log, use next consecutive numbered form.



WEL» LOG AND DRILLING Ri:

NO^ CARBON PAPER

NECESSARY-

SEUF-TRANSCRIBING

. State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Fountain Square

Columbus, Ohio 43224

600935

COUNTY, Montgomery , TOWNSHIP. Butler .SECTION OF TOWNSHIP.

QWMEP John Mastbaum Fiahbii-pg Road Dnyf.nn fffiTi,

UOCATION OF le jRpad near Antioch School Rond

CONSTRUCTION DETAILS

Caging rii»m«t«f 5 P/O M 1 nngth nf rising., Q.

Typo nf firriMn .,. .1 «n(jfh of crraan — ,

opiM-ity of pump ,. ,dry hole

Dl»tf> O* rjvnpl»tir««

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

clay

limestone

blue shale & bedrock

DRY HOLE

Caseing removed and we
onn crete

From

Oft

k

70

LI plugg

, , • ,

* ; ; > • \ J '^ •

To

4 ft

70

103

)d with

-

1

. •• •. *

i

BAILING OR PUMPING TEST
(specify on« by circling)

T»R» rntn Q M p fjpm Duration erf tnst . , . .. hr<

Static Iflvfll (<d»pth ff? «'«t«r) O »i

Quality (clear, cloudy, taste, odor nT*"T7 prtj A

Pi imp inst«ll«H hy_, .

SKETCH SHOWING LOCATION

Locate In reference to numbered
state highways, street intersections, county roads, etc.

1

w

4

v- u

Q 'U,. -., E

-4

Jftflr IAS DILI* Bn

s
\t Co.

.or>.«. 11 Peters Pike Tioo Citv.
*lf additional space la needed to complete well log, use next conaecutive numbered form.

nnPY-QDNR DIVISION OF WATER. FOUNTAIN SQ..COLS.,OHIO 43224



PLEASE USE PENCIL
OR TYPEWRITER.
DO NOT USE INK.

WELL LOG AND DRILLING REPORT
\ . State of Ohio ; .

DEPARTMENT OF NATURAL RESOURCES
Division* of Water

1562 W. First Avenue
_ Columbus, Ohio

Section of Township..

No. 232367

JO

Owner

Location of property.

Address

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter ,&?._ Length of casing

Type of screen .. :..:..Length of screen

Type of pump..,.. ....:.

Caoacitv of numo .... _...„._ ._.. ' .r J F^^ £....«..«..-. .*.»•-*.. -• ....... ..............

Depth of pump setting „.„.

Date of completion _ „. .....

Pumping rate G.P.M. Duration of test hrs.

Drawdown- ft. Date ......_ _ ...

Developed capacity.. :

Static level—depth to water.

Pii'mp installed by..'. ." ."-

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet N.

See reverse side for instructions

Address



PLEASE USB PENCIL
QR TYPEWRITER

|PO NOT USB INK. |

LOG AND DRILLING REPORT
State of Ohio ^

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio 43212

of Township.

.Address

OUOINAL

N9 342990

Location of property.

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter

Type of screen

-Length of casing...xJi__

Length of screen

Pumping Rate. ------ G.P.M. Duration of test ----------- hrs.

ft. Date ----------------------------- ...... _

Type of pump

Capacity of pump..

Depth of pump setting

Date of

Drawdown

Static level-depth to water

Quality (clear, cloudy, taste, odor)

......... ft.

Pump installed by.

WELL LOG* SKETCH SHOWING LOCATION

See reverse side for instructions

Formations
Sandstone, shale, limestone,

gravel and clay
Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

#If additional space is ^3is needed TO cocomplete well log, use next consecutive numbered form.



PUBASE USB PENCIL
OR TYPEWRITER

IPO NOT USE INK, j

AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio 43212

CHUGINAl

N9 342991

-Section of Township

Owner

Location of property.

Address

DETAILS BAILING OR PUMPING TEST -

Casing diameter —

Type of screen

Type of pump

Capacity of pump.

Depth of pump setting.

Date of completion..

-Length of casing.,/^/

-Length of screen..

Pumping Rate-

Drawdown

....G.P.M. Duration of test—

.._ft. Date

Static level-depth to water

Quality (clear, cloudy, taste, odor).

hrs.

ft

+LSLL*. Pump installed by_

WELL LOG* SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet Ft. N.

-< t * . 0/7.*

to
E.

'/ it 'i H (/i>

UL. ILL

S.
See reverse side for instructions

Drilling Firm^Xu
Address ..^-.

Date LSZJ.

Signed

*If additional space is needed to complete well log, use next consecutive numbered form.



County Permit No.

NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

Montgomery

WEI{ LOG AND DRILLING
SUte of Ohio \.j

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square

Columbus, Ohio 43224

ORIGINAL

TOWNSHIP Uftftcjolpk 7
.SECTION OP TOWNSHIP.

547530

n
OWNER Village of Union »nr,REss Union, Ohio*

, r>^A-r,rtM ?* BOOP.ITHTV t/Ai^ty Vlt^fcL- A^<^^ ^~/fl/ î̂ y^e^ /C/i/f£-

CONSTRUCTION DETAILS

Casing diamntnr 16 .,. 1 nnqth of casing
I

Typn of snrann . . . . . . ,1 angth nf sr-raon a

Typ» nf pump Byron Jackson Submersible

r^px-iiynf, r 400 GPM § 390 TDK

Hapth nf pump cutting 65

WELL LOG*.

Formations: sandstone, shale,
limestone, gravel, clay

Fill

Brown clay § gravel
Sand § gravel

Silty blue clay
Clay $ gravel

dirty gravel
Sand § gravel
Med. sand § gravel

.

• '

-

£H12,

From

Oft

6

8

14

55

64

75

85

To

6 ft

8

14

55

64

75 .

85

106

"

BAILING OR PUMPING TEST
. (specify ona by circling)

T««t rate ,__. . _ , ._ ,^, gpm Duration nf tost. , . M_M , hrc

r̂ faiurfnuun _ , | _ . M „,„ — ft n»t« ,

• 1 1 > V
st»tir; |avf>l (dflpth *n wft^'Ji^ . xr ft

Duality (clear, cloudy, tastn, ortor).

Pump installed bV '

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

vJ^c £_

w
•

.

N M

O^x s

$a ci* __ W
rr^ Jf/
1 Vf /

* w /

3 *l \

r,»,LLm«

----- cc

Moody's of Dayton, Inc.

4359 Infirmary Raod.PO. Box 123

Jun^x27, 198Q XX)

MiamisDurg, unio 4534^5 _

•if additional space is needed to complete well log. use next consecutive numbered form.

f



WELL LOG AND DRILLING REPORT
) State of Ohio V.

PLEASE USE PENCIL DEPARTMENT OF NATURAL RESOURCES
OR TYPEWRITER. Division of Water
DO NOT USE INK. 1562 W. First Avenue

Columbus, Ohio

a..-

_ / / ytyr** v , ,
County.—£...._ _ Township..

Owner V./MA.&E...

Location of property^.M
y

No. 232369

.Section of Township

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter ....̂ KfT.....69..Length of casing /./.Jr....

Type of screen „„:.'. Length of screen...!

Type of pump _ _ :„..-.

Capacity of pump ;

Depth of pump setting -.-.

Date of completion _ ; „

Pumping rate.£?T.f£_..G.P.M. Duration of test .'........hrs.
-7 /

Drawdown. .r̂ ...' ft. Date

Developed capacity : :..„..'.;.

Static level—depth to water :

Pump installed by

ft.

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

...Ft. N.

W.

s.
Sfcc reverse side for instructions

Drilling'

S* F-Address X—f.~* .̂

/307

r-J&L./f.J-.Q.. Signed ..«



PLEASE USE PENCIL,
OR TYPEWRITER.
DO NOT USE INK.

WJELL LOG AND DRILLING REPORT

V State of Ohio \
DEPARTMENT OF NATURAL RESOURCES

Division of Water
1562 W. First Avenue

Columbus, Ohio

£: Township..eJ.?^X<±5^?r»r: Section of Township

Owner \&.LJLA££L .̂.̂ ......̂ Af.. ./- .̂.....Address

Location of property^./L£.,. L£^L W&ST 0/?

No. 232368

'

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter ... .&?. Length of casing /..../..:

Type of screen Length of screen. _

Type of pump— _ „

Capacity of pump _ _

Depth of pump setting. _. _ _

Date of completion _

Pumping rate G.P.M. Duration of test hrs.

Drawdown. ft. Date

Developed capacity .". ,'...

Static level—depth to water..:...: ...ft.

Pump installed by.............. •. ....;

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone, '

gravel and clay
To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

Ft. N.

W.

S.
See reverse side for instructions

Drilling Firm .

Address ..._.

SB07



PLEASE USE PENCIL,
OR TYPEWRITER.
DO NOT USE INK.

WELL LOG AND DRILLING REPORT
'' State of Ohio \

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio

County...-/.:.̂ ..;......'. Township. of Township

u.
No. 232370

/ /

Owner . .

Location of property.. ££!... S..TJ..LL U/AJ.&.& /!
V )/AA LE JPTi S&tsT-~"" ~ ^^' ^ ^y ̂ ^ • • . ̂ î̂  ^^-^

TI

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter JK? Length of casing-

Type of screen Length of screen..

Type of pump J _

Capacity of pump _

Depth of pump setting. _ „..

Date of completion _

S&....J!..
'

Pumping rate G.P.M. Duration of test..

Drawdown. „..-.• ft. Date.. _

Developed capacity :....... :....

Static level—depth to water ;. ;

Pump installed by.....: ..;...

.hrs.

.ft.

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet .Ft.
o
3

N.

I I/

6fi/

Afi /*
W.

,f

/a
Th?

S.
Sec reverse side for instructions



PLEASE USE PENCIL
OR TYPEWRITER.
DO NOT USE INK.

WJELL LOG AND DRILLING REPORT
C State of Ohio ' \

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio

No. 232371

Section of Township

Location of property...,

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter K?. ...Length of casing....

Type of screenl Length of screen....

Type of pump _

Capacity of pump _

Depth of pump setting. . ..'

Date of completion..'. _ _ .-.„._

Pumping rate G.P.M. Duration of test hrs.

Drawdown. ft. Date _

Developed capacity :. :

Static level—depth to water..: ft.

Pump installed by..- :

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

See reverse side for instructions

Drilling Finn
, ' - . * * *

Address



OUOIHALWEL^LOG AND DRILLING REPORT p , .%
State of Ohio ^ f^ "

N9 342988P&EASirUSE PENCIL, DEPARTMENT OF NATURAL RESOURCES
( QR TYPEWRITER Division of Water

NOT USE INgT| 1562 W. First Avenue
Columbus* Ohio 43212

^^% r~

County,

Owner .

-Section of Township

-Address "^U7v£-«OX^ &•

Location

BAILING OR PUMPING TEST

Casing diameter -'-**•_

of

Length of

of acreen *T '

Pumping Rate./»/.4L- G.P.M. Duration of test — fl_ — hrs.

Type of pump.

Capacity of

Depth of pump setting..

Date of completion

ft. Date ______

Static level-depth to water ____ /*?__£ ---------------- ....... ft

Quality (clear, cloudy, taste, odor) ____

Pump installed

WELL LOG* SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet Ft. N.

ILL.

„£/_ r
._rr..

ii n

r, i, ^ »« .1.7.
II s.

See reverse side for instructions

#L£ additional space is needed to complete well log, use next consecutive numbered form.



USE PENCIL
TO TYPEWRITER

,'|DO NOT USE INK.|

WELl LOG AND DRILLING REPORT
State of Ohio ^

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio 43212

ORIGINAL

Owner

Location of property.

..Section of Township

/y • /rt/? '
Address .. ( A.s%L£4~XJ, (¥!&£.&.

1 -r<tJj>+ CONSTRUCTION DETAILS

^» • / ^) '^ ^Cftsinfr oiflrnctrr / F^ T^n
rtt____ _i «..AA. frtJi /&}JLJU%*+ T ,».
*JfJrw Wi «**«-""n.<g^ • >-• ••••• **^t»

gth of casin

gth of scree

§ Jf Jocr / /f • cx
B-"1— - — — — —
n fr /

Cflpscity of pump . .

J^cpth o£ pump s^ttii*!*

WELL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay

£_ C-iTT^-Zton t̂t- '̂ )

x^^j3x^ ^ <3^<*4

t^^t^^t^^A^)s

5^1%

From

0 Feet

Jo?
t f '"J

f ^^^ ^^»

~t

To

Ft.

f ^* "̂*»t

f O ̂ ?

BAILING OR PUMPING TEST

Pumping Rate-*——. ..G.P.M. Duration of test — i — .hrs.

Drawdown... '' ft. Date... . ... _

Static level-depth to water... ' . ._ — ft.

Quality (clear, cloudy, taste, odor) ..

Pump installed by . , - - - ,.

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

W. ; E.

S.
See Tevftrsa side for tnatrnct-inna

*If additional space is needed to complete well log, use next consecutive numbered form.



NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

HORSE B A R W : -

LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square

Columbus, Ohio 43224

ORIGINAL

518321

. TOWNSHIP..
Randolph

.SECTION OF TOWNSHIP.

P-* RobfcAt Ge-t.A/1 & 3 6 - 6 0 0 9 ) 3240 M^cam-c-Mon-tgomeAt/ Co lint Rd

LOCATION OF 3 24 0 M.£am.c -Montgome.A.y Co /..ing. Kd .Un.4.onr Ohio 45322

CONSTRUCTION DETAILS .

r**;n Hiam«t»r2£ At 5 S/S CM t̂img-^Jî Jlive. Aho

Typft o' scr^wn _,m_»i»-rT- , •._**•. 1 flnnth of ftf^r<*ftr\ w«.
1/3 h.p.Gould 2 w-Ue J1S volt

Typtt of p"mp
ope.*ate.d manually

Papj»«-.ity f>f pimp. ,

10-30-7S

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

Visit

clay £ bo aide. A. A

thin laye.* S S G

blue, clay

peAiJoAo-ted casing

•

•

••

s^^/i

From

Oft

3

26

26^

.6ove bit

, -i ^i \

To

3 ft

26

26%

-

e clai/

V ' '' ~'
' - # »

BAILING OR PUMPING TEST
(specify one by circling)

T^t r«?«.7 ,JSPM. . 9P"1 Duration of tnst . n __ hrc

Static levnl (depth to wnter)_JLfL_0-^ *»
c^eaA

niinlity (nlaiir, rlmirly, taste, odnr) .,

Sne.ll WEll VJL4.ll4.no B Pump*
Piifnp inct,l|«»Jhy , 3 r

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

N I . '

4
m ,,,/e.

f— — .. Jn

DRILLING FIRM.

ADDRESS •IONED.
9313 W. Markloy Road

696-4^2
*lf additional apace Is needed to complete well log, use next consecutive numbered form.



PLEASE USE PENCIL
OR TYPEWRITER.
DO NOT USE INK.

County.
f\ * (/

Owner „ Hrf=«2L_J*l..

yLocation of property—.*£..

WELL LOG AND DRILLING REPORT
\ State of Ohio (

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio

Section of Township.

Address /

No. 23147?

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

diameter _.*3...~C.̂ [.-.:Length of casing...

Type of screen ~ Length of screen..:

Type of pump..._q|

Capacity of pump

Depth of pump setting.

Date of completion

Pumping rate G.P.M. Duration of test hrs

Drawdown. ft. Date..

Developed capacity ..•tf.jL..>£3..

Static level—depth to water-..^../^^)^. ft

Pump installed by-

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and .clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet

**

0 '•' V ! ' '} ' '

s.
See reverse side for instructions

Drilling Finn .

Address

Date ....

Signed

L*$



PLEASE USE PENCIL
OR TYPEWRITER

|PO NOT USE INK. |

County.

Owner

IOC AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio 43212

OUGINAl

N9 351691

Location of property. I/ faJt .

...Section of Township

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter

Type of screen—

Type of pum

Capacity of pump

Depth of pump setting

Date of completion..

.-Length of casing....

Length of screen.-

lJ

Pumping Rate ___________ G.P.M. Duration of test..

Drawdown. _________________ ft. Date../̂ .̂ i?i? .̂

Static level-depth to water ---- T?»S-L.-%).-J*tS..i

Quality (clear,

___________________ S

_. ___ hrs.

ft.

Pump installed by_

WELL LOG* SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc

See reverse side for instructions

Drilling Firm _^

Address .
mi ju/ Mf"H ^

#If additional space is needed/to complete welLloc, use next consecutive numbered form.
Z/zz ^A«- / :::dfe .^ /)(T



NO, CARBON PAPBR
NECESSARY—

SELF-TRANSCRIBING

LOG AND DRILLING RETORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

oaionrAL '

County. Montgomery TWmiflTiTp Randolph

468692
PERMIT tt 6175

6176
.Section of Township.

mm.,* Billy D. Fisher (836-1232) JVddtwml 1897 Dayton Covington pike,Unionj Ohio
fet. Rt 48;

H897 Dayton Covington P ike
" * I

CONSTRUCTION DETAILS

^« ^ M ̂ O w
f^tttntr O'limPtf1" * 3/O T^«n

Type of sew™ "̂ -f**1

gth of casin
trtfi nf nrrAA

or 35 ft

n

l/2h.p.Gould Sub,WX 202 tank

Cnnadtr of mmm adapter „ l nPVCPl««>

Patfl of Completion.. Marrh 1O( 1076

WELL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay

Dirt

Limestone

Blue Clay

Blue Limestone

Grey Rock

Blue Rock

8" hole to 28 ft- cas
~T — __ flfoiit od H Mo^totw^^^^

OLD WELL FILLED LIMBS'

. ^. .
' •• \

ss^/i

From

0 Feet

2

16

28

40

ff * ̂  f f
MX* 55

ng drove

CHE DUST.

To

2 Ft

16

28

40
i

ftft 55

75

;o 34

-

,

BAILING OR PUMPING TEST
(Specify one by circling) ^

Test Rate..lj?. G.P.M. Duration of test l/2_JtlC..hrs.
to 75 (fjOP).. _ March 18, 1976

Static IflYflH5(*p*h t« -wa*«*r- - ^ **,

Quality (clear, clon<?y, *na«-^ o^or) cl_e-*?f,,
Well Capacity 15 GPM *•

P^mn Iniitfllled fnr Snell Well Dip.
• *

SKETCH SHOWING LOCATION

Locate In reference to numbered
State Highways, St. Intersections, County roads, etc.

*

1*1 jni&fev'W '̂*I C A

w. 'v'\

TWIH« m«, Xyp\ torinCSnellWeHDrfinM.P^^ Wf{&?tf£
^ (^^) '313 WorkWyRd L&L» /

A^«« V\^// l«u«i,OHo 45337 fi.^,.^ ^T^f ^/

/ ^
U* y ij^mOu^. •!•

Q ' «•\_,> Ci«

5.

**f Jf?^

^^^
#If additional space is needed to complete well log, use next consecutive numbered form.



PLEASE USE PENCIL
OR TYPEWRITER

IPO NOT USB INK.|

County.

Owner

Location of property

WEL{7.U>G AND DRILLING REPjpUT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio 43212

ORIGINAL

N9 374018

S «-+?nn of Township

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter

Type of screen

Type of pump.

Capacity of

Pumping Rate

Drawdown

G.P.M. Duration of test

ft. Date

F

7 ^^T "̂ *̂

level-depth to water-

Quality (clear, cloudy, taste, odor)..

hrs.

ft.

Depth of pump setting..

Date of completion..../ /.'..

WELL LOG* SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet 3 Ft.

w.

LORIN C S
See reverse side for instructions

Drilling Firm

Address _

Date

Signed

*If additional space is needed to complete well log, use next consecutive numbered form.



N<5 CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

WEI LOG AND DRILLING REf RT
State ot Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square

Columbus, Ohio 43224

ORIGINAL

51129
77$

7 7
OF TOWNSHIP.

n
OR tie &£-

CONSTRUCTION DETAILS TR PUMPING TEST
• (specify one by circling)

XT t .— . A +\ f\
l/| \ i«w • • in

Casing diameter

Type of screen

Type of pump _

jj& ... . Length of casing.

. Length of screen.

Test rate gpm Duration of t««t S hr.

Drawdown.

Static revel

Capacity of pump.

k£-
•»' * Quality (clear, cloudy, taste, odor). C /,,& CUT

Depth of pump setting.

~» ~ / V /*}*? 7~I Of rnmplatinn f - ~ f f ~ f f f a Pump installed I

WELL LOG* SKETCH SHOWING LOCATION

Formations: sandstone, shale.
limestone, gravel, clay From To

Locate in reference to numbered
state highways, street intersections, county roads, etc.

L:k
Oft

a r\

w
\ -V

. ey

DRILLING FIRM.

ADDRESS,

DATE.

SIGNED.

*lf additional space Is needed to complete well log, use next consecutive numbered form.



WEIf LOG AND DRILLING REr RT
State of Ohio

NO,CARBON PAPER DEPARTMENT OF NATURAL RESOURCES Mft * - o o o r-
NECESSARY— Division of Water nV' *H O O G 0

SELF-TRANSCRIBING 65 S. Front St., Rm. 815 Phone (614) 469-2646
<^>s. Columbus. Ohio 43215

Yl I r t_ f iy*&t -U TftmnMrfi fr/l/C^lP ¥\ / fi«-4int« nf Tnamohln A

ORIOIHAZ.

Location of property.

CONSTRUCTION DETAILS

Casing diametfi* \ff, T^n^fii <>f casing 2 <j
•M 1 ) 1 /^ • ^™^-"—

^^ I . / y y
Tvneofpmnp Old r> W\£- r*',5r£ /^

OpnrJty *rf pnmp ?f l f t £ ' ' • /r '

"̂  ~" JJ " 7/
*

WELL LOG*

Formations
Sandstone^ shale, limestone,

gravel and clay

j£T*i*y

Lint slip e
: Jwi.CL&V. jfc <?/ ** V'tfjt

r'} ) . _. x-» y i/ iX /^ ^ ^ Ap J f

VJAT^> *.r MI'

100?

Froni

0 Feet

V

£.4"

_' ' '

To

^Pfc

yy d'

£ .3

*7/

-

LBAILINQX>R PUMPING TEST
(Specify one by circling)

Test Rate /-^ G.P.M. Duration of test. jL hrs.

f5tfl*<- I*mn1-?«ntfc tn ««*!«• 4^ ft

Onallty (clear, cloudy, taste, «*ftr) /^1Z 6«K

Pump Installed by , jflf/Si^-^fi^Wair^.^-...

SKETCH SHOWING LOCATION "

Locate in reference to nombered
State Highways, St. Intersections, County roads, etc.

•~~t.

w

N

5 ^

S

• r, .

Drilling Firm Date.

anace is needed to complete well log, use next consecutive numbered form.



LOG AND DRILLING
OBlQESAi-

Owner £!

Location of property.1!*?...

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
1500 Dublin Road
Columbus, Ohio

._ Section of Township..
• ' . . - • ' I J / j j

—.Address l.D.-A,

No. 200622

92.

CONSTRUCTION DETAILS, BAILING OR PUMPING TEST

5&t Jf ' ' **f
...'..Q.. Length of casing. /_ :

Type of screen Length of screen

Type of pump.—

Capacity of pump .. ._ _..

Depth of pump setting ...... .-._.

Date of completion :.: : :„

Pumping rat^-.y. G.P.M. Duration of test hrs.

Drawdown.....^/. ft.

Developed c*pacity

Static level—depth to water „....:' ft.

Pump installed by :—

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

.../ Ft.

31
N.

•Sr.

V M 0 3
• ->«-»
• . i"j

s.
See reverse side for instructions

Drilling "Firm

Address ...



NO, CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

WEf LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

No. 394820

.Section of Townshi

Location of property

CONSTRUCTION DETAILS
B A I J G OR^rtlPING TEST

^Specify <We by circling)

Capacity of

Casing diameter
•«

Type of screen.-^

..Length of casing,

screen.

y
Test Rate..̂ z î»r...G.P.M. Duration of test..jr^r.. hrs.

' /» ̂ ~T x. n >• X *7 y

.Q.Q,

Depth of pump setting.,^^ ..̂ ^zyT*—

f /;

Static level-depth to water.

Quality (clear, cloudy, taste, odor).

Date of completion... Pump

WELL LOG* SKETCH SHOWXMG LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
Locate in reference to numbered

State Highways, St. Intersections, County roads, «tc.

*If additional space is needed to complete well log, ture next consecutive numbered form.



NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

County.

Owner .

LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone (614) 469-2646
_Columbus, Ohio 43215

o£ Township.

Nn

n°m

10

Location of property.

CONSTRUCTION DETAILS

fIVpft o£ pump - * ^^ -Xy

CnpflrftT nf rniirp -C" «*r ̂ *^^

Patfl of completion . ^ , '̂̂ c'- *~ /-^*

WELLLOQ*

Fonnatloos
Sandstone, shale, limestone,

gravel and clay

-r*/0 S*'*
. gL^A^.

tf'S- & c lrx^<f
/ /y^ c?

•"
-

..

-

WGQ

From

0 Feet

IM^pjK««*4B ̂  •̂ ••••M

Xtf

^5^

To

/ Ft.

'/<r

$̂-#

-

BAILING OR PUMPING TEST
(Specify one by circling)

Test Rate.. ..̂ . G.P.M. Duration of test...4?L _hrs.

TVnwrtfrw faff **•, n"f- /' / ^ " "^ ^>

StaHo levfiMepfh to water /...£!,_ ,,. ft.

Qnnllty (clenr, drmfly, tnntft, rflor) C .^ ,,^ '^

Pmrm tnfit«11«cl W & f^. '..*- ^ {. ^

SKETCH SHOWING LOCATION

Locate In reference to numbered
State Highways, St. Intersections, County roads, etc.

N.
i

? . o""/^- • \

' 3 1 ;,-..,',

• rT^Y ' • '/ * •+ fc \<r
W. 1 U ^ \J E.*̂ *̂  t \ ^

T C \
C \

T \

V*lu >S 7//a/ty l*

w c S T v f *#*" RtV*l?

Drilling Finn

Address -£.

Date.

*If additional space ia needed to complete well log, use next consecutive numbered form.



NO CARBON PAPER

NECESSARY-

SELF-TRAN5CRIBING

WELf LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square

Columbus, Ohio 43224

601872^

.SECTION OF TOWMSMIP

. J&

LOCATION OF PROPERTY. 40/7 /y//^A»r^Mr-

CONSTRUCTION DETAILS BAILINGOR PUMPING TEST
on* bv circlino)

Casing diameter

Type of screen _

f pump_t

. Length of casing.

, Length of screen.

"a T««t rata „ gpm Duration of t«wt . X .hr

~/~ * "2—

Static level (depth to water)_:

Quality (clear, cloudy, taste, odor).

Depth of pump setting .

of completion ___ Pump installed by.

WELL LOG* SKETCH SHOWING LOCATION

Formations: sandstone, shale,
limestone, gravel, clay From To

Locate in reference to numbered
state highways, street intersections, county roads, etc.

Oft ft N

QUILLING DATE. x /)

•I ONE

•if additional space Is needed to complete well log, use next consecutive numbered form.

ORIGINAL COPY-ODNR.DIVISION OF WATER, FOUNTAIN SQ.,COLS.,OHIO 43224



WfcLL LOG AND DRILLING REPORT

»•;*•'•' State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio,

County...
Section of Township

J . . . . - - . . or Lot Numberfn-vHT'rH - Towns

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter of casing J....O....

Type of screen Length of screen.. ....'. ~

Type of pump _ — - ~

Capacity of pump .". _'-..'—' -— ::.J.:~'.~—:'..

Depth of pump setting

Pumping rate.../..$—G.P.M. Duration of test.../. hrs.

Drawdown .̂.._ ft. Date...../_.£./J.//..£3.

Developed capacity . ..-. .._

•Static levels-depth to water......4...... _ ft.

.Pump installed by „•. : .......

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From' To ,

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

<

OFeet .̂ ......Ft. N.

5
21

.;.,••::;;O-;::::"H JA

I46S

1 ^ r*~r , * , » • - r -L- i v\v : i\

• V/ }o r^tji- •

'••J .:.;'.^t:"'.

;a

reverse side for instructions



WEf

NO CARBON PAPER
NECESSARY-

SELF-TRANSCR.B.NG

AND DRILLING RE' WT
State of Ohio j

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square

Columbus, Ohio 43224

ORIGINAL

COUNTY
UontaomtAy

° J

Randolph
SECTION OF TOWNSHIP

IT 1 O O Jl O
0 1 0 J 4 ̂

<-) '
f

OWMFR Pennl4 locfene* »r>p,o«« Rlne.hait Rd, Un-ton, (?h^o

, or-A-r.oM OP i»BOP«-rv //2 mile, S oi Ulanl Uont. Co. Une Rd on Rlne.ha*t Rd la*t S1

CONSTRUCTION DETAILS

c J^ It /1 2} titj/f h jo/t f*.D £Jfc_ 2 ^ A <£

;
Typn nf erraan . 1 ongth nf crraan

Typ«» rtf pump _

x r«pa<~ity nf pi imp

Data nf rnmpl«tinn_

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

VlJit S Clay
Mud and 4 and
Llme.Atone.
Blue ctay

HaAd Light blue. *.
White, and 8 A own A
tfjud blue Aocfe
blue Aocfe

34e</ Aocfe
blue Jtocfe
blue clay < ^ocfe
HaJid blue ^nale A

T7 £f *" P-^Pfe ^<
RE6ARPIW6 SURFACE WAT

could be because
taking 04 lono io
i r r y » ./ i K j. y /

From

O f t

70

70

Z Z

Jck 25

>cfe 42
52

57
65

*2

94
cfe 702

t In hot
R i
» {£» '
&z£c^t /i

» c rt /^

To

ft

7Z I«U^

Z Z

25

42

52

57

65
82

94

102 -

105

i. 5V ci

I Of My. ffl'l

li. deepi
LleA. A;

• - ; • ; • * '

BAILING OR PUMPING TEST
/ . (specify on* by circling)

T«%st r^tB..,.. *. gpm Diiratinn of test hr

nrauuHm<m ft

Static level (depth to water)

Quality (clear, cloudy, taste.
M0A/PA? HORNING t
QUX. z/v gal.
Piimp instnllarl hy_. ,._

n»ta Oc* 29> ^9 7 9

7 U to Watt*.
^ cle.a*
7 it f jAom top, balled

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

face i0a£e*J

i

\t* "" A.J A-Jj|

w

y
minted In place..

Jte ttfate^ at 31 '
*.*., and ti, not

3S it couldn't

Lorln C. Snell /^/^"^
DRii_LiNa PIRM ... , „ mi-i-1 w MirkleV Rn^" OATH LJf y '/

\ 9&1** **" 'LL . t ff \f t t ^f f -^7
LaUra' ° l?oo .i«u»n C^T *SJ

N

V

A* Jl ^^

s
/<?7 ?

f fl J *

*lf additional space is needed to complete well log. use next consecutive numbered form.



PLEASE USE PENCIL
OR TYPEWRITER
DO NOT USE INK.

WF • LOG AND DRILLING REf RT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus 12, Ohio

ORIGIN;

Owner

Location of property..̂ J£L3

N9 3228S

a
....Section of Township .\

-Address _.X-^-^-~-f- £a~z£-£ff..&~ —

•T^ &'£Cfy?JjA *Z?.J. £&.' .̂/.l* jB&f.

tf &f&
CONSTRUCTION DETAILS

^ 7CD
BAILING OR PUMPING TEST

Casing diameter *£-/*.

Type of screen

Type of

...Length of casing....

Length of screen

Capacity of pump

Depth of pump setting-

Ddte of completion— .

Pumping Rate..__X—G.P.M. Duration of test-

Drawdown—— . ft. Date.—.'.

Static level-depth to water /^i

Quality (clear, cloudy, taste, odor)...

J £.M

.ft.

Pump installed by-

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

See reverse side for instructions

Drilling Firm

Address

Date ...



NO CARBON PAPER

NECESSARY-
SELF-TRANSCR.B.NG

WEf LOG AND DRILLING REr

State of Ohio
DEPARTMENT OF NATURAL

Division of Water
Fountain Square

Columbus, Ohio 43224

518341

ORIGINAL

'a1-'

OWNER ^a^ *• Ca-6-oe-W, J* . Ann»Ess^30 ttote. Rd, Union, Ohio

., O^AT,™ «* «oo«-rv Old Hill Road 1/2 mile, touth oi AUam-c Mont. Co L-tne Rd ,

CONSTRUCTION DETAILS

rasing diamntnr „.„ ,. Ml , __ Lnnqth of r.jusing,

Typo nf srrAon , ^ , „_ 1 ongt h nf errAAp — . ,

<7ap^^-!ty nf p«"np. ,. , , ,

Pf>p«fi nf ruifpp Kottinn ,

Datfl of rnirtplfltinn

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

TEST HOLE # 7; I en top

G*e.y Rock
BlitGi -City & Rocfe
Hcuid Blue, lock
Blue. Clay s Rock

TEST HOLE * 2: (ia*the.J
VifLt & clay
JitfittLh of. Annii S mu.d itii
G*.e.tf -tocfe \haJid)
Blue, clay s Jiock

PROVUCTION WEIL #3: (5 •
fo4.mnt4.onA 4ame a* it- (

8" hole. dJiille.d top to
lufa-i, in. *J hole.f with 2

W E I L #3 RECOVERS about

,.
SS^/f

From

o^ chti-ll

14
32

50
75
Of

C-djA*t &

/t All t / ill

75
35

t away ,
ace* iet

ottoa (i
^ °t '

35 aa/ (
, . :

• ' • ;
1 ' J - ' / ' J ,

To

ft
' 1 j

12 32

5**
75
9<

T Iff # I

lOAl*. tO
75

35

f C P%f?

AOW '2)
C£ JkCnax.

o 720 ^
%" t)i? ca

fERWIGf/T

i-JC-

BAILING OR PUMPING TEST
(specify one by circling)

ToEt rtrta__. gpm Duration of test ___

nr.^««, *t na»

*,„*,. ,».», ,^rK *„ -,.,«,,

Quality (rl«nr, r.lniidy, tnsta, odor),,.,. ,

Pi imp install^ fly

»«

uu
SKETCH SHOWING LOCATION U

Locate in reference to numbered H
state highways, street intersections, county roads, EEC.

N

i — —

xt 10 it .

We. A 7 io 7% GPttX ^VT —

t hut it a 10 it o( fSoipe.
ing with pacfee* *tt -^Sae and

S
LorfnC.Snelt /p ,+ // ) <?/7 */

mu.i ,Mr. .T.RM «313 W. MarkloV Roa^ r^-rmrJCJ /r 1 7fl ' /
Laura. Ohio 45^7 ... /o/ S 1 // , /J

/VPPRFS.S fiafi-422Z •.ONBD/^^^/ ./ /Ut/Sv'

ll Aiis^slW.

M\

1

*lf additional space is needed to complete well log. use next consecutive numbered form.



NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

WEL; LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square

Columbus, Ohio 43224

^ Q 1 1 4 3O J J. J. t O

v
, TOWNSHIP. .SECTION OF TOWNSHIP

OF 72. ^lf t/ oiort- Ph/1 ItfHJ^jSa ,'rJ> rtf OI<-1

rnNSTRIICTHIM DETAILS

/ " ^#^?/Casing dianwtcw ___ig. .„ Length nf rasing fjy ...
F

Tyrw» nf nrrAATl ., 1 «nglK nf tu-raan „

C«p*(Mty nf fu^np

Dirt* of f*n*npl«tiftrt

WELL LOG* .

Formations: sandstone, shale,
limestone, gravel, clay

7^/7^/y y cfay
m -

J-//fttbr<dte* $/us 0 /̂d.
3^W/7 t̂a?/̂

3^^ v^/to)A
i

-

v-. . • • : •-

., . ., . -,„, .„

From

Oft

7-/V.

, ^^.

33-&.
tt-&.

•

.._,.;

To

7 «
60&-.

<?3-P+.

?&*.
M*-t*

„ LÎ J ^ :

BAILING OH$UMPING>TEST
. (specify one by circling)

Test rate_4

Drawdown '

•BL/£2__. Bpm Duration of test _<dHEL_Ĵ IL_ hrs

,3̂ *

Quality (rlfl«r, cloudy, «*atAr odor) _C /̂«?d)X"

Pump install*^fhy O^flf.r

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

IE

w
t

2

t

N

I rtumv Lint. rvdl.

-§
C

?5

Union- Phi|li/35bur<* Bd,

s

r

E

imcwrMl fomit•if additional space Is n««d«d to complate well log. UM next consecutive numbered

nnain nnficmu nr uiirro rniiiiTAiy en rnic num xooo>i /?/



NCX CARBON PAPER
NECESSARY-

WEI/ LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
of Water

TOWNSHIP* tfC //> A SECTION OF TOWNSHIP

#C

598290

-A,*/r<5-,

LOCATION OF PROPERTY.

CONSTRUCTION DETAILS

Cubing diamntnr _-O 1 nnnth of raising „, / ^ "

sjf «•/ /3 r*. if < / h 1*^

Cnpncity of pump m,_f.^ £?~PS*~i
j

J £-4*~ ***Oftpth of r^m^> fmttlng __Z__A '

* '

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

/"/«y

4"/>rvoflK J'/tfx-/<

//xv^tf^TV^t

^/^/.£.

C /Av%^ 5 ,̂̂  c_

<A^tt

,

5^5^

From

O f t . , -

V
<Po

f,-*^ ^ J

^5 9

/rP^

To

a/ • ft

'•i3^-- V'A

_^y
9 _5
JA&

s -̂0 /

»•""

BAILING OR PUMPING TEST
. (specify one by circling)

"f'sftJfJ c.* * 'f~~ j f J& o'—
f '

jj •* J/
Stntic IflVfll (depth to ummrj. ~ f ~r

P^mp mfftfl11^ Yff^JLf.r^ ^ " ^" Srfif~^7S '̂liy

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

\ r N

' '. »/
' ' ^N

w ^

fct- 70

S

1

•if additional spec* )• needed to complete well tog, use next consecutive numbered form.

i onov . nnwo niuicmu nr WATPR H1IIMTAIN Sf\ nHIH 43??4



PLEASE USE PENCIL
OR TYPEWRITER

I DO NOT USE INK. I1 - = - *•*

WEL^'.OG AND DRILLING REPp*T
State of Ohio V

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio 43212

Section of

OftlOINAL

N9 373192

Location

"^G f^b s—^-^r _ - - «nnresii _

<Zz~££Mt£££L&*&
u

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Length of casingr

of screen

Pumping Rat£SsiJ G.P.M. Duca,tion of t§stSs£ hrs.
x*7-7 x /5/^ / //£> H?

Drawdown...y<!!ilX- ft. DaterrX—^ri^yf..^....™. __

Static level-depth to water C^T.̂ .̂,̂ . ft.

Capacity of pump.

Depth of pump

Date of

Quality (clear, cloudy, taste, odor)—-v=rr

*v>

Pump installed by-

WELL LOG* SKETCH SHOWING LOCATION

Address /..f-..fx..-.

o complete well log, uae -irtunbered form.consecutive*If ad



GARLAND ROAD TEST PIT SUMMARY Page 1 of 11

Test Pit #

TP1A

TP1B

TP2

TP3

TP4

TP5

TP6

TP7

Date Location

10/11/94 AreaV

10/11/94 AreaV

10/11/94 Area I

10/11/94 Area IV

Staging Area

10/11/94 Area IV

Staging Area

10/11/94 Area IV

Staging Area

10/11/94 Area IV

10/11/94 Area II

Depth Observations

2 ft Dark Sandy Loam mixed debris
N side 4 ft Brown Sandy Gravel
mixed debris plastic, metal
5 ft MT 55 drum
5-7ft 5x5 gal, 2x55 gal

Width 8 ft. Length 10 ft

2 ft Dark Sandy Loam mixed debris,
S side 4 ft Tan Sandy Gravel mixed debris
plastic, foam, metal
5-7 ft crushed cardboard quart oil containers

Width 8 ft. Length 10 ft

2 ft Dark Organic Loam
S fence 4 ft Dark Organic Loam Gravel
Width 8 ft. Length 15 ft

2 ft Tan Sandy Loam Gravel
plastic, dash debris
4 ft tan Sandy Gravel Drum carcass

Width 8 ft, Length 25 ft

2 ft Tan Sandy Loam Gravel
plastic, dash debris
4 ft Tan Sandy Gravel

Width 8 ft. Length 25 ft

2 ft Tan Sandy Loam Gravel
plastic, dash debris
4 ft Tan Sandy Gravel

Width 8 ft, Length 25 ft

2 ft Tan Sandy Gravel
plastic, dash debris
4 ft Tan Sandy Gravel

Width 8 ft, Length 20 ft

2 ft Dark Sandy Loam Gravel
mixed debris, water heater
4 ft Tan Sandy Gravel

Width 8 ft. Length 25 ft

CRA 700 (1)



GARLAND ROAD TEST PIT SUMMARY Page 2 of 11

TP8 10/11/94 Area II

TP9

TP10

TB11

TP12

TP13

TP14

TP15

10/12/94 Area IV

12/2/94 Area IV

11/17/94

11/17/94

11/17/94

1/5/95

Area I
D&G

Area I
D&G

Area I
D&G

Area IV

River Bank

1/5/95 Area IV

Berm

2 ft Dark Sandy Loam Gravel
mixed debris, plastic
4 ft Tan Sandy Gravel

Width 8 ft Length 25 ft

1 ft Tan Sandy Loam Gravel
mixed debris, plastic, metal
2-3 ft Tan Sandy Gravel

Width 8 ft. Length 20 ft

1 ft Tan Sandy Loam Gravel
mixed debris, plastic, metal
2-3 ft Tan Sand Gravel

Width 6 ft. Length 25 ft

3 ft Dark Sandy Loam mixed debris
plastic, dash material, foam

Width 2 ft, Length 15 ft

3 ft Dark Sandy Loam mixed debris
plastic, dash material, foam

Width 2 ft, Length 15 ft

3 ft Dark Sandy Loam mixed debris
plastic, dash material, foam

Width 2 ft, Length 15 ft

Surficial MT 55
2 ft Dark Sandy Loam
6 ft Dark Sandy Loam Gravel
no debris
PID=DL

Width 2 ft, Length 6 ft

Surficial MT 2 x 5 Ag
2 ft Dark Loam, Tire
4 ft Dark Sandy Loam
PID=DL

Width 2 ft, Length 6 ft

CRA 7013 (1)



GARLAND ROAD TEST PIT SUMMARY Page 3 of 11

TP16

TP17

TP18

TP19

1/5/95 Area IV
a series of
3 Test Pits

each

1/6/95 Area IV

Roadway
Send

1/6/95 Area IV

a series of
2 Test Pits
roadway
midway

each

1/6/95 Area IV

TP20 1/6/95

TP21 1/6/95

each

Area IV
haul road
back of
staging

Area IV
l O f t S
ofTP20

Surficial MTs 3 x 55s
2 ft Dark Sandy Loam
5 ft Dark Sandy Loam Gravel
MT 5 gal minor debris, tires, car parts
PID=DL

Width 2 ft, Length 6 ft

Surficial Trash Burner
2 ft Tan Sandy Gravel
6 ft Tan Sandy Gravel
PID=DL

Width 2 ft, Length 6 ft

Surficial MT 55 x 5 gal
2 ft Tan Sandy Loam Gravel
mixed debris, auto parts, metal,
tires, construction
4 ft Dark Sandy Gravel mixed debris
5 gal MT, auto parts, tubing, wheels
PID=DL

Width 2 ft, Length 6 ft

Surficial MT 55, Metal Trough
2 ft Dark Sandy Loam
6 ft Sandy Loam Gravel
PID=DL

Width 2 ft, Length 6 ft

Surficial MT 55, Metal
2 ft Dark Sandy Loam Gravel
mixed debris metal, rubber, plastic
4 ft Sandy Loam Gravel
dense area mixed debris
6 ft Sandy Gravel
PID=500

Width 2 ft, Length 6 ft

2 ft Dark Sandy Loam Gravel
4 ft Sandy Gravel mixed debris
rubber, plastic, metal
6 ft Sandy Gravel
PID=DL

Width 2 ft, Length 6 ft

CRA70OO)



GARLAND ROAD TEST PIT SUMMARY Page 4 of 11

TP22 1/6/95 Area IV

haul road
E of Staging
area

TP23 1/6/95 Area IV

roadway
north

TP24

TP25

TP26

1/6/95 Area IE
EofHM
SofHU
20ft

1/6/95 Area IE
EofHU
SofHL3
40f t

3/21/95 Area V

bend in
road

2 ft Sandy Loam Gravel
dispersed mixed debris
plastic, dash, metal
4 ft Sandy Gravel mixed debris
6 ft Sandy Gravel
PID=DL

Width 2 ft. Length 6 ft

2 ft Tan Sandy Loam Gravel
mixed debris, construction, auto, trash
4 ft Tan Sandy Gravel mixed debris
MT 5, auto, construction, trash
6 ft Sandy Gravel mixed debris
PID=DL

Width 2 ft. Length 6 ft

2 ft Dark Sandy Loam
4 ft Dark Sandy Loam
debris, 55 gal drums

Width 2 ft, Length 6 ft

2 ft Dark Sandy Loam
4 ft Dark Sandy Loam
55 gal Drums

Width 2 ft, Length 6 ft

2 ft Tan Sandy Loam Gravel
mixed debris, trash
4 ft Sandy Gravel Grey-Black
mixed debris, trash, wood
6 ft Sandy Gravel Brown-Black
mixed debris, trash, wood
P1D=DL

Width 2 ft, Length 15 ft

CRA70UO)



GARLAND ROAD TEST PIT SUMMARY Page 5 of 11

TP27 3/23/95 Area V
3/27 & 3/30

Nof
Pad III

TP28 3/23/95 Area V

6 f t W
TP1

TP29 3/23/95 Area V

6 f t E
TP1

TP30 3/24/95 Area IV

E-W

CRA 7043(1)

2 ft Tan Sandy Loam Gravel
mixed debris, trash, auto muffler
4 ft Sandy Gravel Grey-Brown
mixed debris, trash, metal, rubber
2 MT drum, 1 drum asbestos
6 ft Sandy Gravel Grey-Dark Brown
mixed debris, pipe, plastic, tire, rubber, trash
8 ft Dark Sandy Loam Gravel
1 drum asbestos, 2 drums,
mixed debris, plastic
10 ft Dark Sandy Loam Gravel
8 drums, 1 yd soil, mixed debris
12 ft Dark Sandy Loam Gravel
light debris
PID= (soil 100 drums -150)

Width 8 ft (center), Length 25 ft

2 ft Dark Brown Sandy Loam Gravel
mixed debris, trash
4 ft Sandy Gravel brown-black
mixed debris, plastic, trash
6 ft Sandy Gravel, grey, brown-black
MT 6 gal, mixed debris, trash, tire
rubber, plastic
7 ft Sandy Gravel brown-black
impacted soil, mixed trash, plastic
PID = DL-500

Width 2 ft. Length 30 ft

2 ft Dark Brown Sandy Loam Gravel
mixed debris, trash
4 ft Sandy Gravel, grey, brown-black
mixed debris, trash
6 ft Sandy Gravel grey, brown-black
mixed debris, trash, Qt oil cont.
7 ft Sandy Gravel brown black
mixed debris, plastic
PID=DL

Width 2 ft, Length 25 ft

2 ft Dark Tan-Brown Sandy Loam
4 ft Sandy Loam Gravel brown-black
mixed debris, trash, plastic
6 ft Sandy Gravel 5 in. grey lens
@ 5 ft brown-black, Laundry Washer
mixed debris, trash, plastic, wood
8 ft Sandy Gravel brown-black, plastic
PID=DL
Width 2 ft. Length 25 ft



GARLAND ROAD TEST PIT SUMMARY Page6of l l

TP31 3/27/95 Area V

EtoW
Sof
TP1

TP32 3/27/95

TP33 3/27/95

Area HI
along
ridge

N-S

Area III
Sof
n-ni
line

E-W

TP34 3/28/95 Area 1G

2 ft Dark Tan-Brown Sandy Loam Gravel
4 ft Sandy Gravel grey-brown
mixed debris, trash, plastic, metal
6 ft Sandy Gravel brown-grey @ E end
mixed debris, plastic, trash, wood
7 ft Sandy Gravel brown-black
2x5 gal MT 2x5 gal carcass PID=DL
PID=DL

Width 2 ft, Length 25 ft

2 ft Dark Tan-Brown Sandy Loam
4 ft Sandy Gravel brown-tan
6 ft Sandy Gravel black-grey
mixed debris, trash, plastic
P1D=DL

Width 2 ft. Length 25 ft

2 ft Dark Brown Sandy Loam
4 ft Sandy Gravel, grey-black
mixed debris, plastic, metal,
wood, trash
2 drums @ E end (paint)
6 ft Sandy Gravel grey-black
mixed debris, wood, plastic, rubber
tires, trash, 2 drum carcass @ E end
8 ft Sandy Gravel grey-black
mixed debris, wood, plastic, rubber
tires, trash
PID=DL

Width 2 ft. Length 30 ft

2 ft Dark Sandy Loam
MT 5 gal drums, mixed debris
4 ft Dark Sandy Loam/Tan Sandy Loam
mixed debris, plastic, dash
6 ft Tan-Orange Sandy Loam S end
plastic, dash, metal banding N end
8 ft Brown Sandy Loam large metal
objects, N end banding,
homogenous soil S end
10 ft Brown Sandy Loam,
PID=DL

Width 2 ft, Length 37 ft

CKA70O(I)



GARLAND ROAD TEST PIT SUMMARY Page 7 of 11

TP35 3/28/95 AreaIG

TP36 3/28/95 Area IG

TP37 3/31/95 AreaIG

NW-SE

TP38

TP39

TP40

3/31/95 AreaIG

E-W

3/31/95 AreaIG

E-W

4/1/95 Area IE

N-S

2 ft Dark Sandy Loam
4 ft Dark Sandy Loam/Tan Sandy Gravel
plastic E end, 5 gal drums W end,
6 ft Brown Sandy Loam plastic E end,
W end orange paint material
8 ft Brown Sandy Loam, plastic E end
10 ft Brown Sandy Loam,
homogenous soil
PID (soil=DL, 5 gal drum=12)

Width 2 ft, Length 58 ft

2 ft Dark Sandy Loam
55 gal paint drum W end
plastic, dash
4 ft Dark Sandy Loam
plastic, dash
6 ft Dark Sandy Loam
8 ft Dark Sandy Loam
homogenous soil
10 ft Dark Sandy Loam
homogenous soil
PID (soil=DL, 55 gal drum=55)

Width 2 ft, Length 2 ft

6 inch - 2 ft Tan Sandy Gravel
4 ft Brown Sandy Gravel w/plasric, dash debris
6 ft Dark Sandy Loam; homogenous soil
8 ft Dark Sandy Loam; homogenous soil

Width 2 ft. Length 25 ft

1 ft Tan Sandy Gravel
6 ft Brown Sandy Gravel w/plastic, dash debris
One RCRA empty found midway in trench
8 ft Dark Sandy Loam; homogenous soil

Width 2 ft, Length 30 ft

1 ft Tan Sandy Gravel
3 ft Brown Sandy Gravel w/plasric, dash debris
5 ft Dark Sandy Loam; homogenous soil
6 ft Dark Sandy Loam; homogenous soil

2 ft Tan Sandy Gravel
8 ft Brown Sandy Gravel w/plastic, dash
debris, metal banding. Six RCRA empties
16 ft Dark Brown Loam; Minimal debris.

Width 2 ft, Length 25 ft
CRA70O(I>



GARLAND ROAD TEST PIT SUMMARY Page 8 of 11

TP41

TP42

TP43

TP44

TP45

TP46

TP47

4/1/95 Area IE

N-S

4/1/95 Area IE

N-S

4/10/95 Area 1C

5/2/95 Area IIB

E-W

5/2/95 Area II

E-W

5/2/95 Area II

N-W

5/8/95 Area IIB

E-W

2 ft Tan Sandy Gravel
8 ft Brown Sandy Gravel 2/plasnc, dash
debris/ banding material
18 ft Dark Brown Loam; Minimal debris

Width 2 ft, Length 30 ft

3ft Tan Sandy Gravel
8 ft Brown Sandy Gravel w/plastic, dash debris
16 ft Dark Brown Loam; Minimal debris.

Width 2 ft, Length 25 ft

1ft Tan Sandy Gravel
3 ft Plastic, dash debris
12 ft Homogenous brown gravel material

Width 2 ft, Length 30 ft

1 ft Tan Sandy Gravel
6 ft Municipal Waste, dash debris

Width 2 ft, Length 30 ft

1 ft Tan Sandy Gravel
1.5 ft Grey Gravel Vein
6 ft Municipal waste, some dash debris
8 ft Dash debris

Width 2 ft, Length 30 ft

2 ft Tan sandy Gravel
8 ft Municipal waste, dash debris
10 ft Dash debris

Width 2 ft, Length 45 ft

.5 ft Tan Sandy Gravel
4 ft Municipal waste, some dash debris
7 ft Light municipal waste

Two drums were found at opposite ends
of excavation. No impacted soil.

Width 2 ft, Length 25 ft

CRA 7043(1)



GARLAND ROAD TEST PIT SUMMARY Page 9 of 11

TP48

TP49

TP50

TP51

TP52

TP53

5/8/95 Area IIB

N-S

5/8/95 Area IIB

NE-SW

5/8/95 Area IIB

5/8/95 Area IIB

NE-SW

5/8/95 Area IIB

E-W

5/8/95 Area II

.5 ft Tan Sandy Gravel
6 ft Municipal waste, dash debris
8 ft Light municipal debris

A potential "cache" of drums were located at the
south end of the excavation. Several drums were
removed, w/more visible

Width 2 ft. Length 35 ft

.5 ft Tan Sandy Gravel
5 ft Municipal waste; dash debris
3 ft Light municipal debris

Black impacted soil was found in the southwest end
of the trench. PID readings were @ 200 PPM.

Width 2 ft, Length 40 ft

"Cache" of drums were found on the first swipe of
the bucket. At least 10 drums became visible. Extent
of the "cache" is unknown.

1 ft Tan Sandy Gravel
2 ft Dash debris
6 ft Dark brown clean fill
10 ft Municipal debris

No drums or impacted materials were found in the
excavation.

Width 2 ft, Length 25 ft

2 ft Tan sandy gravel
3 ft Dash debris
5 ft Brown clean fill
8 ft Municipal debris

No drums or impacted materials were found in the
excavation.

Width 2 ft, Length 25 ft

3 ft Tan sandy gravel
6 ft Dash debris
8 ft Mixed municipal/dash debris

No drums or impacted materials were found in the
excavation.

Width 2 ft, Length 33 ft
CRA70U(1>



GARLAND ROAD TEST PIT SUMMARY Page 10 of 11

TP54 5/19/95 Area IIB

N-S

.5 ft Tan sandy gravel
6 ft Dash debris/ municipal debris
10 ft Light municipal debris

No drums or impacted material found in the
excavation.

TP55

TP56

TP57

TPA

TPB

TPC

TPD

CRA 7013 (I)

5/19/95 N of IIB
N-S

5/23/95 Area IIB

N-S

5/31/95 Area IIB

N-S

6/29/95

6/29/95

6/29/95

6/29/95

Width 2 ft, Length 15 ft

1 ft Tan sandy gravel
6 ft Municipal debris

No drums or impacted material found in the
excavation.

Width 2 ft. Length 15 ft

8 ft Dash debris/ municipal waste
10 ft Dark brown homogenous material

Excavation was placed in the bottom of the first
excavation in Area lib. Total depth from original
grade was approximately 15 ft.

Width 2 ft. Length 15 ft

2 ft Tan sandy gravel
8 ft Heavy dash debris, municipal waste
15 ft Light municipal debris

Two drums and 3 RCRA empties were removed from
the excavation. No "caches" were found.

Width 2 ft. Length 30 ft

15 ft x 3 ft x 4 ft deep
PID=ND
All native, no debris
Brown moist, silry sand, trace gravel

15 ft x 3 ft x 5 ft deep
PID=ND
All native, no debris
4-5 Silty sand w/gravel

15 ft x 3 ft x 5 ft deep
PID=ND
All native, no debris

15 ft x 3 ft x 5 ft deep
PID=ND
All native, no debris



GARLAND ROAD TEST FIT SUMMARY Page l lo f l l

Landfill Side of Berm

TPE 6/29/95

TPF 6/29/95

TPG 6/29/95

TPH 6/29/95

TPI 6/29/95 Area I

12ft x3ft x 6 ft deep
PID=ND
All native - no debris
Brown moist silty sand, trace gravel
4-5 larger stone

12 x 3'x 6'deep
PID=ND
All native - no debris
Brown sand with trace silt and gravel
Water at 6 ft
4 - 6 ft larger stone

12 ft x 3 ft x 6 ft deep
PID=ND
Debris on surface (0 to 1 ft bgs)
All natural from 1 to 6 ft bgs
Brown sand w/gravel
5 ft larger stone

15 ft x 3 ft x 6 ft deep
PID=ND
All native - no debris
Dry brown sand w/gravel

15 ft x 3 ft x 10 inches deep
PID=ND
All native * no debris
gravelly sand, brown, dry

CSA70UO)





APPENDIX B

GROUNDWATER CONTOUR FIGURES

Figure B.I - Shallow Groundwater Contours
Figure B.2 - June 2001 Deep Groundwater Contours
Figure B.3 - June 2002 Deep Groundwater Contours

7043 (14)
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MW-5/BH2-99 *
(794.64) W (794.41)

-799 —

0 MW-9

+ SG-1

(795.01)

LEGEND
GROUNDWATER ELEVATION
(FT. AMSL)

MONITORING WELL LOCATION

STAFF GAUGE LOCATION

WATER LEVEL AUGUST 2000

GROUNDWATER FLOW DIRECTION

SOURCES: U.S.G.S. QUADRANGLE MAP;
WEST MILTON, OHIO
WELL LOCATIONS SURVEYED AUGUST 22 AND 23, 2000
AND JUNE 2001
NOVA CONSULTING INC.

figure B.2

DEEP OVERBURDEN
GROUNDWATER CONTOURS - JUNE 2001

GARLAND ROAD LANDFILL SITE
Miami County, Ohio

07043-90(014)GN-WA048 JUN 26/2006



1 ./I MW-4/BH1-99
^5 *T (800.46)

•799-

0 MW-9

-f-SG-1

(797.07)

LEGEND
GROUNDWATER ELEVATION
(FT. AMSL)

MONITORING WELL LOCATION

STAFF GAUGE LOCATION

WATER LEVEL
figure B.3

=C> GROUNDWATER FLOW DIRECTION DEEP OVERBURDEN

SOURCES U S G S QUADRANGLE MAP GROUNDWATER CONTOURS - JUNE 2002
WEST MILTON, OHIO
WELL LOCATIONS SURVEYED AUGUST 22 AND 23, 2000
AND JUNE 2001
NOVA CONSULTING INC.

fiARI AMR RHAH I ANDF!!V3/Ar\l_/AIN LJ r\\JI-\LJ L/AINLT ILL.

Miami nni /nfi/ Dh/'nM/a/77/ ^OUniy, C////C?

07043-90(014)GN-WA047 JUN 26/2006





APPENDIX C

SLUG TEST RESULTS
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GARLAND ROAD LANDFILL SITE
SLUG TEST CALCULATION SPREADSHEET
TAKEN FROM BOUWER AND RICE, 1976. (REVISED 1986)

[DEFINITION OF PARAMETER^

T = TRANSMISSIVITY OF AQUIFER (LENGTHA2/TIME)
K = HYDRAULIC CONDUCTIVITY OF THE AQUIFER (LENGTH/TIME)
Y = DRAWDOWN IN THE WELL (LENGTH): Yt & Yo taken from semilog graph
t = TIME: taken from semilog graph
Rw = HORIZONTAL DISTANCE FROM WELL CENTER TO ORIGINAL AQUIFER

(WELL RADIUS OR RADIUS OF CASING PLUS THICKNESS OF FILTER PACK)
Re = EFFECTIVE RADIUS OF CONE OF DEPRESSION
Re = INSIDE RADIUS OF THE CASING OR RADIUS OF FILTER PACK (LENGTH)
H = DISTANCE FROM SWL TO BOTTOM OF SCREEN (LENGTH)
D = THICKNESS OF SATURATED AQUIFER (LENGTH)
L = LENGTH OF SCREENED INTERVAL (LENGTH)
C = VALUE FROM BOUWER AND RICE CURVE

SECOND SCENARIO: WHEN THE DISTANCE FROM SWL TO THE BOTTOM
OF THE SCREEN (H) IS EQUAL TO THE THICKNESS
OF THE SATURATED AQUIFER (D): H=D

PARAMETER

C
D
H
L

Rw
ln(Re/Rw) for C

Re
t

Yo
Yt

K (in ft/min)
K (in cm/sec)
T (in ft2/min)
T (in gpd/ft)

WELL
S-6(Falling)

1.8
7.92
7.92
7.92
0.33

2.374599
0.083

0.44
4.57
0.32

0.006241
0.00317

0.049428
532.3995

WELL
S-6(Rising)

1.8
7.92
7.92
7.92
0.33

2.374599
0.083
0.027

0.95
0.63

0.015711
0.007981
0.124429
1340.251

WELL
D-3(Falling)

2
15.92
15.92

10
0.33

2.858938
0.083
0.045
2.75
0.32

0.047072
0.023913
0.749392
8071.85

WELL
D-3(Rising)

2
15.92
15.92

10
0.33

2.858938
0.083
0.044
4.57
0.32

0.05951
0.030231
0.947395
10204.58

WHERE: ln(Re/Rw) = [
K = [(RcA2)*ln(Re/Rw)]/2L
T = K*D in ftA2/min

C/(L/Rw)]A(-1)
(1/1) * ln(Yo/Yt) in ft/min
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S-6 FALLING HEAD TEST
ELAPSED DRAWDOWN DRAWDOWN
TIME FEET FEET
MINUTES

0.0133
0.0333
0.0366
0.05

0.0566
0.0633
0.0666
0.07

0.0733
0.0766
0.08

0.0833
0.0866
0.09

0.0933
0.0966

0.1
0.1033
0.1066
0.11

0.1133
0.1166
0.12

0.1233
0.1266
0.13

0.1333
0.1366
0.14

0.1433
0.1466
0.15

0.1533
0.1566
0 .16

0.1633

-2.305
-1. 814
-1.466
-0.278
-0.221
-0.215
-0.212
-0.209
-0.202
-0.196
-0.193
-0.19

-0.186
-0 .183
-0.183
-0.18
-0.177
-0.174
-0.171
-0.171
-0.167
-0.164
-0.164
-0.161
-0. 158
-0. 158
-0.155
-0.155
-0.151
-0.151
-0.148
-0.148
-0.148
-0.145
-0. 145
-0.142

2.305
1.814
1.466
0.278
0.221
0.215
0.212
0 .209
0.202
0.196
0.193
0.19

0.186
0.183
0.183
0.18
0.177
0.174
0.171
0.171
0.167
0.164
0.164
0.161
0.158
0.158
0.155
0.155
0.151
0.151
0.148
0.148
0.148
0.145
0.145
0 . 142

LOG
OF
DRAWDOWN
0.362671
0.258637
0.166134
-0.55596
-0.65561
-0.66756
-0.67366
-0.67985
-0.69465
-0.70774
-0.71444
-0.72125
-0.73049
-0.73755
-0.73755
-0.74473
-0.75203
-0.75945
-0.767
-0.767

-0.77728
-0.78516
-0.78516
-0.79317
-0.80134
-0.80134
-0.80967
-0.80967
-0.82102
-0 . 82102
-0.82974
-0.82974
-0 .82974
-0.83863
-0 .83863
-0 . 84771

0.1666
0.17

0.1733
0.1766
0.18

0.1833
0.1866
0 .19

0.1933
0.1966

0.2
0.2033
0.2066
0.21

0.2133
0 . 21 fifi

-0.142
-0.142
-0.139
-0. 139
-0.136
-0.136
-0.136
-0.133
-0.133
-0.133
-0.129
-0.129
-0.129
-0.129
-0.126
-0 . 126

0.142
0.142
0.139
0.139
0.136
0.136
0.136
0.133
0.133
0.133
0 .129
0.129
0 .129
0.129
0.126
0 .126

-0.84771
-0.84771
-0.85699
-0.85699
-0.86646
-0.86646
-0.86646
-0.87615
-0.87615
-0.87615
-0.88941
-0.88941
-0.88941
-0.88941
-0.89963
-0.89963



0.22 -0.126 0.126 -0.89963
0.2233 -0.126 0.126 -0.89963
0.2266 -0.123 0.123 -0.91009
0.23 -0.123 0.123 -0.91009

0.2333 -0.123 0.123 -0.91009
0.2366 -0.123 0.123 -0.91009
0.24 -0.12 0.12 -0.92082

0.2433 -0.12 0.12 -0.92082
0.2466 -0.12 0.12 -0.92082
0.25 -0.12 0.12 -0.92082

0.2533 -0.12 0.12 -0.92082
0.2566 -0.117 0.117 -0.93181

0.26 -0.117 0.117 -0.93181
0.2633 -0.117 0.117 -0.93181
0.2666 -0.117 0.117 -0.93181

0.27 -0.117 0.117 -0.93181
0.2733 -0.114 0.114 -0.9431
0.2766 -0.114 0.114 -0.9431

0.28 -0.114 0.114 -0.9431

0.2833 -0.114 0.114 -0.9431
0.2866 -0.114 0.114 -0.9431

0.29 -0.114 0.114 -0.9431
0.2933 -0.11 0.11 -0.95861
0.2966 -0.11 0.11 -0.95861

0.3 -0.11 0.11 -0.95861
0.3033 -0.11 0.11 -0.95861
0.3066 -0.11 0.11 -0.95861

0.31 -0.11 0.11 -0.95861
0.3133 -0.11 0.11 -0.95861
0.3166 -0.11 0.11 -0.95861

0.32 -0.107 0.107 -0.97062
0.3233 -0.107 0.107 -0.97062
0.3266 -0.107 0.107 -0.97062
0.33 -0.107 0.107 -0.97062

0.3333 -0.107 0.107 -0.97062
0.35 -0.104 0.104 -0.98297

0.3666 -0.104 0.104 -0.98297
0.3833 -0.101 0.101 -0.99568

0.4 -0.101 0.101 -0.99568
0.4166 -0.098 0.098 -1.00877
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S-6 RISING HEAD TEST
ELAPSED DRAWDOWN LOG
TIME FEET OF
MINUTES DRAWDOWN

0. 0066
0.01

0.0133
0 .0166
0.02

0 .0233
0.0266
0.03

0.0333
0.0366
0.04

0.0433
0.0466
0.05

0.0533
0.0566

0.06
0.0633
0.0666
0.07

0.0733
0.0766
0.08

0.0833
0.0866
0.09

0.0933
0.0966

0.1
0.1033
0.1066
0.11

0.1133
0.1166
0.12

1.387
0.817
0.728
0.646
0.573
0.541
0.509
0.494
0.446
0.418
0.389
0.367
0.319
0.304
0.285
0.269
0.256
0.243
0.231
0.218
0.209
0.199
0.193
0.183
0.177
0.171
0.164
0.158
0.155
0. 148
0.145
0.142
0.136
0.133
0.129

0.142076
-0 . 08778
-0 .13787
-0 .18977
-0.24185
-0 ,2668

-0.29328
-0.30627
-0.35067
-0.37882
-0.41005
-0.43533
-0.49621
-0.51713
-0.54516
-0.57025
-0.59176
-0.61439
-0.63639
-0.66154
-0.67985
-0. 70115
-0. 71444
-0. 73755
-0. 75203

-0.767
-0.78516
-0. 80134
-0. 80967
-0. 82974
-0. 83863
-0. 84771
-0.86646
-0.87615
-0.88941

0.1233 0.126 -0.89963
0.1266 0.123 -0.91009

0.13 0.12 -0.92082
0.1333 0.117 -0.93181
0.1366 0.114 -0.9431
0.14 0.11 -0.95861
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D-3 RISING HEAD TEST
ELAPSED DRAWDOWN LOG
TIME FEET OF
MIN DRAWDOWN

0.01
0.0133
0.0166

0.02
0.0233
0.0333
0.0633
0.0666
0.07

0.0733
0.0766

0.08
0.0833
0.0866
0.09

0.0933
0.0966

0.1
0.1033
0.1066
0.11

0.1133
0.1166

0.12
0.1233

0.13
0.1333
0.1366
0 .14

0 .1433
0 . 1466

0.15

2.695
1.77

1.162
0.655
0.291
0.228
0.05
0.05
0.044
0.047
0.047
0.034
0.031
0.025
0.019
0.019
0.019
0.015
0.012
0.009
0.009
0.006
0.006
0.006
0.003
0.003
0.003
0.003
0.003
0.003
0.003

0

0.430559
0.247973
0.065206
-0.18376
-0.53611
-0.64207
-1.30103
-1.30103
-1.35655
-1.3279
-1.3279
-1.46852
-1.50864
-1.60206
-1.72125
-1.72125
-1.72125
-1.82391
-1.92082
-2.04576
-2.04576
-2 .22185
-2.22185
-2.22185
-2.52288
-2.52288
-2.52288
-2.52288
-2.52288
-2 .52288
-2.52288

ERR
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LETTERS REGARDING ECOLOGICAL ASSESSMENTS
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OCT-2B-97 0 9 = 1 5 F R O M =

United States Department of the Interior TAKS:,
Fish and Wildlife Service

Reynoldsburg Field Office
6950-H Americana Parkway

Reynoldsburg, Ohio 43068-4115

COMM: 614/469-6923 FAX: 614/469-6919
In Reply Refer to: July 26, 1995

Mr. Pete Curia
Emergency Support Section/ HSE-5J
U.S. Environmental Protection Agency
77 W. Jackson Blvd.
Chicago, IL 60604-3590

Dear Mr. Guria:

We send -this letter in response to your request to immediately address
habitat issues for the Federally endangered Indiana bat (Mvotia sodalisl at
•the Garland Road Landfill. The landfill is adjacent to the Stillwater
River and io located south of the town of West Milton in Miami County,
Ohio. Note that the Stillwater River hae scenic river status. Our
endangered species biologist, Buddy B. Fazio, met on site on July 20, 1995,
with Linda Martin, from your agency's Superfund office. Buddy and Linda
reviewed specific sites in terma of immediate, emergency barrel removal.
They also reviewed the general landfill area in terms of capping or other
long-term actions.

Only portions of the landfill boundary, adjacent to the Stillwater River,
have potential Indiana bat habitat. The interior of the landfill i« not
Indiana bat habitat. Of the nine aitee (Rl through R9) identified for
emergency barrel removal from the west bank of the Stillwater River, only
sites Rl through R4 show potential as possible Indiana bat habitat, sites
R5 through R9 are not Indiana bat habitat, and barrel removal may begin at
these sites as soon as your work teams are ready, we suggest you begin at
site R9 and work backwards toward R5 to delay disturbance near sites R4
through Rl where additional assessment for Indiana bats should occur. Note
that potential Indiana bat habitat also exists juat downriver from the
southern boundary of the landfill, but information from you and Linda
Martin indicates this downriver reach will not be impacted by U.S. EPA
short term or long-term actions.

Sites Rl through R4 are parallel to an oblong island in the middle of the
Stillwater River. The four sites and the island are separated by one
channel of the river. The four sitea and parallel island should first be
further evaluated using models which assess Indiana bat habitat potential.
If the reach of river defined by the channel and its vegetation are found
to be of moderate to high potential for Indiana bats, we recommend that
mist net surveys be conducted to identify if Indiana bats are actually
present. The placement of nets and number of net nights should be left to
the best professional judgement of the experts conducting the net surveys.
If Indiana bats are found, please contact our office (before removing
barrels) to discuss additional options.



OCT-2S-37 03=15 FROM=

If we can be of further assistance, please contact endangered speciea
biologist Buddy B. Fazio at this office.

Supervisor

ccs Linda Martin, Office of Superfund, HSR-6J, U.S. EPA,
77 W. Jackson Blvd., Chicago, II. 60604-3590

Adam Black and Ruse Ronnie, 3D/Environmental services, 781 Neeb Road,
Cincinnati, OH 45233-4625

DOW, Wildlife Environmental Section, Columbus, OH
ODNR, Diviaion of Real Estate and Land Management, Columbue, OH
Ohio Division of Natural Areaa and Preserves, Columbus, OH
Ohio EPA, Water Quality Monitoring, Columbue, OH
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In Reply Refer 10:

United States Department of the Interior
Fish and Wildlife Service

Reynoldsburg Field OfGce
6950-H Americana Parkway

Reynoldsburg, Ohio 43068-4115

COHMJ 614/469-6923 FAX: 614/469-6919
August ll/ 1995

TAKE'

Mr. Pet a Guria
Emergency Support Section, HSS-5J
U.S. Environmental Protection Agency
77 W. Jackson Blvd.
Chicago, IL 60604-3590

Dear Mr. Guria:

We send this second letter in response to your request to immediately
address habitat isauea for the Federally endangered Indiana bat («Y9<?4?
sodaliBl at the Garland Road Landfill. The landfill is adjacent to the
stillwater River and is located" south of the town of West Milton in Miami
County, Ohio. We note, once again, that the Stillwater River haa scenic
river statue.

Our endangered specie* biologist, Buddy B. Fazio, met on site on July 20,
1995 with Linda Martin, from your agency's Superfund office. Buddy and
Linda reviewed specific sites in terms of immediate, emergency barrel
removal. They also reviewed the general landfill area in terms of capping
or other long-term actions.

in our late July 1995 letter, we explained that, of the nine sites (Rl
through R9) identified for emergency barrel removal from the west bank of
the Stillwater River, only sites Rl through R4 show potential aa possible
Indiana bat habitat. We suggested you could begin immediate barrel removal
at site R9 and work backwards toward R5 to delay disturbance near sitea R4
through Rl. Such an approach would allow additional assessment for Indiana
bat habitat at sites Rl through R4.

Wo are pleased to see that sites Rl through R4 were further evaluated using
a habitat suitability index model applied by SD/Environmontal Services,
Inc. We have read a copy of the August 11, 1995, report by
So/Environmental which describes the level of potential for Indiana »**
habitat at barrel removal sitee Rl through R4. upon reviewing the report,
we agree with 3D 'a conclusion that the trees along sitea Rl through R4
provide little or no roosting habitat. We further agree that the vicinity
of the sites does provide some value as foraging habitat. Since Indiana
bat roosting habitat is the more critical feature, and since sites Rl
through R4 ?rovide no such roosting habitat, we believe Mediate barrel
removal can proceed at aitea Rl through R4 without causing adverse impacte
to Indiana bats.

OPT10NAI FORM 99 (7-90)

FAX TRANSMITTA

<****
DapuAgincy PtiorM *

NSfJ 7540-01-317-73l>8 5039-101 GfNtRAL SERVICES ADMIMS1HAIION



OCT-2B-37 09=14 FROM:

We appreciate the opportunity to coordinate with you and Linda Martin
regarding habitat iaauee at the Garland Road Landfill. If we can be of
further aasietance, pleaee contact endangered specie* biologist Buddy B.
Fazio at this office.

Sincerely,

Kent S. Kroonemeyer
Supervisor

cc: Linda Martin, Office of Superfund, HSR-6J, U.S. SPA,
77 W. Jackson Blvd., Chicago, XL 60604-3590

Adam Black and Ruse Rome, So/Environmental services, 781 Neeb Road,
Cincinnati, OH 45233-462S

DOW, Wildlife Environmental Section, Columbus, OH
ODNR, Division of Real Estate and Land Management, Columbus, OH
Ohio Division of Natural Areas and Preservea, Columbus, OH
Ohio EPA, Water Quality Monitoring, Columbus, OH
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'Q^f1 George V. Voinovich • Governor
Donald C. Anderson • Director

September 11, 1997

Sylvie Eastman
Conestoga-Rovers & Associates
651 Colby Dr.
Waterloo, Ontario
CANADA N2V1C2

Dear Ms. Eastman:

After reviewing our Natural Heritage maps and files, I find that the Division of Natural Areas
and Preserves has no records of rare or endangered species in the Garland Road Landfill project
site, including a one mile radius, on the West Milton Quad in Miami County (#7043).

However, please note that the project site is next to the Stillwater River which is a designated
State Scenic River in Ohio. Therefore, the approval of the Director of ODNR may be required in
accordance with Ohio Revised Code section 1517.16. Please contact the Scenic River Coordinator
for further information. Bob Gable can be reached at 4675 N. Diamond Mill, Trotwood, OH, 45426;
phone 937-854-0350; fax 937-854-9407.

There are no existing or proposed state nature preserves at the project site. We are also
unaware of any geologic features, breeding or non-breeding animal concentrations, champion trees,
or state parks, forests or wildlife areas in the project vicinity.

Our inventory program has not completely surveyed Ohio and relies on information supplied
by many individuals and organizations. Therefore, a lack of records for any particular area is not
a statement that rare species or unique features are absent from that area. Please note that
although we inventory all types of plant communities, we only maintain records on the highest quality
areas. Also, we do not have data for all Ohio wetlands. For additional information on wetlands and
National Wetlands Inventory maps, please contact Jim Given in the Division of Real Estate and
Land Management at 614-265-6770.

Please contact me at 614-265-6818 if I can be of further assistance.

Sincerely,

Debbie Woischke, Ecological Analyst
Division of Natural Areas & Preserves

cc: Bob Gable, Southwest Ohio Scenic River Coordinator

. RECVCI EL PAPER Fountain Square • Columbus, Ohio 43224-1387
SOY BASED INK
DNB 000 i
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Departmenl
of Natural
Resources Division of wildlife £^~;<*=

Michael J. Budzik • Chief

October 10, 1997

Sylvie Eastman
Conestoga-Rovers & Associates
651 Colby Drive
Waterloo, Ontario, Canada N2V 1C2

RE: Garland Road Landfill Site, Miami County, Ohio

Dear Sylvie Eastman:

This letter is in response to your request for information regarding sensitive ecosystems and
sensitive and/or endangered species which exist within one mile of the boundaries for the project
referenced above. The ODNR, Division of Natura l Areas & Preserves maintains the Ohio Natural
Heritage Program, which is the .state":! mos; comprehensive source of information on the location of
listed flora, fauna, and unique natural areas. V u i - r •••equesi lias been forwarded to their office for
response. The Division of Wild l i fe is avfl i 'nHe to provide guidance on avoiding or minimizing impacts
to any listed fauna and/or their habiva;.

You also request information regarding sensitive ecosystems in the area. The site location map
shows the landfill is proposed to be located directly adjacent to the Stillwater River. The USGS
Topographic Map, revised in 1973, shows the landfill wil l be located in an inundated area in the
Englewood Reservoir of the Miami Conservancy District. The Division of Wildlife, therefore, sees the
proposed site located in a sensitive ecosystem. For ihir; reason, the Division of Wildlife strongly
recommends the proposed landfill be relocated to an upland area.

If you should need further assistance, fee! free to contact Becky Jenkins at (614)265-6631.

Sincerely,

/.-.h,) Marshall, Environmental Administrator•^—/

cc: Patricia Jones. DNAP

O RECYCLED PAPER
4 SOY-BASED INK

DNR 0018





APPENDIX E

SOIL SAMPLE ANALYTICAL RESULTS

Figure E.I - Soil Data Summary - VOCs
Figure E.2 - Soil Data Summary - SVOCs

Figure E.3 - Soil Data Summary - Metals
Figure E.4 - Soil Data Summary - Other
Table E.I - Soil Analytical Results Summary (Database)

Table E.2 - Summary of Detections - Container
and Soil Sample Results (OEPA - July 1992)

Table E.3 - Summary of Detections - Container and
Soil Sample Results (TAT - March 1993)

Table E.4 - Summary of Detections - Soil Sample Results
(FIT - April 1993)

7043 (14)
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TABLE E.2

SUMMARY OF DETECTIONS - CONTAINER AND SOIL SAMPLE RESULTS

OEPA COLLECTED SAMPLES - JULY 1992

GARLAND ROAD LANDFILL SITE

Page I of 2

Sample Number

Parameters

Volatile Organics

Acetone
Benzene
Carbon disulfide
Carbon tetrachloride
Chloroform
1,1-clichloroethene
trans-l,2-dichloroethene
Ethylbenzene
Methylene Chloride
Toluene
1,1,1-trichloroelriane
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes (total)
cis-l-2-dicliloroethene

Semi-Volatile Organics

2,4-Dinitrophenol
Acenaphthene
Acenaphthylene
bis (2-chloroethoxy) methane
Dibenzofuran
2,4-dinitTOtoluene
2,6-dinitrotoluene
Fluorene
2-methylnaphtlialene
Naphthalene
Phenanthrene

Pesticides

alpha BHC
delta BHC
Heptachlor
Aldrin
Heptachlor epoxide
4,4'-DDE
Endrin
4,4'-DDD

DRM001

W)

< 50
< 5
< 5
< 5
< 5

11
14

< 5

2]
< 5

70
930

< 5
1,400

< 5
7,300

< 25,000
< 5,000
< 5,000
< 5,000
< 5,000
< 5,000
< 5,000
< 5,000

50,000
< 5,000

1,000]

< 0.05
< 0.05
< 0.05
< 0.05
< 0.05
< 0.10
< 0.10
< 0.10

DRM002

(Vgflj

32]
16

< 5
< 5
< 5
< 5
< 5
< 5

20

3J
< 5

51
< 5
< 10
< 5

NA

< 62,500
< 12,500
< 12,500
< 12,500
< 12,500
< 12,500
< 12,500
< 12,500

3,750 J
< 12,500
< 12,500

< 0.05
<0.05

0.14
< 0.05
< 0.05

0.23
< 0.10

0.08]

DRM003
(HgSkg)

< 5,000,000
< 500,000
< 500,000

1,400,000
< 500,000
< 500,000
< 500,000

2,700,000
< 500,000

3,300,000
< 500,000
< 500,000
< 500,000
< 1,000,000

17,000,000
NA

693,000]
594,000]
495,000]
396,000]
1,089,000
1,089,000

< 990,000
1,386,000
38,412,000
20,196,000

< 990,000

780
< 240.0
< 240.0
< 240.0

84]
< 480.0
< 480.0
< 480.0

DKM004

(US/kg)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

S001

(Pg^g)

< 5,000
< 500
< 500

500
200]

< 500
< 500

2,900
200)
5,800

< 500
1,100
200]

< 1,000
36,000
NA

< 330,000
138,600
151,800

< 66,000
< 66,000

310,200
66,000
5,214,000
4,389,000
1,537,800
52,800]

< 160
< 160.0

97]
520

< 160.0
< 320.0
< 320.0
< 320.0

S002
(Pg^g)

44J
< 5

16

2J
< 5
< 5
< 5

4J
32
33

< 5
< 5

16
< 10

24
NA

< 16,500
< 3,300
< 3,300
< 3,300
< 3,300
< 3,300
< 3,300
< 3,300
< 3,300
< 3,300
< 3,300

< 160
< 160.0
< 160.0
< 160.0
< 160.0
< 320.0

240]
1,000

S003

(psrtg)

< 10,000
< 1,000
< 1,000
< 1,000

1,600
< 1,000
< 1,000

37,000
< 1,000

48,000
< 1,000
< 1,000
< 1,000
< 2,000

380,000
NA

< 165,000
33,000
23,100]

< 33,000
49,500

< 33,000
< 33,000

122,100
924,000
211,200

< 33,000

25]
62J
72]
80

< 80.0
20]

< 160.0
< 160.0

S004

fagfrg)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

< 1,650
<330
< 330
< 330
<330
< 330
< 330
< 330
< 330
<330
<330

< 8.0
<1.2J
< 8.0
< 8.0
< 8.0
< 16.0
< 16.0
< 16.0

Notes:

NA
- The associated numerical value is an estimated quantity.
- Not Analyzed.



TABLE E.2

SUMMARY OF DETECTIONS - CONTAINER AND SOIL SAMPLE RESULTS
OEPA COLLECTED SAMPLES - JULY 1992

GARLAND ROAD LANDFILL SITE

Page 2 of 2

Sample Number
Parameters

Pesticides Continued

Endrin ketone
Methoxychlor (Mariate)
gamma Chlordane

PCBs

Aroclor 1242

Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Magnesium
Chromium
Cobalt
Copper
Iron
Lead
Mercury
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc

TCLP Metals

Barium
Mercury

DRM001

(»g/L)

0.3
< 0.50

0.2J

< 0.50

(tng/L)

247
0.144

< 0.005
4.77
0.018
0.171
403
125
0.372
0.21
12.3
1,010
400
0.104
11.3
0.915
40.55
42.9
0.451
6.76

(P&L)

NA
NA

DRM002

(U&L)

< 0.10
< 0.50
< 0.50

< 0.50

(tng/L)

8.00
0.191
0.044
1.90

< 0.005
0.412
29.4
3.24
0.317

< 0.010
1.17
54.4
6.42
5.740
1.22
0.141
15.5
110

< 0.010
3.01

(»g/L)

NA
NA

DRM003
(Vgrtg)

< 480.0
< 2,400.0

300J

< 2,400.0

(mg/kg)

< 20.0
465

< 10.0
7.80

< 1.00
< 1.00
< 100
< 100
< 2.00
< 2.00

3.32
839

< 10.0
< 0.100

5.50
3.82

< 100
< 100
< 2.00

31.2

(ug^L)

NA
NA

DRM004
(vg/kg)

NA
NA
NA

NA

(mg/kg)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

(Vg/L)

650
8

S001

<Pgfig)

< 320.0
< 1,600.0
< 1,600.0

< 1,600.0

(mg/kg)

3,310
< 10.0
< 10.0

4,920
< 1.00
< 1.00

2,500
44,600
107
17.10
91.1
9,200
1,180

< 0.100
350
228
332

< 100
9.10
392

(Vg/L)

NA
NA

S002

(Vgrtg)

220J
450J

< 1,600.0

< 1,600.0

(mg/kg)

3,930
< 10.0
< 10.0

1,010
< 1.00
< 1.00

40,300
29,000
35.8
6.84
154
9,260
312

< 0.100
231
88.6
466
132
15.0
213

(Pgfr)

NA
NA

S003

(Pgfrg)

< 160.0
< 800.0
< 800.0

1,300.0

(mg/kg)

8,680
< 10.0
< 10.0

190
< 1.00
< 1.00

19,000
11,100
42.70
6.72
27.4
15,400
239

< 0.100
260
23.8
911

< 100
18.3
89.4

(vg/L)

NA
NA

S004

(Pgftg)

< 16.0
< 80.0
< 80.0

< 80.0

(mg/kg)

11,200
< 10.0
< 10.0

108
< 1.00
< 1.00

21,100
8,620
16.1
6.98
22.6
20,100
23.8

< 0.100
469
19.5
1,480

< 100
18.9
83.7

(Hg/L)

NA
NA

Notes:

NA
- The associated numerical value is an estimated quantity.
- Not Analyzed.



Page 1 of 2

TABLE E.3

SUMMARY OF DETECTIONS - CONTAINER AND SOIL SAMPLE RESULTS

TAT COLLECTED SAMPLES - MARCH 1993

GARLAND ROAD LANDFILL SITE

Parameters

Total Analyses

Volatile Organics (values in fig/kg)

1,1/2,2- tetrachloroethane

PCBs (values in mg/kg)

Aroclor 1254

A
Drum

1,100

1.2

Sample Number
~~B C D £
Soil Soil Soil Drum

900 < 2.5

< 0.12 < 0.12

< 2.5

< 0.12

NS

NS

TCLP Analyses

TCLP Metals (values in mg/L)

Arsenic
Barium
Lead
Selenium
Silver
Asbestos

0.086
1.12
4.05
0.017

< 0.020 ]
NS

0.075
1.12
1.45
0.015

< 0.020 J
NS

0.076
1.01

< 0.100 J
0.014
0.036
NS

0.060
1.01

< 0.100
0.021

< 0.020
NS

J

J

NS
NS
NS
NS
NS
ND

Notes:

J
R
ND
NS

- The associated numerical value is an estimated quantity
- The sample results were rejected by U.S. EPA based on QA/QC review.
- Not Detected.
- Not Sampled.

CRA 7043 (14)



Page 2 of 2

TABLE E.3

SUMMARY OF DETECTIONS - CONTAINER AND SOIL SAMPLE RESULTS

TAT COLLECTED SAMPLES - MARCH 1993
GARLAND ROAD LANDFILL SITE

Sample Number
Parameters

Total Analyses

PCBs (values in ppm)

Aroclor 1254 < 1.0

TCLP Analyses

Pesticides/Herbicides (values in mg/L)

Chlordane
Endrin
2,4-D

Metals (values in mg/L)

Barium
Lead

Volatile Organic Compounds (values in mg/L)

Chloroform
Methyl ethyl ketone
Tetrachloroethylene
Trichloroethylene

Semi-Volatile Organics (values in mg/L)

m-cresol, p-cresol
Cresol (total)

F
Soil

G
Drum

H
Soil

I
Soil

J
Drum
(Top)

]
Drum

(Bottom)

K
Soil

< 1.0 < 1.0 < 1.0 34.4 0.037

< 0.001
< 0.001
< 0.001

0.56
43.3

n \<L)

< 0.001
< 0.001
< 0.001

0.003

< 0.01
< 0.01

< 10
< 10
< 10

< 0.05
120

< 10
478

< 10
< 10

< 10
< 10

0.003
0.006
0.375

< 1.99
<0.05

< 0.001
< 0.001
< 0.001
< 0.001

<0.01
<0.01

< 0.001
< 0.001

0.375

1.14
<0.05

< 0.001
< 0.001
< 0.001
< 0.001

<0.01
<0.01

< 100
< 100
< 100

< 0.10
<0.05

< 10
732

< 10
< 10

275
275

< 1.0
< 1.0
< 1.0

0.59
<0.05

<1.0
< 1.0
< 1.0
< 1.0

132
132

< 1.0

< 0.001
< 0.001
< 0.001

0.98
0.17

0.001
< 0.001

0.001
0.001

<0.01
<0.01

CR A 7043 (14)
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TABLEE.4

SUMMARY OF DETECTIONS - SOIL SAMPLE RESULTS

FIT COLLECTED SAMPLES - APRIL 1993

GARLAND ROAD LANDFILL SITE

Background Background

Parameters

Volatile Organics

1,2-dichloroethene (total)
4- Methyl- 2-Pentanone
Carbon disulfide
Ethylbeiizene
Methylene Cliloride
Phenol
Toluene
Trichloroethene
Xylenes (total)

Semi-Volatile Organics

2-methybiaphthalene
Acenaphthene
Acenaphthylene
benzo (a) anthracene
benzo (a) pyrene
benzo (b) fluoranthene
benzo (g,h,i) perylene
benzo (k) fluoranthene
bis (2-ethyDiexyl) phthalate
Chrysene
di-n-butyl phthalale
Dibenzofuran
Diethylphthalate
Fluoranthene
Fluorene
Indeno (1,2,3-cd) pyrene
Semi-Volatile Organics, continued

n-nitrosodiphenylamine
Naphthalene
Phenanthrene
Pyrene

Pesticides

4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha Chlordane
delta-BHC
Dieldrin
Endosulfan I
Endosidfan II
Endrin
gamma Clilordane
Heptachlor epoxide
Methoxychlor (Mariate)

So it
SS-01

(Vgftg)

220
< 10

NA
< 10

NA
24,000

< 10
950

< 10

< 330
<330
<330

NA
< 330
<330
< 330
<330

NA
<330

NA
< 330
<330
< 330
<330
<330

< 330
<330
<330
< 330

<3.3
17 P
62 P
16

< 1.7
< 3.3

17 P
<3.3

28 P
< 1.7
< 1.7

14 JP

Soil
SS-02

(Vgflg)

< 10
5,200
NA
640 J
NA

< 330
850 J
18,000
4,100

49,000 J
< 330
< 330

NA
< 330
< 330
< 330
< 330

NA
< 330

NA
< 330
< 330
< 330

7,700 J
< 330

< 330
6,800 J

< 330
< 330

< 3.3
< 3.3
< 3.3

7,700 X
< 1.7
< 3.3
< 1.7
< 3.3

8,900 PX
< 1.7
< 1.7
< 17.0

Soil
SS-03

<f&kg)

7}
< 10

NA
< 10

NA
< 330

81
16 J

< 10

3,400,000
11 0,000 J
37,000 J
NA

< 330
< 330
< 330
< 330

NA
< 330

NA
92,000 J

<330
< 330

97,000 J
< 330

1 00,000 J
150,000]
25,000 J

< 330

< 3.3
6.0 JP
6.2 JP

< 1.7
3.7 JP

<3.3
I IP
12 JP
8.0 JP
5.8 JP

< 1.7
88 JP

Soil
SS-04

<VgKg)

< 10
< 10

NA
< 10

NA
< 330
< 10
< 10
< 10

150 J
< 330
< 330

NA
38 J
54 J
25 J
22 J
NA
54 J
NA

< 330
54 J
120J

< 330
35 J

< 330
< 330

56 J
94 J

<3.3
1.0 JP
2.1 JP
0.49 J

< 1.7
<3.3
< 1.7
< 3.3
<3.3
< 1.7

0.47 JP
< 17.0

Soi7
SS-05

(KgKg)

< 10
< 10

NA
< 10

NA
< 330
< 10
< 10
<10

120 J
< 330
< 330

NA
< 330
< 330
< 330
< 330

NA
< 330

NA
< 330
< 330
< 330
< 330
< 330

< 330
< 330
< 330
< 330

< 3.3
<3.3
<3.3
< 1.7
< 1.7
< 3.3
< 1.7
< 3.3
<3.3
< 1.7
< 1.7
< 17.0

Soil
SS-06

d&kg)

< 10
< 10

NA
< 10

NA
< 330
< 10
< 10
< 10

•; 330
< 330
< 330

NA
< 330
< 330
< 330
< 330

NA
< 330

NA
< 330
< 330
< 330
< 330
< 330

< 330
< 330
< 330
< 330

8.5 J
<3.3
< 3.3

11
< 1.7

150
< 1.7
< 3.3
< 3.3

16
29

< 17.0
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Parameters

PCBs

TABLE E.4

SUMMARY OF DETECTIONS - SOIL SAMPLE RESULTS

FIT COLLECTED SAMPLES - APRIL 1993

GARLAND ROAD LANDFILL SITE

Soil
SS-01

(Pg/kg)

Soil
SS-02

(V3rtg)

Soil
SS-03

(pg/kg)

Soil
SS-04

(Pg/kg)

Background Background
Sail Soil

SS-05 SS-06

fog/kg) (Pg/kg)

Aroclor 1248
Aroclor 1254

140 P
680 C

< 33.0

340,000 C

350 PX
1,000 X

< 33.0
< 33.0

< 33.0
<33.0

< 33.0
< 33.0

Metals

2,790
16.1 B
2.5 BWJ
4,260

3,260
12
2.9 B
14,500

3,520
< 12

4.3 JW
13,000

12,800
12
8.4
83.5

13,000
< 12

1.09S
72.5

11,300
< 12

15.6 +
80.2

Aluminum
Antimony
Arsenic
Barium
Metals, continued

Beryllium
Cadmium
Calciiun
Cliromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

Notes:
J - Value is estimated (also indicates a compound that is detected below the Contract Required Quanritation

Limit (CRQL) or Contract Required Detection Limit (CRDL)).
U - Compound was detected in an associated laboratory blank.

Variance between GC columns was greater than 25 percent in pesticide or Aroclor (PCB) analyses. The lower
P - value is reported.
C - Identity of pesticide/PCB compound was confirmed by GC/MS.
X - Result cannot be confirmed by CLP protocols - compound may or may not be present.
B - Value is below the CRDL (adjusted for percent moisture and/or dilution by the laboratory).
E - Value is estimated due to matrix interferences.
N - Matrix spike percent recovery values were outside of control limits.
W - Furnace AA post - digestion spike recovery values were outside of control limits.
S - Analyte concentration was determined by method of Standard Additions (MSA).
+ - Correlation coefficient for MSA was less than 0.995
NA - Not Analyzed

< 1
7.7
15,100
166
35.2

40.8 JN
15,900
13,800
124,000
330
14.2
636
289 B

< 2
173 B

8.1 B
173 EJ

< 1
3.5
7,450
177

29.0
45.5 JN
17,700
3,030
105,000
316

< 0.1

462
217 B

< 2
148 B
9.9 B
493 EJ

< 1
2.2
3,510
174
25.0

89 JN
22,400
2,240
88,000
308

< 0.1
354
175 B

< 2
145 B
10.0 B
584 EJ

< 1
7.1

59,900
34.3
16.3
26.2 JN
46,600
96.2
28,200
658

< 0.1
22.2
1,450
3.7

508 B
29.6
3,800 EJ

0.77 B
2.8
1,850
15.5

10.3 B
< 5
19,200
35.3
2,270
745

< 0.1
17.4
977 B

< 2

< 1,000

33.2
76.2 EJ

0.74 B
2.0
3,260
14.4
9.4 B

< 5

18,200
29.8
2,200
820

< 0.1
17.1
844 B

2.4
133 B

28.4
63.2 EJ







APPENDIX F

GROUNDWATER SAMPLE ANALYTICAL RESULTS

Figure F.I - Groundwater Data Summary - VOCs
Figure F.2 - Groundwater Data Summary - SVOCs
Figure F.3 - Groundwater Data Summary - Metals
Figure F.4 - Groundwater Data Summary - Other
Table F.I - Groundwater Analytical Results Summary

(Database)
Table F.2 - Summary of Detections - Groundwater

Sample Results (TAT - July 1993)

7043(14)
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Page 1 of 2

TABLE P.2

SUMMARY OF DETECTIONS - GROUNDWATER SAMPLE RESULTS

FIT COLLECTED SAMPLES - APRIL 1993
GARLAND ROAD LANDFILL SITE

Sample Locations
Residential

Well
Parameters RW-01

Volatile Organics

1,2-dichloroethene (total) NA
4-Methyl-2-Pentaiione NA
Carbon disulfide 0.1 J
Ethylbenzene NA
Methylene Chloride < 2
Phenol NA
Toluene NA
Trichloroethene NA
Xylenes (total) NA

Semi-Volatile Organics

2-methylnaphthalene NA
Acenaphthene NA
Acenaphthylene NA
benzo (a) anthracene NA
benzo (a) pyrene NA
benzo (b) fluoranthene NA
benzo (g,h,i) perylene NA
benzo (k) fluoranthene NA
bis (2-ethyIhexyl) phthalate NA
Chrysene NA
di-n-butyl phthalate NA
Dibenzofuran NA
Diethylphthalate NA
Fluoranthene NA
Fluorene NA
Indeno (1,2,3-cd) pyrene NA
Semi-Volatile Organics, continued

n-nitrosodiphenylamine NA
Naphthalene NA
Phenanthrene NA
Pyrene NA

Pesticides

4,4'-DDD NA
4,4'-DDE NA
4,4'-DDT NA
alpha Chlordane NA
delta-BHC NA
Dieldrin NA

CRA 70^3(14)



Page 2 of 2

TABLE F.2

SUMMARY OF DETECTIONS - GROUNDWATER SAMPLE RESULTS

FIT COLLECTED SAMPLES - APRIL 1993
GARLAND ROAD LANDFILL SITE

Sample Locations
Residential

Well
Parameters RW-01

Endosulfan I
Endosulfan II
Endrin
gamma Chlordane
Heptachlor epoxide
Methoxychlor (Mariate)

PCBs

NA
NA
NA
NA
NA
NA

Aroclor 1248
Aroclor 1254

NA
NA

Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

35.7 B
NA
NA
75.3
NA
0.13 B
91,800
NA
NA
10.5
93.6 B
2.3
39,900
9.5 B
NA
NA
1,550 B
NA
19,000
NA
76.7

Notes:
J

NA

Value is estimated (also indicates a compound that is detected below the Contract
Required Quantitation Limit (CRQL) or Contract Required Detection Limit (CRDL)).
Value is below the CRDL (adjusted for percent moisture and/or dilution by the laboratory)
Not Analyzed

CRA 7043 (14)





APPENDIX G

STILL WATER RIVER SEDIMENT SAMPLE ANALYTICAL RESULTS

Figure G.I - Sediment Data Summary - VOCs
Figure G.2 - Sediment Data Summary - SVOCs
Figure G.3 - Sediment Data Summary - Metals
Figure G.4 - Sediment Data Summary - Other
Table G.I - Sediment Analytical Results Summary

(Database)
Table G.2 - Summary of Detections - Sediment

Sample Results (TAT - April 1993)

7043(14)
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Page 1 of 2

TABLE G.2

SUMMARY OF DETECTIONS - SEDIMENT SAMPLE RESULTS

FIT COLLECTED SAMPLES -APRIL 1993

GARLAND ROAD LANDFILL SITE

Parameters

Volatile Organics

1,2-dichloroethene (total)
4-Methyl-2-Pentanone
Carbon disulfide
Ethylbenzene
Methylene Chloride
Phenol
Toluene
Trichloroethene
Xylenes (total)

Semi-Volatile Organics

2-methylnaphthalene
Acenaphthene
Acenaphthylene
benzo (a) anthracene
benzo (a) pyrene
benzo (b) fluoranthene
benzo (g,h,i) perylene
benzo (k) fluoranthene
bis (2-ethylhexyl) phthalate
Chrysene
di-n-butyl phthalate
Dibenzofuran
Diethylphthalate
Fluoranthene
Fluorene
Indeno (1,2,3-cd) pyrene

Semi-Volatile Organics, continued

n-nitrosodiphenylamine
Naphthalene
Phenanthrene
Pyrene

Pesticides

4,4'-DDD
4/4'-DDE
4,4'-DDT
alpha Chlordane
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endrin
gamma Chlordane
Heptachlor epoxide
Methoxychlor (Mariate)

Sediment
SD-01

(vs^g)

NA
NA
NA
NA

< 10
NA
NA
NA
NA

110 J
NA
NA
120]
NA
210)
NA
NA
280 UJ
110 J
630 U
110 J
NA
340 J
150 J
NA

NA
140 J
390 J
180 J

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Sediment
SD-02

(vgrtg)

NA
NA
NA
NA

< 10
NA
NA
NA
NA

<330
NA
NA

<330
NA

< 330
NA
NA
650 U

< 330
650 U

< 330
NA

< 330
< 330

NA

NA
< 330
< 330

380 J

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Sediment
SD-03

(V&kg)

NA
NA
NA
NA

< 10
NA
NA
NA
NA

< 330
NA
NA

< 330
NA

< 330
NA
NA

< 330
< 330

570 U
< 330

NA
< 330
< 330

NA

NA
< 330
< 330
< 330

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Background
Sediment

SD-04

(Kg/kg)

NA
NA
NA
NA
75
NA
NA
NA
NA

<330
NA
NA

<330
NA
130 J
NA
NA
470 UJ

< 330
660 U

<330
NA
100 J

<330
NA

NA
<330
<330

120 J

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA



TABLE G.2

SUMMARY OF DETECTIONS - SEDIMENT SAMPLE RESULTS

FIT COLLECTED SAMPLES - APRIL 1993

GARLAND ROAD LANDFILL SITE

Page 2 of 2

Notes:

J

U
P

C
X
B
E
N
W
S
+
NA

Parameters

PCBs

Aroclor 1248
Aroclor 1254

Metals

Aluminum
Antimony
Arsenic
Barium
Metals, continued

Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
Cyanide

Sediment
SD-01
(vgrtg)

NA
NA

11,000
< 12

7.4 NJ
135

0.64 B
0.71 B
38,700
14.6
6.1 B
28.0
16,200
34.3 N
14,200
421
NA
16.4
1,560
1.2 B
256 B
24.1
66.3
80.1

Sediment
SD-02

(V8rtg)

NA
NA

7,390
< 12

7.7 NJ
105

0.37 B
< 1

76,000
10.5
5.0 B
17.1
15,400
10.0 SN
17,800
560
NA
13.3
915 B
0.7 B
235 B
16.2
38.9
26.7

Sediment
SD-03

(Ugrtg)

NA
NA

8430
8.5 BNJ
7.1 NJ
119

0.55 B
0.58 B
59,300
12.1
6.8 B
18.4
16,600
9.1 SN
18,300
546
NA
15.4
1,140 B
1.1 B
277 B
17.9
48.3
48.2

Background
Sediment

SD-04
fag/kg)

NA
NA

12,800
< 12

9.9 NJ
114

0.80 B
< 1

40,600
16.7
7.3 B
22.6
18,000
24.3 N
14,400
520
NA
20.0
1,590
1.6 B
296 B
27.4
72.2
79.9

Value is estimated (also indicates a compound that is detected below the Contract Required
Quanlitation Limit (CRQL) or Contract Required Detection Limit (CRDL)).
Compound was detected in an associated laboratory blank.

Variance between GC columns was greater than 25 percent in pesticide or Aroclor (PCB)
analyses. Tine lower value is reported.
Identity of pesticide/PCB compound was confirmed by GC/MS.
Result cannot be confirmed by CLP protocols - compound may or may not be present.
Value is below the CRDL (adjusted for percent moisture and/or dilution by the laboratory).
Value is estimated due to matrix interferences.
Matrix spike percent recovery values were outside of control limits.
Furnace AA post - digestion spike recovery values were outside of control limits.
Analyte concentration was determined by method of Standard Additions (MSA).
Correlation coefficient for MSA was less than 0.995
Not Analyzed





APPENDIX H

2003 OEPA/GM SOIL AND SEDIMENT SAMPLE ANALYTICAL RESULTS

GM 2003 Soil and Sediment Data Summary

OEPA Expanded Site Investigation (Soil and Sediment Data)

7043 (14)





Garland Road Superlund Site
Soil Split Sample Results
Samples Collected April 21, 2003

..ample Identification SO-1 SO-2 SO-3 SO-4 SO-5 SO-1 4
Duplicate SO-5

SO-6 :

VOAs ug/kg
Dichlorodiflofomethane
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
1, 1. 2 - Ttictilofo • 1, 2. 2 - Tnfluoroethane
Acetone
Carbon disulfide
Methyl Acetate
Methylene chloride
trans - 1, 2 - Dichloroethene
Methyl - lert - butyl ether
1, 1 - Dichloroethane
cis - 1, 2 - Dichloroethene
2 - Bulanone
Chloroform
1 ,1 .1 - Trichloroelhane
Cyclohexane
Carbon tetrachloride
Benzene
1,2 - Dichloroethane
Tnchloroethene
Methylcyclohexane
1 , 2 - Dichloropropane
Bromodichloromethane
cis - 1, 3 - Dichloropropene
4 - Methyl - 2 - Pentanone
Toluene
Trans - 1, 3 - Dichtoiopropene
1. 1, 2 - Trichloroethane
Tetrachloroethene
"* • Hexanone

•omochlorometriane
. - Dibromoethane

v^hlorobenzene
Etnylbenzene
Xylenejtplal)
Styrene
Bromoform
sopropylbenzene
1^ 1, 2, 2 - Tetrachloroethane
1, 3 - Dichlorobenzene
1 . 4 - Dichlorobenzene
1 . 2 - Dichlorobenzene
1 . 2 - Dibromo - 3 - Chloropropane
1.2, 4 - Trichlorobenzene

12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

0.7 J
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
4 J

12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 UJ
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 UJ
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U

12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

07 J
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

0.5 J
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 UJ
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

0.7 J
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
7 J

12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 UJ
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U

150
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 UJ
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U

22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U

250
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 UJ
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U
22 U

R
22 U

12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

1 J
12 U
12 U
12 U
12 U
12 U •-
12 U •
12 U :
12 U :
12 u :
12 u :
12 u :
19 :
12 U
12 U :

12 U
12 U
12 U
12 U
12 U
12 U
12 u :•
12 UJ :
12 U :
12 u ;
12 U
12 U
12 u :
12 u :
12 u ;
12 U
12 U
12 U
12 U
12 U
12 U
12 u :



Garland Road Superfund Site
Soil Split Sample Results
Samples Collected April 21, 2003

Sample Identification SO-7 SO-fl SO-9 SO-10 SO-11 SO-12 SO-13

VOAs ug/kg
Dichlorodifloromethane
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofiuoromethane
1,1-Dichloroethene
1, ^ 2 - Trichloro - 1, 2L2 - Trifluoroethane
Acetone
Carbon disulfide
Methyl Acetate
Methylene chloride
(fans - 1 , 2 - Dichloroethene
Methyl - lert - butyl ether
1 , 1 - Dichloroethane
cis - t , 2 - Dichlofoelhene
2 - Butanone
Chloroform
1 , 1 , 1 - Trichloioethane
Cyclohexane
Carbon tetrachioride
Benzene
1 ,2 - Dichloroethane
Ttichloroethene
Methylcyclohexane
1,2 - Dichloropropane
Bromodichloromethane
cis • 1j 3 - DicWoropropene
4 . Methyl - 2 - Pentanone
Toluene
Trans - 1, 3 - Dichloropropene
1, 1, 2 - Trichloroethane
Tetrachloroethene
2 - Hexanone
Dibromochloromethane
1,2- Dibromoetnane
CWorobenzene
Ethyl benzene
Xylene (total)
Styrene
Bromoform
Isopropylbenzene
1, 1, 2, 2 - Tetrachloroethane
1 3 - Dichlorobenzene
1 4 - DichloroBenzene
1 2 - Dichlorobenzene
1 2 - Dibromo - 3 - Chloiqgrogane
1. 2. 4 - Tricnlorobenzene

14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
22
14 U
14 U
14 U

0.5 J
14 U
14 U
14 U
14 U
14 U
14 U
14 U

170
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U

0.7 J
14 U J
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U

R
14 U

13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
21
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U J
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U

16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
11 J
16 U
16 U
16 U
16 U
16 U
16 U
16 U

110
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U J
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U

13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 UJ
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U

12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
5 J

12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 UJ
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

R
12 U

13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
4 J

13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U

R
13 U

14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 UJ
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U

R
14 U



Garland Road Superfund Site
Soil Split Sample Results
Samples Collected April 21, 2003

Sample Identification SO-1 SO-2 SO-3 SO-4 SO-5 I SO-1 4 1 SO-6 :
1 Duplicate SO-6 |

Semivolatile Organics ug/kg
Benzaldehyde
Phenol
Bis[s - chloroethyl) ether
2 - Chlorophenol
2 - Metnylphenol
2, 2 - oxybis (1 - Chloropropane)
Acetophenone
4 - Methylphenol
N - Nitroso - di - n • propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2 • Nitrophenol
2. 4 - Dimethylphenol
bis (2 • Chloroethoxy) methane
2, 4 - Dichlorophenol
Naphthalene
4 - Chloroaniline
Hexachlorobutadiene
Caprolactam
4 - Chloro - 3 - methylphenol
1 - Methylnaphthalene
Hexachloroiyclqpentadiene
2, 4^ 6 - Trichlcfophenol
2, 4, 5 - Trichlorophenol
1^ 1 - Biphenyl
2 - Chloionaphthalene
2 - Nitroamline
Dimethylphthalate
2 . 6 - Dimtrotoluene
Acenaphthylene
3 - Nitroaniline

naphthene
- Dinitrophenol

- Nitrophenol
Dibenzofutan
2, 4 - Dinitrotoluene
Diethylphthalate
Flourene
4 - Chlofqphenyi-phenylether
4 - Nitroamline
4, 6 - Dinilro - 2 - methylphenol
N - Nitrosodiphenylamine (1)
4 - Bromophenyl-phenylether
Hexachlorobenzene
Atrazine
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di - n - butyipnthalate
Flouranthene
Pyrene
Butylbenzylphthaiate
3. 3 - Dichlorobenzidme
Benzo|a) anthracene
Chrysene
bis (2 - Ethylhexyl) phthalate
Di - n - octylphthalate
benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
lndeno(1, 2. 3 - cd) pyrene
Dibenzo & n) anthracene
Benzo (a, h. i) perylene

410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U

17 J
410 U
410 U
410 U

1000 U
410 U
410 U

1000 U
410 U
410 U
410 U

1000 U
410 U

1000 U
1000 u
410 U
410 U
410 U
410 U
410 U

1000 U
1000 U
410 U
410 U
410 U
410 U

1000 U
24 J

410 U
110 U
•110 U
73 J
65 J

410 U
410 U
33 J
53 J
22 J

410 U
59 J
43 J
37 J
34 J

410 U
410 U

420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U

33 J
420 U
420 U
420 U

1100 U
420 U
420 U

1100 U
420 U
420 U
120 J

1100 U
77 J

1100 U
1100 U

41 j
420 U
420 U

84 J
420 U

1100 U
1100 U
420 U
420 U
420 U
420 U

1100 U
780
300 J
140 J
420 U

1000
610
420 U
420 U
420
450
240 J
420 U
460
400 J
450
330 J
120 J
250 J

400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

1000 U
400 U
400 U

1000 U
400 U
400 U

30 J
1000 U
120 J

1000 U
1000 U

47 J
400 U
400 U
110 J
400 U

1000 U
1000 U
400 U
400 U
400 U
400 U

1000 U
1800
450
310 J
400 U

3500
2500
400 U
400 U

1400
1700
380 J
400 U

1500
1200
1300
820
350 J
510

380 U
380 U
380 U
380 U
39 J

380 U
380 U
130 J
380 U
380 U
380 U
380 U
380 U
43 J

380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
950 U
380 U
380 U
950 U
380 U
380 U
380 U
950 U
380 U
950 U
950 U
380 U
380 U
380 U
380 U
380 U
950 U
950 U
380 U
380 U
380 U
380 U
950 U
380 U
380 U
380 U
380 U
30 J
21 J

380 U
380 U
380 U

27 J
100 J
380 U
21 J

380 U
12 J

380 U
380 U
380 U

450 U
450 U
450 U
450 U
120 J
450 U
450 U
360 J
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
21 J

450 U
450 U

1100 U
450 U
450 U

1100 U
450 U
450 U
450 U

1100 U
450 U

1100 U
1100 u
450 U
450 U
450 U
450 U
450 U

1100 U
1100 U

32 J
450 U
450 U
450 U

1100 U
26 J

450 U
450 U
450 U
95 J
71 J

450 U
450 U
31 J
85 J

210 J
450 U
68 J
44 J
40 J
25 J

450 U
450 U

440 U
440 U
440 U
440 U
100 J
440 U
440 U
270 J
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U

440 U
23 J

440 U
440 U

1100 U
440 U
440 U

1100 U
440 U
440 U
440 U

1100 U
440 U

1100 U
1100 U
440 U
440 U
440 U
440 U
440 U

1100 U
1100 U

22 J
440 U
440 U
440 U

1100 U
28 J

440 U
440 U
440 U
81 J
61 J

440 U
440 U
23 J
68 J

190 J
440 U
55 J
31 J
34 J
22 J

440 U
440 U

390 U :

390 U !
390 U
390 U
390 U ;
390 U 5
390 u :
390 U

56 J :•
390 U
390 U :.

390 U :

390 U :
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U :

22 J :
390 U :

390 U !
990 U :
390 U
390 U
990 U :
390 U
390 U
390 U
390 U
990 U :

990 U
990 U
390 U

16 J
390 U
390 U
390 U :

990 U
990 U
390 U :

390 U
390 U
390 U
990 U

14 J :
390 U
390 U :
390 U
32 J
41 J

110 J :
390 U :

17 J
36 J :

590
390 U
35 J
20 J :
23 J
16 J

390 U
390 U



Garland Road Superfund Site

Soil Split Sample Results
Samples Collected April 21, 2003

Sample Identification SO-7 SO-S SO-9 SO-10 SO-11 SO-12 SO-13
I

Semivolatile Organics ug/kg
Benzaldehyde
Phenol
Bis(s - chloroethyl) ether
2 - Chlorophenol
; - Methylphenol
2, 2 - oxybis (1 - Chlorqgropane)
Acetophenone
4 - Methylphenol
N - Nitroso - di - n - propylamine
Hexachloroelhane
Nitrobenzene
Isophorone
2 - Nrtrophenol
2^4 • Dimethylphenol
bis (2 - Chloroethoxy) methane
2. 4 - Dichlorophenol
Naphthalene
4 - Chloroaniline
Hexachlorobutadiene
Caprolactam
4 - Chloro - 3 - methylphenol
2 - Methylnaphthalene
Hexachlorocyclopentadiene
2. 4. 6 - Trichlorophenol
2, 4, 5 - Trichlorophenol
1 , 1 - Biphenyl
2 - Chloronaphthalene
2 - Nitroaniline
Dimethyjphthalate
2, 6 - Dinitrololuene
Acenajihthylene
3 - Nitroaniline
Acenaphthene
2, 4 - Dinitrophenol
4 - Nilrophenol
Dibenzofuran
2, 4 - Dinitrotoluene
Diethylphthalate
Fiourene
4 - Cnlorophenyl-phenylether
4 - Nitroaniline
4, 6 - Dinitro - 2 - methylphenol
N - Nitrosodiphenylamine (t)
4 - Bromophenylrphenylether
Hexachlorobenzene
Atrazine
Pentachiorophenol
Phenanlhrene
Anthracene
Carbazole
Di - n - butylphthalate
Flouranthene
Pyrene
3utylbenzylphthalate

3. 3 - Dichlorobenzidine
3enzo (a) anthracene
Chrysene
3is (2 • Ethylhexvl) phthalale
3i - n - octylphthalate
benzo (b) tluoranthene
Benzo (k) fluoranthene
tenzo (a) pvrene
Indeno (1. 2, 3 - cd) pyrene
Dibenzo (a h) anthracene
Jenzo (g h i) perylene

450 U
450 U
450 U
450 U
29 J

450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
65 J

450 U
450 U
450 U
450 U
280 J
450 U
450 U

1100 U
35 J

450 U
1100 U
450 U
450 U
450 U

1100 U
450 U

1100 U
1100 U
450 U
450 U
450 U
450 U
450 U

1100 U
1100 U

30 J
450 U
450 U
450 U

1100 U
28 J
11 J

450 U
450 U

50 J
46 J

120 J
450 U

19 J
37 J

780
450 U

29 J
27 J
26 J
16 J

450 U
450 U

440 U
440 U
440 U
440 U

27 J
440 U
440 U
80 J

440 U
440 U
440 U
140 U
440 U
29 J

440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U

1100 U
440 U
440 U

1100 U
440 U
440 U
440 U

1100 U
440 U

1100 U
1100 U
440 U
440 U
440 U
440 U
440 U

1100 U
1100 U
440 U
440 U
440 U
440 U

1100 U
19 J
13 J

440 U
440 U

47 J
40 J

440 U
440 U

21 J
41 J

120 J
440 U
45 J
23 J
25 J
27 J

440 U
440 U

520 U
520 U
520 U
520 U

74 J
520 U
520 U
230 J
520 U
520 U
520 U
520 U
520 U
520 U
520 U
520 U
520 U
520 U
520 U
520 U
520 U

24 J
520 U
520 U

1300 U
520 U
520 U

1300 U
520 U
520 U
520 U

1300 U
520 U

1300 U
1300 U
520 U
520 U
520 U
520 U
520 U

1300 U
1300 U
520 U
520 U
520 U
520 U

1300 U
45 J
13 J

520 U
520 U
130 J
92 J

520 U
520 U
51 J
94 J

260 J
520 U
80 J
61 J
53 J
38 J

520 U
520 U

410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U

1000 U
410 U
410 U

1000 U
210 J
410 U
410 U

1000 u
410 U

1000 U
1000 U
410 U
410 U
410 U
410 U
410 U
410 U

1000 u
1000 U
410 U
410 U
410 U

1000 U
77 J
18 J
12 J

410 U
140 J
110 J
45 J

410 U
55 J
73 J

870
410 U

52 J
69 J
49 J
37 J

410 U
410 U

400 U
400 U
400 U
400 U
400 U
400 U
400 U
34 U J

400 U
400 U
400 U
400 U
400 U
400 U
400 U

15 J
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

1000 U
400 U
400 U

1000 U
400 U
400 U
400 U

1000 U
400 U

1000 U
1000 U
400 U
400 U
400 U
400 U
400 U

1000 U
1000 U
400 U
400 U
400 U
400 U

1000 U
110 J
15 J
19 J

400 U
160 J
130 J

47 J
400 U

60 J
78 J
68 J

400 U
55 J
57 J
48 J
34 J

400 U
400 U

420 U
47 J

420 U
420 U
420 U
420 U
420 U
53 J

420 U
420 U
420 U
420 U
420 U
23 J

420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U

1100 U
420 U
420 U

1100 U
420 U
420 U
420 U
420 U
420 U

1100 U
1100 U
420 U
420 U
420 U
420 U
420 U

1100 U
1100 U
420 U
420 U
420 U
420 U

1100 U
120 J
23 J
24 J

420 U
180 J
140 J
66 J

420 U
70 J
89 J
60 J

420 U
72 J
64 J
61 J
38 J
14 J

420 U

460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U

1200 U
460 U
460 U

1200 U
460 U
460 U

18 J
1200 U
460 U

1200 U
1200 U
460 U
460 U
460 U
460 U
460 U

1200 U
1200 U
460 U
460 U
460 U
460 U

1200 U
56 J
19 J
16 J

460 U
140 J
110 J
460 U
460 U

52 J
80 J
61 J

460 U
80 J
64 J
56 J
46 J

460 U
460 U



Garland Road Superfund Site
Soil Split Sample Results
Samples Collected April 21, 2003

oample Identification SO-1 SO-2 SO-3 SO-4 SO-5 SO-14
Duplicate SO-5

SO-6 i

*
Pesticides ug/kg
alpha • BHC
beta - BHC
delta - BHC
gamma - BHC (Lindane)
Heptachlor
Aldnn
Heptachlor egoxide
Endosulfan I
Dieldrin
4.4 - DDE
Endrin
EndosuKan II
4.4 - ODD
Endosulfan sulfate
4,4 - DDT
Methoxychlor
Endrin ketore
Endrin aldehyde
alpha - Chlordane
gamma • Chlordane
Toxaphene
Aroclor -1016
Aroclor -1221
Aroclor -1232
Aroclor -1242
Aroclor -1248
Aroclor -1254
Aroclor -1260

Total Metals rug/kg
Aluminum

k>mony
;nic

.ium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

2.1 U
2.1 U
2 1 U
2.1 U
2.1 U
2.1 U
2.1 U
2.1 U
41 U
2.7 J
4.1 U
4.1 U
4.1 U
2.9 J
4.1 U
21 U

4.1 U
4.5
2.1 U
2.1 U
210 U
41 U
83 U
41 U
41 U
41 U
41 U
41 U

9910

0.62 U J
7.8
112

0.56
038 U

52800 J
13.9
6 3

16 0
17800

20 1
15300 J

550
087
17.0

1650 J
0.57 U
025 U
156 U

071 U J
23.3
90.7
016 J

2.2 U
2.2 U
2.2 U
22 U
22 U
2.2 U
2.2 U
22 U
4.2 U
42 U
4.2 U
4.2 U
4.2 U
4.2 U
4.2 U
22 U

4.2 U
4.2 U
22 U
2 2 U

220 U
42 U
85 U
42 U
42 U
42 U
42 U
42 U

9170
077 J
7 7
127

0.56
0.45 U

30300 J
129
7 9

14.7
17400

324
13200 J

822
0.59
14.2
1140 J
0 55 U
0.22 U
182 U

0.70 UJ
22.7
608
0.16 J

2.0 U
20 U
2.0 U
2.0 U
2.0 U
20 U
2.0 U
2.0 U
4.0 U
4.5 J
7.6 J
4.0 U
4.0 U
4.0 U
4.0 U
20 U

4.0 U
56 J
20 U
5.5 U J

200 U
40 U
81 U
40 U
40 U
40 U
40 U
40 U

8260
0.59 UJ
8.0
234

0.47
0.41 U

28600 J
15.8
63

190
16200

405
13800 J

496
033
18.4
991 J

0.55
021 U
144 U

0.69 UJ
208
724
0 19 J

2.0 U
2.0 U
20 U
2.0 U
2.0 U
20 U
2.0 U
20 U
6.8 J
34 J
38 U
38 U
3.8 U
9.7 J
3.8 U
20 U

3.8 U
13

20 U
2.0 U
200 U
38 U
77 U
38 U
38 U
38 U

550
38 U

4500
0.56 UJ
57

1390
0.24
0.32 U

109000 J
27 1
6.7

448
11400

459
59200 J

418
0.10
683
936 J

052 U
020 U
189 U

0.65 U J
150
128

0.18 J

23 U
2.3 U
2.3 U
2.3 U
23 U
2.3 U
2.3 U
2.3 U
45 U
84 J

4.5 U
12
11 J
12 J

45 U
23 U

45 U
14 J

23 U
23 U
230 U
45 U
92 U
45 U
45 U
45 U

580
45 U

7330
1.0 J
66

4620
0.39
0.63 U

11500 J
82 1
187
143

19500
2290

52000 J
648
020
257

1210 J
0.61 U
0.32 U
81.3 U
0.78 U J
22.0
321
046

2.3 U
23 U
2.3 U
23 U
2.3 U
23 U
2.3 U
2.3 U
4.4 U
71 J

4.4 U
8.4
7.5 J
8.0 J
4.4 U
23 U

4.4 U
10 J

2.3 U
23 U

230 U
44 U
89 U
44 U
44 U
44 U

470 J
44 U

8130
1.1 J
67

4020
0.42
0.70 U

15100 J
71.2
16.1
136

17800
1560

41200 J
700

0.13
191

1210 J
0.59 U
023 U
78.7 U
0.75 U J
23.6
319

0.61

20 U
2.0 U !
2.0 U f
2.0 U :
2.0 U :
2.0 u ;
2.0 U
2.0 U i
3.9 U ;•
18 J .:'

3.9 U i
3.9 U
3.9 U
6.9 J
39 U
20 U :
39 U
9.2 J
2.0 U :

2.0 U i
200 U ;
39 U :
80 u :
39 U
39 U
39 U :

300
39 U

6810
0.68 J :.

7.9 :
1790
0.33
073

56200 J
36.4 :

8.0
43.9

18900 ;
307 ;

36700 J
392 :

62
78. B :
957 J

0.51 U
0.20 U
84.9 U :
0.64 U J
194
168

0.28

Notes
(1) - Cannot be separated from Diphenylamme



Garland Road Superfund Site

Soil Split Sample Results

Samples Collected April 21, 2003

Sample Identification SO-7 SO-8 SO-9 SO-10 SO-11 SO-12 SO-13

1

Pesticides ug/kg
alpha - BHC
beta - BHC
della - BHC
gamma • BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan 1
Oieldrin
4,4 - DDE
Endrin
Endosulfan II
4.4 - ODD
Endosulfan sulfate
4.4 - DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha - Chloidane
qamma - Chlordane
Toxaphene
Aroclot -1016
Aroclor -1221
Aroclor -1232
Aroclor-1242
Aroclor -1248
Aroclor -1254
Aroclor -1260

Total Metals mg/kg
Aluminum
Antimony
Arsenic
Barium
3eryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

2.3 U
2.3 U
2.3 U
2.3 U
2.3 U
2.3 It
2.3 U
2.3 U
12
37 J

4.5 U
4.5 U
4.2 J
14 J

45 U
23 U

4.5 U
4.5 U
23 U
2.3 U
230 U

45 U
91 U
45 U
45 U
45 U

680
45 U

8160
083 J
65

1990
0.38

1 9
44300 J

41.1
9.1

44.9
15400

623
37000 J

378
1.4

94.1
1050 J
0.59 U
0 23 U
84.5 U
0 74 U J
21 .7
167

041

23 U
23 U
23 U
23 U
2.3 U
23 U
2.3 U
2.3 U
44 U
26 J

4.4 U
4.4 U
27 J
3.t J
44 U
23 U
44 U
68 J
23 U
23 U
230 U

44 U
89 U
44 U
44 U
44 U

240
44 U

9430
0.61 UJ
67

1390
051
0.45 U

39100 J
30.8

8.2
485

17000
338

29400 J
560

032
641
1580 J
056 U
0.22 U
62.1 U
0.71 UJ
23.1
161

0.46

2.7 U
27 U
2.7 U
2.7 U
2.7 U
2.7 U
27 U
27 U
5.2 U
78 J

5.2 U
5.2 U
4.9 J
13 J

5.2 U
27 U

5.2 U
16 J

27 U
2.7 U

270 U
52 U

100 U
52 U
52 U
52 U

740
52 U

7180
1.1 J
63

2800
0.42

1.1
31800 J

449
11.6
510

18900
816

36100 J
422

075
135

1350 J
0.96
0.28 U
93.8 U
0.89 UJ
186
294

0.83

2.1 U
2.1 U
2.1 U
2.1 U
21 U
2.1 U
2.1 U
2.1 U
4.1 U
47 J
4.1 U
4.1 U
4.1 U
4.1 U
41 U
21 U
4.1 U
4.1 U
2.1 U
2.1 U
210 U
41 U
64 U
41 U
41 U
41 U
99
41 U

10600
0.66 J

9.5
240

0.58
0.62

55400 J
172
6.7

24.9
19900

93.4
24800 J

564
29

24.1
1510 J
053 U
0 21 U
176 U

067 UJ
280
939
0.22

2.1 U
2.1 U
2.1 U
2.1 U
2.1 U
2.1 U
2.1 U
2.1 U
4.0 U
5.6 J
4.0 U
40 U
40 U
4.0 U
4.0 U
21 U
4.0 U
25 J
2.1 U
2.1 U

210 U
40 U
82 U
40 U
40 U
40 U
89 J
40 U

15300
0.60 UJ
11.2
1450
0.73
0.37 U

27200 J
35.3

9.7
32 1

23600
939

19200 J
614

0.11
719
1300 J
0.56 U
0.22 U
114 U

0.70 U J
36.5
111

0.47

2.2 U
2.2 U
2.2 U
2.2 U
2.2 U
2.2 U
22 U
2.2 U
4.2 U
4.2 U
42 U
4.2 U
4.2 U
4.2 U
4.2 U
22 U

4.2 U
3.0 J
22 U
2.2 U
220 U
42 U
86 U
42 U
42 U
42 U

130
42 U

16700
075 J
12.3
1630
073
0 42 U

18400 J
50.4
123
38.6

26300
779

28200 J
658

0.12
128

1480 J
0.56 U
0.22 U
73.9 U
0.70 U J
39.7
133

0.39

24 U
24 U
2.4 U
2.4 U
2.4 U
24 U
2.4 U
24 U
4.6 U
3.7 J
46 U
46 U
46 U
46 U
46 U
24 U -
46 U
46 U
24 U
2.4 U
240 U

46 U
93 U
46 U
46 U
46 U
46 U
46 U

11800
0.69 J

7 7
126

0.57
0.64 U

39000 J
17.3

7.3
236

20600
22.1

13100 J
533

012
20.0
1730 J

1.3
0.25 U
218 U

076 UJ
25.7
86.9
0.23

Noles:
(1) - Cannot be separated from Diphenylamine



Garland Road Superfund Site
Sediment Split Sample Results
Samples Collected April 21, 2003

(Sample Identification SED-1 SED-2 SED-3 SED-4 SED-5 SED-6

VOAs ug/kg
Oichlorodifloromelhane
Chloromethane
Vinyl chloride
Bromomethane
Chloraelhane
Trichlorofluoromelhane
1 ,1 -Dichloroethene
1, 1,2- Trichloro - 1 , 2, 2 - Trifluoroethane
Acetone
Carbon disulfide
Methyl Acetate
Melhylene chloride
trans -1 ,2 - Dichloroethene
Methyl - lert - butyl ether
1,1- Dichloroethane
cis - 1 , 2 - Dichloroethene
2 - Butanone
Chloroform
1, 1, 1 - Trlchloroelhane
Cyclohexane
Carbon telrachloride
Benzene
1,2- Dichloroelhane
Trichloroethene
Methylcyclohexane
1, 2 - Dichloropropane
3romodichloromethane
cis - 1 . 3 - Dichloropropene
4 - Methyl - 2 - Pentanone
Toluene
Trans - 1. 3 - Dichloropropene
1̂ 1, 2 - Trichloroelhane
Tetrachloroethene
2 - Hexanone
Dibromochloromelhane
1, 2 - Dibromoethane
Chlorobenzerie
Elhylbenzene
Xylene (total)
Styrene
Bromoform
Isopropylbenzene
1, 1, 2, 2 - Telrachloroelhane
1 ,3 - Dichlorobenzene
1,4- Dichlorobenzene
1,2- Dichlorobenzene
1,2- Dibromo - 3 - Chloropropane
1 ,2 ,4 - Trichlorobenzene

16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
55 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
48
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U

15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
20 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U

14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U

0.9 J
14 U
14 U
14 U
14 U
14 U
14 U
14 U
1 J

14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U

20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
76 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

11000 J
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

R
20 U

15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U

R
15 U

19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
20 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
83
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U

R
19 U



Garland Road Superfund Site
Sediment Split Sample Results
Samples Collected April 21, 2003

Sample Identification SED-7 SED-8 SED-9 SED-10 SED-11 SED-12

VOAs ug/kg
Dichlorodifloromelhane
Chlorom ethane
Vinyl chloride
Bromomethane
Chloroelhano
Trichlorofluoromethane
1,1-Dichloroethene
1.1,2- Trichloro - 1 , 2 . 2 - Trifluoroethane
Acetone
Carbon disulfide
Mclhyl Acelale
Methylene chloride
trans - 1 , 2 - Dichloroethene
Methyl - lert - butyl ether
1^1 - Dichloroethane
cis - 1 , 2 - Dichloroelhene
2 - Butanone
Chloroform
1,1,1- Trichloroethane
Cyclohexane
Carbon fetrachtoride
Benzene
1,2- Dichloroethane
Trichloroethene
Methylcyclohexane
1,2- Dichloropiopane
Bromodichloromethane
cis - 1, 3 - Dichloropropene
4 - Methyl - 2 - Pentanone
Toluene
Trans -1 .3- Dichloropropene
1,1,2- Trichloroelhane
Tetrachloroethenft
2 - Hexanone
Dibromochloromelhane
1,2- Dibromoethane
Chlorobenzene
Elhylbenzene
Xylene (total)
Slyiene
3romoform
Isopropylbenzene
1, 1, 2, 2 - Tetrachloroethane
1,3 - Dichlorobenzene
1 . 4 - Dichlorobenzene
1 ,2 - Dichlorobenzene
1.2- Dibromo - 3 - Chloropropane
1, 2, 4 - Trichlorobenzene

24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
53 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U

720
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U
24 U

18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
24 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U
18 U

15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
17 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U

IS U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U

15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U
15 U

13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U



Garland Road Superfimd Site
Sediment Split Sample Results
Samples Collected April 21, 2003

(Sample Identification SED-1 SED-2 SED-3 SED-4 SED-5 SED-6

Semivolatile Organics ug/kg
Benzaldehvde
Phenol
Bis(s - chloroethvl) elher
2 - Chlorophenol
2 - Methylphenol
2, 2 - oxybis (1 • Chloropropane)
Acelophenone
4 - Methvlphenol
N - Nitroso - di - n - propvlamine
Hexachloroelhane
Nitrobenzene
Isophorone
2 - Nitrophenol
2^ 4 • Dimethylphenol
bis (2 • Chloroethoxy) methane
2, 4 - Dichloiophenol
Naphthalene
4 - Chloroaniline
Hexachlorobuladiene
Caprolaclam
4 - Chloro - 3 - methylphenol
2 - Melhylnaphthalene
Hexachlorocyclopenladiene
2. 4, 6 - Trichlorophenal
2 ,4 ,5- Trichlorophenol
1,1 - Biphenyl
2 • Chloronaphthalene
2 • Nilroaniline
Dimethylphthalate
2,6- Dinilrotoluene
Acenaphlhviene
3 - Nitroaniline
Acenaphthene
2,4- Dinitrophenol
4 - Nilrophenol
Dibenzofuran
2,4- Dinitrotoluene
Dielhylphfhatafe
Flourene
4 - Chlorophenyl-phenylelher
4 - Nilroaniline
4, 6 - Dinitro - 2 - methylphenol
N - Nilrosodiphenylamine (1)
4 - Bromophenyl-phenylether
Hexachlorobenzene
Atrazine
Pentachlorophonol
Ph«nan1hrene
Anthracene
Carbaxole
Di - n - butylphthalate
Flouranthene
^vrene
Sutyibenzylphthalale
3. 3 - Dichlorobenzidine
Benzo (a) anthracene
Chrysene
bis (2 - EthvlhexvD phthalale
Di - n - ocrylpnthalate
benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (1.2.3- cd) pyrene
Dibenjo (a, h) anthracene
Jenzo (q, h, i) perylene

13 J
520 U
520 U
520 U
520 U
520 U
16 J
94 J

520 U
520 U
520 U
520 U
520 U
520 U
520 U
520 U
520 U
520 U
520 U
520 U
520 U
520 U
520 U
520 U

1300 U
520 U
520 U

1300 U
520 U
520 U
520 U

1300 U
520 U

1300 U
1300 U
520 U
520 U
520 U
520 U
520 U

1300 U
1300 U
520 U
520 U
520 U
520 U

1300 U
66 J
16 J

520 U
520 U
130 J
96 J

520 U
520 U

42 J
62 J

520 U
520 U
64 J
53 J
48 J
34 J

520 U
520 U

9 J
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U

1200 U
490 U
490 U

1200 U
490 U
490 U
490 U

1200 U
490 U

1200 U
1200 U
490 U
490 U
490 U
490 U
490 U

1200 U
1200 U
490 U
490 U
490 U
490 U

1200 U
62 J
17 J

490 U
490 U
140 J
120 J
490 U
490 U
53 J
74 J

490 U
25 J
61 J
63 J
54 J
42 J

490 U
490 U

10 J
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U

1100 U
450 U
450 U

1100 U
450 U
450 U
450 U

1100 U
450 U

1100 U
1100 U
450 U
450 U
450 U

20 J
450 U

1100 U
1100 U
450 U
450 U
450 U
450 U

1100 U
21 J

450 U

450 U

450 U
57 J
45 J

450 U
450 U

23 J
35 J

450 U
450 U
31 J
32 J
25 J
19 J

450 U
450 U

29 J
660 U
660 U
660 U
660 U
660 U
22 J

3000
660 U
660 U
660 U
660 U
660 U
660 U
660 U
660 U
660 U
660 U
660 U
660 U
660 U
660 U
660 U
660 U

1700 U
660 U
660 U

1700 U
660 U
660 U
660 U

1700 U
660 U

1700 U
1700 U
660 U
660 U
660 U
660 U
660 U

1700 U
1700 U
660 U
660 U
660 U
660 U

1700 U
190 J
50 J
28 J

660 U
320 J
230 J
660 U
660 U
96 J

130 J
660 U
36 J

110 J
130 J
100 J
74 J

660 U
660 U

9 J
490 U
490 U
490 U
490 U
490 U
490 U
120 J
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U

1200 U
490 U
490 (J

1200 U
490 U
490 U
490 U

1200 U
490 U

1200 U
1200 U
490 U
490 U
490 U
490 U
490 U

1200 U
1200 U
490 U
490 U
490 U
490 U

1200 U
67 J
17 J

490 U
490 U
150 J
120 J
490 U
490 U

56 J
77 J

490 U
490 U
72 J
63 J
SB J
44 J

490 U
490 U

16 J
610 U
610 U
610 U
610 U
610 U
25 J

330 J
610 U
610 U
610 U
610 U
610 U
610 U
610 U
610 U
610 U
610 U
610 U
610 U
610 U
610 U
610 U
610 U

1500 U
610 U
610 U

1500 U
610 U
610 U
610 U

1500 U
610 U

1500 U
1500 U
610 U
610 U
610 U
610 U
610 U

1500 U
1500 U
610 U
610 U
610 U
610 U

1500 U
88 J
25 J

610 U
610 U
210 J
160 J
610 U
610 U

68 J
110 J
610 U
610 U
100 J
BO J
78 J
57 J

610 U
610 U



Garland Road Superfund Site
Sediment Split Sample Results
Samples Collected April 21, 2003

Sample Identification SED-7 SED-8 SED-9 SED-10 SED-11 SED-12

Semivolatile Organics ug/kg
Benzaldehyde
Phenol
Bis(s - chloroelhyl) ether
2 - Chlorophenol
2 - Methylphenol
2, 2 - oxybis [1 - Chlorqpropane)
Acelophenone
4 - Methylphenol
N - Nitroso - di - r - propylamine
Hexachloroothanc
Nitrobenzene
Isophorona
2 - Nitrophenol
2, 4- Di.-nelhylphenol
bis (2 - Chloroetnoxy) methane
2, 4 - Dichlorophenol
Naphthalene
4 - Chloroaniline
Hexachlorobuladiene
Caprolaclam
4 - Chloro - 3 - melhvlphenol
2 - Methylnaphlhalene
Hexachlorocyclqpentadiene
2, 4, 6 - Trichlorophenol
2, 4, 5 - Trichlorophenol
1.1- Biphenyl
2 - Chloronaphthalene
2 - Nitroaniline
Dimethvlphthalate
2, 6 - Dinilrotoluene
Acenaphlhylene
3 - Nilroaniline
Acenaphthene
2, 4 - Dimlrophenol
4 - Nitrophenof
Dibenzofuran
2, 4 - Dinitrotoluene
Diethylphthalale
Flourene
4 - Chlorophenyl-phenylelher
4 - Nitroaniline
4, 6 - Dinilro - 2 - melhylphenol
N - Nilrosodiphenylamine (1)
4 - Bromophenyl-phenylether
Hexachlorobenzene
Atrazine
Dentachlorophenol
Phenanthfene
Anthracene
Carbazole
Di - n - butylphthalate
Flouranthene
Pyrene
Bulylbenzylphlhalale
3, 3 - Dichlorobenzidine
3enzo fa) anthracene
Chrysene
bis (2 - Elhylhexyl) phthalale
Di - n - octylphthalate
benzo (b) fluoranthene
Benzo (k) (luoranthene
Jenzo (a) pyrene

Indeno (1, 2. 3 - cd) pyrene
)ibenzo (a, h) anthracene
Jenzo fq. h, i) perylene

35 J
790 U
790 U
790 U
790 U
790 U
28 J

1200
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U

2000 U
790 U
790 U

2000 U
790 U
790 U
790 U

2000 U
790 U

2000 U
2000 U

790 U
790 U
790 U
790 U
790 U

2000 U
2000 U

790 U
790 U
790 U
790 U

2000 U
110 J
29 J

790 U
790 U
270 J
200 J
790 U
790 U

82 J
130 J
790 U
790 U
110 J
120 J
94 J
61 J

790 U
790 U

25 J
580 U
580 U
580 U
580 U
580 U
21 J
42 J

580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U

1500 U
580 U
580 U

1500 U
580 U
580 U
580 U

1500 U
580 U

1500 U
^_ 1500 U

580 U
580 U
580 U
580 U
580 U

1500 U
1500 U
580 U
580 U
580 U
580 U

1500 U
86 J
24 J

580 U
580 U
210 J
160 J
580 U
580 U

73 J
110 J
580 U
580 U
91 J

110 J
81 J
60 J

580 U
580 U

14 J
490 U
490 U
490 U
490 U
490 U

15 J
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U J
490 U
490 U
490 U
490 UJ
490 U

1200 U
490 U
490 U

1200 U
490 U
490 U

15 J
1200 U
490 U

1200 U J
1200 U
490 U
490 U
490 U
490 U
490 U

1200 U
1200 U
490 U
490 U
490 U
490 U

1200 U
170 J
36 J
27 J
19 J

290 J
220 J
25 J

490 U
110 J
150 J
490 U
22 J

100 J
140 J
100 J
93 J
56 J
93 J

16 J
510 U
510 U
510 U
510 U
510 U

15 J
510 U
510 U
510 U
510 U
510 U
510 U
510 U
510 U
510 U
510 U
510 U
510 U J
510 U
510 U
510 U
510 UJ
510 U

1300 U
510 U
510 U

1300 U
510 U
510 U
510 U

1300 U
510 U

1300 U J
1300 U
510 U
510 U
510 U
510 U
510 U

1300 U
1300 U
510 U
510 U
510 U
510 U

1300 U
45 J
13 J

510 U
510 U
120 J
96 J

510 U
510 U

45 J
67 J

510 U
510 U
60 J
61 J
49 J
45 J

510 U
510 U

10 J
490 U
490 U
490 U
490 U
490 U
490 U

52 J
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 U
490 UJ
490 U
490 U
49O U
490 UJ
490 U

1200 U
490 U
490 U

1200 U
490 U
490 U
49O U

1200 U
490 U

1200 U
1200 U
490 U
490 U
490 U
490 U
490 U

1200 U
1200 U
490 U
490 U
49O U
490 U

1200 U
43 J

490 U
490 U
490 U
89 J
73 J

490 U
490 U
31 J
52 J

490 U
190 J
39 J
46 J
37 J
29 J

490 U
490 U

420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U J
420 U J
420 UJ
420 U J

1100 UJ
420 U J
420 U J

1100 UJ
420 U J
420 U J
420 UJ

1100 UJ
420 UJ

1100 U J
1100 UJ
420 U J
420 U J
420 UJ
420 UJ
420 UJ

1100 UJ
1100 UJ
420 UJ
420 UJ
420 U J
420 UJ

1100 UJ
27 J

420 U J
420 UJ
420 U J
42 J

420 UJ
420 UJ
420 U J
420 UJ

14 J
16 J

420 UJ
420 U J
420 U J
420 UJ
420 UJ
420 U J
420 UJ



Garland Road Super-fund Site
Sediment Split Sample Results
Samples Collected April 21, 2003

[Sample Identification SED-1 SED-2 SED-3 SED-4 SED-5 SED-6

Pesticides ug/kg
alpha - BHC
beta - BHC
delta - BHC
gamma - BHC (Lindane)
Heptachlor
aldrin
Heplachlor epoxide
Endosulfan I
Dieldrin
4, 4 - ODE
Endrin
Endosulfan II
4. 4 - ODD
Endosulfan sulfate
4, 4 - DDT
Melhoxychlor
Endrin keton
Endrin aldehyde
alpha - Chlordane
gamma - Chlordane
Toxaphene
Aroclof -1016
Aroclor-1221
Aroclor-1232
Aioclor -1242
Aroclor-1248
Aioclor -1254
Aroclor-1260

t otal Metals mg/kg
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
ron

Lead
Magnesium

Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

2.7 U
2.7 U
27 U
2.7 U
2.7 U
2.7 U
2.7 U
2.7 U
5.2 U
5.2 U
5.2 U
5.2 U
5.2 U
5.2 U
44
27 U
5.2 U
5.2 U
27 U
2.7 U
270 U

52 U
100 U
52 U
52 U
52 U
52 U
52 U

3620
0.78 U J
2.8

56.1

0.20 U
0.16 U

72200
6.7
2.6
6.4

8130

6.9

19100
247

0.078 U J
7.7

589 J
0.74 J
0.28 U
274

0.91 UJ
108
29.0 J

0.070 UJ

2.5 U
2.5 U
2.5 U
25 U
2.5 U
2.5 U
2.5 U
2.5 U
4.9 U
4.9 U
4.9 U
4.9 U
4.9 U
4.9 U
4.9 U
25 U
4.9 U
49 U
25 U
2.5 U
250 U

49 U
100 U
49 U
49 U
49 U
49 U
49 U

3770
0.74 UJ
2.2

52.3

0.19 U
0.069 J
60500

6.6
2.5
6.8

8050
7.2

15900
212

0.074 UJ
7.0

605 J
0.69 U
0.27 U
230

0.86 UJ
11.0

28.1 J
018 UJ

2.3 U
2.3 U
2.3 U
2.3 U
2.3 U
2.3 U
2.3 U
2.3 U
4.5 U
4.5 U
4.5 U
4.5 U
4.5 U
4.5 U
45 U
23 U — •
45 U
4.5 U
2.3 U
2.3 U

230 U
45 U
92 U
45 U
45 U
45 U
45 U
45 U

5030
0.68 U J
4.0

75.0

0.29 U
0.25

63800
7.9
3.3
7.3

10600
78

17300
323

0.085 U J
9.1

699 J
0.62 U
0.24 U
259

0.78 UJ
13.1

32.1 J
0.063 UJ

3.4 U
4.6
3.4 U
3.4 U
3.4 U
3.4 U
3.4 U

3.4 U
6.6 U
6.6 U
6.6 U
6.6 U
6.6 U
6.6 U
6.6 U
34 U
6.6 U
66 U
3.2 J
3.4 U

340 U
66 U

130 U
66 U
66 U
66 U
66 U
66 U

7230
1.0 U J
4.4
103

0.38 U
0.26

67400
11.2
4.5

14.6
14000

12.5
16600

391
0.10 UJ
13.0

1130 J
1.2 J

O.36 U
313
1.2 UJ

18.6
57.2 J
0.15 U J

2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
4.9 U
4.9 U
4.9 U
4.9 U
4.9 U
4.9 U
4.9 U
25 U
4.9 U
4.9 U
4.6 J
3.7 J

250 U
49 U
99 U
49 U
49 U
49 U
49 U
49 U

4110
0.73 UJ
2.5

50.9
0.19 U

0.093 J
65000

6.9
2.5
6.1

8360
6.4

16900
254

0.067 UJ
7.7

641 J
0.68 U
0.26 U
256

085 UJ
11.2
28.7 J

0.069 U J

3.1 U
3.1 U
3.1 U
3.1 U
3.1 U
3.1 U
3.1 U
3.1 U
6.1 U
6.1 U
6.1 U
6.1 U
6.1 U
6.1 U
6.1 U
31 U
6.1 U
6.1 U
4.9 J
3.1 U
310 U
61 U

120 U
61 U
61 U
61 U
61 U
61 U

6700
0.92 U J
4.3

94.2
0.33 U
0.18 J

66900
10.8

4.2
13.5

12700
12.2

16600
345

0.085 UJ
11.8

1070 J
1.1 J

0.33 U
346
1.1 UJ

17.1
49.8 J
0.15 U J

Notes:
(1) - Cannot be separated from Diphenylamine



Garland Road Superfund Site
Sediment Split Sample Results
Samples Collected April 21, 2003

Sample Identification SED-7 SED-8 SED-9 SED-10 SED-11 SED-12

Pesticides ug/kg
alpha - BHC
beta - BHC
delta - BHC
Bamma - BHC (Lindane)
Heplachlor
aldrin
Heplachlor epoxide
Endosulfan I
Dieldrm
4. 4 - DDE
Endrin
Endosulfan II
4, 4 - DDO
Endosulfan sulfate
4. 4 -DDT
Methaxychlor
Endrin keton
Endrin aldehyde
alpha - Chlordane
qamma - Chlordane
Toxaphene
Aroclor -1016
Aroclor-1221
Aroclor -1232
Aroclor -1242
Aroclor -1248
Aroclor -1254
Aroclor -1260

Total Metals mg/kg
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Coball
Copper
ron
Lead
Magnesium
^anqanese
Mercury
Nickel
Dotassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

4.0 U
4.0 U
4.0 U
4.0 U
4.0 U
4.0 U
4.0 U
40 U
7.9 U
7.9 U
7.9 U
7.9 U
7.9 U
7.9 U
7.9 U
40 U

7.9 U
7.9 U
14

4.0 U
400 U

79 U
160 U

79 U
79 U
79 U
79 U
79 U

8710
1.1 U J
5.4
123

0.41 U
0.25 J

64900
12.8

4.9
21.3

15500
13.7

14900
444

0.12 UJ
15.0

1350 J
1.1 U

041 U
289 J
1.3 UJ

20.5
66.3 J
0.19 UJ

3.0 U
5.0
3.0 U
3.0 U
3.0 U
3.0 U
3.0 U
3.0 U
5.8 U
5.8 U
5.8 U
5.8 U
5.8 U
5.8 U
5.8 U
30 U

5.8 U
5.8 U
3.7 J
3.0 U
300 U
58 U

120 U
58 U
58 U
58 U
58 U
58 U

6450
0.86 UJ
3.9

88.8
0.33 U
0.22

62500
10.1
4.0

12.5
12500

10.4
15800

323
0.088 UJ

11.4
960 J

0.79 U
0.31 U
307

0.99 UJ
16.2
48.0 J
0.12 UJ

2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
49 U
4.9 U
4.9 U
4.9 U
4.9 U
4.9 U
4.9 U
25 U

4.9 U
4.9 U
2.5 U
2.5 U

250 U
49 U
99 U
49 U
49 U
49 U
49 U
49 U

3470
0.73 U J
2.8

47.8
0.17 U

0.079 J
61600

6.3
2.5
5.6

7380
6.0

16000
202

0.070 U J
6.8

574 J
0.67 U
0.26 U
288

0 85 U J
10.0
27.0 J

0.087 UJ

2.6 U
2.6 U
2.6 U
26 U
2.6 U
2.6 U
2.6 U
2.6 U
5.1 U
5.1 U
5.1 U
5.1 U
5.1 U
5.1 U
5.1 U
26 U
5.1 U
5.1 U
2.6 U
2.6 U

260 U
51 U

100 U
51 U
51 U
51 U
51 U
51 U

6450
0.71 U J
4.3

80.4
0.36 U
0.26

63500
10.3
3.8

11.4
11600

10.3
20000

350
D.067 U J

11.0
966 J

0.66 J
0.26 U
274

0.82 UJ
16.5
44.4 J

0.085 U J

2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
2.5 U
4.9 U
4.9 U
4.9 U
4.9 U
4.9 U
4.9 U
4.9 U
25 U

4.9 U
4.9 U
2.5 U
2.5 U
250 U
49 U
99 U
49 U
49 U
49 U
49 U
49 U

5780
0.72 UJ
4.3

65.3
0.32 U
0.16

48000
8.8
3.7
9.8

10700
9.4

14000
333

0.064 UJ
9.6

861 J
0.66 U
0.26 U
227

083 UJ
15.2
38.8 J

0.071 U J

2.2 U J
2.2 UJ
2.2 UJ
2.2 UJ
2.2 UJ
2.2 UJ
2.2 U J
2.2 UJ
4.2 UJ
4.2 UJ
4.2 UJ
4.2 UJ
4.2 U J
4.2 UJ
4.2 UJ
22 UJ

4.2 UJ
4.2 U J
2.2 UJ
2.2 UJ

220 UJ
42 UJ
86 UJ
42 UJ
42 UJ
42 UJ
42 UJ
42 UJ

4320
0.59 U J
3.6

51.7
0.24
0.11 J

46100
7.5
3.3
6.2

9370
6.7

13100
316

0.058 U
8.1

562 J
0.67 U
0.21 UJ
220 J

0.68 UJ
12.4
24.7 J

0.056 J

Notes:
(1) - Cannot be separated from Diphenylamine
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1.0 EXECUTIVE SUMMARY

Ohio Environmental Protection Agency (Ohio EPA) personnel conducted an Expanded Site
Investigation (ESI) at the former Garland Road Landfill (site) in West Milton, Ohio, Miami
County on April 21, 2003. The purpose of this ESI was to further investigate the
concentration and extent of run-off originating from the site post drum removal and how it
affects the Stillwater River which borders the eastern boundary of the site (Figure 1).

Work conducted during the ESI included the collection of twenty-six (26) soil and sediment
samples. This total includes background and duplicate samples.

2.0 INTRODUCTION

The Ohio EPA, Division of Emergency and Remedial Response (DERR) formed a
cooperative agreement with the United States Environmental Protection Agency (U.S.
EPA) Region V to conduct an ESI of the former Garland Road Landfill, EPA ID#
OHN981960545 (Latitude 39° 56' 7.0", Longitude 84° 18' 5.0").

3.0 SITE BACKGROUND

3.1 Site Description and History

The Garland Road Landfill (site) is an inactive landfill that occupies about 15 acres
south of West Milton in Miami County, Ohio (Figure 1). The site is bordered on the
north by Frederick-Garland Road, on the east by the Stillwater River, on the south by
Waterwheel Farm, and on the west by a small unnamed creek and Waterwheel Farm.
The cities of West Milton and Union lie north and south of the site, respectively. The
site topography is comprised of small hills, with a slight slope towards the river. A steep
erosional bank exists where the site borders the Stillwater River.

The site lies on the Stillwater River's floodplain. The river borders the entire eastern
boundary of the landfill. The southern portion of the site floods two to three times a
year. The Stillwater River is used as a subsistence and recreational fishery. It is also
designated as a state scenic river. A small creek, which receives drainage from the
farmland west of the landfill and from the western portion of the site flows north to south
into the Stillwater River (Figure 2).

The area surrounding the site is rural. It is used primarily for agricultural purposes. The
nearest residence is located 700 feet northeast of the site. There are 162 private
residences located within 1 mile of the site. The site is only partially fenced and easily
accessible.

Landfill operations began on a 15-acre portion of the Waterwheel Farm in the early
1960s under the ownership of Harold Ostrov. The B & W Realty Company purchased



the farm from Mr. Ostrov in 1966, at which time the landfill was inactive. The landfill
property was then leased to B & W landfill, which recommenced operations under a
Miami County Health Department license. In 1970, shortly after the start-up of the
nearby Miami County incinerator, landfill operations ceased. In 1973, the B & W Realty
Company changed its name to B & W Agency Company and sold the landfill property to
Paul and Martha Theis. The B & W Agency Company ceased business operations in
1974(OEPA, 1992).

The landfill was used to dispose of domestic, commercial, and industrial wastes.
Considerable amounts of liquids and sludges were allegedly disposed of in the landfill
by General Motors Inland Division in Vandalia, Ohio. Jim White, former owner of B &
W landfill, stated that GM Inland disposed of about 2,000 cubic yards of waste per
month at the site. The materials disposed of include vinyl materials, brake waste
materials, and liquid wastes. Anonymous complaints from nearby residents indicated
that over 400 drums of toluene-2,4-diisocyanate and paint wastes were buried on site
by GM. In addition to industrial waste, household waste was disposed of by private
haulers. All wastes disposed of on site were placed in trenches that were between 15
to 20 feet deep. According to a former West Milton fire chief and local citizens, the
landfill was regularly on fire (OEPA, 1992).

On November 8, 1993, U.S. EPA issued a Unilateral Administrative Order (Order)
pursuant to Section 106(a) of CERGLA, 42 U.S.C 9606(a).

A removal action work plan was approved by U.S. EPA on September 19, 1994. A river
bank drum removal work plan was approved August 1995.

Drum removal activities were conducted between September 1994 and June 1996 in
accordance with the work plans. Drum removal consisted of the following activities:

1. Buried drum location by test pit excavation;
2. Drum excavation and inspection;
3. Drum sampling;
4. Drum overpacking and staging;
5. Waste consolidation; and
6. Drum transportation and disposal.

A total of 8,830 surface and subsurface drums containing waste and 286 drums
containing quartz were removed from the site and an additional 240 drums of waste
(which had been released from damaged drums during inspection and over packing)
were removed. Approximately 14,700 tons of soil were treated between September
1994 and September 1997.
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3.2 Site Geology and Hydrology

The site is underlain by glacial deposits covering shale and limestone bedrock (ODNR,
1960). These deposits are made up largely of clay till, sand, and gravel. Private
residential well supplies are mostly developed from the underlying shale and limestone
bedrock aquifer; however, municipal and a small number of residential supplies are
obtained from sand and gravel lenses along the Stillwater River (ODNR, 1960).

Three major overburden stratigraphic units have been identified at the site. They are: the
fill/waste unit, till unit, and the sand/gravel unit. The fill/waste unit has a maximum
thickness of approximately 30 feet. In the central portion of the site, a till unit occurs
beneath the fill/waste unit. It has a maximum thickness of approximately 15 feet.

The sand/gravel unit is present across the entire site and directly overlies the bedrock
surface. It has a thickness of approximately 20 feet. In places the sand/gravel unit is the
uppermost overburden unit (e.g. at the south end of the site). The central portion of the
site is overlain by the till unit. Where the till unit is absent, the fill/waste unit directly
overlays the sand/gravel unit. Bridge foundation borings and residential well samples
indicate the sand/gravel unit extends beneath the Stillwater River to the east, in the
northern portion of the site. This sand/gravel unit slopes upward steeply, following the
bedrock slope, and decreases in thickness towards the east.

The limestone bedrock is encountered at approximately 12 to 60 feet below ground surface
at the site. The borings to the north of the site and regional wells indicate considerable
bedrock relief. The bedrock is close to the ground surface and appears to slope towards
the river along the eastern and western riverbanks.

The Stillwater River flows from north to south along the eastern boundary of the site. The
river channel ranges from approximately 100 to 200 feet wide. The site is situated in the
floodplain. Precipitation and runoff either flows east towards the Stillwater River, or
remains on site, draining into the existing low areas (such as ditches or depressions).
Surface waters which do not flow directly off site are expected to infiltrate into the upper
water table zone flow regime.

Nearby residents obtain drinking water from the cities of West Milton and Union or from
private wells. These private wells draw water primarily from the bedrock aquifer. This
aquifer is overlain by glacial deposits that consist of clay till, sand and gravel.



4.0 SAMPLING LOCATIONS AND DISCUSSION OF RESULTS

Soil and sediment samples were collected during the ESI sampling event. Samples were
analyzed by U.S. EPA Contract Laboratory Program (CLP) laboratories. Analyses included
the following parameters: volatile organic compounds (VOCs), semi-volatile organic
compounds (SVOCs), pesticides, total analyte metals (TAL) and Cyanide. Complete
analytical results of this investigation are contained in Appendix A. Significant findings are
located in Tables 1-2. The data were reviewed by U.S. EPA Region V personnel for
compliance with the Contract Laboratory Program (CLP), and electronically validated by
using the U.S. EPA Computer-Aided Data Review and Evaluation (CADRE) software
program.

A photographic log of Garland Road Landfill can be found in Appendix D. Standard quality
assurance and quality control (QA/QC) procedures for ESI field activities were followed
during the investigation. Procedures for sample collection, packaging and shipping, and
equipment decontamination, are documented in the Quality Assurance Project Plan
(QAPP), for Region V Superfund SI activities for Ohio EPA, and the Ohio EPA Field
Standard Operating Procedures (Reference 9).

4.1 Soil

A total of fourteen (14) soil samples (depicted in Figure #3) were collected, including
background and duplicate samples. Soil samples were collected to determine the
potential for direct exposure of contaminants to the public and to determine the
potential for migration of the contaminants to the Stillwater River. Soil sample locations
were chosen based on historical records, drum removal areas and current physical
appearance of the landfill. The following is a discussion of soil sample locations and
results. Refer to Table 1 for significant findings.

Sample SO-01 (E0569/ME0569) was collected in the southwest corner of the landfill in
a mounded pile 12-18" from the surface. No significant VOCs, SVOCs, TAL metals or
Cyanide were detected. The pesticide Endrin was detected at 3.5 ug/kg.

Sample SO-02 (E0570/ME0570) was collected in the southwest corner of the landfill in
a mounded pile of rubber extrusions. No significant VOCs, SVOCs, TAL metals or
Cyanide were detected. The pesticide 4,4-DDT was detected at 3.8 ug/kg.

Sample SO-03 (E0571/ME0571) was collected in another pile in the southwest portion
of the landfill 18-20" from the surface. No significant VOCs, TAL metals or Cyanide
were detected. The following SVOCs were detected: Phenanthrene at 790 ug/kg,
Fluoranthene at 1700 ug/kg, Pyrene at 2600 ug/kg, Benzo(a)anthracene at 1300 ug/kg,
Chrysene at 1700 ug/kg, Benzo(b)fluoranthene at 1200 ug/kg, Benzo(k)fluoranthene at
1200 ug/kg, Benzo(a)pyrene at 1200 ug/kg, lndeno(1,2,3-cd)pyrene at 860 ug/kg,
Dibenzo(a,h)anthracene at 400 ug/kg, Benzo(g,h,i)perylene at 850 ug/kg.



The following pesticides were detected in sample SO-03: Dieldrin at 3.8 ug/kg, 4,4-DDT
at 19 ug/kg, Gamma-chlordane at 4.8 ug/kg and Arochlor-1254 at 120 ug/kg.

Sample SO-04 (E0572/ME0572) was collected on a mound of dirt off an access road
and on the side of the berm 12-20" from the surface. No significant SVOC were
detected. The VOC Trichloroethene was detected at 30 ug/kg. The following
pesticides were detected: Dieldrin at 7.6 ug/kg, Endosulfan II at 12 ug/kg, 4,4-DDT at
24 ug/kg, Methoxychlor at 26 ug/kg and Arochlor-1254 at 220 ug/kg.

The following TAL metals were detected in sample SO-04: Barium at 1500 mg/kg, Lead
at 635 mg/kg, Magnesium at 37400 mg/kg and Nickel at 74 mg/kg.

Sample SO-05 (E0573/ME0573) and SO-14 (E0582/ME0582) were collected along a
berm of soil near the road. The VOC Trichloroethene was detected at 5900 ug/kg. The
following SVOCs were detected: Phenol at 480 ug/kg and 4-methylphenol at 330 ug/kg,
The following pesticides were detected: Aldrin at 7.2 ug/kg, Heptachlor Epoxide at 1.3
ug/kg, Endosulfan I at 11 ug/kg, Dieldrin at 17 ug/kg, 4,4-DDE at 24 ug/kg, Endosulfan
II at 20 ug/kg, 4,4-DDD at 9.5 ug/kg, Endosulfan Sulfate 12 ug/kg, 4,4-DDT at 52 ug/kg,
Methoxychlor at 28 ug/kg, Alpha-chlordane at 9.3 ug/kg and Arochlor-1254 at 500
ug/kg.

Significant TAL metals detected in SO-05/SO-14 include the following: Barium at 4670
mg/kg, Chromium at 70.7, Copper at 238 mg/kg, Lead at 1890 mg/kg, Magnesium at
37200 mg/kg, Nickel at 206 mg/kg and Zinc at 387 mg/kg.

Sample SO-06 was collected in a landfill debris area in 18-23" from surface. No
significant SVOCs were detected. The VOC Trichloroethene was detected at 93 ug/kg.
The pesticides 4,4-DDT was detected at 8.4 ug/kg and Arochlor-1254 at 71 ug/kg. TAL
metals detected include the following: Barium at 1000 mg/kg, Lead at 364 mg/kg,
Magnesium at 35700 mg/kg, Mercury at 5.4 mg/kg and Nickel at 55 mg/kg.

Sample SO-07 (E0575/ME0575) was collected in 0-12" of soil on the west side of the
landfill. The VOC Trichloroethene was detected at 250 ug/kg. The following SVOCs
were detected: Phenol at 690 ug/kg, Naphthalene at 370 ug/kg, 2-Methylnaphthalene at
3300 ug/kg, Fluorene at 340 ug/kg, Di-n-butylphthalate at 900 ug/kg,
Butylbenzylphthalate at 28000 ug/kg and Bis(2-ethylhexyl)phthalate at 3500 ug/kg. The
pesticide 4,4-DDT was detected at 4.9 ug/kg.

Significant TAL metals detected in sample SO-07 include the following: Barium at 1610
mg/kg, Lead at 597 mg/kg, Mercury at 4 mg/kg and Nickel at 66 mg/kg.

Sample SO-08 (E0576/ME0576) was collected in a depression in the landfill 18-24"
below surface. No significant VOCs or SVOCs were detected. The following pesticides
were detected: Endosulfan II at 9.2 ug/kg, 4,4-DDT at 15 ug/kg, Gamma-chlordane at
2.1 ug/kg and Arochlor-1254 at 100 ug/kg.



Sample SO-09 (E0577/ME0577) was collected in the same depression as SO-08 that is
prone to flooding 12-20" below ground surface. The following significant VOCs were
detected: cis-1,2-Dichloroethene at 78 ug/kg and Trichloroethene at 1000 ug/kg. The
SVOC Butylbenzylphthalate was detected at 710 ug/kg.

The following pesticides were detected in sample SO-09: Aldrin at 2.8 ug/kg, Dieldrin at
17 ug/kg, 4,4-DDE at 19 ug/kg, Endosulfan II at 23 ug/kg, 4,4-DDD at 4.9 ug/kg, 4,4-
DDT at 56 ug/kg, Alpha-chlordane at 5.4 ug/kg and Arochlor-1254 at 510 ug/kg.

The following TAL metals were detected in sample SO-09: Barium at 2780 mg/kg,
Chromium at 40.4 mg/kg, Lead at 825 mg/kg, Magnesium at 40100 mg/kg, Mercury at
.87 mg/kg, Nickel at 130 mg/kg and Zinc at 275 mg/kg.

Sample SO-10 (E0578/ME0578) was collected from the side of a fill area. No
significant VOCs or SVOCs were detected. The following pesticides were detected:
4,4-DDT at 6.4 ug/kg, Gamma-chlordane at 1.7 ug/kg and Arochlor-1254 at 51 ug/kg.
The TAL Metal Lead was detected at 96.1 mg/kg.

Sample SO-11 (E0579/ME0579) and SO-12 (E0580/ME0580) was collected in 0-12" of
soil in the west side of the landfill, north of the other soil samples. No significant
SVOCs were detected. The VOC Trichloroethene was detected at 18 mg/kg. The
following pesticides were detected: 4,4-DDT at 11 ug/kg, Gamma-Chlordane at 3.5
ug/kg and Arochlor-1254 at 92 ug/kg. The following TAL metals were detected: Barium
at 1320 mg/kg, Lead at 116 mg/kg and Nickel at 57.2 mg/kg.

4.2 Sediment

A total of twelve (12) sediment samples (depicted in Figure 3), including background
and duplicate samples were collected. Sediment samples were collected in the
Stillwater River which borders the eastern boundary of the landfill.

Sample Sed-01 was collected upstream of Frederick-Garland Road on the east side of
the river and 2-3' from the bank. No significant VOCs, SVOCs, Pesticides, TAL Metals
or Cyanide were detected.

Sample Sed-02 was collected downstream of Frederick-Garland Road on the west side
of the river and 2' from the bank. No significant VOCs, SVOCs, Pesticides, TAL Metals
or Cyanide were detected.

Sample Sed-03 was collected at the island in the river on the west side of the river
about 2' from the bank. No significant VOCs, SVOCs, Pesticides, TAL Metals or
Cyanide were detected.

Sample Sed-04 was collected at the bottom of the island on the west side of the river 2'
from the bank and about 90 meters down stream of Sed-03. Significant findings
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include the VOC Toluene at 4700 ppb. The following SVOCs were detected: 4-
Methylphenol at 6700 ug/kg and Pyrene at 590 ug/kg. The pesticide Heptachlor was
detected at 3 ug/kg. No significant TAL metals or Cyanide were detected.

Sample Sed-05 was collected on the west side of the river, 30 meters upstream of a
riffle and 2' from the bank. No significant VOCs, SVOCs, Pesticides, TAL Metals or
Cyanide were detected.

Sample Sed-06 was collected on the west side of the river at the oxbow and riffle area
approximately 5' from the bank. The only significant compound detected was the
SVOC 4-Methylphenol at 810 ug/kg.

Sample Sed-07 was collected on the west side of the river and 2' from the bank.
Significant findings include the VOC Toluene at 6100 ug/kg. The following SVOCs
were detected: 4-Methylphenol at 2300 ug/kg and Benzo(b)fluoranthene at 330 ug/kg.
The pesticide Heptachlor was detected at 3.1 ug/kg. No significant TAL metals or
Cyanide were detected.

Sample Sed-08 was collected on the west bank, 2' from the bank and near an old
bridge abutment. No significant VOCs, SVOCs, Pesticides, TAL Metals or Cyanide
were detected.

Sample Sed-09 was collected on the west bank, 2' from the bank and 100 meters
downstream in the oxbow. No significant VOCs, SVOCs, Pesticides, TAL Metals or
Cyanide were detected.

Sample Sed-10 was collected on the west bank, 2' from the bank near a swale. No
significant VOCs, SVOCs, Pesticides, TAL Metals or Cyanide were detected.

Sample Sed-11 was collected 15' from the mouth of an unnamed tributary of the
Stillwater River. No significant VOCs, SVOCs, Pesticides, TAL Metals or Cyanide were
detected.

Sample Sed-12 was collected 20 meters downstream of a tributary of the Stillwater
River and 2' from the west bank in an eddy area. No significant VOCs, SVOCs,
Pesticides, or Cyanide were detected. The TAL metal Antimony was detected at 16.4
mg/kg.
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5.0 MIGRATION EXPOSURE PATHWAY DISCUSSION

5.1 Surface Water Exposure Pathway

The site is located on the flood plain of the Stillwater River. The river borders the entire
eastern edge of the landfill. The potential for release of contaminants via overland
migration and flood is high because source areas are uncovered and the southern
portion of the site floods two to three times a year. The bank of the Stillwater River is
eroding, causing remaining drums and other wastes to be released into the river.
Drums have been found along the bank of the river about 200 feet downstream of the
site (OEPA, 1992).

The Stillwater River is about 200 feet wide at the site (USGS, 1995). The river's flow
rate is an average of 450 cubic feet per second (PRC, 1993a). The Stillwater River
flows into the Great Miami River about 20 miles southeast of the site. The Stillwater
River is a state-designated scenic river and is used for subsistence and recreational
fishing (ODNR, 1985). The fishery and sensitive environment in the Stillwater River are
the primary targets of concern associated with the surface water pathway. There is
evidence of fishing and other recreational activities occurring in the Stillwater River
adjacent to the site. The following State Threatened and Endangered Species are
located within the 15-mile downstream target distance limit (TDL): Dwarf Bulrush,
Snuffbox, Smooth Beard-Tongue, Tansy Mustard and Pondhorn.

The Village of West Milton obtains its municipal water supplies from an intake, on the
Stillwater River about 2 miles upstream of the site. This intake serves a population of
about 5000 (2000 US Census). No drinking water intakes exist within TDLdownstream
of the site.

5.2 Air Exposure Pathway

A comprehensive air sampling program was not implemented at the site during the
PA/SI. However portable air monitoring was conducted during soil sampling. Portions
of the landfill were covered after the drum removal and soil was treated post removal.
There are portions of the landfill that are currently not covered with limited vegetation.
The estimated population within a 4-mile radius of the facility is 17,625 (2000 Census).

5.3 Soil Exposure Pathway

VOCs, Arochlor 1242 (a polychlorinated biphenyl), pesticides, and heavy metals were
detected in on-site and drum samples (pre-removal), and the public could come into
contact with these hazardous substances because the site is only partially fenced and
easily accessible. There are no homes, schools, or daycare facilities on or within 200 feet
of areas of suspected surficial soil contamination. There are also no terrestrial sensitive
environments in areas of suspected soil contamination.
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According to the site owner, people have been observed jumping the fence to use the area
for recreational purposes (hunting and fishing). The population within a 1-mile radius of
the site is about 568 persons (2000 US Census).

5.4 Ground Water Exposure Pathway

The Garland Road landfill is an unlined and uncapped landfill that is situated on the
flood plain of the Stillwater River. Large quantities of industrial wastes were openly
dumped in the landfill. The landfill's volume is not known, although wastes were
thought to be buried at depths of 15 to 20 feet below ground service (bgs). Volatile
organic compounds (VOC), pesticides and heavy metals have been detected in on-site
soil and drum samples.

The site is underlain by glacial deposits covering shale and limestone bedrock (ODNR,
1960). These deposits are made up largely of clay till, sand, and gravel. Private
residential wells supplies are mostly developed from the underlying shale and limestone
bedrock aquifer; however, municipal and a small number of residential supplies are
obtained from sand and gravel lenses along the Stillwater River (ODNR, 1960).

Ground water targets within 4 miles of the site are relatively limited. Most of the
population within 4 miles of the site obtains drinking water from municipal supplies. The
city of Union has municipal wells located 2 miles south and downstream of the site.
These wells draw water from the same permeable sand and gravel deposits adjacent to
the Stillwater River as those which underlie the site. The wells provide 6400 people
(Ohio EPA, Div. of Drinking and Ground Water) with their water supply.

In response to increased demand, the city of Union has plans to develop additional
drinking water supplies from the permeable sand and gravel deposits adjacent to the
Stillwater River near the Miami/Montgomery County line, about 4,000 feet south of the
site. Investigative work performed by General Motors Corporation under a 1996 non-
time-critical removal action AOC with U.S. EPA Region 5 has tracked a plume of site-
related VOCs 2,000 feet south of the site to within 2,000 feet of where the city of Union
plans to develop future drinking water supplies. This is a strong concern to both the city
of Union and the state of Ohio given that the actual extent of site-related VOC
contamination in ground water is as yet unknown.

Residents not served by municipal supplies obtain water from private wells; however,
the population using these wells are unlikely targets because the wells are developed in
thin beds of shale and limestone. The sand and gravel units probably receive water
from the bedrock units. Ground water movement in the vicinity of the site is known to
move south along the trend of the Stillwater River towards the city of Union's current
and planned drinking water supply wells. There are no drinking water wells between
the site and the adjacent river.
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The site owner has a drinking water well within 0.50 mile of the landfill. This well could
not be affected by the landfill because that well is hydraulically up gradient of the
landfill. The well is located 3,000 feet southeast of the site and draws water from sand
and gravel at about 32 feet bgs (ODNR, 1961).
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î

p

P

CN

P
en

P

00

^O

IC
ar

bo
n

 T
et

ra
ch

lo
rid

e

c

p

p

p

D

CN

D

P
en

CO

"So

0

(b
e
n
ze

n
e

c

p

p

p
CN

en

D

CM

p
n

P
en

no

"Bb

0

|l
,2

-D
ic

h
lo

ro
e
th

a
n
e

0
o

o

-

J

o

o
o

o

s

I-J

-,

00

"I1
o

jT
ric

hl
or

oe
th

en
e

0

p

p

p
CN

in

P

CN

P
en

P
m

00

s1

0

iM
et

hy
lc

yc
lo

he
xa

ne

0

-,

p

^

p
CN

m

P

fN

P
n

n

OQ

"Sb
o

j
2o
Q
tS

o

_,

p

^

P
CN

en

p

CN

p
en

P
en

00

"at

O

u

1

1
CJ

1
m

6

_,

p

p

p
CN

P

CN

en

P

N

P
en

P
en

CO

^
O

S
u
O-e
CX
O

O

Q

•n
CJ

a
*~*

.-,

^

D

-,

CN

p
CN.

P̂
en

p

p
eN

P
en

P
en

00

"I"
O

|4
-M

 e
th

yl
 -2

- P
en

 ta
no

ne



3
(O
0)

DC

"(0
•S a?
>• a.

(U
>

c
(1)

_c
E
a.

o
O

en_
o
O)

CN oe
OO w*

S £
UJ ^

5 ?
O tj.w •?

o S

8 |
OJ g

o
t- S-iwi o
0 SW |

« fS
S |w g

r^

!£? °W« §

E
05

76
M

E
05

76

" K
VJ o
O FT 1
UJ M

??
\n o
U4 C3

m
ro r-
P- W1

8S
UJ §

CN

r~ [pj
vi o
O fr)

- ft
10 0

§ 1
o

S K
in o
O n]pj a

C7i

« JO
w-> o
O Ql
DJ SH

C/l
oi

S
A

M
P

L
E

 N
U

M
i

i

i
s

s
s
5

m
O

3

§

Ŝ
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ôr

-<r

CN

D

—

^

D
m

m
CN

m
CN

>™l
<M

D

D
rg

D

D
nl

M

1
O

|T
et

ra
ch

Io
ro

et
lie

ne
 

|

oT

•^~

o

P

^

cN

m

\n
CN

m
CN

|̂pa

D

5
fN

B

3
m

00
r^

^)^3
O

|2
-H

ex
an

on
e 

|

o
T

-T

CN

D

-

CN

D
n

>T)
CN

m
CN

Dm

D

CN

m

CJ)

1
o

JD
ib

ro
m

oc
hl

or
om

et
ha

ne
 

|

?

•̂ -

?j

D

-

r̂J

m

D»o
cs

n
CN

D
r^

D

D
CN

D

D<*i

00

•g,
P

0

L>

1

X^

-\

r^

^
o
T

T

r<

D

-

CN

J
n-

un
CN

P
S

c">

P

Dcs

D

D
m

00

*=>

O

IC
hl

or
ob

en
ze

ne
 

|

^^
o
T

•<r

CN

^D

*~

CN

n

V~l
CN

i

Dt^

P

D
CN

D

CO

co

1
0

u

iu
A•s,
s

0
Tf

TT

CN

£3

-

CN

<n

D

S

1

D
**•>»-»

D

g

D

D
m

00

1
O

So
^ — *
V5
O
Cu

">>
X

.̂

n

TT

fN

ID

"*

CN

m

Wl
CN

Z>
rn
CN

p^

P

3

m

D
ro

to

1
O

S
1
C/3

O

T

CN

^3

-

CN

t^l

V~l
CN

D
ro
CN

*n

D

CN

m

001
0

£

i_
CQ

_^

o

T

£

P

™"

S

ro

tn
CN

Da

D
C1
*-<

o

CN

D

en

i
3
0

uc:
0>
N
c
u

J3
•5,
Sex
0

^J

^^

n

^r

CN

£)

-

rN

m

D

S

B

e-->

P

CN

D

Den

b£

•§>
3

o>

1
_o
IS
0

2

tN

r)

-<r

fN

^5

-

S

f^l

*o
CN

Dt^>
CN

D
rl

5

S

D

Dm

00

f1

O

1 1
,3

 -D
ic

hl
or

ob
en

ze
ne

 
[

0

T

fN

D

~

CN

J

D
yi
CN

D
?!

r%

P

S

s

B
DO

1
O

ll 
,4

-D
ic

hl
or

ob
en

ze
n.

e 
1

C3

rr

OJ

^)

-

CN

D
rn

D
in
CN

D
n
CN

D
fl

S

CN

D

•—i
CO

i
0

|l,
2-

D
ic

hl
or

ob
en

ze
ne

 
J

c

^T

fN

t2

-

— )CN

D
m

»o
CN

D
m
CN

P
r-i

P

CN

D

D
m

C£

1

|l,
2-

D
ib

ro
m

o3
-c

hl
or

op
ro

pa
ne
 

|

o

"<T

O

^D

-

CN

m

D
v>
CN

Da

Dft

D

g

D

m

DO

1
o

|l,
2,

4-
T

ri
ch

lo
ro

be
nz

en
e 

|

•

-

'„;

s

i

?

Iu

IS
E

M
- 
V

O
L

im
E

 O
R

G
A

N
IC

 C
O

M
PO

U
ty

oU)

*-»

f-

5

JN"

Ul

o
u

s
r4
M

S
00

y<s

"— >fi

3
vo

s

1

3
o
m

|B
cn

za
Id

ch
yd

e 
]

o

^

•»T

d
TJ-

O

0
r*m

no
CN
to

0
CM

Co>
V

g
oo
f"l

O

5

5

O
0\

^

D
oCN
TT

C4j

1
o
m

"o
Co
£

O

_

Tf

O

^*

0

or-
en

r)
O
CN

0
CN

O

Tf

6
oo
C*1

O
CN
I^-

O

m

§
o

Do

g
rN
•*

I
m

lb
is

-(
2-

C
hl

or
oe

th
yl

)e
th

er
 

1

o

^
•«t

o
*•

§

•-1
o
r-m

ô
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APPENDIX B

GEOGRAPHIC INFORMATION SYSTEM MAPS AND
DATA
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Population
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APPENDIX C

WELL LOGS



NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

Miami

Joe Falb

County

Owner

Location of property

Wt LOO AND D R I L L I N G Kt ~>K1
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

....Section of Township.

No. 395294

-Address
5997 W. Frederick-Garland Rd., W. Milton,

CONSTRUCTION DETAILS

Casing" diameter ^ b/o I^on

Type of screen4" slotted PjV^

Type of pump 1 &•?• ^^ Gcul

V
gth of casin

d Sub. a J

see Deiowv
„ 25
5 •••
\ (51 ft)

3it Adapt.
Veils water tight cap.

Capacity of pump 1200 GPH at irellj
hixcess 100 lb. pressure at tank-off s<

Depth of pump setting...5J7jQ..f.t* — LlTiYU..̂
pump set at about 44 ft. - Wire! i

jt about
PS

500 f t f8

WELL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay

WELL if -5i Dry & pulled oasin

Yellow gravslly Hardpan
Blue clay gravelly
Hard blue roclc

WELL f 61 (at river)
fiiri-Jind day

Very h ard cemented gravelly
h'ardpan- (muddy)

Very hard cemented very grav
hardpan (not as muidy)
Hard Cemented gravelly iiardp
Muddy- not as gravelly
HJard~~HTue JocEr
25 ft 5 5/8 casing- perforat

liner- perforated lengtnwise
wirolB ierrg-th.

From

5 0 Feet

14
28
4-2

0 „ .

18
illy

35
in

45
" 50
»d from ±i

with hand

To

14 Ft*
28
42
IT

IB

35

' 45 '

50

VC plSs^i
electric

BAILING OR PUMPING TEST
(Specif/ one by circling)

Test Rate..-4P G.P.M. Duration of test. _ hrs.

Drawc

Static

Oualit
Tas-

Pump

lnwm to 25 ft natp 10-16-70

17 t

y (,!.„ M™^y t»t. ^nr^ Clear-no odor,

^O^TI^ H, Lorin C. Snell

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

W.

air

M:l^^^r "
- 1

LORiN C. SNEH
WELL DRUUNG-FUftPS

C V R D . - P H .

Drilling Firm ..

Address ...

Date

Signed .

*If additional space is needed to complete well log, use next consecutive numbered form.



lei'I -3

• •' •- ' ii r, ,r- .
~* '

T YPEWRIXEKf
DO NOT USE INK. 1562 W. First Avenue

Columbus 12, Ohio

County.

Owner ....

. Township

«._...O

Location o£ property

Section .of Township.

.Y=L Address

CONSTRUCTION DETAILS

Type of pump

jth of casin

gth of scree

a

fl

Capacity of pump

Depth of pump setting"

Date of completion (^C-Tr ^^.fcv 5^ \ x \ » ^ 5?

WELL LOG

Formations
Sandstone, shale, limestone,

gravel and clay

v_ ("" \ r

•-~ ̂  . •

From

0 Feet

To

W .̂ i-Ft.

\ \\

BAILING OR PUMPING TEST

Pumping Rate G.P.M. Duration of test hrs.

Drawdown _ ft. Date — „ —

iStatic level-depth to water ft.

Quality (clear, cloudy, taste, odor) _ _

Pump installed by - - -

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

W. E.

s.
See reverse side for instructions

Drilling Firm ....

Address -.

Date

Signed ..

...J—



DNR 7802.93

TYPE OR USE PEN
SELF TRANSCRIBING

PRESS HARD

JNTY MIAMI

WELL LOG AND DRILLING REPORT
Ohio Department of Natural Resources, Divison of Water

1939 Fountain Square Drive, Columbus, Ohio 43224 Phone (614) 265-6739
Permit Number

794689

TOWNSHIP Union SECTION/LOT No.
(CIRCLE ONE)

Homes PROPERTY ADDRESSKarns Rd .

CONSTRUCTION DETAILS
CASING Borehole Diameter 7 7/8 in.
Ti Diameter 5*s in. Length' 49 ft. Wall Thickness SDR 2 1 in

GROUT

MateriaLBenseal&EZmud 'Volume used 75. aal

,~zi Diameter _ in. 1 pnrjth ft Wall Thickness -in Method of installation Pumped / tremiS tllbe

rT! H; 3C 51 Death: olacedfrom 49 ft to 0 ft.
Type: _, Steel ,_Galv. _ PVC _
' fzl IH .2. 12: nthpr

3 T, X 3
GRAVEL PACK (Filter Pack)
MateriaLPea aravel volume used 75 aal

Joints: _ 1 hreaded Welded _ Solvent _ . ,
i2j TI :2' L2i Other Method of installation gravity

liner Length Type Wall Thickness in Depth: placed from 49 ft to 54 ft.

SCREEN Pitless Device Zi'Adapter uPreassembled unit
Type (wire wrapped, louvered, etc.)SlOt ted Material PVC Use of Well Home
Length 5 ft niametpr 5 -5 in

Setbetween 49 ft. and 54 ft. Slot .051
WELL LOG*

INDICATE DEPTH(S) AT WHICH WATER IS ENCOUNTERED.

Show color, texture, hardness, and formation:
sandstone, shale, limestone, gravel, clay, sand, etc. • From To

Brown clay : 0 15 '

Gray clay ! 15' 45^

Orange gravel f. rook- ; 45^ ' 48"

ay clay £. gravpl : 48" 49'

travel 49' 54'

dray clav mivprl wi t Jr\_ nravpl 54" 5Q1

Gray nlay 59' 64'

Blue, shale 64' ; 68'

Total Depth 54' '

1 : ^

- * ; • • % •
• . . •> • ' ,

. - • • • • • • " • " • • ' . . ' . ; :

5 Rotary L^Cable QAugered u Driven D Dug O C
Date of Completion 8/12/94

Ither

WELL TEST
~j Bailing ""Pumping* XOtherAir
Test rate 15 gpm Duration of tesl 1 hrs.
Drawdown / 2^ ' ft.
Measurer! from: Y tnp nf casing ~ ground levpl ~ Other

Static Level (depth to water) 34 ft. Date: 8/1 2/94

Duality (clexar. cloudy taste, odor) Clear

•(Attach a copy of the pumping test record; per section 1521 .05, ORC)
PUMP

Type of pump Capacity gpm

Pump set at ft.

Pump installed by

SKETCH SHOWING WELL LOCATION
Show distances well lies from numbered state highways,
street intersections, county roads, etc.

N

"*"-*-
W — — - •— •

/-/W<?/Z<r & & Osk'̂ d

/} / /A / /^

4

'It additional space is needed to complete well log, use next Consecutively numbered form. I hereby certify thj

gpirm Wiley Well Dr i l l ing . Inc. Signed-.,..

R . R . 4 Box 273

rect to the best ot my knowledge.

city.state,Zip
Union Ci ty , IN 47390

--» Comoletion of this form is required by section 1521.05. Ohio Revised Code - file within 30 days after completion of drilling.
ODH Registration Number _164_



NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

COUNTY.

OWNER.

WELL LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
Fountain Square

Columbus, Ohio 43224
»— Pei u lit Nuntbec

3 5 5 8 1 4

.TOWNSHIP. . SECTION OF TOWNSHIP.

LOCATION OF PROPERTY.

CONSTRUCTION DETAILS

•» ; A
Casing dimnnter _.„*.* ,_ ' nngth nt racing Mfy,/ ,, „ ,

Tyr>« of firman . .7 ; __ __ 1 •f̂ Jtt* fl« <r<-r<u>n ,

/ \ [.!•! ' / 1 U i*
Typo nf p""V i. * ,•''.•>'" '* ' ^'

Capacity nf pmtfi. . , ,/i

Dnpfh of pump sotting . /^C , ._

Dat« of rnmplntinn , ,JJj^J^'\-
RotaryKf or Cable O /" /

WELL LOG*

Formations: sandstone, shale.
limestone, gravel, clay

dr...

I-. -./.-/JlrW
\ V- ',

From

Oft

^)
•O ^

V > ^s.

To

'21 f t

J1X

/9A

BAILING OR PUMPING TEST
(specify one by circling)

< i ••
Tost rata . , ; , / _.. gpm Hi iratinn nf ttKt .,..,/ -'-.„ , hre

"/ " '
Static level (d«pth tn wa-tori A ^ »t

Quality (clear.(cjo îrty^ t*«t«. ryJo') . . . .

- 1

Pionp inst»lloH hy,. /^7,///i('J 1°/rfjO/y&2

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

w

N

__^4^^-^

s
If additional space is necdtdto complete wall log, use next consecutively numbered form.

DRILLING FIRM _

ADDRESS ••'' -' )-•

DNR7802

REGISTRATION NUMBER

Completion of this form is required by 1521.05, Ohio Revised Code - file within 30 days after completion.
WHITE ORIGINAL COPY - ODNR, DIVISION OF WATER, FOUNTAIN SO.. COLS., OHIO 43224 / Blue • Customer's Copy I Pink • Driller s Copy / Green • Local Health Oept Copy



PLEASE USE PENCIL
OR TYPEWRITER

I DO NOT USE INK I

WELl LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, phio 4 32 1Z

ORIGINAL

N9 3 5 1 6 9 4 v

Section of Townshi

Owner

Location of property

CONSTRUCTION DETAILS

^

BAILING OR PUMPING TEST

./.X_...G.P.M.Casing diameter _$...fc!Lj»?t7.Length of

Type of screen Length of screen.

'.Uncii uuul- £& ^ *)

Qapavtiy Uf puuiy^^TM^:':

Depth of pump setting..

Date of completion

Pumping Rate. Duration of test.jKT. hrs.&..

•^ 'Static level-depth to water...

(clear, cloudy, taste,

..ft.

Pump installed by

WELL LOG* SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet

is-
7*

U
- /

/-7d

If* W.

4

v

N.

a
a

S.
See reverse side for instructions

teDrilling Firm ....... JORIN-C.-SNELL

WELL DRILLING-PUMPS
;. ........... . . .LAURA, o. RR. #I-MARKLEYRD;-FH:

*If additional space is needed to complete well log, use next consecutive numbered form.

Address



PLEASE USE PENCIL
OR TYPEWRITER

[DO NOT USE INK.]

County.

WELL <-OG AND DRILLING REPORT
State o£ Ohio

DEPARTMENT OF NATURAL RESOU.
Division of Water

1562 W. "Sirst Avenue
Columbus, Ohio 43212

township..^/.^X-II^. Section of Township™

ORIGINAL

51692

Location of property

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter .̂../.Q. Length of casing.

Type of screen ..Length of screen

Type of pump

Capacity of pump ,

Depth of pump setting..

Date of completion

Pumping Rate G.P.M. Duration of test hrs.

Drawdown ft. Date...I_{. i......̂ :...../..

Static level-depth to water..-/..S~-J-O.—*x&!3it{bt. ft.

Quality (clear, cloudy, taste,

Pump installed by..

WELL LOG* SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet

>
..is.

-7--

i

N.

$•
reverse side for instructions

Drilling Firm

#1-MARKLEY
*If additional space is needed to complete well log, use next consecutive numbered form.



PLEASE USE PENCIL
OR TYPEWRITER

I DO NOT USE INK

WELL ^OC AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

1562 W. First Avenue
Columbus, Ohio 43212

Section of Township..

-
* '

^0 3 5 1 g 5 g ~

Owner

Location, of property _4^r. _________ '. _____

CONSTRUCTION DETAILS

Casing diameter J?__/^.u Len

Tvnfr of mi Tim

ijth of casin

gth of scree

z.-.&tfL

J f. L T«J_U^-T_J-^ -L - - if -_i

Capacity of pump

Depth of pump setting

WELL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay

Q^ 1 J£w^

$sa'̂ 4s&j>
£ ^ < < * / _

y^*^jl^^J

^C&*j

J^L'CJ^ ̂ Ai <*r̂
U^b^i

'f^Atf (MV&A; &? 7 2." T^T

£iste^A (tAsfirf it Aty*
^

From

0 Feet

//

AT

*̂T7*
•7f

'*&
<C*i£**--' "

To

If Ft.

ttr
tJ-y/

*~7 F~

//

BAILING OR PUMPING TEST

Pumping Rate~.,^L<

Drawdown.w2 .4?.y

Static level-depth t

Quality (clear, clou

D- G.P.M. Duration of test hrs.

o water -*LrL. — _ ft.

dy, taste, odor) —

Pump installed by -' —

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

1
— — — I '

W" ^/

Rpc r^ve

N.

~--̂

" V

s.
rse side for instructions

.̂

i

Drilling Firm _...!L.W?iSĴ J...̂ ..._5ĵ grr.... Date

Address j.+i,*. , .7. !...™_r^°.yMES. __. Signed

*If additional space is needed to complete well'log, use next consecutive numbered form



NO CARBON PAPER

NECESSARY—

SELF-TRANSCRIBING

WEr LOG AND DRILLING
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St., Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

OHICniAI.
'-. VN1

No. 395262

County *:•

Owner

Location of property

Section of Township

•̂ /̂ l'̂ .. Address Z> t- 1?

.3A .̂̂ ^^ .̂_.̂ ŝ :
" * //?•*•> */

CONSTRUCTION DETAILS

Type of pump-^ff^K/^<-"^7 <y**

;th of casin

jth of scree

"fr /W"

r.̂ ;

/Lsd*-/tS'
7

Depth of pump setting J-?....J2ĵ

. ^ f ^ ' r f <-"**}I jf^tp of completion **i ^j ** l& >ey

^\V] J^e^T'****
WELL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay

1 O J.T-

LLf,^M^. f ?S^b'

A**n Is-vJL
&£/£/> r ^4

\>JLJf.^ fe.V^/>

<v,f t/^-^^ ^^

From

0 Feet

?

>/

^7

;*/ ^"
i~r

To

.7 Ft

V
;?7
7J"
'$*/

BAILING OR PUMPING TEST
(Specify one by circling)

Test Rate... *%Q. G.P.M. Duration of test... .._ hrs.

Drawdown ft. r>ate .3.7 .&..'. /.' _

Static level depth to water.. -i..:7r - f*-

Pitmp installed by..,jw^XT< "'~~ •̂ *?9^^*?-*f-

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, «tc.

N.
} • "^
\ \ . ^

^7 . /" A n J ' \ -^\ _^q 1
/J^' j(jt-t:P f&f , 1 \ . '̂'̂

W / I.. — "* "^^ -Lj tr
c;-*^ "^^Tl

^ ^t! yi *

MI** Pi™ LORIN c. <;MCI >
WELL DRlLLiNG-PuilPS

f-/>
Signed ^^f< r ^V ÎVL.

*If additional space is needed

RD.-PH.

*6 well log, use next consecutive numbered foirn.



WELL LOG AND DRILLING REPORT

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water <-- ,
Columbus, Ohio "-"

Section of Township
or Lot Number

•3 Address
f l « /

(V-/:/ O R I G I N A L

N9 151381

Location of property./.

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter .......ft...if_ Length of casing

,. Length of screen.Type of

Type of pump _

Capacity of pump _

Depth of pump setting-

Pumping rate....^: ?.._G.P.M. Duration of test ^T~ hrs.

Drawdown. .;£.„.€ ft.

Developed capacity _ .\

Static level—depth to water j*e . ft.

Pump installed by

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay_
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet Ft

s.
See reverse side for instructions



STATE OF OHIO
OHIO WATER RESOURCES BOARD

DEPARTMENT OF PUBLIC WORKS
706 Ohio Depts. Bid?., Columbus. Ohio

WELL LOG AND DRILLING REPORT

Section of Township
or Lot Number

N9 13869

0 .̂../̂ ..< .̂.AĴ ^̂

CASING RECORD

Casing Diameter r

Length of Casing .

Length of Screen

Type of Screen

Type of Pump

Capacity of Pump

Depth of Pump Setting

PUMPING 'TEST

'
Date

Developed Capacity

Duration of Test Hrs.

Pumping Rate / ..C ..._ G.P.M.

Drawdown \̂ jj....Q....-& :̂.'£l.\. /- F*.

—7 /A
Static Level of Completed Well. ../.-.'...>*^U4#yt.

WELL LOG

Formations From To

MAP SHOWING LOCATION

0 Feet

Locate in reference to numbered
State Highways, St. intersections

.Ft.

5 /

•11
I 7J

U3-̂ ^
See Reverse Side for Instructions



Location of property...

State of Ohio
PARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

Section of Township
or Lot Number

Address

9 11.4921

;, £?"-
T

CONSTRUCTION DETAILS PUMPING TEST

M K

Capacity of pump

Jcpth of pump setting

Length of casing ..1-5^7' ... .j Pumping rate G.P.M. Duration of test hrs
I • r*\ ^ ' A i

Leneth of screen Drawdown. . ft..!/ ft. Date. (Ĵ L*V»*J( I •
"•^^ *5 O^-A*.

.

WELL LOG

Formations • i
Sandstone, shale, limestone, ! From ! To

gravel and clay

{*|r f*™\^ ' ^^ ---•.-

<T

Developed capacity

Static level — depth to water 1 Z. ft.

Pump installed by 'f.~.f^r. .forr^rZyZ...
/

SKETCH SHOWING LOCATION I ^

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

^ /

Drilling Pir

Address

w.

s.
See reverse side for instructions

Date ...

Signed



PLEASE USE PENG
OR TYPEWRITE
DO NOT USE IN

WELL LOG AND DRILLING REPORT

State of Ohio
ARTMENT OF NATURAL RESOURCES

Division of Water ^~
1562 W. First Avenue ^

Colwmbus, Ohio """

fff. . £-<- t " 7 / OIUGDJAI.

Townshi

Owner -4yC

Location of

. ........... Section of Township

Address

No. 231452

7~r...L

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter J. /Q~ Length of casing^A..jJ/...T..

Type of screen Length of screen. _..

Type of pump..._

Capacity of pump.... _..

"•epth of pump setting _

Date of completion

Pumping rate...£.r^. G.P.M. Duration of test hrs.

Drawdown {-.Q. ft. Date Q.r~..^..7.-^---^-

Developed caPacity....^/^.r/2.tf.^..^.^^

Static level—depth to water ^7^0.- ft.

Pump installed by

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc
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Garland Road Landfill Photographic Log

Photo #1: Soil Sample SO-01 Date: 4/21/2003

^fea^-^BteL-at^: Z&B&
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Photo #2: Soil Sample SO-02 Date: 4/21/2003



Garland Road Landfill Photographic Log

Photo #3: Soil sample SO-03 Date: 4/21/2003

Photo #4: Soil Sample SO-04 Date: 4/21/2003



Garland Road Landfill Photographic Log

Photo #5: Soil Sample location SO-05 Date: 4/21/2003

Photo #6: Soil sampling location SO-06 Date: 4/21/2003



Garland Road Landfill Photographic Log
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Photo #7: Soil sampling location SO-07 Date: 4/2172003

Photo #8: Soil sample SO-08 Date: April 21,2003



Garland Road Landfill Photographic Log

Photo #9: Soil Sample location SO-09 • Date: 4/21/2003

Photo #10: Soil Sample SO-10 Date: 4/21/2003



Garland Road Landfill Photographic Log

Photo #11: Soil sample SO-11 Date: April 21,2003

Photo #12: Stillwater River sediment sampling location at the landfill.
Date: April 21,2003
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
5 REGIONS
° 77 WEST JACKSON BOULEVARD

V xF CHICAGO, IL 60604-3590

November 13,1997
'''3X/m/Sf //"JO REPLY TO THE ATTENTION OF:

RECEIVED

Via Express Mail Mnw « • .. SR-6J

r-x »_ __

Robert W. Rule
De Maximis, Inc.
301 Gallaher View Road
Suite 227
Knoxville,TN 37919

Re: Streamlined Risk Evaluation for the Garland Road Landfill Site
near West Milton, Miami County, Ohio

Dear Mr. Rule:

Thank you for the opportunity to discuss the Garland Road Landfill at the site on November 6,
1997. Your offer to provide a description of site geology and groundwater flow within two
weeks after the meeting is also appreciated. As you know, the presumptive remedy for
municipal landfills is containment. The United States Environmental Protection Agency
(U.S. EPA) and the Ohio Environmental Protection Agency will utilize the information you are
preparing in evaluating the containment alternatives proposed in the Engineering
Evaluation/Cost Analysis (EE/CA) Report.

During the meeting, several participants expressed concern that the discussion of geology and
groundwater flow may further delay progress at the site. U.S. EPA is also concerned about
delays and believes the preparation of the EE/CA Report, while issues regarding geology and
groundwater flow are resolved, is in the interest of all parties concerned. To prevent further
delays in the EE/CA process, U.S. EPA is transmitting with this letter the Streamlined Risk
Evaluation (SRE). Pursuant to the Consent Order (Docket No. V-W-95-C-296), U.S. EPA
requests General Motors Corporation submit a draft EE/CA Report which incorporates the
enclosed SRE within sixty (60) days of receipt.

If you have any questions regarding this matter, please feel free to call me at (312) 886-4442.

Sincerely,

Matthew J. Ohl
Remedial Project Manager

enclosure

Recycled/Recyclable-Printed with Vegetable Oil Based Inks on 100% Recycled Paper (40% Postconsumer)
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1. INTRODUCTION

Ecology and Environment, Inc. (E & E) was tasked by the United States Environmental Protection

Agency (U.S. EPA) under Technical Direction Document (TDD) No. S05-9609-002 to prepare a

streamlined risk evaluation (SRE) for the Garland Road Landfill (GRL) site in West Milton, Miami County,

Ohio (U.S. EPA 1996a). This SRE is prepared in support of an Engineering Evaluation/Cost Analysis

EE/CA being conducted by the potentially responsible parties (PRPs) for the site. The purpose of the SRE

is to evaluate the potential risks posed to human and environmental receptors from contamination at the site

in the event that no further action is taken at the site.

The SRE has been prepared and organized in general accordance with U.S. EPA's Risk Assessment

Guidance for Superfund (RAGS), Volume I: Human Health Evaluation Manual (U.S. EPA 1989a); RAGS,

Volume II. Environmental Evaluation Manual, EPA/540/1-89/001 (U.S. EPA 1989b); and other related

guidance, including but not limited to, Guidance for Conducting Non-Time Critical Removal Actions (U.S.

EPA 1993a), and Presumptive Remedy for CERCLA Municipal Landfill Sites (U.S. EPA 1993b).

Descriptions of the site history, previous investigations, and the nature and extent of contamination are

presented in the EE/CA work plan prepared by the PRP Contractor (Conestoga, Rovers, and Associates

[CRA]), in previous reports prepared for the site by the Ohio Environmental Protection Agency (OEPA) and

U.S. EPA, and in the EE/CA report (to be prepared by CRA). A brief discussion of these items is presented

in Section 2.

1.1 Purpose and Scope of the Streamlined Risk Evaluation

EPA guidance on conducting non-time-critical removal actions (U.S. EPA 1993a) requires that a

Streamlined Risk Evaluation (SRE) be included as a component of the EE/CA in order to assist in

determining whether a removal action is required, and to identify the potential current and future exposures

1-1
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that should be prevented. The SRE is intermediate in scope between the limited risk evaluation performed

for a removal action and the conventional baseline risk assessment conducted for remedial actions. The SRE

is intended to evaluate the existing and potential risks posed by the specific problem that the removal action

is intended to address, and can be both qualitative and quantitative in nature (U.S. EPA 1993a).

The purpose of this SRE is to evaluate potential risks to humans and the environment as a result of

exposure to contaminants present in groundwater and surface soil at the site. Due to the lack of analytical

data for off-site media (soil, surface water, and groundwater), the SRE focuses on contaminants detected at

the landfill, and thus is intended to evaluate on-site contamination relative to a presumptive remedy for a

municipal landfill (U.S. EPA 1993b).

1-2
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2. BACKGROUND

2.1 Site Description

The GRL site is a 15-acre property located along the west bank of the Stillwater River south of

Frederick-Garland Road, just outside the city limits of West Milton, Miami County, Ohio (see Figure 2-1).

The property is approximately 2,500 feet long and varies between 300 and 500 feet in width. The site is

bounded on the north by Frederick-Garland Road, on the east by the Stillwater River, a State Scenic River,

and on the south and west by farmland. The City of West Milton is located less than 1 mile northwest of the

site. The City of Union is located approximately 2 miles to the south. The landfill covers most of the

surface of the site, except for the southeast end. The site is located within the 100-year flood plain of the

Stillwater River, and the southern portion of the site floods annually (FEMA 1983).

2.2 Site History

The GRL site was initially used as a landfill during the early 1960s, by then property owner Harold

Ostrov. Landfill operations were interrupted for a brief period when Ostrov sold the property to B & W

Realty in 1966, but resumed in 1967 under lease by B & W Landfill. Between 1967 and 1970, the landfill

reportedly received large amounts of liquid and sludge wastes from General Motors Inland Division of

Vandalia, Ohio, Wastes were reported to have been dumped into trenches 15 to 20 feet deep. It is not

known if the trenches were lined. The landfill also received household waste. Operations ceased at the

landfill in 1970, and B & W sold the property to the current owners, Paul and Martha Theis, in 1973.

Anonymous citizen complaints prompted an inspection by OEPA on March 21, 1991. OEPA noted

numerous drums protruding from the ground surface and the river bank, and estimated that at least 400

drums were present at the site. A follow-up visit was conducted by OEPA on July 15, 1992, to collect

samples of drum materials and surrounding soil for analysis. Results of the analysis of 4 drum and 4 soil

2-1
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samples indicated the presence of chlorinated and non-chlorinated organic solvents, semi-volatile organic

compounds, polychlorinated biphenyls (PCB), and heavy metals.

EPA's Field Investigation Team (FIT) conducted a site assessment on January 28, 1993 and collected

six soil samples, four sediment samples, and one groundwater sample from a nearby residential well on April

7, 1993 (PRC Environmental Management, Inc. [PRC] 1993). On March 23, 1993, U.S. EPA's Technical

Assistance Team (TAT) contractor collected samples of drum contents, and surface soil from the site. The

results of analysis of samples collected during both the FIT and TAT assessments revealed the presence of

organic solvents, metals, PCB, and semivolatile organic compounds in soil and waste samples.

EPA initiated a time-critical removal action at the site on November 8, 1993. Activities have

included excavation of approximately 13,000 drums, and over 11,000 tons of soil and debris associated with

the drum removal. Excavated soil has been stockpiled on site until final treatment options are determined.

Debris containing vinyl chloride above TCLP regulatory limits was placed in an excavation pit (#P-9) on-site,

and comes into direct contact with shallow groundwater at the site.

2.3 Summary of Nature And Extent of Contamination

This section summarizes the nature and extent of contamination detected at the GRL site based on

investigations by OEPA, U.S. EPA, and CRA. Groundwater, surface soil, sediment, and fish sampling

locations are shown in Figures 2-2 through 2-4. Summaries of analytical results are presented in Appendix

A.

On-Site Surface Soil

On-site surface soil samples were collected during investigations by OEPA and U.S. EPA prior to -

the removal action, and by CRA subsequent to the removal. Pre-removal soil samples were collected

judgementally from areas next to drums, or other areas where contamination was suspected. Contaminants

detected in surface soil on site include metals, PCBs, PAHs, pesticides, phthalates, and volatile organics.

Post-removal surface soil samples collected by CRA from soil borings and monitoring well borings

indicate that residual surface soil contamination exists at the site. Contaminants detected in surface soil on

site include metals (detected in all samples), Aroclor 1248 (one out of 12 samples), Aroclor 1254 (6 of 12

samples), PAHs, 4,4'-DDD (2 samples), dieldrin (4 of 12 samples), phthalates, and volatile organics. Due

to the limited number of background samples, a statistical comparison could not be made between off-site
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and on-site concentrations of inorganics and other compounds. Concentrations of metals detected off-site

appear to be in the same general range as those detected on-site. Concentrations of arsenic, beryllium,

cobalt, manganese, and vanadium were actually higher in the background samples than in the on-site

samples. Dieldrin was also detected at a higher concentration in one of the background samples.

With the exception of the two background samples, analytical data are not available for off-site

surface soil in the areas adjacent to the site. The south end of the site is often flooded, and a possibility exists

that contaminants may migrate off-site to the farmland south of the site (which also experiences flooding).

Groundwater

A total of four rounds of monitoring well sampling were conducted at the GRL site between July

1995 and October 1996. The latest round of sampling, conducted during the summer of 1996, includes all

9 of the monitoring wells at the site. Analytical results from the latest sampling round reveal the presence

of 10 inorganic compounds, as well as volatile organic compounds acetone, benzene, 1,2-dichloroethene,

methyl-isobutyl ketone (MffiK), toluene, trichloroethene, and vinyl chloride. Bis(2-ethylhexyl)phthalate and

three phenolic compounds were also detected in one well. Of the detected compounds, only calcium, and

magnesium were detected in the well considered upgradient of the site. Previous rounds of groundwater

sampling (July and December, 1995) also detected the presence of methyl ethyl ketone, chlorobenzene, 1,1-

dichloroethene, ethylbenzene, 2-hexanone, methylene chloride, 4-methyl-2-pentanone, 1,1,2-

trichlorobenzene, di-n-butylphthalate, and several PAHs in groundwater at the site. One residential well

sample was collected at the Theis residence (located approximately 3,000 feet southwest of the landfill) by

the U.S. EPA FIT team during the screening site inspection in 1993. Site related contamination was not

detected in the well sample at that time; however, it should be noted that the well is hydraulically upgradient

of the site.

Stillwater River Sediment

Sediment samples were collected from the Stillwater River by U.S. EPA (one upstream and three

adjacent samples), OEPA (one upstream sample, one adjacent sample, and four downstream samples), and

the PRP contractor (one upstream, one adjacent sample , and three downstream samples).

Results of analysis indicates the presence of metals, polycyclic aromatic hydrocarbons (PAHs),

aldrin, Aroclor 1221, bis (2-ethylhexyl) phthalate, and methylene chloride in sediment upstream of the site.
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Samples collected adjacent to the site were found to contain PAHs and metals. Downstream samples

contained acetone, Aroclor 1221, PAHs, and metals.

Detected concentrations of acetone, Aroclor 1221, benzo(a)anthracene, bis(2-ethylhexyl)phthalate,

chrysene, and fluorene were higher in samples upstream of the site than in adjacent and downstream samples,

suggesting that an upgradient source of these compounds may exist.

Stillwater River

Surface water samples were not collected from the Stillwater River. A potential exists, however,

that VOCs detected in sediment and groundwater are being released into surface water.



KJ5102 Rl

3. HUMAN HEALTH EVALUATION

This section describes the general approach used to evaluate the potential risks to human health at

the GRL site. In accordance with U.S. EPA guidance for streamlined risk evaluation, a quantitative

evaluation was not performed for every potential exposure pathway and receptor possible at the site. The

focus of the quantitative evaluation is to assess potential risks to residual contamination in surface soils at the

site, and to evaluate potential risk to recreational users of the Stillwater River. Risks associated with

groundwater ingestion and fish consumption were evaluated by comparison of detected contaminant

concentrations to federal health-based criteria. Exposure to soil excavated and stockpiled on site during the

removal action was not assessed based on the assumption that die material will be treated or removed from

the site. Risks associated with surface water also were not evaluated in this assessment.

The human health portion of die SRE is organized using die general approach outlined in RAGS

Volume I. Section 3.1 reviews the data evaluation and selection of chemicals of potential concern (COPC)

for quantitative evaluation of on-site surface soils and sediment in the Stillwater River. Section 3.2 assesses

potential exposure of receptors to die COPC. Section 3.3 presents a qualitative comparison of chemicals

detected in groundwater and fish to health-based levels. Section 3.4 presents values used in the quantitative

exposure estimates. Toxicity assessments for the COPC at the site are presented in Section 3.5. Section

3.6 integrates the exposure and toxicity assessments from previous sections into an overall risk evaluation.

A discussion of uncertainties associated with the risk assessment is presented in Section 3.7.

3.1 Identification of Chemicals of Potential Concern

Chemicals of potential concern (COPC) for groundwater, soil, sediment, and fish were selected

based on a review of the existing data and site history, evaluation of the frequency and range of detection,
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distribution of media-specific chemical concentrations, and toxicity screening. The COPC selection process

and results are described below.

Data Collection, Evaluation, and Validation

The EE/CA sampling conducted by CRA consisted of one round of river sediment sampling, surface

and subsurface soil sampling, and monitoring well installation, and sampling. Surface soil data collected by

CRA from 8 soil borings and 4 monitoring well installation borings was used in the SRE to evaluate on-site

surface soil. Historical soil data collected by OEPA and U.S. EPA were not used for quantitative evaluation

because soil removal has occurred at the site since the collection of those samples, and the results are no

longer representative of site conditions. Sediment data collected by U.S. EPA, OEPA, and CRA were used

in the evaluation of sediment exposure. Fish samples collected by OEPA were also included in this

assessment.

Data evaluation qualifiers were reviewed in order to determine if the data are appropriate for use in

a quantitative risk evaluation. Data qualified as rejected ("R" qualifier) were not included in the SRE.

Results for one fish tissue sample were rejected based on quality control criteria. Data qualified as estimated

("J") are considered acceptable for use in the risk evaluation. Bis(2-ethylhexyl)phthalate (a common

laboratory artifact) was detected in laboratory blank samples. Consequently, bis(2-ethylhexyl)phthalate

results with an associated "B" qualifier were considered to be lab artifacts if the concentrations were less than

10 times the blank concentration.

Evaluation of Frequency of Detection of Chemicals

Analytical data were segregated by environmental medium (i.e., surface soil and sediment) and

evaluated for frequency of detection of chemicals. The frequency of detection for a chemical is the number

of samples in which the chemical was positively detected divided by the total number of samples analyzed

for that chemical. Chemicals are generally eliminated as COPC if they were positively detected in less than

5 % of the total number of samples analyzed (for sample sets of 20 or more). None of the chemicals detected

in groundwater, soil, and/or sediment samples collected from the site during the EE/CA support sampling

were detected at a frequency below 5% (due to the limited number of samples for each of the environmental

media) and, therefore, no detected chemicals were eliminated from consideration based on this criterion.
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Comparison to Background

Concentrations of inorganic compounds detected in on-site soil are normally compared to background

concentrations to determine if the concentrations detected on-site are similar to normal constituent

concentrations for the area. As stated in Section 2, the limited number of background samples collected at

the site are not sufficient to perform a statistical comparison; therefore, only a qualitative comparison can

be made to detected concentrations of chemicals detected off-site. Consequently, compounds detected in

surface soil were not eliminated from consideration in the SRE based on comparison to background.

For sediments, the mean concentrations of the upstream samples were used for a background

comparison. If a chemical was not detected in one of the samples, one-half of the detection limit was used

for the determination of the mean. Concentrations of acetone, Aroclor 1221, benzo(a)anthracene, bis(2-

ethylhexyOphthalate, chrysene, and fluorene were present in upstream samples at higher concentrations than

downstream samples. Arsenic was detected at similar levels in upstream samples. These compounds were

not excluded as COPC because they are also associated with on-site soils; however, the possibility exists that

another source of these contaminants exists upstream of the site, or, in the case of arsenic, that concentrations

detected adjacent to and downstream of the site are representative of local conditions.

Toxicity Screen

The next step in the COPC selection process was to compare the maximum concentrations of

chemicals detected in surface soil and sediment to a risk-based concentration (RBC) in order to eliminate

those chemicals from the quantitative risk evaluation that are unlikely to contribute significantly to overall

risks. The analytical data were compared to RBCs generated by U.S. EPA Region 9 (U.S. EPA 1996b) for

residential exposure to soil (via incidental ingestion). Although a residential exposure scenario is not

anticipated for the GRL site, RBCs based on a residential exposure scenario were used as a health-protective

screen. In general, chemicals classified as Group A or B carcinogens were not excluded based on toxicity

screening because cancer risks are assessed cumulatively. Certain inorganic compounds considered to be

essential nutrients, and/or toxic only at high concentrations were also excluded as COPC. Aluminum, iron,

calcium, magnesium, cobalt, copper, selenium, sodium, and zinc were excluded based on this criteria.

Tables 3-1 and 3-2 present the results of toxicity screening of COPC in soil and sediment with Risk Based

Concentrations developed using U.S. EPA, Region 9 guidance (U.S. EPA 1996b).
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3.1.2 Summary of Analytical Results and Chemicals of Potential Concern

COPC selected for surface soil and sediment are presented in Table 3-3. Based on the criteria

discussed above, chemicals selected as COPC in surface soil at the GRL site include metals (arsenic,

beryllium, lead, and mercury), PCBs (Aroclor 1248 and 1254), 7 PAH compounds, dieldrin, bis(2-

ethylhexyl)phthalate, methylene chloride, and trichloroethene. COPC selected for sediment include arsenic,

beryllium, lead, mercury, bis(2-ethylhexyl)phthalate, Aroclor 1221, and 3 PAH compounds. Chemicals

detected in ground-water and fish will be retained as COPC for the qualitative evaluation.

3.2 Exposure Assessment

This section evaluates the potential for human contact with the COPC selected for the site. The

routes, duration, frequency, and magnitude of these potential exposures are estimated in this section.

Exposure scenarios evaluated for a site generally depend on the populations potentially exposed and the types

of land use at the site.

The exposure assessment includes the following steps:

• Characterization of the exposure setting;

• Identification of potential exposure pathways;

• Identification of potentially complete exposure pathways; and

• Quantification of exposure.
••%

The following subsections present the exposure assessment according to the above steps.

3.2.1 Characterization of the Exposure Setting

This section presents a brief description of the site setting as it relates to potential human exposure

to COPC identified at the site. Descriptions of the site and the nature and extent of contamination are

presented in Section 2 of this report.

The site is located in a rural area of Miami County, Ohio. PRC (1993) estimated that 164 persons

reside within a one-mile radius of the site, and 3,938 persons reside within 2 miles of the site. Residences,

all having private water supply wells, are located within one quarter-mile northeast and southwest of the site.

These private wells are mostly developed in thin beds of shale and limestone bedrock. The residential well
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sampled during the FIT investigation draws water from sand and gravel at approximately 32 feet below

ground surface (BGS) (PRC 1993). Community wells for the City of Union are located along the west bank

of the river, approximately 2.5 miles south of the site. Farmland surrounds the site to the south, west, and

across Garland Road to the north. A six-foot fence topped with barbed wire surrounds the site, except for

a section along the river. The entire site is located within the 100-year floodplain of the Stillwater River,

and the site is also located in the flood control easement of the Miami Conservancy District (Brandewie

1996).

The Stillwater River (designated as a state scenic river) forms the eastern boundary of the GRL site,

and is approximately 200 feet wide and relatively shallow in the area of the site. Recreational fishing occurs

in the area of the site. The site topography slopes down from west to east towards the River. The center

of the site is sparsely vegetated due to the drum excavation activities. Most of the river bank is steep and

is heavily vegetated with trees and brush, except for a section where drums had been excavated from the

bank. The south end of the site is also heavily vegetated and slopes down to the southwest towards an

intermittent stream that runs through the adjacent field to the Stillwater River. Leaves and vegetation were

observed lodged in the top of the six-foot high fence in the low lying southeast corner of the site as the result

of flooding.

The climate of Miami County is continental and is marked by wide range of temperatures. Summers

are relatively warm and humid, with an average daily maximum temperature of 85 degrees Fahrenheit (°F)

in July, and an average daily minimum of 65°F. Winters are typically cold and cloudy, with an average daily

maximum of 37°F in January and an average daily minimum of 22 F. Precipitation also varies, but is

normally considerable and well-distributed throughout the year. The yearly precipitation average is

approximately 36 inches, with the lowest amount of rainfall occurring in the Fall months. The average last

spring freeze occurs on May 1st, and the average first Fall freeze occurs on October 15th (SCS 1978).

3.2.2 Potential Exposure Pathways

Figure 3-1 presents a schematic depiction of the conceptual model for the GRL site. Wastes

deposited at the site have contaminated surface and subsurface soils, and groundwater at the site by migration

of wastes to soil and subsequently to groundwater, and by direct contact with wastes and groundwater.

Wastes in groundwater may potentially migrate into, beneath, and parallel to the Stillwater River. Under

current conditions, persons trespassing at the site (hunters, teenagers) may be exposed to COPC in surface
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soil via incidental ingestion, dermal contact, and inhalation of airborne dust or vapors. Off-site migration

of COPC in surface soil may occur to adjacent farmlands, and possibly be absorbed by food crops. Off-site

receptors may therefore be exposed to COPC in off-site soil by direct contact (i.e., ingestion and dermal

contact), inhalation, or food crop consumption. People using the Stillwater River for fishing or wading may

be exposed to COPC in sediment via dermal contact or incidental ingestion. Sport fishers and their families

may consume fish from the river that have bioaccumulated COPC from surface water, sediment or food chain

exposure. Although surface water data is not available, a possibility exists that COPC in sediment or

groundwater may be released to surface water. Exposure to COPC in surface water could occur by

incidental ingestion and dermal contact with water.

Current and future off-site residents using groundwater in the area may potentially be exposed to

COPC via ingestion, derma] contact, and inhalation of vapors from groundwater; however, data is not

currently available to assess these potential pathways.

In the future, the site area could potentially be used as a recreation area (e.g., a park). If the site

is used as a recreation area, adults and children using the site may be exposed to COPC in soil via incidental

ingestion, inhalation of vapors or dust, and dermal contact. Exposures to recreational users of Stillwater

River are anticipated to remain the same as under the current scenario.

It is not anticipated that the site will be used in the future as a residential property. As stated earlier,

the site is located in the 100-year flood plain of the Stillwater River, and also is located in the Miami

Conservancy District flood control easement. In addition, wastes are still present in the landfill, making the

land unstable for building construction.

3.2.3 Potentially Complete Exposure Pathways

The Stillwater River is utilized for canoeing and other recreational uses. U.S. EPA has observed

men wading onto the island on the Stillwater River adjacent to the site, and sport fishing has been observed

in the site area. The site is only partially fenced and trespassers could access the site by scaling the steep

riverbank in the unfenced area. U.S. EPA encountered a trespasser who was on site to hunt in the early

stages of the time-critical removal action. Evidence of game animals such as deer have also been found on-

site. Most containment alternatives that may be considered for the site would reduce the potential exposure

to game animals and subsequently to those that prey upon them. Therefore, consumption of game from the

site was not assessed in the SRE.
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Other evidence of trespassing included piles of beer and soft drink cans at the south end of the site

and the apparent wear on barb wire strands on the top a gate at the southern end of the site. On a site visit

during October 1996, a section of fence on the south end of the site appeared to have been pried up at the

south end of the site.

Although a future on-site residential scenario is not anticipated, ingestion of COPC in groundwater

at the site was qualitatively evaluated in the SRE in addition to the scenarios listed above by comparison of

detected concentrations in groundwater to health-based criteria. This evaluation was conducted to evaluate

potential risks from consumption of groundwater from the site. Currently available information for off-site

wells is limited to one residential well located hydraulically upgradient of the site that is not impacted by

COPCs from the site.

The exposure pathways discussed above were further evaluated to determine which pathways were

most likely occurring and therefore potentially complete, and if analytical data are available to assess the

pathway. These pathways will be further evaluated in the SRE. Potentially complete pathways evaluated

in the SRE include:

• Direct contact with sediment and surface water in the Stillwater River by recreational users

of the Stillwater River and fish consumption by anglers and their families using the Stillwater

River for fishing.

• Direct contact (ingestion and dermal contact) with surface soil and inhalation of dust and

vapors by site trespassers.

• Direct contact with surface soil and inhalation of dust and vapors by future recreational users

of the site.

Off-site pathways identified as potentially complete were not assessed (with the exception of

Stillwater river sediment) due to lack of analytical data.

3.3 Qualitative Evaluation of Groundwater and Fish Data

Groundwater and fish data were compared to federal health-based criteria established for drinking

water and fish consumption in order to determine if potential risks exist for users of groundwater, and
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recreational fishers using the Stilhvater River in the vicinity of the site. Toxicity profiles of the chemicals

of concern identified in groundwater and fish are presented in Section 3.5. A discussion of potential risks

posed by the chemicals of concern in groundwater and fish is included in Section 3.6. Uncertainties

associated with the potential risks are discussed in Section 3.7.

Groundwater

The latest round of groundwater data collected by CRA were compared to Maximum Contaminant

Levels (MCLs), non-zero Maximum Contaminant Level Goals (MCLGs), or other health-based criteria in

order to estimate potential risks posed to a hypothetical resident using groundwater from the site as a source

of drinking water. The results of the comparison and chemicals of concern for groundwater from the

September 1996 sampling event are presented in Table 3-4.

As shown in the table, concentrations of 1,2-dichloroethene, trichloroethene (TCE), vinyl chloride,

and bis(2-ethylhexyl)phthalate exceed their respective MCLs. The highest detected concentration of 1,2-

dichloroethene (total) is greater than 10 times the MCL for cis-1,2-dichloroethene, and more than 9 times

greater than the MCL for trans-1,2-dichloroethene (an MCL is not listed for total 1,2-dichloroethene). The

highest detected concentration of TCE is 10 times higher than the MCL. For vinyl chloride, the lowest

detected concentration is 10 times the MCL, and the maximum detected value is 60 times higher than the

MCL.

Benzene was not detected in the latest round of samples at concentrations above the MCL; however,

it should be noted that the sample quanritation limits for non-detects ranged from one to ten times the MCL.

Benzene was detected in well S-3 at 5.01 /xg/1 in the December 1995 sampling, which is slightly above the

MCL of 5 jig/1. Although not detected in the latest round of sampling, 1,1-dichloroethene (in wells S-4, S-5,

D-l, and D-2) and 4-methyl-2-pentanone (well S-5) were detected in the July and December 1995 sampling

events at concentrations above MCLs (5 jig/1 and 160 /xgA, respectively). Benzo(a)pyrene was also detected

in well S-5 during the July 1995 sampling at a concentration of 7.6 J /ig/1, which is above the MCL of 0.2

pg/\. MCLs have not been promulgated for the other PAH compounds detected.

Fish

Fish samples were collected by OEPA from locations upstream, adjacent to, and downstream from

the site (see Figure 2-4). Information on fish exposure time in the area of concern was not provided. Results
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of analysis of fish tissue were evaluated to assess potential food chain exposure to recreational fishers in the

area. Mercury and several pesticides were detected in fish collected upstream, adjacent to, and downstream

of the site. Given that the site is adjacent to farmland, and pesticides were detected in fish samples upstream,

downstream, and adjacent to the site, pesticides detected in fish samples are believed to be associated with

surface runoff from area farmlands to the Stillwater River, and are not considered attributable to the site.

PCBs were not detected in any of the fish samples; however, E & E performed a screening calculation, using

standard exposure parameters for recreational fish consumption, and the detection limit for Aroclor 1254 as

the exposure point concentration in fish tissue in order to assess the adequacy of the detection limits for PCBs

hi fish. The results of the screening (presented in Table 3-5) show that adverse health effects are possible

from consumption of fish containing PCBs at the detection limit by recreational fishermen and their families.

Consequently, the detection limit for PCBs in fish tissue are not completely adequate for use in a quantitative

risk assessment.

Mercury was detected in 16 of 17 fish samples collected from the Stillwater River. Mercury

concentrations detected in fish fillets were compared to the FDA maximum level of methyl mercury in edible

portions of seafood products (ATSDR 1994). Although the form of mercury (i.e., inorganic, or organic)

detected in fish tissue was not reported, studies indicate that methyl mercury constitutes over 99% of the total

mercury detected in fish muscle tissue (ATSDR 1994). One sample (channel catfish collected upstream at

River Mile 23.4) contained mercury at 1.04 mg/kg, slightly above the FDA maximum level of 1 part per

million (ppm). This sample was collected approximately 7 miles upstream of the site, and the mercury

concentrations detected in the fish tissue can not be attributed to the site.

3.4 Quantification of Exposure

This section describes the rationale used to determine quantitative exposure estimates. First, the

methodology for deriving exposure point concentrations is presented. Secondly, the exposure estimation

equations are presented along with the rationale for the selection of input parameters for the equations.

Exposure Point Calculations

The exposure media of concern for quantitative evaluation in this SRE are surface soil and sediment.

Exposure point concentrations (EPCs) for surface soil and sediment were estimated directly from measured

concentrations. The EPCs for surface soil were based on the maximum detected concentrations from 12
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surface soil samples collected during the EE/CA support sampling. The EPCs for COPC in sediment were

based on maximum detected values for 7 sediment samples for inorganics (12 for lead and 9 for mercury), 4

samples for volatile organics, and 12 samples for semi volatile organics collected by OEPA, U.S. EPA, and

CRA. Maximum detected values were used due to the limited number of samples for each medium (small

sample sets with few detections often lead to poor estimates of the 95% upper confidence level of the mean).

The EPCs determined for COPC at the GRL site are presented in Table 3-6.

Exposure Estimation Methods

The exposure estimates described in this section combine the following:

• Estimates of exposure media contaminant concentrations developed in the previous
section;

• Estimates of contact rate and frequency and duration of exposure that receptor
populations are likely to experience; and

• Estimates of various physiological parameters (e.g., body weight and average life
expectancy).

The equations used to estimate the exposure for each pathway and route of exposure evaluated in this

SRE are presented in Tables 3-7 through 3-16. The parameter values used in the equations and the rationale

for their selection are also provided.

The exposure scenarios quantitatively evaluated in the SRE are direct contact with soil and inhalation

of vapors and dust for site trespassers and future recreational users of the site, and direct contact exposure to

sediment for current recreational users. Exposure to surface water, was not evaluated due to the lack of actual

chemical data. Uncertainties associated with the exclusion of the surface water exposure pathways will be

discussed in Section 3.7.

Site trespassers are most likely a subset of the local adolescent population. The site is partially fenced

and likely not a focal point for local recreational activities. However, open areas do exist which could attract

adolescents and evidence of trespassing has been observed at the site.

Parameter values were selected to correspond to a reasonable maximum exposure (RME) that an

individual in the receptor group might experience. In some cases standard default exposure factors from U.S.

EPA's Supplemental Guidance: Standard Default Exposure Factors (U.S. EPA 199la) or other U.S. EPA
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guidance were used. Exposure factors not specified in guidance documents were based on professional

judgment A description of the parameters used in the exposure estimation is presented below. For the first

exposure route, all of the parameters will be described and discussed in the text; for the subsequent routes only

the key parameters for that route not previously mentioned will be discussed.

Pathway 1: Incidental Ingestion of Soil and Sediment

Ingestion Rate of Soil 1

The ingestion rate (IR) is the amount of soil a person might incidentally ingest through hand-to-mouth

contact. The default value for age groups beyond 6 years old (100 mg/day) was used to assess adolescents

between 8 and 16 years of age and adults (U.S. EPA 199 la). For children, the default value of 200 mg/day

was used.

Fraction of Soil Ingested From the Contaminated Source (FT)

The FI is the estimated proportion of total soil ingested from the contaminated source. No default

exposure factors exist for this variable. U.S. EPA (199 la) recommends that estimates of FI be made on site-

specific information, or, in the absence of specific information, best professional judgment. For this

assessment, E & E assumed that all of the soil ingested was from the contaminated source.

Exposure Frequency

Fqr site trespassers, an exposure frequency (EF) of 48 days was used based on the assumption that

adolescents visit the site two times per week during the summer months and once per week during the six

nonwinter months when school is in session. For children exposed to the Stillwater River sediments, an

exposure frequency of 72 days per year was used (4 days per week during Summer months and 2 days per

week during the Spring and Fall months). Adults were assumed to frequent the site for 48 days per year (2

days per week during the non-winter months).

Exposure Duration

The exposure duration (ED) is the total number of years in which the exposure is expected to occur.

An ED of 8 years was used in the exposure estimate to correspond to the age range assumed for a site

trespasser (i.e., 8 to 16 years). The ED of 6 years for children corresponds to the duration of the childhood (0
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to 6 years). An ED of 24 years for adults, corresponds to the adult portion of the 90* percentile amount of time

spent living at one residence.

Body Weight

The body weight (BW) is the average body weight over the exposure period. An average body weight

of 42 kilograms (kg) for young adult males (ages 8 to 16) was determined by averaging the mean body weights

reported for those age groups (U.S. EPA I989a). For current and future children and adults, the average body

weights for children aged 1-6, and adults (15 kg and 70 kg, respectively) were used.

Averaging Time

The averaging time (AT) selected is dependent on the type of toxic effect being assessed. For chronic

and subchronic noncarcinogenic effects, the AT is equal to the ED. For carcinogenic effects, the exposure is

averaged over a lifetime (estimated 70 years) (U.S. EPA 1989a).

Pathway 2: Dermal Contact with Soil and Sediment

Absorption Factor

The absorption factor (ABS) is the rate of absorption of a chemical through the skin from the

environmental medium. Limited data are available to assess this variable. An ABS of 1% was assumed for

metals and 10% for organic compounds. A value of 6% was used for the ABS for PCBs (U.S. EPA 1992).

Soil to Skin Adherence Factor

The soil to skin adherence factor (AF) is the fraction of soil that will adhere to the skin surface

ig contact. The default upper-bound value of 1 mill

(U.S. EPA 1992) was used as a health-protective estimate.

2
following contact. The default upper-bound value of 1 milligram per square centimeter (mg/cm ) per event

Skin Surface Area

For trespassers, the skin surface area (SA) available for contact was assumed to be 3,313 cm2 per event.

This assumes that 25% of the total skin area (head, hands, arms, and lower legs) of an average adolescent (age

8 to 16) will be exposed to soil or sediment (U.S. EPA 1992). The assumption that 25% of the total skin area

would be available for contact with sediment was also used for children and adults to derive SA values of 1,750
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and 5,000 cm2, respectively.

Pathway3: Inhalation of Vapors and Participates

Inhalation Rate

The inhalation rate (IR,*) of 20 m3/day is the default respiration rate for moderate to heavy outdoor

activity (U.S. EPA 1991a).

Particulate Emission Factor

The paniculate emission factor (PEF) relates the COPC concentration in soil with the concentration

of respirable particles in the air due to fugitive dust emissions from sites with surface contamination (U.S. EPA

1991b). The equation and input parameters used in the calculation of the PEF are shown in Attachment B.

Volatilization Factor

The volatilization factor (VF) is a chemical-specific value used to define the relationship between

concentrations of volatile COPC in soil and volatilized COPC in air (U.S. EPA 1991b). The equation and input

parameters used in the calculation of the VF are shown in Attachment B.

Exposure Frequency

Because inhalation rates are expressed as cubic meters per day, the EF for inhalation exposures, was

adjusted for the anticipated number of hours per day spent on site. A site trespasser was assumed to spend a

maximum of 4 hours per day on site (16% of a 24-hour day). Children and adults under a future on-site

recreational use scenario were assumed to spend up to 6 hours on site per visit (25% of a 24-hour day). The

resulting proportions were multiplied by the EF assumed for each receptor to determine an equivalent number

of days on site for inhalation exposure.

Exposure Estimates

The exposure estimates derived using the input parameters described above are given as lifetime

average daily intakes (LADIs) for carcinogenic effects and as chronic daily intakes (GDIs) for noncarcinogenic

effects for each exposure case. The exposure estimates are combined with toxicity estimates for the COPC

discussed in Section 3.5 to obtain risk estimates.
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3.5. Toxicity Assessment

The purpose of the toxicity assessment is to review toxicity and carcinogenicity data for the COPC,

and to provide an estimate of the relationship between the extent of exposure to these contaminants and the

likelihood and/or severity of adverse effects. The toxicity assessment is accomplished in two steps: hazard

identification and dose-response assessment.

The hazard identification is a qualitative description of the potential toxic effects of the COPC. The

toxicological profiles presented in the following section describe the toxic effects that have been observed in

humans and/or animals following exposure to the COPC identified at the GRL site.

The dose-response evaluation is a process that results in a quantitative estimate or index of toxicity

for each COPC at the site. For carcinogenic effects, the index is the slope factor (SF), and for noncarcinogenic

effects, it is the reference dose (RfD). Practices and procedures used to develop quantitative indices of toxicity

and to incorporate toxicological information into the risk estimation process, and the quantitative indices of

toxicity are presented in Section 3.5.2.

3.5.1. Health Effects Summaries

The health effects summaries describe the potential toxic properties of the COPC at the GRL site. For

carcinogens, the weight-of-evidence category is also included (see Table 3-17 for a description of the U.S. EPA

weight-of-evidence categories). In most cases, the information in the summaries has been drawn from the

Public Health Statement in the Agency for Toxic Substances and Disease Registry's (ATSDR's) toxicological

profile for the chemical.

Arsenic

Arsenic is a naturally occurring element and is usually found combined with one or more elements,

such as oxygen, chlorine, or sulfur. This element is widely distributed in the environment from natural

sources, but higher concentrations have been found to occur in association with chemical waste, smelting of

copper and other metals, fossil fuel combustion, and pesticide use. The primary use of arsenic is as a wood

preservative, but it is also used to make insect and weed killers and pharmaceutical.

All people are exposed to low levels of arsenic because it is naturally occurring, and low levels are

present in food, water, soil, and air. Workers in several industries (nonferrous smelting, wood preservation,
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arsenical pesticides) may be exposed to significantly higher levels. Arsenic has been recognized as a human

poison since ancient times. Large oral doses are lethal. Chronic arsenic overexposure may cause many

adverse health effects including body weight changes, changes in blood, and liver and kidney damage. The

critical or most sensitive effects, based on chronic oral exposure to humans, are hyper-pigmentation, keratosis,

and possible vascular complications.

Arsenic is considered a Group A human carcinogen by U.S. EPA. Epidemiological studies and case

reports have found evidence that arsenic exposure is associated with increased risk of cancer of the skin, lungs,

bladder, and kidneys. Workers exposed by the inhalation pathway demonstrate an increased risk of lung

cancer. Oral exposure leads to an increased risk of skin cancer.

Beryllium

Pure beryllium is a hard gray metal. In nature it occurs as a chemical component of certain rocks. The

minerals bertrandite and beryl are mined commercially for the recovery of beryllium.

Most beryllium ore mined is processed into pure metal, alloys, or beryllium oxide. Beryllium metal

and alloys are used in electronics, aircraft and space craft structures, X-ray machines, nuclear weapons, and

nuclear reactors. Beryllium oxide is used in the manufacture of specialty ceramics.

Although beryllium is released into the air by natural sources such as volcanic dust, the major emission

source to the environment is the burning of fossil fuels. Beryllium compounds are naturally present in soils,

but deposition of atmospheric beryllium and disposal of beryllium-containing wastes can increase the levels

in localized areas. The general population is exposed to low levels of beryllium in air, food, and water.

Beryllium occurs naturally in tobacco and can be inhaled in cigarette smoke.

Industrial workers have the highest exposure to beryllium in the mining, milling, and processing of

beryllium to alloys or beryllium oxide. In general, the primary route of exposure to beryllium is inhalation,

since relatively little beryllium is absorbed from the GI tract or through the skin.

The respiratory tract is the major target of inhalation exposure to beryllium. Short-term exposure can

produce lung inflammation and pneumonia-like symptoms. Long-term exposure can cause berylliosis, an

immune reaction characterized by noncancerous growths on the lungs. Similar growths can appear on the skin

of sensitive individuals exposed by dermal contact.

Epidemiological studies have found that an increased risk of lung cancer may result from exposure

to beryllium in industrial settings. In addition, laboratory studies have shown that breathing beryllium causes
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lung cancer in animals. However, it is not clear what cancer risk, if any, is associated with ingestion of

beryllium.

EPA has classified beryllium as a Group B2 probable human carcinogen based on limited human

evidence and the animal data.

Bis(2-ethylhexyl)phthalate (BEHP, DEHP)

DEHP is a man-made liquid widely used to make plastics more flexible. Plastics may contain up to

40% DEHP and may be used in a variety of consumer products including food packaging material, rainwear,

upholstery, and shower curtains. DEHP does not evaporate easily and does not dissolve easily in water. DEHP

has been found in groundwater near waste landfills, but when DEHP is released to soil it usually does not

migrate far from where it was released.

DEHP can enter the body following exposure by breathing air or eating food or water that contain

DEHP. The most likely route of human exposure is through food. DEHP leaches into foods from plastics used

in food processing and storage.

Most of what is known about the health effects of DEHP comes from studies of laboratory mice and

rats. The very low levels to which humans may be routinely exposed have not been shown to cause adverse

effects; however, liver disease and reproductive effects have been associated with DEHP exposure to

laboratory animals.

DEHP has been shown to cause liver cancer in rats and mice. However, because there have been no

studies of the carcinogenic effects of DEHP in humans, DEHP is classified as a Group B2 probable human

carcinogen.

1,2-Dichloroethene (1,2-DCE)

1,2-DCE is a man-made flammable liquid with a sharp, harsh odor. 1,2-DCE is primarily used in the

production of solvents and as an additive to dyes, lacquer solutions, perfumes, and thermoplastics. There are

two forms of 1,2-DCE; cis-l,2-DCE, and trans-1,2-DCE, which may occur separately or as a mixture.

In the environment, 1,2-DCE evaporates rapidly. When 1,2-DCE is released to either surface soil or

surface water, almost all of the chemical will evaporate into air. When 1,2-DCE occurs in the subsurface, such

as in landfills and chemical waste sites, it can dissolve in water and migrate into groundwater. In groundwater,
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1,2-DCE breaks down to vinyl chloride, which ultimately breaks down to water, carbon dioxide, and chloride

ions. Vinyl chloride, the initial breakdown product, is more toxic than 1,2-DCE.

1,2-DCE can enter the body by drinking water, eating food, or breathing air that contains 1,2-DCE.

Because 1,2-DCE evaporates readily, inhalation is the most likely route of human exposure. Inhalation of high

levels of 1,2-DCE can cause nausea, drowsiness, dizziness, and may result in death. Liver, heart, and lung

damage were observed in laboratory animals after short or long term exposure to 1,2-DCE in air. Liver and

lung damage was reported in animals fed 1,2-DCE. Death can also occur in animals fed large amounts of 1,2-

DCE. Changes in blood chemistry are the critical or most sensitive effect and serves as the basis for the RfD

used in the SRE.

The long term health effects resulting from exposure to 1,2-DCE are not known. Increased risk of

cancer has not been reported in humans or animals exposed to 1,2-DCE.

Dieldrin

Dieldrin was used extensively as an agricultural pesticide for over 20 years until the United States

Department of Agriculture (USDA) suspended its use in 1970. The use of Dieldrin to control termites

continued until 1987, when the manufacturer voluntarily canceled the registration.

Dieldrin persists in the environment and can be found tightly bound to soils and sediment. It is not

expected to leach to groundwater. Plants can take up dieldrin from soil, and fish and livestock can accumulate

high concentrations through the food chain. In animals, dieldrin accumulates in fat. Dieldrin can be absorbed

into the body through skin contact, ingestion, and inhalation. The most likely route of human exposure to

dieldrin is through eating contaminated food. Foods most likely to be contaminated include fish, shellfish, root

crops, meat, and dairy products.

Human poisoning from dieldrin is characterized by major involuntary muscle convulsions or kidney

damage that can be fatal. Other effects include lack of coordination, headache, dizziness, and gastrointestinal

disturbances.

Animal studies show effects of dieldrin on the nervous system and kidneys to be similar to the effects

in humans. In addition, exposure to dieldrin has resulted in increases in liver enzymes and liver weight,

decreased immune response, and high mortality in nursing rat pups. Liver damage is the critical or most

sensitive effect in animals according to U.S. EPA. It is unknown whether exposed humans have similar health

effects.
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Dieldrin is a carcinogen to mice, with the liver being the site of increased tumor incidence. However,

it is not known if dieldrin is a human carcinogen. Dieldrin is classified as Group B2, probable human

carcinogen, by U.S. EPA.

Lead

Lead is a naturally occurring metal that is used in the manufacture of storage batteries and the

production of ammunition and miscellaneous metal products (e.g., sheet lead, solder, and pipes). Other uses

for lead are in the manufacturing of lead compounds including gasoline additives and pigments. In recent

years, the quantity of lead used in paints, gasoline additives, ammunition, and solder has been reduced due to

its toxic effects.

Lead can enter the body via ingestion and inhalation. Although it may also enter the body through the

skin, dermal absorption of inorganic lead compounds is less significant than absorption through other routes.

Children appear to be the segment of the population at greatest risk from toxic effects of lead. Children absorb

about 50% of ingested lead whereas adults absorb only 5% to 15%. Initially, lead travels in the blood to the

soft tissues (heart, liver, kidney, brain, etc.), and then gradually redistributes to the bones and teeth where it

tends to remain. Children retain a larger fraction of the absorbed lead, about 57%, in the blood and soft tissue

compartments whereas in adults roughly 95% of the total body burden of lead is found in bones and teeth.

The most serious effects associated with markedly elevated blood lead levels include neurotoxic effects

such as irreversible brain damage. Health effects are the same for inhaled and ingested lead. At blood lead

levels of 40 to 100 micrograms per deciliter (ug/dL), children have exhibited nerve damage, permanent mental

retardation, colic, anemia, brain damage, and death. Chronic kidney disease is also evident at these levels.

For most adults, such damage does not occur until blood lead levels exceed 100 ug/dL to 120 ug/dL. At these

levels, damage to the male reproductive system; miscarriages; anemia; severe digestive system symptoms;

decreased reaction time; weakness in fingers, wrists, or ankles; and some increased risk of heart and circulatory

system disease may be exhibited. Pregnant women are at increased risk from exposure to lead because of the

inherent susceptibility of the fetus from transplacental transfer of maternal lead.

None of the epidemiology studies conducted to explore the relationship between lead exposure and

increased cancer risk in humans found any relationship. However, animal studies have shown increased kidney

cancer and central nervous system (CNS) cancer in rats and mice orally exposed to lead. U.S. EPA has

classified lead as Group B2, probable human carcinogen.
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Mercury

Mercury is a naturally occurring element that exists in three oxidation states - metallic mercury (Hg°),

mercurous mercury (Hg2*
+), and mercuric mercury (Hg*+) and a variety of chemical forms. The most

important with respect to human exposure are compounds of methyl mercury, mercuric mercury, and

elemental mercury vapor.

Uptake of inorganic mercury and methyl mercury compounds is primarily through ingestion, with

the major source of human exposure to methyl mercury being through the consumption of fish and shellfish.

Mercury can also readily enter the body through inhalation of mercury vapor.

All forms of mercury, once absorbed, are distributed to tissues throughout the body via the

bloodstream. The critical, or most sensitive effect of inorganic mercury is kidney damage and CNS damage.

Long-term exposure to all forms of mercury can permanently damage the brain, kidneys, and developing

fetus. The form of mercury and route of exposure determine which health effects will be most severe.

Mercury vapor and methyl mercury readily cross the blood-brain and placental barriers.

Prenatal life is very sensitive to methyl mercury poisoning, with effects in infants ranging from

slowed mental and coordination development to a severe from of cerebral palsy. To date, these effects have

been found to be irreversible. Depending upon the form, level of mercury taken in, and duration of

exposure, effects on the adult nervous system can range from reversible feeling of burning, or pins and

needles, and feeling "out of sorts"; to irreversible brain damage leading to permanent tremors and shakiness,

and constriction of the visual field. Mercury has not been found to be carcinogenic in humans.

Methylene Chloride (MC)

MC is a man-made liquid chemical that is widely used as an industrial solvent and as a paint stripper.

Because MC evaporates easily, most MC released into the environment will end up in the air, where it is

broken down by sunlight. MC released to water or soil tends to volatilize to air, but may migrate to

groundwater. MC is formed during water chlorination, and small amounts of MC may be found in public

drinking water supplies.

Absorption into the body occurs readily following exposure by breathing vapors or accidental

ingestion. Occupational exposure to MC in air has resulted in drowsiness, fatigue, lack of appetite, and light-

headedness. Other effects include impaired reaction time and coordination, numbness or tingling of fingers
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and toes, and intoxication. The critical, or most sensitive effect of MC exposure is liver damage observed

in rats exposed to MC.

Chronic exposure of laboratory animals to high concentrations of MC by inhalation resulted in an

increased incidence of liver and lung cancer in mice and rats. MC has not been shown to cause cancer in

occupationally exposed humans. Based on the results from animal studies, MC is classified as a Group B2

probable human carcinogen. Uncertainties remain regarding the pharmacokinetics, pharmacodynamics, and

mechanisms of carcinogenicity for MC.

Polychlorinated Biphenyls (PCBs)

PCBs are a class of compounds with varying degrees of chlorine substitution on two phenyl rings

joined by a single bond between the 1 and 1' positions. Because of their thermal stability and resistance, low

water solubility, and favorable dielectric properties, PCBs were widely used in hydraulic fluids, compressor

lubricants, heat transfer fluids, paints, lacquers, and ink (U.S. EPA 1987a).

Commercial PCB products consist of various complex mixtures of many of the 209 possible individual

PCB isomers and congeners and have been marketed under trade names that vary with manufacturer and

country of origin. The term "Aroclor" is the trade name of a series of PCB products formerly manufactured

by Monsanto in the United States. The various Aroclor products were identified by a four-digit number. The

first two digits identified the type of compound and the last two digits indicated the average weight percentage

of chlorine. The only exception is Aroclor 1016, which retained the 1016 designation by which it was known

during development. The chlorine percentage in Aroclor 1016 is similar to that of Aroclor 1242.

The uptake, distribution, metabolism, excretion, and toxicity of the individual congeners are all

affected to a greater or lesser degree by the number and position of chlorine substituents on the biphenyl

molecule. In general, a greater degree of chlorination increases absorption, favors deposition in the body's

lipid stores, and slows metabolism and excretion. Higher chlorinated biphenyls with chlorine substituents in

the para- (4,4') and at least two meta- (3,3', 5,5') positions on the biphenyl nucleus, but lacking substituents

in the ortho- (2,2', 6,6') positions (i.e. the "coplanar" PCBs), tend to be the most toxic. This group of congeners

has been shown to bind specifically to the AH receptor protein (which also binds dioxin) and to mimic many

of the toxic effects of dioxin.

PCB mixtures released to the environment change through partitioning, transformation, and

bioaccumulation and differ considerably from commercial mixtures. Environmental mixtures are often
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characterized as Aroclors. This can lead to qualitative and quantitative errors when interpreting gas

chromatography/mass spectrometry (GC/MS) results. For environmentally altered mixtures, an absence of

the characteristic Aroclor patterns can suggest the absence of Aroclors, even if some PCS congeners are

present at high concentrations (U.S. EPA 1996c).

The liver is the target organ most frequently associated with the toxic effects of PCBs. Hepatic effects

have been seen in rats, mice, guinea pigs, rabbits, dogs, and monkeys. The toxic manifestations typically

include liver enlargement, fat deposition, enzyme induction, and tissue necrosis. Hepatic effects, including

liver enlargement and increases in hepatic enzyme levels, have also been reported in humans occupationally

exposed to PCBs (Maroni et al 1981a, b; Fishbein 1985; Alvares et al. 1977).

Exposure to PCBs both by dermal contact and by oral exposure has led to skin lesions in animals.

Exudative lesions have been seen in rats, and monkeys exhibit chloracne-like lesions (U.S. EPA 1988a).

Various skin lesions, including rashes, burning sensations, acne, hyper-pigmentation of the skin, and other

manifestations, have been seen in humans occupationally exposed to PCBs, and in victims of two accidental

poisoning episodes in which PCBs were ingested (U.S. EPA 1988a).

Developmental effects have also been reported in humans following PCB exposures. In a series of

studies (Fein et al. 1984a, 1984b; Jacobson et al. 1990a, 1990b), neuro-developmental effects were reported

in children of women who consumed PCB-contaminated fish from Lake Michigan before and during

pregnancy. Intrauterine exposure was associated with lower birth weight, deficits in visual recognition

memory in infancy, and short-term memory deficits at age 4. Exposure to PCBs in breast milk was associated

with reduced activity levels at age 4. As often occurs in epidemiological studies, methodologies including the

validity of the exposure assessment, selection of the exposed and control samples, and comparability of the

exposed and control samples have been criticized (Paneth 1991).

PCB exposure has resulted in decreased reproductive success and reproductive failure in mink,

monkeys, and rats. Few studies on reproductive effects in humans have been conducted; however, the weight

of evidence from animal studies suggests that PCBs cause adverse reproductive effects in humans.

A number of studies have found PCBs (specifically Aroclor 1260 and 1254, and Clophen A-30 and

Clophen A-60) to be carcinogenic in rats and mice. In the animal studies, the carcinogenic effects were much

more pronounced in females exposed to PCBs with higher levels of chlorination (Aroclor 1254 and 1260).

The possible carcinogenicity of PCBs in humans has been investigated in several epidemiological

studies of individuals occupationally exposed to PCBs in the capacitor and electrical equipment manufacturing
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industries (Brown and Jones 1981; Brown 1986; Bertazzi etal. 1987; and Gustavsson, Hogstedt, and Rappe

1986) and in individuals who accidentally ingested PCBs in Japan (Yusho incident) (Kuratsune et al 1987).

To date, the occupational studies have not shown a consistent tumorigenic effect due to PCB exposures. A

statistically significant increase in liver cancers was found in victims of the Yusho incident, but only among

individuals living in one prefecture. The PCBs ingested by these individuals also contained polychlorinated

dibenzofurans (PCDFs) and polychlorinated quatraphenyls, which also could have been responsible for or

contributed to the effects. The Yusho results are therefore inconclusive.

EPA's Carcinogen Assessment Group has classified PCBs in weight-of-evidence group B2: probable

human carcinogen based on sufficient evidence in animals and insufficient evidence in humans.

Polynuclear Aromatic Hydrocarbons (PAHs)

PAHs contain only carbon and hydrogen and consist of two or more fused benzene rings in linear,

angular, or cluster arrangements. PAHs are formed during the incomplete burning of fossil fuel, garbage, or

any organic matter. PAHs produced by burning may be carried into the air on dust particles and distributed

into water and soil. In general, PAHs do not evaporate easily, and do not dissolve in water.

Exposure to PAHs may occur by inhaling airborne particles, drinking water, or accidentally ingesting

soil or dust containing PAHs. In addition, smoking tobacco or eating charcoal-broiled food are common routes

of exposure to PAHs.

Some PAHs are known carcinogens, and potential health effects caused by PAHs are usually discussed

in terms of an individual PAH compound's carcinogenic or noncarcinogenic effects. Little attention has been

paid to non-cancer effects of PAHs. Rapidly growing tissues, such as the intestinal lining, bone marrow,

lymphoid organs, blood cells, and testes seem to be especially susceptible targets to non-cancer effects.

Concentrations of 150 mg/kg or more administered to laboratory animals have been shown to inhibit body

growth.

Exposure to benzo(a)pyrene (B(a)P) and other carcinogenic PAHs can cause cancer at the point of

exposure. However, only B(a)P has been assigned a slope factor (SF) by U.S. EPA. In the past, other group

B2 carcinogenic PAHs were assumed to be equipotent to B(a)P; however, it has been shown in animal studies

that some are less carcinogenic than B(a)P. U.S. EPA has adopted relative potency factors (RPFs) that account

for differences in the carcinogenic potencies of individual PAHs relative to that of B(a)P (U.S. EPA 1993c).

The RPFs are to be used only for the oral route of exposure. In this SRE, the oral SF for each carcinogenic
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PAH has been estimated by multiplying the oral SF for B(a)P by the compound-specific RPF.

Animals exposed to high levels of B(a)P in air develop lung tumors; when exposed via the dietary

route they develop stomach tumors; and when B(a)P is painted on skin, animals develop skin tumors.

Although RfDs and SFs for dermal exposure to many chemicals are routinely extrapolated from oral route

values, it is inappropriate to use the oral SF for B(a)P to evaluate carcinogenic risks from dermal exposure

because direct dermal exposure to B(a)P can cause skin cancer at the point of contact.

Trichloroethene (TCE)

TCE is a man-made chemical widely used as a cleaning agent and solvent for degreasing operations.

Most TCE released into surface water or surficial soil will rapidly evaporate into the air. In the subsurface,

TCE is moderately to highly mobile and can migrate to groundwater. TCE biodegrades very slowly in

subsurface soils and groundwater. Microbial degradation products include dichloroethylene and vinyl chloride.

Humans are most likely to be exposed to TCE in air. TCE also may occur in drinking water supplies

and consumer products including metal cleaners, spot removers, rug cleaning fluids, paints, and paint

removers. TCE may cause adverse health effects following exposure via inhalation, ingestion, or skin or eye

contact. Exposure to high levels of TCE can cause central nervous system effects including drowsiness,

dizziness, headache, blurred vision, lack of coordination, mental confusion, flushed skin, tremors, nausea,

vomiting, fatigue, irregular heartbeat, and, in some cases, death. In the past, TCE was used as an anesthetic,

but that use was discontinued when it was found to cause irregular heartbeats. Chronic exposure to TCE can

cause liver damage and skin reactions, as well as central nervous system effects.

Exposure of laboratory animals to TCE has been associated with an increased incidence of a variety

of tumors, including kidney, liver, and lung cancers. However, it is uncertain whether people exposed to TCE

have a higher risk of cancer. TCE is considered a Group B2 probable human carcinogen.

Vinyl Chloride (VC)

VC, which is a gas or pressurized liquid at ambient temperature, is primarily used in the chemical

manufacturing industry in the production of polymeric chemicals that are in turn used to manufacture a variety

of plastic products. In addition, VC is a known degradation product of many chlorinated solvents including

tetra-, tri-, and dichloro-ethenes. Most of the VC in the environment comes from the plastic industry's releases

to air or water. In surface water or surface soil, VC evaporates readily. Once in the air, VC breaks down
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rapidly to nonhazardous chemicals. VC can dissolve in water and migrate to groundwater. Once in the

groundwater, VC can persist for many years.

People are most likely to be exposed to VC in the air, although it is also possible to be exposed to VC

in drinking water. Levels of VC have not been detected in background air samples, but it has been detected

in the air near some plastics factories, landfills, and chemical waste sites. VC has also been detected in tobacco

smoke.

VC may cause adverse health effects fallowing exposure by inhalation, ingestion, or dermal or eye

contact. VC inhalation can cause dizziness or sleepiness. Breathing very high levels of VC can cause

unconsciousness and in some cases, death. On skin, exposure to liquid VC can cause burns. Non cancer

effects associated with long-term occupational VC exposure include hepatitis-like changes in the liver, immune

reactions, and nerve damage.

VC has been shown to cause liver and lung cancer in rats, and liver cancer in workers occupationally

exposed to air concentrations in the range of 25 parts per million (ppm) to greater than 200 ppm. Based on

this evidence, U.S. EPA has classified VC as a Group A human carcinogen.

3.5.2 Quantitative Indices of Toxicity

Quantitative indices of toxicity from the dose-response assessment are used in estimating the

relationship between the extent of exposure to a contaminant and the potential increased likelihood and/or

severity of adverse effects. The methods for deriving indices of toxicity, the toxicity indices for the COPC,

and the procedures for estimating potential adverse effects are presented below.

Categorization of Chemicals as Carcinogens or Noncarcinogens

For the purpose of risk assessment, chemicals are divided into two groups: known or suspected

carcinogens, and noncarcinogens. The risks posed by these two groups are assessed differently because non-

carcinogenic effects generally exhibit a threshold dose below which no adverse effects occur, whereas no such

threshold has been shown to exist for carcinogenicity.

As used here, the term "carcinogen" means any chemical for which there is sufficient evidence that

exposure may result in continuing uncontrolled cell division (cancer) in humans and/or animals. Chemicals

are classified as carcinogens or noncarcinogens based on weight-of-evidence criteria assigned by U.S. EPA

Guidelines for Carcinogenic Risk Assessment (U.S. EPA 1986a). Table 3-17 summarizes the five U.S. EPA
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weight-of-evidence categories. According to these U.S. EPA guidelines, chemicals classified in Groups A and

B (B1 and B2) are considered human carcinogens or probable human carcinogens based on sufficient evidence,

and should be the subject of non-threshold carcinogenic risk estimation procedures. These classifications are

dynamic; chemicals may be reclassified at any time as additional evidence becomes available that shifts the

weight-of-evidence one way or the other.

Assessment of Carcinogens

In contrast to noncarcinogenic effects, for which thresholds are thought to exist, scientists generally

have been unable to demonstrate experimentally a threshold for carcinogenic effects. This has led to the

assumption by federal regulatory agencies (e.g., U.S. EPA, Food and Drug Administration [FDA], and

Occupational Safety and Health Administration [OSHA]) that any exposure to a carcinogen theoretically

entails some finite risk of cancer. However, depending on the potency of a specific carcinogen and the level

of exposure, such a risk could be practically negligible.

Scientists have developed several mathematical models to estimate low-dose carcinogenic risks from

observed high-dose risks. Consistent with current theories of carcinogenesis, U.S. EPA has selected the

linearized multistage model based on prudent public health policy (U.S. EPA 1986a). In addition to using the

linearized multistage model, U.S. EPA uses the upper 95th percentile confidence limit for doses or

concentrations in animal or human studies to estimate a low-dose SF. By using these procedures, the

regulatory agencies are unlikely to underestimate the actual SF (formerly called carcinogenic potency factor)

for humans.

Using the SF, lifetime excess cancer risks can be estimated by:

Risk = ELADIj * SFj

where:

LADI: = Exposure route-specific lifetime average daily intake; and

SF: = Route-specific slope factor.

Using the multistage model, the carcinogenic risks for the oral and dermal routes of exposure are

calculated as follows:
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Risk = LADI0 SF0 + LADId SF0

where subscript "o" indicates the oral route, and subscript "d" the dermal route. SFs for the COPC are

presented in Table 3-18. U.S. EPA's weight-of-evidence classification for the chemical and the type of cancer

that may be associated with exposure to the chemical are also included in the table.

Assessment of Noncarcinogens

Risks associated with noncarcinogenic effects (e.g., organ damage, immunological effects, birth

defects, skin irritation) are usually assessed by comparing the estimated average exposure to the acceptable

daily dose, now called the reference dose (RfD) by U.S. EPA. The RfD is selected by identifying the lowest

reliable no observed adverse effect level (NOAEL) or lowest observed adverse effect level (LOAEL) in the

scientific literature, then applying a suitable uncertainty factor (usually ranging from 10 to 1,000) to allow for

differences between the study conditions and the human exposure situation to which the RfD is to be applied.

NOAELs and LOAELs can be derived from either human epidemiological studies or animal studies; however,

they are usually based on laboratory experiments on animals in which relatively high doses are used.

Consequently, uncertainty or safety factors are applied when deriving RfDs to compensate for data limitations

inherent in the underlying experiments and for the lack of precision created by extrapolating from high doses

in animals to lower doses in humans.

To calculate the RfD, the appropriate NOAEL or the LOAEL is divided by the product of all of the

applicable uncertainty factors and the modifying factor. That is:

RfD = NOAEL or LOAEL/(UF, x UF2... x MF)

Oral RfDs are typically expressed as one significant figure in units of mg/kg-day.

The RfD is an estimate (with uncertainty spanning perhaps an order of magnitude) of the daily exposure to the

human population (including sensitive subgroups) that is likely to be without an appreciable risk of deleterious

effects during a portion of the lifetime, in the case of a subchronic RfD, or during the entire lifetime, in the case

of a chronic RfD. The RfD is used as a reference point for gauging the potential effects of other exposures.

Usually, exposures that are less than the RfD are not likely to be associated with health risks. As the frequency

of exposures exceeding the RfD increases and as the size of the excess increases, the probability increases that
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adverse health effects may be observed in a human population. Nonetheless, a clear distinction that would

categorize all exposures below the RfD as "acceptable" (risk-free) and all exposures in excess of the RfD as

"unacceptable" (causing adverse effects) cannot be made. Noncarcinogenic risks are usually assessed by

calculating a hazard quotient, which is the ratio of the estimated exposure to the RfD as follows:

where:
HQ =

GDI
RfD

HQ = Hazard Quotient;

GDI = Chronic Daily Intake (exposure); and

RfD = Reference Dose (acceptable daily intake).

A hazard quotient greater than 1 indicates that adverse effects may be possible, whereas a value less

than 1 means that adverse effects would not be expected. The higher the hazard index is above 1, the more

likely it is that adverse effects could occur. Table 3-19 summarizes the RfDs for COPC at the GRL site.

3.6. Risk Characterization

This section combines the information developed in the exposure and toxicity assessment sections to

obtain estimates of the risks posed to human health by exposure to COPC at the GRL site.

According to U.S. EPA's policy for developing Superfund remedial alternatives (U.S. EPA 1991b),

when the cumulative carcinogenic site risk to an individual, based on reasonable maximum exposure for both
-4

current and future land use, is less than 10 , and the noncarcinogenic hazard quotient is less than 1, action is

generally not warranted unless there are adverse environmental impacts; Maximum Contaminant Levels

(MCLs) or non-zero Maximum Contaminant Level Guidelines (MCLGs) are exceeded; or unless certain site
-4conditions lead the risk manager to determine that a baseline risk less than 10 is unacceptable. Other

chemical-specific applicable, relevant and appropriate requirements (ARARs) (e.g., state or federal water

quality standards based on a 10 risk) may also be used to determine whether a site warrants remediation.

U.S. EPA uses the general 10 to 10 risk range as a "target range" within which the Agency strives to

manage risks as part of a Superfund cleanup. Once a decision has been made to undertake an action at a site,

the Agency has expressed a preference for cleanups achieving the more protective end of the range, although
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strategies achieving reductions in site risks anywhere within the risk range may be deemed acceptable by the

U.S. EPA risk manager.

The excess cancer risk and chronic hazard quotients were estimated for an RME case for the exposure

scenarios identified in Section 3.2. Section 3.6.1 presents the risk estimates. Section 3.6.2 summarizes the

risk estimation results and identifies the COPC and pathway(s) that account for the most significant risks at

the GRL site. Uncertainties associated with the risk estimates are presented in Section 3.7.

3.6.1 Risk Estimates

Tables 3-20 and 3-21 summarize the total cancer risks and non-cancer hazard indices posed to

potential receptors, and show which exposure pathway and which chemicals are responsible for the most risk.

The calculations used in the risk estimates are presented in Appendix B. A summary discussion of the risk

estimates is presented below.

Carcinogenic Risk Estimate

Potential carcinogenic risk is assessed by multiplying the estimated LADI of a carcinogen by its SF

to obtain the estimated risk, expressed as a probability of that exposure resulting in an excess incidence of

cancer (i.e., more cancers than would normally be expected in that population). The excess cancer risk for

exposure to each chemical by each route of exposure, category of receptor, and exposure case is initially

estimated separately. The risk estimates are then summed across chemicals and across all exposure routes and

pathways applicable to the same population to obtain a total cancer risk for that population.

Site Trespasser

As shown in Table 3-20, a cancer risk of 3.9 x 10"* was estimated for an adolescent trespasser at the

site. Dermal contact with soil accounted for 50.5% of the total risk, and incidental ingestion of soil accounted

for 49.4%. PCBs were the only COPC with estimated risks greater than 1x10"*, and were responsible for 61%

of the estimated risks.

Current Recreational Users of Stillwater River

Risks estimated for a current user of Stillwater River exposed to sediment totaled 5 x 10"6. Of this

total, incidental ingestion of sediment accounted for 85% of the risk. Arsenic was responsible for 79% of the
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estimated risk, and was the only COPC that had an estimated risk greater than 1x10"*.

Future Ota-Site Recreational Users

Risks posed to future recreational users by on-site soil totaled 2.4 x 10"5. Incidental ingestion of soil

was the principal pathway of exposure (64.3% of total risk). The COPC accounting for the bulk of the risk

were PCBs (56%), arsenic (24%), and benzo(a)pyrene (10%).

Noncarcinogenic Risk Estimation

The potential for adverse effects resulting from exposure to systemic toxicants (noncarcinogens) is

assessed by comparing the estimated CDI of a substance to its chronic RfO. This comparison is performed

by calculating the ratio of the CDI to its corresponding RfD, which is the HQ. HQs should be summed across

chemicals that produce the same type of adverse effects (e.g., liver damage), but should be kept separate if their

critical effects are different. However, for screening purposes, HQs are commonly summed across all

chemicals, exposure routes, and pathways applicable to a given population to obtain an HI for that population.

For noncarcinogens, U.S. EPA defines acceptable exposure levels as those to which the human

population, including sensitive subpopulations, may be exposed without adverse effects during a lifetime or

part of a lifetime, incorporating an adequate margin of safety. This acceptable exposure level is approximately

an HI of 1.0. If the HI is less than 1.0, adverse effects usually would not be expected. As the HI increases

beyond 1.0, the possibility of adverse effects occurring also increases. HI estimated for the receptors at the

GRL site are presented below.

Site Trespasser

The HI estimated for a site trespasser was below 1. Estimated HQ for a site trespasser did not exceed

1 for any of the COPC.

Current Recreational Users of Stillwater River

The HI estimated for a current user of Stillwater River exposed to sediment was below 1. None of

the HQ calculated for adult or child receptors were greater than or equal to 1.

3-29



KJ5I02JU

Future On-Site Recreational Users

The HI estimated for a potential child receptor totaled 1.1, with PCBs accounting for 93% of the total

risk(HQ = 1.02). Incidental ingestion of soil (67.5%) and dermal contact (31.2%) accounted for the majority

of the risk,. Risks estimated for an adult receptor were less than 1; however, an HI of 1.3 would result from

lifetime (i.e., child and adult combined) exposure to soil at the site.

3.6.2 Summary Discussion of the Risk Characterization

Nature of Potential Adverse Health Effects

Potential cancer risks greater than 1 x 10"* are associated with current and future exposures to PCBs

arsenic, and B(a)P in on-site soil, and arsenic in sediment adjacent to the site. As previously discussed, PCBs

are classified as a Group B, probable human carcinogen, based on carcinogenicity in animals. Chronic

exposures to arsenic in sediment via incidental ingestion may lead to an increased risk of skin, bladder, and

kidney cancers. Chronic exposure to arsenic via inhalation of airborne particulates may cause an increased

risk of developing lung cancer. Overexposure to B(a)P via incidental ingestion and dermal contact may

increase the risk of developing stomach and skin cancers.

Chronic exposure to PCBs in soils are also associated with potential non-cancer health effects for

future recreational users of the site. Long-term human exposures to PCBs may cause adverse hepatic,

immunological, and reproductive effects.

Lead was also detected in soils above the risk-based concentration; however, the RBC for lead is based

on residential exposure. Although exposure to soil at the site is not anticipated to be as great as for a

residential receptor, concentrations of lead in soil may be of concern for exposure of sensitive receptors (i.e.,

children ) that visit the site on a frequent basis.

A qualitative evaluation of groundwater data from the site indicates that significant potential risks

exist from ingestion of groundwater at the site, due to the presence of TCE, VC, 1,2-DCE, and DEHP at levels

well above their respective MCLs. Persons ingesting groundwater from the site appear to be at an increased

risk of developing several adverse health effects, including changes in blood chemistry (1,2-DCE), cancer of

the liver (VC, TCE, and DEHP), liver damage (DEHP, TCE, and VC), immune reactions, and nerve damage

(VC). TCE and DEHP are classified as Group B2 probable human carcinogens by U.S. EPA, and VC is

classified as a Group A known human carcinogen. Although not detected in the most recent round of

sampling, benzene and 1,1-dichIoroethene were also detected at concentrations above health-based criteria in
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earlier sampling rounds. A potential exists that contaminants in groundwater are migrating from the site;

however, data is not available to assess off-site migration of COPC in groundwater.

Major Factors Driving Risks

The major factors driving the risks at the site are:

I
• The presence of PCBs, arsenic, and benzo(a)pyrene in surface soils on-site

• Arsenic in sediment of the Stillwater River adjacent to the site, and

• Volatile organic compounds present in site groundwater above MCLs

Exposures to COPC in soil could reasonably be expected for a site trespasser under current conditions,

and for recreational users for future scenarios at the site. The health-protective assumptions used for COPC

concentrations may overestimate actual exposures for a segment of the receptor population evaluated; however,

it is possible that higher concentrations of the COPC are present at the site but were not sampled. In addition,

arsenic levels detected in soil may be equal to area background concentrations (the limited number of

background samples did not allow a statistical comparison).

No drinking water wells currently exist at the site. Available data for the one off-site well sampled

(which is upgradient of the site) is not sufficient to determine whether site-related contamination is migrating
-*

off-site to nearby residential wells in the area.

3.7 Discussion of Uncertainty

In order to evaluate the meaning of a risk assessment, uncertainties in the assumptions made, the

potential impact of quantitative changes in those assumptions on the risk estimates, and the relevance of the

findings to the real world exposures and risks must be considered. Due to the number of assumptions, data

points, and calculations, a degree of uncertainty is necessarily associated with the exposure values and

numerical toxicity values used in any risk assessment. The following sections discuss the uncertainties

associated with the exposure and toxicity assessments, and with the resultant risk characterization calculations.
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3.7.1 Uncertainties Related to the .Exposure Assessment

Environmental Sampling and Analysis

The EE/CA support sampling conducted at the site was designed to characterize the areas that present

the highest potential risk at the site. The locations of the samples were selected in a directed fashion to

investigate specific features of the site and to identify "hot spots" of contamination. A detailed characterization

of the site is often not required for the EE/CA; however, due to the biased nature of the sampling locations,

the resultant chemical concentrations used in the exposure and risk estimates most likely reflect high-end

estimates of the actual exposure that may occur at the site. Maximum detected concentrations of the COPC

were used in the exposure estimates. As discussed earlier, this health-protective assumption may lead to an

overestimate of the true exposures occurring at the site and resultant risk. However, it should be noted that

only 12 soil samples were collected to assess a 15-acre site. The limited number of samples may result in

areas of higher contamination being missed, which would result in an underestimate of risk posed by the site.

In addition, the characterization of PCBs as Aroclors may result in an underestimate of the actual PCB

congeners at the site, due to the fact that environmentally altered mixtures may not be detected as Aroclors,

even if PCB congeners are present. This could result in an underestimate of PCB concentrations and

subsequently an underestimate of risks posed to receptors at the site.

Due to the focused nature of the SRE, chemicals at levels below risk-based screening criteria were

not carried through the quantitative risk evaluation. The results of toxicity screening indicate that the

chemicals that were not included in the SRE would not pose a significant risk to a residential receptor, which

is not anticipated for the site; therefore, the impacts of not including these chemicals in the evaluation of risk

for site trespassers and recreational users (whose anticipated exposure is much lower than that of a potential

on-site resident) is anticipated to be insignificant.

The lack of analytical information for surface water, groundwater, and off-site soil precludes a

quantitative assessment of risks posed to off-site receptors. Further characterization of conditions surrounding

the site would be needed in order to identify contaminant migration pathways and potential off-site receptors.

Exposure Scenarios

As stated in guidance for conducting non-time-critical removal actions, the SRE is intended to address

risks associated with the particular area that the removal action is intended to address, and may be quantitative

or qualitative in nature. This SRE concentrated on quantitative evaluation of exposure for the populations that
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are anticipated to be at the greatest risk of exposure to contamination on site. Potential off-site exposure

pathways such as exposure to COPC in surface water, and off-site residential exposure to groundwater and

contaminated soils from the site via surface run-off were not evaluated in this SRE due to lack of data. Further,

more expanded investigations of the site area would be required in order to completely assess risks associated

with these pathways.

Exposure Estimation Calculations

The primary uncertainty regarding the exposure estimation calculations is that associated with the

selection of appropriate parameter values. Individual parameter values were selected so that the overall

pathway exposure estimates would approximate high-end (RME) exposures, thereby overestimating rather than

underestimating risks for the potentially exposed population.

3.7.2 Uncertainties Related to the Toxicity Assessment

Evaluation of Carcinogenic Toxicity Assessment Assumptions

SF for carcinogens are often estimated from high-dose animal studies using very conservative

assumptions about the dose-response relationship for carcinogens. Although there are practical reasons for

doing this, the procedures used to derive SFs tend to overestimate the actual cancer potency of a chemical at

low doses.

Because the increased incidence of cancer from low doses of a carcinogen may be very small relative

to the incidence in unexposed populations, and because the cancer may appear long after the exposure, there

is usually not sufficient low-dose data from animal bioassay or human epidemiological studies to directly

estimate SFs at low doses.

Therefore, by necessity, agencies such as U.S. EPA use carcinogenic extrapolation models for

estimating low-dose SFs from the responses seen at high doses. Based upon prudent public policy, these

agencies assume that there is no threshold dose below which carcinogenic risks will not occur. This is

equivalent to the assumption that every dose above zero, no matter how low, carries with it a small but finite

risk of cancer. They also assume that the dose-response relationship is linear at low doses. This differs from

the approach used for non-cancer effects, for which thresholds are assumed to exist.

The current model favored by U.S. EPA and certain other federal regulatory agencies is the linearized

multistage model. The agency uses the statistically derived upper 95th percentile confidence limit of the slope
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of the dose-response curve, rather than a maximum likelihood value, for the SF. The agency has concluded,

based on theoretical grounds consistent with human epidemiological and animal data, that cancer follows a

series of discrete stages (i.e., initiation, promotion, and progression) that ultimately can result in the

uncontrolled cell proliferation known as cancer. Consistent with this conclusion, the use of die linearized

multistage model permits an estimation of SF that is not likely to be exceeded if the real slope could be

measured.

i i

Evaluation of Noncarcinogenic Toxicity Assessment Assumptions

Key assumptions used in assessing the likelihood of noncarcinogenic effects are that threshold doses

exist below which various noncarcinogenic effects do not occur and that the occurrence or absence of noncar-

cinogenic effects can be extrapolated between species and occasionally between routes of exposure and over

varying exposure durations. The threshold assumption appears to be sound for most noncarcinogens based

on reasonably good fits of experimental data to the usual dose-response curves.

The other assumptions generally appear to be true to varying degrees. The effects observed in one

species or by one route of exposure may not occur in another species or by another route, or they may occur

at a higher or lower dose due to differences in the biokinetics of a compound in different species or when

exposure occurs by different routes. The uncertainty in these assumptions is taken into account in the

development of RfDs through the use of safety or uncertainty factors. These factors reflect uncertainty

associated with species-to-species extrapolation and data limitations, and include safety factors to protect

sensitive individuals. The uncertainty factors used by the U.S. EPA are health-protective in nature in that they

tend to overestimate the uncertainties so that the RfDs obtained are unlikely to be too high. Use of the

resulting RfDs tends to overestimate the potential for noncarcinogenic effects occurring at a given exposure

level.

RfDs do not exist for some COPC (such as lead). The maximum lead concentration detected at the

site is well above the level of concern for residential exposure. Although exposures at the site are anticipated

to be lower than those of a residential receptor, the exclusion of risks associated with lead exposure results in

an underestimate of potential risks posed by the site.

3.7 J Uncertainty Associated with the Risk Characterization

The risk characterization combines and integrates the information developed in the exposure and
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toxicity assessments; therefore, uncertainties associated with these assessments also affect the degree of

confidence that can be placed in risk characterization results. The previous sections provide full discussions

of the factors causing uncertainty in the exposure and toxicity assessments, respectively.

For the exposure assessment, the use of maximum detected concentrations for exposure point

concentrations of COPC is likely to cause overestimation of the true exposures. The limited amount of

analytical data and the use of average and default values in lieu of site-specific data for critical variables in the

exposure assessment could lead to either overestimation or underestimation of the exposures, depending on

actual conditions at the site.

The basic uncertainties underlying the assessment of the toxicity of a chemical include:

• Uncertainties arising from the design, execution, or relevance of the scientific studies that
form the basis of the assessment; and

• Uncertainties involved in extrapolating from the underlying scientific studies to the exposure
situation being evaluated, including variable responses to chemical exposures within human
and animal populations and between species.

These basic uncertainties could result in a toxicity estimate, based directly on the underlying studies,

that either under- or overestimates the true toxicity of a chemical in the circumstances of interest.

Several additional factors should be considered when discussing uncertainties associated with the

overall risk characterization. These include the cumulative effect of using health-protective assumptions

throughout the process, uncertainties associated with exclusion of COPC from the quantitative estimates due

to lack of toxicity information, and the likelihood of the exposures postulated and estimated in the exposure

assessment actually occurring.

3.7.4 Summary of Uncertainty

The cumulative effect of using health-protective assumptions throughout the risk estimation process

is that the resulting estimates could overstate the true risks. RAGS recommends that individual parameter

values be selected so that the overall estimate of exposure represents reasonable maximum exposures. The

actual statistical distributions of exposure parameters used in the evaluation of the GRL site are not known.

As a result, best professional judgment was used to select values that are sufficiently conservative to avoid

underestimating the true risk, yet not so conservative that the resulting risk estimate turns out to be
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unreasonably high. The postulated exposures presented in this SRE are very likely occurring to some degree

at the GRL site. Overall, the parameters used in the SRE represent a reasonable maximum estimate of those

exposures.

3.8 Conclusions

The lack of analytical information for surface water, groundwater, and off-site soil precludes a

quantitative assessment of risks posed to off-site receptors. Further characterization of conditions surrounding

the site would be needed in order to identify contaminant migration pathways and potential off-site receptors.

However, in accordance with U.S. EPA guidance (U.S. EPA 1993b), it is not necessary to conduct a

quantitative risk assessment that addresses all exposure pathways to determine whether a response action is

needed when contaminant concentration levels exceed standards that are potential chemical-specific applicable

or relevant and appropriate requirements (ARARs) for the action. Where established standards for one or more

contaminants in a given medium are clearly exceeded, remedial action is generally warranted. In this case,

both groundwater and soils at the site exhibit concentration levels that exceed potential ARARs and/or risk

based criteria. Containment alternatives should be evaluated in the EE/CA Report. Some practical

considerations in developing containment alternatives include the following: regular flooding of the site;

inundation of source materials by shallow groundwater during high river stage; and the location of the site

immediately adjacent to a designated State Scenic River.
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4. STREAMLINED ECOLOGICAL RISK EVALUATION

The purpose of the streamlined ecological risk evaluation (SERE) for the GRL site is to identify

the chemicals of concern associated with the site; to evaluate the pathways and the extent to which

ecological receptors might be exposed to these chemicals; and to assess the environmental effects

associated with exposures to the chemicals. The focus of this SERE is on the potential impacts of

chemicals of concern from the GRL site on the ecology of the Stillwater River and the site itself.

4.1 Scope of the SERE

* According to U.S. EPA guidance (U.S. EPA 1989b), the ecological risk assessment process is

divided into five major components: problem formulation; ecological data acquisition and review;

exposure assessment; ecological effects assessment; and risk characterization. Because this is a

streamlined risk evaluation, not a complete baseline risk assessment, several components of the risk

assessment process are treated in a combined fashion, and some process steps that are usually quantitative

in nature are addressed qualitatively.

To satisfy the goals of the SERE, it was necessary to collect data beyond the scope of the

ecological investigations that had previously been conducted at the site. START utilized existing

sampling data and existing reports on the GRL site and the Stillwater River as part of this investigation.

In addition, START reviewed wetlands maps, topographic quadrangles, soils maps, and state and federal

lists and reviews of species of potential concern. START also conducted limited ecological field

reconnaissance activities to confirm and supplement the findings of the literature review and previously

obtained site information. The field activities conducted for the SERE at the GRL site included:

• Documentation of physical characteristics of habitats identified as potential receptors;

• Confirmation of identifiable resource boundaries;

• Observations of dominant vegetation and wildlife species or communities;

• Documentation of species of potential regulatory concern;
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• Identification of surface water drainage patterns;

• Observation of general land use in the vicinity of the site; and

• Identification of potential sources of contamination not related to the site.

The environmental resources identified in the literature review and field reconnaissance are

presented in Section 4.2. The potential risks to the environmental resources are presented in Section 4.3.

4.2 Environmental Resources Inventory

The literature review and limited field reconnaissance documented the following environmental

resources at the GRL site and the adjacent Stillwater River:

• Surface Water Resources (river, wetlands, floodplain, and surface water drainage);

• Habitats;
<i

• Species of Concern;

• Geology and Hydrogeology;

• Soils;

• Topography;

• Land use; and

• Climate.

4.2.1 Surface Water Resources

To assess the surface water resources on and adjacent to the site, START reviewed the following

resources: United States Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI) map of

West Milton, Ohio, quadrangle; the Ohio Environmental Protection Agency (OEPA) report entitled,

Biological and Sediment Quality Study of the Stillwater River, Garland Road Landfill, Miami and

Montgomery Counties, Ohio (OEPA 1995); and Ohio Department of Natural Resources (ODNR)

memorandum entitled, Designation of the Stillwater River from Beamsville to Englewood Dam as a

Scenic River (ODNR 1974). START also performed limited field reconnaissance activities to verify

surface water resources and habitat types. Wetland types have been classified in accordance with

Classification of Wetlands and Deep-water Habitats (Cowardin et al. 1979) and are described in Section

4.2.1.2.
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4.2.1.1 Stillwater River

The Stillwater River, designated as a state scenic river, forms the eastern boundary of the GRL

site. The Stillwater River is approximately 67 miles in length and empties into the Great Miami River in

Dayton. The total watershed of the Stillwater River is 673 square miles (ODNR 1974). The portion of

the Stillwater River adjacent to the site is approximately 200 feet wide, is relatively shallow, and has an

average flow of 450 cubic feet per second (ft3/sec.)(PRC 1993). Pool habitats comprise the majority of

the river within the area of the site but there are also short, well developed riffle and run habitats as well.

The substrate is dominated by cobble, gravel, and sand. The Stillwater River is currently designated as

Exceptional Warmwater Habitat for aquatic life use (OEPA 1995).

On August 1, 1995, the OEPA published a report entitled, Biological and Sediment Quality Study

of the Stillwater River, Garland Road Landfill, Miami and Montgomery Counties, Ohio. The purpose of

the study, and similar studies in 1982 and 1990 fish tissue, fish biomarker, and sediment sampling of the

Stillwater River in the vicinity of the GRL site from August to November 1994 (OEPA 1995). A

summary of OEPA's findings and conclusions is presented below:

• The stream and riparian zone were found to provide excellent physical habitat for aquatic
life and were found to be capable of supporting Exceptional Warmwater Habitat stream fish
communities (OEPA 1995).

• "Based upon the 1994 sampling results, the Garland Road Landfill was not impacting the
macroinvertebrate communities of the Stillwater River" (OEPA 1995).

• With regard to sediment samples, the report states that, "all results are below the Lowest
Effect Level" (OEPA 1995).

• "The Garland Road Landfill was not impacting the fish communities of the Stillwater River,
based upon 1994 sampling results" (OEPA 1995).

• "Fish tissue results showed only mercury as being of concern...." (OEPA 1995).

• "A significant improvement in the fish communities occurred during 1994" and "... appears
associated with reduced effluent loadings of ammonia-N [ammonia as nitrogen] and oxygen-
demanding material from the West Milton WWTP [wastewater treatment plant]" (OEPA
1995)(see Section 4.3.8).

OEPA collected a high number of fish species at each sampling location, including significant

numbers of pollution-sensitive Golden Redhorse (Moxostoma erythrurum), Black Redhorse (Moxostoma

duquesnei), Shorthead Redhorse (Moxostoma macrolepidotum), Northern Hog Sucker (Hypentelium
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nigricans), Smallmouth Bass (Micropterus dolomiew), and River Redhorse (Moxostoma carinatum), a

species that is listed by ODNR as Special Interest. Pollution-intolerant fish represented approximately

10.5 percent of the total catch in the Stillwater River (OEPA 1995). A list of the 39 fish species and two

hybrids collected in the Stillwater River by OEPA, as published in their 1995 report, is presented in

Table 4-1.

The NWI map of West Milton, Ohio, quadrangle identifies the aquatic habitat of the Stillwater

River main channel in the area adjacent to the site as Riverine Lower Perennial Unconsolidated Bottom

Permanently Flooded (R2UBH). R2UBH wetlands consist of habitats that are contained within a channel

and with a salinity less than 0.5 parts per thousand. R2UBH wetlands are bounded on the landward side

by uplands or by wetlands dominated by trees, shrubs, persistent emergents, emergent mosses, or

lichens. R2UBH wetlands have a low gradient and a slow water velocity. These wetland areas remain

flooded throughout the year in all years. A well developed floodplain is also characteristic of this

wetland type (Cowardin etal. 1979).

4.2.1.2 Wetlands

The NWI map designates a total of six wetland areas on or in the vicinity of the GRL site: three

wetland areas on the GRL site; one adjacent to the site within the Stillwater River; and two areas

immediately downgradient of the site along the Stillwater River. As described below, START believes

that jurisdictional wetlands, as defined by the United States Army Corps of Engineers (USAGE 1987), do

not exist on site. The wetlands and wetland types in the vicinity of the GRL site, as identified by the

NWI map, are described below and are shown in Figure 4-1.

GRL Site

Approximately 0.7-acre or 5 percent of the 15-acre site in the southeastern corner of the site is

designated on the NWI map as Palustrine Forested Broad-Leaved Deciduous Temporarily Flooded

(PFO1A)(USFWS 1985). Palustrine wetland systems are nontidal wetland systems dominated by trees,

shrubs, persistent emergents, and emergent mosses or lichens. Palustrine wetlands possess all of the

following four characteristics: are less than 20 acres in size; lack active wave-formed or bedrock

shoreline features; have a water depth in the deepest part of the basin less than 6 feet at low water; and

have salinity due to ocean-derived salts less than 0.5 parts per thousand. PFO1A wetlands flood for less
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than two weeks during the growing season most years and are usually dry by mid-growing season. They

are characterized by woody vegetation that is 20 feet or taller. These wetlands normally possess an

overstory of trees covering at least 30 percent of the ground, an understory of young trees or shrubs, and

a herbaceous layer (Cowardin et al. 1979).

Two small wetland areas on the NWI map near the southwestern tip of the site are designated as

Palustrine Unconsolidated Bottom Semipermanently Flooded Excavated (PUBFx). The total size of the

two wetlands is approximately 0.3 acre or 2 percent of the 15-acre site, as determined from the NWI

map. PUBFx wetlands are described as freshwater wetlands that are less than 20 acres in size and less

than two meters deep at low water. These wetlands remain flooded throughout the growing season in

most years and have been created or modified by excavation and removal of existing substrate (Cowardin

etal. 1979).

NWI maps are prepared primarily by stereoscopic analysis of high altitude aerial photographs,

and are generally not "ground-truthed". The wetlands designated on NWI maps are identified from

photographs based on vegetation, visible hydrology, and geography. The identification of wetlands on an

NWI map does not indicate the existence of jurisdictional wetlands (USFWS 1985). The USAGE, which

has authority over wetlands, defines wetlands in, Wetlands Delineation Manual, Technical Report Y-87-L

This manual defines regulated wetlands as having each of three characteristics:

1) a predominance of hydrophytic vegetation;

2) saturated soil conditions; and

3) inundated or saturated groundwater at or near the surface (USAGE 1987).

Although START did not delineate boundaries or establish the jurisdictional or regulatory status

of the habitats on site, START believes that jurisdictional wetlands do not exist on the GRL site based on

the lack of visual evidence to support the presence of all three jurisdictional wetland characteristics.

NWI maps categorize wetlands as areas having just one of the above characteristics.

Off Site

A relatively small island exists within the Still water River adjacent to the GRL site. The NWI

map designates this island as PFO1A habitat. The NWI map also identified two PFO1A wetland areas on
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either bank of the Stillwater River, approximately 350 feet downstream of the southern portion of the site

(USFWS 1985).

4.2.1.3 Floodplains

The 100-year floodplain is defined by state and local regulations as those areas mapped by the

Federal Emergency Management Agency (FEMA) National Flood Insurance Program, Flood Insurance

Rate Maps (FIRM). In general, FEMA maps identify all land within reach of a flood with a one percent

probability of occurring in any given year; also referred to as the base flood (Kusler and Platt 1988).

Floodplains occur in areas along or adjacent to a stream or body of water that are capable of storing or

conveying floodwater.

The FEMA maps for Miami County, Ohio, designate the entire GRL site as Zone A, indicating

that it is within the 100-year floodplain of the Stillwater River. The boundary between the Zone A

floodplain and Zone C (areas of minimal flooding) is approximately 3,000 feet to the west of the GRL

site. FEMA has not determined base flood elevations and flood hazards within the Zone A floodplain in

this area (FEMA 1983).

Englewood dam is located approximately six miles south of the GRL site and was constructed in

1922 to protect Dayton and other cities to the south along the Great Miami River from flooding. The

dam only stores water during flood events. The dam has stored water on 443 occasions since its

construction was completed in 1922 (Rinehart 1996).

The spillway of Englewood dam is at elevation 876. Prior to constructing the dam, the Miami

Conservancy District, which has authority over Englewood dam, acquired certain rights on all properties

situated below the spillway elevation. One of these rights is to back water over all properties below the

spillway elevation. The maximum elevation on the GRL site is approximately 824 feet above sea level,

well below the elevation of the Englewood dam spillway (Rinehart 1996).

Evidence of flooding was observed on the site during reconnaissance activities on November 21,

1996. In the low-lying southeast corner of the site, leaves from vegetation were observed lodged into the

entire height of the approximately 6-foot high fence along the Stillwater River. The steep slope of the

river bank along the eastern side of the GRL site indicates that flooding of the Stillwater River happens

relatively infrequently but with sharp peaks (Mitsch and Gosselink 1993), however, the southern portion

•of the site floods annually (FEMA 1993).
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4.2.1.4 Surface Water Drainage Patterns

Based on field observations and on topographic mapping of the site, START has estimated

surface runoff patterns on and adjacent to the site (Figure 4-2). Surface water drainage on the site is

generally west to east, towards the Stillwater River. At the southern end of the site, most of the surface

water drainage flows into the center of the site and then to die southeast towards the Stillwater River. At

the extreme southwestern tip of the site, surface water drains to the southwest towards an intermittent

stream that runs through the adjacent agricultural field before entering the Stillwater River.

4.2.2 Habitats

Terrestrial habitats were identified based on field observations and have been classified according

to Eastern Forests (Kricher and Morrison 1988). Figure 4-3 shows the locations of the habitat types on

the site.

The major habitat types identified within and adjacent to the GRL site include:

• River

• Northern Riverine Forest

• Old Field

• Barren Land

The vegetation observed in each habitat is listed in Table 4-2. The birds, mammals, and reptiles

and amphibians that may potentially exist on the site and their probable habitats are listed in Tables 4-3,

4-4, and 4-5, respectively.

4.2.2.1 River

As discussed in Section 4.2.1.1, the Stillwater River flows adjacent to the site. In the vicinity of

the site, the Stillwater River is designated as R2UBH (Cowardin et al. 1979).

Based on the findings of the Stillwater River study done by OEPA (1995), the Stillwater River

habitat is considered to be of high ecological importance. The fish and benthic macroinvertebrate

communities appear to be healthy upstream and downstream of the GRL site and sediment and biotic
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contamination appear to be minimal (OEPA 1995).

4.2.2.2 Northern Riverine Forest

On the site, a narrow strip of northern riverine forest habitat exists along the bank of the

Stillwater River (Figure 4-3). This habitat comprises approximately two acres or 13 percent of the 15-

acre site. The northern riverine forest is approximately 50 to 100 feet wide and exists on a steep slope

between the landfill and the river. The topography of this habitat slopes down approximately 16 feet to

the edge of the river.

Northern riverine forest communities are those that occupy moist sites along rivers and

floodplains. Spring flooding is an annual occurrence in this type of community. Herbaceous cover is

generally minimal (Kricher and Morrison 1988).

The vegetation in this community is comprised mostly of large, old trees with little understory.

Heavy flooding tends to keep understory vegetation to a minimum. Tree leaves observed lodged in the

top of die six-foot high site fence provide evidence of flooding of this habitat. Observations of the

vegetation in this habitat during me ecological field reconnaissance included: Eastern Sycamore

(Platanus octidentalis); Silver Maple (Acer saccharinum); Eastern Cottonwood (Populus deltoides);

Black Willow (Salix nigra); Red Maple (Acer rubrum); Sugar Maple (Acer saccharum); Swamp White

Oak (Quercus bicolor); and Northern Hackberry (Celtis occidentalis). Animals observed in this forest

community included: Belted Kingfisher (Ceryle alcyori); Pileated Woodpecker (Dryocopus pileatus); and

Downy Woodpecker (Picoides pubescens). In addition, START field personnel have observed several

small (one inch diameter) burrow holes in this river bank soil.

This habitat is considered to be of high importance to the ecology of the Stillwater River and the

local area. Although the northern riverine habitat on the site is not very large and is not capable of

supporting a large number of plant and animal species, it does provide many important functions to the

Stillwater River and to the surrounding terrestrial habitats.

This northern riverine forest habitat is the riparian zone of the Stillwater River. A riparian zone

is the land adjacent to a body of water that is, at least periodically, influenced by flooding. The northern

riverine forest habitat at the GRL site is at the interface between the aquatic ecosystem of the Stillwater

River and the upland ecosystem of the majority of the site. Mitsch and Gosselink (1993) describe

riparian ecosystems, such as this one, as being characterized by a combination of high species diversity,
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high species densities, and high productivity. Diversity and abundance of species tend to be greatest at

the ecotone between two distinct ecosystems such as a river and uplands. Riparian ecosystems are

generally home to productive and diverse plant communities and are valuable for many animals that seek

its bit erosion of the steep river bank slope at the GRL site. This habitat may also help to inhibit erosion

of GRL site surface soils into the Stillwater River by trapping the runoff. The inhibition of erosion into

the river likely helps to promote the existence of silt-sensitive fish and benthic macroinvertebrate

organisms in the Stillwater River.

The northern riverine habitat is important for the stream-shading that the large trees provide.

This stream shading provides important escape cover for fish. Stream shading also helps to keep

important water quality parameters of rivers from changing drastically, such as temperature and dissolved

oxygen. The clearance of streamside vegetation increases water temperature and, together with the loss

of tree root habitat, can cause dramatic reductions and alterations in fish and benthic macroinvertebrate

populations (Goldman and Home, 1983). This riparian vegetation also provides coarse paniculate

organic matter (CPOM) to the Stillwater River this is important food to a portion of the benthic

macroinvertebrate community (U.S. EPA 1989c).

Goldman and Home (1983) state that it is a wise stream management practice to leave a buffer

strip of original vegetation about 30 meters wide. Mitsch and Gosselink (1993) state that:

"... the importance of the river to the floodplain and the floodplain to the
river... cannot be overemphasized. If either is altered, the other will change
over time because floodplains and their rivers are in a continuous dynamic
balance..." (Mitsch an Gosselink 1993).

OEPA, in its 1995 report on the Stillwater River, made the following recommendation about the

northern riverine forest habitat of the GRL site:

"Every attempt should be made at the Garland Road landfill to preserve the
mature trees lining the river bank to stabilize the stream bank and provide
riparian habitat. It would take decades for newly planted trees to provide
the same functions that the trees currently provide the aquatic community.
Erosion controls and bank stabilization need to be of primary concern hi all
actions taken during remediation activities" (OEPA 1995).
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4.2.2.3 Old Field

Old field habitat comprises approximately 7.5 acres or 50 percent of the 15-acre site. Old field

habitat exists at the southern and northern ends of the site (Figure 4-3).

An old field is defined as an abandoned field or disturbed terrestrial habitat that has a well-

developed soil base. Old field succession begins soon after a field is abandoned or a disturbed terrestrial

habitat is left alone. Many fields are abandoned with bare ground. When bare ground is available, it is

quickly colonized by herbaceous plants whose seeds were present in the soil. The plants that originally

colonize an area are called pioneer species, and develop quickly in the abundant sunlight available due to

the removal of the overstory (Kricher and Morrison 1988).

Two types of successional old field habitats can be found on the GRL site: perennial herbaceous

plant community and perennial herbaceous woody plant community. Each type is described in further

detail below.

\

Perennial Herbaceous Plant Community

Fields that range in age from 3 to 10 years post-disturbance are usually dominated by perennial

herbaceous plant communities. The majority of the southern end of the site can be characterized as a

perennial herbaceous plant community. The perennial herbaceous plant community that is between 3 and

10 years post-disturbance has established in an old field. This community often has an abundance of

perennial herbaceous and grass species. The goldenrods and asters that usually dominate a two to three

year post-disturbance field no longer uniformly cover the field and seedlings of shrub and tree species

begin to grow (Kricher and Morrison 1988).

Observations of the vegetation in this community on site included the following species:

Common Mullein (Verbascum thapsis); Goldenrods (Solidago species); Queen Anne's Lace (Daucus

carota); Beggar Ticks (Bidens frondosd); Tree-of-Heaven (Ailanthus altissima); and various species of

grasses. Animal species that were observed in this habitat included: American Crow (Corvus

brachyrhynchos); Song Sparrow (Melospiza melodia); and Northern Cardinal (Cardinalis cardinalis). In

addition, START personnel have noted Raccoon (Procyon lotor) tracks and several rodent burrows that

were between six and eight inches in diameter within the old field habitat at the south end of the site.
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Perennial Herbaceous Woody Plant Community

Fields that range in age from 10 to 60 years post-abandonment are usually dominated by

perennial herbaceous woody plant communities. Much of the northeastern corner of the site can be

characterized as a perennial herbaceous woody plant community. In these communities, herbs and

grasses are much less obvious compared to the younger communities. Clumps of trees and shrubs shade

the ground. Large patches of trees and shrubs are interrupted by areas of grass. The habitat is very

patchy in appearance. Very old fields begin to look like woodlands, with dense clumps of slender trees

(Kricher and Morrison 1988).

Observations of the vegetation in this community included the following species: Goldenrods;

Beggar Ticks; Tartarian Honeysuckle (Lonicera tatarica); Eastern Redcedar (Juniperus virginiana);

Eastern Sycamore; Red Maple; Sugar Maple; Flowering Dogwood (Cornus florida); Tree-of-Heaven;

Eastern Cottonwood; Paper Birch (Betula papyrifera); and Black Willow (Salix nigra). Animals species

observed in this habitat included: American Crow, Dark-eyed Junco (Junco hyemalis), Song Sparrow,

Northern Cardinal, Northern Mockingbird (Mimus polyglottos), Tufted Titmouse (Pants bicolor),

Rufous-sided Towhee (Pipilo erythrophthalmus), Purple Finch (Carpodacus purpureus), White-breasted

Nuthatch (Sitta carolinensis), and Carolina Chickadee (Parus carolinensis).

Both types of old field habitats are considered to be of low ecological importance. Due to the

fence surrounding the majority of the site, few mammals are potentially able to utilize this site habitat.

Birds that are common to disturbed areas would likely find this habitat to be of moderate value for

foraging and nesting. This site habitat is small in size and there are many other old field habitats

available in the local area that are less disturbed than the GRL site.

4.2.2.4 Barren Land

Barren land on the site includes the driveway, the area in the northwestern corner of the site

where the work trailers are set up, and the area in the center of the site where soil excavation has

occurred (Figure 4-3). Barren land comprises approximately 5.5 acres or 37 percent of the 15-acre site.

Barren land areas are mostly devoid of habitat for ecological receptors. There are few, if any,

plants and animals inhabiting these areas. There are a few grasses in the soil excavation area, but little

else. If this area is left undisturbed, old field succession will begin shortly.
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Due to the soil excavation, this area is not considered to be of ecological importance. This area

is not considered to be suitable habitat for wildlife species. The barren land of the site is not considered

to be an ecosystem of concern. Barren land areas may develop into habitats of low to moderate

ecological importance if left undisturbed in the future. Barren lands often take 60 or more years to

develop into forest communities (Kricher and Morrison 1988). As a forest community, this habitat would

not rival the ecological importance of the northern riverine forest habitat.

4.2.3 Species of Potential Concern

To identify species of potential concern in the vicinity of the GRL site, START reviewed

current lists of threatened and endangered plants and animals in the vicinity of the site from ODNR and

USFWS. USFWS lists the Indiana Bat (Myotis sodalis) as the only federally endangered species existing

in Miami County, Ohio (USFWS 1996). The Indiana Bat is discussed in further detail below. One

species on the ODNR list of threatened and endangered species, the Dark-eyed Junco (Junco hyemalis),

is also discussed in further detail below (ODNR 1992).

At the request of START, ODNR, Division of Natural Areas and Preserves, conducted a file

search for an approximately seven square mile area (1.5-mile radius) surrounding the GRL site (see

Attachment C). The results of the file search indicate the following:

• No records of rare species were found for the 1.5-mile radius area;

• There are no existing or proposed state nature preserves at the site; and

• The site is located along the Stillwater River, which is a designated component of the State
Scenic River system.

Based on the habitat requirements of the identified species-of-concern and the disturbed nature of

the majority of the site, no federal or state species-of-concern are likely to occur in these areas. The

northern riverine forest habitat provides the most likely area for the potential existence of threatened or

endangered species. No species-of-concern were observed during the November 1996 field

reconnaissance, but their potential occurrence can not be ruled out at this time.

Indiana Bat (Myotis sodalis)

USFWS identified the Indiana Bat as the only federally endangered species known to be present

within Miami County, Ohio. No federally threatened or proposed threatened species were identified by
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USFWS as being present within Miami County (USFWS 19%).

START contracted SD/Environmental of Cincinnati, Ohio, to assess the site for suitable Indiana

Bat habitat. On August 11, 1995, SD/Environmental submitted a report entitled, Assessment of Garland

Road Landfill for Suitable Indiana Bat Summer Habitat. The study concentrated on the northern riverine

forest habitat and found that the GRL site has no value for Indiana Bat roosting habitat and has minimal

value for foraging habitat. The report concluded that the overall suitability of the habitat to the Indiana

Bat was negligible.

Dark-eyed Junco (Junco hyemalis)

Between 40 and 50 dark-eyed juncos were observed on the GRL site during START'S limited

ecological assessment on November 21, 1996. The Dark-eyed Junco is listed as endangered by ODNR,

Division of Wildlife (ODNR 1992). Debbie Woischke of ODNR, Division of Natural Areas and

Preserves, stated in a telephone conversation that the Dark-eyed Junco is listed as endangered in the State

of Ohio for nesting habitat only. She stated that there are many Dark-eyed Juncos that inhabit Ohio in

the winter that are migrants and are not of concern (Woischke 1996b).

Dark-eyed Juncos prefer coniferous and mixed woodlands for nesting (National Geographic

Society 1987). In winter, they inhabit open woods, undergrowth, woodsides, and brush (Peterson 1980).

There are 17 records of nesting Dark-eyed Juncos during spring and summer in Ohio and all are in the

northeast portion of the state within Cuyahoga, Lake, Geauga, and Ashtabula counties (Peterjohn and

Rice 1991). Ms. Woischke also stated that the GRL site is not appropriate habitat for nesting of the

Dark-eyed Junco (Woischke 1996b).

4.2.4 Geology and Hydrogeology

The following information is based on a general description of geologic conditions in the

Stillwater River Basin (ODNR 1960). Site-specific descriptions of the geologic conditions at the site may

be found in the EE/CA prepared by CRA. The landfill material in the area of the GRL site is underlain

by glacial deposits covering shale and limestone bedrock. The glacial deposits are comprised largely of

clay till, sand, and gravel. Groundwater at the site is generally encountered at about 10 feet below

ground surface. Groundwater movement in the vicinity of the site is assumed to be southeast towards the

Stillwater River.
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4.2.5 Soils

The soils within Miami County, Ohio were mapped by the United States Department of

Agriculture, Soil Conservation Service (SCS) in the Soil Survey of Miami County, Ohio (SCS 1978). The

soils mapped by the SCS (Figure 4-4) identified the following five soil types within the site boundaries:

• Made Land

• Gravel Pits

• Eldean silt loam, 0 to 2 percent slopes

• Eldean loam, 2 to 6 percent slopes

• Genesee silt loam

None of these soil types are identified on the Miami County hydric soils list (SCS 1996). A

description of each soil type is presented below.

. Made Land

The majority of the site is mapped as made-land. Made-land consists mostly of former pits and

depressions that have been filled or covered with trash, bricks and stones, cinders, industrial waste, and

other non-soil material (SCS 1978).

Gravel Pits
—s

A gravel pit area is mapped at the southern tip of the site. Gravel pits are open excavations

where the soil material has been removed and the underlying sand and gravel has been mined (SCS

1978).

Eldean silt loam, 0 to 2 percent slopes

On the site, this soil type is found as a narrow strip along the western boundary. This soil is

level to nearly level and is found on high stream terraces. Nearly all of the original surface layer

remains, and there is little or no evidence of erosion (SCS 1978).

Eldean loam, 2 to 6 percent slopes

A small area of this soil type is mapped at the southern tip of the site. This soil type is gently
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sloping and is found along drainageways, on stream terraces, and on gravelly knolls and ridges in

uplands. Slopes are about 50 to 75 feet long and there is some evidence of erosion (SCS 1978).

Genesee silt loam

A small area of this soil type exists in the northeast corner of the site. This is a level to nearly-

level soil found on broad floodplains (SCS 1978).

4.2.6 Topography *

The general topography of the site slopes down from west to east towards the Stillwater River.

The western boundary of the site has an elevation of approximately 824 feet above sea level. From west

to east, elevations decrease slowly to a ridge that exists approximately 40 to 75 feet from the Stillwater

River. From this ridge, elevations decrease rapidly down to the river. The elevation of the Stillwater

River is approximately 800 feet above sea level.

At the southern end of the site, the topography slopes down into the center of the site and then

slopes east/southeast towards the Stillwater River. At the extreme southern end of the site, the

topography slopes down to the southwest towards an intermittent stream that runs through the adjacent

agricultural field to the Stillwater River.

4.2.7 Land Use

Land use adjacent to the site was identified by observations made during visual field

reconnaissance on November 21, 1996. Land-use types have been categorized according to A Land Use

and Land Cover Classification System For Use With Remote Sensor Data (Anderson et al. 1976). The

following land-use types were identified within the vicinity of the site and are shown in Figure 4-5:

• Open Space

• Agricultural Land

• Streams and Canals

• Transportation, Communications, and Utilities

• Forest Land

A description of each land-use type and the location of each is presented below.
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Open Space - '

The entire 15-acte GRL site is characterized as open space. The site was used for industrial

purposes in the past, but no longer has that land use. The site is surrounded by a 6-foot high fence that

keeps it from being influenced by surrounding land uses. The site land use is not expected to change in

the future.

Agricultural Land

Agricultural land is described as land used primarily for production of food and fiber (Anderson

et al. 1976). The land surrounding the site to the west and south is agricultural land. At the time that

field reconnaissance was performed, the agricultural land surrounding the site had been used for growing

corn.

Streams and Canals

This category includes rivers, creeks, canals, and other linear water bodies (Anderson et al.

1976). The Stillwater River is categorized as this land use.

Transportation, Communications, and Utilities

This category includes highways, railways, and areas associated with these uses (Anderson et al.

1976). Frederick-Garland Road, which borders the site to the north, can be categorized as this land use.

Forest Land

Forest land has a tree-crown areal density of 10 percent or more, is stocked with trees capable of

producing timber or other wood products, and exerts an influence on the climate or water regime

(Anderson et al. 1976). Forest land exists south of the site, along the Stillwater River.

4.2.8 Non-Site Related Conditions of Potential Environmental Concern

This section describes conditions in the vicinity of the site that are not related to the site, but may

have, or may have recently had, an impact on the physical characteristics or ecology of the Stillwater

River. The sites listed below will need to be considered when evaluating current and/or past analytical

results from the Stillwater River sampling data.
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Wastewater Treatment Plant

The West Milton wastewater treatment plant (WWTP) is located on the Stillwater River,

approximately two miles north and upstream of the site. According to OEPA (1995), Stillwater River

loadings data showed a marked decrease in ammonia, total nonfilterables, and carbonaceous biochemical

oxygen demand following a plant upgrade that was completed in November 1992. A marked

improvement in the fish communities also appeared with the reduced effluent loadings from the West

Milton WWTP (OEPA 1995).

Agricultural Operations

Agricultural fields exist adjacent to the west and south of the site and are prevalent along the

Stillwater River upstream and downstream of the site. Runoff from these agricultural fields is a potential

source of sediments, pesticides, herbicides, and fertilizers to the Stillwater River.

4.2.9 Climate

The climate of Miami County is continental and is marked by wide annual, daily, and day-to-day

ranges of temperature. Summers are moderately warm and humid, and winters are reasonably cold and

cloudy. The average daily maximum for July is 85 degrees Fahrenheit (°F) and the average daily

minimum is 65°F. The average daily maximum for January is 37°F and the average daily minimum is

22°F. Precipitation varies widely from year to year but is normally abundant and well-distributed

throughout the year. The yearly precipitation average is approximately 36 inches, with the least amount

of precipitation occurring in the Fall months. The average length of the growing season is approximately

168 days, with the average last Spring freeze on May 1 and the average first Fall freeze on October 15

(SCS 1978).

4.3 Identification of Contaminants of Potential Ecological Concern

In this section, sampling results have been compared to media-specific screening criteria to

determine the extent of potential ecological concern associated with contaminants at the GRL site.

Ecological characteristics of the site and the Stillwater River described in Section 4.2 have been used in

combination with screening criteria to determine overall ecological risk. Due to the small size of the site,
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the relatively small number of samples collected, and the likelihood that soil particles from all portions of

the site may potentially wash into the Stillwater River, the different habitats identified in Section 4.5

could not be evaluated separately. v

On-site surface soils and Stillwater River sediments have been screened for contaminants of

ecological concern. Groundwater samples were not screened for contaminants of ecological concern

because direct contact with subsurface groundwater is likely to be minimal for ecological receptors.

START was unable to screen Stillwater River sarface water for contaminants of ecological concern

because no surface water data was collected in site investigations. Surface water contamination,

however, is believed to be much lower than sediment contamination.

4.3.1 Inorganic Contaminants

The eight surface soil samples (all taken within one foot of the surface) collected and analyzed at

the GRL site have been compared to screening benchmark concentrations. Toxicological benchmarks

were obtained from Toxicological Benchmarks for Screening Potential Contaminants of Concern for

Effects on Terrestrial Plants: 1995 Revision (Will and Suter 1995; Toxicological Benchmarks for

Potential Contaminants of Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process

(Will and Suter 1995); Toxicological Benchmarks for Wildlife: 1995 Revision (Opresko et al. 1995); and

various other toxicological profiles.

Sediments

Stillwater River sediment sampling results from 1993, 1994, and 1996 were screened against

inorganic ecotoxicity values for sediments. The ecotoxicity values used for screening purposes were

taken from Eco Update: Ecotox Thresholds (U.S. EPA 1996g), when available, and suggested values

from Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on

Sediment-Associated Biota: 1994 Revision (Hull and Suter 1994) for contaminants without screening

benchmark values in the U.S. EPA document.

Background concentrations for inorganic analytes were determined by taking the mean of the

three upstream sediment samples (one from each sampling event). In the event that an analyte was not

detected in a given upstream sample, the value used for calculating the background concentration was

one-half of the sample quantitation limit for that particular sampling event.
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Table 4-6 lists the analytes detected in Stillwater River sediments, the range of detected

concentrations, background concentrations, and the sediment screening benchmarks used. For the

majority of the inorganic analytes, a total of seven sediment samples from the three sampling events were

able to be screened to identify contaminants of potential ecological concern. No inorganic analytes

exceeded both the sediment screening benchmark and three times the background level. Therefore, no

inorganic contaminants of potential ecological concern were identified in the Stillwater River sediment

samples. ?'

Surface Soils

Eight surface soil samples (all taken within one foot of the surface) collected and analyzed at the

GRL site have been compared to screening benchmark concentrations for the toxicity of chemicals to

vegetation from Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects

on Terrestrial Plants: 1995 Revision (Will and Suter 1995) and other various lexicological profiles.

Background levels for soils were obtained from, Element Concentrations in Soils and Other

Surficial Materials of the Conterminous United States (Shacklette and Boerngen 1984) and Background '

Levels of Heavy Metals in Ohio Farm Soils (Logan and Miller 1983). Background levels were taken

from these sources because there were only two site-specific background samples available for

comparison to site surface soil samples.

Table 4-7 lists the analytes detected in GRL site soils, the range of detected concentrations,

background concentrations, and the ecological screening benchmark values. The following analytes were

detected at levels greater than ecological screening benchmarks and greater than three times background:

barium, cadmium, chromium, lead, mercury, nickel, and zinc. Calcium and magnesium were detected at

concentrations greater than three times background but have been eliminated because they are considered

essential nutrients. In addition, no background concentration or ecological screening level was available

for cyanide.

4.3.2 Organic Contaminants

As with inorganic contaminants in soil, the eight surface soil samples that were collected and

analyzed at the GRL site have been compared to screening benchmark concentrations taken from

Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Terrestrial
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Plants; 1995 Revision (Will and Suter 1995); Toxicological Benchmarks for Potential Contaminants of

Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process (Will and Suter 1995);

Toxicological Benchmarks for Wildlife: 1995 Revision (Opresko et al. 1995); and various other

lexicological profiles.

Sediment

As with inorganic contaminants, ecological screening values for organic contaminants in

sediment were taken from Eco Update: Ecotox Thresholds (U.S. EPA 1996g), when available, and from

Toxicological Benchmarks For Screening Contaminants of Potential Concern For Effects On Sediment-

Associated Biota: 1994 Revision (Hull and Suter 1994) for contaminants without screening benchmark

values in the U.S. EPA document.

Table 4-6 lists the analytes detected in Stillwater River sediments, the range of detected

concentrations, background concentrations, and the sediment screening benchmarks used. All organic

contaminants detected in sediment samples were below the sediment quality screening values, except

benzo(a)anthracene. The sediment screening benchmark for benzo(a)anthracene is 108 micrograms per

kilogram (ug/kg) and the maximum concentration detected in the sediment samples was estimated at 120

ug/kg.

Surface Soils

As with inorganic contaminants in soil, the eight surface soil samples (all taken within one foot

of the surface) that were collected and analyzed at the GRL site have been compared to screening

benchmark concentrations for the toxicity of chemicals to vegetation from Toxicological Benchmarks for

Screening Potential Contaminants of Concern for Effects on Terrestrial Plants: 1995 Revision (Will and

Suter 1995) and other various lexicological profiles.

Table 4-7 lists the analytes detecled in GRL site soils, the range of detected concentrations,

background concentrations, and the ecological screening benchmark values. The following organic

analytes were detected at concentrations greater than ecological screening benchmarks: bis(2-

ethylhexyl)phthalate, Aroclor 1248, and Aroclor 1254.
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4.3.3 Summary of Contaminants of Potential Ecological Concern

Contamination of potential ecological concern in Stillwater River sediments includes only

benzo(a)anthracene. Contamination of potential ecological concern in GRL site soils includes: barium,

cadmium, chromium, cyanide, lead, mercury, nickel, zinc, bis(2-ethylhexyl)phthalate, Aroclor 1248, and

Aroclor 1254.

4.3.4 Unavailable Screening Benchmark Values

Little data exists in literature on the threshold toxicity of organic compounds to ecological

receptors in soils. As a consequence, no ecological screening benchmark values were able to be

identified for the following organic compounds: acetone; 1,2-dichloroethene; acenaphthylene; benzoic

acid; benzo(b)fluoranthene; benzo(k)fluoranthene; benzo(ghi)perylene; isophorone; and 2-

methylnaphthalene. These analytes can not be ruled out or included as contaminants of concern without

ecological screening criteria for comparisons. Where possible, toxicological information for some of

these contaminants is provided in Section 4.4.3.

4.4 Ecological Significance of Contamination

4.4.1 Contaminant Source, Fate, and Transport

Benzo(a)anthracene

The major source of benzo(a)anthracene is natural and man-made combustion. It is very

persistent in sediment. Benzo(a)anthracene has a low water solubility and has a high propensity for

binding to particulate or organic matter. Sediment adsorption or biotic uptake are the primary transport

processes for the removal of waterborne benzo(a)anthracene. Desorption into water from soil is very

unlikely. Erosion of contaminated soils by surficial runoff is the most probable process for the transport

of soil-bound benzo(a)anthracene to aquatic systems. The major fate of sediment-bound

benzo(a)anthracene is most likely to be biodegradation. Many organisms metabolize and excrete PAHs

rapidly, so bioaccumulation is a short-term process (U.S. EPA 1987b).

The surface soil contaminants of ecological concern are located in close proximity to and

upgradient of the Stillwater River. Surface water flow from the site discharges to me Stillwater River.

Consequently, there is a potential pathway for migration of these soil contaminants to the Stillwater

River. Migration potential would be expected to increase during periods of heavy precipitation, during
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snowmelt, and/or during flooding of the Stillwater River.

All contaminants of concern in soil (except bis(2-ethylhexyl)phthalate) are particle-reactive

contaminants, it is expected that their transport would occur primarily in paniculate form. They are

naturally occurring in the earth's crust (except cyanide). Specific source, fate, and migration information

is presented below for several of these contaminants.

Chromium

Man-made sources of chromium include coal and oil combustion, steel production, chemical

manufacture, primary metal production, and chrome plating (U.S. EPA 1987c).

Cyanide

The major sources of cyanide in soil are disposal of cyanide wastes in landfills and the use of

cyanide-containing road salts. In surface soils with a pH of less than 9.2, volatilization of HCN is

expected to be an important loss mechanism for cyanides (U.S. EPA 1988b).

Lead

Atmospheric deposition is the largest source of lead in soils and solid waste disposal is the

second largest source. Very little transport of lead occurs because it is strongly retained by soils (U.S.

EPA 1988c).

Nickel

The primary man-made sources of nickel in soils is the application of nickel-containing sewage

sludge, the use of certain fertilizers, and the deposition of aerosol particles. Nickel is extremely

persistent in soils (U.S. EPA 1987d).

Although the potential pathway exists for migration of site soil contaminants of concern to the

Stillwater River, sediment data for the Stillwater River does not appear to support this hypothesis. Fish

and benthic macroinvertebrate studies of the Stillwater River also do not lend support to the hypothesis

that site contaminants are currently impacting the Stillwater River.
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4.4.2 Ecological Effects Assessment

This section presents a discussion of ecological effects associated with contaminants of potential

concern.

Chromium

Chromium is usually found in biological materials in the +3 oxidation state, where it acts as an

essential nutrient to mammals. Hexavalent chromium is more toxic than the +3 form due to its high

oxidation potential and its ability to easily penetrate biological membranes (Steven et al. 1976; Taylor

and Parr 1978; Langard and Norseth 1979). Absorbed chromium is excreted from the body rapidly.

The target organs following high exposures to chromium include the kidneys, immune system, nervous

system, and liver. Long-term exposure of animals to relatively low levels of chromium has not resulted

in effects (U.S. EPA 1987c).

Cadmium

Cadmium, like many other metals, can adversely affect organisms as a result of its ability to bind

with enzymes and other cellular proteins and render them ineffective. Toxic effects resulting from

cadmium exposure in rats include testicular damage and teratogenic effects, anemia, ovarian damage, and

fetal death. In other test animals, testicular hemorrhages, necrosis, and fetal facial development defects.

Cyanide

Cyanide is readily absorbed by animals by inhalation, oral, and dermal routes of exposure.

Inhalation of hydrogen cyanide is the most dangerous. Following absorption, it is distributed throughout

the body and the effects include neurotoxicity, cardiac/repiratory effects, and thyrotoxicity (U.S. EPA

1988b).

Lead

Bioaccumulation of lead has been demonstrated for a variety of organisms, with bioconcentration

factors typically ranging from 42 to 1,700 (U.S. EPA 1988c). Lead bonds with amino acids contained in

proteins (including enzymes) or polypeptides. This characteristic increases bioaccumulation and inhibits

excretion. High levels of lead exposure can have neurobehavioral effects. Lead is readily absorbed by
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plants and can be toxic (U.S. EPA 1988c).

Mercury

Mercury is strongly adsorbed to humic and clay soils. Mercury compounds are known to be

readily taken up by plants (Kabata-Pendias and Pendias 1992).

Nickel

Nickel is rapidly and readily taken up by plants from soils, and until certain nickel

concentrations in plant tissues are reached, the adsorption is positively correlated with the soil nickel

concentrations. Nickel toxicity symptoms in plants include chlorosis, retarded nutrient absorption,

retarded root development, and retarded metabolism (Kabata-Pendias and Pendias 1992). Nickel toxicity

symptoms in animals include lung and reproductive effects. Nickel has a short half-life in the bodies of

most animals and there is little evidence of tissue accumulation (U.S. EPA 1987d).

Polychlorinated Biphenyls

Polychlorinated biphenyls (PCBs), such as Aroclor 1248 and Aroclor 1254, are known to

biomagnify through the food chain and have considerable effects upon higher trophic-level organisms

such as fish-eating birds and carnivorous mammals. PCBs are lipophilic and, thus, are readily passed up

the food chain. Numerous species of biota have been shown to be susceptible to the chronic and acute

effects of PCB exposure (Eisler 1986). Relatively low levels of PCBs in the diet of a variety of wildlife

species have been shown to cause reproductive impairment, behavioral changes, and mortality in

sensitive species (Boucher 1993).

Zinc

Zinc is readily transported in most natural waters and is one of the most mobile of heavy metals.

Zinc levels of 30 to 21,600 ug/L have been shown to reduce the growth of various plant species.

Symptoms of zinc toxicity in animals include hypertrophy in the adrenal cortex, changes in the pancreatic

islets and the pituitary gland, weight gain, gastrointestinal hemorrhages, brain damage, swollen joints,

anemia, low levels of hemoglobin, low hematocrit values, decreased numbers of leukocytes,

morphological changes in red blood cells, reduced fetal weight, hair loss, and copper deficiency
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(Dadiiska et al. 1985).

Benzo(a)anthracene

Benzo(a)anthracene was detected above the ecological screening criteria in sediments.

Benzo(a)anthracene is a polycyclic aromatic hydrocarbon (PAH). PAHs are readily accumulated by most

aquatic species at low concentrations in the environment, although uptake of PAHs is highly species

specific. For instance, uptake is much higher uv'algae, mollusks, and other species incapable of

metabolizing PAHs.

In sediments, PAHs may be biotransformed and biodegraded by benthic macroinvertebrate

organisms in an oxygen-rich environment such as the Stillwater River. PAHs usually remain close to

sites of deposition in aquatic environments.

PAHs have been shown to capable of causing liver neoplasia, tumors, hyperplastic diseases,

destruction of hematopoietic and lymphoid tissues, ovotoxicity, antispermatogonic effects, adrenal

necrosis, and changes in intestinal and respiratory epithelia in aquatic organisms (U.S. EPA 1980; Lee

and Grant 1981).

4.4.3 Ecological Effects Assessment for Contaminants Without Screening Values

This section presents a discussion of ecological effects associated with contaminants for which no

screening benchmark values were identified.

-> -»

Polycyclic Aromatic Hydrocarbons

Polycyclic aromatic hydrocarbons (PAHs) include the following contaminants for which no

screening benchmarks were identified: acenaphthylene, benzo(b)fluoranthene, benzo(k)fluoranthene,

benzo(ghi)perylene, and 2-methylnaphtha!ene.

PAHs are persistent in the environment. PAHs are rapidly metabolized by most organisms and

therefore do not biomagniry in food chains (Eisler 1987). Several species of organisms have been

observed to have adverse biological effects on their survival, growth, metabolism, and tumor formation

as a result of PAH exposure.

Plant leaves may absorb or assimilate PAHs, which can then enter the food chain. PAHs

assimilated by plants may be translocated, metabolized, and possibly subjected to photodegradation
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within a plant. In highly contaminated areas, assimilation can exceed metabolism and degradation,

resulting in an accumulation in the plant tissues. Plants can also absorb PAHs from soils through their

roots and translocate them to other parts of the plant such as developing shoots (Edwards 1983).

Inhalation, skin contact, and ingestion are all routes of exposure for PAHs into mammals. PAHs

are poorly absorbed from the gastrointestinal tract. Elimination of PAHs and their metabolites is through

the hepatobiliary system and the gastrointestinal tract (Simms and Overcash 1983). The cytochrome P-

450-dependent mixed function oxidase system is responsible for initiating the metabolism of lipophilic

organic compounds like PAHs. This enzyme is present in rodent tissues, human liver, skin, placenta,

fetal liver, macrophages, lymphocytes, and monocytes and the intermediates it produces can be highly

toxic, mutagenic, or carcinogenic to the host (Lo and Sandi 1978).

PAHs have been shown to be capable of causing tumors in the skin and most epithelial tissues of

many animal species. Acute and chronic effects of PAH exposures include: destruction of hematopoietic

and lymphoid tissues; ovotoxicity; antispermatogonic effects; adrenal necrosis; and changes in intestinal

and respiratory epithelia (U.S. EPA 1980; Lee and Grant 1981).

4.4.4 Risk Characterization

The ecological risk associated with the low level of benzo(a)anthracene in sediment is likely low.

The value detected in Stillwater River sediments (120 ug/kg) is only slightly above the ecological

screening benchmark value of 108 ug/kg.

The levels of the inorganics, PCBs, and organic contaminant of ecological concern likely present

a moderate risk to ecological receptors. While levels of these contaminants are high in certain areas on

site, the greatest concentrations are believed to be associated with the barren land areas of the center of

the site. These barren land areas are of little ecological importance, especially when compared to the

adjacent northern riverine forest and Stillwater River. The greatest ecological risk associated with site

soil contaminants is not contact with land receptors, but the potential migration of the contaminants to the

Stillwater River where they may potentially impact its high-value ecological system. Many of the soil

contaminants of ecological concern are particulate-bound and may migrate to the Stillwater River via

runoff.
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4.4.5 Uncertainty Assessment

There are several factors that contribute to the uncertainty related to the overall assessment of

risk at the GRL site. These factors are discussed in detail below.

The surface water of the Stillwater River was not sampled and therefore, the pathway of site

contaminants to surface water could not be evaluated in the SRE. based on the low levels of

contaminants detected in sediment samples and the large volume of water in the Stillwater River, it is

unlikely that high levels of COPC would be detected in surface water. However, the level of impact

from the site to the Stillwater River can not be accurately assessed without actual sampling and analysis

of surface water.

Nine of the COPC detected in surface soil samples do not have screening benchmark values

available in literature. Therefore, the levels of these contaminants could not be screened to determine if

the detected concentrations are above levels of ecological concern. This risk evaluation was unable to

determine if these nine contaminants detected in soil are contaminants of ecological concern at the GRL

site.

Only eight surface soil samples were collected on-site, and two background surface soil samples

were collected in the vicinity of the site. The GRL site is approximately 15 acres. It is likely that the

eight surface soil samples have not adequately characterized soil contamination at the site. As two site-

specific background samples are not a sufficient number of samples to conduct statistical analysis,

literature values were used for background comparisons of inorganic analytes. The values obtained from

the literature apply to broad general areas, whjch introduces uncertainty. For most of the inorganic

analytes, the general background values are lower than the site-specific values. Therefore, it is unlikely

that the use of general background levels for inorganics in soil is less stringent than using the actual data

from the two samples.

Future land use at the GRL site is not known, and, therefore, the future of site habitats is not

known. It is possible that the old field and barren land areas could revert to habitats of moderate

ecological value if left undisturbed for a long period of time.

4.5 Conclusions

Although several contaminants in soil are present above ecological concern levels, the low

contaminant concentrations in sediments and the high quality fish and benthic macroinvertebrate analysis
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results from the Stillwater River indicate that GRL site soil contaminants are not negatively impacting the

ecology of the Stillwater Raver. The Stillwater River is an ecologically significant habitat and preventing

site impacts to it should be made a top priority for the selection of remedial alternatives for the GRL site.

It is important to prevent the contaminants in soils from reaching the Stillwater River. Future

actions at the site should take into account the ecological importance of the northern riverine forest as a

crucial riparian zone to the Stillwater River anif every effort should be made to limit the disturbance to

this crucial habitat.
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Table 3-1

CONTAMINANT SCREENING OF SURFACE SOILS
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Analyte

Metals and Cyanide (mg/k

A l u m i n u m

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Coball

Copper

Cyanide

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Frequency
of

Detection
Percent
Detected

Range of
Sample

Quantitation
Limits for

Non-detects

Range of
Detected

Concentrations

Reported Off-Site
Sample

Concentrations

Risk-Based
Concentration

(RBC)

Number of
Samples

Exceeding
RBC

)

12/12

12/12

12/12

12/12

12/12

12/12

12/12

12/12

12/12

7/12

12/12

12/12

12/12

12/12

4/12

12/12

12/12

3/12

100

100 .

100

100

100

100

100

100

100

58

100

100

100

100

33

100

100

25

„

M

„

„

..

„

..

„

0.1
„_

__

„

0.10-0.20

„

0.28-0.54

3,500-14,000

3.9-11

41-2,400

0.19-0.67

0.33-14

24,000-130,000

6.1-79

2.4-7.9

11-70

0.1-12

8,000-29,000

15-1,100

13,000-62,000

190-600

0.19-0.66

11-190

500-2,100

0.36-0.56

11,300/13,000

1.09/15.6

72.5/80.2

0.77 B/0.74 B

2.8/2.0

1,850/3,260

14.4/15.5

9.4B/10.3B

ND/ND

NA

18,200/19,200

29.8/35.3

2,200/2,270

745/820

ND/ND

17.1/17.4

844 B/977 B

NA

77,000

0.38

5,300

0.14

38

„

210

4,600

2,800

1,300

„

400

._

3,200
._

1,500

„

380

0

12

12

0

„

0

0

0

0
__

8
__

0

—

0

—
0

Key at end of table.
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Table 3-1

CONTAMINANT SCREENING OF SURFACE SOILS
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Analyte

Sodium

Vanadium

Zinc

Frequency
of

Detection

12/12

12/12

12/12

Percent
Detected

too
100

100

Range of
Sample

Quantitation
Limits for

Non-detects

„

Range of
Detected

Concentrations

110-230

7.3-27

42-1,000

Reported Off-Site
Sample

Concentrations

ND/133B

28.4/33.2

63.2 EJ/76.2 EJ

Risk-Based
Concentration

(RBC)

„

540

23,000

Number of
Samples

Exceeding
RBC

„

0

Volatile Organics (ug/kg)

Acetone

1,2-DichIoroelhene
(total)

Methylene chloride

Toluene

Trichloroethene

8/12

2/12

5/12

2/12

6/12

75

16

42

16

50

10

5-20

5

5-20

5-20

10,500-125,000

48.4-1,280

4.4-40

2.9-3.4

2.9-51.0

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

2,100,000

35,000

78,000

7,900,000

32,000

0

0

0

0

0

Semivolatile Organics (ug/kg)

Acenaphthene

Acenaphthylene

Anthracene

Benzole acid

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(k)nuoranthene

Benzo(atovrene

\ / \ 2

1/12

2/12

1/12

3/12

3/12

3/12

3/12

8

8

16

8

25

25

25

25

330-3,300

330-3,300

330-3,300

660-6,600

330-3,300

330-3,300

330-3,300

330-3,300

280

270

290-620

4,420

230J-1460

170-1,020

210-1,210

200-1,160

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

1,100,000

„

57,000

1,100,000

610

610

6,100

61

0

..

0

0

1

1
0

3

Key at end of table.
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Table 3-1

CONTAMINANT SCREENING OF SURFACE SOILS
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Analyte

Benzo(ghi)perylene

Bis(2-
eihylhexyl)phthalatc

Butyl benzylphthalate

Chrysene

Di-n-butylphthalate

Fluoramhene

Fluorene

Indeno(!,2,3-cd)
pyrene

Isophorone

2-Methylnaphthalcne

Phenanthrene

Pyrene

Frequency
of

Detection

2/12

7/12

1/12

3/12

5/12

3/12

1/12

2/12

1/12

2/12

3/12

5/12

Percent
Detected

16

58

8

25

42

25

8

16

8

16

25

42

Range of
Sample

Quantitation
Limits for

Non-detects

330-3,300

330

330-3,300

330-3,300

330-3,300

330-3,300

330-3,300

330-3,300

330

330-3,300

330-3,300

330-3,300

Range of
Detected

Concentrations

110-570

3 1 OJ- 18,700

700

230J-1.540

450-4,620

490-3,610

280

100J-560

9,140

200-340

300J-2.630

110-3,330

Reported Off-Site
Sample

Concentrations

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/I20J

ND/ND

ND/ND

Risk-Based
Concentration

JRBC)

32,000

9,300,000

72,000

6,500,000

2,600,000

900,000

610

470,000

2,400,000b

_,

100,000

Number of
Samples

Exceeding
RBC

0 '

0

0

0

0

0

0

0

0

„

0

Pesticides/PCBs

Aroclor 1248

Aroclor 1254

4,4'-DDD

Dieldrin

1/12

6/12

2/12

4/12

8

50

16

33

80-400

80

8-40

8-40

6,100

110-5,000

48-90

13-64

ND/ND

ND/ND

ND/I2.5

ND/150

„

__

1,900

28

„

—

0

2

Key at end of table.
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Reported off-site soil sample data are from samples collected by PRC during FIT investigation in 1993 (SS-05 and SS-06).

Key:

B = For inorganics, indicates that reported result is estimated. For orgajiics, indicates that compound was also detected in blank sample.
mg/kg = Milligrams per kilogram.
ug/kg = Micrograms per kilogram.

ND = Not detected at method detection limit.
NA = Not analyzed.

PCS = Polychlorinated biphenyl.
-- =Not applicable
b = RBC for naphthalene used as a surrogate.

Key at end of table.
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Table 3-2

CONTAMINANT SCREENING OF RIVER SEDIMENT
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Analyte

Frequency
Of

Detection
Percent
Detected

Range of
Sample

Quantitation
Limits for

non-detects
Range of Detected

Concentrations

Average
Upstream

Sample
Concentration

Risk-Based
Concentration

(RBC)

Number of
Samples

Exceeding RBC

Metals and Cyanide (mg/kg)

Aluminum

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Cyanide

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Silver

111

111

5/7

3/7

111

111

111

3/7

6/7

3/7

111

12/12

111

7/7

1/9

5/7

4/7

3/7

100

100

71

43

29

100

100

43

86

43

100

100

100

100

11

71

57

43

„

20.0

1

0.5-1

1,000

2

5-10

2.5-5

0.50-10

20

0.6

1,000

3

0.08-0. 1

4.0-8

500-1,000

1-2

1,250-11,000

2.5-7.7

34.3-135

0.37-0.64 B

0.58B-0.71B

38,000-81,700

3-14.6

5.0 B-6.8 B

2.8-28.0

26.7-80.1

3,4108-16,600

2.2-34.3

10,000-35,600

149-560

0.08

5.6-16.4

508-1,560

0.7B-1.2B

8,220

6.5

78

0.33

0.38

37,700

11.2

3.1

15.1

40.1

12,295

11.6

12,100

350

0.045

13.4

1,057

0.65

77,000

0.37

5,300

0.14

38

.

210

4,600

2,800

1,300

..

400

.

3,200

„

1,500

„

380

0

7

0

3

0

.

0

0

0

0

.

0

.

3
__

0

.

0

Key at end of table.

05:ZJ790]_C9S70-08/OJ/97-Dl
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Table 3-2

CONTAMINANT SCREENING OF RIVER SEDIMENT
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Analyte

Sodium

Vanadium

Zinc

Frequency
of

Detection

3/7

6/7

7/7

Percent
Detected

43

86

100

Range of
Sample

Quantitation
Limits for

non-detects

500-1,000

5-10

4

Range of Detected
Concentrations

235 B-277 B

5.2-24.1

13.6-66.3

Average
Upstream
Sample

Concentration

199

18.2

51.7

Risk-Based
Concentration

(RBC)
_

540

23,000

Number of
Samples

Exceeding RBC
_

0

0

Volatile Organics (ug/kg)

Acetone 1/4 25 50 15J 25 2,100,000 0

Semivolatile Organics (u.g/kg)

Benzo(a)anthracene

Benzo(b)fluoranlhene

Bis(2-
ethylhexyl)phthalate

Chrysene

Fluoranthene

Fluorene

Phenanthrene

Pyrene

1/12

1/12

1/9

1/12

4/12

1/12

3/12

4/12

8

8

11

8

33

8

25

33

330

330

330

330

330

330

330

330

120 J

210J

200 J

110J

36J-340J

150J

48 J-390 J

35J-380J

193

153

217

193

172

193

193

178

610

610

32,000

7,200

2,600,000

90,000

.„

100,000

0

0

0

0

0

0

„

0

Pesticides/PCBs (ng/kg)

Aroclor 1221 1/9 j 11 33-66 36 42 - 0

Background values are expressed as the mean of the upstream samples from each of the three sets of data. For non-detects, half the quantitation limit was used.

Key at end of table.

5:2TO03_C9570-08/03/97-DI
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Key:

mg/kg = Milligrams per kilogram.
HE/kg = Micrograms per kilogram.
PCS = Polychlorinated biphenyl.

b = RBC for naphthalene used.

Key at end of table.
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Table 3-3

CHEMICALS OF POTENTIAL CONCERN IN SOIL AND SEDIMENT
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Chemical

AJOC lor 1221

Ajoclor 1248

Aroclor 1254

Arsenic

Beryllium

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Bis(2-ethylhexyl)phthalate

Benzo(g,h,i)perylene

Dieldrin

Indeno( l,2,3-ed)pyrenc

Lead

Mercury

Methylene Chloride

Phenanthrene

Trichloroethene

Media

Surface Soil

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Sediment

X

X

X

X

X

X

X

X

X

recycled paper ami rMv i
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Table 3-4

CONTAMINANT SCREENING OF GROUNDWATER
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Parameter

Frequency
of

Detection
Percent
Detected

Range of Sample
Quantitation

Limits for
Non-detects

Range of
Detected

Concentrations
Upgradient Wtll
Concentration

Health-Based
Criteria for

Drinking
Water

Number of
Samples

Exceeding
Criteria

Metals (mg/L)

Arsenic

Barium

Calcium

Iron

Magnesium

Manganese

Nickel

Potassium

Sodium

Zinc

1/9

2/9

9/9

2/9

9/9

7/9

1/9

1/9

8/9

1/9

11

22

100

22

100

78

11

11

89

11

0.10

0.20

m m

0.10

—

0.015

0.040

5.0

5.0

0.50

0.0422

0.69-0.78

73.1-138

4.9-23.5

25.2-82.2

0.012-0.56

0.065

30.0

5.1-44.9

0.10

ND

ND

87

ND

32.6

ND

ND

ND

ND

ND

0.05b

2b

_.

„

0.2C

0.1 Ob

_„

3e

0

0

.

_

_

2

0

.
_

0

Volatile Organics (ug/L)

Acetone

Benzene

1,2-Dichloroethene
(total)

4-Methyl-2-pentanone

Toluene

Trichloroethene

Vinyl chloride

Semivolatile Orpanics (u

Bis(2-
ethvlhexvDDhthalate

2/9

1/9

7/9

1/9

1/9

6/9

3/9

22

I I

78

11

1 1

67

33

50-500

5-50

5.0

50-500

5-50

5-10

57-120

27-31

3.3

3.0-960

15

21

11-500

27-120

ND

ND

ND

ND

ND

ND

ND

3,500C

5b

cis-70b

trans- 100

160f

l,000b

5b

2b

0

0

4

0

0

6

3

P/L)

1/9 1 1 10 8.2 ND 4.8b 1
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Table 3-4

CONTAMINANT SCREENING OF GROUNDWATER
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Parameter

2,4-Dimethylphenol

4-Melhylphenol

Phenol

Frequency
of

Detection

1/9

1/9

1/9

Percent
Detected

11

I I

1 1

Range of Sample
Quantitation

Limits for
Non-detects

10

10

10

Range of
Detected

Concentrations

4.6

19

3.2

Upgradient Well
Concentration

ND

ND

ND

Health-Based
Criteria for

Drinking
Water

730b

180b

6e

Number of
Samples

Exceeding
Criteria

0

0

0 .

Key:
a Upgradient well concentration taken from well S-l.

mg/L = Milligrams per liter.
ug/L = Micrograms per liter

b = Maximum Contaminant Level
c = Drinking Water Equivalent Level
d = Maximum Contaminant Level Goal
e = Longer-term Health Advisory (Child)
f = Risk Based Concentration (equivalent to 1 x 10"' cancer risk or hazard quotient of 1)
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Table 3-5

CANCER RISKS AND HAZARD INDICES CORRESPONDING TO SAMPLE
QUANTITATION LIMIT FOR AROCLOR 1254 IN FISH TISSUE SAMPLES

FROM THE STILLWATER RIVER

Intake Equation:
Intake (mg/kg-c

where:

Cf = Chemical concentration in fish (mg/kg)
IR = Ingestion Rate (kg/day) Average Daily Fish Co
FI = Fraction of fish consumption from contaminate

ED = Exposure duration (years)
EF = Exposure frequency (events/year)

BW = Body weight (kg)
AT = Averaging time (days)

Variable

Cf

IR

Fl

EF

ED

BW

AT

Cancer Slope
Factor (SF)

Oral Reference
Dose (RfD)

Estimated
Cancer Risk
(Intake x SF)

Estimated Non-
cancer Risk
(Intake/RiD)

Receptor

Child/Adult

Child/Adult

Child/Adult

Child/Adult

Child

Adult

Child

Adult

Child/Adult

Child/Adult

Child/ Adult

Child
Adult
Cumulative

Child
Adult
Cumulative

Case

RME

RME

RME

RME

RME

RME

RME

RME

RME

--

--

RME

RME

lav) = Cf*lR * F!*EDx EF
BW*AT

nsumption
d source (unitless)

Value (Rationale/Source)

0.049 mg/kg (sample quantitation limit for Aroclor 1254)

0.054 kg/day (Average daily consumption; EPA 199 la)

0.5 (assumed)

3 50 days/year (EPA 199 la)

6 years (entire duration of age group)

24 years (adult portion of time spent at one residence)

15 kg (average body weight for age group; EPA 1989a)

70 kg (average; EPA I989a)

Pathway-specific period of exposure for noncarcinogenic effects
(i.e., ED x 365 days/year) and 70-year lifetime for carcinogenic
effects (i.e., 70 years * 365 days/year) (EPA 1989a)

2.0 (mg/kg-day)

2.0 E-5 (mg/kg-day)

1.4 E-5
1.2 E-5
2.6 E-5

4.2
0.91
5.11

Key:

EPA = United States Environmental Protection Agency.
RME = Reasonable maximum exposure.

recycled paper mid rnvir immt 'nl
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Table 3-6

EXPOSURE POINT CONCENTRATIONS FOR CHEMICALS OF POTENTIAL CONCERN
IN SOIL AND SEDIMENT

STREAMLINED HUMAN HEALTH RISK EVALUATION
GARLAND ROAD LANDFILL SITE

Chemical

Aroclor 1221

Aroclor 1248

Aroclor 1254

Arsenic

Betyllium

Benzo(a)anthracene

Benzo(a)pyrene

Benzu( b)fluoranthene

Benzo(k)fluoranthene

Bis(2-ethylhexyl)phthalate

Benzo(g,h,i)perylene

Dieldrin

[ndeno( 1 ,2,3-cd)pyrene

Lead

Mercury

Methylene Chloride

Phenanthrene

Trichloroeihene

EPC
(mg/kg)

Surface Soil

-

6.1

5

11

0.67

1.5

1.2

1

1.2

19

0.57

0.064

0.56

1,100

0.66

0.04

2.6

0.051

Sediment

36

-

--

7.7

0.64

0.12

--

0.21

--

0.21

-

-

--

34

0.08

--

0.39

--

Key:
— = Not applicable.

recycled paper
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Table 3-7

CURRENT TRESPASSER SCENARIO: INCIDENTAL INGESTION OF ON-SITE SOIL
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Equation:
Intake (mg/t

where:

CS = Chemical concentration in soil (mg/kg)
CF = Conversion factor (10 kg/mg)
IR = Ingestion Rate (mg soil/day)
FI = Fraction ingested from contaminated so

EF = Exposure frequency (events/year)
ED = Exposure duration (years)

BW = Body weight (kg)
AT = Averagingjime (days)

Variable

CS

IR

FI

EF

ED

BW

AT

Receptor

Adolescent

Adolescent

Adolescent

Adolescent

Adolescent

Adolescent

Adolescent

Case

RME

RME

RME

RME

RME

RME

RME

cg-tfovJ = CS * IR x CF x FI * ED * EF
B W * A T

irce (unitless)

Value (Rationale/Source)

Exposure point concentration in soil.

1 00 mg/day (age groups greater than 6 years old; EPA 1 99 1 a)

1.0 (assumes all of ingested soil is from the site).

48 days/year (see text)

8 years (entire duration of age group; see text)

42 ka (average body weight for age group; EPA 1989a)

Pathway-specific period of exposure for noncarcinogenic effects (i.e., ED
* 365 days/year) and 70-year lifetime for carcinogenic effects (i.e., 70
years "365 days/year) (EPA 1989a)

Key:

EPA = United States Environmental Protection Agency.
RME = Reasonable maximum exposure.

recycled paper
05:ZJ7903_C957<W>3/26/97
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Table 3-8

CURRENT TRESPASSER SCENARIO: DERMAL CONTACT WITH SOIL
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Equation:
Intake (mg/kg-dt

where:

CS = Chemical concentration in soil (mg/kg)
CF = Conversion factor (10 kg/mg)
SA = Skin surface area available for contaci (<
AF = Soil to skin adherence factor (mg/cm )

ABS = Absorption factor (unitless)
EF = Exposure frequency (events/year)
ED = Exposure duration (years)

BW = Body weight (kg)
AT = Averaging time (days)

Variable

CS

SA

AF

ABS

EF

ED

BW

AT

Receptor

Adolescent

Adolescent

Adolescent

Adolescent

Adolescent

Adolescent

Adolescent

Adolescent

Case

RME

RME

RME

RME

RME

RME

RME

RME

iv) = CS x CF x SA * AF x ABS * EF * ED
B W * A T

:m /event)

Value (Rationale/Source)

Exposure point concentration in soil

3,313 (average total skin area for males ages 8-16. * 25%; EPA 1992)

1. 0 mg/cm2 (EPA 1992)

Chemical-specific value (see text) (EPA 1992)

48 days/year (see text)

8 years (entire duration of age group; see text)

42 kg (average body weight for age group; EPA 1989a)

Pathway-specific period of exposure for noncarcinogenic effects (i.e., ED
x 365 days/year) and 70-year lifetime for carcinogenic effects (i.e., 70
years x 365 days/year) (EPA 1989a)

Key:

EPA = United States Environmental Protection Agency.
RME = Reasonable maximum exposure.

recycled paper
05ZJ7903 C9570-03/26/97
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Table 3-9

CURRENT TRESPASSER SCENARIO: INHALATION OF PARTICIPATES FROM SOIL
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Equation:
Intake (mg/k±

where:

CS = Chemical concentration in soil (mg/kg)
CF = Conversion factor (10 kg/mg)
EF = Exposure frequency (events/year)
ED = Exposure duration.(years)

IR,ir = Inhalation rate (m /day)
PEF = Paniculate Emission Factor (mg /kg)
BW = Body weight (kg)
AT = Averagingjime (days)

Variable

CS

IK,*
PEF

EF

ED

BW

AT

Receptor

Adolescent

Adolescent

Adolescent

Adolescent

Adolescent

Adolescent

Adolescent

Case

RME

RME

RME

RME

RME

RME

RME

v-dav) = CS * ED * EF * IR... * fl/PEF)
B W * A T

Value (Rationale/Source)

Chemical concentration in soil

20m3/day(EPA 199 la)

1.3 x I0~9m3/kg (calculated; EPA 1991b)

8 days/year (48 days per year adjusted for portion of day spent on site
[ 16%) see text)

8 years (entire duration of age group: see text)

42 kg (average body weight for age group; EPA 1989a)

Pathway-specific period of exposure for noncarcinogenic effects (i.e., ED
x 365 days/year) and 70-year lifetime for carcinogenic effects (i.e., 70
years x 365 days/year) (EPA 1989a)

Key:

EPA = United States Environmental Protection Agency.
RME = Reasonable maximum exposure.

recycled paper
OS ZJ7W3 C9570-08/03/97

unii



Page 1 of 1

fable 3-10

CURRENT TRESPASSER SCENARIO: INHALATION OF VAPORS FROM SOIL
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Equation:
Intake (mg/t

where:

CS = Chemical concentration in soil (mg/kg)
CF = Conversion factor (10 kg/mg)
EF = Exposure frequency (events/year)
ED = Exposure duration.(years)

IR,lt = Inhalation rate (m /day)
VF = Soil-to-Air volatilization factor (mg /kg

BW = Body weight (kg)
AT = Averaging time (days)

Variable

CS

IRal,

VF

EF

ED

BW

AT

Receptor

Adolescent

Adolescent

Adolescent

Adolescent

Adolescent

Adolescent

Adolescent

Case

RME

RME

RME

RME

RME

RME

RME

-S-dav) = CS * ED * EF * /£„.. * fl/VF)
B W * A T

)

Value (Rationale/Source)

Chemical concentration in soil

20 m3/day(EPA 199 la)

Chemical specific

8 days/year (48 days per year adjusted for portion of day spent on site
[16%] see text)

8 years (entire duration of age group: see text)

42 kg (average body weight for age group; EPA 1989a)

Pathway-specific period of exposure for noncarcinogenic effects (i.e., ED
x 365 days/year) and 70-year lifetime for carcinogenic effects (i.e., 70
years * 365 days/year) (EPA 1989a)

Key:

EPA = United States Environmental Protection Agency.
RME = Reasonable maximum exposure.

recycled paper
05:2/7903 C9570-08/03/97
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Table 3-11

CURRENT RECREATIONAL SCENARIO: INCIDENTAL INGESTION OF SEDIMENT
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Equation:
Intake (mg/

where:

CS = Chemical concentration in sediment (mj
CF = Conversion factor ( 1 0 kg/mg)
IR = Ingestion Rate (mg soil/day)
FI = Fraction ingested from contaminated so

EF = Exposure frequency (events/year)
ED = Exposure duration (years)

BW = Body weight (kg)
AT = Averagingjime (days)

Variable

CS

IR

FI

EF

ED

BW

AT

Receptor

Child/Adult

Child

Adult

Child/Adult

Child

Adult

Child

Adult

Child

Adult

Child/Adult

Case

RME

RME

RME

RME

RME

RME

RME

RME

RME

RME

RME

tg-rfov) = CS x IR x CF * n x ED * EF
B W * A T

5/kg)

urce (unitless)

Value (Rationale/Source)

Exposure point concentration in sediment.

200 mg/day (children 0-6 years old; EPA 1991a)

100 mg/day (age groups greater than 6 years old: EPA I991a)

1 .0 (assumes all of ingested sediment is from the site).

72 days/year (see text)

48 days/year

6 years (entire duration of age group; see text)

24 years (adult portion of time spent at one residence)

15 kg (average body weight for age group; EPA 1989a)

70 kg (average; EPA 1989a)

Pathway-specific period of exposure for noncarcinogenic effects (i.e., ED
x 365 days/year) and 70-year lifetime for carcinogenic effects (i.e., 70
years * 365 days/year) (EPA 1989a)

Key:

EPA = United States Environmental Protection Agency.
RME = Reasonable maximum exposure.

recycled paper
05ZJ7003 C9570-03/26/97
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Table 3-12

CURRENT RECREATIONAL SCENARIO: DERMAL CONTACT WITH SEDIMENT
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Equation:
Intake (mg/kg-d

where:

CS = Chemical concentration in sediment (m;
CF = Conversion factor (10" kg/mg)
SA = Skin surface area available for comae! (
AF = Soil to skin adherence factor (mg/cm )

ABS = Absorption factor (unitless)
EF = Exposure frequency (events/year)
ED = Exposure duration (years)

BW = Body weight (kg)
AT = Averaging time (days)

Variable

CS

SA

AF

ABS

EF

ED

BW

AT

Receptor

Child/Adult

Child

Adult

Child/Adult

Child/ Adult

Child

Adult

Child

Adult

Child

Adult

Child/Adult

Case

RME

RME

RME

RME

RME

RME

RME

RME

RME

RME

iv) = CS x CF * SA x AF x ABS * EF * ED
B W * A T

Sfeg)

2.
:m /event)

Value (Rationale/Source)

Exposure point concentration in sediment

1,750 cm2 (average total skin area for child ages 2-6, x 25%; EPA 1992)

5,000 cm2 (average total skin area for an adult, x 25%; EPA 1 992)

1.0 mg/cm2 (EPA 1992)

Chemical-specific value (see text) (EPA 1992)

72 days/year (see text)

48 days/year

6 years (entire duration of age group; see text)

24 years (adult portion of time spent at one residence)

15 kg (average body weight for age group; EPA 1989a)

70 kg (average; EPA 1989a)

Pathway-specific period of exposure for noncarcinogenic effects (i.e., ED
x 365 days/year) and 70-year lifetime for carcinogenic effects (i.e., 70
years x 365 days/year) (EPA 1989a)

Key:

EPA = United States Environmental Protection Agency.
RME = Reasonable maximum exposure.

recycled paper
05ZJ7903 C9570-03/26/97
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Table 3-13

FUTURE RECREATIONAL USE SCENARIO: INCIDENTAL INGESTION OF ON-SITE SOIL
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Equation:
Intake (mg/t

where:

CS = Chemical concentration in soil (mg/kg)
CF = Conversion factor (10 kg/mg)
IR = Ingestion Rate (mg soil/day)
Fl = Fraction ingested from contaminated so

EF = Exposure frequency (events/year)
ED = Exposure duration (years)

BW = Body weight (kg)
AT = Averaging time (days)

Variable

CS

IR

FI

EF

ED

BW

AT

Receptor

Child/Adult

Child

Adult

Child/Adult

Child

Adult

Child

Adult

Child

Adult

Child/Adult

Case

RME

RME

RME

RME

RME

RME

RME

RME

RME

RME

is-dav) = CS x IR x CF x Ff * ED x EF
B W * A T

jrce (unitless)

Value (Rationale/Source)

Exposure point concentration in soil.

200 mg/day (children 0 to 6 years old; EPA I991a)

100 mg/day (age groups greater than 6 years old: EPA 199 la)

1.0 (assumes all of ingested soil is from the source).

72 days/year (see text)

48 days/year

6 years (entire duration of age group; see text)

24 years (adult portion of time spent at one residence)

15 kg (average body weight for age group; EPA 1989a)

70 kg (average; EPA 1989a)

Pathway-specific period of exposure for noncarcinogenic effects (i.e., ED
* 365 days/year) and 70-year lifetime for carcinogenic effects (i.e., 70
years * 365 days/year) (EPA 1989a)

Key:

EPA = United States Environmental Protection Agency.
RME = Reasonable maximum exposure.

recycled paper
05ZJ7903 C9570-03/26/97
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Table 3-14

FUTURE RECREATIONAL USE SCENARIO: DERMAL CONTACT WITH SOIL
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Equation:
Intake (mg/kg-dt

where:

CS = Chemical concentration in soil (mg/kg)
CF = Conversion factor (10 kg/mg)
SA = Skin surface area available for contact ((
AF = Soil to skin adherence factor (mg/cm )

ABS = Absorption factor (unitless)
EF = Exposure frequency (events/year)
ED = Exposure duration (years)

BW = Body weight (kg)
AT = Averaging time (days)

Variable

CS

SA

AF

ABS

EF

ED

BW

AT

Receptor

Child/Adult

Child

Adult

Child/Adult

Child Adult

Child

Adult

Child

Adult

Child

Adult

Child/Adult

Case

RME

RME

RME

RME

RME

RME

RME

RME

RME

RME

RME

RME

jvl = CS x CF x SA x AF x ABS * EF * ED
B W * A T

:m /event)

Value (Rationale/Source)

Exposure point concentration in soil

1,750 cm2 (average total skin area for child ages 2-6, x 25%; EPA 1992)

5,000 cm2 (average total skin area for an adult, x 25%: EPA 1992)

1.0 mg/cm2 (EPA 1992)

Chemical-specific value (see text) (EPA 1992)

72 days/year (see text)

48 days/year

6 years (entire duration of age group; see text)

24 years (adult portion of time spent at one residence)

15 kg (average body weight for age group; EPA I989a)

70 kg (average; EPA 1989a)

Pathway-specific period of exposure for noncarcinogenic effects (i.e., ED
x 365 days/year) and 70-year lifetime for carcinogenic effects (i.e., 70
years x 365 days/year) (EPA 1989a)

Key.

EPA = United States Environmental Protection Agency.
RME = Reasonable maximum exposure.

recycled paper
05.ZJ790] C9570-03/26^7
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Table 3-15

FUTURE RECREATIONAL USE SCENARIO:
INHALATION OF PARTICULATES FROM SOIL

STREAMLINED HUMAN HEALTH RISK EVALUATION
GARLAND ROAD LANDFILL SITE

Equation:
Intake (mg/k

where:

CS = Chemical concentration in soil (mg/kg)
CF = Conversion factor (10 kg/mg)
EF = Exposure frequency (events/year)
ED = Exposure duratioti(years)
IR.i, = Inhalation rate (m /day) .
PEF = Paniculate Emission Factor (mg /kg)
BW = Body weight (kg)
AT = Averaging time (days)

Variable

CS

IR,,
PEF

EF

ED

BW

AT

Receptor

Child/Adult

Child/Adult

Child/Adult

Child

Adult

Child

Adult

Child

Adult

Child/Adult

Case

RME

RME

RME

RME

RME

RME

RME

RME

RME

RME

s-dav) = CS x ED x EF * IR... x (l/PEF)
B W * A T

Value (Rationale/Source)

Chemical concentration in soil

20m3/day(EPA1991a)

1.3* 10"9m3/kg (calculated)

1 8 days/year (see text)

1 2 days/year

6 years (entire duration of age group; see text)

24 years (adult portion of time spent at one residence)

15 kg (average body weight for age group; EPA 1989a)

70 kg (average; EPA 1989a)

Pathway-specific period of exposure for noncarcinogenic effects (i.e., ED
* 365 days/year) and 70-year lifetime for carcinogenic effects (i.e., 70
years * 365 days/year) (EPA 1989a)

Key:

EPA = United States Environmental Protection Agency.
RME = Reasonable maximum exposure.

recycled paper
05:ZJ790J C9570-03/26/97
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Table 3-16

FUTURE RECREATIONAL USE SCENARIO: INHALATION OF VAPORS FROM SOIL
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Equation:
Intake (mg/l

where:

CS = Chemical concentration in soil (mg/kg)
CF = Conversion factor (10 kg/mg)
EF = Exposure frequency (events/year)
ED = Exposure duratioa(years)

IR^, = Inhalation rate (m /day)
VF = Soil-to-Air volatilization factor (mg /kg

BW = Body weight (kg)
AT = Averaging time (days)

Variable

CS

IR*
VF

EF

ED

BW

AT

Receptor

Child/ Adult

Child/Adult

Child/Adult

Child

Adult

Child

Adult

Child

Adult

Child/Adult

Case

RME

RME

RME

RME

RME

RME

RME

te-dav) = CS x ED * EF * IR,.r x (]/VF)
B W * A T

)

Value (Rationale/Source)

Chemical concentration in soil

20m3/day(EPA1991a)

Chemical specific

1 8 days/year (see text)

1 2 days/year

6 years (entire duration of age group)

24 years (adult portion of time spent a t one residence)

15 kg (average body weight for age group; EPA 1989a)

70 kg (average body weight; EPA 1 989a)

Pathway-specific period of exposure for noncarcinogenic effects (i.e., ED
* 365 days/year) and 70-year lifetime for carcinogenic effects (i.e., 70
years x 365 days/year) (EPA 1989a)

Key:

EPA = United States Environmental Protection Agency.
RME = Reasonable maximum exposure.

recycled paper
05:ZJ7901 C9570-03/26/97
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Table 3-17

WEIGHT-OF-EVIDENCE
CATEGORIES FOR CHEMICAL CARCINOGENICITY

STREAMLINED HUMAN HEALTH RISK EVALUATION
GARLAND ROAD LANDFILL SITE

Group

A

B

C

D

E

Description

Human Carcinogen

Probable Human Carcinogen:
Bl: Limited human data are available.
B2: Sufficient evidence in animals or no evidence in humans.

Possible Human Carcinogen

Not Classifiable

Evidence of Noncarcinogenicity for Humans

Source: EPA 1986c.

recycled paper
05:ZJ7903 C9570-03/26/97-D1
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Table 3-18

SUMMARY OFTOXICITY INFORMATION FOR CARCINOGENS
STREAMLINED HUMAN HEALTH RISK ASSESSMENT

GARLAND ROAD LANDFILL SITE

Chemical

PCBs

Arsenic

Beryllium

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Bis(2-
cthylhexyl)phlha!ate

Carcinogenichy
Classification

B2

A

B2

B2

B2

82

B2

Route

Oral/Inhalation

Oral

Inhalation

Inhalation

Oral

Inhalation

Oral

Inhalation

Oral

Inhalation

Oral

Inhalation

Oral

Slope Factor
(mg/kg/day)

2.0 E+Qa

4.0 E-l

1.5 E+0

1.5E+1

8.4 E+0

4.3 E+0

6.1 E+0

7.3 E-I

6.1 E+0

7.3 E-2

6.1 E+0

7.3 E+0

1 .4 E-2

1.4 E-2

Target
Organ

Liver

Skin

Lung

Lung

Whole body

-

--

-

-

Respiratory
Tract
Forestomach

_

Liver

Tumor Type

Tubercular
carcinomas

Tumors

Lung cancer

Lung tumors
gross-all sites

-

-

-

--

„

Squamous cell
carcinoma

_

hepatocellular
carcinoma and
adenoma

Species

Rat

Human

Human

Rat

--

-

-

-

Hamster

Mice

Mouse

Mouse

Exposure
Route

Diet

Drinking
water
Inhalation

Inhalation

Drinking
water

-

--

--

-

Inhalation

Diet

Diet

Source

IRIS

IRIS

IRIS

IRIS

HEAST

NCEA

HEAST.

NCEA

HEAST

IRIS

Oral SF

IRIS

05:ZJ7903_C9570-03/26/97-Dl
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Table 3-18

SUMMARY OF TOXICITY INFORMATION FOR CARCINOGENS
STREAMLINED HUMAN HEALTH RISK ASSESSMENT

GARLAND ROAD LANDFILL SITE

Chemical

Dieldrin

Indeno( 1,2,3-
cd)pyrene

Mcthylene Chloride

Trichloroethene

Carcinogenicity
Classification

B2

B2

B2

B2

Route

Inhalation

Oral

Inhalation

Oral

Inhalation

Oral

Inhalation

Oral

Slope Factor
(mg/kg/dayj

1.6E-H

1.6 E+l

6. 1 E+0

7.3 E-1

1.6E-3

7.5 E-3

6.0 E-3

1.1 E-2

Target
Organ

Liver

Liver

--

Lung

Liver

Lung

Liver,
Kidney

Tumor Type

~

Carcinoma

--

-

-

--

Species

-

Mouse

-

Rat

Ral

Rat

Rat

Exposure
Route

-

Diet

--

Inhalation

Diet

Inhalation

Diet

Source

IRIS

IRIS

NCEA

NCEA

IRIS

IRIS

NCEA

NCEA

u Upper end SF used for soil, sediment, and food chain exposure, and dermal contact (when absorption factors are used).

SF used for inhalation exposures, ingestion of water soluble congeners, or dermal exposure when no absorption factor is used.

Key:

IRIS = United Slates Environmental Protection Agency, Integrated Risk Information System, entries on line as of July 1995.
HEAST = EPA's Health Effects Assessment Summary Tables
NCEA = EPA's National Center for Environmental Assessment

mg/kg/day = Milligrams per kilogram per day.

05:ZJ7903_C-)570-OJ/26/97-DI
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Table 3-19

SUMMARY OF'TOXICITY INFORMATION FOR NONCARCINOGENS
STREAMLINED HUMAN HEALTH RISK ASSESSMENT

GARLAND ROAD LANDFILL SITE

Chemical

Aroclor 1254

Arsenic

Beryllium

Bis(2-
ethylhexyl)
phthalate

1,2-Dichloro
ethene

Dieldrin

Manganese

Route

Inhalation

Oral

Inhalation

Oral

Inhalation

Oral

Inhalation

Oral

Inhalation

Oral

Inhalation

Oral

Inhalation

Oral

RfDType

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

Chronic

RfD
^nig/kg/day)

2.0 E-05

2.0 E-05

3.0 E-04

3.0E-04

5.0 E-3

5.0 E-3

5.7 E-2

2E-2

9.0 E-3

9.0 E-3

5.0 E-5

5.0E-5

1.4 E-5

1.4 E-l

Uncertainty
Factor

„

300

3

-

100

100

1000
B_

1000

--

100

1000

1

Modifying
Factor

..

1

1

-

1

1

_„

—
--

1

I

1

Confidence
Level

Medium

Medium

--

Low

Low

Medium

_„

-

-

Medium

Medium

Medium

Target
Organ

..

-

Skin

Skin

--

..

Fetus

Liver

Liver

Liver

Liver

Liver

--

-

Critical Effect

Decreased antibody
response
Decreased antibody
response

Hyperpigmentation,
keratosis, and possible
vascular complications

"No adverse effects

No adverse effects

Developmental toxicity

Increased liver weight

Lesions

Lesions

Lesions

Lesions

Impairment of
neurobehavioral function
CNS effects

Source

Oral RfD

IRIS

Oral RfD

IRIS

Oral RfD

IRIS

NCEA

IRIS

Oral RfD

HEAST

Oral RfD

IRIS

IRIS

IRIS

Key:

— = Information not available.
DI = Data insufficient.

RfD = Reference dose.
IRIS = United States Environmental Protection Agency, Integrated Risk Information System, entries on line as of September 1995.

HEAST = United States Environmental Protection Agency, Health Effects Assessment Summary Tables, Annual Update, FY 1994.

05.217903 C9S70-OJ/26W-DI
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Table 3-20

SUMMARY OF ESTIMATED EXCESS CANCER RISKS
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Receptor

Site Trespasser

Current Recreational
User

Future Recreational User

Total Risk

3 . 9 x l O ~ 6

s.oxitr6

2.4 x 10'5

Exposure Medium

Surface Soil

Sediment

Surface Soil

Risk Contribution
by Exposure Route

Incidental ingestion - 49.4%
Dermal contact - 50.5%
Inhalation -0.1%

Incidental ingestion - 85%
Dermal contact - 15%

Incidental ingestion - 64.3%
Dermal contact - 35.6%
Inhalation -0.1%

Significant Risk
Contribution
by Chemical

ArocIor1248-34%
Aroclor 1254-27%

Arsenic - 79%

Arsenic - 24%
Aroclor 1248-31%
Aroclor 1254 -25%
Benzo(a)Pyrene - 10%

05:ZJ7903 C9570-03/26/97-DI
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Table 3-21

SUMMARY OF ESTIMATED HAZARD INDICES FOR NONCARCINOGENIC EFFECTS
STREAMLINED HUMAN HEALTH RISK EVALUATION

GARLAND ROAD LANDFILL SITE

Receptor

Site Trespasser

Current Recreational
User (child)

Current Recreational
User (adult)

Future Recreational User
(child)

Future Recreational User
(adult)

Total
Hazard
Index

0.25

0.07

0.01

1.1

0.2

Hazard Quotients
Greater than 1

by Chemical

None

None

None

Aroclor 1254- 1.02

None

Risk Contribution
by Exposure Route

Incidental ingestion - 35.7%
Dermal contact - 63.8%
Inhalation -0.4%

Incidental ingestion - 92%
Dermal contact - 8%

Incidental ingestion - 67%
Dermal contact - 33%

Incidental ingestion - 67.5%
Dermal contact - 3 1.9%
Inhalation - 0.6%

Incidental ingestion - 26.9%
Dermal contact - 72.6%
Inhalation - 0.5%

Significant Risk
Contribution
by Medium

Surface Soil -1 00%

Sediment- 100%

Sediment - 100%

Surface Soil -100%

Surface Soil- 100%

OSZJ790J C9570-08/03/97.DI
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Table 4-1

FISH REPORTED IN THE STILLWATER RIVER
IN THE VICINITY OF THE GARLAND ROAD LANDFILL SITE
BY OHIO ENVIRONMENTAL PROTECTION AGENCY (OEPA)

Common Name

Gizzard Shad i

Quillback Carpsucker

Black Redhorse

Golden Redhorse

Shorthead Redhorse

River Redhorse

Northern Hog Sucker

White Sucker

Spotted Sucker

Common Carp

Golden Shiner

River Chub

Creek Chub

Silver Shiner

Rosyface Shiner

Striped Shiner

Spotfin Shiner

Sand Shiner

Bluntnose Minnow

Central Stoneroller

Channel Catfish

Yellow Bullhead

Brown Bullhead

Black Bullhead

Stonecat Madtom

White Crappie

Rock Bass

Smallmouth Bass

Scientific Name

Dorosoma cepedianum

Carpiodes cyprinus

Moxostoma duquesnei

Moxostoma ervthrurum

Moxostoma macrolepidotum

Moxostoma carinatum

Hypentelium nigricans

Catostomus commersoni

Minytrema melanops

Cyprinus carpio

Notemigonus crysoleucas

Nocomis micropogon

Semotilus thoreauianus

Notropis shumardi

Notropis rubellus

Luxulus chrvsocephalus

Notropis spilopterus

Notropis slramineus

Pimephales notatus

Campostoma anomalum

Iclalurus punctatus

Ictalurus natalis

[ctalurus nebulosus

Ictalurus melas.

Notorus flavus

Pomoxis annularis

Ambloplites rupestris

Micropterus dolomieui

recycled paper r<-i)lo<!t Hi



Page 2 of 2

Table 4-1

FISH REPORTED IN THE STILLWATER RIVER
IN THE VICINITY OF THE GARLAND ROAD LANDFILL SITE
BY OHIO ENVIRONMENTAL PROTECTION AGENCY (OEPA)

Common Name

Largemouth Bass

Green Sunfish

Bluegill Sunfish

Orangespotted Sunfish

Longear Sunfish

Green Sunfish X Bluegill

Longear Sunfish X Bluegill

Blackside Darter

Logperch

Johnny Darter

Greenside Darter

Banded Darter

Rainbow Darter

Scientific Name

Micropterus salmoides

Lepomis cvanellus

Lepomis macrochirus

Lepomis humilis

Lepomis megalotis

Lepomis cvanellus X macrochirus

Lepomis meggalotis X macrochirus

Percina maculata

Percina caprodes

Etheostoma nigrum

Etheostoma blennioides

Etheostoma zonale

Etheostoma caeruleum

Source: OEPA 1995

recycled paper ami
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Table 4-2

VEGETATION OBSERVED AT THE GARLAND ROAD LANDFILL SITE

Common Name

Eastern Sycamore

Common Mullein

Sugar Maple

Red Maple

Silver Maple

Goldenrod species

Flowering Dogwood

Tree-of-Heaven

Eastern Cottonwood

Queen Anne's Lace

Paper Birch

Eastern Redcedar

Tartarian Honeysuckle

Black Willow

Beggar Ticks

Swamp White Oak

Northern Hackberry

Scientific Name

Platanus occidentalis

Verbascum lhapsis

Acer saccharum

Acer rubrum

Acer saccharinum

Solidago spp.

Cornus florida

Ailanthus altissima

Populus deltoides

Daucus carota

Betula papyrifera

Juniperus virginiana

Lonicera tatarica

Salix nigra

Bidens frondosa

Quercus bicolor

Celtis occidentalis

Habitat

OF,NRF

OF

OF.NRF

OF,NRF

NRF

OF

OF

OF

OF.NRF

OF

OF

OF

OF

OF,NRF

OF

NRF

NRF

Key:
OF = Old Field
NRF = Northern Riverine Forest

recycled paper anil I 'mirnnmrm
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Table 4-3

BIRDS OBSERVED OR POTENTIALLY EXISTING AT THE GARLAND ROAD LANDFILL SITE

Common Name

American Crow

Dark-eyed Junco

Song Sparrow

Northern Cardinal

Downy Woodpecker

Northern Mockingbird

Pileated Woodpecker

Belted Kingfisher

Tufted Titmouse

Rufous-sided Towhee

Purple Finch

White-breasted Nuthatch

Carolina Chickadee

Turkey Vulture

Mallard

Canada Goose

Great Blue Heron

Green-backed Heron

Mourning Dove

Wood Duck

Spotted Sandpiper

Killdeer

Red-tailed Hawk

Brown-headed Cowbird

Chipping Sparrow

Field Sparrow

Common Grackle

Eastern Meadowlark

Scientific Name

Corvus brachyrhynchos

Junco hyemalis

Melospiza melodia

Cardinalis cardinalis

Picoides pubescera

Mimus polyglottos

Dryocopus pileatus

Ceryle alcyon

Pants bicolor

Pipilo erythrophthalmus

Carpodacus purpureus

Sitta carolinensis

Parus carolinensis

Cathartes aura

Anas platyrhynchos

Brdnta canadensis

Ardea herodias

Bulorides striatus

Zenaida macroura

Aix sponsa

Actitis macularia

Charadrius vociferus

Buteojamaicensis

Molothrus ater

Spizella passerina

Spizella pusilla

Quiscalus quiscula

Sturnella magna

Habitat

OF.NRF

OF

OF

OF

OF.NRF

OF.NRF

NRF

NRF.SR

OF

OF.NRF

OF

OF

OF

OF

SR

SR

SR

NRF

OF

SR

SR

OF

OF.NRF

OF

OF.NRF

OF

OF

OF

Season

Y

W

Y

Y

Y

Y

Y

Y

Y

Y

W

Y

Y

S

Y

Y

S

S

Y

S

S

Y

Y

Y

S

Y

Y

Y

Observed

X

X

X

X

X

X

X

X

X

X

X

X

X

X

recycled paper
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Table 4-3

BIRDS OBSERVED OR POTENTIALLY EXISTING AT THE GARLAND ROAD LANDFILL SITE

Common Name

Gray Catbird

Brown Thrasher

American Robin '

Blue-gray Gnatcatcher

Hairy Woodpecker

Red-bellied Woodpecker

European Starling

Great-crested Flycatcher

Northern Flicker

Golden-crowned Kinglet

Eastern Bluebird

Red-eyed Vireo

American Redstart

Scarlet Tanager

Indigo Bunting

Orchard Oriole

Northern Oriole

American Kestrel

Eastern Kingbird

Horned Lark

American Goldfinch

Eastern Phoebe

Tree Swallow

Common Yellowthroat

House Wren

Carolina Wren

Chimney Swift

Yellow-billed Cuckoo

Prothonotarv Warbler

Scientific Name

Dumetella carolinensis

Toxostoma ntfum

Turdus migrator ius

Polioptila caentlea

Picoides villosus

Melanerpes carolinus

Sturnus vulgaris

Myiarchus crinitus

Colaptes auratus

Regulus satrapa

Sialia stalls

Vireo olivaceus

Setophaga ntticilla

Piranga olivacea

Passerina cyanea

Icterus spurius

Icterus gatbula

Falco sparverius

Tyrannus tyrannus

Eremophila alpestris

Carduelis tristis

Savornis phoebe

Tachycineta bicolor

Geothlvpis trichas

Troglodytes aedon

Thryothorus ludovicianus

Chaetura pelagica

Coccyzus americanus

Protonotaria citrna

Habitat

OF

OF

OF

OF.NRF

OF.NRF

NRF

OF

OF.NRF

NRF

OF.NRF

OF,NRF

OF,NRF

OF.NRF

OF.NRF

OF.NRF

OF.NRF

OF.NRF

OF

OF

OF

OF

OF.NRF

OF.NRF

OF.NRF

OF.NRF

OF

OF

OF

OF.NRF

Season

S

S

S

S

Y

Y

Y

S

Y

W

Y

S

S

S

S

S

S

Y

S

Y

Y

S

S

S

S

Y

S

S

S

Observed

recycled paper M t u l rmi ror in i rn i
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Table 4-3

BIRDS OBSERVED OR POTENTIALLY EXISTING AT THE GARLAND ROAD LANDFILL SITE

Common Name

Blue-winged Warbler

Cerulean Warbler

Yellow Warbler

Kentucky Warbler

Hooded Warbler

Grasshopper Sparrow

Vesper Sparrow

Savannah Sparrow

White-throated Sparrow

Red-winged Blackbird

Cedar Waxwing

Wood Thrush

Blue Jay

Eastern Wood-pewee

Yellow-breasted Chat

White-eved Vireo

Scientific Name

Vermivora pinus

Dendroica ceruiea

Dendroica petechia

Oporornis formosus

Wilsonia citrina

Ammodramus savannarum

Pooecetes gramineus

Passerculus sandwichensis

Zonoirichia albicollis

Agelaius phoenicetis

Bombvcilla cedrorum

Hylocichla muslelina

Cyanocitta cristata

Contopus virens

Icteria virens

Vireo griseus

Habitat

OF.NRF

OF.NRF

OF.NRF

OF.NRF

OF.NRF

OF

OF

OF

OF

OF.NRF

OF

NRF

OF.NRF

NRF

OF

OF.NRF

Season

S

S

S

S

S

S

S

S

w

Y

Y

S

Y

S

S

S

Observed

Key:
OF = Old Field
NRF = Northern Riverine Forest
SR = Stillwater River
Y = Year-round resident
S = Summer resident only
W = Winter resident only
X = Species was observed on November 21, 1996

recycled paper u iu l rmimiiim-ni
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Table 4-4

MAMMALS POTENTIALLY EXISTING AT GARLAND ROAD LANDFILL SITE

Common Name

Shorttail Shrew

Least Shrew

Opossum

Big Brown Bat

Southern Flying Squirrel

Silver-haired Bat

Red Bat

Hoary Bat

Woodchuck

Striped Skunk

Meadow Vole

Mink

Keen's Bat

Little Brown Bat

Evening Bat

Muskrat

White-footed Mouse

Eastern Pipistrel

Raccoon

Eastern Mole

Eastern Gray Squirrel

Eastern Cottontail

Eastern Chipmunk

Red Squirrel

Meadow Jumping Mouse

Deer Mouse

Prairie Vole

Whitetail Deer

Scientific Name

Blarina brevicauda

Crvptotis parva

Didelphis marsupialis

Eptesicus fuscus

Glaucomvs volans

Lasionvcteris noctivagans

Lasiurus borealis

Lasiurus cinereus

Marmota monax

Mephitis mephitis

Microtus pennsylvanicus

Mustela vison

Mvotis keeni

Myotis lucifugus

Nvcticeius humeralis

Ondatra zibethica

Peromvscus leucopus

Pipistrellus subflavus

Procvon lotor

Scalopus aauaticus

Sciurus carolinensis

Sylvilagus floridanus

Tamias siriatus

Tamiasciurus hudsonicus

Zapus hudsonius

Peromvscus maniculatus

Microtus achrogaster

Odocoileus virginianus

Habitat

OF,NRF

OF.NRF

OF.NRF

NRF

NRF

NRF

NRF

NRF

NRF

OF.NRF

OF.NRF

NRF.SR

NRF

NRF

NRF

NRF

OF

NRF

OF.NRF

OF.NRF

NRF

OF.NRF

OF.NRF

NRF

OF.NRF

OF.NRF

OF.NRF

OF.NRF

Key:
OF = Old Field
NR3V6j(tfdrf»SIn Riverine Forest
SR = Stillwater River

n t i f l i 'n\ irunnu' iK
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Table 4-5

REPTILES AND AMPHIBIANS POTENTIALLY EXISTING AT THE GARLAND ROAD LANDFILL SITE

Common Name

Snapping Turtle

Common Musk Turtle

Common Map Turtle

Midland Painted Turtle

Eastern Box Turtle

Eastern Spiny Softshell

Five-lined Skink

Midland Water Snake

Queen Snake

Eastern Garter Snake

Northern Brown Snake

Blue Racer

Black Rat Snake

Eastern Milk Snake

Mudpuppy

Red-spotted Newt

Smallmouth' Salamander

Eastern Tiger Salamander

Jefferson Salamander

Spotted Salamander

Redback Salamander

Ravine Salamander

Southern Two-lined Salamander

Longtai! Salamander

American Toad

Fowler's Toad

Gray Treefrog

Western Chorus Frog

Northern Spring Peeper

Scientific Name

Chelydra serpentina serpentina

Sternotherus odoratus

Grdptemys geographica

Chrysemys picta marginata

Terrapene Carolina Carolina

Apalone spinifera spinifera

Eumeces fasciatus

Nerodia sipedon pleuralis

Regina septemvittata

Thamnophis sirtalis sirtalis

Storeria dekayi dekayi

Coluber constrictor foxii

Elaphe obsoleta obsoleta

Lampropeltis triangulum triangttlum

Necturus maculosus maculosus

Notophthalmus viridescens viridescens

Ambvstoma texanum

Ambystoma tigrinum tigrinum

Ambystoma jeffersonianum

Ambvstoma maculatum

Plelhodon cinereus

Plethodon richmondi

Eurycea cirrigera

Eurycea longicauda longicauda

Bufo americanus

Bufo woodhousii fowleri

Hvla versicolor

Pseudacris triseriata triseriata

Pseudacris crucifer crucifer

Habitat

SR

SR

SR

SR

OF.NRF

SR

SR

SR

SR,NRF

OF.NRf

SR,NRF

OF

OF.NRF

OF.NRF

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

OF.NRF.SR

SR.NRF

SR.NRF

SR.NRF.OF

SR,NRF,OF

recycled paper
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Table 4-5

REPTILES AND AMPHIBIANS POTENTIALLY EXISTING AT THE GARLAND ROAD LANDFILL SITE

Common Name

Blanchard's Cricket Frog

Green Frog

Bullfrog

Northern Leopard Frog

Pickerel Frog

Wood Frog

Scientific Name

Acris crepitans blanchardi

Rana clamitans melanota

Rana catesbeiana

Rana pipiens

Rana palustris

Rana sylvatica

Habitat

SR.NRF

SR,NRF

SR.NRF

OF,NRF.SR

OF.NRF.SR

OF.NRF.SR

Key:
OF = Old Field
NRF = Northern Riverine Forest
SR = Stillwater River
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Table 4-6

CONTAMINANT SCREENING OF STILLWATER RIVER SEDIMENT
ECOLOGICAL RISK EVALUATION
GARLAND ROAD LANDFILL SITE

Analyte

Frequency
of

Detection
Percent
Detected

Range of
Sample

Quantitation
Limits

Range of Detected
Concentrations

Background
Concentration

Number of
Samples

Exceeding
Background

Sediment
Screening

Benchmark"

Number of
Samples

Exceeding
Benchmark

Metals and Cyanide (mg/kg)

Aluminum

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Cyanide

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

7/7

7/7

5/7

3/7

2/7

7/7

7/7

3/7

6/7

3/7

7/7

12/12

7/7

111

1/9

5/7

4/7

100

100

71

43

29

100

100

43

86

43

100

100

100

100

11

71

57

20.0

I

0.5-1

1,000

2

5-10

2.5-5

0.50-10

20

0.6

1,000

3

0.08-0.1

4.0-8

500-1,000

1,250-11,000

2.5-7.7

34.3-135

0.37-0.64 B

0.58B-0.71B

38,000-81,700

3-14.6

5.0B-6.8B

2.8-28.0

26.7-80.1

3,410MBB-16,600

2.2-34.3

10,000-35,600

149-560

0.08

5.6-16.4

508-1,560

8,220

6.5

78

0.33

0.38

37,700

11.2

3.1

15.1

40.1

12,295

11.6

12,100

350

0.045

13.4

1,057

2

3

3

3

2

7

2

3

3

2

3

1

5

3

1

2

2

460s

8.2"

5,800'

5.3*

0.6f

116,000'

81"

5.1«

341.

0.10"

30,000''

46.7"

82,000'

460f

0.15"

21"

53,000s

8

0

0

0

1

0

0

2

0

3

0

0

0

2

0

0

0

Key at end of table.
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Table 4-6
;

CONTAMINANT SCREENING OF STILLWATER RIVER SEDIMENT
ECOLOGICAL RISK EVALUATION
GARLAND ROAD LANDFILL SITE

Analyte

Silver

Sodium

Vanadium

Zinc

Frequency
of

Detection

3/7

3/7

6/7

111

Percent
Detected

43

43

86

100

Range of
Sample

Quantitation
Limits

1-2

500-1,000

5-10

4

Range of Detected
Concentrations

0.7B-1.2B

235 B-277 B

5.2-24.1

13.6-66.3

Background
Concentration

0.65

199

18.2

51.7

Number of
Samples

Exceeding
Background

3

3

1

1

Sediment
Screening

Benchmark1'

1"

680,000*

80"

150"

Volatile Organics (ug/kg)

Acetone

Semivolatile Organics (u

Benzo(a)anthracene

Benzo(b)fluoranthene

Bis(2-ethylhexyl)
phthalate

Chrysene

Fluoranthene

Fluorene

Phenanthrene

Pyrene

1/4 25 50 15 J 64C 0 64

Number of
Samples

Exceeding
Benchmark

2

0

0

0

0

S/kR)

1/12

1/12

1/9

1/12

4/12

1/12

3/12

4/12

8

8

11

8

33

8

25

33

330

330

330

330

330

330

330

330

120 J

210 J

200 J

110J

36 J-340 J

150 J

48 J-390 J

35 J-380 J

108C

240'

8.9E+08C

340e

2,900"

540h

850"

660"

1

0

0

0

0

0

0

0

108

240

8.9E +08

340

2,900

540

850

660

1

0

0

0

0

0

0

0

Pesticides/PCBs

Aroclor 1221 1/9 11 33-66 36 28,270' 0 28,270 0

Background values are expressed as the mean of the upstream samples from each of the three sets of data. For non-detects, half the quantitation limit was used.

Key at end of table.

05:ZJ1903_C9570-08/OJ/97-DI



Page 3 of 3

Sources:
b Geisy, J.P., and R.A. Hoke, 1990, "Freshwater Sediment Quality Criteria: Toxicity Bioassessment", pp. 265-348 in sediments: Chemistry and Toxicitv of In-Place

Pollutants. Lewis Publishers, Inc., Chelsea, Michigan,
c Hull. B.W.. and G.W. Suter II. 1994. ToxicQloeicat Benchmarks for Screening Contaminants of Potential Concern for Effects on Sediment-Associated Biota: 1994

Revision. Oak Ridge National Laboratory, Oak Ridge, Tennessee, ES/ER/TH-95/R1.
d Long, E.R., and L.G. Morgan, 1991, The Potential for Biological Effects of Sediment-Sorbed Contaminants Tested in the National Status and Trends Program.

National Oceanic and Atmospheric Administration Technical Memorandum MOS OHA 52.
e Persuad, D.t R. Jaagumagi, and A. Hayton, August 1993, Guidelines For the Protection and Management of Aquatic Sediment Quality in Ontario. Ontario Ministry

of the Environment
f Persuad, D., R. Jaagumagi, and A. Hayton, October 1990, The Provincial Sediment Quality Guidelines. Ontario Ministry of the Environment,
g Suter II, G.W., and J.B. Mabrey, July 1994, Toxicological Benchmark^ for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1994

Revision. Oak Ridge National Laboratory, Oak Ridge, Tennessee, ES/ER/TH-96/R1.
h U.S. Environmental Protection Agency, 1996, ECO Update: Ecotox Thresholds. Office of Solid Waste and Emergency Response, Intermittent Bulletin, Vol. 3, No.

2, EPA/540/F-95/038.

Key:

mg/kg = Milligrams per kilogram,
ug/kg = Micrograms per kilogram.
PCB = Polychlorinated biphenyl.
Bold = Chemical of potential concern (COPC).

Key at end of table.
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Table 4-7

CONTAMINANT SCREENING OF SURFACE SOILS
ECOLOGICAL RISK EVALUATION
GARLAND ROAD LANDFILL SITE

Analyte

Frequency
of

Detection
Percent
Detected

Range of
Sample

Quantitation
Limits

Range of Detected
Concentrations

Background
Concentration

Number of
Samples

Exceeding
Background

Ecological
Screening

Benchmark11

Number of
Samples

Exceeding
Benchmark

Metals and Cyanide (mg/kg)

Aluminum

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Cyanide

Iron

Lead

Magnesium

Manganese •

Mercury

Nickel

Potassium

8/8

8/8

8/8

8/8

8/8

8/8

8/8

8/8

8/8

5/8

8/8

8/8

8/8

8/8

3/8

8/8

8/8

100

100

100

100

100

100

100

100

100

63

100

100

100

100

38

100

100

0.1

0.11-0.20

3,500-14,000

3.9-7.3

130-2,400

0.19-0.67

0.44-14

24,000-130,000

9-79

2.8-7.9

13-70

0.2-12

8,000-29,000

46-1,100

13,000-62,000

190-490

0.19-0.66

11-190

500-2,100

33,000

4.8

290

0.55

0.2

3,400

12

19

13
_

14,000

19

2,100

260

0.081

18

6,300

0

6

4

1

8

8

5

0

7

5

4

8

8

6

3

5

0

50"

IQi

500*

lO1

3J

_

r
201

100*

128. 9f

200'

50*
_

100'

o.f
30

-

8

0

3

0

1
_

8

0

0

0

8

7

_

8

3

3

-

Key at end of [able.
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Table 4-7

CONTAMINANT SCREENING OF SURFACE SOILS
ECOLOGICAL RISK EVALUATION
GARLAND ROAD LANDFILL SITE

Analyte

Selenium

Sodium

Vanadium

Zinc

Frequency
of

Detection

2/8

8/8

8/8

8/8

Percent
Detected

25

100

100

100

Range of
Sample

Quantitation
Limits

0.42-0.54

Range of Detected
Concentrations

0.55-0.56

1 10-230

7.3-27

48-1,000

Background
Concentration

0.30

2,500

43

75

Number of
Samples

Exceeding
Background

2

0

0

5

Ecological
Screening

Benchmark1"

1'
_

2J

50*

Number of
Samples

Exceeding
Benchmark

0
_

8

7

Volatile Organics (ug/kg)

Acetone

1 ,2-Dichloroethene
(total)

Methylene chloride

Toluene

Trichloroethene

Semivo\alile Organics (u

Acenaphthene

Acenaphthylene

Anthracene

Benzoic Acid

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

6/8

2/8

5/8

2/8

4/8

75

25

63

25

50

10

5-20

5

5-20

5-20

54.5-10,500

48.4-1,280

4.4-40

2.9-3.4

2.9-51.0

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

6

2

5

2

4

g/fcg)

1/8

1/8

2/8

1/8

2/8

2/8

2/8

13

13

25

13

25

25

25

330-3,300

330-3,300

330-3,300

660-6,600

330-3,300

330-3,300

330-3,300

280

270

290-620

4,420

320-1,460

420-1,020

440-1,210

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

1

1

2

1

2

2

2

20,000f

48,000f

ll,700f

28,100'

756'

0

0

0

0

0

20,OOO
_

1,000,000'
_

1.150,000"

_

-

0

.

0

.

0

-

-

Key at end of table.
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Table 4-7

CONTAMINANT SCREENING OF SURFACE SOILS
ECOLOGICAL RISK EVALUATION
GARLAND ROAD LANDFILL SITE

Analyte

Benzo(a)pyrene

Benzo(g,h,i)perylene

Bis(2-ethylhexyl)
phthalate

Butyl benzylphthalate

Chrysene

Di-n-butylphthalate

Fluoranthene

Fluorene

Indeno(l,2,3-cd)
pyrene

Isophorone

2-Methylnaphthalene

Phenanthrene

Pyrene

Frequency
of

Detection

2/8

1/8

6/8

1/8

2/8

5/8

2/8

1/8

1/8

1/8

2/8

2/8

4/8

Percent
Detected

25

13

75

13

25

63

25

13

13

13

25

25

50

Pesticides/PCBs

Aroclor 1248

Aroclor 12S4

4,4 '-DDD

1/8

6/8

2/8

13

75

25

Range of
Sample

Quantitation
Limits

330-3,300

330-3,300

330

330-3,300

330-3,300

330-3,300

330-3,300

330-3,300

330-3,300

330

330-3,300

330-3,300

330-3,300

80-400

80

8-40

Range of Detected
Concentrations

280-1,160

570

380-18,700

700

520-1,540

450-4,620

880-3,610

280

560

9,140

200-340

760-2,630

110-3,330

Background
Concentration

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

ND/ND

Number of
Samples

Exceeding
Background

2

1

6

1

2

5

2

1

1

1

2

2

4

Ecological
Screening

Benchmark11

10,000°
_

13.000'

1 59,000"

_

200,000"

125,000"

30,000'

-

_

_

_

75,000"

Number of
Samples

Exceeding
Benchmark

0

_

1

0
_

0

0

0

-

_

_

_

0

6,100

11 0-5, 000

48-90

ND/ND

ND/ND

ND/8.5

1

6

2

39f

61'

107,000"

1
6

0

Key at end of table.
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Table 4-7

CONTAMINANT SCREENING OF SURFACE SOILS
ECOLOGICAL RISK EVALUATION
GARLAND ROAD LANDFILL SITE

Analyte

Dieldrin

Frequency
of

Detection

4/8

Percent
Detected

50

Range or
Sample

Quantisation
Limits

8-40

Range of Detected
Concentrations

13-64

Background
l_ Concentration

ND/150

Number of
Samples

Exceeding
Background

0

Ecological
Screening

Benchmark*

5,000"

Number of
Samples

Exceeding
Benchmark

0

Background values for inorganics were obtained from literature values (see text). For organic compounds, the reported off-site concentrations are listed.
Sources:
b Agency for Toxic Substances and Disease Registry, 1994, Toxicological profile for4.4'-DDD. U.S. Public Health Service (USPHS), Washington, D.C.
c , 1993, Toxicological Profile for bisf2-ethvlhexvnphtrialate. USPHS, Washington, D.C.
d , 1989, Toxicological Profile for Benzofatenthracene. USPHS, Washington, D.C.
e , 1989, Toxicolopical Profile for Benzofa^pyrene. USPHS, Washington, D.C.
f Opresko, D.M., B.E. Sample and G.W. Suter II, 1995, Toxicological Benchmarks for Wildl i fe: 1995 Revision. Oak Ridge National Laboratory, Oak Ridge

Tennessee, ES/ER/TH-B6/R2.
g U.S. Environmental Protection Agency, 1994, Health Effects Assessment Summary Tables (HEAST).
h U.S. Environmental Protection Agency, 1994, lnte£rated Risk Information System CIRIS1.
i Will, M.E., and G.W. Suter II, September 1995, Toxicological Benchmarks for Potential Contaminants of Concern for Effects on Soil and Litter Invertebrates and

Heterotrophic Process. Oak Ridge National Laboratory, Oak Ridge, Tennessee, ES/ER/TH-86/R2.
j Will, M.E., and G.W. Suter II, September 1995, Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Terrestrial Plants: 1995

Revision. Oak Ridge National Laboratory, Oak Ridge, Tennessee, ES/ER/TH-86/R2

Key:

mg/kg = Milligrams per kilogram,
ug/kg = Micrograms per kilogram.
PCB = Polychlorinated biphenyl.
Bold = Chemical of potential concern (COPC).

- = No benchmark available for this chemical.

Key at end of table.
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ecology and environment, inc.
33 North Dearborn Street, Suite 900, Chicago, Illinois 60602

OHIO

J

Quadrangle Location

Site Features Map

Garland Road Landfill

West Milton Ohio
USGS Topographic Map, 7.5 Minute Series

West Milton. OH Quadrangle

2-1
SCALE

1:24,000
TOM

S05-9609-002
1955

UVOED
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OEPA
upstream sediment
sample 15.39

SS-05
(Background)

SS-06
(Background)

OEPA
downstream sediment
samples 13.95, 12.75
12.10, and 9.17

14.35,
14.35D
(OEPA)

Waterwheel
Farm Legend

Surface soil
sample location

ecology and environment, inc.

33 North Dearborn Street, Suite 900, Qiieuo, lUinoii 60602

Sample RW-01
(Residential well)
Approx. 3,500 feet
southwest of site

Pre-Removal Sampling Locations

Sediment sample
location

Garland Road Landfill

Approximate site
Ecology and Environment, Inc.

recycled paper ecology and environment



Wooded
area

lv S-2 ecology and environment, inc.

EE/CA Sample Location Map

Garland Road Landfill
Groundwater monitoring well/
well boring sample location

A Soil sample location
• River sediment sample location Ecology and Environment. Inc.

recycled paper ecology and environment



Legend

OEPA fish sample location

ecology and environment, inc.
33 North Dearborn Street, Suite 900, Chicago, Illinois 60602

Fish Sample Locations

Garland Road Landfill
TDOf

S05-9609-002West Milton
USGS Topographic Map, 7.5 Minute Scries -
West Milton, OH Quadrangle (reduced)

recycled paper truln^v and environment
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Contaminant
Source

Contaminant
Release/Transport Affected Media Exposure Point Exposure Route Receptor

Direct Contact

Volatization

Wind

Erosion

Runoff

Direct Contact

Percolation
Infiltration From

Soil

Gas Migration

.Ul ecology and environment, inr.

Surface Soil

Air dust

Stillwater River
Surface Water

Sediment

Groundwater

Subsurface Soil

On-site

Off-site

!

On-site

Off-site

Ingestion

Dermal Contact

Food Crops i
1

>
Trespassers/

Future
Recreational Users

Future On-site |
Resident

Nearby Residents

Off-site

On-Site
Residential/Public

Wells

Off-Site
Residential/Public

Wells

Off-site

Off-site

Ingestion

Dermal Contact

Food Chain
(Bioconcentration

in Fish)

Ingestion

Dermal-Contact

Inhalation

Inhalation

Swimmers in
Stillwater River

People Eating Fish
from Stillwater

River

)

! Future On-site
i Resident
i

Nearby Residents

Nearby Residents
Trespassers

Future
Recreational Users

i = Exposure pathway considered incomplete.

Figure 3-1
GARLAND ROAD LANDFILL STREAMLINED HUMAN HEALTH RISK EVALUATION

CONCEPTUAL SITE MODEL



R2UBH Riverine Lower Perennial
Unconsolidated Bottom Permanaently
Flooded

Palustrine Forested Broad-leaved
Deciduous Temporarily Flooded

ecology and amronment, inc.
33 NonbDortmSnal. Suite WO. Qaaf, mbnii 60602

Palustrine Unconsolidated Bottom
Semipermanently Flooded Excavated

Wetland Inventory Map
3CAU
1 inch - 345 feetGarland Road Landfill

U.S. DOI FWS, 1985 - Nitintl Wetludi
lovcmonr Mm of Wen Milton.

recycled paper ecology and environmenl



ecology and environment, inc.

Direction of surface water flow J^

Steep slope

Surface Drainage Map

Garland Road Landfill

Ecology and Environment, Inc

recycled paper ecology and environm^nl



Northern Riverine Forest

ecology and environment, inc.

Ecology and Environment, Inc
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ecology and environment, inc.
33 NonhDeuton area. Suite tOO. Chiato. mimii 60602

Garland Road Landfill

***** Adapted from USDA SCS, 1978,
Soil Survey of Miami County. OH
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Legend

Gn - Genesee silt loam

ML - Made land

EmA - Eldean silt loam, 0 to 2 percent slopes

EmB - Eldean silt loam, 2 to 6 percent slopes
E1B - Eldean loam, 2 to 6 percent slopes

E1B2 - Eldean loam, 2 to 6 percent slopes, moderately eroded

WeA - Wea silt loam, 0 to 2 percent slopes
Wt - Westland silty clay loam

MpB - Milton silt loam, 2 to 6 percent slopes

MpC2 - Milton silt loam, 6 to 12 percent slopes, moderately eroded

GP - Gravel pit

MhB - Miamian silt loam, 2 to 6 percent slopes

MmE - Miamian and Hennepin silt loams, 18 to 25 percent slopes

- Approximate site boundary

recycled paper ecology and environment



ecology and environment, inc.

AGR - Agricultural
FOR - Forest land

TCU - Transportation,
communications, and utilities

STR - Streams and canals
. Open space Ecology and Environment, Inc

recycled paper ecology and environment
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Table 2

Summary of Analytical Results for Soil Samples
July 1996
Garland Road Landfill Site

Page l ( a )
Date Pnnted: October 3, 1996
Time Printed: 5:00pm

Location:
Depdi:
Sample ID:
Sample Date:

Parameter
, ,1-TRICHLOROETHANE
, ,2,2-TETRACHLOROETHANE
, ,2-TRICHLOROETHANE
, -DICHLOROETHANE
, -DICHLOROETHENE
,2-DICHLOROETHANE
,2-DICHLOROETHENE (TOTAL)
,2-DICHLOROPROPANE

2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFtDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS- 1 ,3-DICHLOROPROPENE
D1BROMOCHLOROMETHANE
ETHYLBENZENE
METHYLENE CHLORIDE
STYRENE
TETRACHLOROETHENE
TOLUENE
TRANS-1 .3-D1CHLOROPROPENE
TRICHLOROETHENE
VINYL CHLORJDE
XYLENES (TOTAL)
1 .2,4-TRICHLOROBENZENE
1 ,2-DICHLOROBENZENE
1 ,3-DICHLOROBENZENE
1 ,4-DICHLOROBENZENE
2,2'-OXYBIS( 1 -CHLOROPROPANE)
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DlCHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2.4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLNAPHTHALENE
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-N1TROAMLINE
4,6-DINrTRO-2-METHYLPHENOL

CHEM GRP Units
Volatile Orgamcs ug/kg
Volatile Organic: ug/kg
Volatile Orgamcs ug/kg
Volatile Organic! ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organic] ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Orgamcs ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Volatile Organics ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organic ug/kg
Semi-volatile Organic ug/kg
Semi-volatile Organii ug/kg
Semi-voUtile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organi* ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organ), ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg

D-3
0-1 .Oft.

S-MK-001
7/23/96

S-MK-001 Q

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

50 U
S O U
SOU
S O U

5 U
5 U
5 U
5 U
5 U
S U
5 U

10 U
5 U

10 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

10 U
5 U

330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

1600 U
330 U
330 U

330 U
330 U
330 U
330 U

1600 U
330 U

1600 U
1600 U

1600 U

D-3
4.0-6.0 ft.
S-MK-002

7/23/96

S-MK-002 Q
5 U

5,U
5 U
5 U
5 U
5 U
5 U
5 U

S O U
50 U
SO U

50 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

10 U
5 U

10 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

10 U
5 U

330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

1600 U
330 U
330 U
330 U
330 U
330 U
330 U

1600 U
330 U

1600 U
1600 U
1600 U

D-3
10.0-12.0 ft.
S-MK-004

7/23/96

S-MK-004 Q
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

50U
50 U
50 U
46 J

5 U
5 U
5 U
5 U
5 U
5 U
5 U

10 U
5 U

10 U
5 U
5 U
5 U

5 U
5 U
5 U
5 U
5 U

2.1 J
10 U

5 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

1600 U

330 U
330 U
330 U
330 U
330 U
330 U

1600 U
330 U

1600 U
1600 U
1600 U

recycled paper Page 1 of3
erulugy and environment



4-BROMOPHENYL PKENYL ETHER
\ -l-CHLORO-3-METHYLPHENOL
' 4-CHLOROANILiNE

4-CHLOROPHENYL PHENYL ETHER
4-METHYLPHENOL
4-NITROANILINE
4-N1TROPHENOL
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZOdMPYRENE
BENZO(B)FLUORANTHENE
B E NZO(G HJ)PER VT.ENE
BENZO(K)FLUORANTHENE
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL) ETHER
BIS(2-ETHYLHEXYL) PHTHALATE
BUTYL BENZYL PHTHALATE
CARBAZOLE
CHRYSENE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIBENZ(A,H)ANTHRACF.NE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPEHTAD1ENE
HEXACHLOROETHANE
INDENCK1,2,3-CD)PYRENE
ISOPHORONE

s N-NTTROSODI-N-PROPYLAMINE
' N-NITROSODIPHENYLAMINE
NAPHTHALENE
NITROBENZENE
PENT ACHLO ROPHENOL
PHENANTHRENE
PHENOL
PYRENE
4,4'-DDD
4,4'-DDE
4,4'-DDT
ALDRIN
ALPHA-BHC
ALPHA-CHLORDANE
BETA-BHC
DELTA-BHC
DIELDRIN
ENDOSULFAN I
ENDOSULFAN U
ENDOSULFAN SULFATE
ENDRIN
ENDRIN ALDEHYDE
ENDRfN KETONE
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE
HEPTACKLOR
HEPTACHLOR EPOXIDE
METHOXYCHLOR
TOXAPHENE
AROCLOR 1016
AROCLOR 1221
AROCLOR 1232
AROCLOR 1242
AROCLOR 1248
AROCLOR 1254

] AROCLOR 1260
• ALUMINUM

Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi- volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organi- ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organi" ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi'Volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organi* ug/kg
Semi-volatile Organii ug/kg
Semi- volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organii ug/kg
Semi-volatile Organi> ug/kg
Stmi-vralitilt Otganii ugfcg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
Pesticides ug/kg
PCBs ug/kg
PCBa ug/kg

PCBs u&kg
PCBs ug/kg
PCBs ug/kg
PCBs ug/kg
PCBs ug/kg
Metals mg/kg

330 U

330 U
330 U
3.10 U
330 U

1 600 U
1600 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

; 330 U

330 U
230 3
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

1500U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

1600 U
330 U
330 U
J30U
33 U
3.3 U
3.3 U
1. 7 U
1.7 U
1.7 U
1.7 U
1.7 U
3.3 U
1.7 U
33 U
33 U
3.3 U
3.3 U
3.3 U
1.7 U
1.7 U
1.7 U
1.7 U
17 U
83 U
33 U
33 U
33 U
33 U
33 U
33 U
33 U

6010

330 U
330 U
330 U
330 U
330 U
1600 U
1600 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
230 1
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 V
330 U
1600 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
1600 U
330 U
330 U
330 U
3.3 U
33U
3.3 U
1.7 U
1.7 U
1.7 U
1.7 U
1.7 U
3.3 U
1.7 U
3.3 U
3.3 U
3.3 U
3.3 U
3.3 U
1.7 U
1.7 U
1.7 U
1.7U
17 U
83 U
33 U
33 U
33 U
33 U
33 0
33 U
33 U

2890

330 U
330 U
330 U
330 U
330 U
1600 U
1600 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
230 J
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
1600 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
1600 U
330 U
330 U
110 U
3.3 U
3.3 U
3.3 U
1.7 U
1.7 U
1.7 U
1.7 U
1.7 U
3.3 U
1.7 U
33 U
3.3 U
3.3 U

3.3 U

3.3 U
1.7 U
1.7 U
1.7 U
1.7 U
17 U
83 U
33 U
33 U
33 U
33 U
33 U
33 U
33 U

1820
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ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
TOTAL CYANIDE
TOTAL SOLIDS (RESIDUE)

Metals
Metals
Metals
Metals
Metal]
Mctols
Metals
Metals
Metals
Metals
Metals
Metals
Melals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
Metals
General Chemistry
General Chemistry

mg/kg
mg/kg
mg/kg
rag/kg
mg/lcg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Vg
ing/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
%

6 U
4

53.2
0.5 U
0.5 U

58300
11.4

5
8.1

10200
6.8

17300
290
0.1 U

10.6
843
0.5 U

1 U
500 U

1 U
15.7
27.7
0.5 UI

85.5

6 U
5

20 U
0.5 U
0.5 U

125000
4.6

5
92

7830
4.7

56700
362
0.1 U
8.1
688
0.5 U

I U
500 U

1 U
12

28.3
0.5 UJ

85.6

6 U
3

20 U
05 U
0.5 U

131000
4.8

5
6.1

5310
2.8

54800
217
O.I U
4.6
500 U
0.5 U

1 U
500 U

1 U
6.4

12.8
0.5 U

90.6

4\4\J:\DBASEGRP\CHEM\7000\7043\Table 2 - Summary of Analytical R

J
UJ

Not detected.
Not analyzed.
Estimated result. Result is less than RL and greater than or equal to the MDL.
Not detected. Associated detection limit is estimated.

D
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Tible *

Summing of Analytical Rcxulti for Sediment Simples
Auguil 1996
Garland Road Landfill Site

Location:
Simple ID:
Simple Due:

Parameter

Volatile Organic^

I . I . I -THJCHLOROETHANE
I.I.2.2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
l.l-DICHLOROETHANE
I.I-DICHLOROETHENE
1,2-DICHLOROETHANE
1.2-DICHLOROETHENE (TOTAL)
1,2-DICHLOROPROPANE
2-BUTANONE
2-HEXANONE
4-METHYL 2 PENTANONE .
ACETONE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON BISULFIDE
CARBON TCTRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1.3-D1CHLOROPROPENE
DD3ROMOCHLOROMETHANE
ETHYLBENZENE
METHYLENE CHLORIDE
STYHENE
TETRACKLOROETHENE
TOLUENE
TRANS-1.3-DICHLOROPROPENE
TRICHLOROETHENE
VTNYL CHLORJDE
XYLENES (TOTAL)

Semi-volatile Organic;

1,2.4-TRICHLOROBENZENE
1.2-DICHLOROBENZENE
U-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2.2'-OXYBIS( I-CHLOROPROPANE)
2,4.5-TRICHLOROPHENOL
2.4.6-TRJCHLOROPHENOL
2.4-DICHLOROPHENOL
2.4-DIMETHYLPHENOL

1MU.\DBASEGRJHCKEM\7000\7043\Table 4 - Summary of Analytical R

Uniu

SED-OI SED-02
S-MT-019 S-MT-OIS

I/6V96 S/6V96

Page I (a)
Date Printed: October 3, 1996
Time Printet

SED-OI SED-04 SED-05
S-MT-017 S-MT-016 S-MT-015

8/6/96 8/6/96 8/6/96

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/Vg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
IB/kg
ug/kg
ug/kg
ug/kg
ugfkg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
"g/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ND(5.0)
ND(SO)
ND(5.0)
ND(50)
ND(S.O)
ND(50)

>4D(5.0)
ND(5.0)
ND(50)
ND(50)
ND(50)
ND(50)
ND(50)
ND(5.0)
ND(50)
ND(50)
ND(50)
ND(5.0)
ND(S.O)
ND(10)
ND(SO)
ND(IO)
ND(5.0)
ND(5.0)
ND(50)
ND<5.0)
ND(5.0)
ND(50)
NIXJO)
ND(5.0)
ND(5.0)
ND(IO)
NtXSC)

ND(500) UI
NDCSOO) u;
ND(500) UJ
ND(SOO) UJ
ND(500) UJ
ND(500) UJ
ND(500) UI
ND(500) UJ
ND(500) UJ

NTX5.0)
ND(5.0)
NIX5.0)
ND(5.0)
ND(SO)
NCK5.0)
OTKS.O)

NW5.0)
ND(50)
NIXJO)
ND(50)
ND(SO)
ND(50)
NtKSO)
ND(50)
ND(5.0)
NtKSO)
NtKS.O)
ND(SO)
NIX 10)
NIXSO)
NtXIO)
ND(5.0)
ND(5.0)
ND(50)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(50)
ND(10)
ND(50)

ND(330)
NDOJ30.)
ND(330)
ND(330)
ND(330)
ND(330)
MX330)
ND(330)
ND(330)

ND(iO)
^fD(5.0)
ND(50)
ND(5.0)
ND(50)
NKK5.0)
ND(50)
ND(5.0)
ND(50)
ND(50)
ND(50)
ND(50)
NWS.O)
hflXSO)
ND(5.0)
NIX5.0)
ND(SO)
ND(5.0)
WXS.O)
KD(IO)
IflXS.O)
ND(10)
ND(50)
ND(5.0)
ND(50)

.ND(S.O)
ND(S.O)
ND(50)
ND(50)
ND(SO)
NtKS.O)
ND(IO)
ND(SO)

ND(330)
ND(330)
ND(330)
ND(330)
ND(330)
ND(330)
ND(330)
ND(330)
ND(330)

ND(S.O)
ND(S.O)
ND(50)
ND(30)
NTKS.O)

ND(5.0)
ND(5.0)
ND(S.O)
ND(50)
ND(50)
ND(50)
ND(50)
ND(50)
ND(SO)
ND(50)
NIXS.O)
ND(50)
NIXSO)
1^3(5.0)
ND(10)
NIXS.O)
ND(IO)
ND(50)
ND(5.0)
ND(SO)
NEKSO)
ND(50)
NIXS.O)
ND(50)
ND(SO)
NIXSO)
NIXIO)
NIXSO)

N7D(330)
ND(330)
ND(330)
ND(330)
ND(330)
ND(330)
NTX330)
NIX330)
ND(330)

ND(SO)
ND(SO)
ND(50)
ND(SO)
ND(50)
NIXS.O)
ND(SO)
ND(5.0)
ND(SO)
ND(50)
ND(50)
IS J

NIXSO)
NtXS.O)
ND(5.0)
NIXS.O)
NIXSO)

NIXS.O)
ND(SO)
ND(10)
NIXSO)
ND(10)
ND(50)
ND<5.0)
NIXSO)
ND(S.O)
ND(5.0)
NIXSO)
ND(50)
NIXS.O)
NIXS.O)
ND(10)
NTX50)

ND<330)
ND(330)
MX330)
NW330)
NIX330)
ND(330)
ND(330)
ND(330)
NtX330)

Table 4

^ of AtulyticaJ Results for Sediment Samples
August 1996
Garland Road Landfill Site

Page I fb)
Date Printed: October 3. 1996

Time Printed: 5:01 pm

Location:
Sample ID:
Simple Dale:

Parameter

Semi-volatile Organics (Cont'd)

2.4-DIN1TROPHENOL
2.4-DIN1TROTOLUENE
2.6-DIN1TROTOLUENE
2-CHLORONAPKTHALENE

Unit]

ug/kg
ug/kg
ug/kg

SED-OI
S-MT-019

8/6/96

SED-02
S-MT-OU

8/6/96

SED-03
S-MT-017

8/6/96
S-MTJ116

S/6/96

SED-05
S-MT-015

8/6/96

ND(2400)UJ VD(1600) ND(I600) ND(1600) ND(1600)
ND(500)UJ NEH330) ND(330) ND(330) NTX330)
ND(SOO)UJ ND(330) NIX330) NIX330) ND(330)
ND(500)UJ ND(330) ND(330) ND(330) ND(330)

recycled paper Page 1 of]
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2-CHLOROPHENOL
2-METHYLNAPHTHAI.ENE
2-METHYLPHENOL
2-NITROANILINE
2-N1TROPHENOL
3,3'-DICHLOROBENZIDINE
3-N1TROANO.INE
4.&-DIN1TRO-2-METHYLPHENOL
4-BROMOPHENYL PHENYL ETHJal
4-CHLORO-3-METHYLPHENOL
4-CHLOROANU.INE
4-CHLOROPHENYT. PHENYL ETHER
4-METHYLPHENOL
4-NITROANIIINE
4-N1TROPHENOL
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZCKA)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZCKGHDPERYLENE
BENZ<XK)FLUORANTHENE
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL) ETHER
BIS(2-ETHYIHEXYL) PHTHALATE
BUTYL BENZYL PHTHALATE
CARBAZOLE
CHRYSENE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DffiENZ( A. H) ANTHRACENE
DfflENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
FLUORANTHENE
FLUOR£NE
HEXACHLOROBENZENE
HEXACHLOROBUTADENE
HEXACHLOROCYCLOPENTADENE

HEXACHLOROETHANE

2\2\J:\DBASEGRP\CHEM\7000\7043\TJile 4 - Summiry of Ajujyticil R

Ug/kg

ug/kg
uglkg
ug/kg
ug/kg
ug/kg
ugrtcg
ug/kg
Ug/kg

ug/kg
ug/kg
Ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
»g/k|

ug/lg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
us/kg
ug/kg
ug/kf
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ugrttg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ND(500) UJ
NtXSOO) UJ
ND000) UJ
NIX2400) UJ
MIX 500) UJ
NDf.2400) UJ
NIX2400) UJ
NTX2400) UJ
NIX500) UJ
NTXSOO) UJ
NtXSOO) UJ
ND<500) UJ
NIXSOO) UJ
NTX2400) UJ
NIX2400) UJ
ND(SOO)UJ
ND(SOO) UJ
ND(500) UJ
ND(SOO)UJ
NtXSOO) UJ
ND(500)UJ
NIXSOO) UJ
NtXSOO) UJ
NIXSOO) UJ
ND(500) UJ
NIXSOO) UJ
NIXSOO) UJ
ND(SOO) UJ
NtXSOO) UJ
NtXSOO) UJ
NIXSOO) UJ
ND(500) UJ
NIXSOO) UJ
NIXSOO) UJ
NtXSOO) UJ
NtXSOO) UJ
ND(500) UJ
NIXSOO) UJ
NIXSOO) UJ
NIX2400) UJ
NtKSOO) UJ

NTX330)
NIX330)
NIX330)
NIX1600)
ND030)
NTXI600)
ND0600)
NIXI600)
N1X330)
NIX330)
NEH330)
ND(330)
NIX330)
ND(1600)
NTX1600)
NTX330)
NIX330)
NCH330)
NIX330)
ND(330)
NIX330)

NEK330)
NIX330)
ND(330)
ND(330)
NIX330)
ND(330)
ND(330)
NEK330)
ND(330)
NIX330)
NIX330)
NEK330)
NIX330)
NEK330)
57 J
ND030)
ND(330)
NIX330)
ND06OO)
NIX330)

NTX330)
ND(330)
NtX330)
ND(I600)
NDO30)
ND( 1600)
NIXI600)
ND(I600)
NEK330)
ND(330)
NIX330)
ND<330)
Nt>(330)
ND(I600)
ND(I600)
ND(330)
NIX330)
ND(330)
NIX330)
NCX330)
NIX330)
ND(330)
NIX330)
ND(330)
ND(330)
NTX330)
ND(330)
ND(330)
ND(330)
NEK330)
ND<330)
ND(330)
ND(330)
NIX330)
NTX330)
36 J
NIX330)
ND(330)
ND(330)
NTX1600)
ND(330)

ND(330)
ND(330)
ND(330)
ND(1600)
NIX330)
ND(I600)
NIXI600)
ND(1600)
ND(330)
NIX330)
ND(330)
ND(330)
NIX330)
NOCI600)
NIX 1600)
NTX330)
NIX330)
ND<330)
NTX330)
ND(330)
NDO30)
ND(330)
ND(330)
NTX330)
NIX330)
NIX330)
ND(330)
ND(330)
ND(330)
NDC330)
ND(330)
NIX330)
ND<330)
ND(330)
ND<330)
NIX330)
ND(330)
NIX330)
ND(330)
NIXI600)
ND(330)

ND(330)
ND(330)
NIX330)
NIX1600)
ND<330)
NEK 1600)
N1X1600)
ND0600)

ND(330)
ND(330)
ND(330)

ND(330)
ND(330)
ND< 1600)
ND(1600)
ND(330)
ND(330)
NJX330)
ND(330)
ND(330)
ND(330)
ND(330)
NIX330)
ND(330)
ND(330)
200 J
ND(330)
NIX330)
ND(3JO)
NIX330)
NW330)
NIX330)
NIX330)
NIX330)
ND(330)
72 J
ND(330)
NDO30)
NIX330)
ND( 1600)
ND(330)

Table 4

Sumnuoy of Analytical Results for Sediment Simples
August 1996
Garland Road Landfill Site

Location:
Simple ID:
Sample Dale:

Parameter

Semi-volalile Organic! (Com'd)

INDENCX1,2.3-CD)PYRENE
ISOPHORONE
N-N1TROSODI-N-PROPYLAMINE
N-NITROSOD1PHENYLAMINE
NAPHTHALENE
NITROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE
PHENOL
PYRENE

Pesticides

4.4--DDD
4.4'-DDE
4.4'-DDT
ALDRIN
ALPHA-BHC
ALPHA-CHLORDANE
BETA-BHC
DELTA-BHC
DffiLDRIN
ENDOSULFAN (
ENDOSLH.FAN II
ENDOSU1FAN SULFATE

Page 1 (c)
Date Printed: October 3, 1996

TimePrinted: 501 pm

Units

ug/kg
-g/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

us/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/Vg
ug/lg
ug/kg
ug/kg

us/kg
ug/kg

SECMJI
S-MT-019

8/6/96

NtXSOO) UJ
ND<500) UJ
NtXSOO) UJ
NtXSOO) UJ
NCK500) UJ
NIXSOO) UJ
ND(2400)R
NIXSOO) UJ
NtHSOO) UJ
NTXSOO) UJ

NIX33)
ND(33)
ND(3.3)
ND(I.7)
NIXI.7)
NIX1.7)
NIXI.7)
NIXI.7)
NTX3.3)
ND(I.7)
ND(33)
ND(3.3)

SED-02
S-MT-018

8/6/96

NTX330)
NDO30)
ND(330)
NIX330)
ND(330)
NIX330)
ND(1600)R
52 J
NfX330)
NIX330)

NIX3.3)
ND(33)
NTX33)
NIXI.7)
NTX1.7)
NIXI.7)
NTX1.7)
ND<1.7)
NIX3.3)

NIXI.7)
ND(3.3)
NTX3.3)

SED-03
S-MT-017

8/6/96

ND(330)
ND(330)
ND(330)
ND(330)
ND(330)
ND(330)
ND(1600)R
NTX330)
ND(330)
35 J

NTX3.3)
ND(33)
ND(3.3)
NTX1.7)
ND(1 7)
ND(I.7)

NIXI.7)
ND(I 7)
NIX33)
ND(1.7)
NTX33)

NIX'3)

SED-04
S-MT-016

8/6/96

ND(330)
ND<330)
ND(330)
ND(330)
ND(330)
ND(330)

SED-OS
S-MT-015
. 8/6/96

ND(330)
ND(330)
NTX330)
NTX330)
ND(330)
N1X330)

ND(1600) RND(I600) R
ND(330)
ND(330)
NTX330)

NTX33)
NIX33)
ND(33)
NtXl.7)
NIXI.7)
ND(1.7)
NDO-7)
NTX17)
N1X33)
NtXl.7)
ND(3.3)
ND(33)

48 J
ND<330)
94J

NTX3.3)
ND(33)
ND(33)
ND(1 7)
NIX 1.7)
ND(I.7)
ND(I.7)
ND(1.7)
NTX3.3)
NtXl.7)
ND<3.3)
NTX3.3)
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ENDRIN
ENDIUN ALDEHYDE
ENDRIN KHTONE
GAMMA-BHC (LtNDANE)
GAMMA-CHLORDANE
HEPTACHLOR
HEPTACHLOR EPOXIDE
METHOXYCHLOR
TOXAPHENE

PCSl

AROCLOR 1016
AROCLOR 1221
AROCLOR 1232
AROCLOR 1242
AROCLOR 1248
AROCLOR I2S4
AROCLOR 1260

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
Ug/kg

ug/kg
ug/kg
ugfkg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ND(3.J)
NIX3.3)
ND<33)
N0<1.7)
NIXI.7)
NDU.7)
NtHl 7)
ND(I7)
NTX8J)

ND(33)
51 PF
NW33)
NIX33)
NIX33)
ND<33)
NW33)

ND(3.3)
ND(33)
ND<3.3)
ND(1.7)
NDfl.T)
ND(1.7)
ND(I 7)
ND<17)

ND(»3)

ND(33)
N0(33)
ND(33)
ND(33)
ND<33)
ND<33)
ND(33)

ND<3.3)
NIX3.3)
NLH33)
NW.7)
NIXI.7)
NCX1.7)
ND(1.7)
ND(17)

ND(M)

ND(33)
N0<33)
NIX33)
ND<33)
ND<33)
NIX33)
NDO3)

ND<33)
ND(3-3)
ND<13)
ND(1.7)
(«X1 7)
ND(1.7)
ND<1.7)
^a3(l7)
ND(B3)

ND(33)

ND(33)
ND(33)
ND(33)
NIH33)
ND<31)

ND(3.3)
ND<33)
^aX33)
NTXU)
ND(1.7)
ND(1:7)
ND(1.7)
ND(17)
ND(»3)

ND(33)
36 ND(H)

ND(33)
ND(33)
ND(33)
>(D(33)
ND<33)

3\3\J:\DBASEGRP\CHEM\7000\7M3\Tible 4 - Sumnury of Aiulytic«l R

T«blc4

Summary of Analytjcil Results for Sediment Samples
August 1996
Guiud Raid Uuidfill Site

Locxrion.
Simple ID:
Sample Date:

Parameter

Metils

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC

General Chemistry

TOTAL CYANIDE
TOTAL ORGANIC CARBON
TOTAL SOLIDS (RESIDUE)

Pige 1 (d)
Dale Printed: October 3, 1996

Time Printed: 5:01 pm

Units

rug/kg
ing/kg
OTg/kg

mg/kg
mg/kg
mg/kg

mg/lcg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgrttg
mg/kg
mg/kg
mg/kg
mg/kg
m»/kg
mg/Vg
mg/kg
mg/kg
mg/kg

SED-OI
S-MT-019

8/6/96

3640
NTK6.0)

3.1
41.7

NIX0.50)
NW050)

34800
5.7

NW.O)
76

6590 MSB
66

9800
179

ND(O.IO)
67
524

ND(0.50)
ND(IO>
ND(5«))
ND(1.0)

9

31.2

SED-02
S-MT-018

3/6/96

3540
ND<6.0)

33
403

ND(0.50)
ND(050)

38900
5.7

NtKS.O)

SED-03
S-MT-017

8/6/96

1330
ND(6.0)

2.5
ND(200)
ND(050)
ND(0.50)

72800
3 2

ND(50)
6.7 ND(2 5)

6800 MSB
6.2

11300
1S3

ND(O.IO)

38IOMBB
3

35600
165

ND(O.IO)
6 8 ND(4 0)
508

ND(0.50)
ND(1.0>
ND(500)
ND(I.O)

9.7
29.9

MX500)
ND(0.50)
NIK 1.0)
ND(500)
ND(I.O)

SED-04
S-MT-016

8/6/96

1250
ND(60)

2.5
ND(JOO)
ND(0.50)
ND(050)

81700
3

ND(5.0)
28

3410 MSB
4.7

21600
144

ND(0.10)
ND(4.0)
ND(500)
ND(0.50)
ND(1.0)
ND(500)
ND(I.O)

5 2 ND(5.0)
136 15 5 L

SED-05
S-MT-015

8/6/96

3040
ND(6.0)

2.6
34.3

ND(050)
ND(O.SO)

38000
6 3

ND(5.0)
6 1

5390 MSB
95

10000
149

ND(0 10)
56

ND(500)
ND(0 50)
ND(l.O)
ND(500)
NDfl.O)

85
29.6

mg/kg NtXO.50) ND(0.50) NIX0.50) ND(0.50) ND(O.SO)
mg/kg 14000 9300 ' 2300 4100 14000
% 67 777 803 847 63.9

MBB
PF

R
UJ

Not detected.
Not analyzed.
This inalyte ii present u a reportable level in the associated method blank but is less than 5% of the sample amount.
The parent difference between the original and confirmation analyses is greater than 50%.
Estimated result. Result is less than RL and greater than or equal to the MDL.
Rejected data. The absence of the analyie cannot be verified.
Not detect D
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Table 3

Summary of Analytical Results for Groundwater Samples
August/September 1996
Garland Road Landfill Site

Location:
Sample ID:
Sample Dale.

Parameter

Volatile Organics

U.I-TR1CHLOROETHANE
1.1,2.2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-D1CHLOROETH ANE
U-DICHLOROETHENE
1,2-DICHl .OROETHANE
1,2-DICHLOROETHENE (TOTAL)
1,2-DICHLOROPROPANE
2-BUTANONE
2-HEXANONE
4-METH Y L-2-PENTANON E
ACETONE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULF1DE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1.3-DICHLOROPROPENE
D1BROMOCHLOROMETHANE
ETHYLBENZENE
METHYLENE CHLORIDE
STYRENE
TETRACHLOROETHENE
TOLUENE
TRANS-1.3-DICHLOROPROPENE
TR1CHLOROETHENE
VfNYL CHLORIDE
XYLENES (TOTAL)

Page I (a)
Date Primed. October 1, 1996
Time Printed. <•

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

D-l
W-MT-028

8/8/96

ND(25)
ND(25)
ND(25)
ND(25)
ND(25)
NEK25)

780
ND(25)
ND(250)
NCK250)
ND(250)
NIX250)
ND(25)
ND(25)
ND(25)
ND(25)
ND(25)
ND(25)
ND(25)
ND(50)
ND(25)
ND(50)
ND(25)
ND(25)
ND(25)
ND(25)
ND(25)
ND(25)
ND(25)
ND(25)

200
ND(50)
ND(25)

D-2 D-3
W-MT-021 W-MT-012

8/7/96

ND(50)
ND(SO)
ND(50)
ND(50)
ND(50)
ND(50)

ND(50)
ND(500)
ND(500)
ND(500)
ND(500)
ND(50)
ND(50)
ND(50)
ND(50)
ND(50)
NCK50)
ND(50)
NEXIOO)
ND(50)
ND(IOO)
ND(50)
ND(50)
ND(50)
ND(50)
ND(50)
ND(50)
ND(50)
ND(50)

ND(IOO)
ND(50)

8/6/96

ND(50)
ND(5.0)
ND(5.0)
ND(5.0)
NEX5.0)
ND(5.0)

350
ND(5.0)
ND(50)
ND(50)
ND(50)
ND(50)
ND(5.0)
ND(50)
ND(50)
NCK5.0)
ND(5.0)
ND(50)
ND(50)
ND(IO)
ND(5.0)
ND(IO)
ND(S.O)
ND(50)
ND(5 0)
ND(S.O)
ND(50)
ND(5.0)
ND(5.0)
ND(5.0)

500
ND(10)
ND(5.0)

D-3
W-MT-013

8/6/96
Dupl.

ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)

5 4.6 J
ND(5.0)
ND(50)
ND( 50)
ND(50)
ND(50)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(10)
ND(5.0)
ND(10)
ND(5.0)
ND(5.0)
ND(5.0)
ND(S.O)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)

30
ND(10)
ND(5.0)

D-3
W-MK-030

9/12/96

ND(5.0)
ND(5.0)
ND(5.0)
NTX5.0)
NIX5.0)
ND(S.O)

7.5
ND(5.0)
ND(50)
ND(50)
ND(50)
NEK50)
ND(5.0)
ND(50)
ND(5.0)
NCX5.0)
ND(50)
ND(5.0)
ND(5.0)
ND(10)
ND(5.0)
ND(10)
ND(5.0)
ND(5.0)
ND(S.O)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(50)

29 29
ND(10)
ND(5.0)

S-l
W-MT-024

g/7/96

ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(50)
NEX50)
ND(50)
ND(50)
ND(5.0)
ND(5.0)
ND(50)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
NtXIO)
ND(5.0)
NtXIO)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0}
ND(S.O)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(10)
ND(5.0)

S-2
W-MT-025

8/7/96

ND(5.0)
ND(5.0)
ND(50)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(50)
ND(50)
ND(50)
ND(50)
ND(50)
ND(5.0)
ND(5.0)
ND(50)
NEH5.0)
ND(50)
ND(5.0)
ND(S.O)
ND(IO)
ND(5.0)
ND(10)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(S.O)
ND(5.0)
ND(S.O)

ND(10)
ND(5.0)

S-3
W-MT-026

8/7/96

ND(5.0)
ND(5.0)
NCH5.0)
ND(5.0)
ND(5.0)
ND(5.0)

i

ND(50)
ND(50)
ND(50)
ND(50)
31 J
3.33
ND(5.0)
ND(50)
ND(5.0)
ND(5.0)
ND(50)
ND(5.0)
ND(10)
NtXS.O)
ND(10)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(50)
ND(50)
ND(5.0)
ND(50)

11 ND(5.0)
1

ND(5.0)

43

120
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Semi-volatile Organics

•g

1,2,4-TRJCHLOROBENZENE
1.2-DICHLOROBENZENE
1.3-D1CHLOROBENZENE
1,4-DICHLOROBENZENE
2,2'-OXYBlS(l-CHLOROPROPANE)
2.4.5-TRJCHLOROPHENOL
2.4,6-TRJCHLOROPHENOL
2,4-DICHLOROPHENOL
2.4-DIMETHYLPHENOL
2,4-DINlTROPHENOL
2,4-DINlTROTOLUENE

Ul\J:\DBASEGRP\CHEM\7000Y7043\Table 5 - Summary of Analytical R
D

Table 5

Summary of Analytical Results for Groundwater Samples
AugustfSeptember 1996
Garland Road Landfill Site

Location:
Sample ID:
Sample Date:

Parameter

Serni-volalile Organics (Cont'd)

2,6-DlNITROTOLUENE
2-CHLORONAPHTHAI.ENE
2-CHLOROPHENOL
2-METHYLNAPHTHALENE
2-METHYI.PUENOL
2-NITROANILINE
2-NITROPHENOL
1,3'-DICHLOROBENZ1D1NE
3-NITROANILINE
4,6-DrNITKO-2-METHYLPHENOL
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3-METHYLPHENOL
4-CHLOROANlLiNE
4-CHLOROPHENYLPHENYL ETHER
4-METHYLPHENOL
4-NITROANILFNE
4-NITROPHENOL

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L

ND(10)

NCKIO)
ND(!0)
ND(IO)
ND(IO)
ND(10)
ND(IO)
NCKIO)
ND(IO)
ND(50)
ND(10)

ND()0)
ND(10)
ND(10)
NCKIO)
ND(IO)
NCKIO)
ND(IO)

NCH10)
ND(IO)
NCK50)
ND(10)

ND(!0)
NCKIO)
ND(IO)
NCKIO)
ND(IO)
ND(\0)
NCKIO)
NCKIO)
NCKIO)
NCK50)
ND(IO)

ND(50)
NCKIO)
ND(IO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NEK 50)
NCKIO)

NCKIO)
NEK 10)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
ND(IO)
NCK50)
NCKIO)

NCKIO)
NCKIO)
NCKIO)
ND(10)
NCKIO)

ND(10)
NCKIO)
ND(tO)
ND(IO)
NEK 50)
NCKIO)

NCKIO)

NCKIO)
NCKIO)
NCKIO)
ND(10)
ND(10)
NCKIO)
NCKIO)
NCKIO)
ND(SO)
ND(IO)

NCKIO) UJ
ND(IO)UJ
ND(10)UJ
ND(JO)UJ

ND(IO) UJ
NCKIO) UJ
NCKIO) UJ
ND(10)UJ
NCKIO) UJ
ND(50)UJ
ND(IO)UJ

Units

Page 1(b)
Date Printed: October 3, 1996

Time Printed: 4:59 pm

D-l
W-MT-02S

8/8/96

D-2
W-MT-021

8/7/96

D-3
W-MT-012

8/6/96

D-3
W-MT-013

8/6/96
Dupl.

D-3
W-MK-030

9/12/96

S-l
W-MT-024

8/7/96

S-2
W-MT-025

8/7/96

S-3
W-MT-026

8/7/96

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug -̂

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

NCKIO)
ND(10)
ND(10)
NCKIO)
ND(IO)
ND(50)
ND{10)
ND(50)
ND(50)
ND(50)
NCKIO)
NCKIO)
NDK10)
ND(IO)
ND(10)
ND(50)
ND(50)

NCKIO)
NCKIO)
NCKIO)
NCK10)
NCKIO)
NCK50)
NCKIO)
ND{50)
ND(50)
ND(50)
NCKIO)
ND(10)
NCKIO)
ND(10)
ND<10)
ND(50)
ND150)

NCKIO)
ND(10)
ND(10)
ND(IO)
NCKIO)
ND(50)
NCKIO)
ND(50)
ND(50)
NCK50)
NCKIO)
ND(10)
NCKIO)
NCKIO)
NCKIO)
ND(50)
ND(50)

NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCK50)
NCKIO)
NCK50)
ND(50)
NCK50)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
ND(IO)
ND(SO)
ND(50)

NEK 10)
NCKIO)
ND(10)
NCKIO)
NCKIO)
NCK50)
NCKIO)
NCK50)
ND(50)
ND(50)
ND(IO)
ND(10)
ND(|0)
ND(10)
NCKIO)
NCK50)
ND(50)

NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NDC50)
NCKIO)
NCK50)
ND(50)
NCK50)
ND(10)
ND(IO)
ND(10)
ND(10)
ND(IO)
NCK50)
NEK 50)

NCKIO)
ND(10)
NCKIO)
NCKIO)
NCKIO)
NCK50)
NCKIO)
NCK50)
ND(50)
NCK50)
NCKIO)
NCKIO)
NCKIO)
ND(10)
ND(10)
ND(50)
NCK50)

ND(10)UJ
ND(10)UJ
ND(IO) UJ
NCKIO) UJ
NCKIO) UJ
ND(50)UJ
NCKIO) UJ
ND(SO)UJ
ND(50) UJ
ND(50)UJ
ND(10)UJ
NCKIO) UJ
ND(10) UJ
NCKIO) UJ
ND(IO)UJ
ND(SO)UJ
ND(50) UJ
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Q.
T3

ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(GHI)PERYLENE
BENZCX K )FLUORANTHENE
BIS(2-CH!,OROETHOXY)METHANE
B!S(2-CHLOROETHYL) ETHER
B1S(1-ETHYLHEXYL) PHTHALATE
BUTYL BENZYL PHTHALATE
CARBAZOLE
CHRYSENE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
D1BENZ(A.H)ANTHRACENE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENOO ,2,3-CD)PYRENE
1SOPHORONE
N-NITROSODI-N-PROPYLAMINE
N-NITROSODIPHENYLAMINE

2\2U:\DBASEGRP\CHEM\7000\7043\Table 5 - Summary of Analyiical R
a

Table 5

Summary of Analytical Results for Groundwater Samples
AugusUSeplember i996
Garland Road Landfill Site

Location:
Sample ID:
Sample Date:

Parameter

Semi-volatile Organics (Cont'd)

NAPHTHALENE

ug/L
ug/L
ug/L
ug/L
US/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug*L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ND(]0)
NLXIO)
ND(10)
NLXIO)
NLXIO)
ND<IO)
NLXIO)
NLXIO)
ND(IO)
ND(lO)

NDUO>
NLXIO)
ND(10)
ND{10)
ND(10)
ND(10)
ND(IO)
NLXIO)
ND(10)
ND(10)
NLXIO)
ND(W
ND(lO)
NLXIO)
NLXIO)
NLXIO)
ND(10)
NLXIO)
ND(10)
ND(10)

NLXIO)
ND(10)
NLXIO)
NLXIO)
ND(10)
ND(10)
NLXIO)
ND(10)
NLXIO)
ND(10)
NDUQ)
ND(10)
ND(IO)
ND(10)
ND(10)
ND(10)
ND(10)
ND(10)
ND(10)
ND(10)
NLXIO)
ND(}0)
ND(IO)
ND(10)
NLXIO)
NLXIO)
ND(10)
NLXIO)
ND(10)
ND(IO)

ND(IO)
NLXIO)
ND(10)
ND(IO)
ND{10)
ND(10)
ND(10)
NLXIO)
NLXIO)
ND(10)
NO(IO)
NLXIO)
NLXIO)
ND(10)
NLXIO)
NLXIO)
ND(!0)
ND(IO)
NLXIO)
ND(10)
NLXIO)
vjr-w \{\\r*m iv)
NLXIO)
NLXIO)
NLXIO)
NLXIO)
NLXIO)
NLXIO)
NLXIO)
ND(10)

ND()0)
ND(10)
ND(10)
ND(10)
NLXIO)
NLXIO)
ND(10)
ND(IO)
NCX10)
ND(10)
ND(10)
ND(10)
NCK10)
ND(10)
ND(10)
NEX10)
ND(10)
NLXIO)
ND(IO)
ND(IO)
ND(10)
vtr\y i{\\
rJXJ\l\>)

ND(10)
ND(10)
NLXIO)
ND(IO)
ND(10)
ND(10)
NLXIO)
NLXIO)

ND(10)
ND(10)
ND(10)
ND(10)
ND(IO)
ND(10)
ND(IO)
ND(IO)
ND(10)
ND(10)
ND(tO)
ND(10)
ND(10)
ND(IO)
ND(10)
NLXIO)
ND(10)
ND(10)
ND(10)
ND(10)
ND(10)
vi r\f \f\\
riL/V i"|

NLXIO)
NLXIO)
ND(10)
ND(10)
NLXIO)
ND(10)
ND(10)
ND(10)

ND(IO)
ND(IO)
ND(IO)
ND(10)
ND(10)
ND(10)
ND(10)
ND(10)
NLXIO)
ND(IO)
ND(10)
ND(IO)
ND(10)
NLXIO)
ND{10)
NLXIO)
ND(10)
ND(IO)
ND(IO)
NLXIO)
ND(10)
ND( \Q\

-- ND(10)
ND(10)
ND(IO)
ND(10)
ND(10)
ND(IO)
ND(10)
NLXIO)

ND(10)
ND(10)
ND(10)
ND(IO)
ND(IO)
ND(10)
ND(IO)
ND(IO)
ND(10)
ND(10)
ND(IO)
ND(IO)
ND(10)
ND(IO)
ND(10)
ND(10)
ND(10)
ND(IO)
ND(10)
ND(10)
ND(IO)
ND(1Q)
ND(10)
ND(10)
ND(IO)
NLXIO)
ND(10)
ND(10)
NLXIO)
NLXIO)

ND(10)UJ
ND(IO)UJ
ND(10)UJ
NLXIO) UJ
ND(10)UJ
ND(10)UJ
ND(IO)UJ
ND(10)UJ
ND(IO)UJ
ND(10)UJ
82 J B
ND(10)UJ
ND(IO)UJ
ND(10)UJ
ND(IO)UJ
NLXIO) UJ
ND(10)UJ
ND(10)UJ
ND(10)UJ
ND(10)UJ
NLXIO) UJ
ND(IQ)UJ
ND(10)UJ
ND(10)UJ
ND(10)UJ
NLXIO) UJ
ND(10)UJ
NLXIO) UJ
ND(10)UJ
ND(10)UJ

Units

Page 1 (c)
Date Printed. October 3. 1996

Time Printed: 4.59 pm

D-! D-2 D-3 D-3 D-3 S-l S-2 S-3
W-MT-028 W-MT-021 W-MT-012 W-MT-013 W-MK-030 W-MT-024 W-MT-025 W-MT-026

8/8/96 8/7/96 8/6/96 8/6/96 9/12/96 8/7/96 8/7/96 8/7/96
Dupl.

ug/L ND(10) ND(10) ND110) ND(10) ND(10) ND(10) ND(10)UJ
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a

NITROBENZENE

PENTACHLOROPHENOL
PHENANTHRENE
PHENOL
PYRENE

Pesticides

4,4'-DDD
4,4'-DDE
4,4'-DDT
ALDRIN

ALPHA-BHC
ALPHA-CHLORDANE
BETA-BHC

DELTA-BHC
DIELDRJN

ENDOSULFAN [
ENLXDSULFAN 11
ENDOSULFAN SULFATE
ENDRJN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (L1NDANE)
GAMMA-CHLORDANE
HEPTACHLOR
HEPTACHLOR EPOX1DE
METHOXYCHLOR

TOXAPHENE

PCBs

AROCLOR 1016
AROCLOR 1221
AROCLOR 1232
AROCLOR 1242
AROCLOR 1248
AROCLOR 1254
AROCLOR 1260

Metals

ALUMINUM -DISS
ANTIMONY-D1SS
ARSENIC -DISS

BARIUM -DISS

3\3\J:\DBASEGRP\CHEM\7000\7043\Table 5 - Summary of Analytical R
Q

ug/L

ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L
mg/L
mg/L
mg/L

NLXIO)
ND(50)
ND(10)
NLXIO)
ND(10)

NLXO.OSO) UJ
NLXO.OSO) UJ
NLX0.050) UJ
ND(0.050) UJ
NLXO.OSO) UJ
ND(0 050) UJ
ND(0.050) UJ
ND(0.050) UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
ND(0.050) UJ
NLXO.OSO) UJ
NLXO 050) UJ
ND(0.050) UJ
ND(0.050) UJ
NLXO.OSO) UJ
NLX0.050) UJ
NLXO.OSO) UJ
ND(0.25)UJ
ND(2.0)UJ

ND(1.0)UJ
ND(1.0)UJ
ND(LO)UJ
ND(I.O)UJ
ND(1.0)UJ
ND(I.Q)UJ
ND(].0)UJ

NLX0.20)
ND(0.060)
NLXO.OIO)
NLX0.20)

ND(!0)
ND(50)
ND(10)
NLXIO)
ND(IO)

ND(0.050)UJ
ND(0050)UJ
NLXO.OSO) UJ
ND(0.050)UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.050)UJ
ND(0.050) UJ
ND(0.050)UJ
NLXO.OSO) UJ
ND(0.050) UJ
NLXO.OSO} UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
NLX0.050) UJ
ND(0.050) UJ
NLXO.OSO) UJ
ND(0.050) UJ
ND(0.25) UJ
ND(2.0)UJ

ND{I.O)UJ
ND(1.0)UJ
ND(I.O)UJ
ND(I.O)UJ
ND(I.O)UJ
ND(1.0)UJ
ND(1.0)UJ

NLX0.20)
ND<0.060)
ND(O.OIO)
ND(0.20)

ND(10)
ND(50)
ND(10)
NLXIO)
ND(10)

ND(0050)UJ
ND(0.050) UJ
NLX0.050JUJ
NLX0.050) UJ
ND(0.050) UJ
ND(0 050) UJ
ND(0.050) UJ
NLXO.OSO) UJ
NLXO 050) UJ
NLXO 050) UJ
ND(0.050) UJ
ND(0.050)UJ
NLXO.OSO) UJ
ND(Q.050) UJ
NLX0.050) UJ
ND(0 050) UJ
ND(0.050) UJ
ND(0.050) UJ
NLXO.OSO) UJ
NLX0.25) UJ
ND(2.0)UJ

ND(1.0)UJ
ND(1.0)UJ
ND(I.O)UJ
ND(].0)UJ
ND(10) UJ
ND(1.0)UJ
ND(I.O)UJ

NLX0.20)
NLX0.060)
ND(O.OIO)
ND(0.20)

ND(IO)
ND(50)
ND(]0)
ND(10)
ND(10)

ND(0.050)UJ
NLXO.OSO) UJ
ND(0.050)UJ
NLXO.OSO) UJ
NLXO 050) UJ
ND(0.050)UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.050) UJ
ND(O.OiO) UJ
NLX0.050) UJ
NLX0.050) UJ
ND(0.050) UJ
ND(0.050) UJ
NLX0.050) UJ
NLX0.050) UJ
ND(0 050) UJ
ND(0.050)UJ
ND(0.25)UJ
ND(2.0) UJ

NCKI.OJUJ
ND(I.O)UJ
ND(1.0)UJ
ND(1.0)UJ
ND(I.O)UJ
ND(1.0)UJ
ND(I.O)UJ

ND(0.20)
ND(0.060)
ND(0.010)
ND{0.20)

NLXIO)
ND(50)

NLXIO)
NLXIO)
NLXIO)

NLX0.050) UJ
NLX0.050) UJ
NLX0.050) R
NLX0.050) UJ
NLX0.050) UJ
ND(0.050)UJ
ND(0.050) UJ
NLX0.050) UJ
NLX0.050) UJ
ND(0.050) UJ
NLX0.050) UJ
NCH0.050) UJ
NLXO.OSO) UJ
ND(0.050) UJ
ND(0.050)UJ
NCX0.050)R
NLX0.050) UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.25)UJ
NLX2.0) UJ

NLXI.OUJ
ND(1.0)UJ
ND(1.0)UJ
ND(I.O)UJ
ND(I.O)UJ
ND(1.0)UJ
ND(1.0)UJ

NLX0.20)
NLX0.060)
NLX0.010)
ND(020)

ND(IO)
NLX50)
ND(IO)
ND(10)
ND(10)

ND(0 050) UJ
ND(0.050) UJ
NLX0.050) UJ
NLX0.050)UJ
ND(0.050)UJ
ND(0.050) UJ
ND(O.OSO) UJ
NLXO.OSO) UJ
ND(0.050) UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
NLX0.25)UJ
NLX20)UJ

ND(1.0)UJ
NLX1.0)UJ
ND(1.0)UJ
NLX1.0)UJ
ND(1.0)UJ
ND(1 0)UJ
ND(1.0)UJ

NLX0.20)
NLX0.060)
NLXO.OIO)
NLX0.20)

ND(IO)
ND(50)
ND(10)
ND(IO)
ND(10)

ND(0 050) UJ
ND(O.OSO) UJ
ND(O.OSO) UJ
ND(0 050) UJ
ND(0 050) UJ
ND(0050)UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
ND(0.050) UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
NLXO 050) UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
NLXO.OSO) UJ
ND(0 050) UJ
NLXO.OSO) UJ
ND(0.25)UJ
NEK2.0) UJ

NLX1.0)UJ
ND(1.0)UJ
NLX1.0)UJ
ND(].0)UJ
ND(I.O)UJ
ND(1.0)UJ
ND(I.O)UJ

NLX0.20)
ND(0.060)
NLXO.OIO)
NLX0.20)

ND(IO)UJ
ND(50) UJ

ND(IO)UJ
ND(10)UJ
ND(IO)UJ

NLXO.OSO) UJ
NLXO.OSO) UJ
ND(0.050)UJ
ND(O.OSO) UJ
ND(O.OSO) UJ
ND(O.OSO) UJ
ND(0.050) UJ
ND(0.050)UJ
ND(O.OSO) UJ
ND(O.OSO) UJ
ND(O.OSO) UJ
NLXO.OSO) UJ
ND(O.OSO) UJ
ND(O.OSO) UJ
NDfO.OSO) UJ
ND(O.OSO) UJ
ND(O.OSO) UJ
NLXO 050) UJ
NLXO.OSO) UJ
ND(0.25)UJ
ND(2.0)UJ

NLX1 0)UJ
ND(1.0)UJ
ND(l.O)UJ
ND(1.0)UJ
ND(I.O)UJ
ND(I.O)UJ
ND(1.0)UJ

ND(0.20)
NLX0.060)

0.042
0.69
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Table 5

Summary of Analytical Results for Groundwaler Samples
August/September 1996
Garland Road Landfill Site

Location:
Sample ID:
Sample Date:

Parameter

Metals (Cont'd)

BERYLLIUM -DISS
CADMIUM -DISS
CALCIUM -DISS
CHROMIUM -DISS
COBALT -DISS
COPPER -DISS
IRON -DISS
LEAD -DISS
MAGNESIUM -DISS
MANGANESE -DISS
MERCURY -DISS
NIC1CEL-DISS
POTASSIUM -DISS
SELENIUM -DISS
SILVER -DISS
SODIUM -DISS
THALLIUM -DISS
VANADIUM -DISS
ZINC-DISS

General Chemistry

TOTAL CYANIDE

Units

Page I (d)
Date Printed: October 3. 1996

Time Printed: 4:59 pm

D-l
W-MT-028

8/8/96

D-2
W-MT-021

8/7/96

D-3
W-MT-012

8/6/96

D-3
W-MT-013

8/6/96

Dupl.

D-3
W-MK-030

9/12/96

S-l
W-MT-024

8/7/96

S-2
W-MT-025

8/7/96

S-3
W-MT-026

8/7/96

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

ND(0.0050)

ND(0.0050)
108

ND(0.010)
ND(0.050)

ND(0.025)

ND(0.10)
ND(0.0030)

37.9
0.023

ND(000020)
ND(0.040)
ND(5.0)
ND(0.0050)
ND(0.010)

7.6
ND(0010)
ND(0.050)
ND(0.050)

ND(0.0050)

ND(0.0050)
88.5

ND(0.010)

ND(0.050)

ND(0.025)
ND(0.10)

ND(0.0030)

43.9
0.088

ND(0.00020)
ND(0.040)
ND(5.0)
ND(0.0050)
ND(0.010)

6.1
ND(OOIO)
ND(O.OSO)
ND(0.050)

ND(0.0050)
ND(0.0050)

84.6
NCK0.010)

ND(0.050)

ND(0.025)
ND(0.10)

ND(0.0030)
30.4

ND(0.015)
ND(0.00020)
ND(0.040)
ND(5.0)
ND(0.0050)
ND(O.OIO)

67
N D ( O O I O )
ND(0.050)

0 IS

ND(0.0050)
ND(0.0050)

85.4
ND(0.010)

ND(0.050)

ND(0.025)

ND(O.IO)

ND(0.0030)
30.1

ND(O.OI5)
ND(0.00020)
ND(0.040)
ND(5.0)
ND(0.0050)
ND(0.010)

6.5
ND(OOIO)
ND(0050)
ND(0.050)

ND(0.0050)
ND(0.0050)

79
ND(0.010)

ND(0.050)

ND(0.025)
ND(0.10)

ND(0.0030)
26.3

ND(0.015)

ND(0.00020)
ND(0.040)

ND(5.0)

ND(0.0050)
ND(O.OIO)

5.5
NCK0010)
ND(0050)
ND(O.OSO)

ND(0.0050)

ND(0.0050)
87

ND(O.OIO)
ND(0.050)

ND(0.025)
ND(O.IO)

ND(0.0030)
32.6

ND(0.015)

N 0(0.00020)
ND(0.040)

ND(5.0)
ND(0.0050)
ND(O.OIO)
ND(5.0)
N D ( O O I O )
ND(O.OSO)
ND(0.050)

ND(0.0050)

ND(0.0050)
87 1

ND(0.010)
ND(0.050)

ND(0.025)

ND(O.IO)

ND(0.0030)
34.7

0.028

ND(0.00020)
0.065

ND(5.0)
ND(0.0050)
ND(0.010)

6.7
ND(O.OIO)
ND(0.050)
ND(0050)

ND(0.0050)
ND(0.0050)

88.6
ND(0010)

ND(0.050)

ND(0025)
4.9

ND(00030)
82.2

0.088
ND(0.00020)
ND(0.040)

30
ND(0.0050)
ND(0.010)

44.9
ND(OOIO)
ND(0.050)
ND(0050)

mg/L ND(0.010) ND(0.010) ND(0.010) ND(O.OIO) ND(O.OIO) ND(O.OIO) ND(0.010) ND(O.OIO)
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Table 5

Summary of Analytical Results for Groundwaier Samples
August/September 1996
Garland Road Landfill Site

Location:
Sample ID:
Sample Date:

Parameter

Volatile Organics

1. 1,1-TRJCHLOROETHANE
1.1,2.2-TETRACHLOROETHANE
1. 1,2-TRJCHLOROETHANE
1,1-DlCHLOROETHANE
U-D1CHLOROETHENE
1,2-DICHl.OROETHANE
1,2-DICHLOROETHENE (TOTAL)
1,2-DlCHLOROPROPANE
2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOM ETHANE
CARBON D1SULF1DE
CARBON TETRACHLORJDE

Page 2 (a)
Date Primed: October 3, 1996

Time Printed: 5:00 pm

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

S^»
W-MT-022

8/7/96

ND(50)
ND(50)
ND(50)
ND(50)
ND<50)
ND(SO)

960
ND(50)
ND(SOO)
ND(500)
ND(500)
ND(500)
ND(50)
ND(50)
ND(50)
ND(50)
ND(50)
ND(50)

S-5
W-MT-023

8/7/96

ND(10)
ND(10)
ND(10)
ND(10)
ND(tO)
ND(10)

130
ND(10)
ND(IOO)
ND(IOO)

I 5 J
ND(IOO)
ND(10)
ND(10)
ND(IO)
ND(10)
ND(10)
ND(IO)

S-6
W-MT-014

8/6/96

ND(5.0)
ND(5.0)
NLX50)
ND(5.0)
ND(50)
ND(50)

5.
ND(5.0)
ND(50)
ND(50)
ND(50)
27 1
ND(5.0)
NLX50)
ND(5.0)
ND(5.0)
NEK5.0)
ND(5.0)

S-6
W-MK-031

9/12/96

NCH5.0)
NCK5.0)
NCH5.0)
ND(50)
ND(5.0)
ND(5.0)

2 3.0 J
ND(5.0)
ND(50)
ND(50)
ND(50)
ND(50)
ND(5.0)
ND<50)
ND(50)
ND(50)
ND(5.0)
ND(5.0)

S-6
W-MK-032

9/12/96
Dupl.

ND(5.0)
ND(5.0)
NCK5.0)
NEX5.0)
ND(5.0)
ND(5.0)
3.8 J
ND<5.0)
ND(50)
NCK50)

ND<50)
ND(50)
ND(50)
ND(5.0)
ND(5.0)
NCX5.0)
ND(5.0)
ND(5.0)
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CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,3-DlCHLOROPROPENE
DIBROMOCHLOROMETHANE
ETHYLBENZENE
METHYLENE CHLORIDE
STYRENE
TETRACHLOROETHENE
TOLUENE
TRANS-1,3-DICHLOROPROPENE
TR1CHLOROETHENE
VINYL CHLORIDE
XYLENES (TOTAL)

Semi-volatile Organics

1,2,4-TRJCHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DlCHLOROBENZENE
2,2'-OXYBIS( I -CHLOROPROPANE)
2,4,5-TRICHLOROPHENOL
2.4,6-TRlCHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETH YLPHENOL
2,4-DINITROPHENOL
2,4-D[NITROTOLUENE

S\5U:VDBASEGRP\CHEM\7000\7043\Table 5 - Summary of Analytical R
Q

Table 5

Summary of Analytical Results for Groundwater Samples
August/September 1996
Garland Road Landfill Site

Location:
Sample ID:
Sample Date:

Parameter

Semi-volatile Organics (Cont'd)

2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L

ug/L

ND(50)
ND(100)
ND(50)
ND(IOO)
ND(50)
ND(50)
ND(50)
ND(50)
ND(50)
ND(50)
ND(50)
ND(50)

63 J
ND(50)

ND(10)
ND(10)
ND(10)
ND<10)
ND(IO)
ND(10)
ND(IO)
ND(IO)
ND(IO)
ND(50)
ND(10)

ND(10)
ND(20)
ND(10)
ND(20)
ND(10)
ND(10)
ND(10)
ND(10)
ND(10)
ND(IO)

ND(IO)
450ND{10)

ND(10)

ND(10)
ND(10)
ND(IO)
ND(10)
ND(10)
ND(10)
ND(IO)
ND(IO)
4.6 J
ND(50)
ND(10)

ND(50)
ND(10)
ND(5.0)
ND(10)
ND(5.0)
ND(5.0)
ND{5.0)
ND(5.0)
ND{5.0)
ND{5.0)

21 ND(5.0)
ND(5.0)

57 ND(10)
ND(i.O)

ND<10)
ND<10)
ND(IO)
ND(10)
ND(IO)
ND<10)
ND(IO)
ND(10)
ND(IO)
ND(50)
ND<10)

ND(5.0)
ND(IO)
ND(5.0)
ND(IO)
ND(5.0)
ND{5.0)
ND(5.0)
ND(5.0)
ND<5.0)
ND{5.0)
ND(5.0)
ND(5.0)

23
ND(IO)
ND(5.0)

ND(10)
ND(10)
ND(IO)
ND{10)
ND(10)
ND(IO)
ND(10)
ND(10)
ND(IO)
ND(50)
ND{10)

ND(5.0)
ND(IO)
ND(5.0)
ND(IO)
ND(5.0)
ND(5.0)
ND(5.0)
ND(5.0)
ND(50)
ND(S.O)
ND(5.0)
ND{5.0)

23
ND(10)
ND(5.0)

ND(10)
ND(10)
ND(10)
ND<10)
ND(10)
ND(10)
ND(IO)
ND(10)
ND(10)
ND(50)
ND<10)

27

Page 2(b)
Date Printed: October 3, 1996

Time Printed: 5:00pm

Units

ug/L

ug/L

S-4
W-MT-022

8/7/96

ND(10)
ND(10)

S-5
W-MT-023

8/7/96

ND(IO)
ND(10)

S-6
W-MT-014

8/6/96

ND{10)
ND(10)

S-6
W-MK-031

9/12/96

ND(IO)
ND(10)

S-6
W-MK-032

9/12/96
Dupl.

ND(10)
ND(10)
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2-CHLOROPHENOL
2-METHYLNAPHTHALENE
2-METHYLPHENOL .
2-NITROANILINE
2-NITROPHENOL
3,3'-DJCHLOROBENZIDINE
3-NITROANILINE
4.6-DIN1TRO-2-METHYLPHENOL
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3-METHYLPHENOL
4-CHLOROANILFNE
4-CHLOROPHENYL PHENYL ETHER
4-METHYLPHENOL
4-NITROANILINE
4-NITROPHENOL
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(GH[)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL) ETHER
BIS(2-ETHYLHEXYL) PHTHALATE
BUTYL BENZYL PHTHALATE
CARBAZOLE
CHRYSENE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIBENZ(A>H)ANTHRACENE
D1BENZOFURAN
D1ETHYL PHTHALATE
DIMETHYL PHTHALATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTAD1ENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENCK1.2,3-CD)P YRENE
1SOPHORONE
N-NITROSODI-N-PROPYLAMINE
N-NITROSODIPHENYLAM1NE

6\6V:\DBASEGRP\CHEMY7000\7043\TabIe 5 - Summary of Analytical R
a

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

NCXIO)
ND(IO)
ND(IO)
NEXJO)
ND(IO)
ND(50)
ND(50)
ND(50)
ND(10)
ND(10)
ND(10)
ND(IO)
NEK 10)
ND(50)
ND(50)
NCXIO)
ND(10)
ND(10)
ND(10)
NCXIO)
ND(10)
ND(10)
ND(10)
ND(IO)
NCXIO)
ND(IO)
ND(10)
NCKIO)
ND(10)
ND(10)
NCKIO)
ND(10)
ND(10)
ND(IO)
ND(iO)
ND(IO)
ND(IO)
ND(10)
ND(IO)
ND(IO)
ND(10)
ND(10)
ND(!0)
ND(IO)
NCKIO)

ND(IO)
ND(IO)
ND(10)
NCKSO)
ND(10)
ND(50)
NCKSO)
ND(50)
NCXIO)
ND(10)
ND<10)
NEXIO)

ND(50)
NCX50)
NCX10)
NCXIO)
ND(10)
ND(IO)
ND(10)
ND(10)
ND(IO)
ND(10)
ND(10)
ND(10)
NEX10)
ND(10)
ND(10)
NCXIO)
NCXIO)
ND(IO)
ND(10)
ND(!0)
ND(10)
ND(IO)
NCXIO)
ND<10)
ND(10)
ND(IO)
ND(10)
ND(IO)
ND(IO)
NEXIO)
NEKIO)
NCKIO)

ND(IO)
NEXIO)
NtXIO)
NEX50)
NCXIO)
NEX30)
NCX50)
ND(50)
NCXIO)
ND(10)
ND(IO)
ND(10)

19 NCKIO)
ND(50)
ND(50)
NCKIO)
NCKIO)
NCKIO)
NEKIO)
NCXIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NLXIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
1.9U
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)

ND(IO)
ND(IO)
NCKIO)
NCK50)
NCKIO)
NCK50)
NCK50)
NLX50)
NCKIO)
ND(10)
ND(10)
NCKIO)
NCKIO)
ND(50)
NEK50)
NEKIO)
NCKIO)
NCKIO)
NCKIO)
ND(10)
NCKIO)
NEKIO)
NCKIO)
NCKIO)
ND(IO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCH10)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
ND(10)
NCKIO)
ND(IO)
NCKIO)
ND(10)
ND(10)
NCKIO)

ND(IO)
NCKIO)
NCKIO)
NCKSO)
NCXIO)
NCK50)
NEKSO)
ND(50)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCXIO)
NCKSO)
NCK50)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCXIO)
NCXIO)
NCKIO)
NCXIO)
NCKIO)
NCXIO)
NEKIO)
NCXIO)
NCKIO)
NCXIO)
NCKIO)
ND(10)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCKIO)
NCXIO)
NCXIO)
NCKIO)
NCKIO)
ND(IO)
NCXIO)
NCXIO)
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Table 5

Summary of Analytical Results for Groundwater Samples

August/September 1996

Garland Road Landfill Site

Location
Sample ID:

Sample Date:

Parameter

Semi-volatile Organics (Cont'd)

NAPHTHALENE
NITROBENZENE

PENTACHLOROPHENOL

PHENANTHRENE
PHENOL

PYKENE

Pesticides

4.4'-DDD
4.4'-DDE

4.4'-DDT
ALDRTN

ALPHA-BHC

ALPHA-CHLORDANE
BETA-BHC
DELTA-BHC
DIELDR1N

ENDOSULFAN 1

ENDOSULFAN II
ENDOSULFAN SULFATE
ENDRIN

ENDRJN ALDEHYDE

ENDRTN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOXAPHENE

PCBs

AROCLOR 1016
AROCLOR 1221

Page 2(c)
Date Printed: October 3. 1996

Time Printed: 5:00pm

Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

ug/L

ug/L
ug/L

S-4
W-MT-022

8/7/96

ND(10)
ND(IO)
ND(50)
ND(10)
ND(IO)
ND(10)

ND(0.050) UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0 050) UJ
ND(0.050) UJ
ND(0 050) UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.050)UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.050) UJ
ND(O.OSO) UJ
ND(0 050) UJ

ND(0050)UJ
ND(0.25)UJ
ND(2.0)UJ

ND(1.0)UJ
ND(1 0)UJ

S-5
W-MT-023

8/7/96

ND(10)
ND(10)
ND(50)
ND(10)
3.2 J
ND(IO)

ND(0.050) UJ
ND(0.050) UJ
ND(0.050)UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.050)UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.050) UJ
ND(O.OSO) UJ
ND(0.050) UJ
ND(O.OSO) UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.050) UJ
ND(O.OSO) UJ
ND(0.050) UJ
ND(0 050) UJ
ND(0.050) UJ

ND(0.25) UJ
ND(2.0)UJ

ND(I.O)UJ
ND(1.0)UJ

S-6
W-MT-014

8/6/96

ND(10)
ND(10)
ND(50)
ND(10)
ND(10)
ND(10)

ND(0.050) UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.050)UJ
ND(0 050) UJ
ND(0 050) UJ
ND(0050)UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.050)UJ
ND(0.050) UJ
ND(0050)UJ
ND(0.050) UJ
ND(0.050) UJ
ND(0.050)UJ
ND(0.050) UJ
ND(0.050)UJ
ND(0050)UJ
ND(0.050)UJ

ND(0 25) UJ
ND(20)UJ

ND(1.0)UJ
ND(1.0)UJ

S-6
W-MK-031

9/12/96

ND(10)
ND(10)
ND(50)
ND(10)
ND(IO)
ND(10)

ND(0.050) R
ND(0.050) R
ND(0.050) R
ND(0.050) R
ND(0.050) R
ND(O.OSO) R
ND(0.050) R
ND(0.050)R
ND(0.050) R
ND(0 050) R
ND(0.050) R
ND(O.OSO) R
ND(0.050) R
ND(0.050) R
ND(O.OSO) R
ND(0.050) R
ND(O.OSO) R

ND(O.OSO) R
ND(O.OSO) R
ND(0 25) R
ND(2.0) R

ND(1.0)R
ND(1.0)R

S-6
W-MK-032

9/12/96
Dupl

ND( 10)
ND(10)
NEK50)
ND(10)
ND(10)
ND(10)

ND(0.050) R
ND(0.050) R
ND(0.050) R
ND(0.050) R
ND(0.050) R
ND(0.050) R
ND(0.050) R
ND(0.050) R
ND(0.050) R
ND(0.050)R
ND(0.050) R
ND(0 050) R
ND(O.OSO) R
ND(O.OSO) R
ND(0.050) R
ND(0.050) R
ND(0.050) R
ND(O.OSO) R
ND(0.050) R
ND(025)R
NLX2.0) R

ND(I.O)R
ND(1.0)R
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AROCLOR 1232
AROCLOR 1242
AROCLOR 1248
AROCLOR 1254
AROCLOR 1260

Metals

ALUMINUM -D1SS
ANTIMONY -D1SS
ARSENIC -DISS
BARIUM -DISS

7\7\J;VDBASEGRP\CHEMY7000\7043\Table 5 - Summary of Analytical R
a

ug/L
ug/L
ug/L
ug/L
ug/L

mg/L
mg/L
mg/L
mg/L

ND(1.0)UJ
ND(1.0)UJ
ND(1.0)UJ
ND(1 0 )UJ
N D ( I . O ) U J

ND(0.20)
ND(0.060)
NEXO.OIO)
ND(0.20)

ND(1.0)UJ
ND(].0)UJ
ND(1.0)UJ
ND(1 0)UJ
ND(I .O)UJ

ND(0.20)
ND(0060)
ND(OOIO)

0.78

NCKI 0)UJ
N D ( I . O ) U J
ND(1.0)UJ
ND(I .O)UJ
ND(I 0)UJ

NLX0.20)
ND(0.060)
NLXO.OIO)
NCK020)

ND(l.O)R
ND(1.0)R
N«l 0)R
NDU 0)R
NtXI 0)R

ND(020)
NCK0060)
ND(0.010)
NW.20)

ND(I.O)R
ND(I 0)R
ND(I .O)R
ND(1.0)R
ND(1.0)R

ND(0.20)
ND(0.060)
ND(O.OIO)
ND(0.20)

Table 5

Summary of Analytical Results for Ground water Samples
August/September 1996
Garland Road Landfill Site

Location:
Sample ID:
Sample Date:

Parameter

Metals (Cont'd)

BERYLLIUM -DISS
CADMIUM -DISS
CALCIUM -DISS
CHROMIUM -DISS
COBALT-DISS
COPPER -DISS
IRON -DISS
LEAD -DISS
MAGNESIUM -DISS
MANGANESE-DISS
MERCURY -DISS
NICKEL -DISS
POTASSIUM -DISS
SELENIUM -DISS
SILVER -DISS
SODIUM -DISS
THALLIUM -DISS
VANADIUM -DISS
ZINC -DISS

Page 2(d)
Date Primed: Octobers, 1996

Time Printed: 5:00 pm

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

S^t
W-MT-022

8/7/96

ND<0.0050)
ND(0.0050)

97.9
ND(OOIO)
ND(0.050)
ND(0.025)
ND(O.IO)
ND(0.0030)

45.6
0.56

ND(0.00020)
NLX0.040)
ND(5.0)
ND(00050)
ND(0.010)

64
N D ( O O I O )
ND(0.050)
ND(0050)

s-s
W-MT-023

8/7/96

ND(0.0050)
ND(0.0050)

138
ND(OOIO)
ND(0050)
ND(0.025)

23.5
ND(0.0030)

41.5
0.53

ND(000020)
ND(0.040)
ND(50)
ND(OOOSO)
ND(00!0)

5.4
N D ( O O I O )
ND(0050)
ND(0050)

S-6
W-MT-014

8/6/96

ND(0.0050)
NDC0.0050)

91.1
ND(O.OIO)
ND(0.050)
NLX0025)
ND(O.IO)
ND(0.0030)

33.6

S-6
W-MK-031

9/12/96

NDC0.0050)
NW0.0050)

77.4
NCKOOlO)
ND(0.050)
ND(0.025)
NP(0.10)
ND(0.0030)

27
0.045ND(O.OI5)

ND(000020)
ND(0040)
ND(5.0)
ND(0.0050)
ND(O.OIO)

7.6
ND(O.OIO)
ND(0050)
ND(0.050)

ND(0.00020)
NtXO.040)
ND(5.0)
NCK0.0050)
ND(O.OIO)

5.2
N D ( O O I O )
NIX0050)
NIX0050)

S-6
W-MK-032

9/12/96
Dupl.

ND(0.0050)
ND(0.0050)

68.8
ND(O.OIO)
ND(0050)
ND(0.025)
ND(O.IO)
ND(0.0030)

233
0.016

ND(000020)
ND(0.040)
ND(5.0)
ND(0.0050)
ND(O.OIO)
ND(5.0)
ND(O.OIO)
ND(0050)
ND(0.050)
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General Chemistry

3 TOTAL CYANIDE mg/L ND(0 010) ND(0.010) ND(0010) ND(0.010) ND(0.010)

ST 8\8\J:\DBASEGRP\CHEMY7000\7043\Table 5 - Summary of Analytical R
-r-t LJ

ND Not detected.
~ Not analyzed.
J Estimated result. Result is less than RL and greater than or equal to the MDL.
B Method blank contamination. The associated method blank contains the target analyte at a rcportable level.
U Qualified as not detected at the associated value.
UJ Mot detected. Associated detection limit is estimated.
R Rejected. The absence of the analvte cannot be verified.
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Chemicals Detected in Fish Tissue Collected from the Stillwater River Study Area, 1994 by OEPA

Sampling Location - By River Mile

Parameter

23.4

Channel
Catfish
SFFC

23.4

Large
Mouth
Bass
SOF

23.4

Common
Carp
SOFC

17.4

Common
Carp
WBC

17.4

Common
Carp
SOFC

17.4

Small-
mouth
Bass
SOFC

17.4

Channel
Catfish

SFF

Metals (mg/kg)

Mercury 1.04 0.20 0.22 <0.08 0.19 0.23 0.18

recycled paper ecology and environment .



Chemicals Detected in Fish Tissue Collected from the Stillwater River Study Area, 1994 by OEPA

Sampling Location - By River Mile

Parameter

15.4

Channel
Catfish

SFF

15.4

Small
Mouth
Bass
SOF

15.4

Common
Carp
WBC

14.7

Channel
Catfish
SFFC

14.7

Small-
mouth
Bass
SOFC

14.7

Common
Carp
WBC

12.1

Small-
mouth
Bass
SOFC

Pesticides (pg/kg)

Heptachlor
Epoxide

4,4'-DDE

Dieldrin

4,4'-DDD

4,4'-DDT

Endosulfan
Sulfate

3.1

22

24

4.3

3.6

5.6

<1.6

<3.3

7.5

<3.3

<3.3

<3.3

3.4

27

25

7.5

<3.2

11

2.6

18

25

18

12

<3.3

<1.7

<3.3

<3.3

<3.3

<3.3

<3.3

3.9

32

27

8.8 .

7.5

<3.3

<1.6

3.8

7.1

<3.3

<3.3

<3.3

Metals (mg/kg)

Mercury 0.21 0.55 0.10 0.28 0.32 0.16 0.21 '

recycled paper nml rn*ir*mm«-nf



Chemicals Detected in Fish Tissue Collected from the Stillwater River Study Area, 1994 by OEPA

Sampling Location - By River Mile

Parameter

12.1

Small
Mouth
Bass
SOF

12.1

Common
Carp
WBC

15.4D

Common
Carp
WBC

Pesticides (vglkg)

Heptachlor
Epoxide

4,4'-DDE

Dieldrin

4,4'-DDD

Endrin
Aldehyde

Endosulfan
Sulfate

Melhoxy-
chlor

<1.7

<3.3

4.9

<3.3

<3.3

<3.3

<17

2.8

25

12

4.3

<3.3

<3.3

<16

4.6

32

29

9.9

5.2

11

21

Metals (mg/kg)

Mercury 0.44 0.11 0.13

recycled paper ecology und environment
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(Ba

Site Name: [Garland Road Landfill Site Exposure Point Concentrations

Soil
Chemical

Arsenic
Aroclor 1248
Aroclor 1254
Beryllium
Benzo(a)anthracene
Benzo(b)f1uroanthene
Benzo(k)flutoanthene
Benzo(a)pyrene
Benzo(g,h,i)perylene
Bis(2-ethylhexyl)phthalate
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Lead
Mercury
Methylene Chloride
Phenanthrene
Trichloroethene

Cone,
(mg/kg)

1.1E+1
6.1E+0
5.0E+0
6.7E-1
1.5E+0
1.0E+0
1.2E+0
1.2E+0
5.7E-1
1.9E+1
6.4E-2
.5.6E-1
1.1E+3
6.6E-1
4.0E-2
2.6E+0
5.1E-2

Sediment
Chemical

Arsenic
Aroclor 1221
Benzo(a)anthracene
Benzo(b)fluoranthene
Beryllium
Bis(2-ethylhexyl)phthalate
Lead
Mercury
Phenanthrene

Concentration
(mg/kg)

7.7E+0
3.6E-2
1.2E-1
2.1E-1
6.4E-1
2.0E-1
3.4E+1
8.0E-2
3.9E-1

Fish
Chemical

Aroclor 1254

Cone,
mg/kg

4.9E-2

Air Factors
Chemical

Arsenic
Aroclor 1248
Arocjpr 1254
Beryllium
Benzo(a)anthracene
Benzo(a)anthracene
Benzo(b)fluroanthene
3enzo(k)fluroanthene
Benzo(a)pyrene
Benzo(g,h,i)perylene
Bis(2-ethylhexyl)phthalate
lndeno(1 ,2,3-cd)pyrene
Lead
Mercury
Methylene Chloride
Phenanthrene
Trichloroethene

(mgj/kg)
VF

NA
1.2E+6
2.5E+6

NA
NA
NA
NA

1.4E+9
NA

5.7E+8
NA
NA
NA
NA

4.1E+4
2.5E+6
3.5E+3

PEF

1.3E+9
1.3E+9
1.3E+9
1.3E+9
1.3E+9
1.3E+9
1.3E+9
1.3E+9
1.3E+9
1.3E+9
1.3E+9
1.3E+9
1.3E+9
1.3E+9
1.3E+9
1 .3E+9
1.3E+9

Filename: GARLAN-1.XLS
Data: 3/26/97 Ecology and Environment, Inc.



1
TJ

Participate Emission Factor

PEF Equation:

Where:
PEF
Q/C

V
Um

U,

F(x)

PEF = Q/C x
3600 s/h

0.036 x (1 -V) x (LUU.r x F(x)
Defaults Actual

Particulate emission factor (m3/kg)
Inv. of the mean cone, at the ctr. of a 0.5-
acre2 source (g/m2-s per kg/m3)

Fraction of vegetative cover (unitless)
Mean annual windspeed (m/s)
Equivalent threshold value of windspeed at
7 m (m/s)

Function dependent on Um/Ut derived
using Cowherd (1985) (unitless)

1.316E+09
90.8

0.5
4.69

11.32

0.194

1.316E+09
90.8

0.5
4.69

11.32

0.194

Source: Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual, (Part B, Development of Risk-Based Preliminary
Remediation Goals) Interm, Publication 9285.7-01 B



Soil-to-Air Volatilization Model

o.
T3

VF =
LS * VDH'SQRT(3.14 • a ' T)

2'AR*D«,'E'K1. '0.001

and

where: VF volatilization factor Ps
LS length of area (m) T
V wind speed (m/s) Di
DH diffusion height (m) H
AR area (cm2) Kd
D.i effective diffusivity (cmj/s) = Di'E033 K^
E soil porosity ' OC
Ki, soil/air partition coefficient (g soil/cm3 air)

= H/41 «<,

soil density (gJcm1)
exposure time (s)
molecular diffusivity (cm2/s)
Henry's Law constant (atm-mVmol)
soil-water coefficient (cm3/g) = Koc •
organic carbon coefficient (cm3/g)
organic cannon of soil (fractional)

OC

P^S8feS^^i:>-
Arsenic
A/odor 1248
Aroclor 1 254
Beryllium
Benzo(a)anthracene
Benzo(b)fluroanthene
Benzo(k)fturoanthene
Benzo(a)pyrene
Benzo(g,h,i)perylene
Bis(2-ethylhexyl)phthalate
Dieldrin
lndeno(1 ,2.3-cd)pyrene
Lead
Mercury
Methylene Chloride
Phenanlhrene
Trichloroethene

,,rA.-. ,,./-,. 1 . .. K-VJ
CfTr/1" ' " ' •IfTHn ftllO( " ' CtTt /fl ""

50E-02 28E-03 56200
50E-02 20E-03 81800

4.8E-02 1.6E-06 5500000

3.9E-02 1.1E-05 41BOOOO

1.0E-01 2.6E-03 8.8
75E-02 1.6E-04 1400
8.1E-02 8.9E-03 12589

,,.v , ., ^•^••••PH..̂ a ,̂̂ %.̂ ^ «
: itvt ' '• m1 • • • - ' • • • m - • • • ' tnf ••-:•'•"•' affli ••.• .«?•••;•• '• : g/m' - v'--«-' r :: •••arfla ''•'.• gOinf- ' -' • ftwaon mfit

2.25 45 2 20E+07 O.OE+00 0.35 2.65 7.9E+08 0 O.OE+00 0.02 O.OE+00
225 45 2 20E+07 3.5E-02 0.35 2.65 7.9E+08 57324 2.0E-06 1.02 1.4E-08
2.25 45 2 2.0E+07 3.5E-02 0.35 2.65 7.9E+08 165236 5.0E-07 2.02 3.6E-09
2.25 45 2 20E+07 O.OE+00 0.35 2.65 7.9E+08 0 O.OE+00 3.02 O.OE+00
2.25 45 2 20E+07 O.OE+00 0.35 2.65 7.9E+08 0 O.OE+00 4.02 O.OE+00
2.25 45 2 20E+07 O.OE+00 0.35 2.65 7.9E+08 0 O.OE+00 5.02 O.OE+00
225 45 2 2.0E+07 O.OE+00 0.35 2.65 7.9E+06 0 O.OE+00 6.02 O.OE+00
225 45 2 20E+07 3.4E-02 0.35 265 7.9E+08 38610000 1.6E-12 7.02 1.1E-14
2.25 45 2 20E+07 O.OE+00 0.35 2.65 7.9E+08 0 O.OE+00 8.02 O.OE+00
2.25 45 2 2.0E+07 2.7E-02 0.35 2.65 7.9E+08 37703600 1.2E-11 9.02 6.7E-14
2.25 45 2 20E+07 O.OE+00 035 2.65 7.9E+08 0 O.OE+00 10.02 O.OE+00
2.25 45 2 2.0E+07 O.OE+00 0.35 2.65 7.9E+08 0 O.OE+00 11.02 O.OE+00
2.25 45 2 20E+07 O.OE+00 0.35 2.65 7.9E+08 0 O.OE+00 12.02 O.OE+00
2.25 45 2 2.0E+07 O.OE+00 0.35 2.65 7.9E+08 0 O.OE+00 13.02 O.OE+00
2.25 45 2 2.0E+07 7.1E-02 0.35 2.65 7.9E+08 123.376 8.6E-04 14.02 1.3E-05
2.25 45 2 2.0E+07 5.3E-02 0.35 2.65 7.9E+08 21028 3.1E-07 15.02 3.3E-09
2.25 45 2 2.0E+07 5.7E-02 0.35 2.65 7 9E+08 2.51785 1.4E-01 0.02 1.6E-03

VF .
trfkO

—
1.2E+06
25E+06

-
-
--
-

1.4E+09
-

5.7E+08
—

-
—
-

4.1E+04
2.5E+06
3.5E+03

Source: Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual. (Part B, Development of Risk-Based Preliminary Remediation Goals) Interm. Publication 9285.7-01B



Table B-1
Garland Road Landfill Site

Ingestion of Recreationally Caught Fish - RME Case - Child

Exposure Equation:

Q.

•o

Intake = C, x IR x Fl x ED x EF

BWxAT

Exposure Factors:

where. C(: chemical concentration in soil

IR: Ingestion rate
ED: exposure duration
EF. exposure frequency
Fl: fraction ingested

BW bodyweight

AT: averaging time

C,'
IR

ED
EF
Fl

BW
AT
AT

-

0.054

6
350
0.5

15

25,550
2,190

(mfl/kg)

(kg/meal)

(years)
(days/year)

(unitless)

(Xg)
(days) cancer

(days) noncancer
- Chemical specific value

Carcinogenic Effects Noncarclnogenic Effects

Chemical
Fish

Concentration
(moAg)

LADI Oral
SF

ADI
Cancer Risk

Oral

RfD
Hazard

Quotient

ArocJor 1254 4.9E-2 7.2E-6 2.00E+0 1.4E-5 8.SE-5 2.0E-5 4.2E+0

TOTAL 1.4E-5 4.2E+0

^AOI: Lrfetime Average Daily Dose (Cancer)

ADI : Average Daily Dose (Noncarcer)
NA : Toxicily criterion no! available.

Filename GARLAN-1.XLS
Data: 3/26V97 Ecology and Environmenl, Inc.



Table B-2

Garland Road Landfill Site
Ingestion of Recreationally Caught Fish - RME Case - Adult

Exposure Equation:
Intake = C,x IR x Fl x ED x EF

"~ BWxAT

d: chemical concentration in fish
IR: ingestion rate
ED: exposure duration
EF: exposure frequency
Fl: fraction ingested

BW: bed/weight
AT: averaging time

Exposure Factors: C,'

IR

ED

EF

Fl

BW

AT
AT

-

Q.054

24
350

0.5

70

25,550
8,760

(mg/kg)
(kg/meal)

(years)
(days/year)
(unitless)

(kg)
(days) cancer

(days) noncancer
- Chemical specific value

Carcinogenic Effects Noncarclnogenlc Effects

Chemical
Fish

Concentration
LADI

(mg/kg-day)

Oral
SF

(mgfrg-day)-l
Cancer Risk

ADI Oral Hazard
RfD Quotient

(mg/kg-day) (tna/kg-day)

Aroclor1254 4.9E-2 6.2E-6 2.00E+0 1.2E-5 1.8E-5 2.0E-5 9.1E-1

TOTAL 1.2E-5 9.1 E-1

"LADI: Lifetime Average Daily Dose (Cancer)
ADI : Average Daily Dose (Noncarcer)
NA: Toxidty criteikm not available.

Filename: GARLAN-1.XLS
Date: 3/26/97 Ecology and Environment. Inc.



Table B-3
Garland Road Landfill Site

-1
n
0

a
T3
at
•o
CD
"̂

Exposure Equation:

where.

Intake * CS x IR x CF x Fl x ED x EF
BWxAT

CS: chemical concentration in soil

IR: ingeslion rate

ED: exposure duration
EF: exposure frequency

Fl: fraction ingested

...

CF: conversion (actor

BVV. bodyweight

AT: averaging lime

Exposure Factors:

Carcinogenic Effects

Chemical

Arsenic
Aroclor 1248

Aroclor 1254

Beryllium

Ben2o(i)amhracene

Benzo(b)fluroamhene

BonzcXkJfluroanthene

Benzo(a)pyrene

Beruo(B,h,i)perylene

Bis(2-«thylhexyl)phthalate
Dieldrin

lndeno( 1 ,2,3-cd)pyreno
Lead

Mercury

Methylene Chloride

Phenanthrene

jTricnloroethene

5"

5
a.
3

Soil
Concentration

(mgAg)

1.1E+1
6.1E+0

5.0E+0

6.7E-1

1.5E+0

1.0E+O

V2E+0

1 2E+0

5.7E-1

1.9E+1

6.4E-2

5.6E-1

1.1E+3

6.6E-1

4.0E-2

26E+0

5.1E-2

TOTAL

LADI

(mg/kg-day)

3.9E-7

2.2E-7

1.8E-7

2.4E-8

5.2E-8

3.6E-8

43E-8

42E-8

20E-8

6.7E-7

2.3E-9

20E-8

3.9E-5
24E-8

1.4E-9

94E-8

18E-9

Oral

SF
(mg/kg-aayl-1 _

1.50E+0

2.00E+0

2.00E+0

4.30E+0

7.30E-1

7.30E-1

7.30E-2

730E+0

NA
1 .40E-2

1.60E+1

7.30E-1

NA
NA

7.SOE-3

NA
1.10E-2

.

Cancer Risk

59E-7
4.4E-7

3.6E-7

1.0E-7

3.8E-B

2.7E-8

3.2E-9

3.0E-7

9.4E-9

3.7E-8

1.5E-8

1.1E-11

2.0E-11

1.9E-6

CS'
IR 100

ED 8

EF 48
Fl 1
CF 1E-6

BW 42
AT 25,550
AT 2,920

(mg/kg)

(mg/day)

(years)

(days/year)

(unitless)

(Kg/mg)

(fg)
(days) cancer

(days) noncancer

• - Chemical specific value

Noncarcinogenic Effects

ADI Oral
RfD

(mgAg-day) (mg/Vg-day)

34E-6 3.0E-4

1 9E-6 NA
1 6E-6 2.0E-5

2.1E-7 S.OE-3

4.6E-7 NA

3.2E-7 NA

3.8E-7 NA

3.6E-7 NA

1.8E-7 NA

5.9E-6 2.0E-2

2.0E-8 5.0E-5

1.8E-7 NA

3.4E-4 NA

2.1E-7 NA

1.3E-8 6.0E-2

B.2E-7 NA

16E-8 60E-3

. .

Hazard
Quotient

1.1E-2

7.8E-2

4.26-5

2.9E-4

4.0E-4

21E-7

2.7E-6

9.0E-2

5'
I: Lifetime Average Daily Dole (Cancer)

=ADI : Average Daily Dose (Noncareer)

:KA: Toxlcity ontenon not available

Fllenimt: GARLAN~1 XLS
Dale: 3GG/97 Ecology and Enviroriment. inc.



Table B-4
Garland Road Landfill Site

Dermal Contact with Soil - RME Case - Adolescent Trespasser

8
n
0>
Q.

•D
rtl

Chemical

Arsenic
Arodor 1248
Aroclor 1254
Beryllium
Benzo(a)anthrscene
Bonzo(b)fluroanthene
Benzo(k)fluroanthene
Benzo(a)pyrene
Benzo(g,h,i)perylene
Bis(2-ethylhexyl)phthalate
Dieldrin
lndeno(1,2,3-cd)pyrene
Lead
Mercury
Methylene Chloride

^hananthrene
|Trichloroethene

c-
t
a
2-

Exposure Equation:

where,

Soil
Concentration

(mg/kg) ABS

1.1E+1 1.0E-2
6.1E+0 6.0E-2
5.0E+0 6.0E-2
6.7E-1 1.0E-2
1.5E+0 1.0E-1
1 OE+0 1.0E-1
1.2E+0 1 OE-1
1.2E+0 1.0E-1
5.7E-1 1.0E-1
1.9E+1 1.0E-1
6.4E-2 1.0E-1
5.6E-1 1.0E-1
1.1 E+3 1 OE-2
6.6E-1 1.0E-2
4.0E-2 1.0E-1
2.6E+0 1.0E-1
5.1E-2 1 OE-1

TOTAL

Intake = C S x A B S x C F x
BWxAT

E
SA x AF x ED X EF

CS: chemical concentration in 6
ABS. absorption factor
CF: conversion factor
SA. skin surface area
AF adherence factor

ED: exosure duration

EF: exposure frequency

BW: bodyweight

AT: averaging time

LADI

(oig/kg-day)

1.3E-7
4.3E-7
3.6E-7
7.9E-9
1.7E-7
1.2E-7
1.4E-7
1.4E-7
6.8E-8
2.2E-6
7.6E-9
6.6E-8
1.3E-5
7.8E-9
4.7E-9
3 1E-7
60E-9

..

Carcinogenic EffecU

Oral
SF Cancer Risk

(moAg-day)-l

1.50E+0 ' 2.0E-7
2.00E+0 8.7E-7
2.00E+0 7.1E-7
4 30E+0 3.4E-B

NA

NA

NA

NA

NA

1.40E-2 3.1E-8
1.60E+1 1.2E-7

NA

NA

NA

7.50E-3 3.6E-11
NA

1.10E-2 6.7E-11

2.0E-6

xposure Factors: CS'
ABS

AF

SA

ED

EF

CF

BW

AT
AT

-

-

1

3313
8

48

1E-6
42

25.550
2.920

(mg/kg)
(unitless)
(mB/cm2)

(cm2/«venl)
(years)

(days/year)

(kg/mg)
(kg)

(days) cancer
(dayt) noncancer

* - Chemical specific value

Noncarclnogenlc EffecU

ADI

(mg/kg-day)

1.1E-6
3.8E-6
3.1E-6
7.0E-B
1.5E-6
1.1E-6
1.3E-6
1.2E-6
5.9E-7
1.9E-5
S.6E-8
5.8E-7
1.1E-4
6.8E-8
4.1E-8
2.7E-6
5.3E-8

Oral
RfD

(mg/kg-day)

3.0E-4
NA

2.0E-5
5.0E-3

NA

NA

NA

NA

NA

2.0E-2
5.0E-5

NA

NA

NA

6.0E-2
NA

6.0E-3

..

Hazard
Quotient

3.6E-3

1BE-1
1.4E-5

,

9.7E-4
1.3E-3

6.9E-7

8.8E-6

1.6E-1

3
3-ADI: Lffetime Average Daily Dose (Cancer)

Dl : Average Daily Dose (Noncarcer)

NA - Toxiaty chtenon not available.

Filename: GARLAN-1.XLS
Date: 3/2G&7 Ecology and Environrrwnl, Inc.



Table B-5
Garland Road Landfill Site

Inhalation from Air - Dust - RME Case - Adolescent Trespasser

Exposure Equation:
-,
o
"S
8.
lu wtiere

Tt
~*

IrtaXe = Cs x ED x EF x IR» x(1/PEF)

B.W X AT

Cs: chemical cone in soil £0: exposure duration
IR: inhalation rate 8W bodyweight

ET: exposure time AT averaging Ume
EF: exposure frequency PEF = Paruclate Emission Factor

Exposure Factors:

Carcinogenic Effects

Soil PEF
Chemical Concentration

(mg/m3) (m3/kg)

Arsenic 1.1E-M 1.3E+9
Aroclor1248 6.1E+0 1.3E+9
Aroclor1254 5.0E-K) 1.3E+9
Beryllium 6.7E-1 1.3E+9
Benzo(a)anthracene 1 5E>0 1.3E+9
Benzo(b)fluroanthene 1 0EtO 1.3E+9
Banzo(k)fluroantnena 1.2E»0 1.3E+9
Benio(a)pyrene 1.2EtO 1.3E+9
Benzo(g,h.i)perylene 5.7E-1 1 3E+9
Bls(2-ethy!hexyl)phtha!ate 1.9E-M 1.3E+9
Dieldrin 6.4E-2 1.3E*9
lndeno(1,2,3-cd)pyrene 5.6E-1 1.3E+9
Lead 1.1E+3 1.3E+9
Mercury 6.6E-1 1.3E+9
Methylene Chloride 4.0E-2 1.3E+9
Phenanthrene 2 6E+0 1.3E+9
Trichloroelhene 5.1E-2 1 3E+9

t

,™ TOTAL

LADI

(mg/kg-day)

1.0E-11
S.5E-12
4.5E-12
6.1E-13
1.3E-12
9.2E-13
1.1E-12
1.1E-12
5.2E-13
1.7E-11
5.8E-14
5.1E-13
1.0E-9

6.0E-13
3.6E-14
24E-12
4.6E-14

--

Inhalation
SF

(mgAg-day)-l

1.50E+1
2.00E*0
2.00E+0
8.40E+0

NA
6.10E+0
6.10E+0
6.10E+0

NA
1.40E-2
1.60E+1
6.10E»0

NA
NA

V60E-3
NA

6.00E-3

- -

Cancer Risk

1.5E-10
1.1E-11
9.1E-12
5.1E-12

5.6E-12
6.7E-12
6.1E-12

2.4E-13
9.3E-13
3.1E-12

5.BE-17

2.8E-16

2.0E-10

Cs-
IR 20
ET 4
ED 8
EF B
BW 42
AT 25.550
AT 2,920

Days at Site 48

(mg/m3)
(m3/aay)
(hours/day)
(years)
(days/year)
(kg)
(days) cancer
(dayt) noncancar
days/year

* - Chemical specific value

Noncarcinogenic Effects

ADI Inhalation
RfD

(mg/kg-day) (mg/kg-day)

8.7E-11 3.0E-4
4.8E-11 NA
4.0E-11 20E-5
5.3.E-12 S.OE-3
1.2E-11 NA
8.1E-12 NA
9.6E-12 NA
9.2E-A2 NA
4.5E-12 NA
1.SE-10 5.7E-2
5.1E-13 5.0E-5
4.4E-12 NA
8.7E-9 NA
3.2E-12 8.6E-5
3.2E-13 8.6E-1
2.1E-11 NA
40E-13 6.0E-3

--

Hazard
Quotient

2.9E-7

2DE-6
1 1E-9

26E-9
10E-8

6.1E-8
3.7E-13

6.7E-11

2.3E-6

jADi: Lifetime Average Daily Dose (Cancer)
?.0t : Average Daily Dosa (Noncarcer)

NA - Toxicity criterion not available.

Filename: GARLAN~1 .XLS
Dale: 3&&Q7 Ecology anden



Table B-6

Garland Road Landfill Site
Inhalation of Vapors from Soil - RME Case - Adolescent Trespasser

Exposure Equation:

)
$

| where,

i

Intake = Cs x ED x EF x IR* x

E*
(1/VF)

BWxAT

Cs: chemical cone, in soil EO. exposure duration
IR: inhalation rale BW. bodyweight
ET: exposure time AT: averaging time
EF: exposure frequency VF = Volatilization Factor

posure Factors: Cs*
IR

ET
ED
EF
BW
AT
AT

Days at Site

-
20

4
8
8

42
25,550
2,920

48

(mg/m3)

(m3/day)

(hours/day)
(years)
(days/year)

(Kg)
(days) cancer
(days) noncancer
daysfyear

' - Chemical specific value

Carcinogenic Effects

Soil VF
Chemical Concentration

(mg/mS) m]/yg

Arsenic • 1.1E+1 NA
Arodor1248 6.1E+0 1.2E+6
Arocksr 1254 5.0E+0 2.5E+6
Beryllium 6.7E-1 NA
Benzo(a)anmracene 1 .5E+0 NA
Benzo(b)fluroantnene 1 .OE+O NA
Benzo(k)nuroanthene 1.2E+0 NA

Benzo(a)pyrene 1.2E+0 1.4E+9
Benzo(g,h,i)perylene 5.7E-1 NA
Bis(2-ethylhexyl)phtrialale 1.9E+1 S 7E+8
Dieldrin 6.4E-2 NA
1ndeno(1,2.3-cd)pyrene 5.SE-1 NA
Lead 1.1 E+3 NA
Mercury 6.6E-1 NA
Methylene Chloride 4.0E-2 4.1E+4
Phenanthrene 2.6E+0 2.5E+6
Trichloroelhene 5.1E-2 3.SE+3

'" TOTAL

JADI : Lifetime Average Daily Dose (Cancer)
j&DI : Average Daily Dose (Noncarcer)

3

3

LADI

(mj/kg-aay)

NA
6.0E-9
2.4E-9

NA
NA
NA
NA

1.0E-12
NA

3.9E-11
NA
NA
NA
NA

1 .2E-9
1 .2E-9
1.7E-8

--

NA - Toxicity criterion not available

Inhalation
SF Cancer Risk

(mgfeg-dayM

1.50E+1
4.00E-1 2.4E-9
4.00E-1 9.7E-10
8.40E+0

NA
6.10E+0
6.10E+0
6.10E+0 6.2E-12

NA
1.40E-2 5.5E-13

1.60E+1
6.1 OE+O

NA
NA

1.60E-3 1.8E-12
NA

6.00E-3 1.0E-10

3.5E-9

Noncarclnogenic Effects

ADI

(mg/Kg-day)

NA
5.2E-8
2.1E-8

NA
NA
NA
NA

8.8E-12
NA

3.4E-10
NA
NA
MA
NA

1.0E-8

1.1E-8
1.5E-7

--

Inhalation
RfD

(mg/kg-day)

3.0E-4

NA
2.0E-5
5.0E-3

NA
NA
NA
NA
NA

5.7E-2

5.0E-5
NA
NA

8.6E-5
8.6E-1

NA
6.0E-3

--

Hazard
Quotient

1.1 E-3

6.0E-9

1.2E-8

2.5E-5

1.1E-3

Filename: GARLAN~1XLS
Da/8. Ecology and Environment. Inc.



Table B-7
Garland Road Landfill Site

Sediment Ingestlon - RME Case - Child

Exposure Equation:
Intake = CSj(_IR x CF x Fl x ED x EF

BWx AT " "~"

Exposure Factors:

OS1, cnwriical concaniralion in soil
IR: ingestion rate
ED. exposure duration
EF. exposure frequency
Fl. fraction ingested

CF: conversion (actor
BW: bodyweight
AT: averaging time

cs-
IR
ED
EF
Fl
CF
BW
AT
AT

-

200
6

72

1
1E-6
15

25,550
2.190

(mg/kg)
(mg/day)
(years)

(days/year)
(unities:)
(kg/mg)

(Kg)
(days) cancer

(days) noncancer
- Chemical specific value

Chemical
Sediment

Concentration

Arsenic 7.7E+0
Arodor 1221 3.6E-2
Benzo{a)anthracene 1.2E-1
Benzo(b)fluoranthena 2.1E-1
Boryllium 6.4E-1
Bis(2-ethylhexyl)phthalata 2.0E-1
Lead 3.4E+1
Mercury 8.0E-2
Phenenthrene 3.9E-1

Carcinogenic Effect*

LADI

1.7E-6
8.1E-9
2.7E-8
4.7E-8
1.4E-7
4.SE-8
7.7E-6
1.8E-8
8.8E-8

Oral
SF

(mg/Xg-day)-!

1.50E+0
2.00E+0
7.30E-1
7.30E-1
4.30E+0
1.40E-2

NA
NA
NA

Cancer Risk

26E-6
1.6E-8
2.0E-8
3.SE-6
6.2E-7

6.3E-10

Noncarclnogenlc Effect*

ADI

(ma/Kfl-Oay)

2.0E-5
95E-8
3.2E-7
S.5E-7
1.7E-6
5.3E-7
9.0E-5
2.1E-7
1.0E-6

Oral
RfD

Hazard
Quotient

3.0E-4
NA
NA
NA

5.0E-3
2.0E-2

NA
NA
NA

6.8E-2

3.4E-4
2.6E-5

TOTAL 3.3E-6 0.068

3-ADI: Lifetime Average Daily Dose (Cancer)
-ADI : Average Daily Dose (Noncarcer)
NA : ToiJaty criterion not ayatoble.

Filenams: GARLAN-1XLS
Dale: 3/2C/S7 Ecology •* Environment, Inc.



Table B-8

Garland Road Landfill Site
Sediment Ingestlon - RME Case - Adult

Exposure Equation:

where.

Intake = CS x IR x CF x Fl x ED x EF
B W it AT
J

Exposure Factors:

CS: chemical concentration in soil
IR: ingestion rate
ED: exposure duration
EF: exposure frequency
Fl: fractjon ingested

CF: conversion factor
BW: bodyweigru
AT: averaging time

CS'
IR
ED
EF
Fl
CF
BW
AT
AT

-
100
24
48

1

1E-6

70

25,550
8,760

(mg/kg)
(ma/day)
(years)

(days/year)
(umlless)
(kg/mo)

(kg)
(days) cancer

(days) noncancer
* - Chemical specific value

Carcinogenic Effects

Chemical

Arsenic
Aroclor1221
Benzo(a)anthracene
Benzo(b)fluoranthene
Beryllium
Bl«(2-ethylhexyl)phthalate
Lead
Mercury
Phenanthrene

Sediment
Concentration

(mg/kg)

7.7E-KJ
36E-2
1 .2E-1
2.1E-1
6.4E-1
20E-1
3.4E+1
60E-2
39E-1

LADI

(mg/kg-dayl

50E-7
23E-9
77E-9
1 4E-8
4.1E-8
1.3E-8
22E-6
52E-9
2.5E-8

Oral
SF

(mgA9-day)-1

1.50E+0
2.00E-I-0
7.30E-)
7.30E-1
4.30E+0
1.40E-2

NA
NA
NA

Cancer Risk

7.4E-7
4.6E-9
5.6E-9
9.9E-9
1.8E-7
1.8E-10

Noncarclnogenlc Effects

ADI

(mgAg-aay)

1.4E-6
6.8E-9
2.3E-B""
3.9E-8
1.2E-7
3.8E-B
64E-6
V5E-8
7.3E-8

. Oral
RfD

(mgflcg-day)

3.0E-4
NA
NA
NA

5.0E-3
2.0E-2

NA
NA
NA

Hazard
Quotient

4.8E-3

2.4E-5
1.9E-6

TOTAL 9.4E-7 0.00$

|ADI: Lifetime Average Daily OQW (Caneat)
»DI : Average Daily Dose (Noncarcer)
JJA : Toxioty criterion noi available.

Filename: OARLAN-1XLS
Date: 3/2&V7 Ecology and Environment, inc.



Table B-9

Garland Road Landfill Site
Dermal Contact with Sediment - RME Case - Child

Chemical

Arsenic
Aroclor1221
Benzo(a)onthracene
Benzo(b)fluoranthane
Beryllium

Bls(2-ethylhexyl)phthalate
Lead
Mercury

Phenanthrene

Exposure Equation:

where,

Sediment
Concentration

(mg/Vg) ABS

7.7E+0 1.0E-2
3.6E-2 6.0E-2
1.2E-1 1.0E-1
2.1E-1 1.0E-1

6.4E-1 1.0E-2
2.0E-1 1.0E-1
3.4E-H 1.0E-2
8.0E-2 1.0E-2
3.9E-1 1.0E-1

Intake » CS x ABS x CF x SA x AF
~BWxAT

Ex
x ED x EF

CS: chemical concenlralion in soil
ABS: absorption factor
CF: conversion factor
SA: skin surface area
AF: adherence factor

LADI

(rrigWg-day)

1.5E-7
4.3E-9
2.4E-B
4.1 E-8

1.3E-B
3.9E-8
6.8E-7
16E-9

7.7E-8

ED: exosure duration
EF: exposure frequency
BW: Dodyweignt
AT. averaging time

Carcinogenic Effects

Oral
SF Cancer Risk

(moAg-day)-l

1.50E+0 2.3E-7
2.00E+0 8.5E-9

NA
NA

4.30E+0 5.4E-8
1.40E-2 S.5E-10

NA

NA
NA

posure Factors: CS*
ABS
AF
SA
ED

EF
CF

BW
AT
AT

• - Chemical specific valu

-
-
1

1750
6

72
1E-6
15

25,550
2,190

e

(rng'kg)

(unitless)
(mgVcm2)

(cm2/event)
(years)

(days/year)
(Kg/mg)

(kg)
(days) cancer

(days) noncanur

Noncarcinogenic Effects

ADI

(mg*9-da«)

1.8E-6
50E-8
2.8E-7
4.8E-7
1.5E-7
4.6E-7
7.9E-6
1.BE-8
9.0E-7

Oral
RfD

(mgflcg-day)

30E-4
NA

NA
NA

5.0E-3
2.0E-2

NA
NA

NA

Hazard
Quotient

59E-3

2.9E-5
2.3E-5

TOTAL 2.9E-7 0.01

i?ADI. Lifetime Average Daily Dose (Cancer)
r'ADI : Average Daily Dose (Noncarcar)

NA - ic-xicrty crilarion not available.

fi/ename. GARLAN-1XLS
Date. 3/2SI-37 Ecology i—- environmenl me



Table B-10
Garland Road Landflll Site

Dermal Contact with Sediment - RME Case - Adult

Exposure Equation:

where.

Intake = * ? x CF x SA x AF x ED x EF
BWxAT

CS: chemical concentration in ced.

ABS: absorption factor

CF: conversion factor
SA: skin surface area
AF: adherence factor

ED: exosura duration

EF: exposure frequency

BW: bodywaio.nl
AT: averaging time

Exposure Factors: CS'
ABS
AF
SA
ED
EF
CF

BW
AT
AT

-
.-
1

5000

24
46

1E-6

70
25,550
B.760

(mg/kg)

(witless)

(mg/cm2)
(cm2/evenl)

(years)

(days/year)

(kg/mg)

(kg)

(days) cancer
(days) noncancer

* - Chemical specific value

Chemical

Arsenic

Aroctor 1221
8anzo(a)anlnracene

Benzo(b)fluoranlhene
Beryllium
Bls(2-elhytrieicyt)phthalate
Lead

Mercury

Phenanlttrene

Sediment
Concentration

(mg/kg)

7.7E+0

3.6E-2

1.2E-1

2.1E-1
6.4E-1
2.0E-1

3.4E+1

6.0E-2
3.9E-1

ABS

1.0E-2

6.0E-2

1.0E-1

1 .OE-1
t.OE-2
1.0E-1

1.0E-2

1.0E-2

1.0E-1

Carcinogenic Effects Noncarcinogenlc Effects

LADI

(maAg-day)

2.5E-7

7.0E-9

3.9E-8
6.BE-8

2.1E-8
6.4E-8

1.1E-6

26E-9

1.3E-7

Oral

SF
ADI

Cancer Risk

Oral
RfD

(moAg-day)

Hazard

Quotient

1.50E+0
200E»0

MA
MA

1.40E-2
NA
MA
NA

3.7E-7
1.4E-8

69E-8
9.0E-1Q

7.2E-7

2.0E-8
1.1E-7

2.0E-7
6.0E-8

1.9E-7
3.2E-6

7.5E-9

3.7E-7

30E-4

NA
NA
NA

5.0E-3
2.QE-2

NA
NA
NA

2.4E-3

1.2E-5

9.4E-6

TOTAL 4.BE-7 0.002

ILAOI: Lifetime Average Daily Dose (Cancar)

dADI : Average Daily Dose (Noncarcer)
NA ~ Toxicily critanon not available.

filename: GAftLAN-1 XLS
Dale: 3/2V97 Ecology and Environment, Inc.



Table B-11

Garland Road Landfill Site
Soil Ingestlon - RME Case - Child Recreational User

Exposure Equation:
Intake = CS x IR x CF x Fl x EJ3 x EF

BWx'AT ""

Exposure Factors:

CS. chemical concentration in sotl

IR. ingestton rale

ED: exposure duration
EF: exposure frequency
Fl fraction ingested

CF: conversion factor
BW: body*eigm
AT: averaging lime

LAOI: Lifetime Average Daily Dose (Cancer)
ADI : Avsrags Daily Dose (Noncarcar)
NA : Toxiaty chtenon not available

cs-
IR
ED
EF
Fl
CF
BW
AT
AT

_

200
6

72
1

1E-6
15

25.550
2,190

(mg/kg)
(mg/day)
(years)
(days/year)

(unities:)
(kg/mg)

(Kg)
(days) cancer
(days) noncancer

- Chemical specific value

Carcinogenic Effects

Chemical

Arsonic
Aroclor 1248
Arocior 1254

Beryllium
Benzo(a)anlhracene
Benzo(b)fluroanthone
Benzo(k)fluroantriene
Benzo(a)pyrene

Benzo(g,h,i)perylene
Bi»(2-ethylnexyl)phlhalata
OieWnn

lndeno(l,2,3-cd)pyrene
Lead

Mercury

Methylene Chloride
Phenanthrene
Trichloroethene

Soil
Concentration

(mgtog)

1.1E+1
6.1E+0
5.0E»0
6.7E-1
1.5E+0
1 OE+0
1.2EtO
1.2E+0

5.7E-1
1.9E+1
64E-2
5.6E-1

1.1E+3
6.6E-1
4.0E-2
2.6E+0
5.1E-2

TOTAL

LADI

(mg/kg-day)

2.5E-6
1 .4E-6
1.1E-6
1.5E-7
3.3E-7
2.3E-7
2.7E-7

26E-7
1.3E-7
4.2E-6
1.4E-8
1.3E-7
2.5E-4

1.5E-7
90E-9

5.9E-7
1.1E-B

--

Oral
SF

(mg/k0-day}-1

1 50E+0
2.00E+0
2.00E+0
4.30E+0
7.30E-1
7.30E-1

7.30E-2
7.30E+Q

NA
1.40E-2
1.60E+1
7.30E-1

NA
NA

7.50E-3
NA

1.10E-2

--

Cancer Risk

3.7E-6
2.8E-6
2.3E-6
65E-7
24E-7
1.7E-7

2.0E-8

1.9E-6

5.9E-B

2.3E-7
9.2E-8

6.BE-11

1.3E-10

1.2E-S

Noncarcinogenic Effects

ADI

(mg/xg-day)

29E-5
1.6E-5
1.3E-5
1.8E-6
3.8E-6
2.7E-B

3.2E-6
3.1E-S
1.5E-6
49E-5
V7E-7
1.5E-6
29E-3

1.7E-6
1.1E-7
6.9E-6
1 3E-7

-•

Oral
RfD

(mg/Vg-day)

3.0E-4
NA

2.0E-5
5.0E-3

NA
NA
NA
NA
NA

2.0E-2
5.0E-5

NA
NA
NA

6.0E-2
NA

6.0E-3

--

Hazard
Quotient

96E-2

6.6E-1
3.5E-4

2.5E-3
3.4E-3

1.8E-6

2.2E-5

7.6E-1

Filename: GARLAN-1.XLS
Dale: 3/26/87 Ecology and Environment, inc.



TableB-12

Garland Road Landfill Site
Soil Ingestlon • RME Case - Adult Recreational User

Exposure Equation:
Intake = CS x IR x CF x Fl x ED x EF

BWxAT

Exposure Factors:

CS: chemical concentration in soil
IR. ingestion rate
ED exposure duration
EF. exposure frequency
Fl: fraction ingested

CF: conversion factor
BW: body-weight
AT: averaging lime

LADI: Lifetime Average Daily Dose (Cancer)
ADI : Average Daily Dose (Nonurcer)
NA . Toxictty criterion not available.

cs*
IR
ED
EF
Fl
CF
BW
AT
AT

-

100
24
48
1

1E-6
70

25.550
8,760

(mg/kg)
(ma/day)

(years)
(days/year)
(unrtless)
(kg/mg)

(kg)
(days) cancer
(days) noncancer

* - Chemical specific value

Carcinogenic Effects

Chemical

Arsenic
Arodor 1248
Aroctor 1254
Beryllium
Benzo(a)anthracene
Benzo(b)fluroanthene
Benzo(k)(1uroanlhene
Benzo(e)pyrene
Benzo(g.h,i)perylene
Bis(2-elhylhexyl)phthalale
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Lead
Mercury
Methytene Chloride
Phenenthrene
Trichloroethene

Soil
Concentration

(mg/kg)

1.1E+1
6.1E+0
5.0E+0
6.7E-1
1.5E+0
1.0E+0
1.2E+0
1.2E+0
5.7E-1
1.9E+1
6.4E-2
5.6E-1
1.1E+3
6.6E-1
4.0E-2
2.6E+0
5.1E-2

TOTAL

LADI

(mg/kg-day)

71E-7
3.9E-7
3.2E-7
4.3E-8
9.4E-8
6.6E-8
7BE-8
7.5E-8
3.7E-8
1.2E-6
4.1E-9
3.6E-8
7.1E-5
4.3E-8

2.6E-9
1.7E-7
3.3E-9

- -

Oral
SF

(mg/kg-day)-1

1.50E+0
2.0DE+0
2.00E+0
4.30E+0
7.30E-1
7.30E-1
7.30E-2
7.30E+0

NA
1.40E-2
1.60E+1
7.30E-1

NA
NA

7.50E-3
NA

1.10E-2

- -

Cancer Risk

1.1E-6
7.9E-7
6.4E-7
1.9E-7
6.9E-8
48E-B
5.7E-9
5.5E-7

1.7E-8
6.6E-8
2.6E-8

1.9E-11

3.6E-11

3.5E-6

Noncarclnogenlc Effects

ADI

(mg/kg-day)

2.1E-6
1.1E-6
9.4E-7
1.3E-7
2.7E-7
1.9E-7
23E-7
2.2E-7
1.1E-7
3.5E-6
1.2E-8
1.1E-7
2.1E-4
1.2E-7

7.5E-9
4.9E-7

9.6E-9

--

Oral
RfD

(mg/kg-day)

3.0E-4
NA

2.0E-5
5.0E-3

NA
NA
NA
NA
NA

2.0E-2
5.0E-5

NA
NA
NA

6.0E-2
NA

6.0E-3

--

Hazard
Quotient

6.9E-3

4.7E-2
25E-5

1.8E-4
2.4E-4

1.3E-7

1.6E-6

S.4E-2

Ftenami: GARLAN-1 XLS
Date: 3/26/97 Ecology end Environment. Inc.
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Table B-14

Garland Road Landfill Site

Exposure Equation:

•Miere,

Dermal Contact with Soil - RME Case - Adult Recreational User

E*P
Intake = CS x ABS x CF x SA x AF x ED x EF

BWxAT

CS: chemical concentration in sort

ABS. absorption factor
CF: conversion factor
SA: skin surface area
AF. adherence (actor

ED txoaura duration

EF: exposure frequency

BW: bodyweighl
AT: averaging lime

osure Factors: CS*
ABS

AF

SA

ED

EF
CF

BW

AT
AT

-
-

1

5000
24

48

1E-6
70

25.550
8,760

(mg/kg)
(unities*)

(mg/cm2)

(cm2/event)
(years)

(days/year)
(kg/mg)

(kg)
(days) cancer
(days) noncancer

• • Chemical specific value

Chemical

Arsenic
Arodor 1248

Aroclor 1254
Beryllium

Beruo(a)anlhracene

Benzo(b)fluroanthene
Benzo(k)fluToantheng
Benzo(a)pyrene

Benzo(g,h,i)perylene

Bis(2-ethylhexyl)pnthalate
DleWrin

lndeno(1 ,2.3-cd)pyrene
Lead
Mercury

Methylene Chloride

Phenanthrene
Trichloroethene

Soil
Concentration

(mg/kg) ABS

1.1E+1 1.0E-2
6.1E+0 5.0E-2
5.0E+0 6.0E-2

6.7E-1 1.0E-2
1.5E+0 1.0E-1

1.0E+0 1.0E-1
1.2E+0 1.0E-1
1.2E+0 1.0E-1

5.7E-1 1.0E-1
1.9E+1 1.0E-1
6.4E-2 1.0E-1
5.BE-1 1.0E-1
1.1 E+3 1.0E-2

6.6E-1 1.0E-2

4.0E-2 1 OE-1

2.6E+0 1.0E-1

5.1E-2 1.0E-1

TOTAL

LADI

(mg/kg-day)

3.5E-7
1.2E-6
9.7E-7
2.2E-8

4.7E-7
3.3E-7

3.9E-7
3.7E-7
1.8E-7
6.0E-6
2.1E-8
1.8E-7
3.5E-5

2.1E-8

1.3E-8

8.5E-7

1.6E-8

--

Carcinogenic Effect*

Oral
SF Cancer Risk

(mg/kl-d»Y>1

1.50E+0 5.3E-7

2.00E+0 2.4E-6
200E+0 1.9E-8
4.30E+0 93E-8

NA

NA

NA

NA

NA

1.40E-2 8.4E-8
1.60E+1 3.3E-7

NA

NA

NA

7.50E-3 9.7E-11
NA

1.10E-2 1.8E-10

6.3E-6

Noncarclnogenlc Effects

ADI

(mg/kg-day)

1.0E-6

3.4E-6
2.8E-6
6.3E-8
1.4E-E

9.6E-7

1.1E-6
1.1E-6
5.4E-7
1.8E-5

6.0E-8
5.3E-7
1.0E-4
6.2E-8

3.8E-8
2.5E-6

4.8E-8

'

Oral
RfD

(mg/kg-day)

3.0E-4

NA

2.0E-5
5.0E-3

NA

NA

NA
NA

NA

2.0E-2
5.0E-5

NA

NA

NA

6.0E-2

NA

6.0E-3

•-

Hazard
Quotient

3.4E-3

1.4E-1
1.3E-5

8.8E-4
1.2E-3

6.3E-7

8.0E-6

1.5E-1

LADI: Lifetime Average Daily Dose (Cancel)
ADI : Average Daily Dose (Noncarcer)

NA - Toxjcily criterion not available.

Filename: GARLAN-1 XLS
Da/s. 3/26/97 Ecototf c.nvitonment. Inc.
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Table B-13

Garland Road Landfill Site
Dermal Contact with Soil - RME Case - Child Recreational User

Exposure Equation:

where.

Intake = CS x ABS x CF x
" ~ ~BW

CS: chemical concentration in soi

ABS: absorption factor

CF. conversion factor

SA: skin surface area

AF: adherence factor

Exp

SA x AF x ED x EF
x AT

ED: exosure duration
EF: exposure frequency
BW. bodyweigm
AT: averaging time

osure Factors: CS*
ABS
AF
SA

ED

EF

CF
BW

AT

AT

(mg/kg)
— (unilless)
1 (mg/cm2)

1750 (cm2/event)
6 (years)

72 (days/year)
1E-6 (kgAng)

15 (kg)
25.550 (days) cancer
2.190 (days) noncancer

• - Chemical specific value

Chemical

Arsenic
Arodor 1248
Arodor 1254
Beiryllium
Bonzo(a)anthracene
Bsnzo(b)fluroantheno
Benzo(k)fliiroarttriene
Beruo(a)pyrene
Benzo<g,h,i)perylene
8is(2-elhymexyl)phtha!ate
Dieldrin
lndeno(1,2,3-cd)pyrene
Lead
Mercury
Methylene Chloride
Phenanthrene
Trichloroethene

Soil
Concentration

(mg/kg) ABS

1.1E+1 1.0E-2
6.1E+0 6.0E-2
S.OE+0 6.0E-2
6.7E-1 1.0E-2
1.5E+0 1.0E-1
1.0E+0 1.0E-1
1.2E*0 1.0E-1
1.2E+0 1.0E-1
5.7E-1 1.0E-1
1.9E+1 1.0E-1
6.4E-2 1.0E-1
5.6E-1 1.0E-1
1.1 E+3 1.0E-2
6.6E-1 1.0E-2
4.0E-2 1.0E-1
26E+0 1.0E-1
5.1E-2 1.0E-1

TOTAL

LADI

(mg/kg-day)

2.2E-7
7.2E-7
5.9E-7
1.3E-8
2.9E-7
2.0E-7
2.4E-7
2.3E-7
1.1E-7
3.7E-6
1.3E-8
1.1E-7
2.2E-5
1.3E-8
7.9E-9
5.2E-7
1.0E-8

--

Carcinogenic Effects

Oral
SF Cancer Risk

(moAtt-day)-l

1.50E+0 33E-7
2.00E+0 1.4E-6
2.00E+0 1.2E-6
4.30E+0 5.7E-8

NA
NA

NA
NA

NA
1.40E-2 5.2E-8
1.60E+1 2.0E-7

NA
NA

NA

7.50E-3 5.9E-11
NA

1.10E-2 1.1E-10

3.3E-6

Noncarclnogenlc Effects

ADI

(mg/kg-day)

25E-6
8.4 E-S
6.9E-6
1.5E-7
3.4E-6
2.3E-6
2.BE-6
2.7E-6
1.3E-6
4.3E-5
1.5E-7
1.3E-6
25E-4
1.5E-7
9.2E-8
6.1E-6
1.2E-7

'

Oral Hazard
RfD Quotient

(mg/kg-day)

3.0E-4 8.4E-3
NA

2.0E-5 3.5E-1
5.0E-3 3.1E-5

NA
NA

NA
NA

NA

2.0E-2 2.2E-3
5.0E-5 2.9E-3

NA

NA

NA

6.0E-2 1.5E-6
NA

6.0E-3 20E-5

3.6 E-1

LADI: Lifetime Average Daily Dose (Cancer)

AOI . Average Daily Dose (Noncarcer)

NA - Toxiclty cnterion not available.

Wenanw: GARLAN-1 XLS
Dale 3/26/97 Ecology and Environment, Inc.
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TableB-16

Garland Road Landfill Site
Inhalation of Vapors from Soil - RME Case • Adult Recreational User

Exposure Equation:

where.

6r,
lnlake= f Cs x ED xEF x IR_ x(WF)

SWxAT

Cs: chemical cone, in soil EO: exposure duration
IR: inhalation rale BW. bodyweient
ET: exposure time AT: averaging lime
EF: exposure frequency VF = VotaLlization Factor

josure Factors: Cs'
IR
ET
ED
EF
BW
AT
AT

Days at Sita

(mg/m3)
20 (m3/day)

6 (hours/day)
24 (years)
12 (days/year)
70 (kg>

25.550 (days) cancer
8,760 (days) noncancer

48 days/year
• - Chemical specific value

Soil VF
Chemical Concentration

(mfl/m3) m'yVg

Arsenic 1.1E»1 NA
Aroclor1248 6.1E+0 1.2E*6
Aroclor 1254 5.0E+0 2.5E*6
Beryllium 6.7E-1 NA
Benzo(a)anthracene 1 5E+0 NA
Benzo(b)1luroanthene 1 QE-vO NA
Benzo(k)fluroantriene 1.2E+0 NA
Benzo(a)pyrena 1.2E+0 1.4E+9
Benzo(g,h,i)perylene 5.7E-1 NA
Bis(2-ethy1hexyl)plitrialale 1.9E+1 5 7E«8
Dieldrin 6.4E-2 NA
lndeno(1.2,3-cd)pyrene 5.6E-1 NA
Lead 1.1E*3 NA
Mercury 66E-1 NA
Meltiylene Chloride 4.0E-2 4.1E-»4
Phenanthrane 2,6E<0 2.5E*6
TrtchlOfoetriene 5 1E-2 3.5E«3

TOTAL

Carcinogenic Effects

LAOI Inhalation
SF Cancer Risk

(moAo-dey) (mg/kg-0ay)-1

NA 1.50E*1
1 6E-8 4.00E-1 6.4E-9
6.6E-9 400E-1 26E-9

NA 8.40E»D
NA NA
NA 6.106*0
NA 6.tOE*0

27E-12 6.10E»0 1.7E-11
NA NA

1.1E-10 1.40E-2 15E-12
NA 1.60E+1
NA 6.10E+0
NA NA
NA NA

3.1E-9 1.60E-3 5.0E-12
3.3E-9 NA
4.7E-8 6.00E-3 2.8E-W

9.4E-9

Noncarcinogonlc Effects

ADI

(moAg-day)

NA
4.7E-8

"'i.9E-8
NA
NA
NA
NA

7.9E-12
NA

3 tE-1Q
NA
NA
NA
NA

9 1E-8

9.BE-9
1.4E-7

--

Inhalation Hazard
RID Quotient

(moAQ-day)

3.0E^4
NA

2.0E-5 6.6E-4
5.0E-3

NA
NA
NA
NA
NA

5.7E-2 5.4E-9
50E-5

NA
NA

8.6E-5
B.6E-1 1.1E-8

NA
6.0E-3 2.3E-5

9.8E-4

LAOI: Lifetime Average Daily Dose (Canc«r)
ADI : Average Daily Dose (Noncarcor)

NA - Toxicity critenon not available.

Pieramt: GARLAN-1 .XLS
Dale: tnti Environment Inc.
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TableB-15

Garland Road Landfill Site
Inhalation of Vapors from Soil - RME Case • Child Recreational User

Exposure Equation:

wtiere,

Soil VF
Chemical Concentration

(mg/mS) m'/kp.

Arsenic 1.1E+1 NA
Arodor1248 6.1E+0 1.2E+6
Aroclor1254 5.0E+0 2.5E*6
Beryllium 6.7E-1 NA
Benzo(a)anthracene 1.5E+0 NA
Benzo(b)fluroanthene 1.0E+0 NA
Benza(k)duroanthene 1 2E*-0 NA
Benzo(a)pyrene 1.2E+0 1.4E*9
Benzo(o,h.l)pery1ene 5.7E-1 NA
Bis(2-ethylhexyl)phthalale 1 9E+1 5.7E+8
Dieldrin 64E-2 NA
lndeno(1 ,2.3-cd)pyrene 5.6E-1 NA
Lead 1.1 E+3 NA
Mercury 6.6E-1 NA
Melhylene Chloride 4.0E-2 4.1E+4
Phenanthrene 26E+0 2.5E+6
Trichloroetnene 5.1E-2 3.5E»3

TOTAL

Ex
Intake = Cs x ED x EF x IR. x (1/VF)

BWxAT

Cs: chemical cone, in soil ED: exposure duration
IR: inhalation rate BW: bodyweight
ET: exposure time AT: averiging time
EF: exposure frequency • VF - Volablizafaon Factor

Carcinogenic Effects

LADI Inhalation
SF Cancer Risk

(mo/kg-day) (mg/ko-day)-1

NA 1.50E*1
2.8E-8 4.00E-1 1.1E-8
1.1E-8 4.00E-1 4.6E-9

NA 8.40E+0
NA NA
NA 6.10E»0
NA 6.10E»0

4.8E-12 6.10EtO 2.9E-11
NA NA

1.9E-10 1.40E-2 2.6E-12
NA 1.60E-H
NA 610E»0
NA NA
NA NA

5.5E-9 1.60E-3 B.7E-12
5.9E-9 NA
8.2E-B 6.00E-3 4.9E-10

1.6E-S

posure Factors: Cs*
IR

ET

ED

EF

BW

AT

AT
Days at Site

- (mg/m3)
20 (mi/day)

6 (hours/day)
8 (years)
18 (days^ear)

15 (Kg)

25,550 (days) cancer
2,190 (days) noncancer

72 days/year
• - Chemk l̂ specific value

Noncirclnoganic Effects

ADI

(me/kg-day)

NA
3.3E-7
1.3E-7

NA
NA

NA

NA

5.6E-11
NA

2.2E-9
NA

NA

NA

NA

6.4E-8
6.8E-B
G.5E-7
O.OE+0

- -

Inhalation Hazard
RfD Quotient

(moAB-day)

3.0E-4
NA

2.0E-5 6.7E-3
5.0E-3

NA

NA

NA

NA

NA

5.7E-2 3.8E-8
5.0E-5

NA

NA

8.6E-5
8.6E-1 7.4E-S

NA

6.0E-3 1.6E-4

6.9E-3

LADI: Lifetime Average Daily Dose (Cancer)
ADI : Avaraga Daily Dose (Noncarcer)

NA • Toxicity criterion not available.

filename: GARLAN-1.XLS
Oafe: V2&Q7 Ecology and Environment. Inc.



TableB-18

Garland Road Landfill Site
Inhalation from Air - Dust - RME Case • Adult Recreational User

Exposure Equation:

wh»ta.

Intake = Cs x ED x EF x IR, x ( 1 /PEF)

BWXAT

Cs. chemical cone, in sou 6D-. exposure aura6on

IR: inhalation rale BW. bodyweight
ET exposure IJme AT: averaging time
EF. exposure frequency PEF = ParticJate Emission Factor

Exposure Factors:

Carcinogenic Effects

Soil PEF
Chemical Concentration

(mg/mS) (m3/Vg)

Arsenic 1.1E+1 1.3E*9
Aroclor124B 6.1E+0 1.3E+9
Aroclor 1254 S.OE+0 1.3E+9
Beryllium 6.7E-1 1.3E+9
Benzo(a)anthracen» 1.5E+0 1.3E+9
Banzofbjnuroamhene 1.0E+0 1.3E+9

Benzo((c)nuroanthen« 1.2E+0 1.3E+9
Benzo(a)pyrene 1.2E+0 1.3E+9
Banzo(g,h,l)perylene 5.7E-1 1.3E+9
Bl9(2-ethylh«yl)phthalate 1.9E+1 1.3E+9
Dieldrin 6.4E-2 1.3E+9
lndeno(1,2.3-cd)pyrene 5.SE-1 1.3E+9
Lead 1.1 E+3 1.3E+9
Mercury 6.6E-1 1.3E+9
Methylene Chloride 4.0E-2 1.3E+9
Phenamnrene 2.6E+0 1.3E+9
Trichloroethena 5.1E-2 1.3E+9

TOTAL

LADI Inhalation
SF

(mg/kg-day) (mg/kg-day)-1

2.7E-11 1.50E+1
1.5E-11 2.00E+0
1.2E-11 2.00E+0
1.6E-12 8.40E-K3
3.6E-12 NA
2.5E-12 6.10E+0
3.0E-12 6.10E+0
2.8E-12 8.10E+0
1.4E-12 NA
4.6E-1I 1.40E-2
1.6E-13 1.60E+1
1.4E-12 6.10E+0
2.7E-9 NA

1.6E-12 NA
98E-14 1.60E-3

6.4E-12 NA
1.2E-13 6.00E-3

..

Cancer Risk

4.0E-10

3.0E-11
2.4E-11
ME- 11

V5E-11

1 8E-11
1.7E-1I

6.4E-13
2.5E-12
B.4E-12

1.6E-16

7.5E-16

5.3E-10

Cs' - {mp,/m3)
IR 20 (m3/day)

ET 6 (hours/day)
ED 24 (yean)

EF 12 (days/year)
BW 70 (kg)
AT 25.550 (days) cancer
AT 6.760 (days) noncancef

Days at Site 48 days/year
' - Chemical specific valua

Noncarclnogenlc Effect*

ADI Inhalation Hazard

RfD Quotient

(moAs-day) (mg*a-day)

7.9E-11 3.0E-4 2.6E-7
4.4E-11 NA
3.6E-11 2.0E-5 1.8E-6
4.8E-12 5.0E-3 9.6E-10

1.0E-11 NA
7.3E-12 NA
8.6E-12 NA
8.3E-12 NA
4.1E-12 NA
1.3E-10 5.7E-2 23E-9
4.6E-13 5.0E-5 9.1E-9
4.0E-12 NA
7.9E-9 NA

4.7E-12 8.SE-5 5.SE-B
2.9E-13 8.6E-1 3.3E-13

1.9E-11 NA
3.6E-13 6.0E-3 6.1E-11

2.1E-6

IADI: Lifetime Average Daily Dose (Cancer)
ADI : Average Daily Dose (Noncarcer)

NA - Toxicity cnterion not available.

Filename: GARLAN-1.XLS
Dtla: 3/26/97 Ecolor •" Environment. Inc.



TableB-17

Garland Road Landfill Site
Inhalation from Air - Dust - RME Case - Child Recreational User

Exposure Equation:

where.

Intake = <Cs x ED x EF x IR« x (1/PEF)

BWxAT

Exposure Fact

Cs: chemical cone, in soil ED: exposure duration
IR: inhalation rale 8W bodyweighl

ET. exposure lime AT: averaging lime
EF- exposure frequency PEF = Parttdate Emission Factor

Cs-
IR 20
ET 6
ED 6
EF IB
BW 15
AT 25.550

AT 2.190
Days at Site 72

(m(j/m3)
(m3/day)

(hours/day)
(years)
(days/year)

(Kg)
(days) cancer
(days) noncancer

days/year
• - Chemical specific value

Carcinogenic Effects

Soil PEF
Chemical Concentration

(mg/m3) (m3/kg)

Arsenic 1.1E+1 1.3E+9
Aroclor1248 6.1E+0 .3E+9
Arodor1254 5.0E+0 .3E+9
Beryllium 6.7E-1 .3E+9
Benzo(a)anthracene 1.5E+0 .3E+9

Benzo(b)fluroanthene 1.0E+0 .3E+9
Benzo(k)fluroanthene 1.2E+0 .3E+9
Benzo(a)pyrene 1.2E+0 .3E+9
Benzo(g.h,i)perylene 5.7E-1 .3E+9
Bis(2-ethylhexyl)phthalate 1.9E+1 .3E+9
Dieldrin 64E-2 1.3E+9
lndeno{1.2,3-cd)pyrene 5.6E-1 1.3E+9
Lead 1 1E+3 1.3E+9

Mercury 6 6E-1 1.3E+9
Methylene Chloride 4.0E-2 1.3E+9

Phenanthrene 2.6EK) 1 3E+9
Trichloroethene 5.1E-2 1.3E+9

TOTAL

LADI Inhalation
SF

fmoAg-day) (mg/kg-day)-1

4.7E-11 1.5QE+1
2.6E-11 2.00E+0
2.1E-11 2.00E+0
2.9E-12 8.40E+0
6.3E-12 NA
4.4E-12 6.10E+0

5.2E-12 6.10E+0
5.0E-12 6.10E+0
2.4E-12 NA
8.0E-11 1.40E-2
27E-13 1.60E+1

2.4E-12 6.10E+0
4.7E-9 NA

2.8E-12 NA
1.7E-13 1.60E-3

1.1E-11 NA
2.2E-13 6.00E-3

..

Cancer Risk

7.1E-10

5.2E-11
4.3E-11
2.4E-11

2.7E-11
3.2E-11
3.0E-11

1.1E-12
4.4E-12

1.5E-11

2.7E-16

1.3E-15

9.3E-10

Noncarclnogenlc

ADI Inhalation
RfD

(mg/Kg-day) (moAg-day)

5.5E-10 3.0E-4
3.0E-10 NA
2.5E-10 2.0E-5
3.3E-11 5.0E-3
7.3E-11 NA
5.1E-11 NA
6.0E-11 NA
S.8E-11 NA
2.8E-11 NA
9.3E-10 5.7E-2
3.2E-12 S.OE-5
2.8E-11 NA
5.5E-8 NA

3.3E-11 8.6E-5

2.0E-12 8.6E-1
1.3E-10 NA
2.5E-12 6.0E-3

O.OE+0

-.

Effects

Hazard
Quotient

1.8E-6

1.2E-5
6.7E-9

1.6E-B
6.4E-8

3.BE-7

2.3E-12

42E-10

14.8E-6

LADI : Lifetime Average Daily Dose (Cancer)
ADI : Average Daily Dose (Noncarcer)

NA - Toxidty criterion nol available.

Filename: GARLAN-1.XLS
Oa/o. 3/2S/S7 Ecology and Environment. Inc.
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10:45 ID:QDMR 'lOLUflEUS TEL NO: 6142673096 »££,! P02

George V.Voinovich • Governor
Donald C. Anderson « Director

November 18, 1996

Andrew J. Chartrand
Ecology & Environment, Inc.
6777 N. Engle Rd.
MiddieDurg Height. UH

Dear Mr. Uhartrana:

After reviewing our Natural Heritage maps and files, I find the Division of Natural Areas and
Preserves has no records of rare species in the Garland Road Landfill site, including a 1.5 mile
radius, on tha West Milton Quad. There are no existing or proposed state nature preserves at the
project site. However, the landfill is located along the Stillwater River which is a designated
component of the State Scenic River system. I have enclosed a brochure about the river. For
additional information, please contact our Southwest Ohio Scenic River Coordinator, Bob Gable,
at: (phone) 937-854-0350, (fax) 937-854-9407. or 4675 N. Diamond Mill. Trotwood. OH, 45426-
4754

Our inventory program has not completely surveyed Ohio and relies on information supplied
by many individuals and orqanizations. Therefore, a lack of records for any particular area is not
a statement that rare species or unique features are absent from that area. Please note that we
inventory only high-quality plant communities and do not maintain an inventory of all Ohio wetlands.

Please contact me at 614-265-6818 if I can be of further assistance.

Sinooroly,

Debbie Woischke. Ecological Analyst
Division of Natural Areas & Preserves

recycled paper ecology uud environ men I

Fountain Square * Columbus, Ohio 43224-1387
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or\\/coc 651 Colby Drive' Waterloo, Ontario, Canada N2V 1C2
Telephone: (519)884-0510 Fax: (519)884-0525
www.CRAworld.com

MEMORANDUM

TO: Matthew Ohl, U.S. EPA REF. No.: 7043-90/pw/23

FROM: Michael Tomka, P.E. DATE: December 22, 2005

C.C.: Terry Branigan, Matt Mankowski, Wendy Carney, William
McFarland, Jean Caufield, Ed Peterson, Linda Bentley,
Jerome Maynard, Bob Rule

RE: Fate and Transport Evaluation of Degradation Time for
TCE to meet MCLs at WMB and at the River, South of the
Landfill, Garland Road Landfill Site

As requested by U.S. EPA during our meeting on November 7, 2005, this memorandum presents an
evaluation of the degradation time for TCE in groundwater to meet MCLs at the Waste Management
Boundary (WMB) and at the river, south of the landfill for the Garland Road Landfill Site (Site). For the
purposes of this evaluation, the WMB coincides with the Site boundary. The evaluation considers reducing
the initial concentration of TCE in groundwater by different percentages to assist in the process of selecting
a desired groundwater treatment goal to implement in combination with monitored natural attenuation.
This memorandum should be used in combination with the memorandum titled Screening Level
Groundwater Modeling Results at Garland Road Landfill Site, Miami County, Ohio dated September 7,
2005 (Attachment A), which assesses fate, transport, and processes at the Site.

Based on available information for the Site, the 1/2-life of TCE in groundwater was conservatively
calculated to be 4 years. Assuming an initial average source TCE concentration of 436 |-ig/L (based on 1997
data - post removal - from the highest concentrations in monitoring wells within the WMB) it would take
approximately 6.5 1/2 lives (26 years) to achieve the MCL of 5 M-g/L for TCE at the source, or within the
WMB, through natural attenuation processes only. An additional 11.5 years is required for the river, south
of the site, to reach MCLs as identified in Attachment A. These processes have been enhanced by the
previously implemented source control removal actions which significantly and permanently reduced the
sources of TCE and other hazardous substances to groundwater. Based on the parameters developed in the
September 7, 2005 memorandum, calculations were completed assuming varying reductions in source
groundwater concentration (i.e., 25, 50, 75, 95, and 100%) from active treatment in order to develop a
relationship between % reduction and time for TCE to reach MCL at the WMB. Figure 1 presents the
relationship between % reduction and time for TCE to reach MCL at the WMB. The percent reductions
were assumed to be immediate since the time for treatment is unknown. The relationship was developed
based on the 1997 data. Figure 2 presents the relationship between % reduction and time for TCE to reach
MCL at the WMB from 2006. The 2002 data had concentrations of TCE as high as 160 ng/L; therefore, given
a 4-year half-life, the current concentration in 2006 is 80 |j.g/ L.

GM continues to believe that meeting MCLs at the WMB in 26 years from the removal work, or by 2023, is
reasonable. Meeting the MCLs at the river to the south of the site will take an additional 11.5 years, as
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identified in Attachment A. This timeframe could be achieved through the ongoing natural attenuation
processes without any additional groundwater treatment. In addition, it is not cost-effective to try to reach
MCLs sooner, and there is no risk due to institutional controls in effect that already prevent exposure
during that time frame to human health risks or the environment due to the limited area of impacted
groundwater. However, as part of the Supplement to the Draft EE/CA Report, GM proposes groundwater
treatment to reduce TCE concentrations in groundwater within the WMB by 50%. Based on the available
Site information, with a groundwater concentration reduction of 50%, meeting the MCL for TCE at the
WMB would be expected in approximately 22 years, or by 2019.

Should you have any questions please do not hesitate to call.



Figure 1: Time to Reach MCL for TCE (5 |Ug/L) at WMB vs. Percent Reduction
Garland Road Landfill
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Figure 2: Time to Reach MCL for TCE (5 ng/L) at WMB vs. Percent Reduction
Garland Road Landfill (Starting in 2002)
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651 Colby Drive, Waterloo, Ontario, Canada N2V 1C2
o AooXVATi Telephone: (519)884-0510 Fax: (519)884-0525
& ASSOCIATES www.CRAworld.com

DRAFT MEMORANDUM

TO: Jean Caufield, Ed Peterson REF. No.: 7043-90/pw/20

FROM: Jody Vaillancourt, Natalie Smith, Michael Tomka DATE: September 7,2005

RE: Screening Level Groundwater Modeling Results at Garland Road Landfill Site Miami
County, Ohio

1.0 INTRODUCTION AND PURPOSE

This memorandum presents the results of a screening level evaluation of trichloroethene (TCE) migration in
groundwater from the Garland Road Landfill Site (Site) in Miami County, Ohio. The purpose of this
evaluation was to estimate the time required for natural attenuation to reduce the concentrations of TCE to
the MCL (5 ng/L) at:

1. The downgradient edge of the landfill; and
2. Immediately upgradient of the Stillwater River.

These locations are presented on Figure 1

A screening-level evaluation was performed because there is insufficient Site data to allow for a full
numerical modeling exercise to be completed. In cases where Site information was not available but
required for calculations, a conservative estimate of the parameter required was used. Every effort was
made during the course of this evaluation to use conservative assumptions.

2.0 MODEL SELECTED

BIOSCREEN, a screening model developed by the U.S. Environmental Protection Agency, was chosen for
this evaluation. BIOSCREEN is a program that simulates remediation through natural attenuation of
dissolved contaminants. The software is based on the Domenico analytical solute transport model and has
the ability to simulate advection, dispersion, adsorption, and decay in groundwater.

3.0 PROCEDURE

The evaluation was performed in several steps. The first step was to estimate the groundwater transport
parameters at the Site. This is generally performed by calibrating the model to observed conditions at the
Site. Because the Site-specific transport parameters are not known for the Site, attempting to calibrate the
model to current conditions would require too many assumptions to provide meaningful results. Steady-
state (pre-remediation) conditions would allow estimates of most of the transport parameters involved with

ISO 9001
E N G ) W F. E *U N B D £ S I G fc



CRA MEMORANDUM Paae2

attenuation (dispersion, diffusion, dilution, degradation). At steady-state no estimate of retardation would
be possible, and therefore this would have to be calculated from available information and literature values.

3.1 Physical parameters

The sand/gravel unit at the Site is the primary water-bearing unit. The hydraulic conductivity for this unit
is approximately 0.03 cm/s, estimated from single well response tests conducted at the location of
monitoring well D-3 (CRA, 1998). A porosity value of 0.3 is estimated for the sand/gravel unit (Freeze &
Cherry, 1979). The hydraulic gradient was estimated based on groundwater elevations measured at D-2
and MW-6 in June 2002, and is approximately 0.0046 feet/feet. Based on these properties, the linear
groundwater flow velocity is 475.9 feet/year.

3.2 Simulation 1: Calibration

As previously mentioned, calibration to steady-state conditions will provide an estimate of the overall
attenuation rate as groundwater moves downgradient. Steady-state conditions were used for the
calibration step only and not for the predictive portion of the modeling. Pre-remediation concentrations
were used to determine this overall attenuation rate. Because the downgradient locations were not installed
prior to remediation, an assumption was made regarding the downgradient concentrations for the
calibration. The concentration in the source locations (S-2 and D-4) were significantly higher in 1996 (before
excavation) than in 2002 (after excavation). It was assumed that the concentrations in the downgradient
well (MW-6) would have decreased by a similar amount to those in the source wells. The average 1996
concentration in S-2 and D-4 was approximately 3.1 times higher than the average 2002 TCE concentration.
Therefore, the 2002 TCE concentration at MW-6 (12 ug/L) was multiplied by 3.1 to provide an estimate of
the 1996 concentration at this location (38 ug/L). This is a conservative estimate if steady-state conditions
in 1996 can be assumed. In reality, the concentrations in the source wells would have decreased
immediately following excavation, while the concentrations in the downgradient wells would have
remained at the steady-state concentrations until groundwater from the post-excavation Site reached the
downgradient location. The groundwater travel time between these two points is approximately 3 years
(1,400 feet at 475.9 feet/year), meaning that the source concentrations had decreased for 3 years before the
concentrations at the downgradient locations began to decrease. The calculation of 1996 downgradient TCE
concentration assumed that both the source area and downgradient concentrations decreased from 1996
through 2002. This resulted in an overestimate of the 1996 downgradient concentration because the
downgradient concentration could only begin to decrease from the steady-state condition approximately 3
years after the excavation of the source material. This means that the downgradient concentrations were
not likely as high as 3.1 times the 2002 concentrations. A higher downgradient concentration means that
the attenuation factor estimated by this process will underestimate attenuation. A higher downgradient
concentration means that less attenuation will be simulated, and therefore our estimate of attenuation along
the flowpath will be conservative (i.e. lower than it should be at the Site).

The approximate source concentration (600 Ug/L) and the calculated downgradient concentration (38 ug/L)
were entered into the model. The dispersion (28 feet) was calculated by BIOSCREEN based on the plume
length (1,400 feet). The source width over which the source concentration was applied was estimated at 180
feet. This estimate will affect the results, but we believed that it was conservative based on the other data
available near this portion of the Site.
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The biodegradation rate was then varied over a series of simulations until the output matched the two
"observed" data points. This biodegradation rate is not a true biodegradation rate but also includes some
dispersion (BIOSCREEN likely underestimates this significantly) diffusion, dilution and biodegradation.

This rate 0.86yr1 (1/2 life = 0.81 years) was used as the attenuation rate for groundwater transport for all
other simulations.

3.3 Simulation 2 - simulating 2002 concentrations

As a second check on the assumptions made, a simulation was performed using 1997 source concentrations
as a starting point and simulation 2002 concentrations at the source and downgradient locations. For this
simulation, a 1/2-life of the source was calculated, and therefore steady-state conditions were not assumed.

The rate at which the concentrations decreased in these wells was calculated by using the following
formula:

C/Co = e-kt

Where:

C = Concentration at time t;
C0 = Concentration at time 0;
k = the degradation rate; and
t = time.

Re-arranging this equation provides:

ln(C/C0) = -kt

Which is the equation of a line on a x-y graph where t is the x-axis and ln(C/C0) is the y-axis, and k is the
slope of the line. The 1997 - 2002 data was then plotted and the slope (k) calculated (0.0006 day1). This
corresponds to a 1/2-life of approximately 3.3 years. To be conservative, a 1/2-life of 4 years was assumed.

BIOSCREEN simulations were then performed where the source mass was varied until the source 1/2-life
(calculated by BIOSCREEN) was 4 years. The starting concentration was chosen as the average 1997
concentration in the source area (436 |-ig/L). This was meant to represent post-excavation conditions. The
simulation was run for 5 years and the simulated source (192 ng/L) and downgradient (19 ng/L) matched
their respective 2002 concentrations reasonably well.

The overall attenuation factor for the Site was therefore considered to be adequately described.

3.3 Simulation 3: MCLs at the source area

This simulation was in fact a calculation. With a 1/2-life of 4 years, and starting at a TCE concentration of
436 ng/L it would take approximately 6.5 1/2-lives (26 years) to achieve 5 ng/L in the source area from the
start of the simulation (i.e. 1997). This assumes that the current rate of source attenuation will remain
unchanged and will continue by whatever mechanism is currently driving the reduction.
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3.5 Simulation 4: MCLs at the downgradient location

The estimate for when the downgradient TCE concentration will reach the MCL (5 |ig/L) was performed in
two ways. The first method was performed using the time required to reduce the source to 5 ng/L and
then calculating the travel time to the downgradient location. The groundwater flow velocity in the aquifer
is 476 feet/year. A retardation factor of 3.9 was calculated using the following formula:

R = l+D b / (K o c xfoc)

Where:

Db = Bulk density of the sand (1.85 g/cm3, estimated from literature)
Koc = Organic carbon/water partitioning coefficient (94 L/kg, from EPA Soil Screening Guidance,

Technical Background Document [EPA, 1996])
foe = Fraction of organic carbon (0.005, estimated)

R = Retardation factor (3.9, calculated)

The velocity of TCE in the groundwater is the groundwater velocity (476 feet/year) divided by the
retardation factor (3.9), which is 122 feet/ year.

Therefore the travel time from the source to the downgradient location for TCE is approximately 11.5 years.
By this calculation the groundwater at the downgradient boundary will be at MCL 11.5 years after the
source reaches 5 ng/L, which is 11.5 years after 26 years = 37.5 years from the start of the simulation (i.e.
1997).

This time estimate is likely too conservative, because the concentration at the downgradient location is
already significantly lower than at the source location. Therefore another simulation was performed to
estimate what source TCE concentration would result in a downgradient TCE concentration of 5 Hg/L.

Using BIOSCREEN it is not possible to change the source characteristics in the middle of a simulation, nor
is it possible to begin a simulation where there are concentrations of TCE downgradient of the source.
Therefore, the first step was to estimate what source concentrations of TCE would result in a concentration
of 5 ng/L at the downgradient location. This was completed by performing steady-state simulations with
various source concentrations. It was determined that a source TCE concentration of 80 ng/L would result
in a downgradient concentration of 5 ng/L. It would take approximately 2.5 1/2-lives (10 years) for the
source concentrations to reach this point. It would therefore require an additional 11.5 years for the water
to travel to the downgradient location for a total time of 21.5 years since 1997 (i.e. 2019).

It is likely that the actual time required is between the two estimates (21.5 and 37.5 years), but to be
conservative the longer estimate (37.5 years from 1997) can be assumed.

4.0 LIMITATIONS

This evaluation was performed using the available data and making conservative assumptions where
appropriate. However, there are limitations that should be acknowledged.
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The evaluation was performed using data from three locations. Two were source area monitoring wells D-2
and S-4 and one was downgradient (monitoring well MW-6). In effect the simulations were all performed
using two points. This results in a relatively high degree of uncertainty, because the evaluation relies on the
fact that the downgradient location is on the centerline of the plume. If MW-6 is not along the centerline of
the plume, then remediation times will be longer than estimated. Additional locations downgradient of the
source are required to confirm the predictions of this evaluation.

The downgradient location had only two data points and these data points are more than 3 years old.
Therefore, every additional data point could have a significant effect on the results of the evaluation.

The source locations have more data points than the downgradient location, however, there are only four
data points post-remediation at each location. To determine if predictions made during the evaluation are
appropriate additional source and downgradient data must be collected to confirm the source decay rate
and refine the Site attenuation factor between the source and the downgradient well.

There are insufficient Site data to determine Site-specific transport parameters such as dispersion, dilution
and retardation. To accurately determine these parameters, additional hydraulic conductivity estimates
would be required at a minimum, and potentially a groundwater tracer test. Assumptions were also made
regarding density and porosity that can affect the time estimates.

Several other assumptions were made regarding the processes at the Site that should be confirmed by
additional sampling, or cannot be confirmed but are generally considered reasonable:

• The decrease in the source area concentrations can be defined by a first-order rate equation;
• The decrease in the source area concentrations will continue at the same rate as 1997-2002 rate by

whatever mechanism that was causing the 1997-2002 decrease in concentration;
• The downgradient concentration was 3.1 times higher in 1996 than in 2002;
• No other source will contribute significant TCE mass to the groundwater beyond that described by the

model;
• 1996 conditions represented steady-state, pre-excavation conditions;
• The Site attenuation factor can be adequately described by a first-order decay rate;
• Tine attenuation factor from 1996 will be applicable to conditions in 2002 and beyond;
• The groundwater flow rate and direction are described adequately by the June 2002 piezometric surface;
• MW-6 is along the centerline of the plume; and
• The potential creation of vinyl chloride downgradient of the source will be minor.

If these assumptions are not valid, then the remediation time estimates may not be valid.
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Measurement of Hydraulic Conductivity of Saturated Porous Material Using a
Flexible Wall Permeameter

Constant Head Method
(ASTM D-5084)

SAMPLE IDENTIFICATION

Sample No.

Type of specimen

Depth of undisturbed sample,
ft/m.

S-010606-GL-002
Compacted

sample

-

Date

Project No.

Site

13-Jan-06

007043-90

Garland Road Landfill,
Miami County

[Specimen description Green, SILT and CLAY, trace sand

Specimen conditions:
Diameter
Length
Volume
Wet Mass
Dry Density
Water content

cm
cm
cm3

gr.
kg/m3

%

Initial
5.049
5,46

109.32
220.7
1726
17.0

Permeation condition
Cell pressure
Head pressure
Back pressure
Volume under steady state flow
Hydraulic gradient, I

kPa
kPa
kPa
cm3

-

97.91
48.95
29.65
0.4-2.3

19.3

[HYDRAULIC CONDUCTIVITY, cm/s 7.81E-09
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Measurement of Hydraulic Conductivity of Saturated Porous Material Using a
Flexible Wall Permeameter

Constant Head Method
(ASTM D-5084)

SAMPLE IDENTIFICATION

Sample No.

Type of specimen

Depth of undisturbed sample,
ft/m.

S-010606-GL-001
Compacted

sample

-

Date

Project No.

Site

13-Jan-06

007043-90

Garland Road Landfill,
Miami County

[Specimen description Green - brown, CLAY and SILT, trace sand

Specimen conditions:
Diameter
Length
Volume
Wet Mass
Dry Density
Water content

cm
cm
cm3

gr.
kg/m3

%

Initial
5. 049
5.46

109.32
191.8

1513

16.0

Permeation condition
Cell pressure
Head pressure
Back pressure
Volume under steady state flow
Hydraulic gradient, I

kPa
kPa
kPa
cm3

-

97.91
48.95
29.65
0.4-2.3

19.3

IHYDRAULIC CONDUCTIVITY, cm/s 3.97E-08 \
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HELP MODEL ANALYSIS FOR VARIOUS CAPS

7043 (14)



f!I -1
i
i
1

s

2. T3 E

| i ET
f N §. ^ W»

> 1 1 ^ ?

^ ? B

Q. ? ~"

S| g C

^" P o

f
tfl

V ^

" 3

5 "3

O
5

S- £_

i
f
3
3 S?

I

?

1

O
c

S S

12m O
°5

5

o

I /

o
o

= p

tp
u
t

w
 th

rn
tig

h
 s

o
il (ty

\,

I
3

&

UrS't
l a *
i I P
f|| |

5 s>l
S| s

- c
05 iji 5

V) O </» tn5 p s s

sit
S S £ k!
3 S q 3

C

~" ft

if
D

If
•* £

3

3

C

i

IBp
=
e
£

o

1 /
o /
£

> " if|| S
1 1?

8 I 3S

0 q q ^_ q

9

2 •
CO
m

m
CO

w m
c i-

>0
5 D
-< m

§1

m

I
ill° a =
iS&
is||
l|!

11£
3

M I

I!

o „• g 3- & w Q. m r
S S B S g f * ! f|Hf

iiniiH tPr§iliiil|i npi
- i o ^ l a s ? n o . g j ga « a a s ^ g a s a | ,

•§=•§ S35- "-"

!!5?

II
2 I

I!
• n o o n
£ S P E

ii ,m
i





APPENDIX M

COMPREHENSIVE PHOTOGRAPHIC LIBRARY FOR THE SITE

- July 17,1935
- June 21,1957
- January 23,1959
- May 2,1963
- October 1964
- March 29,1966
- March 1968
- September 12,1968
- April 10,1970
- April 13,1973
- June 1975
- February 20,1976
- April 27,1978

7043 (14)



WOODED VEGETATIVE BUFFER

DISTURBED GROUND

Iff' JULY 17, 1935
I SOURCE: MIAMI CONSERVANCY DISTRICT

GARLAND ROAD LANDFILL SITE
Miami County, Ohio

07043-90(013)GN-WA002 MAR 30/2006



WOODED VEGETATIVE BUFFER
DISTURBED GROUND

JUNE 21, 1957
SOURCE: USDA

GARLAND ROAD LANDFILL SITE
Miami County, Ohio

07043-90(013)GN-WA025 JUL 27/2006



WOODED VEGETATIVE BUFFER

JANUARY 23, 1959
SOURCE: MCD

GARLAND ROAD LANDFILL SITE
Miami County, Ohio

07043-90(013)GN-WA002 APR 05/2006



0 100 200ft

WOODED VEGETATIVE BUFFER
DISTURBED GROUND

MAY 2, 1963
SOURCE: USDA

GARLAND ROAD LANDFILL SITE
Miami County, Ohio

07043-90(013)GN-WA025 JUL 27/2006



0 100 200ft

LEGEND

WOODED VEGETATIVE BUFFER
DISTURBED GROUND

OCTOBER 1964
SOURCE: ODOT

GARLAND ROAD LANDFILL SITE
Miami County, Ohio

07043-90(013)GN-WA002 MAR 30/2006



WOODED VEGETATIVE BUFF

DISTURBED GROUND

MARCH 29, 1966
SOURCE: MCD

GARLAND ROAD LANDFILL SITE
Miami County, Ohio

07043-90(013)GN-WA002 APR 06/2006



WOODED VEGETATIVE BUFF
DISTURBED GROUND

MARCH 1968
SOURCE: ODOT

GARLAND ROAD LANDFILL SITE
Miami County, Ohio

07043-90(013JGN-WA002 MAR 30/2006



WOODED VEGETATIVE BUFF
DISTURBED GROUND

SEPTEMBERS, 1968
SOURCE: USDA

GARLAND ROAD LANDFILL SITE
Miami County, Ohio

07043-90(013)GN-WA025 JUL 27/2006



0 100 200ft

WOODED VEGETATIVE BUFFER
DISTURBED GROUND

APRIL 10, 1970
SOURCE: MAPMART

GARLAND ROAD LANDFILL SITE
Miami County, Ohio

07043-90(013)GN-WA002 MAR 31/2006



WOODED VEGETATIVE BUFFER

APRIL 13, 1973
SOURCE: MCD

GARLAND ROAD LANDFILL SITE
Miami County, Ohio

07043-90(013)GN-WA002 APR 05/2006



WOODED VEGETATIVE BUFFER

JUNE 1975
GARLAND ROAD LANDFILL SITE

Miami County, Ohio

07043-90(013)GN-WA002 MAR 30/2006



WOODED VEGETATIVE BUFFER

FEBRUARY 20, 1976
SOURCE: MCD

GARLAND ROAD LANDFILL SITE
Miami County, Ohio

07043-90(013)GN-WA002 APR 20/2006



•"•"" '•! i •'«••

WOODED VEGETATIVE BUFFER

APRIL 27, 1978
SOURCE: MCD

GARLAND ROAD LANDFILL SITE
Miami County, Ohio

07043-90(013)GN-WA002 APR 20/2006


