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EXECUTIVE SUMMARY

‘This is the fourth Flve-Year Review (FYR) for the Chem- Dyne Superfund Slte (Chem-
Dyne or Site) located in Hamilton, Ohio. The purpose’of this FYR is to determine if the
remedy is and. will continue to be protective of human health and the environment. The .
triggering .action for this statutory FYR was the signing of the prevrous FYR on
September 23, 2010

The Chem- Dyne Site is located at 500 Joe Nuxhall Boulevard (formerly Ford
Boulevard). The Site was used for the processing and storage of chemical wastes
including waste oils, plastics, and resins. Site operations resuited in the contamlnatlon
of soils and groundwater with voIatrIe organrc compounds (VOCs).

A Record of Decision. (ROD) was srgned on July 5, 1985. The major components of the
remedy for the Chem Dyne Site included the demolition of Site buildings, excavation of
contaminated soil, installation of a groundwater pump and treat (P & T) extraction
system, installation of a cap with an infiltration ~“barrier layer, and groundwater
monltorlng The remedy was enhanced by the addition of a soil vapor extraction (SVE)
-system in 2008 and optimized in 2011 by including additional SVE system extraction
wells. Much of the Site groundwater has met the 100 micrograms per liter (ug/L) total
VOC cleanup goal. The Site currently operates under an approved Monltored Natural
Attenuatlon (MNA) Prlot Study WhICh began in June 2015 BRI

The remedy at _the Chem-Dyne Superfund Slte currently protects human health and the
environment and it was constructed in accordance with the requirements of the 1985
ROD. The groundwater- treatment system, the SVE systems, and other remedy
components such as the cap function as intended. by the ROD. Exposure pathways that
could resduilt in unacceptable risks are being controlled by preventing exposure to, or the
ingestion of, contaminated groundwater However, in order for the remedy to be
protective in the long term, the foIIowmg actions need to be taken: institutional controls
(ICs) need to be implemented; an Institutional Control Implementatron and Assurance
Plan (ICIAP) needs to be developed; long-term stewardship (LTS) procedures need to
be developed and rmplemented via an LTS Plan or amendment to the Operation and -
Maintenance (O&M) Plan; and the remedy decision document needs to be modified to
incorporate ICs as a component of the remedy.
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SITE IDENTIFICATION

* | site Name: Chem-Dyne SﬁJp’erfund Site

EPAID:  OH

Region:r 5

State: OH - City/County: City of Hamilton/ Butler County

NPL Status: Final S R !

— . — - — _ — :
Muitiple OUs Has the site achieved ¢onstructioﬁ completion?
No o Yes ' ' '

Lead agency: EPA

- _Atithor name (Federél or State Projec‘t‘M'ana'ger): L. Hill

Author affiliation: EPA

Review period: 03/23/2015 to 9/23/2015

Date of site inspection: 5/21/2015

Type of review: Statutory e S D |

Review number: 4

Triggering action date:'9/23/20'10
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Five-Year Review Summa

Issues/Recommendations

OU(s) without Issues/Recommendations Identified in the Five-Year Review:

None

Issues and Recommendations Identified in the Five-Year Review:

OU(s): Issue Category: Institutional Controls
Sitewide ; -
Issue: ICs are not fully implemented at the Site.
Recommendation: Implement ICs at the Site.
Affect Current Affect Future Party Oversight Party Milestone
Protectiveness Protectiveness Responsible Date
No Yes PRPs EPA/State 09/30/2016
OU(s): Issue Category: Institutional Controls
Sitewide 3
Issue: ICs requirements need to be evaluated.
Recommendation: Develop an ICIAP.
Affect Current Affect Future Party Oversight Party | Milestone
Protectiveness Protectiveness Responsible Date
No Yes PRPs EPA/State 09/30/2016
OU(s): Issue Category: Institutional Controls
Sitewide

Issue: LTS procedures are needed.

Recommendation: Develop an LTS Plan or amend the O&M Plan to
incorporate LTS procedures.

Affect Current Affect Future Party Oversight Party Milestone
Protectiveness Protectiveness Responsible Date
No Yes PRPs EPA/State 09/30/2016

OU(s): Issue Category: Institutional Controls
e Issue: Remedy decision document needs to be updated to incorporate ICs
as a component of the remedy.
Recommendation: Modify remedy decision document to incorporate ICs.
Affect Current Affect Future Party Oversight Party Milestone
Protectiveness Protectiveness Responsible Date
No Yes EPA EPA/State 09/30/2016
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Sitewide Protectiveness Statement

Protectiveness Determination:
Short-term Protective

The remedy at the Chem-Dyne Superfund Site currently protects human health and the
environment because it was constructed in accordance with the requirements of the
1985 ROD. The groundwater treatment system, the SVE systems, and other remedy
components such as the cap function as intended by the ROD. Exposure pathways that
could result in unacceptable risks are being controlled by preventing exposure to, or the
ingestion of, contaminated groundwater. However, in order for the remedy to be
protective in the long term, the following actions need to be taken: ICs need to be
implemented; an ICIAP needs to be developed; LTS procedures need to be developed
and implemented via an LTS Plan or amendment to the O&M Plan; and the remedy
decision document needs to be modified to incorporate ICs as a component of the
remedy. -




L INTRODUCTION

* The purpose of a FYR is to evaluate the implementation and performance of a remedy in order
to'determine if the remedy will continue to be protective of human health and the environment.
The methods, findings, and conclusions of reviews are documented in FYR reports. In
addition, FYR reports identify issues found during the review, if any, and document
. recommendations to address them.

The United States Environmental Protection Agency (EPA) prepares FYRs purshant to the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section
121 and the National Contingency Plan (NCP). CERCLA Section 121 states:

“If the President selects a remedial action that results in any hazardous substances,
pollutants, ~or contaminants remaining at the site, the President shall review such
remedial action no less often than each five years after the initiation of such remedial
action to assure that human health and the environment are being protected by the
remedial action being implemented. In addition, if upon such review it is the judgment of
the President that action is appropriate at such site in accordance with section [104] or
[106], the President shall take or require such action. The President shall report to the
Congress a list of facilities for which such review is required, the results of all such
reviews, and any actions taken as a result of such reviews.”

. EPA interpreted this requirement further in the NCP at 40 Code of Federal Regulations
Section 300.430(f)(4)(ii), which states:

If a remedial action is selected that results in hazardous substances, pollutants, or
-contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less often than every
five years after the initiation of the selected remedial action.

EPA conducted a FYR on the remedy implemented at.the Chem-Dyne Site in Hamilton, Ohio. -
EPA is the lead agency for developing and implementing the remedy for the Site. The Ohio
Environmental Protection Agency (Ohio EPA), as the support agency representing the State of
Ohio, has reviewed all supporting documentation and provided input to EPA during the FYR
process

This is the fourth FYR for the Chem-Dyne Site. The triggering action for this statutory review is
the completion date of the previous FYR. The FYR is required due to the fact that hazardous
substances, pollutants, or contaminants remain at the site above levels that allow for unlimited .
use and unrestricted exposure (UU/UE). The Chem-Dyne Site consists of one Operable Unit
(OU), which is addressed in this FYR. Background information about the Site is provided in
Appendix A.



PROGRESS SINCE THE LAST REVIEW

Table 1: Protectiveness Determinations/Statements from the 2010 FYR
ou # Protecti_veness
Determination :
Sitewide Short-Term | The site remedy currently protects human health and the
environment because the excavation ~and removal of
contaminated soils, the groundwater monitoring and the
extraction system, and the site cap with impermeable infiltration
barrier‘are functioning as designed and are protective of human
health and the environment in the short term. Once all
groundwater remedial action cleanup goals are achieved and the
- “institutional controls-are fully implemented, the remedy should
provide long-term protection.

Protectiveness Statement

Table 2: Status of Recommendations from the 2010 FYR

ou Issue |Recommendations/| Party Oversight | QOriginal | Current [Completion
# Follow-up Actions [Responsible;  Party Milestone | Status | Date (if
Date applicable)
Sitewide|Institutional [An IC work plan and PRPs EPA and | March 2011 | Under n/a
controls are [draft IC Action plan . - | Ohio EPA : Discussion
not fully should be prepared by ' : '
implementedjthe PRPs.
at the Site.

The above issue and recommended action is dlscussed in the Institutional Controls section
below. . .

. The 2010 FYR identified several additional issues and recommended actions for the Site. They

were summarized on page “v’ and discussed in more detail on pages 15 through 19 of the

- 2010 FYR. Those 2010 FYR issues, recommended actlons and their current status are

presented below, in italics.

Issue #1. The groundwater P & T system has experienced a significant reduction in the
cumulative VOC mass removal from the start-up of the system (in February 1987) to 2009.
This indicates that the system no longer provides the treatment necessary for attaining
groundwater performance goals in a time efficient manner. Mass removal is still significant, but
has steadily declined with time. Because the bulk of remaining-source mass is probably bound
to low permeability on-site soils in the unsaturated zone and the aquifer matrix, rather than
being . distributed in the dissolved phase, future groundwater extraction will prove effective
primarily for hydraulic containment.

Issue #2. Northern plume delineation, as reported in the 2009 Annual Report, is currently
jeopardized by an absence of shallow monitoring wells in the northern portion of the Site.
Vertical aquifer sampling results from October 2007 indicate that the 2009 Annual Report
interpretation is incomplete. The October 2007 residual source investigation identified a
northern plume emanating from the Site through vertical aquifer sampling. Onsite vertical
-aquifer sample locations VP-1 and VP-2 which detected elevated chlorinated hydrocarbons,
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were sampled in an area of the Site formerly absent of monitoring wells. Potential source areas
north of VP-1 and VP-2, within the footprint of the former Chem-Dyne building, and the former
tank farm immediately west of the Site, are also absent of monitoring wells. In the absence of
shallow monitoring well data, the 2009 Annual Report, Figures 10, 12, 14, and 16, depicts the
shallow plume as being isolated off-site at the power plant with no on-site plume.

Issue #3. Significant challenges to drilling and well installation in support of plume and source
delineation include subsurface heterogeneity, buried utilities, and drilling refusal in on-site
~ areas where concrete building foundations and basements were buried in-place .under the cap
as part of approved removal actions. Subsurface building structures have made recent
characterization attempts difficult. For example in January 2009, drilling within the footprint of
the former Ford Motor plant building encountered approximately eight continuous feet of solid
concrete, to a depth of 15 feet below ground surface (bgs) at MW-41.

If pIume. and source delineation in support of éttaining performance goals is not undertaken,
operational and maintenance costs associated with the aging P & T system are expected to
out-pace investigative costs.

The longer the groundwater system 'operates, the greater the expected frequency of costly
repairs needed to keep the system running. During the span of this five-year review, the total
annual operating and administrative expenses increased from $514,151 in 2005 to $896,815 in

. 2009. Expenses in 2009 were greater than_previous years due to the installation of new

monitoring wells and extraction well IE-8, and the expansion of-the SVE system. Operation and
maintenance expenses in 2009 included replacement pumps for nine extraction wells due to
fouling and mechanical failure (Table 5, 2009 Annual Report). According to an Ohio EPA
interview of the Chem-Dyne plant operations manager, Mr. Ron Holt, each replacement pump .
costs $400 to $500. Additional system repairs in 2009 included the replacement of three
extraction well flow transmitters, with a unit cost of $1,950 each. Also last year, the discharge
pump to the Ford Hydraulic Canal required new seals, costing approximately $700. Power
required to run the current remedial systems (P & T and soil vapor extraction combined) costs
approximately $3,000 to $4,000 per month. '

7

Issue #4. With pump and treat being primarily effective for maintaining hydraulic con'.tainment,

and with SVE mass remdval rates beginning to decline, an expedited attainment of .~

groundwater performance goals for MW-15 and additional wells is not anticipated
(groundwater flow velocities range from 0.5 to 1.5 feet/day, with time of travel from the
northern SVE system to the power plant being on-the range of one year). As of March 2009,
eight of the site’s 68 wells within the limits of the current plume were above the 100 ug/L total
VOC performance goal. Among these, the most elevated well -is consistently shallow
monitoring well MW-15, located down-gradient of Chem-Dyne at the Hamilton Power Plant.
Total VOCs in MW-15 have been above the 100 ug/L performance goal since 1983. The
concentration trend since 1991 appears to be constant. R
Issue #5. No shallow monitoring wells are in place upgradient of MW-15 at an.equivalent
screen depth for representative plume delineation. Shallow monitoring of the northern, on-site
water table smear zone, at depths equivalent to MW-15 appears possible. Installation of
northern Chem-Dyne site, intermediate depth wells MW-37 through 41 occurred during a
seasonal water table low, in-January 2009. During drilling, a lack of saturation to depths of 49
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fo 40 feet bgs respectively seemed to suggest that shallow monitoring wells screened above
the observed zone of saturation. would be dry. However, subsequent water level
measurements were considerably shallower, ranging from 30.99 to 35.48 feet bgs.

Section line A-A’ depicted in map view in Figure 4 and cross-sectional profile in Figure 6,
three-dimensionally illustrates monitoring data gaps hampering meaningful interpretation of the
northern plume.. In each figure, the section line extends parallel to the northwesterly
groundwater flow path, extending from the Chem-Dyne site to the Hamilton Power Plant. The
map view in Figure 4 depicts a 1980 aerial’ photographic base map, overlain by the spatlal
distribution of shallow wells (screen intervals from 30 to 50 feet bgs) shown in yellow and
intermediate depth wells (screen intervals from 49 to 69 feet bgs) shown in red. As shown, no
monitoring wells currently exist within the foot print of the former Chem-Dyne building or former
tank farm immediately west to its west. With down-gradient monitoring well MW-15 consistently
having the most elevated groundwater concentrations above performance goals, the lack of
upgradlent monitoring for plume delineation poses a problem.

The cross—sectlonal view in Figure 6 superimposes total VOC concentrations from the most

recent water table-high sampling event of March 2010, with the corresponding screen intervals.

As shown, the maximum total VOC concentration of 3,509 ug/L occurs off-site at shallow

monitoring well MW-15, screened from 28.5 to 38.5 feet bgs. Monitoring wells upgradient of
MW-15 are not screened at an equivalent depth, but are screened deeper as follows: MW-37
(49 to 59’); MW-38 (40 to 50°); MW-41(50 to 60’); MW-39 (40 to 50’). If the source affecting

MW-15 is located in the shallow zone beneath the former Chem-Dyne building or the former

tank farm, groundwater may migrate undétected, until reaching MW-15.

Recommendation #1. In order to expedite attainment of groundwater performance goals
established by the Consent Decree, the Agency recommends a phased approach for
groundwater plume delineation. First, we recommend vertical aquifer sampling during the
spring water table high to further delineate the nature and extent of the northern and southern
groundwater plumes. As recommended, this phase would be followed by monitoring well
design and installation. The purpose of new monitoring wells is to fill current plume delineation
data gaps, and to measure improvements in groundwater quality with time. The delineation of
the northern plume is the highest priority, to address the intermediate depth extraction wells IE- -
1 and IE-8, and shallow monitoring well MW—1 5.

In order to address the monitoring gap upgradient of MW-15, shallow monitoring wells are
recommended for the northwestern portion of the Chem-Dyne site, screened at elevations
equivalent to MW-15. The resulting total VOCs and dominant compounds identified should be
contoured in both map and cross-sectional profile, to identify source area currently prohibiting
attainment of groundwater performance goals.

Recommendat/on #2. Completion of the plume delineation phase will help identify the general
location of source areas. The Agency then recommends that.the horizontal and vertical extent
of potential source areas be delineated through discrete interval soil and groundwater
sampling, to assist evaluation of in-situ remedial technologies for expediting attainment of
groundwater performance goals. '

~
LN
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Current data indicates that the northwestern portion of the Site, in the vicinity of the former
Chem-Dyne building, and the former tank farm immediately’ west are potential chlorinated
hydrocarbon source areas affecting shallow monitoring well MW-15 and intermediate
extraction wells IE-1 an IE-8.- Figure 7 illustrates that the same compounds present in MW-15,
are also present in upgradient, intermediate depth extraction well IE-8, located less than 100
feet south of the former Chem- -Dyne building. The October 2007 residual source investigation
revealed a similar set of compounds in the northwestern site area, at vertical aquifer sample
locations VP-1 and VP-2.

The Agency suggests that a localized dense non-aqueous phase liquid (DNAPL) source
affecting MW-15 is not probable. In March 2010, the dominant chlorinated hydrocarbon at MW-
15 was tetrachloroethene (PCE); with a concentration of 1,010 ug/L. Historic concentrations of
tetrachloroethene at MW-15 are well below the 1% of solubility concentration generally
regarded as indicative-of a local DNAPL source (Dense Chlorinated Solvents and other
DNAPLs in Groundwater, Pankow and Cherry, 1996). The solubility of tetrachlorethene is
200,000 ug/L (The Soil Chemistry of Hazardous Materials, second edition, J. Dragun, 1998)..

The fact that MW-15 is a shallow well, screened from 28.5 to 38.5 feet bgs, suggests that an
upgradient shallow source is present. The historic cyclical nature of VOC Influent groundwater
concentrations to the air stripper, with maximum concentrations of PCE and TCE being
coincident with a spring time water table high suggests the presence of a residual, shallow
source or sources in the water table smear zone. Monitoring well data in Table 2 of the 2009
Annual report indicate that the smear zone, or water table fluctuation in the northern portion of
the site was approximately 3 feet near monitoring wells MW-37, MW-38, MW-39, and MW-41,
over 6 feet at extraction well IE-8, and approximately 9 feet at extraction well SE-10.

Siatus of the Additional 2010 FYR Recommendations

~ The additional Issues and Recommendations described above focus primarily on the following:
the delineation of source plumes in the. Northern and Southern Site areas; data gaps due to
the absence of shallow monitoring wells in the northern portion of the Site; and expediting the
attainment of all remedial cleanup goals in light of the escalating maintenance and repair costs
associated with the aging P & T system. The Chem-Dyne Site Trust (Trust) performed some
limited Geoprobe work to delineate the Northern and Southern plumes and additional SVE
wells were installed in March 2011. This work, although useful, was not done in response to
the 2010 FYR recommendations and did not completely address the Issues and
Recommendations made by the Agencies in the 2010 FYR. Instead, the Trust requested
approval to complete an- MNA Pilot Study. (This Study is discussed in the Remedy
Implementation Activities section below). The Trust obtained approval from the Agencies to
begin the MNA Pilot Study in June 2015. Should this pilot study prove to be unsuccessful, the
Trust will be directed by the Agencies to revisit and address the addltlonal 2010 FYR
Recommendations. .

Remedy Implementation Activities |

During this review “period, thé Trust explbred opportunities to optimize the grdundwater
. extraction and SVE systems. In March 2011, the Trust enhanced the SVE system by
" expanding the North Plume system to include an additional line of SVE wells (wells 33 through
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38) along the westernmost extent of the cap. This modification to the system resulted in 2.54
pounds per day of VOCs being removed from the newly installed wells (only) on March 8,
2011. Data collected for all of the North Plume SVE wells (from March, April, and May 2011)
showed VOC removal rates of 1.37, 2.40, and 1.15 pounds per day, respectively. The VOC
removal rate for the North Plume SVE system had decreased to 1.11 pounds per day prior to
this enhancement. S

Monitored Natural Attenuation Pilot Study

After the March 2011 North Plume area SVE system expansion, the Trust continued to
examine alternate remedial technologies. to achieve Site cleanup goals at all compliance points
at the Site. The Trust was challenged with the escalating operating and repair costs associated
with the 27-year old groundwater P & T system. The groundwater extraction system piping was
restricted with mineral deposits, wells were fouled, and wells were pumping at less than the
initial design rates. The system maintained hydraulic containment; however, it became quite:
apparent to the Trust and to the Agencies that the remedy termination criteria would not be
attained in the North Plume area with the current remedy although SVE well enhancements
had occurred. After an evaluation of remedial alternatives, the Trust submitted an MNA Pilot
Study for Agency review. Both Ohio EPA and EPA approved the MNA Pilot Study in 2015.

The first round of the MNA Pilot Study data was collected in June and July 2015. The results of

the groundwater potentiometric surface data indicate that groundwater conditions are restored

to natural gradients across the Site. For example, significant drawdown (greater than 15 feet)

is observed in the.vicinity of the operational recovery wells in the June 8, 2015 potentiometric

surface maps. The system was then shut down upon completion of the collection of water
levels on June 8, 2015. As observed on the potentiometric surface maps from July 15, 2015,

there is no longer any observable drawdown in the vicinity of the recovery wells. (See

Appendix D for more details of the June 2015 monitoring event including sampling data, MNA

parameters and maps.)

Maps for selected MNA parameters were prepared for dissolved oxygen (DO), oxidation-
reduction potential (ORP), ferrous iron (Fe+?), methane, ethane, ethene, and total organic
carbon (TOC) in the shallow aquifer zone. The MNA parameters indicate that conditions are
favorable for natural attenuation. For example, there is strong evidence of reduction in terminal
electron acceptors (DO, nitrate); increases in metabolic byproducts (Fe+?, methane), and
elevated concentrations of ultimate chloroethene daughter compounds (ethene and ethane).
Overall, the MNA data indicate that natural attenuation processes are occurring.

Institutional Controls

ICs are required to ensure the -protectiveness of the remedy. ICs are non-engineered
instruments, such as administrative and legal controls, that help to minimize the potential for
exposure to contamination and that protect the integrity of the remedy. ICs are required to
assure long-term protectiveness for those areas that do not allow for UU/UE. ICs are also
required to maintain the integrity of the remedy. -
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A summary of the implemented and planned ICs for the Site is listed in Table 3 and is further
discussed below. A map which depicts the current conditions of the Site and areas which do
not allow for UU/UE will be developed during the IC evaluation activities discussed below.

Table 3: Summary of Planned and/or Implemented ICs

Media, engineered ICs ICs Called Impacted IC Title of IC Instrument
controls, and areas Needed | forin the Parcel(s) Objective Implemented and Date
that do not support Decision (or planned)
UU/UE based on Documents
current conditions
On-Site groundwater Yes No Area defined Prohibit use of | Ohio Administrative Code
as the Site. groundwater (OAC) 3745-9-04,
See Site Map | at the Site Environmental Covenant
Figure 1 in (planned)
Appendix B.
Off-Site groundwater Yes No Area defined Prohibit use of | Ohio Administrative Code
as Off-Site. groundwater (OAC) 3745-9-04;
See Site Map | off-Site Environmental Covenant
Figure 1 in (under consideration)
Appendix B.
Chem-Dyne Site Yes No Area defined Prohibit Environmental Covenant
as the Site. residential use | (planned)
See Site Map | and prevent
Figure 1 in damage to
Appendix B. remedy
components

Status of ICs:

The decision document for the Site does not require ICs. ICs in the form of groundwater use
restrictions are required in the Consent Decree. Section VII, Paragraph E of the Consent
Decree states that “the State agrees to use its statutory and regulatory authority to prohibit the
installation of wells into contaminated groundwater at or near the Chem-Dyne Site with the
area marked on Appendix 5, or as it may be enlarged or reduced by Ohio EPA following
consultation with U.S. EPA.” This stipulation is consistent with Ohio Administrative Code
(OAC) 3745-9-04, which regulates the location of new wells and does not allow installation of
wells in areas where contamination may be drawn into the well.

In order to comply with Ohio EPA’s obligations under the Consent Decree, Ohio EPA sent
letters in the spring of 2002 to the owners of the major industrial and municipal groundwater
pumping wells near Chem-Dyne. The letters informed them of the State of Ohio’s obligation to
use its authority to prohibit pumping which could adversely affect the groundwater extraction
system at Chem-Dyne. These letters were sent to the City of Hamilton, International Paper Co.
(owner of the former Beckett Paper Co.), and Smart Paper Co. (formerly Champion Paper
Co.).

In November of 2002, the City of Hamilton informed Ohio EPA of its intention to install two new
production wells, north of the Chem-Dyne Site, approximately 1,500 feet south of the North
Well field. The purpose of the wells was to provide coolant water to the Hamilton power plant.
Upon learning of the proposal Ohio EPA facilitated communication between the city and the
Trust for the purpose of identifying means of assuring the groundwater extraction system at
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Chem-Dyne would not be adversely affected. The City of Hamilton proposed that their current
wellhead protection model was -not refined enough to address the potential effect 6n the
Chem-Dyne groundwater contaminant plume and extraction network. Later, all parties agreed
that a network of groundwater monitoring wells located along the Ford Hydraulic Canal would
be helpful in evaluating hydraulic containment at Chem-Dyne, should the proposal move
forward. In November 2003, the Ohio EPA Division of Drinking and Ground Waters met with
the City of Hamilton to review their proposal for three ‘monitoring wells along the Ford Hydraulic
Canal. These wells were installed. To date, the proposed mun|0|pal production wells have not
been installed. :

s

Current Compliance:

There are no known uses of the Site that would be considered inconsistent with the goals to be
achieved by the ICs. The remedy appears to be functioning as intended.

IC Evaluation and Follow-up Actions Needed:

ICs are needed for the Site for those areas not meeting UU/UE. The use of governmental
controls and an environmental covenant pursuant to the State of Ohio Uniform Environmental
Covenants Act (UECA) will be evaluated. In addition, the need for ICs for the area.of the off-
- Site groundwater plume needs to be evaluated, and ICs implemented if needed. Since there is
no decision document requiring ICs, a decision document needs to be completed adding ICs .
as a component of the Site remedy. LTS procedures are also lacking.

An ICIAP will be developed The purpose of the ICIAP is to conduct IC evaluatlon activities to
ensure that effective ICs are |mplemented maintained, monitored, and enforced.

'Long term protectiveness requires continued compliance with the land and groundwater use
restrictions to ensure that the remedy continues to function as intended. LTS will ensure that
the ICs are maintained, monitored and enforced by the potentially responsible parties (PRPs).

A Plan incorporating LTS procedures (e.g., an LTS Plan or amendment to the O&M Plan) .

should be developed and include: the mechanisms and procedures for inspecting and
monitoring compliance with the ICs as well as communications procedures. An annual report
should be submitted by the PRPs to EPA to demonstrate: that the Site was inspected to
ensure no inconsistent uses have occurred; that ICs remain in place and are effective; and that
any necessary contingency actions have been executed. Results of IC reviews should be
provided to EPA in an annual ICs report and include a certification that the ICs remain in place
and are effective. ' . :

IC evaluation activities will also include, as needed, developing maps depicting current
conditions in areas_that do not allow for UU/UE, and conducting a review to ensure that no
prior-in-time encumbrances exist on the Site that are inconsistent with the ICs. .

Long-Term Stewardship:

~ Since compliance with ICs is necessary to assure the protectiveness of the remedy, planning ,~
for LTS is required to ensure that the ICs are maintained, monitored and enforced so that the
remedy continues to function as intended. LTS involves assuring effective procedures are in
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place to properly maintain and monitor the Site. As part of the IC follow-up actions, an LTS
Plan will be developed by the Trust (or the O&M Plan updated) that includes procedures: for
LTS. ' _

System Operations/Operation and Maintenahce Activities

During this review period, operations at the Site consisted primarily of the operation of the SVE
system, groundwater extraction and monitoring, and cap maintenance. The fence around the
Site is adequately maintained and restricts access to the Site. The groundwater treatment
system experienced minimal downtime with an available operating time from 94% to 100%..
Minor downtime was experienced because of equipment replacement (pumps and motors) and
occasional electrical power interruptions due to storms. A force main replacement caused the
system to go offline for 50.5 hours in May 2014.

The SVE system continued to experience a significant decline in VOC removal (with'a limited
exception). The decline in VOC removal is primarily a result of the aging infrastructure of the
treatment system and biological and mineralogical fouling which creates reduced efficiency in
pumping. The decline in VOC removal rate was discussed in the 2012 Annual Report (dated
May 2013) and during a meeting with the PRPs, Ohio EPA, and EPA on July 23, 2014. A
formal request to terminate SVE operations was submitted to both Agencies on July 30, 2014.
Ohio EPA approved the request to terminate SVE operations in a letter dated October 21,
2014. EPA approved the Trust's request but required that the Northern Zone SVE wells remain
in operation for the purpose of mass removal (October 23, 2014). Southern Zone wells were
suspended on September 29, 2014. (Modifications to the groundwater treatment system are
permitted in accordance with the Consent Decree. This is discussed in more detail in the
Remedial Actions section of Appendix A).

Subsequently, the PRPs petitioned the Agencies to allow a trial shutdown of all wells related to
the groundwater extraction system and the SVE system at the Site due to the fact that
contaminant levels could not be further reduced with pumping alone of the current system
without expensive modifications. The Trust wanted the opportunity to evaluate whether the
introduction of anaerobic conditions at the Site would potentially cause an accelerated
degradation of contaminants in groundwater. With the assistance of its contractor, EarthCon
Consultants, Inc., the Trust presented and submitted Power Point presentations which
included the Site groundwater plume analytics, the shutdown recovery wells analytics, and the
shutdown recovery evaluation (October 2014 to January 2015). The Trust submitted an MNA
Pilot Study Work Plan to EPA and Ohio EPA on February 23, 2014. EPA’s National Risk
Management Research Laboratory Ground Water and Ecosystems Restoration Division in
Ada, Oklahoma, assisted in the review of the Trust's work plan. After a series of Agency
comments and revisions to the work plan, both Ohio EPA and EPA evaluated the information
and approved the MNA Pilot Study Work Plan in May 2015 and June 2015, respectively. EPA
approved this work plan because the Agency believes that there are strong indications that
ongoing microbial activity will be able to prevent the off-Site migration of contaminants over
much of the Site (although there are no guarantees that MNA alone will be sufficient to
adequately reduce concentrations in potential source areas near MW-15).

All active groundwater and soil remediation was suspended in June 2015 as part 'of the MNA
- Pilot Study. However, the groundwater extraction and SVE system infrastructure will remain in
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place should the systems require reactivation. Implementation of the MNA Pilot Study will run
for a two-year period and will consist of quarterly sampling of wells. As stated earlier, MNA
parameters evaluated during this period will consist of DO, ORP, Fe+2, methane, ethane,
ethene, and TOC. Evaluation of these parameters will' assist in determining whether natural
attenuation is occurring at the Site and the éxtent of natural attenuation. Semi-annual progress

" reports will be submitted to the Agencies. Annual progress reports will be submitted at the end
of each year and will include, among other things, plume stability analysis, trend analysis, and
recommendations. .

Il FIVE-YEAR REVIEW PROCESS
Administrative Components

The State was notified of the initiation of the FYR on March 23, 2015. The Chem-Dyne Site
FYR was led by Lolita Hill of the EPA, Remedial Project Manager (RPM) for the Site, and Sue
Pastor, the Community Involvement Coordinator (CIC). Charles Melon of the Ohio EPA
assisted in the review as the representative for the support agency.

The review, which began on March 23, 2015, consisted of the following components:

¢ Community Notification and Involvement;
* Document Review;

¢ Data Review;
.* Site Inspection;

* |[nterviews; and

* FYR Report Development and Review.

Community Notification and Involvement

Activities to involve the community in the FYR process were initiated on Apnl 29, 2015
between the RPM and CIC for the Site. A notice was published in the Hamilton Journal News,
a local newspaper, on April 29, 2015, stating that there was a FYR and inviting the public to
submit any comments to EPA. (See Appendix C.) The final FYR Report will be made available
at the Site information repository located at the Site, at 500 Joe Nuxhall Boulevard in Hamilton,
Ohio.

" Document Review

"This FYR consisted of a review of relevant documents including - monitoring data and
applicable groundwater cleanup standards, including monthly operating reports and annual
reports. Appendix E contains data from 2014, including trends and plume maps.

Data Review

The Site remedy includes the operation of a groundwater P & T system and an SVE system.

The P & T system has operated since 1987. The initial SVE system has operated since 2008

with subsequent modifications in 2011. The SVE system is comprised of Northern SVE wells

and Southern SVE wells. The Northern wells consist of SVE-1 thru SVE-8 and SVE-33 thru

SVE- 38. The Southern SVE wells are divided into 2 zenes — Zone A (SVE-9 thru SVE-21) and
17



Zohe B (SVE-22 thru SVE-32). The total VOC mass removals for the P & T and SVE syétéms
are provided in Table 4. The cumulative mass removal from both systems through 2014 is
38,777 pounds. '

Table 4: Total VOC Mass Removal from Remedial Systems’

Year | P&T System | Cumulative P& T | SVE Systems | Total VOCs Removed from SVE
(Pounds) System (Pounds) | only (Pounds) and P & T Systems (Pounds)

2008 240 34,813% 593 - 35,406 |
2009 103 34,916 1,361 . 36,870

2010 104 35,020 435 : 37,409

2011 82 35,102 638 38,129

2012 63 35,165 368 38,560

2013 44 35,209 ‘ 224 ' 38,828

2014 C 47 35,256 495 38,777

Note: a = includes 240 pounds VOCs removed from the P & T system in 2008 plus the cumulative amount of 34,573
pounds VOCs (removed from the P & T system from 1987 to 2007) = 34,813 pounds VOC cumulative (fromthe P & T
system from 1987 to 2008). ’ '

The April 2009 Long-Term Monitoring and Optimization Plan requires biennial sampling (during
even-numbered years for VOCs only) for compliance wells G-16, G-17, G-19, G-20, G-21, G-
22, G-23, G-24, G-25, MW-19, MW-20, MW-21, MW-22, and MW-32. Compliance wells G-19,
G-20, G-23, G-25, and MW-32 were decommissioned and taken out of service in December
2011 after the Trust received approval from Ohio EPA in October 2010. Well G-19 was taken
out of service sometime thereafter. Sampling results from 2012 showed trichloroethylene
(TCE) detected in G-17 and MW-16 at concentrations below the 5.0 pg/L Maximum
Contaminant Level (MCL) and below the 100 pg/L total priority pollutant cleanup standard, as
shown in Table 5. TCE -was the only priority pollutant detected in any compliance well (MW-16)
during 2014, at 3 pg/L. )

Table 5: Summary of VOCs (ug/L) in Compliance Wells 2012
TCE - cis-1,2-DCE Other VOCs Total VOC
Well March | Sept Mar Sept Mar | Sept Mar Sept
G-16 ns <1 ns <1 - ns <1 ns <1
G-17 " ns 1.27 ns <1 ns | <1 ns’ 1.27*
G-19 ns <1 ns <1 ns - <1 'ns <1
G-21 ns <1 ns <1 ns <1 ns. <1
G-22 ns <1 - ns <1 ns’ <1 ns <1
G-24 ns- <1 ns <1 - ns <1 ns <1
. MW-16 2.55 <1 <1 <1 <1 <1 2.55 <1
“"MW-19 ns <1 ns <1 ns <1 ns <1
- MW-20 ns <1 ns <1 ns <1 ns <1
MW-21 ns <1 | ns <1 ns <1 ns <1
MW-22 ns <1 ns <1 .. NS <1 ns . <1
Notes: ns = not sampled; <1 = not detected '

' From 2014 Annual Report for the Chem-Dyne Superfund Site, April 2015
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Table 6: Summary of VOCs (ug/L) in Compliance Wells 2014
TCE cis-1,2-DCE Other VOCs Total VOC
Well March Sept Mar Sept _Mar [ Sept Mar Sept
G-16 <1 ns <1 . ns <1 Ns <1 ns
G-17 <1 ns <1 ns <1 Ns <1 ns
G-21 <1 ns <1 ns <1 Ns <1 ns
" G-22 <1 - ns <1 ns <1 Ns - <1 ns
G-24 <1 ns <1 ns <1 Ns <1 ns
.MW-16 -3 3 <1 <1 <1 <1 3 3
MW-19 <1 ns <1 : ns <1 Ns <1 ns
MW-20 <1 <1 <1 <1 o<1 < <1 <1
MW-21 <1 <1 <1 <1 <1 <1 - <1 <1
MW-22. <1 ns <1 ns <1 Ns <1 ns
Notes: ns = not sampled; <1 = not detected

4

Groundwater monitoring has been performed by the PRPs'on a quarterly basis with
groundwater levels recorded on a monthly basis. The number of monitoring wells which
exceed the cleanup goal for the Site has decreased from 51 wells (in 1988) to 8 wells (in 2010)
to 6 wells (in 2014). The 100 ug/L total VOC cleanup level was exceeded in December 2014
for the following wells MW-15 (2,802.5 ug/L), MW-27 (575.8 pg/L), IE-1 (311.5 pg/L), and IE-8’
(162.7 pg/L). Although concentrations in these wells (MW-15, MW-27, IE-1, and IE-8) are
above the cleanup criteria, vapor intrusion is not an issue of concern. Residents are located to
the south of the Site while groundwater flow is generally to the west of the Site. Hydraulic
containment of the plume has prevented releases to the south area residents. There is another
residential area to the west of the Site. However, these residents are separated from the Site
by Third Street (Highway 127) and industrial facilities (mostly concrete or gravel areas), coal
stockpiles, the City of Hamilton’s electric plant, and a railroad, located immediately on the’
western edge of the Site. Ten wells and numerous piezometers are located in this residential
area (bordered by Third Street on the East, by Second Street on the West/North, and by Black
Street on the South). These wells are sampled once or twice a year. The 2014 sampling
results showed that most of these wells were non-detect for total VOCs and none of the wells
exceeded the 100 ug/L total VOC cleanup criteria. Specifically, wells |IE-4 and |IE-5 exhibited
concentrations ranging from 1.7 to 2.0 yg/L total VOCs (cis-1,2-dichloroethylene (DCE) only)
during the April/September 2014 events. Total VOCs in wells G-1 and G-9 consisted of 2 pug/L
and 4.7 pg/L: (cis-1,2-DCE only) in March/April 2014. Only wells SE-2 and SE-17 exhibited
higher levels of total VOCs at 12. 4 ug/L (Apr|I 2014) and 5.0/5.6 pg/L (April/September 2014),

which are below the cleanup cntena

With respect to the South Plume area, sampling data indicated that all of the sampled wells in-
the South Plume were less than the Site cleanup level in December 2014. The Trust attributes
the South Plume area success in contaminant reductions and attainment of the performance
cleanup goal to the operation of the southern SVE system reducing the VOC flux from the
vadose zone during times of high water table elevation. Most of the North Plume wells (33 of
37) in 2014 achieved the cleanup level. Overall, contaminant concentrations have shown a
decreasing trend for the North Plume wells. Refer to Figures 1, 2, and 3 (“Site Plan,”
“Extraction Well VOC Data,” and “Monitoring Well VOC Data”) of the 2014 Annual Report;
these figures are provided in Appendix B.
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The shallow Site plume has been reduced by 92% from 31 acres to 2.4 acres since 1987. The
intermediate plume has been reduced by 96% from 10 acres to 0.4 acres since 1987. The
chloroethene plume and the chloroethane plume have decreased in area substantially by more
than 82% and 89%, respectively, and have decreased in mass by 99% since 1987. The
extracted groundwater concentrations from the P & T system no longer require treatment prior
to surface water discharge. :

Site _Inspection

The inspection of the Chem-Dyne Site was conducted on May 21, 2015. In attendance were
Lolita Hill of U.S. EPA, Charles Mellon of Ohio EPA,.Ron Holt, Chem-Dyne Site Engineer, and

. Chuck Hanson of the Chem-Dyne Trust (who participated in the pre- and post-inspection
meetings only). The purpose of the inspection was to assess the protectiveness of the remedy.
Monitoring wells appeared to be good condition. The cap was in good condition. There were
no signs of erosion or penetration through the cover. Maintenance records show that monthly
cap inspections found no significant cap-related issues. There were no new sources at the Site
that would interfere with the remedy. Overall, the inspector observed that the Site was in good
condition and the remedy appeared to be functioning as designed. See the Site Inspectlon
Checklist and photographs in Appendlx F for addltlonal details.

Interviews

Persons interviewed during the Sl'te' visit included Mr. Chuck Hanson and Mr. Ron Holt.
Discussions with these gentlemen focused on the Slte operatlons and the remedy. There were
no other persons interviewed for this FYR.

IV.  TECHNICAL ASSESSMENT
Question A: Is the remedy functioning as intended by the decision documents?

Yes. The review of documents, applicable or relevant and appropriate requirement (ARARS),
risk assumptions, and the results of the Site inspection indicate that the remedy is functioning
as intended by the ROD. There has been a decline in VOC concentrations on the South area
of the Site due to the addition of the SVE systems. All of the wells in the South Plume area
have reached the Site cleanup goals. Many of the North Plume area wells have reached the
Site cleanup goals. Overall, contaminant concentrations in monitoring and extraction wells on
the North area of the Site are showing decreasing trends. There are no issues with the cap or
Site security.

ICs are needed to ensure the long-term protectiveness of the remedy Governmental ICs are in
place. There are currently no known uses of the Site that would be considered inconsistent
with the goals to be achieved by the ICs. The PRPs need to evaluate the ICs and the
appropriate ICs need to be implemented. LTS procedures are needed and an LTS Plan
developed by the PRPs. An ICIAP should be developed by the PRPs. The purpose of the
ICIAP is to conduct IC evaluation activities to ensure that effective ICs are implemented,
maintained, monitored, and enforced. The remedy decision document should be modified by
EPA to incorporate ICs as a component of the remedy.
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Question B: Are. the -exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives used at the time of the remedy selection still valid?

Yes. All Site—related risks '(including ecological risks) were reduced or eliminated through the
implementation of the remedy. There have been no changes in the physical condition of the
Site that would affect the protectiveness of the remedy.

Changes in Standards and Things to be Considered

There have been no major changes in the ARARs and no new standards affectlng the
protectlveness of the remedy have been promulgated since the 2010 FYR.

Changes in Exposure Pathwavs, Toxicity, and Other Contaminant Characteristics

The exposure assumptions used to develop the Human Health Risk Assessment included both
current exposures and potential future exposures. There have been no changes in the toxicity
factors for the contaminants of concern that were used in the baseline risk assessment. These
assumptions are considered to be conservative and reasonable in evaluating risk and
developing risk-based cleanup levels. Change is not warranted from these assumptions or the
cleanup levels developed from them. There has been no change to the standardized risk
assessment methodology that could affect the protectiveness of the remedy. There has been
no change\in the physical Site conditions that could affect the protectiveness of the remedy.

Question C: Has any .other information come to light that could call 'into question the
protectiveness of the remedy?

bl

No. There has been no information generated during this FYR process or other information
that calls into question the protectiveness of the remedy.

Technical Assessment Summary

According to the data reviewed and the Site inspection, the remedy is functioning as intended
by the ROD. There have been no changes in the physical conditions of the Site that would
affect the protectiveness of the remedy. There has been no change to the standardized risk
assessment methodology that could affect the protectiveness of the remedy There is no other
information that calls into question the protectiveness of the remedy.
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V.

VL.

' ISSUES/RECOMMENDATIONS AND FOLLOW-UP ACTIONS

Table 7: Issues and Recommendations/FoIIow;up Actions

Affects
~ Recommendations/ Party Oversight | Milestone .
ou Issue . Follow-up Actions |Responsible| Agency Date Protectiveness?
’ Current | Future
Sitewide [ICs are not fully Implement ICs atthe | PRPs EPA/State | 09/30/2016 No Yes
implemented at the|Site.
Site. ' '
Sitewide |ICs requirements |Develop an ICIAP. PRPs EPA/State | 09/30/2016 No Yes
need to be .
evaluated. ' .
Sitewide [ILTS procedures |Develop an LTS Plan PRPs EPA/State | 09/30/2016 No Yes
are needed. or amend the O&M .
Plan to incorporate
LTS procedures.
Sitewide [[Remedy decision |Modify remedy : . EPA EPA/State | 09/30/2016 | .No Yes
document needs to|decision document to
be updated to incorporate ICs.
incorporate ICs as . '
a component of
the remedy.

PROTECTIVENESS STATEMENT

Oou1 : & Sitewide Proteictivenessf Statemevnt

Protectiveness Determination:
Short-term Protective

The remedy at the Chem-Dyne Superfund Site currently protects human health and the
environment because it was constructed in accordance with the requirements of the 1985
ROD. The groundwater treatment system, the SVE systems, and other remedy components
such as the cap function as intended by the ROD. Exposure pathways that could result in
unacceptable risks are being. controlled by preventing exposure to, or the ingestion of,

| contaminated groundwater. However, in order for the remedy to be protective in the long

term, the following actions need to be taken: ICs need to be implemented; an ICIAP néeds to
be developed; LTS procedures need to be developed and implemented via an LTS Plan or
amendment to the O&M Plan; and the remedy decision document needs to be modified to
incorporate ICs as a component of the remedy. ' '

VIL.

NEXT REVIEW

The next FYR report for the Chem-Dyne Superfund Site is required five years from the
completion date of this review. _ '
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APPENDIX A — EXISTING SITE INFORMATION

A. SITE CHRONOLOGY

Event

Date

Initial discovery of problem or contamination

1976 to 1979

Final National Priorities List (NPL) listing

September 8, 1983

Removal actions 1982
Remedial Investigation (RI) complete May 22, 1984
Feasibility Study (FS) complete November 19, 1984
Remedial Action Plan May 1985
Record of Decision (ROD) July 5, 1985

Consent Decree lodged

October 9, 1985

Remedial action approved (Groundwater Extraction System)

January 1, 1988

Soil Vapor Extraction (SVE) System (North)

2008

SVE System (South) 2009
SVE System Enhancements (North) March 2011
Previous Five-Year Reviews (FYRs)

1% FYR September 8, 2000

2" FYR September 27, 2005

3“ FYR September 23, 2010
Site Inspection for 4" FYR May 21, 2015
Monitored Natural Attenuation (MNA) Pilot Testing June 2015

B. BACKGROUND
Physical Characteristics

The Chem-Dyne Superfund Site is located at 500 Joe Nuxhall Boulevard in Hamilton, Ohio,
east of the Great Miami River. The Site is 21 acres and is bordered to the north by the Ford
Hydraulic Canal, which flows westerly into the Great Miami River. Immediately west of the Site
lie industrial properties including the City of Hamilton Municipal Power Plant, Anchor Metals
(formerly Ransohoff) and a CSX rail corridor.

Geology and Hydrology

Topography in the Site vicinity is relatively flat. Average depth to water is approximately 25 feet
below ground surface (bgs). Groundwater flow beneath the Site is westerly toward the Great
Miami River. The RI, completed in 1984, concluded that groundwater flow velocities ranged
from 0.5 to 1.5 feet per day. Groundwater flow is heavily influenced by the stage of the Great
Miami River and localized pumping. The geology of the Hamilton, Ohio, area is dominated by
glacial valley fill deposits that overlie bedrock of Ordovician-age limestones and shales. In the
Hamilton area, glacial deposits are thickest where they fill the bedrock valleys of the ancient
Teays River System. The modern-day Great Miami River follows these valleys for much of its
course, including the vicinity of Hamilton. Deposits filling the valleys are approximately 150 to
200 feet thick. Most of these deposits are coarse-grained sands and gravels saturated with
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water. The saturated deposits constitute a prbliﬁc aquifer known as the Miami Valley Sole
Source Aquifer System.

Land Use
-~ .

.Current land uses surrounding the Site are industrial and residential. Public softball fields are
~ located adjacent to the Site. The Site is completely encompassed by security fencing which
~ restricts access. A secured entrance is located at the northeast corner of the property with

access along Joe Nuxhall Boulevard. Active pumping centers operate near the Site, including
the Hamilton North well field and the Hamilton Power Plant wells.

History of Contamination

Ford Motor Company operated a factory at the Site; the factory ceased operations in the late
1950s. Later, between 1974 and 1979, the Chem-Dyne Corporation used the Site for the
processing and storage of chemical wastes. During this time, the Site accepted an estimated
112,000 drums of waste from approximately 200 generators. Materials handled included
pesticides, chlorinated and un-chlorinated solvents, waste oils, plastics and resins,
polychlorinated biphenyls, acids and caustics, metal' and cyanide sludges, and laboratory
wastes. Over 30,000 drums and 300,000 gallons of bulk materials were on Site when
operations ended in 1980.

Following closure of the faci‘lity Site investigations determined that facility operations had
contaminated the soil beneath the Site and groundwater both on and off Site within the shallow
and intermediate horizons of the underlylng aquifer. -

Initial Response

Most of the materials left on Site in 1980 were removed under the supervision of a state court-
appointed receiver between 1980 and 1981. Subsequent waste.removal actions began in
1982. The remaining wastes were removed during a surface cleanup under EPA removal
authority in 1983. The Site was proposed for inclusion on the NPL on October 21, 1981, and
finalized on September 8, 1983.

Basis for Taking Action

The RI, completed May 22, 1984, identified extensive volatile organic compound (VOC)
unsaturated soil contamination. The highest VOC concentrations were located 3 to 6 feet bgs.:
Elevated concentrations extended as deep as 25 feet bgs. Structures and utilities on Site were
found to be contaminated with a variety of materials. The FS, released on November 19, 1984,
contained an Endangerment Assessment. The assessment concluded that direct contact with

soil contaminants presented an unacceptable risk. '

The RI defined a groundwater plume. The plume, comprised predominantly of chlorinated
ethenes and chlorinated ethanes, was found to emanate from the Site. In 1986, this plume was
confirmed to be. approximately 1,000 feet wide, 1,800 feet long, and up to 50 feet deep. The
Endangerment Assessment concluded that groundwater contamination presented an



unacceptable risk for potable use. It also concluded that continued migration of the
groundwater plume could present an unacceptable risk to downgradient water supplies.

C. REMEDIAL ACTIONS
Remedy Selection

A .Remedial Action Plan (RAP) was developed for the Site on May 1985. On July 5, 1985, a
ROD was signed for the Site. The major objective of the ROD was to prevent contact with or
migration of contaminated groundwater and soils at the Chem-Dyne Site. The selected remedy
for the Site required the following:

* Demolition of all Site buildings; -
* Removal of “hot spot” soil;

* Installation of a cap over remaining contamlnated soils; and

« [nstallation of a groundwater extraction-injection system.

The Consent Decree allowed for modifications to the system' that would improve system .
performance. As provided in Paragraph V.B.2.5 of the Consent Decree

s The performance of the System shall be evaluated a/mua//y by the Plaintiffs and the
Sefttling Defendants in view of the design criferia set forth in Subparagraph 2. 7.

s The System shall be aadjusted or modified if the Plaintif's and the Settling Defendants
agree that the System is not performing acceptably in view of the design criferia in
Subparagraph 2.1 and that agjustments or modifications would be cosf-eﬁecflve and
could be expected lo improve ,oe/formance

* Aqgjustments or modifications can include but need not be himited fo relocation or
addition of extraction wells or changes of pumping rates as agreed fo by the FPlaintifis
and the Seftling Defenaants.. : .

Therefore, the Chem-Dyne Site Trust (Trust) and the Agencies agreed to numerous changes
to improve the performance of the system. Among other things, pumping rate modifications
were made to the groundwater extraction system in 2004 and the system was modified to
include a SVE system in 2008/2009 (with enhancements in 2011). The SVE system consisted
of a South SVE system and a North SVE system. o

Remedy Implementation

The RAP (dated May 1985) was developed for the Site following  negotiations with the
potentially responsible parties (PRPs). The RAP was incorporated as part of the Consent
Decree between EPA, Ohio EPA, and 173 PRPs. The Consent Decree was lodged in U.S.
District Court for the Southeastern District of Ohio, Western Division, on October 8, 1985.
‘Under the Consent Decree, the PRPs agreed to form the Trust for the purpose of overseeing
implementation of the requirements of the Consent Decree. The Consent Decree is
administered jointly by EPA and Ohio EPA. :



The selected remedy for the Site required the demolition of all Site bui-ldings, the removal of
“hot spot” soil, the installation of a cap over remaining contaminated soils, and the installation
of a groundwater extraction-injection system.

Soil “hot spots” were removed and disposed at an approved off-site facility in an expedited
action in the spring of 1985. A total of eight buildings were demolished. A perimeter utility
cutoff trench approximately 4,000 feet in'length and 15 feet deep was excavated around the
Site and all intercepted utilities were sealed. A storm sewer system for draining the capped
Site. was installed.

Monitoring wells -were installed to further define the boundaries of the migrating groundwater
plume.’ Groundwater remediation activities began in February 1987 with completion of a
groundwater extraction-injection system. A total of 25 extraction wells and eight injection wells
were installed. After several modifications, the Trust proposed that the groundwater extraction
system be considered fully operational on January 1, 1988.

The ex-situ groundwater treatment. system consists of an air stripper. Approximately 10,000
feet of piping were installed to connect water pumped from extraction wells to the air stripper.
Off-gas from the air stripper was directed to three activated carbon beds for treatment. Treated
water was either injected into the aquifer in order to flush VOCs from subsurface soils or
discharged to the Ford Hydraulic Canal in accordance with the Natlonal Pollutant Discharge
Elimination System (NPDES) permit issued by Ohio EPA.

From 1989 to 1992, the Site expérienced occasional exceedances of the NPDES permit limits
for 1,1,2,2-tetrachloroethane and 1,2-transdichloroethylene. The discharge permit limit was
modified to an achlevable permit limit in October 1992 to prevent future exceedances.

In 1989, data from gr_oundwater monitoring began showing VOCs present in the southern
compliance wells. The Agencies required the Trust to investigate the source of the VOCs and,
if necessary, implement a corrective action as specified in the Consent Decree. The results of
the investigation showed that there were several areas of contamination in the unsaturated
zone off Site within the study area but there was no correlation between the contaminants in

. these areas and those found in groundwater. The study also showed that the compliance wells
were within the area under hydraulic control from the extraction system and the groundwater in
question originated off Site from an unknown source.

In November 1998, Ohio EPA issued a letter to the Trust indicating that emissions from the air
stripper were considered minimal, thereby discontinuing air monitoring of the air stripper
effluent.

On several occaéions, the Agencies requested the Trust to update the groundwater model
associated with the Site in order to increase understanding of the hydraulic control and enable
sound decision-making about the groundwater extraction system. From 2001 to 2004, the
Trust and the Agencies held numerous meetings and exchanged emails related to developing,
refining, and calibrating the Site groundwater model. The Trust contracted S. S. Papadopoulos
to assist in the model exercise efforts. The EPA National Risk Management Research
Laboratory, Ground Water and Ecosystems Restoration Division, assisted EPA Region 5 in



this effort. The conceptual groundwater model was developed in June 2003 and calibrated in
-2004. .

N
\

In October 2007, the Trust conducted residual VOC investigations (vertical aquifer sampling
and soil gas sampling) in the northern portion of the Site, and in the adjacent, down-gradient
Hamilton Power Plant property to the west. Soil gas concentrations beneath the Site cap were
orders of magnitude higher than off-Site soil gas concentrations, indicating the presence of an
on-Site source. The on-Site vertical aquifer sample location with the highest groundwater
concentrations was VP-3, located approximately 50 feet northeast of the Ransohoff building.
* Shallow groundwater at VP-3 was non-detect, while intermediate depth groundwater contained
elevated concentrations of primarily ethylbenzene and xylene compounds. These compounds
were either absent or present in minor concentrations at shallow monitoring well MW-15 and -
intermediate depth extraction wells IE-1 and IE-8. Chlorinated solvents were dominant in
intermediate depth on-site groundwater north of VP-3, at locations VP-1 and VP-2. These
sample locations had the same distribution of chlorinated VOCs as down gradlent monitoring
. well MW-15 and extraction wells 1E-1 and IE-8.

As a result of the October 2007 vertical aquifer sampling and soil gas sampling, the Trust
expanded the Site treatment system and installed a soil vapor extraction system in the -
northern portion of the Site in November 2008. This northern SVE system (consisted of SVE-1 -
thru SVE-8) was successful in removing 955 pounds of VOCs from the unsaturated zone by
the end of March 2009. (The Northern SVE system was enhanced to include wells SVE-33
thru SVE- 38 in 2011) The Trust expanded the Site characterization efforts, and subsequently
installed two more SVE systems in the southern portion of the Site in late September 2009.
The Southern SVE wells are divided into 2 zones: Zone A (SVE-9 thru SVE-21) and Zone B
' (SVE-22 thru SVE-32). Within five months, the two southern systems removed a total of
165.32 pounds of VOCs. The combined mass removal from all three SVE systems for year
2009 was 1,361 pounds compared to mass removal of 103 pounds of VOCs from the
950_undwater_P & T system, . p

On ‘October 2, 2009, the Trust applied for an NPDES permit modification to discontinue
treating the groundwater extracted from the P & T system via the air stripper, and discharge it
directly to the canal. The Ohio EPA approved this modification on November 25, 2009, stating
that the groundwater influent to the air stripper had been in compliance with both the daily
maximum and monthly average permit limitations since November 2008. The Trust agreed to
properly maintain the air stripper for future treatment if compliance sampling indicated
treatment was warranted. EPA granted approval of this modification in March 2010, and the
stripper was subsequently deactivated on April 12, 2010.

With the air stripper deactivated, the remedial system no longer generated hazardous waste
and RCRA compliance  evaluations were not required by Ohio EPA. The last RCRA
compliance evaluation occurred on June 7, 2005 and Ohio EPA found the Site to be in
compliance with the terms of a RCRA permit to operate as a generator of RCRA regulated off-
Site shipments of waste produced from the air strlpper

In May 2010, Ohio EPA and EPA approved the Trust's proposal to deactivate the SVE influent
carbon treatment vessels. As SVE data indicated, air emissions have never exceeded the 10



pounds per day de minimis limit. Declining VOC mass removal trends continued for the
northern SVE system and both the A and B southern SVE systems. :

Consent Decree Requirements for the Groundwater Svstem Operation

Paragraph V B.2.6 of the Consent Decree states that the groundwater extractlon system shall
be operated for a minimum of ten years and terminated:

¢ If the 100 total priority pollutant VOC goal is reached for each monitoring and extraction
well within the defined plume boundary; and,

« The concentration of total priority VOCs is effectively constant in each monitoring and
extraction well within the defined plume boundary. ' : '

The groundwater treatment system at the Site has operated for 27 years with approved system
optimizations and enhancements. As discussed earlier, most monitoring and extraction wells
have achieved the termination criteria while a few wells have not achieved the termination
criteria. MW-15 has the highest documented total VOC level throughout the Site. Both
Agencies and the Trust recognize that additional investigations may be needed to reduce the
concentrations in this well. As well, both Agencies and the Trust recognize that it may not be
possible to reach the termination criteria for each monitoring well and each extraction well -
without a significant. monetary investment for this aged system. Paragraph V.B.2.9 of the
Consent Decree states the followmg '

« If at the commencement of -the twentieth year of operation of the system, both
performance goals are not met, the Plaintiffs and the Settling Defendants shall
determine whether further operation and modification would be cost effective. If the

~ Plaintiffs and the Settling Defendants agree that further operation would not be cost
effective, the system may be terminated. :
The Trust would then be subject to the requirements of Paragraph V.2.10 of the Consent
Decree which specifies that concentrations of total priority pollutant VOCs within the Site and
the plume boundary must be maintained effectively at or below the levels reached at the
termination of the extraction system for a period of five years after termination.

In the 2011 and 2012 Annual Reports, the Trust included recommendations to suspend
pumping from shallow extraction wells SE-11 and SE-12 since monitoring data demonstrated
that the South Plume complied with the Site termination criterion. A formal request, dated July
30, 2014, was submitted to the Agencies petitioning the Agencies to allow the Trust to
terminate ‘groundwater pumping operations in the South Plume area, as well as to suspend
sitewide SVE operations since removal recoveries were approaching asymptotic conditions
(reached its removal limit with the currént system). Ohio EPA approved the Trust's request to
terminate all SVE operations on October 21, 2014. EPA approved the termination of only the
South Plume SVE system on October 23, 2014, and requested that the Trust continue to
operate the North Plume SVE system to remove mass from the North Plume area. The
operation of SE-11 and SE-12 were suspended on November 3, 2014. The North Plume SVE
system continued to operate. The Trust later submitted an MNA work plan proposal to the
Agencies, proposing the suspension of all groundwater extraction and SVE wells at the Site for
the next 2 years. The Agencies approved this proposal in 2015.

~
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Monitored Natural Attenuation Pilot Study
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
- ‘NATIONAL RISK MANAGEMENT RESEARCH LABORATORY
GROUND WATER AND ECOSYSTEMS RESTORATION DIVISION
PO BOX 1198 * ADA, OK 74821 -

April 4,2015

_ ' : OFFICE OF
MEMORANDUM i _ RESEARCH AND DEVELOPMENT

- SUBJECT: Review Comments for Monitored Natural Attenuation (MNA) Pilot Test Work

Plan, Chem-Dyne Superfund Site, Hamilton, Ohio (15-R05-01)
FROM: Randall Ross, Ph.D., Hydrologist g /ﬁb,,,
Applied Research and Technical Support Branch i )

TO: Lolita Hill, Project'Manager ' - i
U.S. EPA, Region 5. :

Fial

Per your request for technical assistance, the Monitored Natural Attenuation (MNA) Pilot Test
Work Plan, Chem-Dyne Superfund Site, Hamilton, Ohio, was reviewed by Drs. Daniel Pope
(CSS-Dynamac Corporation), Milovan Beljin (subcontractor to CSS-Dynamac Corporation) and
me. CSS-Dynamac Corporation provides technical assistance to the Technical Support Program.
The following Powerpoint presentations were also reviewed: . -

Groundwater Plume’ Analyﬁcs. 2014. EarthCon Consultants, Inc.
Chem-Dyne Plume Analytics Presentation 1-15-15.pptx

Shutdown Recovery Wells Analytics. 2014. EarthCon Consﬁltants, Inc.
Shutdown Recovery Wells Eval. pptx -

The following comments are provided for your consideration. If you would like to discuss these
comments, please do not hesitate to contact me at your convenience (580-436-8611).

. GENERAL COMMENTS

MNA has been widely used at chlorinated solvents sites since the 1990s, and has been shownto
be capable of making substantial contributions to meeting remedial goals for such sites. The '
general outlines of the degradative processes of major importance for control of the chlorinated
solvents and their daughter products are well established (e.g., Pivetz et al. 2013), and numerous
tools for their characterization and evaluation have been developed. However, because MNA is
-not in itself an active, engineered remedial approach (although it is commonly used in

combination with one or more engineered remedial approaches), it is generally understood that
MNA may require more intensive site characterization and monitoring than other remedial
approaches (USEPA 1999). Further, MNA is not viewed as a viable remedial option for areas
impacted by residual source material, which may be present in the vicinity of MW-15, as



indicated by persistent elevated VOC concentrations. The folloWing comments discuss :
particular aspects of the Workplan that should be addressed to provide for a robust and accurate
-assessment of the potential for using MNA as part of the remedial approach at the Site.

Plume Stability Analysis

Numerous methods have been proposed for analyzing plume stability and center of mass
changes, and such approaches have been widely used for evaluation of plume behavior (e.g.,
Dupont et al., 1998, Looney et al., 2006, Wiedemeier et al., 1999, Pivetz et al., 2012). The
Workplan indicates (page 7) that plume stability analysis will be done using the Ricker Method
(Ricker, 2008), and indicates that “The Ricker Method® plume stability analysis compares
relative changes in contaminant plume characteristics over time, including area, average
concentration, and mass indicator.” While the Ricker Method may have some use as part of the

“plume behavior analysis, it is important to note that this method is based on assumptions and
smoothing techniques (e.g., average contaminant concentration) that will mask the heterogenelty
of the site subsurface conditions reflected in the individual well data.

The calculated plume mass in the case study example given in Ricker (2008) is indicated as “not
necessarily ... an indication of the actual mass of the plume” (Ricker, 2008, page 89) because
there was no measured vertical contaminant data used; only aquifer thickness and porosity was
used, and a uniform concentration of contaminants was assumed throughout the thickness of the
aquifer. This appears to be the approach planned for the Pilot Test, as the Workplan indicates
“Note that the term ‘mass indicator’ does not necessarily represent the entire mass in'the
subsurface, but rather an expression of it based on a fixed assumption of aquifer thickness and
porosity ” That is; the calculated ‘mass indicator’ bears an unknown relationship to the actual
mass in the plume. The contaminant mass in the grid block is computed by multiplying the
assumed uniform pore volume in the block by an assumed uniform contaminant concentration
value. These assumptions are not realistic, since pore volume may not be constant across the
Site or by depth, the plume thickness varies in different locations,-and the contaminant
concentrations vary with depth.

It is not clear that the mass indicator value calculated by the Ricker Method would be any more
useful than the value of the plume area, since the additional data in the mass indicator value
calculation is only the previously-mentioned assumed vertically-uniform contaminant
concentration. Vertically-discrete contaminant concentration data are not provided in the
Workplan to support this assumption. If contaminant mass, or mass indicators, are to be used as
part of the MNA evaluation, the mass should be calculated based on 3D data (i. e., actual
measurements by depth, not assumptlons) for the plume.

While the proposed analytical approach (the Ricker Method) may have some limited usefulness
in order to provide generalized overall values for plume behavior, it tends to obscure the
differences in contaminant concentratlons geochemistry, and trends for individual samphng
locations, may be misleading (e.g., a “mass indicator” that is not really mass, and uses
assumptions about the 3D extent of the plume), and so should not be an important part of the
approach to evaluating plume behavior. It is important that the data from individual wells be
carefully examined in light of well screening, hydrogeologic complexity and other factors to
determine details about the plume behavior, such as different trends in different parts of the Site,
or for different contaminants (see the trichloroethene plume spread trends figure on page 27 of



- the Groundwater Plume Analytics document) that may be significant in assessing the
applicability of MNA as part of the Site remedy, and perhaps for assessing the success of source

removal/control efforts. See Newell et al. (2002) and Pope et al. (2004) for more detailed

information on appropriate monitoring and data analysis for MNA studies and remedies.

Obscuring the differences in contaminant concentrations, geochemistry, and trends for individual
sampling locations masks the variability of the base data (e.g., the individual sampling/analysis
results for each contaminant), which tends to make the results of analysis seem more certain than
actually may be the case. It is useful to carefully examine the base data together with the _
calculated trends in a graphical context to have a visual assessment of the strength of a trend.

For instance, the figure below, found on page 22 of the Groundwater Plume Analytics document
shows trend lines and statistics (e.g., Mann-Kendall and linear regression for the trends, with
associated confidence values and R?). It should be noted that Mann-Kendall statistical analysis
approaches are likely more appropriate for groundwater contaminant concentration data than
linear regression. The trend line for longitudinal spread indicates a decrease, but note that the
individual data points are quite scattered and the R? value is very low, so it is questionable how
much dependence should be placed on the notion of a decreasing trend in terms of evaluating
MNA. It should be noted that the decrease, if any, appears to be driven by the soil vacuum
extraction [SVE] system; i.e., source removal rather than biodegradation or other components of
natural attenuation. Certainly any projection of the trend line in the figure to indicate

~ achievement of particular contaminant concentrations at some future time would be highly
uncertain. .

It is important to choose carefully the data set to be used in a trend analysis. For example, if the
contaminant source changes or groundwater flow patterns change during the time span covered
by a set of data, these changes could affect the trend results and lead to a false understanding of
contaminant concentration tends and viability of MNA as part of the Site remedy. Note that the
linear regression results would vary just by selecting sets of data from different time intervals
(e.g., by selecting early high concentration values, the slope of the line is steeper than when other
periods are considered). For the MNA evaluation of contaminant trends, it is important to use
only data taken during the MNA evaluation period, so that the analysis considers only the trends
occurring while the MNA evaluation is being conducted, and confounding influences are
minimized. '
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In order to present an accurate picture of Site conditions and clearly communicate uncertainty,
all modeling and statistical approaches should be clearly shown to meet USEPA data quality
objectives, and should incorporate uncertainty analyses (USEPA 2009), including sensitivity
analyses, confidence limits on predicted values, etc. The uncertainty analyses should clearly
indicate the variability of the base Site data, and how that variability influences assessment (i.e.,
understanding of current Site conditions, including hydrogeology, contamination, geochemistry,
and microbiology) and predictions of contamination nature (e.g., parent/daughter products),
contaminant extent (three dimensional location) and contaminant degree (concentration/mass,
including attenuation rates), and of future changes in Site conditions (hydrology, geochemistry,
microbiology, etc.).

Data analyses, and predictions of contaminant and geochemistry values, extent, and changes,
should be presented in narrative, tabular, and graphical form to enhance communication of the

current and expected conditions, and the associated uncertainty of measurements and predictions.

Generally the data analyses and predictions are updated at least annually for the life of the
remedy, to generate updated attenuation rate constants, time-frame predictions, etc., using the
latest data.

The grid contaminant concentration values are obtained by using contouring software. In order
to facilitate comparison of results from different sampling events, it is important to use the same
monitoring network for all future monitoring, and the same contouring method (e.g., kriging)
must be applied for each sampling data set.

Frequency of MNA Performance Monitoring Parameter Analysis

According to the Workplan (Table 1), data for important MNA assessment parameters (nitrate,
sulfate, sulfide, alkalinity, total organic carbon [TOC], and dissolved gases [methane, ethane,
ethene]) will only be collected once yearly, and only at a few sampling points. These parameters




should be collected at each sampling event (quarterly) in all the wells used for MNA
performance monitoring.

Longevity of Suitable Geochemical Conditions

The Workplan does not include any discussion relating to the expected longevity of the -
geochemical conditions suitable for the anticipated biodegradation to take place for the life of the
MNA portion of the Site remedy. For example, reductive dechlorination is driven not only by
supplies of labile organic carbon (electron donor) for the dechlorinators to degrade contaminants,
but also to produce and maintain the low ORP conditions necessary for the dechlorinators to
maintain effective populations. It would be useful to identify the sources of electron donor and
evaluate their availability and longevity, particularly if changes in the groundwater flow regime
are expected (e.g., cessation of extraction), and if any of the carbon source materlals are
anthropogenic.

~

Hydrologic Monitoring

The Workplan (page 4) indicates that “Groundwater will continue to be monitored in accordance
with the Long Term Monitoring and Optimization Plan (LTMOP).” There is no mention of
monitoring for hydrologeologic parameters in the Workplan. The contaminant and MNA
monitoring parameters specified in the Workplan cannot be usefully interpreted without a full
historical and current understanding of Site hydrogeological conditions (i.e., an understanding of
historical hydrogeological conditions based on extensive historical Site data, and also an
understanding of current hydrogeological conditions based on measurements taken at the same
time in each of the same wells as the contaminant and geochemical samples).

Pivetz et al. (2012) and Pope et al. (2004) can be consulted to determine the hydrogeologic
parameters to be monitored for MNA tests and remedies (e.g., the parameter list under the
Hydrogeologic Variables heading in Table 2, in Pivetz et al. 2012; Figure 2 and the
Hydrogeology section in Pope et al. 2004). The hydrogeologic parameters to be monitored
should be specified in the Workplan. Note that in addition to hydraulic head, etc., all
groundwater recharge/discharge/extraction should be monitored; this should include recording
' pumping rates and times when pumps are on for any wells area, including municipal supply
wells.

It is important to obtain a complete hydrologic data set during the MNA evaluation because the
proposed termination of the extraction system will change the groundwater flow regime at the
Site, and because seasonal changes in groundwater flow may occur. The groundwater flow

" regime will be.somewhat different under the new conditions, and it should not be assumed that
the old flow regime is representative of the new conditions. Changes in flow direction (vertical
and horizontal hydraulic gradients) and groundwater velocity should be evaluated, and
incorporated in discussions of contaminant trends. Water level maps should be presented for
each sampling event. As far as possible, the complete set of wells used for previous monitoring
should be sampled during the MNA evaluation (i.€., no wells should be removed from the
monitoring program). The use of pressure transducers in selected wells should be considered to
evaluate changes in the local groundwater flow regime when the extraction wells are turned off.

Extraction System Shut-Down




The Workplan indicates. that-the current extraction system (i.e., the pump and treat [P&T]

- system) will be shut down during implementation of the Workplan, and (page 3) that it is
expected that “the cessation of the groundwater extraction system may enhance the biotic
degradation component...” There is evidence that the current configuration of the P&T system
has reached its asymptote in terms of its efficiency, so it may be appropriate to consider changes
in the system. However, given that the extraction system is pumping at relatively small rates
from a highly productive aquifer, it is not clear that stopping the extraction system would make .
any 51gmﬁcant change related to enhancmg biotic degradatlon

SPECIFIC C.OMMENTS o

MNA as Part of the Site Remedv _

The Workplan appears to indicate that MNA is being evaluated asa poss1ble sole remedy for
groundwater at the Site: '

" “The objective of the Pilot Test is to evaluate the efficacy of MNA as the sole remedial
technology for addressing the remaining groundwater plume at the Chem-Dyne Superfund Site.”
(Page 3) '

However, USEPA guidance indicates that MNA is not generally to be considered as a sole
remedy:

* “In the majority of cases where MNA is proposed as a remedy, its use may be approprlate as one
component of the total remedy, that is, either in conJunctlon with active remediation or as a
follow-up measure. MNA should be used very cautiously as the sole remedy at contaminated

~ sites.” (USEPA 1999, page 2)

“However, EPA expects that reliance on MNA as the sole remedy will only be approprlate at
relatively few contaminated sites.” (USEPA 1999, page 10)

Therefore it is recommended that additional clarification be provided to show why MNA would
be appropriate as a sole remedy for contaminated groundwater, especially considering that it
appears that there may be source material remaining that supplies contaminants to Site
groundwater, as indicated by the persistent h1gh concentrations of VOCs in the vicinity of MW-
15. _

Source'Ouantitation, Removal and Control

Contaminant concentrations at some sampling locations are high enough to 1ndlcate that source .
materials are likely still present, as indicated in the prev1ous comment, and will probably
contribute contaminants to the dissolved plume for an indefinite period. Note that the USEPA
MNA Directive (USEPA 1999) makes the following statements about contaminant sources and
MNA remedies:

“Use of MNA does not signify a change in OSWER’s remediation objectives. These
objectives... include control of source materials...” (Page 2). :



"EPA expects that source control and long-term performance monitoring will be fundamental
components of any MNA remedy." (Page 3).

“Site characterizations for natural attenuation generally warrant a quantitative understanding of
source mass...” (Page 13). :

“In determining whether MNA 1is an appropriate remedy for soil or groundwater at a given site,
EPA or other regulatory authorities should consider the following... The nature and distribution
of sources of contamination and whether these sources have been, or can be, adequately
controlled...” (Page 18).

Site contaminant source materials should be characterized and removed/controlled so that source
materials no longer contribute significant mass to the groundwater plume. MNA is not
considered to be a source control remedy.
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MNA Data Collected June 2015



MNA Parameters — Shallow Zone
June 2015

Well oH Specific Conductivity Temperature Dissolved Oxygen Oxidation-Reduction Ferrouslron Nitrate = Sulfate = Sulfide Chloride Alkalinity Total Organic Carbon Dissolved Dissolved Dissolved
(mS/cm) (C) (DO) (mg/L) Potential (ORP) (mv) (Fe*?) (mg/L) (mg/L) = (mg/L) = (mg/L) (mg/L) = (mg/L) (TOC) (mg/L) Methane (ug/L) Ethane (ug/L) Ethene (pg/L)

G-1 7.36 1.854 15.2 0.72 -234.8 2.95 [ N/A | N/A | 2 a2l N/A =00 VN AT SN s

G2 | 677 1.263 15.6 138 66.2 002 | 4 | 190 | <10 | 8 | 420 | 1or17(62/65 | <0 | <o | <o |

G-9 7.08 0.900 15.2 1.06 12.0 047 | | 1 ona | o Na | AR | RN AT S | N A | SR N AT

MW-2 7.16 0.799 14.1 3.70 35.1 0.20 : <5.0

MW-3 .15 0.780 12.8 572 60.4 0.19

MW-5 217 0.768 14.2 1.39 85.2 0.16

MW-7 7.38 0.548 13.2 1.38 __30.0 0.31

MW-8 7.21 0.971 15.1 0.50 -151.1 2.44

MW-9 7.15 1.145 14.9 6.60 1.2 0.40

MW-11 6.89 0.872 17.1 2.75 43.1 0.10

MW-13 7.13 0.885 16.2 5.61 36.1 0.14

MW-15 39 0.966 14.7 0.64 -162.1 3.08 <0.10 120 <1.0 410 2.5 9.7 10

MW-16 8.42 0.513 15.0 0.96 -136.0 0.27 0.15 21 <1.0 160 <1.0 <5.0 <5.0

MW-23 711 0.806 13.5 1.20 225 0.06 <0.10 64 6 350 <1.0 <5.0 <5.0

MW-24 7.21 0.899 14.4 6.40 48.9 :

MW-25 7.40 0.633 14.0 231 -27.1 0.08 <0.10 38 <1.0 19 330 1.9 47 <5.0 <5.0

MW-27 7.14 0.822 14.2 0.49 -158.0 1.97 <0.10 <1.0 <1.0 36 410 7 4 | 6400 36 40

MW-29 7.13 0.808 14.4 0.60 -8.8 0.25 ; ¥ 3 / \ .

MW-31 7.21 1.221 15.8 0.47 -168.2 3.16 <0.10 340 <1.0 14 420 1.5 70 <5.0 <5.0

MW-34 6.97 1.139 15.2 0.82 -78.5 2.73 <0.10 130 <1.0 90 410 1.6 43 <5.0 <5.0

SE-1 7.32 0.795 15.4 0.79 17.3 0.21 <0.10 71 <1.0 71 290 1.2 6.7 <5.0 <5.0

SE-2 £33 0.754 14.5 1.18 20.7 0.16 N/A A \ \ /A i ?

SE-3 7.07 0.907 15.2 0.65 -71.0 1.75 <0.10 130 <1.0 32 350 .5 20 <5.0 6.6

SE-4 6.93 0.869 14.7 0.76 62.9 0.80 : A | ’ 2 " :

SE-5 7.19 0.811 15.8 0.72 -111.6 3.05 <0.10 70 <1.0 42 320 1.4 6.3 <5.0 <5.0

SE-6 7.08 0.863 15.0 0.70 -56.2 1.43 <0.10 65 <1.0 35 371 1.8 850 9 <5.0

SE-8 722 0.774 35.2 1.44 4.6 0.19 48

SE-9 6.90 1.116 15.0 1.76 134.5 0.03 84

SE-11 7.27 0.821 14.1 0.78 -144.4 2.42 65

SE-12 7.19 0.824 14.4 0.94 -98.9 2.58

SE-13 7.53 0.598 14.6 6.92 55.5 0.06

SE-14 21 0.810 13.6 1.24 -10.9 0.08

SE-15 7.14 0.801 14.5 0.89 -57.8 1.16

SE-16 6.86 0.900 13.6 0.86 89.7 0.16

SE-17 7.34 1.039 14.7 3.43 103.3 0.10

SE-18 7.72 0.907 307 0.45 -150.1 1.09
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MNA Parameters — Intermediate Zone
June 2015

Well pH Specific Conductivity Temperature Dissolved Oxygen Oxidation-Reduction Ferrousiron Nitrate = Sulfate = Sulfide Chloride Alkalinlty'TotaI Organic Carbon  Dissolved Dissolved Dissolved
(mS/cm) (F) (DO) (mg/L) Potential (ORP) (mv) er"L(m&/L) (mg/L)  (mg/L)  (mg/L) (mg/L) = (mg/L) (TOC)(m%) Methane(ugiL) Ethane (ug/L) Ethene (ug/L)

G-5 T.37 0.824 14.2 0.53 -168.7 2.59 <0.10 84 <1.0 32 330 1or1.7(G2/G5) 32 <5.0 <5.0

G-6 7.55 0.686 14.3 0.84 -209.3 2.74 <0.10 49 8.5 43 320 <1.0 <5.0 <5.0

G-12 7.50 0.209 17.9 0.69 -179.4 076 | N/ N/A [ N/A [N N/ ; /A ]

G-14 7.13 0.803 14.6 0.98 -96.2

MW-12 7.47 0.032 152 4.15 -125.7

MW-26 7.14 0.696 14.1 0.91 -83.1

MW-28 7.22 0.684 13.9 1.00 -101.9

MW-33 7.25 0.504 20.9 0.43 -258.6 & == | | e FHRA | el sl e ) | N/ ¢

MW-37 7.31 0.754 14.3 0.74 -115.0 | N/A | N/A | N/A NFATEGEN/AR R S SseN AT IR RSt N ASS A | RN S A

Mw-38 | 7.13 0.818 14.3 1.00 -90.2 4w ] & J5ap -1 oe.-liaw 3 13 | 10 - § 580 - fiosS0 |

Mw-39 | 7.19 0.730 14.1 1.03 -43.5 | N/A | N/A N/A | N/ N/A | J SN /A ,

MW-40 7.24 0.774 14.5 0.83 -110.5 A N/, p A \

MW-41 7.25 0.786 14.3 1.20 -98.3

MW-42 6.98 0.903 1539 0.90 -72.9

|E-1 FAT 0.849 15.6 1.01 -118.3

IE-2 7.59 0.738 14.4 1.51 -144.2

1E-3 7.28 0.762 14.8 1.00 -108.3

|E-4 8.96 0.474 15.5 1.89 24.6

|E-6 7.25 0.720 14.1 1.22 130.9

|E-7 7.31 0.742 16.1 0.79 -171.1

|E-8 7.23 0.790 135 1.01 -101.6




APPENDIX E

Site Monitoring Data, Trend Analysis Data, and Plume Maps
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TABLE 14

SUMMARY OF TOTAL VOC CONCENTRATIONS IN MONITORING, EXTRACTION, AND PRODUCTION WELLS - 2014

Extraction Wells 3 3 OMMIM-NMK&.,‘
Shallow ~ Mar-14 | Jun-14 | Sep-14 Dec-14 Shallow | Mar13 | Jun-13 |
SE-1 0 NS 16 NS G-3 NS NS
SE-2 12 NS NS NS G-9 2 NS
SE-3 284 24 50 29 MW-1 0 NS
SE-4 0 NS 0 NS MW-2 0 NS
SE-5 0 NS NS NS MW-3 0 NS
SE-6 31 32 37 49 MW-8 0 NS
SE-7 340 67 47 51 MW-11 3 NS
SE-8 30 21 32 47 MW-16 3 NS
SE-9 0 NS NS NS MW-20 0 NS
SE-10 4 6 3 3 MW-21 0 NS
SE-11 11 13 7 23 MW-36 NS NS
SE-12 33 36 34 36 Intermediate i 5 :
SE-13 13 12 6 8 G-12 0 NS NS NS
SE-14 31 41 35 35 G-13 NS NS NS NS
SE-15 11 10 6 5 G-14 0 NS NS NS
SE-16 0 0 0 0 G-16 0 NS 0 NS
SE-17 6 NS G NS G-17 0 NS 0 NS
SE-18 0 NS NS NS G-21 0 NS 0 NS
Infermediate G-22 0 NS 0 NS
1E-1 NS 338 383 312 G-24 0 NS 0 NS
1E-2 1 NS 0 NS MW-19 0 NS 0 NS
1E-3 0 19 32 24 MW-22 0 NS 0 NS
1E-4 2 NS 2 NS MW-35 NS NS NS NS
IE-5 2 NS 2 NS
IE-6 8 NS 0 NS _ ProductionWell
1E-7 0 NS NS NS Mar=13 | Jun-13 | Sep<13 | Dec-13
IE-8 213 204 187 163 HAM-8 NS 0 NS NS

- _Inside-Plume Wells
Shallow | Mar-14 | Jun-14 Sep-14 Dec-14
G-1 5 NS NS NS
G-2 31 24 22 21
MW-4 22 29 34 43
MW-5 4 NS 4 NS
MW-7 17 49 21 =
MW-9 3 0 37 93
MW-10 16 32 31 32
MW-13 6 6 23 2
MW-15 _ 3799 | 4242 | 4372 | 2803
MW-23 28 42 33 32
MW-24 T 20 60 55
MW-25 1 1 2 0
Mw-27 755 265 546 575
MW-29 5 0 11 32
MW-31 32 29 21 19
MW-34 25 NS NS NS
Intermediate
G-4 NS NS NS NS
G-5 0 0 0 0
G-6 8 10 14 10
G-10 NS NS NS NS
G-11 NS NS NS NS
MW-12 15 NS 4 NS
MW-26 0 0 1 1
MW-28 3 0 0 0
MW-33 0 NS NS NS
MW-37 5 0 9 3
MW-38 23 2 8 9
MW-39 2 3 5 2
MW-40 0 0 0 2
MW-41 6 10 15 6
MW-42 22 40 44 27

NS - Well Not Sompled
Belded valves indicate the concentration of Total VOC detected in o sample.
Shaded values indicate analytical results with Total VOCs greater than clean-up criteria.

Total VOC values have been rounded to the nearest whole number value. A value of zero (0) indicates that COCs were not detected ot concentrations greater thon the method detection limits,
Totol VOC values do not include Acrolein detections.

Historically tampled monitoring wells MW-17, MW-18, MW.32, G-7, G-8, G-11, G-15, G-18, G-19, G-20, G-23, and G-25 were decommissioned in December 2010.

HULL & ASSOCIATES, INC.

MASON, OHIO

10F1

APRIL 2015
DYT009.200.0004
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TABLE 16

SUMMARY OF ANALYTICAL RESULTS FOR THE MARCH 2014 SAMPLING EVENT

DETECTED COMPOUNDS ONLY
Extraction Wells o
I : B "ANALYTICAL RESULTS (vg/l) T
Imwam ] SAMPLE NUMBER “l:""’ 490-49915-22 | 490-49915-26 | 490-49915-6 | 490-49915-15 | 490-49915-14 | 490499157
D “NA_ Sev. | sear | ses i sed sEs | see
Date Collected NA 4@!4 JB[!OM 4/1/2014 4/1/2014 4/1/2014 4/1/2014
1,1,1-trichloroethane <1 <1 <1 <1 <1 <1
1,1,2,2-tetrachloroeth <1 <1 29 <1 <1 <1
1,1,2-trichloroethane <1 2 31 <1 <1 1
1,1-dichloroethane <] <1 1.3 <1 <1 <1
1,1-dichloroethene <1 1.4 10 <1 <1 <1
1,2-dichlorobenzene <1 <1 <1 <1 <1 <1
1,2-dichloroethane <] <1 53 <] <1 <1
1,2-dichloropropane <1 <1 <] <1 <1 <1
1,3-dichlorobenzene 4] <1 <1 <] <1 <1 <]
1,4-dichlorobenzene 9 <1 <] <1 <1 <1 <1
Benzene T <1 <] <1 <1 <] <1
Carbon Tetrachloride :o <1 <] <1 <1 <1 <1
Chlorobenzene > <1 <1 6 <1 <1 <]
Chloroform 3 <1 <1 <1 <1 <1 <1
Cis-1,2-dichloroethene = <1 6.8 67 <1 <1 20
Ethyl Benzene <1 <] <1 <1 <1 <1
Methyl Chloride <1 < <1 <] <] <]
Tetwrachloroethene <1 <1 79 <1 <1 1.5
Toluene <1 <1 <1 <1 <1 <1
Trans-1,2-dichloroethene <l <] 3.3 <1 <] <1
Trichloroethene <1 2.2 32 <] <1 57
Vinyl Chloride <1 <1 20 <1 <1 2.8
Total 0 12.4 2839 0 0 31
C ¥ : ; ANALYTICAL RESULTS (va/)
PARAMETER / SAMPLE NUMBER “h:‘"" 490-49915-5 | 49049915-8 | 490-49915-12 | 490-49915-13 | 490499151 | 490-49915-2
1D _ NA | sey | ses | ses | sesbwp SE10 | sem
Date Collected NA 4/1/2014 4/1/2014 4/1/2014 4/1/2014 | 42014 | 4Nj2014
1,1,1-trichloroethane <1 <l <1 <] <] <1
1,1,2,2 hi h 58 1.2 <1 <1 <1 <1
1,1,2-trichloroethane 78 2.2 <1 <1 <1 <1
1,1-dichloroethane 1.8 <1 <] <1 <1 <]
1,1-dichloroethene 13 <1 <1 <1 <] <1
1,2-dichlorobenzene <1 <1 <1 R 1 <1 <1
1,2-dichlorcethane 4.3 <1 <1 <] <] <
1,2-dichloropropane <1 <] <] <1 <1 <1
1,3-dichlorobenzene 4] <1 <] - < <1 <1 <1
1, 4-dichlorob Q <1 <1 <1 <1 <1 <1
Benzene ] <50 <1 <1 <50 2.1 34
Carbon Tetrachloride © <1 <1 <1 <1 <1 <]
Chlorobenzene < <1 <1 <1 <1 <1 <1
Chloroform 3 <1 29 <] <1 <1 <1
Cis-1,2-dichloroethene =4 1.4 37 <1 <1 2 4.4
Ethyl Benzene 100 <1 <1 <1 <1 <1
|Methyl Chloride <1 <1 <1 <1 <] <1
Tetrachloroethene 31 12 <1 <1 <1 <1
Tolvene <1 <1 <] <1 <1 <1
Trans-1,2-dichloroethene 33 <1 <} <] <1 <]
Trichloroethene 37 7.5 <1 <1 <1 <1
Vinyl Chloride 9.7 <1 <] <1 <1 2.9
Total 340 30 0 0 4.1 10.7
TABLE CONTINUES
HULL & ASSOCIATES, INC. APRLL 2015

MASON, OHIO 10F8 DYT009.200.0004
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TABLE 16

SUMMARY OF ANALYTICAL RESULTS FOR THE MARCH 2014 SAMPLING EVENT

DETECTED COMPOUNDS ONLY
ANALYTICAL RESULTS (vg/l) : FES
PARAMETER / SAMPLE NUMBER u::_."" 49049915-3 | 490-49915-16 | 490-49915-4 | 49049915-18 | 490-49915-17 | 490-49915-25
WELL ID NA_ SE12 SE13 SE-14 SE-15 SE16 | SE17
Date Collected NA 4/1/2014 4/1/2014 4/1/2014 4/1/2014 412014 | 4/2/2014
1,1,1-trichloroethane <1 <1 <1 <1 <1 <1
1,1,2,2-tetrachloroethane <1 <1 <1 <1 <1 <1
1,1,2-trichloroethane <1 <1 <1 <1 <1 1.3
1,1-dichloroethane 2 1.1 <1 <1 <] <1
1,1-dichloroethene <] <] <] <1 <] <1
1,2-dichlorobenzene 2.1 <1 <1 <1 <] <1
1,2-dichloroethane <1 <1 <1 <1 <1 <]
1,2-dichloropropane <1 <1 <1 <1 <1 <1
1,3-dichlorobenzene 4] <1 <1 <1 <1 <1 <1
1,4-dichlorobenzene o <1 <1 <1 <1 <1 <1
Benzene T <1 <1 <1 <] <] <1
Carbon Tetrachloride 2 <1 <1 <1 <1 <1 <1
Chlorobenzene % <1 <1 <1 <1 <1 <1
Chloroform g <1 <1 <l <1 <1 <1
Cis-1,2-dichloroethene 2 12 11 22 4.7 <1 2.9
Ethy| Benzene <1 <] <\ <1 <1 <1
Methyl Chloride <1 <1 <1 <1 <1 <1
Tetrachloroethene 12 <1 <1 <1 <1 <1
Toluene <1 <l <1 <1 <1 <1
Trans-1,2-dichlorcethene <1 <1 <1 <1 <1 <1
Trichloroethene 3.1 1.1 9.2 3 <1 1.4
Vinyl Chloride 2.9 <1 <] <1 <1 <1
Total 33.3 13.2 31.2 10.7 0 5.6
| | ANALYTICAL RESULTS (ug/l)
IPMAM!IR ] SAMPLE NUMBER CleanuP | 4904991530 | 49049915-27 | 490-49915-10 | 490-49915-23 | 490-49915-24 | 4904991521
) ; NA_ SE-18 E2 TTHES V| o EA | DONIES ks
Date Collected NA 4/2/2014 4/2/2014 4/1/2014 4/2/2014 .'-mu : 4/2/2014
1,1,1-trichloroethane <1 <1 <] <] <1 <1
1,1,2,2-tetrachloroethane <1 <1 <1 <1 <1 <1
1,1,2-trichloroethane <1 <1 <1 <1 <1 <1
1,1-dichloroethane <1 <1 <1 <1 <1 <1
1,1-dichloroethene <1 <1 <1 <1 <] <1
1,2-dichlorobenzene <1 <1 <1 <1 <1 <1
1,2-dichloroethane <1 <1 <1 <1 <1 <]
1,2-dichloropropane <1 <1 <1 <1 <1 <1
1,3-dichlorob G <1 <1 <1 <] <1 <]
1,4-dichlorobenzene Q <1 <1 <1 <1 <1 <1
|Benzene T <1 <1 <] <1 <1 <1
Carbon Tetrachlorid = <1 <1 <1 <1 <1 <1
Chlorobenzene % <1 <1 <1 <1 <1 <1
Chloroform = <1 <1 <1 <1 <1 <1
Cis-1,2-dichloroethene =4 <1 1.1 <1 1.7 1.8 2.9
|Ethyl Benzene <1 <1 <1 <1 <1 <1
Methyl Chloride <1 <1 <1 <1 <) <1
Tetrachloroethene <1 <1 <1 <] <1 <]
Tolvene <1 <1 <1 <1 <1 <1
Trans-1,2-dichloroethene <1 <1 <1 <] <1 <1
Trichloreethene <1 <] <1 <1 <1 5.3
Vinyl Chloride <] <] <1 <1 <] <1
Total 0 1.1 0 1.7 1.8 8.2
TABLE CONTINUES
IULL & ASSOCIATES, INC.
20F8

AASON, OHIO

APRIL 2015
DYT009.200.0004



CHEM-DYNE TRUST
CHEM-DYNE SUPERFUND SITE
HAMILTON, OHIO
2014 ANNUAL REPORT

TABLE 16

SUMMARY OF ANALYTICAL RESULTS FOR THE MARCH 2014 SAMPLING EVENT

DETECTED COMPOUNDS ONLY
ANALYTICAL RESULTS (Ug_ﬂ)
PARAMETER / SAMPLE NUMBER °‘h'v‘:“ 490-49915-28 | 4904991529 | 490-49915-9
WELL ID NA _IE7 IE-7 Dup _IE8
Date Collected NA 4/2/2014 | 4/2/2014 4/1/2014
1,1,1-trichloroethane <1 <1 34
1,1,2,2-tetrachloroeth <1 <1 1
1,1,2-trichloroethane <1 <1 10
1,1-dichloroethane <1 <1 4.3
1,1-dichloroethene <1 <1 33
1,2-dichlorobenzene <1 <1 1.9
1,2-dichlorcethane <1 <1 8.5
1,2-dichloropropane <1 <1 <1
1,3-dichlorobenzene ] <1 <1 <1
1,4-dichlorobenzene g <i <1 <1
|Benzene T <1 <1 4.8
Carbon Tetrachloride . <1 <1 <1
Chlorobenzene % <1 <1 18
Chloroform g <1 <1 <1
Cis-1,2-dichloroethene e <1 <1 60
Ethyl B <1 <1 22
Methyl Chloride <1 <1 <1
Tetrachloroethene <1 <1 3.7
Toluene <1 <1 3.8
Trans-1,2-dichloroethene <1 <1 1
Trichk th <1 <1 4.8
Vinyl Chloride <] <] 40
Total 0 0 212.5
Conlaminated Wells
ANALYTICAL RESULTS (u_’_ﬂ]
PARAMETER ISAMHI NUMBER : dunww 490-50558-1 490-50558-2 | 490-50558-3 | 490-48954-1 | 490-48954-3 490-4.!9_54-2
1D Bt | NA 61 [ 65 | mwa__ | mws | mwz
Date Collected NA 4/8/2014 4/8/2014 4/8/2014 | 3/20/2014 3/20/2014 3/20/2014
1,1, -trichloroethane <1 1.5 <1 <1 <1 1
1,1,2,2-tetrachloroeth <1 <1 <1 <1 <1 <1
1,1,2-trichl th <1 1.5 <1 <1 <1 <1
1,1-dichloroethane <1 <1 <1 <] <1 <1
1,1-dichloroethene <1 <1 <1 <1 <1 <1
1,2-dichlorob <1 <1 <1 <1 <1 <1
1,2-dichloroethane <1 <1 <1 <1 <1 <1
1,2-dichloropropane <1 <1 <1 <1 <1 <1
1,3-dichlorob. 8 <1 <1 <\ <1 <1 <1
1,4-dichlorobenzene 9 < <1 <1 <1 <1 <1
|Benzene T <1 <1 <1 <1 <1 <1
Carbon Tetrachloride 2 <1 <1 <1 <1 <1 12
Chlorobenzene % <1 <] <1 <1 <1 <1
Chloroform ; <1 <1 <1 <1 <1 4
Cis-1,2-dichloroethene o 47 <1 <1 <1 <1 <1
|Ethyl Benzene <1 <1 <1 <1 <1 <1
Methyl Chloride <1 <1 <1 <1 <1 <1
Tetrachloroethene <1 25 <1 <1 <1 <1
Tolvene <1 <1 <1 <1 <1 <1
Trans-1,2-dichloroethene <1 <1 <1 <] <1 <1
Trichloroethene <1 3.1 <1 22 4 <1
Vinyl Chloride <] <1 <1 <] <1 <1
Total 4.7 31.1 0 22 4 17
TABLE CONTINUES
IULL & ASSOCIATES, INC. APRIL 2015

IASON, OHIO 30F8 DYT009.200.0004
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TABLE 16

SUMMARY OF ANALYTICAL RESULTS FOR THE MARCH 2014 SAMPLING EVENT
DETECTED COMPOUNDS ONLY

ANALYTICAL RESULTS (Ugﬂ)
PARAMETER / SAMPLE NUMBER “‘I‘:"_l"’ 490-48954-5 | 490489544 | 490489546 | 490-50558-4 | 490-50558-7 | 490-50558-8
WELL ID NA MwW9 Mwio MW13 __Mwis _Mw3l MwW33
IDd- Collected NA 3/20/2014 3/20/2014 3/20/2014 4/8/2014 4/9/2014 __4/9/2014
1,1,1-trichloroethane <] <1 <1 2.9 1.9 <]
1,1,2,2-tetrachloroethane <1 <1 <1 460 <] <]
1,1,2-trichloroethane <1 <1 <1 550 27 <1
1,1-dichloroethane <1 <1 <1 11 <] <1
1,1-dichloroethene <1 <1 <1 120 1.4 <1
1,2-dichlorobenzene <1 <1 <1 3.5 <1 <1
1,2-dichloroethane <1 <1 <1 &7 <] <1
1,2-dichloropropane <1 <1 <1 1.7 <1 <1
1,3-dichlorob 4] <1 <1 <1 3.6 <1 <1
1, 4-dichlorobenzene 9 <1 <1 <1 2.5 <1 <1
Benzene T <1 <1 <1 4.9 <1 <1
Carbon Tetrachloride L 2 <] <1 <1 <1 <1
Chlorobenzene % <] <1 <1 21 <1 <1
Chloroform g 1 3 <1 18 <1 <1
Cis-1,2-dichloroethene o <1 2 2 420 7.7 <1
|Ethy] Benzene <1 <1 <1 <1 < <]
Methy! Chloride <1 <] <1 <1 <] <1
Tetrachloreethene <1 8 2 1,300 8.7 <1
Toluene <1 <1 <1 <1 <1 <1
Trans-1,2-dichloroethene <1 <1 <1 22 <1 <1
Trichloroethene <1 3 2 730 8.8 <1
Vinyl Chloride <] <] <1 61 1.2 <1
Total 3 16 & ﬁ”.l : 32.4 0
~ ANALYTICAL RESULTS (II!II)
PARAMETER / SAMPLE NUMBER M' 490-50558-5 | 490-50558-6
D NA_ MW3a___| mw3a.oup
Date Collected __NA 4/8/2014 4/8/2014
1,1,1-trichloroethane <1 <1
1,1,2,2-tetrachloroethane <] <1
1,1,2-trichloroethane <1 <1
1,1-dichloroethane <1 <1
1,1-dichloroethene <1 <1
1,2-dichlorobenzene <1 <]
1,2-dichloroethane <1 <]
1,2-dichloropropane <1 <1
1,3-dichlorok I} <1 <1
1,4-dichlorobenzene g <1 <1
Benzene T <1 <1
Carbon Tetrachloride 2 <1 <]
Chlorobenzene % <1 <1
Chloroform ; <1 <1
Cis-1,2-dichloroethene = 15 15
Ethyl Benzene <1 <1
|Methyl Chloride <1 <1
Tetrachloroethene <1 <1
Toluene <1 <1
Trans-1,2-dichloroethene <] <1
Trichloroethene <1 <1
Vinyl Chloride 9.5 9.2
Total 24.5 24.2
TABLE CONTINUES
40F8

APRIL 2015
DYT009.200.0004
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TABLE 16

SUMMARY OF ANALYTICAL RESULTS FOR THE MARCH 2014 SAMPLING EVENT

DETECTED COMPOUNDS ONLY
Outside Plume Monitoring Wells
| 3 ANALYTICAL RESULTS (vg/l)
IPARAHEI'R / SAMPLE NUMBER Cl:n'mp 490-48303-12 | 490-48303-13 | 490-48303-14 | 490-48303-18 cmmw 490-48303-19
D NA_ o G2 cla [ w2z MW3
Date Collected NA 3/11/2014 3/11/2014 3/11/2014 3/11/2014 3/11/2014 3/11/2014
1,1,1-trichloroethane <1 <1 <1 <1 <] <1
1,1,2,2tetrachloroethane <1 <] <1 <1 <1 <1
1,1,2-trichloroethane <1 <1 <1 <1 <] <]
1,1-dichloroethane <1 <1 <1 <1 <1 <]
1,1-dichloroethene <1 <] <1 <] <1 <]
1,2-cichlorobenzene <1 <] <1 <] <1 <]
1,2-dichloroethane <1 <] <1 <1 <1 <1
1,2-dichloropropane <1 <1 <1 <1 <1 <]
1,3-dichlorobenzene 4] <1 <] <] <1 <1 <1
1,4-dichlorobenzene g <] <] <1 <] <1 <1
Benzene T <1 <1 <1 <1 <1 <1
Carbon Tetrachloride 2 <1 <1 <1 <1 <1 <1
Chlorob 3 <1 <1 <1 <1 <1 <1
Chloroform & <1 <1 <1 <1 <1 <1
Cis-1,2-dichloroethene ] 2 <1 <1 <1 <1 <]
|Ethy! Berzene <1 <1 <1 <1 <1 <]
MethyHChloride <1 <] <1 <] <1 <1
Tetrachloroethene <1 <1 <1 <1 <1 <]
Toluene <1 <] <1 <1 <1 <1
Trans-1,2-dichloroethene <1 <] <1 <1 <] <]
Trichloroethene <1 <1 <1 <1 <1 <]
Vinyl Chloride <1 <1 <1 <1 <] <]
Total 2 0 0 0 0 0
] < ANALYTICAL RESULTS (vg/1)
Imwmn ] SAMPLE NUMBER “'““"’ 490-48303-15 | 490-48303-16
WELLID _ “NA Mwa ]
Date Collecled NA _3/11/2014 3/11/2014
1,1,1-trichloroethane <] <]
1,1,2,2-tetrachloroethane <1 <1
1,1,2-trichloroethane <1 <1
1,1-dichloroethane <1 <]
1,1-dichloroethene <1 <]
1,2-dichlorobenzene <1 <]
1,2-dichloroethane <1 <1
1,2-dichloropropane <] <1
1,3-dichlorobenzene 4] <1 <1
1,4-dichlorok 9 <1 <1
|Benzene ] <] <]
Carbon Tetrachloride = <1 <1
Chlorobenzene % <1 <]
Chloroform g <1 <]
Cis-1,2-dichloroethene e <1 <1
|Ethyl Benzene <1 <1
Methyl Chloride <1 <1
Tetrachloroethene <] <1
Toluene <l <1
Trans-1,2-dichloroethene <1 <1
Trichloroethene <1 3
Vinyl Chloride <1 <]
Total 0 3
TABLE CONTINUES
HULL & ASSOCIATES, INC. APRIL 2015

MASON, OHIO 50F8 DYT009.200.0004
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TABLE 16

SUMMARY OF ANALYTICAL RESULTS FOR THE MARCH 2014 SAMPLING EVENT

DETECTED COMPOUNDS ONLY
Compliance Wells
_ANALYTICAL RESULTS (vg/1)
PARAMETER / SAMPLE NUMBER a:":’ 490-48303-7 | 490-48303-8 | 490-48303-3 | 490-48303-4 | 490-48303-2 | 490-48303-1
1D NA Gl6 G17 621 | o2 — 624 |  mMwie

Date Collected NA 3[“[2" 3‘! EOM 3/11/2014 lt!lmll 3/11/2014 3/11/2014
1,1,1-trichl h <1 <1 <1 <1 <1 <1
1,1,2,2-tetrachloroethane <1 <1 <1 <1 <1 <1
1,1,2-trichloroethane <1 <1 <1 <1 <1 <1 ¥
1,1-dichloroethane <1 <1 <1 <1 <1 <1
1,1-dichloroethene <1 <1 <1 <1 <1 <1
1,2-dichlorobenzene <1 < <] <] <] <1
1,2-dichloroethane <1 <] <] <1 <] <]
1,2-dichloropropane <] < <1 <] <] <]
1,3-dichlorobenzene e <1 <1 <1 <1 <1 <1
1,4-dichlorobenzene Q9 <1 <1 <1 <1 <1 <1
Benzene T <1 <1 <1 <1 <1 <1
Carbon Tetrachloride 4 <1 <1 <1 <1 <1 <1
Chlorob 3 <1 <1 <1 <i <1 <1
Chloroform - <1 <1 <1 <1 <1 <1
Cis-1,2-dichloroethene ,8_ <1 <1 <1 <1 <] <1
Ethyl Benzene <1 <1 <] <1 <] <1
Methy| Chloride <1 <] <] <1 <1 <1
Tetrachloroethene <1 <1 <1 <1 <) <]
Toluene <1 <] <1 <1 <] <1
Trans-1,2-dichloroethene <1 <1 <1 <1 <1 <1
Trichloroethene <1 <1 <1 <1 <1 3
Vinyl Chloride <] <1 <1 <] <1 <1
Total 0 0 0 0 0 3

| 5 ANALYTICAL RESULTS (vg/l)

Irumm | SAMPLE NUMBER “:;d“"’ 490-48303-5 | 490483036 | 490483039 | 490-48303-10 | 4904830311

1D NA Mwie Mw20 Mw2i Mw22 | MW22-Dup |

Date Collected NA 3/11/2014 3/11/2014 3/11/2014 | 3/11/2014 _3/11/2014
1,1,1-trichloroethane <1 <1 <1 <1 <1
1,1,2,2-tetrachl h <1 <1 <1 <1 <1
1,1,2-trichloroethane <1 <1 <1 <1 <]
1,1-dichloroethane <1 <] <1 <} <]
1,1-dichloroethene <1 <1 <1 <] <1
1,2-dichlorobenzene <] <1 <1 <] <1
1,2-dichloroethane <1 <1 <1 <1 <1
1,2-dichloropropane <1 <1 <1 <1 <1
1,3-dichlorobenzene 4] <1 <1 <1 <1 <1
1,4-dichlorobenzene 9 <1 <1 <1 <1 <1

Benzene T <1 <1 <1 <1 <]

Carbon Tetrachloride ! <1 <1 <1 <1 <1

Chlorobenzene % <1 <1 <1 <1 <1

Chloroform g <1 <1 <1 <1 <1
Cis-1,2-dichloroethene =3 <1 <1 <] <1 <1

Ethyl B <1 <1 <1 <] <

Methyl Chloride <1 <] <] < <]
Tetrachloroethene <] <] <] <1 <1

Toluene <1 e <1 <1 <1
Trans-1,2-dichlorcethene <1 <] <] <} <1

Trichloroethene <1 <1 <1 <1 <1

Viny| Chloride <] <1 <1 <i <1

Total 0 0 [ 0 0

TABLE CONTINUES
HULL & ASSOCIATES, INC. . APRIL 2015

MASON, OHIO 6OF8 DYT009.200.0004



CHEM-DYNE TRUST
CHEM-DYNE SUPERFUND SITE
HAMILTON, OHIO
2014 ANNUAL REPORT

TABLE 16

SUMMARY OF ANALYTICAL RESULTS FOR THE MARCH 2014 SAMPLING EVENT
DETECTED COMPOUNDS ONLY

Inside U i d and Production Wells e
ANALYTICAL RESULTS (";m
PARAMETER / SAMPLE NUMBER Cl.:::;p 490-48822-10 4904“22-1 1] 490-48822-9
WELL ID NA __Gé Mwi1z Mw2s
Date Collected i NA 3/18/2014 3/19/2014 | 3/18/2014
1,1,1-trichloroethane <1 <1 <1
1,1,2,2-tetrachloroethane <1 <1 <1
1,1,2-trichloroethane <1 <] <1
1,1-dichloroethane 3 <] <]
1,1-dichloroethene <1 1 <1
1,2-dichlorobenzene <1 <1 <]
1,2-dichloroethane <1 <1 <1
1,2-dichloropropane <1 <1 <1
1,3-dichlorobenzene 4} <1 <1 <]
1,4-dichlorot Q <1 <1 <1
|Benzene T <] <1 <1
Carbon Tetrachloride " <1 <1 <1
Chlorob = <1 <1 <1
Chloroform i <1 <1 <1
Cis-1,2-dichloroethene § b ] 4 <]
Ethyl Benzene <1 <1 <1
Methyl Chloride <1 <1 <1
Tetrachloroethene <1 3 <1
Toluene 1 2 3
Trans-1,2-dichloroethene <1 <1 <1
Trichloroethene <1 3 <1
Vinyl Chloride 2 2 <]
Total 8 15 3
Inside Contaminated Wells
__ANALYTICAL RESULTS (ug/l)
PARAMETER / SAMPLE NUMBER c:.‘:_l"" 490-48822-2 | 490488223 | 490-48822-5 | 490-48822-6 | 490-48822-8 | 490-48822-13
1D NA Mw23 Mw24 Mw25 MwW26 Mwa7 _ w27
Date Collecled NA 3/18/2014 3/18/2014 3/18/2014 _3)18/2014 3/18/2014 | 3/18/2014
1,1,1-trichloroethane <1 <1 <1 <1 <1 <1
1,1,2,2-tetrachloroethane <1 <1 <1 <1 95 97
1,1,2-trichloroethane <1 <1 <1 <1 130 130
1,1-dichloroethane 3 <1 <1 <1 <1 <1
1,1-dichloroethene <1 <1 <1 <1 36 36
1,2-dichlorobenzene <1 <1 <1 <1 <1 <1
1,2-dichloroethane <1 <1 <] <] <1 <1
1,2-dichloropropane <1 <1 <1 <] 1 1
1,3-dichlorob ] <1 <1 <1 <1 <1 <1
1,4-dichlorobenzene 9 <1 <1 <1 <1 <1 <1
|Benzene T <1 <] <1 <1 5 5
Carbon Tetrachloride 2 <1 <1 <1 <1 <1 <1
Chlorobenzene S <1 <1 <1 <1 3 3
Chloroform g <1 <1 <1 <i <1 <1
Cis-1,2-dichloroethene =4 17 <1 <1 1 270 260
Ethyl Benzene <] <1 <] <] <1 <]
Methyl Chloride <1 <1 <1 <1 <1 1
Tetrachloroethene 2 5 <1 <1 20 20
Toluene <1 <1 <1 <1 <1 <1
Trans-1,2-dichloroethene <1 <1 <1 <1 4 4
Trichloroethene 6 2 <1 <1 31 30
Vinyl Chloride <] <1 1 <1 160 150
Total 28 7 1 0 755 737
TABLE CONTINUES
HULL & ASSOCIATES, INC. APRIL 2015

MASON, OHIO 70F8 DYT009.200.0004



HULL & ASSOCIATES, INC.
MASON, OHIO

CHEM-DYNE TRUST

CHEM-DYNE SUPERFUND SITE

HAMILTON, OHIO

2014 ANNUAL REPORT

TABLE 16

SUMMARY OF ANALYTICAL RESULTS FOR THE MARCH 2014 SAMPLING EVENT

DETECTED COMPOUNDS ONLY
ARATVTICAL RESULTS (oal)
PARAMETER / SAMPLE NUMBER c'::::’ 490-48822-1 | 490-48954-9 | 490-48954-8 M’i'“‘", 4904‘954-‘!0.; 490-48954-11
WELL 1D NA Mw29 _Mwaz Mw3s MwW39 __Mw4o _Mw40-DUP
Date Collected NA 3[“@]4 ‘[20@14 3/20/2014 !EOI!OM 3/20/2014 3/20/2014
1,1,1-trichloroethane <] <] <1 <1 <] <]
1,1,2,2-tetrachloroethane <1 <1 <] <1 <1 <1
1,1,2-trichloroethane <1 <1 <1 <1 <1 <]
1,1-dichloroethane <1 <1 <1 <1 <1 <1
1,1-dichloroethene <1 <1 <1 <1 <1 <]
1,2-dichlorobenzene <1 <1 <1 <1 <1 <]
1,2-dichloroethane <] <] <] <1 <] <]
1,2-dichloropropane <1 <1 <] <] <1 <1
1,3-dichlorobenzene e <1 <] <] <] <] <]
1,4-dichlorobenzene 9 <1 <1 <1 <1 <1 <1
|Benzene '§ <1 <1 <1 <1 <1 <]
Carbon Tetrachloride L <i <1 <1 <1 <1 <1
Chlorobenzene % <1 <1 <1 <1 <1 <1
Chloroform o= <1 <1 <1 <1 <1 <
Cis-1,2-dichloroethene L~ <] 4 21 2 <1 <]
[Ethy! Benzene <1 <1 <) <] <1 <1
Methyl Chioride <] <1 <1 <1 <] <]
Tetrachloroethene 2 <1 <1 <1 <1 <1
Toluene <1 <1 <] <1 <1 <1
Trans-1,2-dichloroethene <] <1 <1 <] <] <]
Trichloroethene 3 <1 <1 <] <1 <]
| Vinll Chloride <] 1 v 4 <1 <] <1
Total 5 5 23 2 0 0
| ANALYTICAL RESULTS (ug/l)
Iuwmn | SAMPLE NUMBER Cloanse | asoas9s47 | asosssr24
1D NA Mwar | Mw42
Collected NA 3/20/2014 il!lmy

1,1,1-trichloroethane <] <]

1,1,2,2 hl th <1 <1

1,1,2-trichloroethane <1 1

1,1-dichloreethane <1 <1 p
1,1-dichloroethene <1 <1

1,2-dichlorobenzene <1 <1

1,2-dichloreethane <1 <]

1,2-dichloropropane <1 <1

1,3-dichlorobenzene 4] <1 <1

1, A-dichlorok Q <1 <1
|Benzene T <1 <1

Carbon Tetrachloride ° <1 <1

Chlorobenzene % <1 <1

Chloroform o <1 <1

Cis-1,2-dlichloroethene - [ 12

Ethyl Benzene <1 <1

Methy| Chloride <1 <1

Tetrachloroethene <1 3

Toluene <1 <1

Trans-1,2-dichloroethene <1 <1

Trichloroethene <1 5

| Vinyl Chloride <] 1

Total 6 22

Notes:

All enolytes tested using U.S. EPA Method 82608.

@, < indicotes a concentrotion less thon the reporting kmit.

BOLD indicotes detected parameter.

SHADED totaks indicate o well exceeding action levels.

Total VOC volues have been rounded to the nearest whole number value; acrolein detections are excluded from these valves.

NS = Not sampled

8OF8

APRIL 2015
DYT009.200.0004



CHEM-DYNE TRUST
CHEM-DYNE SUPERFUND SITE
HAMILTON, OHIO
2014 ANNUAL REPORT

TABLE 17

SUMMARY OF ANALYTICAL RESULTS FOR THE JUNE 2014 QUARTERLY EVENT

DETECTED COMPOUNDS ONLY
Extraction Wells
- ANALYTICAL RESULTS (ug/)
4 e > ) X Ry A € W ~ RS ¥
an/ SAMPLE NUMBER 490-55705-4 “ F 490-55705-2 ! 490-55705-1 | 490-55705-15 | Wm 490-55705-7
|WELLID ] Level SE-3 § SE-6 _ SE7 4 ~ Se8 | SE10 |  SE11
Ilhb Collecled 6/17/2014 6/17/2014 6/17/2014 6/17/2014 6/17/2014 6/17/2014
1,1, -trichloroethane <1 <1 <] <] <] <1
1,1,2,2-tetrachloroethane 2 <1 6 <1 <] <1
1,1,2-trichloroethane 2 <1 8 1 <1 <1
1,1-dichloroethane <1 <] <1 <] <1 <1
1,1-dichloroethene <1 <1 2 <1 <1 <]
1,2-dichlorob <1 <1 <1 <1 <1 <1
1,2-dichloroethane 1 <1 1 <1 <1 <1
1,2-dichloropropane 4 <1 <1 <1 <1 <] <1
1,3-dichlorot ° <1 <1 <1 <1 <] <]
1,4-dichlorobenzene 2 <1 <1 <1 <1 <1 <1
|Benzene 5 <1 <1 <1 <1 2 4
Carbon Tetrachloride < <] <1 <1 <1 <1 <]
(Chlorobenzene g <1 <1 1 <1 <1 <1
Chloroform 8 <1 <1 <1 2 <1 <1
Cis-1,2-dichloroethene o 13 23 18 2 2 5
|Ethy| Benzene <1 <1 <1 <1 2 <1
Tetrachloreethene 9 1 15 1 <1 <1
Toluene <1 <] <] <1 <1 <1
Trans-1,2-dichloroethene <1 <1 2 <1 <1 <1
Trichloroethene 2 7 8 5 < <1
Vinyl Chloride <1 1 6 <1 <] 4
Total 24 32 67 21 6 13
490-55705-8 | 4905570514 490.85705-13
Level SE-12 - v'E-Il 3 e S =8 __SE-16 DUP
&i7aoia | efirjzoia | ejijaora | efrjaoia | efirjaoia | enzjaoia
1,1,1-trichloroethane <1 <] <] <1 <1 <1
1,1,2,2-tetrachloroethane <1 <1 <1 <1 <] <]
1,1,2-trichloroethane <1 <1 <1 <) <1 2 <1
1,1-dichloroethane 1 <1 <1 <1 <] <l
1,1-dichloroethene <1 <1 <1 <1 <] <]
1,2-dichlorobenzene 2 <1 <1 <1 <] <1
1,2-dichloroethane <1 <1 <] <1 <] <]
1,2-dichloropropane v <1 <] <] <1 <] <]
1,3-dichloreb 8 <1 <1 <1 <1 <1 <1
1,4-dichlorobenzene 2 < <1 < <1 <1 <1
|Benzene -: <1 <1 <1 <1 <] <]
Carbon T hiorid: ; <1 <1 <1 <1 <1 <1
Chlorobenzene e <1 <1 <1 <1 <1 <1
Chloroform 8 1 <1 <1 <1 <1 <1
Cis-1,2-dichloroethene g 15 12 29 4 <] <1
Ethy| Benzene <1 <1 <1 <] <] <]
Tetrachloroethene 9 <1 <] <1 <1 <]
Toluene <1 <1 <1 <i <1 <1
Trans-1,2-dichloroethene <1 <1 i | <] <1 <1
Trichloroethene 3 <1 1 6 <1 <1
Viny! Chloride 5 <1 <1 <) <1 <1
Total 36 12 41 10 0 4
TABLE CONTINUES
HULL & ASSOCIATES, INC. APRIL 2015

MASON, OHIO 1075 DYT009.200.0004



HULL & ASSOCIATES, INC.
MASON, OHIO

SUMMARY OF ANALYTICAL RESULTS FOR THE JUNE 2014 QUARTERLY EVENT

CHEM-DYNE TRUST
CHEM-DYNE SUPERFUND SITE
HAMILTON, OHIO
2014 ANNUAL REPORT

TABLE 17

DETECTED COMPOUNDS ONLY
3 ANALYTICAL RESULTS !M
PARAMETER / SAMPLE NUMBER Cloanup | 490557053 490-55705-16 | 490-55705-17
Date Collecled 6/17/2014 6/17/2014 6/17/2014
1,1,1 -trichloroethane <] <1 3
1,1,2,2-tetrachloroethane 32 <] 17
1,1,2-trichloroethane 47 <] 20
1,1 -dichloroethane 2 <1 4
1,1-dichloroethene 20 <1 5
1,2-dichlorobenzene 2 <1 2
1,2-dichloroethane 9 <1 L]
1,2-dichloropropane 3 <] <] <]
1,3-dichlorob o 1 <1 <1
1,4-dichlorobenzene = <1 <1 <1
Benzene § 1 <1 4
Carbon Tetrachloride E <1 <] <1
Chlorobenzene 2 14 <1 15
Chloroform 8 1 <1 2
Cis-1,2-dichloroethene = 110 15 45
JEthy! Benzene <1 <1 20
Tetrachloroethene 38 <] 7
Toluene <1 <] 3
Trons-1,2-dichloroethene & <] 10
Trichloroethene 32 <1 L)
Viny! Chloride 23 4 31
Total 338 19 204
Inside Conlaminated Wells
1 ANALYTICAL RESULTS (vp/l)
PARAMETER / SAMPLE NUMBER Clonais 490-55420-1 490-55029-18 490-55029-19 490-55029-17 lmmi‘ 490-55029-15
iD level [T o2 WA MW7 Mws | mwio Mwis
Collected 6/12/2014 6/10/2014 6/10/2014 6/10/2014 6/10/2014 6/10/2014
1,1,) -trichloroethane 1 <1 5 <1 <1 <1
1,1,2,2-tetrachloroethane - <] <] <1 <1 1 <1
1,1,2-trichloroethane <1 <1 <1 <1 2 <]
1,1 -dichloroethane <1 <1 <1 <] <1 <]
1,1 -dichloroethene <] <1 <] <1 <] <1
1,2-dichlorobenzene <] <] <] <] <\ <1
1,2-dichloroethane <1 <] <] <] <] <]
1,2-dichloropropane <1 <1 <1 <] <1 <1
1,3-dichlorot "8 <1 <1 <1 <1 <1 <1
1,4-dichlorob 2 <1 <1 <1 <1 <1 <1
Benzene 3 < <1 <1 <1 <1 <1
Carbon Tetrachloride Q <] <1 30 <1 3 <]
Chlorobenzene 4 <1 <1 <1 <1 <1 <]
Chloroform 8 <1 <1 14 <1 ] <1
Cis-1,2-dichloroethene o <1 1 <} <1 2 2
[Ethy! Benzene <1 <1 <] <] <] <1
Tetrachloroethene 20 <1 <i <1 12 2
Toluene <1 <1 <1 <1 <1 <1
Trans-1,2-dichloroethene <1 <] <] <1 <] <1
Trichloroethene 3 28 <1 <1 4 2
Viny! Chloride <1 <} <1 <] <\ <1
Total 24 29 49 0 32 6
TABLE CONTINUES
20F5

APRIL 2015
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HULL & ASSOCIATES, INC.
MASON, OHIO

CHEM-DYNE TRUST
CHEM-DYNE SUPERFUND SITE
HAMILTON, OHIO
2014 ANNUAL REPORT

TABLE 17

SUMMARY OF ANALYTICAL RESULTS FOR THE JUNE 2014 QUARTERLY EVENT

DETECTED COMPOUNDS ONLY
1 _ANALYTICAL RESULTS !ﬂﬂ) ia
Irwnlsm’ru NUMBER 490-554204 490-55029-4 | 490-550295 | 490-55029-1 | 490-55029-2 | 490-55029-13
WELLID e Level MWIs MW 23 _Mw 26 Mw-27
e e Lo L
l__w-c-'w : ehaaos | sjpjzora saord | e/ojaons
1,1,1-trichloroethane 3 <1 <] <1
1,1,2,2-tetrachloroethane 520 <1 <1 22
1,1,2-trichloroethane 540 <1 <1 58
1,1-dichloroethane 11 3 <1 <]
1,1-dichleroethene 130 2 <1 3
1,2-dichlorobenzene 4 <1 <1 <1
1,2-dichloroethane 60 1 <] <1
1,2-dichloropropane n 2 <1 <] <1
1,3-dichlorobenzene bl 5 <1 <1 <1
1,4-dichlorobenzene z 3 <1 <1 <1
|Benzene -.‘? 6 <1 <] 5
Carbon Tetrachloride 2 <] <1 <1 <1
Chlorobenzene g 28 <1 <1 3
Chloroform 8 15 <1 <1 <1
Cis-1,2-dichloroethene e 410 23 1 63
Ethy! Benzene <] <1 <1 <]
Tetrachloroethene 1,600 3 <1 [
Toluene <1 <1 <1 <1
Trans-1,2-dichloroethene 28 <] <] <1
Trichloroethene 790 10 <1 8
Viny! Chloride 87 <1 <] 92
Total 4242 42 1 265
490-55029-3 490-55420-3 490-55029-10 | 490-55029-11
Cleanup : — e
Level MW 29 w3l _Mwie _MW-39-DUP
sjoja01s__|_enajaona epfaor | ejojaora |
1,1,1-trichloroethane <1 2 <1 <]
1,1,2,2-tetrachloroethane <] <] <] <]
1,1,2-trichloroethane <1 2 <1 <1
1,1-dichloroethane <1 <1 <] <1
1,1 -dichloroethene <1 1 <1 <1
1,2-dichlorob <1 <1 <1 <1
1 2-dichloroethane <1 <1 <1 <1
1,2-dichloroprepane " <1 <] <1 <l
1,3-dichlorobenzene b <1 <1 <1 <1
1,4-dichlorot = <1 <1 <1 <1
Benzene % <1 <1 <1 <1
Carbon Tetrachloride S <i <1 <1 <1
Chlorob g <] <1 <1 <1
Chloroform b 4 <1 <1 <1 <]
Cis-1,2-dichloreethene 9 <1 8 3 3
|Ethy! Benzene <] <1 <1 <1
Tetrachloroethene <1 7 <1 <1
Toluene <] <1 <] <1
Trans-1,2-dichloroethene <1 <1 <] <1
Trichloroethene <1 8 <l <1
Viny! Chloride <1 1 <1 <1
Total 0 29 3 3
TABLE CONTINUES
30F5
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HULL & ASSOCIATES, INC.

CHEM-DYNE TRUST

CHEM-DYNE SUPERFUND SITE

HAMILTON, OHIO

2014 ANNUAL REPORT

TABLE 17

SUMMARY OF ANALYTICAL RESULTS FOR THE JUNE 2014 QUARTERLY EVENT

DETECTED COMPOUNDS ONLY
| ANALYTICAL RESULTS (va/})
I;m / SAMPLE NUMBER Cosnon 490-55029-12 | 490-55029-7 490-55029-6
WELID Level w40 WAL MWa2_
R LALLLLTRE—
Date Collected 6/9/2014 6/9/2014 6/9/2014
1,1,1 -trichloroethane <1 <] <1
1,1,2,2-tetrachloroethone <1 <] <l
1,1,2-trichloroethane <1 <1 2
1,1 -dichloroethane <1 <1 <]
1,1 -dichloroethene <1 <1 1
1,2-dichlorok <1 <1 <1
1,2-dichloroethane <1 < <1
1,2-dichloropropane v <] <1 <]
1,3-dichlorot b <1 <1 <1
1,4-dichlorobenzene P <1 <1 <1
B 2 <1 <1 <1
Carbon Tetrachloride ,2 <1 <1 <1
Chlorobenzene e <1 <1 <1
Chloroform 8 <] <] <1
Cis-1,2-dichloroethene oy <] 9 20
|Ethy! Benzene <1 <1 <1
Tetrachloroethene <1 <1 - 4
Toluene <1 <1 <1
Trans-1,2-dichloroethene <1 <1 1
Trichloroethene <1 <1 3
Viny! Chloride <] 1 1
Total 0 10 40
Inside Uncentaminaled Wells
1 ~ ANALYTICAL RESULTS "l"’ [
[raeameren sanmemumaen || asossazoa | asossazos | asossiws | asossazes
WELL ID Level =408 1 _Gs5DUP G6 Mw2s
Date Collected 6/12/2014 _6/12/2014 6/12/2014 6/12/2014
1,1,1-trichloroethane <1 <1 <1 <1
1,1,2,2-tetrachloroethane <] <1 <] <1
1,1,2-trichloroethane <1 <1 <1 <1
1,1-dichloroethane <] <] 1 <]
1,1-dichlorcethene <1 B3 <1 <
1,2-dichlorok <] <] <] <]
1,2-dichloroethane <1 <] <] <]
1,2-dichloropropane w <] <1 <] <]
1,3-dichlorobenzene 8 <1 <] <1 <1
1,4-dichlorobenzene = <1 <1 <1 <1
Benzene 3 <1 <1 <1 <1
Carbon Tetrachloride & <1 <1 <1 <1
Chlorobenzene o <1 <1 <1 <1
| Chloroform 8 <) <] <1 <1
Cis-1,2-dichloroethene 3 <1 <] L] <1
[Ethy! Benzene <1 <1 <1 <1
Tetrachloroethene <) <1 <1 <1
Toluene <] <1 <] <1
|Trans-1,2-dichloroethene <] <1 <1 <]
| Trichloroethene <1 <1 1 <1
Viny! Chloride <1 <] < <]
Total 0 0 10 [J
TABLE CONTINUES
AOFS5
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HULL & ASSOCIATES, INC.
MASON, OHIO

CHEM-DYNE TRUST
CHEM-DYNE SUPERFUND SITE
HAMILTON, OHIO
2014 ANNUAL REPORT

TABLE 17

SUMMARY OF ANALYTICAL RESULTS FOR THE JUNE 2014 QUARTERLY EVENT
DETECTED COMPOUNDS ONLY

100 ug/L Totel VOCS

Trans-1,2-dichloroethene
Trichloroethene

Chloride
Total

?
ola|A|Al|A]A]AlA

Notes:

All analy d using U.S. EPA

@. < indicates o concentroticn less thon the reporting Bmin

BOLD indicates detected porameter,

SHADED totols indicate @ well exceeding action levels.

Total VOC hove b ded to the hol iber value; acrolein de excluded from these values.

NS = Not sompled

SOFS



HULL & ASSOCIATES, INC.

CHEM-DYNE TRUST

CHEM-DYNE SUPERFUND SITE

HAMILTON, OHIO

2014 ANNUAL REPORT

TABLE 18

SUMMARY OF ANALYTICAL RESULTS FOR THE SEPTEMBER 2014 QUARTERLY SAMPLING EVENT

DETECTED COMPOUNDS ONLY
Extraction Wells
ANALYTICAL RESULTS (v!Il)

PARAMETER | SAMPLE NUMBER 490-61721-6 490-61721-14 490-61721-4 490-61721-18 490-61721-16 | 490-61721-19
|weLL i Level SE-1 SE-3 SE4 SE-6 SE7 SE-8
[Dm Collecled 9/16/2014 9/16/2014 9/16/2014 9/17/2014 9/17/2014 9/17/2014

1,1,1 -trichloroethane <1 <1 <1 <1 <1 <1

1,1,2,2-tetrachloroethane <1 3 <1 1 3 <1

1,),2-trichloroethane <1 3 <1 3 s 1

1,1 -dichloroethane <1 <} <1 <1 <1 <1

1,1 -dichloroethene <1 2 <1 <1 2 <1

1,2-dichlorobenzene <1 <1 <1 <1 <1 <1

1,2-dichloroethane <1 6 <1 <1 <1 <1
1,2-dichloropropane <1 <1 <1 <1 <1 <1
1,3-dichlerobenzene 4] <1 <1 <1 <1 <1 <1

1 A-dichlorobenzene Q <1 <1 <1 <1 <1 <1

Benzene ‘§ <1 <1 <1 <1 <1 <1

[Carbon Tetrachloride Fod <1 <1 <1 <1 <1 <1

Chlorobenzene = <1 2 <1 <1 <1 <1
[Chloroform 5 <1 <1 <1 <1 <1 <1
|Cis-1,2-dichloroethene =4 4 12 <1 23 15 15
Ethy! Benzene <1 <1 <1 <] <1 <1
[Methyl Chloride <1 <1 <1 <1 <1 <1
Tetrochioreethene <1 7 <1 1 10 b
Toluene <1 <] <1 <1 <1 <1
[Trans-1,2-dichloroethene <1 <1 <1 <1 1 <1

Trichloroethene 12 3 <1 7 4 3
[Vinyl Chleride <1 0 <1 2 7 4
Total 16 50 0 37 47 32
I ANALYTICAL RESULTS (vg/l)
|I’AIAM!T!I [ SAMPLE NUMBER Cleanup 490-61721-20 | 490-61721-21 490-61721-22 490-61721-3 490-61721-23 490-61721-24

WELLID Level SE-10 SE-11 SE-12_ SE-13 SE-14 SE-14 DUP

Date Collecled 9/17/2014 9/17/2014 9/17/2014 '9/16/2014 9/17/2014 9/17/2014

1,1,)-trichloroethone <1 <1 <1 <1 <1 <1

1,1,2,2-tetrachloroethane <1 <1 <1 <1 <] <1
1,1,2-4richicreethane <1 <1 <1 <1 <1 <1
1,1-dichloroethane <1 <1 1 <1 <1 <1

1,1 -dichloroethene <] <1 <1 <1 <1 <1

1,2-dichlorobenzene <1 <1 2 <1 <1 <1

1,2-dichloroethane <1 <1 <1 <1 <1 <1
1,2-dichloropropane <1 <1 <1 <1 <1 <1
1,3-dichlorobenzene 9 <1 <1 <1 <1 <1 <1

1 A-dichlorobenzene g <] <1 <1 <1 <1 <1

Benzene § 1 2 <1 <] <1 <1
[Carbon Tetrachloride " <1 <1 <1 <1 <1 <1
Chiorobenzene % <1 <1 <1 <1 <1 <1
Chioroform ; <1 <1 <1 <1 <1 <1
Cis-1,2-dichloroethene =3 2 3 14 6 23 24
Ethy! Benzene <1 <] <1 <1 <1 <1
Methy! Chloride <1 <1 <1 <1 <1 <1
Tetrachloroethene <1 <1 9 <1 <1 <1
[Toluene <1 <1 <1 <1 <) <1
[Trans-1,2-dichloroethene <1 <1 <1 <1 <1 <1
[Trichioroethene <1 <1 3 <1 1" n

[Viny! Chioride <1 2 5 <) <1 <1
[Total 3 r 4 34 6 34 35

TABLE CONTINUES
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CHEM-DYNE TRUST
CHEM-DYNE SUPERFUND SITE
HAMILTON, OHIO
2014 ANNUAL REPORT

TABLE 18

SUMMARY OF ANALYTICAL RESULTS FOR THE SEPTEMBER 2014 QUARTERLY SAMPLING EVENT

DETECTED COMPOUNDS ONLY
ANALYTICAL RESULTS (ug/l)
PARAMETER / SAMPLE NUMBER Cloativp 490-61721-2 490-61721-1 490-61721-9 | 490-61721-17 | 490-61721-11 490-61721-5
|WeLLID Level SE15 SE-16 SE17 B | 2 =
Dale Collected 9/16/2014 9/16/2014 9/16/2014 9/17/2014 9/16/2014 9/16/2014
1,1,1-wrichloroethane <1 <] <1 <1 <1 <1
1,1,2,2etrachloreethane <1 <1 <1 4 <1 <1
1,1,2-richloroethane <1 <1 1 52 <1 <1
1,1-dichloroethane <1 <1 <1 2 <1 <1
1,1 -dichloroethene <1 <1 <1 17 <1 <1
1,2-dichlorobenzene <1 <1 <1 2 <1 <1
1,2-dichloroethane <] <1 <1 7 <i <1
1,2-dichloropropane <1 <1 <1 <\ <1 <]
1,3-dichlorobenzene 4] <1 <1 <1 1 <1 <1
| A-dichlorobenzene 1% <1 <1 <1 1 <1 <1
Benzene K] <1 <1 <1 1 <1 <1
Carbon Telrachloride = <1 <1 <1 <1 <1 <1
(Chlorobenzene % <1 <1 <1 13 <1 <1
[Chloroform - <1 <1 <1 1 <1 <1
Cis-1,2-dichloreethene § 2 <1 3 130 <1 22
Ethy! Benzene <1 <1 <1 <1 <1 <1
Methy! Chloride <1 <) <1 <1 <1 <1
Teirachloroethene <1 <1 <1 59 <1 <1
Toluene <1 <1 <1 <1 <1 <1
Trans-1,2-dichloreethene <1 <1 <1 4 <1 <1
Trichloroethene 4 <1 1 23 <1 <1
Viny! Chloride <1 <1 <1 29 <1 10
Total 6 0 5 383 0 32
ANALYTICAL RESULTS (ug/1)
[PARAMETER / SAMPLE NUMBER 490-61721-7 490-61721-8 490-61721-12 m}lhl-ﬂ 490-61721-15
3 Cleanup 3 i S 3 : st
D Lavel 1E4 TIES IES IE6DUP | iE8
Date Collecied 9/16/2014 9/16/2014 ~ 9/16/2014 9/16/2014 9/17/2014
1,1,1-trichloroethane <1 <} <1 <1 3
1,1,2,2-tetrachloreethane <1 <1 <1 <1 12
1,1,2-trichloreethane <1 <1 <1 <1 ’
1,1-dichloroethane <1 <1 <1 <1 3
1,1-dichloroethene <1 <1 <1 <1 4
1,2-dichlorobenzene <1 <1 <1 <1 2
1,2-dichloroethane <1 <1 <1 <1 7
1,2-dichloropropane <1 <1 <1 <1 <1
1,3-dichlorobenzene g <1 <1 <1 <1 <1
1,4-dichlorobenzene 4 <1 <1 <1 <1 <1
Benzene B <1 <1 <1 <1 4
Carbon Tetrachloride = <1 <1 <1 <1 <1
Chiorobenzene % <1 <1 <1 <1 16
[ Chloroferm o= <1 <1 <1 <1 2
Cis-1,2-dichloroethene = 2 2 <1 <1 46
Ethy! Benzene <1 <1 <1 <1 20
[Methyl Chloride <1 <1 <1 <1 <1
Tetrachloroethene <i <1 <\ <1 ]
Toluene <i <1 <1 <1 3
Trans-1,2-dichloroethene <1 <1 <1 <1 10
Trichloroethene <1 <1 <1 <1 6
Viny! Chloride <1 <1 <1 <1 35
Total 2 2 0 0 187
TABLE CONTINUES
HULL & ASSOCIATES, INC. APRIL 2015
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HULL & ASSOCIATES, INC.
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CHEM-DYNE SUPERFUND SITE
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TABLE 18

SUMMARY OF ANALYTICAL RESULTS FOR THE SEPTEMBER 2014 QUARTERLY SAMPLING EVENT

30F6

DETECTED COMPOUNDS ONLY
Inside Ci d and U i d Wells
_ANALYTICAL RESULTS (ug/l)
PARAMETER / SAMPLE NUMBER | cieante 499-6!1 13-1 4?0-6" 13-3 | 490-60809-15 490-61113-8 490-61113-9 490-61113-7
WELLID favel G2 G5 [ _Mw4 MW4 DUP MWs
. Collecied 9/8/2014 9/8/2014 ~ 9/4/2014 9/8/2014 ‘9/8/2014 9/8/2014
1,1,1-irichloroethane 1 <1 <1 <1 <1 <1
1,1,2,2-tetrachloroethane <1 <1 <1 <1 <1 <1
1,1,2-trichlocoethane 2 <1 <1 <1 <1 <1
1,1 -dichloroethane <1 <1 3 <1 1 <1
1,1-dichloroethene <1 <1 <1 <1 <1 <1
1,2-dichlorobenzene <1 <1 <1 <1 <1 <1
1,2-dichlorcethane <1 <1 <1 <1 <1 <1
1,2-dichloropropane <1 <1 <] <) <1 <1
1,3-dichlorobenzene 4] <1 <1 <1 <1 <1 <1
1 A-dichlorobenzene 9 < < < <1 < <1
Benzene N} <1 <1 <1 <1 <1 <1
[Carbon Tetrachloride .§ <1 <1 <1 <1 <1 <1
[Chiorobenzene < <i <1 <1 <1 <1 <1
[Chloroform g <] <] <1 <1 <1 <1
[Cis-1,2-dichloroethene § <1 <1 3 1 1 <1
[Ethyl Benzene <1 <1 <1 <1 <1 <1
[Methy! Chloride <1 <1 <i <1 <1 <1
Tetrachioroethene % <1 <1 <1 <1 <1
Toluene <] <1 <1 <1 <1 <1
Trans-1,2-dichloreethene <] <] <1 <) <1 <1
h 3 <1 <1 22 32 2
[Viny! Chloride <1 <1 3 <1 <1 <1
Total 22 0 14 33 34 2
ANALYTICAL RESULTS (-gll) 3
PARAMETER / SAMPLE NUMBER o 490-61113-11 | 4906111318 | 490-61113-10 | 490-60809-13 | 490-61113-2 490-61113-4
FLD' : e W7 MW MW-10 w1z _hw3 MW1S
Date Collecled ~ 9/8/2014 9/8/2014 9/8/2014 9/4/2014 9/8j2014 9/8/2014
1,1,1 rkhloreethane 2 <1 <1 <1 <1 3
1,1,2,2-1eirachloroethane <1 <1 1 <1 <1 400
1,1,2-Wichlorcethane <1 2 2 <1 2 390
1,1 -dichloroethane <1 <1 <1 <1 <1 12
1,1-dichloroethene <1 <1 <1 <1 2 130
1,2-dichlorobenzene <1 <1 <1 <1 <1 .
1,2-dichloroethane <1 <1 <] <1 <1 67
1,2-dichloropropane <1 <1 <] <1 <1 2
1,3-dichlorobenzene 4] <1 <1 <1 <1 <1 .
1, 4-dichlorobenzene Q <1 <1 <1 <1 <1 4
Benzene B <1 <1 <1 <1 <1 ’
Corbon Tetrachioride 2 14 17 3 <1 <1 <1
[chiorobenzene s <1 <1 <1 <1 <1 40
[Chioroform Og 3 17 7 <1 <1 19
Cis-1,2-dichloroethene © <1 <1 4 2 4 510
[Eshy) Benzene <1 <] <1 <1 <1 <1
[Methy! Chioride <1 <1 <1 <1 <1 <1
Tetrachloroethene <1 1 10 1 7 1,400
Toluene <1 <1 <1 <1 <1 <1
[Trans-1,2-dichioroethene <1 <] <1 <1 <1 32
Trichioroethene 2 <1 4 1 . 260
[Viny! Chloride <i <1 <1 <] 2 2
[Total 21 37 31 4 23 4372
TABLE CONTINUES
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CHEM-DYNE TRUST

CHEM-DYNE SUPERFUND SITE

HAMILTON, OHIO

2014 ANNUAL REPORT

TABLE 18

SUMMARY OF ANALYTICAL RESULTS FOR THE SEPTEMBER 2014 QUARTERLY SAMPLING EVENT
DETECTED COMPOUNDS ONLY

ANALYTICAL RESULTS (ug/i)
PARAMETE! | SAMPLE NUMBER a 490-60809-5 490-60809-6 490-60809-10 490-60809-11 490-60809-12 490-61113-15
1D Level MW19 _Mw20 Mw21 MW22 | mw22DupP MW 23

Date Collected 9/4/2014 9/4/2014 9/4/2014 9/4/2014 9/4/2014 9/9/2014
11,1 -wrichloroethone <1 <1 <1 <1 <1 <1
1,1,2,2-tetrachloraethane <1 <1 <1 <1 <1 <1
1,1,2-4richloroethane <] <1 <1 <1 <1 <
1,1-dichloroethane <1 <1 <1 <1 <1 2
1,1 -dichloroethene <1 <1 <1 <1 <1 <)
1,2-dichlorobenzene <1 <1 <1 <1 <1 <1
1,2-dichloroethane <1 <1 <1 <1 <1 <1
1,2-dichloropropane <1 <1 <1 <1 <1 <1
1,3-dichlorobenzene ] <1 <1 <1 <1 <1 <1

1, A-dichlorobenzene 9 <1 <1 <1 <1 <1 <1
Benzene '§ <1 <1 <) <] <1 <1
[Carbon Tetrachlorlde 2 <1 <1 <1 <1 <1 <1
Chiorobenzene <u <1 <1 <1 <1 <1 <1
[Chioroform L <1 <] <1 <1 <1 <1
Cis-1,2-dichloroethene § <1 <1 <1 <1 <1 13
[Ethy! Benzene <1 <1 <1 <1 <1 <1

[ Methy! Chloride <1 <1 <1 <1 <1 <1
Tetrochlocoethene <1 <1 <] <1 <1 4
Toluene <1 <1 <1 <1 <1 <1
Trans-1,2-dichlorosthene <1 <1 <1 <1 <1 <)
Trichloroethene <1 <1 <1 <1 <1 9
Viny! Chloride <1 <1 <1 <1 <1 <]
otol 0 0 0 0 0 33

| EE /ANALYTICAL RESULTS (ug/l)

Irnmm: | SAMPLE NUMBER e 490-61113-16 | 490-61113-14 | 4906111313 | 490-61158-8 | 490-60809-14 | 490-61113-12

i 3 eanup £ ¥ | D d LA Sl
En : Level "MW 24 — MW25 MW 26 W27 _MwW28 MW 29
SR — — — — —

Date Collected 9/9/2014 _ 9/9/2014 9/9/2014 9/10/2014 9/4/2014 9/9/2014
1,1, -trichloroethane <1 <1 <1 <1 <1 <1
1,1,2,2-tetrachloroethane <1 <1 <1 48 <1 <1
1,1,24richloroethane <1 <] <1 55 <1 <1
1,1-dichloroethane 1 <1 <1 <1 <1 <1
1,1-dichloroethene 2 <1 <1 22 <1 <1
1,2-dichlorobenzene <] <1 <1 <1 <] <]
1,2-dichloroethane <1 <1 <1 <1 <1 <1
1,2-dichloropropone <] <1 <1 <1 <1 <1
1,3-dichlorobenzene 4 <1 <1 <1 <1 <1 <1
1,4-dichlorobenzene 9 <1 <1 <1 <1 <1 <1
Benzene T <1 <1 <1 5 <1 <1

| Carbon Tetrachloride 2 <1 <1 <1 <1 <1 <1
[Chiorobenzene <“ <1 <1 <1 3 <1 <1
[Chioroform °= <1 <1 <1 <1 <1 <1
Gis-1,2-dichloroethene ° 22 2 1 160 <1 <1
[Ethyl Benzene <1 <1 <1 <1 <1 <1
[Methy! Chioride <1 <1 <1 <1 <] <1
[Tetrachloreethene 10 <1 <1 9 <1 6
Toluene <1 <1 <1 <1 <1 <1
Trans-1,2-dichlorosthene 1 <1 <1 3 <1 <1
Trichloroethene 24 <1 <1 12 <1 s
[Viny! Chioride <1 <1 <1 230 <1 <1
Toral 60 2 1 546 0 11

TABLE CONTINUES
HULL & ASSOCIATES, INC.
40F6

MASON, OHIO
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CHEM-DYNE TRUST
CHEM-DYNE SUPERFUND SITE
HAMILTON, OHIO
2014 ANNUAL REPORT

TABLE 18

SUMMARY OF ANALYTICAL RESULTS FOR THE SEPTEMBER 2014 QUARTERLY SAMPLING EVENT
DETECTED COMPOUNDS ONLY

ANALYTICAL RESULTS (ug/l)
PARAMETER / SAMPLE NUMBER Elsann 490-61113-5 490-61158-7 490-61158-5 490-61158-6 | 490-61158-3 490-61158-2
WELL ID ] Leve MW31 MW 37 MW 38 MW 38DUP__ MW 39 MW 40
—_ — _— —— —

Date Collecied 9/8/2014 9/10/2014 9/10/2014 _9/10/2014 9/10/2014 9/10/2014
1,1,1 -trichloroethane [ <1 <1 <1 <1 <1
1,1,2,2-1etrachloroethane <1 <1 <1 <1 <1 <1
1,1,2-trichloroethane 2 <1 <] <1 <1 <1
1,1-dichloroethane <] <) <1 <1 <1 <1
1,1-dichloroethene 1 <1 <1 <1 <1 <1
1,2-dichlorobenzene <1 <1 <1 <1 <1 <1
1,2-dichloroethane <1 <1 <1 <1 <1 <1
1,2-dichloroprepane <) <1 <1 <1 <1 <1
1,3-dichlorobenzene e <1 <1 <1 <1 <1 <1
| A-dichlorebenzene 9 <\ <1 <1 <1 <1 <1
[senzene 5 <1 1 <1 <1 <1 <1
[Carbon Tetrachloride 2 <1 <1 <1 <1 <1 <i
(Chlorobenzene <u <1 <1 <1 <1 <1 <1
[Chioroform ; <] <1 <\ <1 <l <1
Cis-1,2-dichloreethene -] . 4 3 s 4 <1
Eshyl Benzene <| <1 <1 < <1 <1
[Methyl Chloride <1 <1 <1 <1 <1 <1
Tetrachloroethene 6 1 <] <] <1 <1
Toluene <| <1 <1 <1 <1 <1
Trans-1,2-dichloreethene <1 <1 <1 <1 <1 <1
Trichloreethene 5 <1 <1 <1 1 <1
[Viny! Chioride <1 [ <1 <1 <1 <1
Toral 21 9 3 e 5 0

| ANALYTICAL RESULTS (ug/l)

IPAIAN!TII / SAMPLE NUMBER 490-61158-4 490-61158-1

D Level MW41 MW 42

Date Collecled 9/10/2014 9/10/2014
1,1, trichloroethane <1 <1
1,1,2,2-4etrachloreethane <1 <1
1,1,2-wrichloroethane <1 3 .
1,1 -dichloreethane <1 <1
1,1-dichloroethene <1 1
1,2-dichlorebenzene <1 <1
1,2-dichloreethane <1 <1
1,2-dichlorepropane <] <1
1,3-dichlorobenzene g <1 <1
1 4-dichlorobenzene g <1 <1

[Benzene 'E <] <]

Carbon Tetrachloride ° <1 <1

jChlorobenzene % <1 <1

Chloroform ; <1 <1

Cis-1,2-dichloroethene =3 12 7 .

Ethyl Benzene <1 <1

[Methy! Chioride <1 <1

Tetrachloroethene <1 12

Toluene <1 N <1

Trons-1,2-dichloroethene <1 1

[ Trichloroethene <1 10

[Viay! Chloride 3 » <1

Total 15 44

TABLE CONTINUES
HULL & ASSOCIATES, INC. APRIL 2015

MASON, OHIO 50Fé DYT009.200.0004



HULL & ASSOCIATES, INC.
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CHEM-DYNE TRUST

CHEM-DYNE SUPERFUND SITE

HAMILTON, OHIO

2014 ANNUAL REPORT

TABLE 18

SUMMARY OF ANALYTICAL RESULTS FOR THE SEPTEMBER 2014 QUARTERLY SAMPLING EVENT

DETECTED COMPOUNDS ONLY
Compliance Wells

1 ANAI.“'ICAIIBUI.B(W_ILI)
I?Aum / SAMPLE NUMBER Cl:.'up Wl 490-50809-9 490-69.694 490-60.094 ! 496-_‘0.09-2 490-60809-1
Em NA_ Gi6 A — o o G2 _ —MwWie
Dale Collecled NA 9/4/2014 9/4/2014 9/4/2014 "I‘El‘ ~ 9/4/2014 9/4/2014
1,1,1-trichloroethane <1 <1 <1 <1 <1 <1
1,1,2,2-9e¥rachioroethane <1 <1 <1 <1 <1 <1
1,1,2-trichloreethane <1 <1 <1 <1 <1 <1
1,1-dichloroethone <1 <1 <1 <1 <1 <1
1,1 -dichloroethene <1 <1 <1 <1 <1 <1
1,2-dichlorobenzene <1 <1 <1 <1 <1 <1
1,2-dichloroethane <1 <1 <1 <1 <1 <1
1,2-dichloroprepone <1 <1 <1 <1 <1 <1
1,3-dichlorobenzene Y <1 <1 <1 <1 <1 <1

1 4-dichlorobenzene Q <1 <1 <1 <1 <1 <1
[Benzene '§ <1 <1 <1 <1 <1 <1
(Carbon Teirachloride 2 <1 <1 <1 <1 <1 <1
Chlorobenzene ) <1 <1 <1 <1 <1 <1
[Chioreform og <1 <1 <1 <1 <1 <1
[Cis-1,2-dichloroethene 2 <1 <1 <1 <] <1 <1
[Ethy] Benzene <1 <1 <1 <1 <1 <1
Methy! Chioride <1 <1 <1 <1 <1 <1
etrachloroethene <1 <1 <1 <1 <1 <1
[Toluene <1 <1 <1 <1 <1 <1
[Trans-1,2-dichloroethene <1 <1 <1 <1 <1 <1
Trichloroethene <1 <1 3 <1 <1 3
[Viayl Chlodide <] <1 <1 <1 <1 <1
otal [ [ 3 0 o 3
Notes:

All onclytes listed obove were tested using U.S. EPA Method 82608,

. <indicates a concentration less than the reporting kmit.
BOLD indicates detected parameter.
SHADED totols indicate © well exceeding oction levels.

Total VOC volues have been rounded 1o the nearest whole number value; acrolein detections cre excluded from these values.

NS = not sompled

60OF 6

APRIL 2015
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CHEM-DYNE TRUST
CHEM-DYNE SUPERFUND SITE
HAMILTON, OHIO
2014 ANNUAL REPORT

TABLE 8

MONTHLY SUMMARY OF OPERATING HOURS AND VOLUME PUMPED BY ACTIVE EXTRACTION WELLS - 2014

— ——
| opHours | GPM | Pumped | opHours | GPM_ | Pumped | opHours | GPM | Pumped || opHours | GPM | Pumped | opHous | GPM ,
~ 0l 336 8 158,680 0 0 0 0 0 0 0 0 0 565 9 291,940 678 12 489,780
1E-08 744 41 1,834,860 666 37 1,489,980 744 37 1,660,510 720 38 1,638,290 654 39 1,531,520 690 40 1,650,240
—_—— ———— —— =— — EE———— m— ——— e ey
Sum IE 7,080 29 7,993,540 566 37 7,489,080 744 37 T:660,510 720 38 7,638,290 || 1,210 a8 1,823.460 || 1,367 52 2,140,020
_
SE-03 744 3 116,830 666 3 118,750 744 3 113,380 720 2 86,440 147 2 17,860 0 0 0
SE-08 744 11 511,310 666 11 431,960 744 10 438,920 720 10 411,320 654 9 341,830 702 10 432,560
SE-07 744 22 987,920 666 26 1,032,350 744 25 1,111,680 720 24 1,038,960 650 11 446,730 702 9 391,720
SE-08 744 9 406,850 666 6 235,550 744 10 442,400 720 10 412,220 654 10 406,350 702 13 532,340
SE-10 744 31 1,400,670 666 2 905,710 744 20 896,670 720 21 890,830 587 18 647,430 580 1 476,110
SEA1 744 9 418,000 666 10 417,000 744 10 465,000 720 10 425,280 587 12 447,980 650 11 455,110
SE-12 744 7 333,120 666 8 306,500 744 8 341,000 719 11 486,000 654 32 1,268,140 702 29 1,218,660
 SE-14 744 8 335,190 666 10 389,000 743 11 473,740 720 39 1,691,220 654 40 1,580,960 626 24 978,040
= ——— —— — — — ——— — e —
[ SumSE | 5052 00 4,500,890 || 5,328 57 3,836,620 || 5961 57 4,282,790 || 5,750 27 5442270 || 4,587 T34 5,157,280 || 4,661 107 2,484,540
e STE——————— — = i T —p= == e
Sum IE*SE | 7,032 %0 5,503,430 ]| 5.904 T34 5,326,800 ]| 6.695 T34 543,300 | 6.479 55 7,080,560 || 5,805 182 5,080,740 || 6,026 159 5,624,560
Sy August September_ October _ November
wen [ B : = : - e
? 0 = O P ke i i o | (L i 2 piscop oo i oSSR
AN ..‘erHm ___GPM _||_OP Hours GPM OP Hours GPM ) _||_OP Hours GPM | || OPHours | GPM | o
E-01 719 12| 503900 | 744 S 386,770 720.0 3 362,670 || 744 B 353,060 || 720 S 375,270 454,670
. IE-08 727 41 1,731,590 744 41 1,848,730 || 720.0 41 1,780,680 744 42 1,884,930 720 4 1,790,060 730 42 1,826,470
= Sum It 1,446 53 2,235,490 1,488 50 2,235,500 1,440 50 2,152,360 7,488 50 2,238,790 7,440 50 2,165,330 1,450 52 2,281,140
223 R 21523 223 :281,140 |
'SE-03 0 0 0 0 0 0 14.0 5 3,500 0 0 0 0 0 0 0 0 250
SE-06 730 8 354,240 744 9 411,270 720.0 10 415,210 744 6 285,030 720 6 247,980 730 1 53,510
SE-07 730 12 519,870 744 11 487,800 720.0 10 420,560 743 1 473,590 720 11 466,760 744 10 452,350
SE-08 717 10 418,150 744 9 420,450 720.0 10 422,790 743 8 340,690 720 10 420,460 730 10 418,350
'SE-10 730 15 666,150 648 12 485,040 621.0 17 634,340 744 14 606,350 720 13 566,260 730 12 538,550
SE-11 717 10 431,860 744 6 262,760 720.0 8 343,500 744 7 299,330 0 0 0 0 0 0
SE42 717 21 865,570 724 16 696,680 7200 22 946,210 896 15 630,330 0 0 0 0 0 0
SE14 77 21 884,810 744 17 759,380 720.0 13 580,630 744 14 643,220 720 15 652,110 730 16 705,420
= = = (e —— — = e = — = S
[ SumSE | 5068 36 4,140,650 || 5,002 30 3,503,380 || 4,956 54 3,766,740 ]| 5158 75 3.:276,640 || 3,600 54 2,353,570 || 3,062 29 2,168,430
—_————— = e e e — —
SUmMIEYSE || 6,504 749 5,376,140 || 6,580 730 5,736,880 || 6,395 744 5.019,100 || 6,646 725 5,517,330 || 5,040 705 4,518,900 || 5,121 102 4,449,570
HULL & ASSOCIATES, INC, APRIL 2015
MASON, OHIO 10F1 DYT009.200.0004
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TABLE 19

SUMMARY OF ANALYTICAL RESULTS FOR THE DECEMBER 2014 QUARTERLY SAMPLING EVENT
DETECTED COMPOUNDS ONLY

Extraction Wells

ANALYTICAL RESULTS (vg/l)
PARAMETER / SAMPLE NUMBER c':v':fl"’ | 490-68297-18 | 490-68297-5 | 490-68297-3 | 490-68297-6 | 490-68297-1 | 490-68297-12
\WELL ID ; NA SE-3 SE-6 SE-7 _SE-8 _SE-10 | SE-11
|Date Coll 4 NA 12/9/2014 12/8/2014 12/8/2014 12/8/2014 12/8/2014 12/8/2014
1,1,1-trichloroethane <1 <1 <1 <1 <1 <1
1,1,2,2-tetrachloroethane <1 2.8 2.5 <1 <1 <1
1,1,2-trichloroethane <1 4.9 4.6 1.6 <1 8.5
1,1-dichloroethane <] <1 <1 <1 <1 <1
1,1-dichloroethene 1.1 <1 2 <1 <1 <1
1,2-dichlorobenzene <1 <1 <1 <1 <1 <1
1,2-dichlaroethane 5.7 <} <1 <1 <1 1.4
1,2-dichloropropane = <1 <1 <1 <1 <1 <1
1,3-dichlorobenzene 8 <1 <1 <1 <1 <1 <)
1,4-dichlorobenzene 2 <1 <1 <1 <1 <1 <1
Benzene .?3' <1 <1 <1 <1 1.2 <1
Carbon Tetrachloride = <1 <1 <1 <1 <1 <i
Chlorobenzene L 1.2 <1 1 <1 <1 <1
Chloroform e <1 <1 <i <1 <1 <1
Cis-1,2-dichloroethene e 15 25 20 22 1.8 7.6
Ethyl Benzene <1 <i <1 <1 <1 <1
Tetrachloroethene 2.2 5.1 8.2 1 <1 2.2
Toluene <1 <1 <1 <1 <1 <1
Trons-1,2-dichloroethene <1 <1 1.6 <1 <1 <1
Trichloroethene 1.1 10 4.4 3.8 <1 1.4
Vinyl Chloride 2.6 1.3 6.8 9 <1 2.2
Total 28.9 49.1 51.1 47.4 3 23.3
| ANALYTICAL RESULTS (vg/1)
PARAMETER [ SAMPLE NUMBER c'::v':;P 490-68297-13 | 490-68297-14 | 490-68297-8 4%2”—2 4?9-@829_7-] 0 | 490-68297-11
JWELL ID ] NA SE-12 SE-12 DUP | SE-13 SE-14 ~ SE-15 SE-16
Date Collected NA 12/8/2014 | 12/8/2014 12/8/2014 12/8/2014 12/8/2014 12/8/2014
1,1,1-trichloroethane <1 <1 <1 <1 <1 <1
1,1,2,2-tetrachloroethane <1 <1 <1 <1 <1 <1
1,1,2-trichloroethane <1 <1 <1 <1 <1 <1
1,1-dichloroethane 1.3 1.4 <1 <1 <1 <1
1,1-dichloroethene <1 <1 <] <1 <1 <1
1,2-dichlorobenzene 2.6 2.8 <1 <1 <1 <1
1,2-dichloroethane <1 <1 <1 <1 <1 <1
1,2-dichloropropane 3 <1 <1 <1 <1 <1 <1
1,3-dichlorobenzene 8 <1 <1 <1 <1 <] <1
1,4-dichlorobenzene 2 <1 <] <1 <1 <1 <1
Benzene % <i <1 <1 <1 <1 <1
Carbon Tetrachloride E <1 <1 <1 <1 <1 <1
Chlorobenzene 2 <1 <1 <1 <1 <1 <1
Chloroform 8 <1 <1 <1 <1 <1 <1
Cis-1,2-dichloroethene = 13 13 1.8 24 1.9 <1
|Ethyl Benzene <1 <1 <1 <1 <1 <1
Tetrachloroethene 11 11 <1 <1 <1 <1
Toluene <1 <1 <1 <1 <1 <1
Trans-1,2-dichloroethene <1 <1 <1 <1 <1 <1
Trichloroethene 2.5 2.8 <1 11 27 <1
Vinyl Chloride 5.2 5.4 <1 <1 <1 <1
Total 35.6 36.4 1.8 35 4.6 0
TABLE CONTINUES
{ULL & ASSOCIATES, INC. APRIL 2015
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ULL & ASSOCIATES, INC.
ASON, OHIO

CHEM-DYNE TRUST
CHEM-DYNE SUPERFUND SITE
HAMILTON, OHIO

2014 ANNUAL REPORT

TABLE 19

SUMMARY OF ANALYTICAL RESULTS FOR THE DECEMBER 2014 QUARTERLY SAMPLING EVENT
DETECTED COMPOUNDS ONLY

ANALYTICAL RESULTS (ug_[l)
PARAMETER / SAMPLE NUMBER c';‘;‘:‘,"’ 490-68297-4 | 490-68297-7 | 490-68297-9
WELL ID NA IE-1 E-3 E-8
Date Collecled NA 12/8/2014 12/8/2014 12/8/2014
1,1,1-trichloroethane <1 <1 2.2
1,1,2,2-1etrachloroethane 32 <1 7.3
1,1,2-trichloroethane 39 <1 31
1,1-dichloroethane 1.3 <1 2.6
1,1-dichloroethene 13 <1 2.8
1,2-dichlorobenzene 5T <1 1.7
1,2-dichloroethane 6.2 <1 [
1,2-dichloropropane oy <1 <1 <1
1,3-dichlorobenzene 8 1.2 <] <1
1,4-dichlorabenzene e <1 <1 <1
Benzene % <1 <1 3.5
Carbon Tetrachloride E <1 <1 <1
Chlorobenzene 2 12 <1 13
Chloroform 4 <1 <1 1.6
Cis-1,2-dichloroethene o 110 18 36
Ethyl Benzene <1 <1 15
Tetrachloroethene 51 <1 5
Toluene <1 <1 1.8
Trans-1,2-dichloroethene 3.9 <1 6.9
Trichloroethene 19 <1 4.3
Vinyl Chloride 21 5.8 22
Total 311.5 23.8 162.7
Inside Cont d and U inated Wells
| ANALYTICAL RESULTS (ug/l}
PARAMETER / SAMPLE NUMBER “:v‘_'.‘" 490-68830-1 | 490-68830-7 | 490-68297-17 | 490-68558-3 | 490-685584 | 490-68558-1
\WELL ID NA G2 G5 G6 Mw-4 MW-7 MW-9
Date Collected NA 12/15/2014 - 12/15/2014 12/9/2014 12/10/2014 12/10/2014 12/10/2014
1,1,1-trichloroethane 1 <1 <1 <} <1 <1
1,1,2,2-tetrachloroethane <1 <1 <1 <] <1 <1
1,1,2-trichloroethane 1.1 <1 <1 <1 <1 3.1
1,1-dichloroethane <1 <1 3.1 1.3 <1 <1
1,1-dichloroethene <1 <1 <1 <1 <1 <1
1,2-dichlorobenzene <1 <1 <1 <1 <1 <]
1,2-dichloroethane <1 <1 <1 <i <1 <1
1,2-dichloropropane = <1 <1 <1 <1 <1 <1
1,3-dichlorobenzene 8 <1 <1 <1 <1 <1 <1
1,4-dichlorobenzene 2 <1 <1 <1 <i <1 <1
Benzene % <i <] <1 <] <1 <1
Carbon Tetrachloride = <1 <1 <1 <1 45 59
Chlorobenzene 2 <1 <1 <1 <1 <i <]
Chloroform S <1 <1 <1 <1 1.6 27
Cis-1,2-dichloroethene ) <1 <1 4.9 1.4 <1 <1
Ethyl Benzene <1 <1 <1 <1 <1 <1
Tetrachloroethene 16 <1 <1 <1 2.9 2.1
Toluene <1 <1 <1 <1 <1 <1
Trans-1,2-dichloroethene <1 <1 <1 <1 <1 <1
Trichloroethene 2.5 <1 <1 40 2.8 2
Vinyl Chloride <1 <1 1.9 <1 <1 <1
Total 20.6 0 9.9 42.7 11.8 93.2
TABLE CONTINUES
20F4
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CHEM-DYNE TRUST
CHEM-DYNE SUPERFUND SITE
HAMILTON, OHIO
2014 ANNUAL REPORT

TABLE 19

SUMMARY OF ANALYTICAL RESULTS FOR THE DECEMBER 2014 QUARTERLY SAMPLING EVENT

DETECTED COMPOUNDS ONLY

| ANALYTICAL RESULTS (ug/l)

qum |/ SAMPLE NUMBER m” | 490685582 | 40685585 | 490-68830-8 | 450-68558-8 | 490-68558-6 | 490-68558-11

|wELL 1D X NA |  Mw-10 MW-13 _MW15 - MwW-23 _MW-24 MW-25

[D_ch"CelInh'd . NA 12/10/2014 12/10/2014 12/15/2014 12/11/2014 12/11/2014 | 12/11/2014
1,1,1-trichloroethane <1 <1 22 <1 <] <1
1,1,2,2-etrachloroethane . <1 <1 310 <1 <1 <1
1,1,2-trichloroethane 1.3 <1 340 <1 1 B <1
1,1-dichloroethane <1 <1 8.5 2.7 1.2 <1
1,1-dichloroethene <1 <1 100 <1 1.5 <1
1,2-dichlorobenzene <1 <1 3.8 <1 <1 <1
1,2-dichloroethane <1 <1 41 1 <1 <1
1,2-dichloropropane o <1 <1 1.1 <1 <1 <1
1,3-dichlorot ° <1 <1 3.9 <1 <1 <1
1,4-dichlorobenzene = <1 <1 2.4 <1 <1 <1
Benzene % <1 <1 5.6 <] <1 <1
Carbon Tetrachloride S 3.9 <1 <1 <1 <1 <1
Chlorobenzene B <1 <1 24 <1 <1 <1
Chloroform 8 5 <1 1 <1 <1 <1
Cis-1,2-dichloroethene 5 5.2 <1 350 19 18 <1
Ethyl Benzene <1 <1 <1 <1 <1 <1
Tetrachloroethene 12 2.4 930 2.4 11 <1
Toluene <1 <1 <1 <1 <1 <1
Trans-1,2-dichlorcethene <1 <1 24 <1 1.2 <1
Trichloroethene 4.1 <1 560 7.1 21 <1
Vinyl Chloride <1 <1 85 <1 <1 <1
Total 31.5 2.4 2802.5 32.2 54.9 0

1 2 : 5 ANALYTICAL RESULTS (Il']l)

IPAIAHET!R | SAMPLE NUMBER dl.:'r:" 490-68558-12 490-6.55.-‘ 3 | 490-68297-16 i 490-68558-9 490-68558-1 0 i 490-5.330-10

JWELL ID NA  MW-26 | _Mw27 Mw-28 MW-29 | MW-29DUP |  MW3l
Dale Collecled NA 12/11/2014 | 12/11/2014 12/9/2014 12/11/2014 | 12/11/2014 12/15/2014

,1,1-trichloroethane <1 <] <] <] <1 1.2
1,2,2-tetrachloroethane <1 49 <1 <] <] <1

1,1,2-trichloroethane <] 82 <1 1.8 1.9 1.6
1,1-dichloroethane <1 <1 <1 <1 <1 <1
1,1-dichloroethene <1 29 <1 <1 <1 <1
1,2-dichlorobenzene <1 <1 <1 <1 <1 <1
1,2-dichloroethane <1 <1 <1 <1 <1 <1
1,2-dichloropropane - <l <1 <1 <1 <1 <1
1,3-dichlorobenzene 8 <1 <1 <1 <1 <1 <1
1,4-dichlorobenzene ~ <1 <1 <1 <1 <1 <1

|Benzene g <1 4.5 <1 <1 <1 <1
Carbon Tetrachloride E <1 <1 <1 <1 <1 <1
Chlorobenzene 2 <1 3.3 <1 <1 <1 <1
Chloroform 8 <1 <1 <1 <1 <1 <1
Cis-1,2-dichloroethene = 1.4 210 <1 2.6 2.4 6.5
Ethyl Benzene <1 <1 <1 <1 <1 <1
Tetrachloroethene <] 9.5 <1 8 7.3 4.6
Tolvene <1 <1 <1 <1 <1 <1
Trans-1,2-dichloroethene <] 4.5 <1 <1 <1 <1
Trichloroethene <1 13 <1 20 19 - 4
Vinyl Chloride <] 170 <1 <1 <1 1
Total 1.4 574.8 0 32.4 30.6 18.9

TABLE CONTINUES
ULL & ASSOCIATES, INC. APRIL 2015

IASON, OHIO 30F4 DYT009.200.0004



HULL & ASSOCIATES, INC.
MASON, OHIO

CHEM-DYNE TRUST
CHEM-DYNE SUPERFUND SITE
HAMILTON, OHIO
2014 ANNUAL REPORT

TABLE 19

SUMMARY OF ANALYTICAL RESULTS FOR THE DECEMBER 2014 QUARTERLY SAMPLING EVENT

DETECTED COMPOUNDS ONLY
| A ANALYTICAL RESULTS (vg/l)
PARAMETER / SAMPLE NUMBER Cll:'l:p 490-68830-11 3 490-6'.304 - 4??—@!‘304 490-68830-6 CW | 490-68830-2
JWELLID NA MW31-DUP MW37 “Mw3as MW39 “MW40 MW41
Dote Collecled NA 12/15/2014 12/15/2014 12/15/2014 12/15/2014 m’ml4 12/15/2014
1,1,1-trichloroethane 1.3 <1 <1 <1 <1 <]
1,1,2,2-tetrachloroeth <1 <1 <1 <1 <1 <1
1,1,2-trichloroethane 1.6 1.3 <1 <] <1 <1
1,1-dichloroethane <1 <] <1 <1 <1 <1
1,1-dichloroethene <1 <1 <1 <] <1 <1
1,2-dichlorobenzene <1 <] <1 <] <1 <1
1,2-dichloroethane <1 <] <] <1 <1 <1
1,2-dichloropropane = <] <1 <1 <] <1 <1
1,3-dichlorobenzene 8 <] <1 <1 <1 <1 <1
1,4-dichlorobenzene > <1 <1 <1 <1 <1 <1
[Benzene 2 <1 <1 <1 <1 1.8 <1
Carbon Tetrachloride E <1 <1 <1 <1 <1 <1
Chlorobenzene L 4 <1 <1 <1 <1 <1 <1
Chloroform 8 <1 <1 <] <] <1 <1
Cis-1,2-dichloroethene " 6.3 1.2 8.9 2.4 <1 5.8
Ethyl Benzene <1 <1 <1 <] <] <1
Tetrachloroethene 4.2 <1 <1 <1 <1 <1
Toluene <1 <1 <1 <1 <1 <1
Trans-1,2-dichloroethene <] <1 <1 <1 <1 <1
Trichloroethene 3.7 <1 <1 <1 <1 <1
Viny| Chloride <1 <1 <1 <1 <1 <1
Total 17.1 2.5 8.9 2.4 1.8 5.8
| ANALYTICAL RESULTS (ug/l)
IPARAME‘I’R | SAMPLE NUMBER Le v-ll 490-6“5"
JWELL ID NA _ Mw-42
Date Collected NA 12/11/2014 |
1,1,1 -trichloroethane <1
1,1,2,2-tetrachloroethane <1
1,1,2-trichloroethane 14
1,1-dichloroethane <]
1,1-dichloroethene 1.1
1,2-dichlorob <1
1,2-dichloroethane <1
1,2-dichloroprapane - <1
1,3-dichlorobenzene b <1
1,4-dichlorobenzene e <1
|Benzene ’.‘3 <1
Carbon Tetrachloride = <1
Chlorobenzene = <]
Chloroform 8 <1
Cis-1,2-dichloroeth \ 14
Ethyl Benzene <]
Tetrachl thy 4.6
Toluene <1
Trans-1,2-dichloroethene <1
richl h 5.1
Vinyl Chloride 1.2
Total 27.4
Notes:

All onclytes listed above were fested using U.S. EPA Method 82408.

@. < indicales o concentration less than the reporting Kmit.

BOLD indicates detected porometer,

SHADED fotals indicate o well exceeding action levels.
Total VOC volues have been rounded 1o the nearest whole number value; ocrolaln detections are excluded from these values.
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APPENDIX F

Site Inspection Checklist and Photos



OSWER No. 9355.7-03B-P
Please note that “O&M” is referred to throughout this checklist. At sites where Long-Term

Response Actions are in progress, O&M activities may be referred to as “system operations” since
these sites are not considered to be in the O&M phase while being remedlated under the Superfund

program.

Five-Year Review Site Inspection Checklist (Template)

(Working document for site inspection. Information may be completed by hand and attached to the
Five-Year Review report as supporting documentation of site status. “N/A” refers to “not applicable.”)

I. SITE INFORMATION

Site name: C#EM ’QYNE ‘Date of inspection: Vel 4 ’Z/’ 20/ £
Location and Region: 0///0 &M-; EPA ID: 0/9’D07 4 PR FF ?2
Agency, office, or company leading the f' ive-year Weather/temperature:

review: U _lf’ ” ? A

Remedy Includes: (Check all that apply)

Landfill cover/containment Monitored natural attenuation
"Access controls - Groundwater containment

Institutional controls Vertical barrier walls
vGroundwater pump and treatment )
Surface water collection and treatment

vOher /7€ COVER / car

Attachments: Inspection team roster asached— Site map attached

Name Date

Interviewed atsite atoffice by ne Phone no.

Problems, suggestions;  Report attached
/:/fm DYNE “TRIST

BEHALY or 7me

. II. INTERVIEWS (Check all that apply) —-tﬂﬂ; ( CHvew”
1. O&M site manager & /?od Aoy z LPARTI C 12, TEJ s/ .ff&' étr

2. O&M staff

Name Title Date
Interviewed atsite atoffice by phone Phone no. :
Problems, suggestions; - . Report attached

“D-7
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OSWER No. 9355.7-03B-P

Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency
response office, police department, office of public health or environmental health, zoning office,
recorder of deeds, or other city and county offices, etc.) Fill in all that apply.

‘Agency Ofie ELY T 24/3770?;9—%//# S/ re %f/'/'
Contact Ch e/ me S/7E oI 7/

Name . Title Date Phone no.
‘ Problgms; suggiétions; Report attached o .

Agency
Contact

"Name ' Title. : Date Phone no.-
Problems; suggestions;  Report attached

Ageriéy
Contact

Name _ Title -~ ~ Date Phone no.
Problems; suggestions;  Report attached

Agency
Contact

Name ) : Title Date Phoﬁe no.
Problems; suggestions;  Report attached

Other interviews-(optional)  Report attached. N/ A

T




OSWER No. 9355.7-03B-P

ITI. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

O&M Documents
O&M manual
As-built drawings
Maintenance logs

Remarks

/ﬁly available Up to date N/A
e

_‘Rﬂxavailable Up to date N/A
€adily available . Up to date N/A

Readily available Up to.date Cﬁ\

2. Site-Specific Health and Safety Plan
Contingency plan/emergency response plan Readily available Up to date
Remarks L
3. O&M and OSHA-TTaiiing-Reeords /Qdily available Up to date N/A
Remarks : :
4, Permits and Service Agreements ’ _ .
Air discharge permit / adily available Up to date N/A
Effluent discharge adily available Up to date N/A
Waste disposal, POTW /%eadily available. Up to date N/A
Other permits eadily available Up to date N/A
Remarks :
5. Gas Generation Records Readily available " Upto date fs/A )
Remarks —
6. Settlement Monument Records Readily available Up to date @
Remarks
7. Groundwater Monitoring Records /ﬂadily available Uptodate N/A
Remarks : :
8. Leachate Extraction Records Readily available Up to date @
Remarks :
9. . Discharge Compliance Records .
Air _ %ly available Uptodate = N/A
Water (effluent) eadily available Up to date N/A
Remarks
10. Daily Access/Security Logs Readily available Up to date

Remarks

\

D-9




OSWER No. 9355.7-03B-P

IV. O&MCOSTS = Sgg AlexT %qé
. 7

1. O&M Organization
State in-house ' Contractor for State
in-house Contractor for PRP
Federal Facility in-house Contractor for Federal Facility
Other '
2. O&M Cost Records
Readily available Up to date
Funding mechanism/agreement in place ‘ .
Original O&M cost estimate Breakdown attached

Total annual cost by year for review period if available -

From To - Breakdown attached
Date Date Total cost

From : To Breakdown attached
Date - Date Total cost

From To . Breakdown attached
Date Date Total cost

From To Breakdown attached
Date Date Total cost

From To Breakdown attached
Date Date Total cost

3. Unanticipated or Unusually High O& M Costs During Review Period: ~

Describe costs and reasons:

ST Beputid BY

— . N y
V. ACCES_S AND INSTITUTIONAL CONTROLS ™ . Applicable N/A PEclS 2%

A. Fencing : pDC de’?\/ T

1. Fencing damaged Location shown on sitte map ( Gates secured D N/A

Remarks (4 -

_B. Other Access Restrictions

Remarks

1. Signs and other security measu;s Location shown on site map N/A
’é :

D-10



Chem-Dyne Site O&M Cost

Prepared by Chuck Hanson Secretary/Treasurer

653,859

385,112

Account Name 2008 2009 2010 2011 2012 2013 2014
Direct Salaries and Related Costs 110,556 110,870 130,082 64,147 63,993 63,897 64,803
Plant Staff Support: 12,899 16,463 15,068 12,429 11,104 31,035 11,161
Utilities: 62,256 69,154 63,147 53,614 51,705 42,639 | 44,960
SVE Studies, Installation & Operation ' - 287,441 28,871 85,391 | 21,576 23,844 { 23,656
Maintenance: - 201,049 23,868 27,981 23,165 20,557 71,669 49,118
|Decommissioning of Site Facilities - - 19,491 - - - -
Sampling and Analytical 53,860 30,364 33,548 24,123 28,124 25,186 28,680
Waste Disposal 1,873 1,934 1,750 1,040 1,252 1,320 1,335
Financial, Accounting, Auditing etc. 33,917 49,089 58,494 48,759 51,519 48,766 45,111
Technical Support 109,256 61,696 75,693 53,412 72,331 75,356 141,058
Permit Fees 3,180 2,980 3,840 3,700 3,065 1,400 1,200
Total Operating & Maintenance 588,846 457,965 369,780 325,226

411,082




OSWER No. 9355.7-03B-P

C. Institutional Controls (ICs)

1..- Implementation and enforcement

Site conditions imply ICs not properly implemented - , Yes & N/A
Site conditions imply ICs not being fully enforced ,  Yes o N/A
Type of monitoring (e.g., self-reponing, drive by)
Frequency '
Responsible party/agency
Contact

Name ' Title Date Phone no.
Reporting is up-to-date . ’ Yes No N/A
Reports are verified by the lead agency Yes No N/A
Specific requirements in deed or decision documents have been met Yes No
Violations have been reported : Yes No
Other problems or suggestions: Report attached

2. Adequacy. . ICs are.adequate ICs are inadequate . N/A
Remarks ' - '

D. General . / . . : ) ) 4 -

1. Vandalism/trespassing Location shown on site map é vandalism evW
Remarks .S - -

2. Land use changes on site N/A )
Remarks . //0/0/ E:

3. Land use changes off site N/A M ’ . .
Remarks L : / 2 A/ é /

VI. GENERAL SITE CONDITIONS

A. Roads ‘ Applicable N/A

- =
1. Roads damaged Location shown on site map Roads adequate N/A
Remarks -

7 C—

D-11




OSWER No. 9355.7-03B-P

“B. Other Site Conditions

Remarks

g

77

VIL Mm COVERS  "Applicable  N/A

AJgendﬂﬂ'Surfa% /"’/Vor ~2 LMQ/F/‘/L- W7l Mﬂ WA‘L&

1. Settlement (Low spots) /\/ 4 ~ Location shown on.site map Settlement not evident
Areal extent ' Depth ’
Remarks ’

2. Cracks // 0 Location shown on site map Cracking not evident
Lengths /  ~~ ~ Widths. = Depths

l-Remarks : )

3. Erosion ﬁ ~ Location shown on site map Erosion not evident
Areal extent Depth : '
Remarks ‘ _ .

4, Holes . Location shown on site map Holes not evident
Areal extent Depth
Remarks

5. Vegetative Cover W Cover properly establj No signs of stress

Trees/Shrubs (indica € and locations on a diagram :
Remarks

6. Alternative Cover (armored rock, concrété, etc.) N/A
Remarks r :

7. Bulges Location shown on site map
Areal extent Height
Remarks :

cap
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~ ¢

8. Wet Areas/Water Damagg + JNet areas/water damage not evident
- Wet areas ‘f aﬂMLcation shown on site map Areal extent
Ponding Location shown on site map ~ Areal extent
Seeps ' Location shown on site map  Areal extent
Soft subgrade Location shown on site map Areal extent
Remarks

9. Slope Instability Slides - Location shown on site map Npsvrdénce of slope-irstability
Areal extent '
Remarks -
B. Benches Applicable ~ (NIA°

(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined
channel.)

I. Flows Bypass Bench Location shown on site rhap ) /% or okay.
Remarks .

2. Bench Breached Location shown on site map m okay
Remarks . . .

3. Bench Overtopped Location shown on site map. GRTA or okap
Remarks

C. Letdown Channels Applicable W . .
(Channel lined with erosion control iMfats, riprap, grout bags, or gabions that descend down the steep

side slope of the cover and will allow the runoff water collected by the benches to move off of the
landfill cover without creating erosion gullies.)
I

1. Settlement Location shown on site map W

Areal extent Depth
_ Remarks
- ———————
2. Material Degradation Location shown on site maj No evidence of de; ion
Material type Areal extent :
Remarks ]
3. Erosion Location shown on site map No evidence of erosion
Areal extent Depth

Remarks
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4. Undercutting . Location shown on site map o evidence of undercuiting
Areal extent_- Depth
Remarks - '
5. Obstructions  Type ' @bst/ruct';ns
Location shown on site map Areal extent
Size S
Remarks ' -

M? Emdzz_/cé_ﬂ_ me;ﬁu/i 2

annels does not obstruct flow
Locatlo_n shown on site map . Areal extent
Remarks

_—

D. Cover Penetrations  Applicable @

SN
1. Gas Vents Active Passive
Properly secured/locked Functioning Routinely sampled Good condition
Evidence of leakage at penetration Needs Maintenance
N/A '
Remarks
2. Gas Monitoring Probes - :
Properly secured/locked  Functioning Routinely sampled .  Good condition
Evidence of leakage at penetration Needs Maintenance N/A
Remarks :
3. Mon' pring-\We jthig surface area of landﬁll '
Functioning ~ Good condition
Tice Of feakage at penetration eeds Mamtenance N/A .
Remarks )
4. Leachate Extraction Wells /\/ ”
Properly secured/locked Functioning Routinely sampled Good condition
Evidence of leakage at penetration Needs Maintenance N/A
Remarks_
5. Settlement Monuments Located Routinely surveyed N/A
Remarks ' A{ I
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E. Gas Collection and Treatment Applicable N/A
1. Gas Treatment Facilities
Flaring Thermal destruction Collection for reuse
Good condition Needs Maintenance -
Remarks :
2. Gas Collection Wells, Manifolds and Piping
" Good condition ' Needs Maintenance
Remarks
3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)
Good condition Needs Maintenance N/A
Remarks
F. Cover Drainage Layer Applicable . N/A
1. " Outlet Pipes Inspected Functioning N/A
Remarks
2. Outlet Rock Inspected Functioning N/A
Remarks )
G. Detention/Sedimentation Popds Applicablé ' K/})
o L. "
| Siltation Areal extent Depth ’ N/A
Siltation not evident :
Remarks
2. Erosion Areal extent ) Depth
Erosion not evident
Remarks
3. Outlet Works Functioning N/A
Remarks . ’
4. Dam Functioning N/A-
* Remarks :
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H. Retaining Walls ‘Applicable %// '

—

1. Deformations ) Location shown on site map Deformation not evident
Horizontal displacement Vertical displacement .
Rotational displacement ' -

~ Remarks — S
2. Degradation _ Location shown on site map - éradaﬁoytjo_\/ident
. Remarks
I. Perimeter Ditches/Off-Site Discharge Applicable @
. |4

1. Siltation Location shown on site map  Siltation not evident
Arealextent Depth
Remarks

-

2. Vegetative Growth - Location shown on site map M

Vegetation does not impede flow '
Areal extent ' Type
Remarks’

3. Erosion Location shown on site map Erosion not evident

Arealextent . Depth /A
_ Remarks :

4. Discharge Structure - Functioning "N/A

Remarks
VIII. VERTICAL BARRIER WALLS Applicable @?

1. - Settlement Location shown on site map Settlement not evident

’ Areal extent Depth
Remarks :

2. Performance Monitoring Type of monitoring ' /~/ /{4/ ~

Performance not monitored : . ’
Frequency ' Evidence of breaching
Head differential
Remarks
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IX. GROUNDWATER/SURFACE WATER REMEDIES . Applicable N/A

A. Grougtlwater Extraction Wells, Pumps, and Pipelines - Applicable N/A
1. Pymps, Wellhead Plumbing, and Electrical ' ' .
.‘4 1 Good condition . All required wells properly operating Needs Maintenance N/A
Remarks : :
/ traction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
: Good condition ' Needs Maintenance

Remarks '

3 Spare Parts and Equipment .

Readily available Good condition Requires upgrade Needs to be provided

Remarks 3

*

)'face Water Collection Structures, Pumps, and Pipelines Applicable N/A

Collection Structures, Pumps, and Electrical
Good condition Needs Maintenance
Rerqprks

Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good cgdeftion Needs Maintenance

O

Spare Parts and Equipment
Readily available Good condition Requires upgrade Needs to be provided
Remarks
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C. Treatment System - Applicable N/A
L. Treatment Train (Check components that apply)
Metals removal "~ Oil/water separation ' . Bioremediation ™ ™
Air stripping Carbon adsorbers )
Filters ] '
Additive (e.g., chelation agent, flocculent)
Others .
Good condition Needs Maintenarice

Sampling ports properly marked and functional
Sampling/maintenance log displayed and up to date -
Equipment properly identified

Quantity of groundwater treated annually
Quantity of surface water treated annually

Remarks
2. Electrical Enclosures and Papgls (properly rated and functional)
N/A dition Needs Maintenance
Remarks
3. Tanks, Vaults, Storage Ves '
’ N/A 7 Gogdconfition Proper secondary containment . Needs Maintenance
Remarks .

</

4, Discharge Structure menances
N/A G ition Needs Maintenance

Remarks
5. Treatment Building(s) )
N/A Good condition (esp. roof and doorways) Needs repair
Chemicals and equipment properly stored .
Remarks :
6. Monitoring Wells (pump and treatment remedy)
Properly secured/locked Functioning Routinely sampled Good conditios
All required wells located Needs Maintenance N/A
Remarks

D. Monitoring Data

1. Monitoring i x ' . \
: Is ro@ime Is of acceptable quality . _

2. Monitoripg-& ggests:
foundwater pl iseffectively conta Contamninant concentrations are declining

u
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D.” Monitored Natural Attenuation

1. Monitori ¥ turalatte jation reme
' Properly secured/locke r‘ Routme]y samp w
ATl required wells Tocated Needs Maintenance

Remarks

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any facility associated with the remedy. An example would be soil
vapor extraction. '

XI. OVERALL OBSERVATIONS

A. Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant
.plume, minimize infiltration and gas emission, etc.). s

B. Adequacy of O&M .

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationghip to the current and long-term protectiveness of the remedy.

// 2L v 4/ ’/I’ “" » ' 2 z ﬁ
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Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future. : ’

D.

Opportuiiities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.
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