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EXECUTIVE SUMMARY 

This is the fourth Five-Year Review (FYR) for the Chem-Dyne Superfund Site (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 previous 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 resulted in the contamination 
of soils and groundwater with volatile organic compounds (VOCs). 

A Record of Decision (ROD) Was signed 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 
monitoring. 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 pf the Site groundwater has met the 100 micrograms per liter (pg/L) total 
VOC cleanup goal. The Site currently operates under an approved Monitored Natural 
Attenuation (MNA) Pilot Study which began in June 2015. 

The rehnedy at the Chem-Dyne Superfund Site 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 
comporients 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; institutional controls 
(ICs) need to be implemented; an Institutional Control Implementation and Assurance 
Plan (ICIAP) needs to be developed; long-term stewardship (LTS) procedures need to 
be developed and implemented 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. 



Five-Year Review Summary Form 

NPL Status: Final 

Multiple OUs? 
No 

Has the site achieved construction completion? 
Yes 

Lead agency: EPA 

Author name (Federal or State Project Manager): 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 

Review number: 4 

Triggering action date: 9/23/2010 

Due date (five years after triggering action date): 09/23/2015 



Five-Year Review Summary Form (continued) 

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): 
Sitewide 

issue Category: institutional Controls OU(s): 
Sitewide 

issue: ICs are not fully implemented at the Site. 

OU(s): 
Sitewide 

Recommendation: Implement ICs at the Site. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone 
Date 

No Yes PRPs EPA/State 09/30/2016 

OU(s): 
Sitewide 

Issue Category: Institutional Controls OU(s): 
Sitewide 

Issue: ICs requirements need to be evaluated. 

OU(s): 
Sitewide 

Recommendation: Develop an ICIAP. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone 
Date 

No Yes PRPs EPA/State 09/30/2016 

OU(s): 
Sitewide 

Issue Category: Institutional Controls OU(s): 
Sitewide 

Issue: LTS procedures are needed. 

OU(s): 
Sitewide 

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

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone 
Date 

No Yes PRPs EPA/State 09/30/2016 

OU(s): 
Sitewide 

Issue Category: Institutional Controls OU(s): 
Sitewide 

Issue: Remedy decision document needs to be updated to incorporate ICs 
as a component of the remedy. 

OU(s): 
Sitewide 

Recommendation: Modify remedy decision document to incorporate ICs. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone 
Date 

No Yes EPA EPA/State 09/30/2016 



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. 



I. 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 pursuant 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 impiemented. 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 shaii report to the 
Congress a list of facilities for which such review is required, the resuits of ail 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 resuits in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shaii review such action no less often than every 
five years after the initiation of the seiected remediai 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: Protectlveness Determinations/Statements from the 2010 FYR 

ou# Protectlveness 
Determination Protectlveness Statement 

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. 

Table 2: Status of Recommendations from the 2010 FYR 
ou 
# 

Issue Recommendations/ 
Follow-up Actions 

Party 
Responsible 

Oversight 
Party 

Original 
iVIiiestone 

Date 

Current 
Status 

Completion 
Date (if 

applicable) 
Sitewide Institutional 

controls are 
not fully 
implemented 
at the Site. 

An IC work plan and 
draft IC Action plan 
should be prepared by 
the PRPs. 

PRPs EPA and 
Ohio EPA 

March 2011 Under 
Discussion 

n/a 

The above issue and recommended action Is discussed 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 actions, 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 perfneabiiity 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 currentiy 
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 driiling 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 plume and source delineation in support of attaining 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 inciuded 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 hew 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. 

Issue #4. With pump and treat being primarily effective for maintaining hydraulic containment, 
and with SVE mass removal 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 yg/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 yg/L performance goal since 1983. The 
concentration trend since 1991 appears to be constant. 

Issue #5. No shallow monitoring wells are in place upgradient of MW-15 at an .equivalent 
screen depth for representative plume delineation. Shailow 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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to 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-dlmenslonally illustrates monltorlrig 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 spatial 
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-sectional view In Figure 6 superimposes total VOC concentrations from the most 
recent water table-high sampling event o f March 2010, with the corresponding screen Intervals. 
As shown, the maximum total VOC concentration of 3,509 pg/L occurs off-site at shallow 
monitoring well MW-15, screened from 28.5 to 38.5 feet bgs. Monitoring wells upgradlent 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 undetected, until reaching MW-15. 

Recommendation #7. 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 lE-
1 and IE-8, and shallow monitoring well MW-15. 

I 

In order to address the monitoring gap upgradlent 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. 

Recommendation #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 solT and groundwater 
sampling, to assist evaluation of In-situ remedial technologies for expediting attainment of 
groundwater performance goals. 
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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 lE-d. Figure 7 iiiustrates 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-I 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 i^as tetrachidroethene (PCE)i with a concentration of 1,010 pg/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 tetrachiorethene is 
200,000 pg/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. 

Status 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 additional 2010 FYR 
Recommendations. 

Remedy Implementation Activities 

During this review period, the Trust explored opportunities to optimize the groundwater 
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. 

Monitored Natural Attenuation Pilot Studv 

After the March 2011 North Plume area SVE system expansion, the Trust continued to 
exarriine 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 (TOO) 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 corhpounds (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 
controls, and areas 
that do not support 
UU/UE based on 
current conditions 

ICS 
Needed 

ICs Called 
for in the 
Decision 

Documents 

Impacted 
Parcel{s) 

IC 
Objective 

Title of IC Instrument 
Implemented and Date 

(or planned) 

On-Site groundwater Yes No Area defined 
as the Site. 
See Site Map 
Figure 1 in 
Appendix B. 

Prohibit use of 
groundwater 
at the Site 

Ohio Administrative Code 
(OAC) 3745-9-04; 
Environmental Covenant 
(planned) 

Off-Site groundwater Yes No Area defined 
as Off-Site. 
See Site Map 
Figure 1 in 
Appendix B. 

Prohibit use of 
groundwater 
off-Site 

Ohio Administrative Code 
(OAC) 3745-9-04; 
Environmental Covenant 
(under consideration) 

Chem-Dyne Site Yes No Area defined 
as the Site. 
See Site Map 
Figure 1 in 
Appendix B. 

Prohibit 
residential use 
and prevent 
damage to 
remedy 
components 

Environmental Covenant 
(planned) 

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 
weilhead protection modei was not refined enough to address the potential effect on the 
Chem-Dyne groundwater contaminant piume and extraction network. Later, all parties agreed 
that a network of groundwater monitoring weils located along the Ford Hydraulic Canai 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 municipal production wells have not 
been installed. 

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-uo 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 evaluation activities to 
ensure that effective ICs are implemented, 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 mechaniisms 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 foilow-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 Maintenance 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 
RemedialAct/onssecWow 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 

16 



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+^, methane, ethane, 
ethene, and TOO. Evaluation of these parameters will assist in determining whether natural 
attenuation is occurring at the Site and the extent 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. 

I. 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; 
• Interviews; and 
• FYR Report Development and Review. 

Community Notification and involvement 

Activities to involve the community in the FYR process were initiated on April 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 zones - Zone A (SVE-9 thru SVE-21) and 
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Zone B (SVE-22 thru SVE-32). The total VOC mass removals for the P & T and SVE systems 
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 
(Pounds) 

Cumulative P&T 
System (Pounds) 

SVE Systems 
only (Pounds) 

Total VOCs Removed from SVE 
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 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 (from the 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, M.W-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 
(TOE) 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 (pg/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 (pg/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 <1 <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 

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 pg/L total VOC cleanup level was exceeded in December 2014 
for the following wells MW-15 (2,802.5 pg/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 sarnpling 
results showed that most of these wells were non-detect for total VOCs and none of the wells 
exceeded the ICQ pg/L total VOC cleanup criteria. Specifically, wells IE-4 and IE-5 exhibited 
concentrations ranging from 1.7 to 2.0 pg/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 pg/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 pg/L (April 2014) and 5.0/5.6 pg/L (April/September 2014), 
which are below the cleanup criteria. 

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 Ghem-Dyne Site was conducted on May 21, 2015. In attendance were 
Lolita Hill of U.S. EPA, Charles Mellon of Ohio EPA,. Ron Holt, Ghem-Dyne Site Engineer, and 
Chuck Hanson of the Ghem-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 Inspection 
Checklist and photographs in Appendix F for additional details. 

Interviews 

Persons interviewed during the Site visit included Mr. Chuck Hanson and Mr. Ron Holt. 
Discussions with these gentlemen focused on the Site operations 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 rhonitoring 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 ievels, and remedial action 
objectives used at the time of the remedy seiection stiii vaiid? 

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 Thinos to be Considered 

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

Changes in Exposure Pathwavs. Toxicitv. 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 0: Has any other information come to light that could call into question the 
protectiveness of the remedy? 

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. ISSUES/RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

Table 7: Issues and Recommendatlons/FoMow-up Actions 

ou Issue Recommendations/ 
Follow-up Actions 

Party 
Responsible 

Oversight 
Agency 

Milestone 
Date 

Affects 
Protectiveness? ou Issue Recommendations/ 

Follow-up Actions 
Party 

Responsible 
Oversight 
Agency 

Milestone 
Date 

Current Future 

Sitewide ICs are not fully 
implemented at the 
Site. 

Implement ICs at the 
Site. 

PRPs EPA/State 09/30/2016 No Yes 

Sitewide ICs requirements 
need to be 
evaluated. 

Develop an ICIAP. PRPs EP/VState 09/30/2016 No Yes 

Sitewide LTS procedures 
are needed. 

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

PRPs EPA/State 09/30/2016 No Yes 

Sitewide Remedy decision 
document needs to 
be updated to 
incorporate ICs as 
a component of 
the remedy. 

Modify remedy 
decision document to 
incorporate ICs. 

EPA EPA/State 09/30/2016 No Yes 

VI. PROTECTIVENESS STATEMENT 

OUI1& 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. 

VII. 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 (Rl) 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) 

r' FYR September 8, 2000 
2na PYR 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 Rl, 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 



water. The saturated deposits constitute a prolific 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 facility. 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 underlying 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 Rl, 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 Rl 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 1,0G0 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 ithe 
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 contaminated soils; and 
• Installation 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, 

• The performance of the System shall be evaluated annually by the Plaintiffs and the 
Settling Defendants In view of the design criteria set forth In Subparagraph 2.1. 

• The System shall be adjusted or modified If the Plaintiffs and the Settling Defendants 
agree that the System Is not performing acceptably In view of the design criteria In 
Subparagraph 2.1 and that adjustments or modifications would be cost-effective and 
could be expected to improve performance. 

• Adjustments or modifications can Include but need not be limited to relocation or 
addition of extraction wells or changes of pumping rates as agreed to by the Plaintiffs 
and the Settling Defendants. 

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. 

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 buildings, 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 excavdted 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 National Pollutant Discharge 
Elimination System (NPDES) permit issued by Ohio EPA. 

From 1989 to 1992, the Site experienced 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 achievable permit limit in October 1992 to prevent future exceedances. 

In 1989, data from groundwater 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 occasions, 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. 

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-Slte 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-T5 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-gradient monitoring 
well MW-15 and extraction wells IE-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 Marcti 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 pf 
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 
groundwater P & T system. ^ 

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 dally 
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 RCF^ 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 stripper. 

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 removai trends continued for the 
northern SVE system and both the A and B southern SVE systems. 

Consent Decree Requirements for the Groundwater System Operation 
I 

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

• If the 100 total priority poliutant VOC goal is reached for each monitoring and extraction 
well within the defined piume boundary: and, 

• The concentration of totai 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 weil 
without a significant monetary investment for this aged system. Paragraph V.B.2.9 of the 
Consent Decree states the followiiig: 

• 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 Settiing 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 poiiutant 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 subrnitted to the Agencies petitioning the Agencies to aliow the Trust to 
terminate groundwater pumping operations in the South Piume area, as weii as to suspend 
sitewide SVE operations since removal recoveries were approaching asymptotic conditions 
(reached its removal limit with the current 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 pian proposai to the 
Agencies, proposing the suspension of ail groundwater extraction and SVE weils at the Site for 
the next 2 years. The Agencies approved this proposal in 2015. 
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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 RESEARCH AND DEVELOPMENT 

SUBJECT: Review Comments for Monitored Natural Attenuation (MNA) Pilot Test Work 
Plan, Chem-Dyne Superfund Site, Hamilton, Ohio (15-RQ^-( 

FROM: Randall Ross, Ph.D., Hydrologist 
Applied Research and Technical Support Branch 

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

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'Analytics. 2014. EarthCon Consultants, Inc. 
Chem-Dyne Plume Analytics Presentation l-15-15.pptx 

Shutdown Recovery Wells Analytics. 2014. EarthCon Consultants, Inc. 
Shutdown Recovery Wells Evalpptx 

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 shown to 
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 ah 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 genera:lly 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 Stabilitv Analvsis 

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). TTie 
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 indicatorT 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 heterogeneity 
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 assumptions) 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 concentrations, geochemistry, and trends for individual sampling 
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 trichlofoethene 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, foimd 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 ^d the 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 pattems 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 USE?A data quality 
objectives, and should incorporate uncertainty analyses (USE?A 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., 
imderstanding 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 armually 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. 

Frequencv of MNA Performance Monitoring Parameter Analvsis 

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 grovmdwater flow regime 
are expected (e.g., cessation of extraction), and if any of the carbon source materials are 
anthropogenic. 

Hvdrologic 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 caimot be usefully interpreted without a fiill 
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 gfoimdwater 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 diuing the MNA evaluation (i.e., 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 Wprkplan 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 significant change related to enhancing biotic degradation. 

SPECIFIC COMMENTS 

MNA as Part of the Site Remedv 

The Workplan appears to indicate that MNA is being evaluated as a possible sole remedy for 
groimdwater 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 appropriate as one 
component of the total remedy, that is, either in conjunction 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 appropriate 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 reniedy 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 high concentrations of VOCs in the vicinity of MW-
15. 

Source Quantitation. Removal and Control 

Contaminant concentrations at some sampling locations are high enough to indicate that source 
materials are likely still present, as indicated in the previous 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 OSU^R'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 imderstanding of 
source mass..." (Page 13). 

"In determining whether MNA is 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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of area, average concentration, and mass irKlicator 
over lime. Therefore, any created isopleth maps are * 
not intended to be a depiction or model of the actual 
plume but rather is meant to show conceptual behavior 
of the aforementioned metrics over time. 
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G22 
[567.2] 

This analysis requires fixed data points within a fixed 
area for the purposes of assessing relative changes 
of area, average concentration, and mass indicator 
over time. Therefore, any created isoplelh maps are 
not intended to l>e a depiction or model of the actual 
plume t>ut rather is meant to show conceptual Itehaviar 
of the aforementioned metrics over lime. 
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Note; 
G4 water level excluded from analysis due to an anomalous value. 
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This analysis requires fixed data points within a fixed 
area for the purposes of assessing relative changes 
of area, average concentration, and mass Indicator 
over time. Therefore, any created isopieth maps are 
not Intended to t>e a depiction or model of the actual 
plume but rather is meant to show conceptual t»havjor 
of the aforementioned metrics over time. 
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This analysis requires fixed data points within a fixed 
area for the purposes of assessing relative changes 
of area, average concentration, and mass indicator 
over time. Therefore, any created isopleth maps are 
not intended to be a depiction or model of the actual 
plume tHjt rather is meant to show conceptual behavior 
of tire aforementioned metrics over lime. 
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ftote: 
G4 water level excluded from analysis due to an anomalous value. 
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MNA Data Collected June 2015 



MNA Parameters - Shallow Zone 
June 2015 

specific Conductivity Temperature Dissolved Oxygen Oxidation-Reduction Ferrousiron Nitrate Sulfate Sulfide Chloride Alkalinity Total Organic Carbon Dissolved Dissolved Dissolved 

® " (mS/cm) (C) (DO)(mg/L) Potential (ORP) (mv) (ma/Lj (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (TOC) (mg/L) Methane (pg/L) Ethane (pg/L) Ethenelpg/L) 

G-1 7.36 1.854 15.2 0.72 -234.8 2.95 N/A N/A N/A N/A N/A N/A N/A . N/A - N/A 
G-2 6.77 1.263 15.6 1.38 66.2 0.02 4 190 <1.0 89 420 lorl.7(G2/G5) <5.0 <5.0 <5.0 

G-9 7.08 0.900 15.2 1.06 12.0 0.47 N/A N/A N/A N/A . N/A N/A - N/A '^N/A " N/A 

MW-2 7.16 0.799 14.1 3.70 35.1 0.20 3.4 45 <1.0 40 360 1 <5.0 <5.0 <5.0 

MW-3 7.15 0.780 12.8 5.72 60.4 0.19 5.4 41 <1.0 30 360 1 6.3 <5.0 <5.0 

MW-5 7.17 0.768 14.2 1.39 85.2 0.16 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

MW-7 7.38 0.548 13.2 1.38 30.0 0.31 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

MW-8 7.21 0.971 15.1 0.50 -151.1 2.44 <0.10 26 <1.0 26 490 2.8 810 6.7 <5.0 

MW-9 7.15 1.145 14.9 6.60 1.2 0.40 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

MW-11 6.89 0.872 17.1 2.75 43.1 0.10 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

MW-13 7.13 0.885 16.2 5.61 36.1 0.14 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

MW-15 7.35 0.966 14.7 0.64 -162.1 3.08 <0.10 120 <1.0 15 410 2.5 41 9.7 10 

MW-16 8.42 0.513 15.0 0.96 -136.0 0.27 0.15 21 <1.0 63 160 <1.0 6.4 <5.0 <5.0 

MW-23 7.11 0.806 13.5 1.20 22.5 0.06 <0.10 64 6 49 350 <1.0 <5.0 <5.0 <5.0 

MW-24 7.21 0.899 14.4 6.40 48.9 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

MW-25 7.40 0.633 14.0 2.31 -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 2.1 6400 36 40 

MW-29 7.13 0.808 14.4 0.60 -8.8 0.25 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

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 7.31 0.754 14.5 1.18 20.7 0.16 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

SE-3 7.07 0.907 15.2 0.65 -71.0 1.75 <0.10 130 <1.0 32 350 1.5 20 <5.0 6.6 

SE-4 6.93 0.869 14.7 0.76 62.9 0.80 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

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 7.22 0.774 15.2 1.44 4.6 0.19 1.9 48 <1.0 54 310 1.4 <5.0 <5.0 <5.0 

SE-9 6.90 1.116 15.0 1.76 134.5 0.03 0.64 84 <1.0 6.8 600 1.4 <5.0 <5.0 <5.0 

SE-11 7.27 0.821 14.1 0.78 -144.4 2.42 <0.10 65 <1.0 40 370 1.2 350 5.1 <5.0 

SE-12 7.19 0.824 14.4 0.94 -98.9 2.58 <0.10 69 <1.0 44 360 1 <5.0 <5.0 <5.0 

SE-13 7.53 0.598 14.6 6.92 55.5 0.06 1.4 13 <1.0 22 290 1.6 <5.0 <5.0 <5.0 

SE-14 7.21 0.810 13.6 1.24 -10.9 0.08 <0.50 58 <1.0 35 360 1.2 <5.0 <5.0 <5.0 

SE-15 7.14 0.801 14.5 0.89 -57.8 1.16 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

SE-16 6.86 0.900 13.6 0.86 89.7 0.16 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

SE-17 7.34 1.039 14.7 3.43 103.3 0.10 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

SE-18 7.72 0.907 17.7 0.45 -150.1 1.09 <0.10 250 <1.0 28 260 1.3 <5.0 <5.0 <5.0 



ZD D 

inolfr" —— 

Shallow Dissolved Oxygen 

June 2015 

"v---
,riT-"^i r="r^ 

... P.cSE-2 ./3.43;«P-
*[1.18] 

•P-lS 

SE-18 
[0.45] 

'prrsr 

®M\V-34 
/» MW-31 

[0.47] 

Concentration (mg/L) 

[1.76]^ 

P7b 
• *P2S 

MW-11 
'2J5], 

I 
a 

MW-13^E-8 
[5.61] • [1.44] 

SE-3 [1.381—^ / / '-X m/ / 
r' MW-15 » 

[0.64] 
[0.7] 

•^MW-27 
[0.49] /• 

/ • SE-10 
/ [NS] 

^Extent of 2014 
Chloroethene 

Plume 

IDEAL 

i 

...A 

\ 

This analysis requires fixed data points within a fixed 
area for the purposes of assessing relative changes 
of area, average concentration, and mass indicator 
over time. Tlwefore. any created isopleth maps are 
not intended to be a depklion or model of the actual 
phjme but rather is meant to show conceptual behavior 
of the aforementioned metrics over bme. 
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\° '''kit—^a/// Shallow Ferrous Iron 

June 2015 

Concentration (mg/L) 

This analysis requires liiced data paints within a fixed 
area for the purposes of assessing relative changes 
of area, average concentration, and mass Indicator 
over time. Therefore, any created isopleth maps are 
not Intended to tie a depiction or model of the actual 
plume but rather Is meant to show conceptual behavior 
of the aforementxtned metncs over time. 
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OFT 

Note: 
This analysis requires fixed data points within a fixed 
area for the purposes of assessing relative dunges 
of area, average concentration, and mass indicator 
over time. Therefore, any created Isopleth maps are 
not intended to be a depi^n or model of the actual 
phjme but rather is meant to show conceptual behavior 
of the aforementioned metrics over time. 
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This analysis requires fixed data points within a fixed 
area for the purposes of assessirig relative changes 
of area, average concentration, and mass Indicator 
over time. Therefore, any created isopleth maps are 
not intended to be a depiction or model of the actual 
plume but rather is meant to show conceptual behavior 
of the aforementioned metrics over time. 
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Note: 
This analysis requires fixed data points within a fixed 
area for the purposes of assessing relative changes 
of area, average concentration, and mass indicator 
over time. Therefore, any created isoplelh maps are 
not intended to be a depiction or model of the actual 
plume but rather is meant to show conceptual behavior 
of the aforementioned metrics over time. 

©EarthCkrn. Inc. 2015 

LEQEND 

Mmie Shallow Groundwater Monitoring Well 

seio« Shallow Extraction Well 

PJS* Shallow Piezometer 

Siose Shallow Injection Well 

General Groundwater Flow 

Approximate Property Boundary 
...» ......W.! 

EARJHCON* 
Environmental Challenges 
BUSINESS SOLUTIONS • 



ji—\rii/ j ° Shallow Total Organic Carbon 

•4C * •pss \' fib-. \:...; i i 
m- A I ; V • 

F€a • • : 
fes*! i j 

P6fi_ 

••[X 

\ -' ° //y / / ^ 
\Vi^i # 

/ 
">« /j--' 

June 2015 

Concentration (mg/L) 

IDEAL 

1.9 

1.8 

1.7 

1.6 

1.5 

1.4 

1.3 

1.2 

1.1 

1 

OFT 

Note: 
This analysis requires fixed data points within a fixed 
area for the purposes of assessing relative cfianges 
of area, average cxrncentration, and mass indicator 
over time. Therefore, any created isopleth maps are 
not intended to be a depiction or model of the actual 
plume but rather is meant to show conceptual behavior 
of the aforementioned metrics over time. 
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MNA Parameters - Intermediate Zone 
June 2015 

Well pH 
Specific Conductivity 

(mS/cm) 
Temperature 

(F) 
Dissolved Oxygen 

(DO) (mg/L) 
Oxidation-Reduction 
Potential (ORP) (mv) 

Ferrous Iron Nitrate 
(mg/L) 

Sulfate 
(mg/L) 

Sulfide 
(mg/L) 

Chloride 
(mg/L) 

Alkalinity 
(mg/L) 

Total Organic Carbon 
(TOO (mg/L) 

Dissolved 
Methane (pg/L) 

Dissolved 
Ethane (pg/L) 

Dissolved 
Ethene (pg/L) 

G-5 7.37 0.824 14.2 0.53 -168.7 2.59 <0.10 84 <1.0 32 330 1 or 1.7 (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 90 <5.0 <5.0 

G-12 7.50 0.209 17.9 0.69 -179.4 0.76 N/A N/A N/A N/A N/A N/A N/A N/A • N/A 

G-14 7.13 0.803 14.6 0.98 -96.2 2.36 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

MW-12 7.47 0.032 15.2 4.15 -125.7 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

MW-26 7.14 0.696 14.1 0.91 -83.1 1.50 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

MW-28 7.22 0.684 13.9 1.00 -101.9 1.68 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

MW-33 7.25 0.504 20.9 0.43 -258.6 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

MW-37 7.31 0.754 14.3 0.74 -115.0 2.33 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
MW-38 7.13 0.818 14.3 1.00 -90.2 2.27 <0.10 49 <1.0 29 380 1.2 190 <5.0 <5.0 

MW-39 7.19 0.730 14.1 1.03 -43.5 0.84 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

MW-40 7.24 0.774 14.5 0.83 -110.5 1.24 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

MW-41 7.25 0.786 14.3 1.20 -98.3 2.33 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

MW-42 6.98 0.903 15.3 0.90 -72.9 1.37 <0.10 76 1.8 31 410 1.3 7.9 <5.0 <5.0 

IE-1 7.17 0.849 15.6 1.01 -118.3 2.17 <0.10 81 <1.0 45 320 1.6 6.4 <5.0 <5.0 

IE-2 7.59 0.738 14.4 1.51 -144.2 0.83 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

IE-3 7.28 0.762 14.8 1.00 -108.3 2.20 <0.10 62 <1.0 29 320 <1.0 <5.0 <5.0 <5.0 

IE-4 8.96 0.474 15.5 1.89 24.6 0.43 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

IE-6 7.25 0.720 14.1 1.22 130.9 2.43 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

IE-7 7.31 0.742 16.1 0.79 -171.1 2.98 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

IE-8 7.23 0.790 13.5 1.01 -101.6 2.05 <0.10 110 <1.0 31 330 <1.0 <5.0 <5.0 <5.0 1 
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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 

Inside-Plumtt Walls Extraction Wells Outside-Plume Wells 
Shallow Mar-14 Jim-14 Sep-14 Dee-14 Shallow Mor-14 Jun-14 5op-14 Dee-14 Shallow MaM3 Jun-13 S*p-13 Dec-13 

G.l 5 NS NS NS SE-1 0 NS 16 NS G-3 NS NS NS NS 
G-2 31 24 22 21 SE-2 12 NS NS NS G-9 2 NS NS NS 

MW-4 22 29 34 43 5E-3 284 24 50 29 MW-I 0 NS NS NS 

MW-5 4 NS 2 NS SE-4 0 NS 0 NS MW-2 0 NS NS NS 

MW-r 17 49 21 12 SE.5 0 NS NS NS MW-3 0 NS NS NS 

MW-9 3 0 37 93 SE-6 31 32 37 49 MW.8 0 NS NS NS 
MW-TO 16 32 31 32 SE-7 340 67 47 51 MW-n 3 NS NS NS 
MW-13 6 6 23 2 SE-S 30 21 32 47 MW-16 3 NS 3 NS 
MW-IS 3799 4242 4372 2803 SE-9 0 NS NS NS MW-20 0 NS 0 NS 
MW.23 28 42 33 32 SE-10 4 6 3 3 MW-21 0 NS 0 NS 
MW.24 7 20 60 55 SE-11 11 13 7 23 MW-36 NS NS NS NS 
MW-25 1 1 2 0 SE-12 33 36 34 36 Intermedlota 
MW-27 7S5 265 346 573 SE-13 13 12 6 2 G-12 0 NS NS NS 

MW-29 5 0 11 32 SE-14 31 41 35 35 G-13 NS NS NS NS 

MW-31 32 29 21 19 SE-15 11 10 6 5 G-14 0 NS NS NS 

MW-34 25 NS NS NS SE-16 0 0 0 0 G-16 0 NS 0 NS 

Inlermedioto 5E-17 6 NS 5 NS G-17 0 NS 0 NS 

G^ NS NS NS NS SE-18 0 NS NS NS G-21 0 NS 0 NS 

G-5 0 0 0 0 G-22 0 NS 0 NS 

G-6 8 10 14 10 IE-1 NS 338 383 312 G-24 0 NS 0 NS 

6-10 NS NS NS NS IE.2 1 NS 0 NS MW-I 9 0 NS 0 NS 
G-11 NS NS NS NS IE-3 0 19 32 24 MW-22 0 NS 0 NS 

MW-12 15 NS 4 NS IE-4 2 NS 2 NS MW-35 NS NS NS NS 

MW-26 0 0 1 1 IE-5 2 NS 2 NS 

MW-2B 3 0 0 0 IE-6 1 NS 0 NS Production Well 

MW-33 0 NS NS NS IE-7 0 NS NS NS Marw13 Jun-13 Sep-13 1 Dec-13 
MW.37 5 0 9 3 lE-B 213 204 187 163 HAM-8 NS 0 NS 1 NS 
MW-3B 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 

Noitsi 

NS - WoR Not Som^lod 

Boldod vatwei incNeato the concentration o' r Total VOC dot oeted h a somplo. 

voWf (ndleate analytical rewth with Total VOCf grootor than cleon'Vp crHtrlo. 

Total VOC valwi have boon roundod to tho noorott «dtolo numbor vokio. A voKio of xoro (0) indlcatts that COCt woro not dotoctod at cencontroltoni grootor then tht mothod dotoetlon Ilmitt. 

Totol VOC vahwi do not Ineiudo AcreUIn dolocHont. 

Hitofteoly tomplod monitoring wolh MW.17, MW.Ta,MW.32, G-7,G-8, G-11,0-15,0-18, G-l^ 0-20, 0-23, end 0-25 wor# docoimlidonod in Docmnbor 2010. 
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TABLE 16 

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

Exiraction Wells 
ANALYTICAL RESULTS (ug/l) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

Level 
490-49915-22 490-49915-26 490-49915-6 490-49915-15 490^9915-14 490-49915-7 

WEU ID NA SE-I SE-2 SE-3 SE-4 SE-5 SE-6 

Date Collected NA 4/2/2014 4/2/2014 4/1/2014 4/1/2014 4/1/2014 4/1/2014 

1,1,1 -trichloroertione <1 <1 <1 <1 <1 <I 

1,1,2,2-telrachloroethone <1 <1 29 <1 <1 <1 

1,1,2-lTichloroethone <1 2 31 <1 <1 1 

1,1-dichloroethane <1 <1 1.3 <I <I <1 

l,l*dichloroeltieoe <1 1.4 10 <1 <I <1 

l,2>dichlorobenzene <1 <1 <1 <1 <1 <1 

1,2-dichloroertione <1 <l 5.3 <1 <1 <1 

1,2-dkhloropropane <1 <1 <1 <1 <1 <1 

1,3*dichlorobenzene <1 <I <1 <1 <1 <1 

1 .^-dicWofobenzene § <1 <1 <1 <1 <1 <1 

Benzene s <1 <1 <1 <1 <1 <I 

Carbon Telrochiorlde <1 <1 <1 <1 <1 <1 

Chlorobenzene 

o 

<1 <I 6 <1 <1 <1 

Chloroform o 
<1 <1 <1 <1 <1 <1 

CIs-1,2-dichloroeihen* o <1 «.B 67 <1 <1 20 

Ethyl Benzene <1 <1 <1 <1 <1 <1 

Methyl Chloride <1 <1 <1 <1 <1 <1 

Tetrodiloroeihene <I <1 79 <1 <1 1.5 

Toluene <1 <1 <1 <1 <1 <1 

Trorw-1,2-dichloroethene <1 <1 3.3 <1 <1 <1 

Trichloroethene <1 2.2 32 <1 <1 5.7 

Vinyl Chloride <1 <1 20 <1 <1 2.« 

Total 0 12.4 283.9 0 0 31 

ANALYTICAL RESULTS (ug/l) 

PARAMETER / SAMPLE NUMBER 
Qeanup 

Level 
490-49915-5 490-49915-8 490-49915-12 490-49915-13 490-49915-1 490-49915-2 

WEU ID NA SE.7 SE-B SE-9 SE-9 Dup SE-10 SE-11 

Dote Collected NA 4/1/2014 4/I/20I4 4/1/2014 4/1/2014 4/1/2014 4/1/2014 

1,1,1 -trichloroethone <1 <1 <1 <1 <l <l 

1,1,2,2-tetrachIoroethcine 5t 1.2 <I <1 <1 <1 

1,1,2-tnchJoroethane 7t 2.2 <1 <1 <1 <1 

l,l.didJoroeihone 1.« <1 <1 <1 <1 <1 

l,l.didTloroertiene 13 <1 <1 <1 <1 <l 

1,2-dichiorobenzene <1 <1 <1 <1 <1 <1 

t,2-dichloroethone 4.3 <1 <1 <1 <1 <I 

1,2'dichloropropane <1 <1 <1 <1 <1 <1 

1,3>dichlorobenzefte U <1 <1 <1 <1 <I <1 

1,4>dkhlorobenzene § <1 <1 <1 <1 <1 <1 

Benzene J <50 <1 <1 <50 2.1 3.4 

Corbon Tetrachloride o <1 <1 <1 <1 <1 <1 

Chlorobenzene < <1 <1 <1 <1 <1 <1 

Chloroform S 

s <1 2.9 <1 <1 <1 <1 

Os-1,2-didiloroethene 

S 

s 1.4 3^ <1 <1 2 4.4 
Ethyl Benzene 100 <1 <1 <1 <1 <1 

Methyl CNoride <1 <I <1 <1 <1 <1 

TetrocNoroethene 31 12 <1 <1 <I <1 

Toluene <1 <1 <1 <1 <1 <1 

Tfans-1,2*dichloroethef»e 5.3 <1 <1 <1 <1 <1 

Trichloroethene 37 7.5 <1 <1 <1 <1 

Vinyl CWortde 9.7 <I <1 <1 <1 2.9 

Total 340 30 0 0 4.1 10.7 

TABU CONTINUES 

HUU I. ASSOCIATES, NC 
MASON, OMO 

APRLSOIS 
DrT0OT.2«»IOO4 



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/1) 

PARAMEHR / SAMPLE NUMBER 
Cleanup 

Level 
490-49915-3 49049915-16 49049915-4 49049915-18 49049915-17 49049915-25 

WEU ID NA 5E-13 SE.13 SE-14 5E-15 SE-16 SE-17 

Dale Colledeil NA 4/1/2014 4/1/2014 4/1/2014 4/1/2014 4/1/2014 4/2/2014 

1,1,1-trichloroethone <l <1 <1 <1 <1 <1 

1,1,2,2-tetrachloroetfiane <1 <1 <1 <l <I <1 

1,1,2-tridtIoroethane <1 <1 <I <1 <1 1.3 

1,1<dich)oroethane 1.2 1.1 <1 <1 <1 <1 

1,} •dichloroertiene <1 <1 <1 <1 <1 <1 

1,2-dichlorobenzene 2.1 <I <1 <I <I <1 

1,2-dIchloroefhane <1 <1 <1 <1 <I <I 

1,2-dichloropropane <1 <1 <1 <1 <1 <1 

1,3-dichlorobenzene t3 <1 <1 <1 <1 <1 <1 

1,4-dichlof obeniene O > <1 <1 <1 <1 <1 <1 

Benzene "5 <1 <1 <1 <1 <1 <1 

Corbon Tetrachloride ,2 <1 <1 <I <1 <1 <1 

CWorcbef»zene < <1 <1 <I <1 <1 <1 

Chloroform 
o 
9 <1 <1 <1 <1 <1 <1 

Cis-1,2-dkhloroethene o 12 11 22 4.7 <1 2.9 

Ethyl Benzene <1 <I <1 <1 <1 <1 

Methyl Chloride <1 <I <1 <I <1 <1 

TetrocMoroethene 12 <1 <1 <1 <1 <1 

Toluene <1 <I <1 <I <1 <1 

Trans* ] ,2>dichlovoethene <1 <1 <1 <1 <1 <I 

Trkhloroefhene 3.1 1.1 9.2 6 <1 1.4 

Vinyl Chloride 2.9 <1 <1 <1 <1 <1 

Total 33.3 13.2 31.2 10.7 0 5.6 

ANALYTICAL RESULTS (ug/I) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

Level 
490-49915-30 490-49915-27 490-4991S-I0 49049915-23 49049915-24 49049915-2! 

WELL ID NA SE-1B IE-2 IE-3 IE4 IE.5 IE-6 

Dale CQileded NA 4/2/2014 4/2/2014 4/1/2014 4/2/2014 4/2/2014 4/2/2014 

1,1,1 -tricNoroethone <1 <1 <1 <1 <1 <1 

1,1,2,2-tetrachloroethGne <1 <1 <1 <1 <1 <1 

1,1,2-iridJoroefhone <1 <1 <1 <1 <1 <1 

1,1 •dkhloroelhone <1 <1 <1 <1 <1 <1 

1,l*dichloroethene <1 <1 <1 <1 <1 <1 

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

1,2-dichloroethone <1 <1 <1 <1 <1 <1 

1,2-dichloropropane <1 <1 <1 <1 <1 <1 

1,3-dichlorobenzene <1 <1 <1 <1 <1 <1 

1,4-dichiorobenzene o > <1 <1 <1 <1 <1 <1 

Benzene s <1 <1 <1 <1 <1 <1 

Carbon Tetrachloride t <1 <1 <1 <1 <1 <1 

Chlorobcnzene o 
<1 <1 <1 <1 <1 <1 

Chloroform 9 <1 <1 <1 <1 <1 <1 

Os-1,2-dIdtloroethene o <1 1.1 <1 tJ 1.8 2.9 

Ethyl Benzene <1 <1 <1 <1 <1 <! 
Methyl CWoride <! <1 <1 <1 <1 <l 

Tetrochloroethene <1 <1 <1 <1 <1 <I 

Tokiene <1 <1 <1 <1 <1 <1 

T rans-1,2-dichloroethene <1 <1 <1 <1 <1 <1 

Trichloroethene <1 <1 <1 <1 <1 5.3 

Vinyl Chloride <1 <1 <1 <1 <I <1 

Totol 0 1.1 0 1.7 1.8 8.2 

TABLE CONTINUES 

IUUI,ASSOOATES.MC 
USON.OHIO 

APIIJ0I5 
OYTOWJOOJOOIM 



CHEM-DYNE TRUST 
CHEM-DYNE SUPERFUND SJTE 

HAMILTON, OHIO 
2014 ANNUAL REPORT 

TABLE 16 

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

ANALYTICAL RESULTS (ufl/l) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

Level 
490-49915-28 490-49915-29 490-49915-9 

WEU ID NA IE-7 lE-7 Dup IE-8 

Dcde Colleded NA 4/2/2014 4/2/2014 4/1/2014 

1,1,1 -tnchloroelhcn« <1 <1 3.4 
1,1,2,2-tetrachloroethane <1 <1 11 
1,1,2-trichloroethone <1 <1 10 

1,1-dichloroeihane <1 <1 4.3 

l,l'd!chloro«^ne <1 <1 5.3 
1.2'dichlorobenxerte <1 <1 1.9 

1,2-dichloroethane <1 <1 8.5 
1.2-dichloropropQne <1 <1 <1 

1,3'dichlorob«nz«ne <1 <I <1 

1,4*dich)orobenz*ne § <1 <I <1 

Benzene s <1 <1 4.8 

Carbon Terrochlorlde <1 <1 <1 

Chlorobenzene <1 <1 18 

Chloroform 3 
Q 

<1 <1 <1 

Os-1,2-<fichIoroefhene O <1 <1 M 

Ethyl Benzene <1 <1 22 

Methyl Chloride <1 <1 <1 

Tetrochloroethene <1 <1 3.7 

Tok/ene <1 <1 3.8 

Trorti-l ,2-dichloroethene <1 <1 11 

Tridilaroethene <1 <1 4.8 

Vinyl Chloride <1 <1 40 

Total 0 0 212.5 

Cor daminaled Wells 

ANALYTICAL RESULTS (ug/l) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

Uvel 
490.50558-1 490-50558-2 490-S05S8-3 490-48954-1 49(M8954-3 490-48954-2 

WELL ID NA Gt G2 GS MW4 MW5 MW7 

Date Collected NA 4/8/2014 4/8/2014 4/8/2014 3/20/2014 3/20/2014 3/20/2014 

1,1,1-tricWoroethane <1 1.5 <1 <1 <1 1 

1,1.2,2-tetrachloroethane <1 <1 <1 <1 <1 <1 

1,1,2-trichlo roe thane <1 1.5 <1 <1 <1 <1 

1,1-dicWoroeihane <1 <1 <1 <1 <1 <1 

1,1-dicNoroethene <1 <1 <1 <1 <1 <1 

1,2>dichlorobenzene <1 <1 <1 <1 <1 <1 

1,2-dicNoroethane <1 <1 <1 <1 <1 <I 

1,2'dkhloropropone <1 <1 <1 <1 <1 <1 

1,3-dicNorobenzene (3 <1 <1 <1 <1 <1 <1 

1 ,d-d(chlorobenzene § <1 <1 <1 <1 <1 <1 

Benzene £ <1 <1 <1 <1 <1 <1 

Carbon Tetrochiorlde <1 <1 <1 <1 <1 12 

Ctilorobenzene < 
? 
Q 

<1 <l <1 <1 <1 <1 

Chloroform 

< 
? 
Q 

<1 <1 <1 <1 <1 4 

Cis< 1,2>dicbloroethene O 47 <1 <1 ' <1 <1 <1 

Ethyl Benzene <1 <1 <1 <1 <1 <1 

Methyl Oloride <1 <1 <1 <1 <1 <1 

Tetrochlofoethene <1 25 <1 <1 <1 <1 

Toloene <1 <1 <1 <1 <1 <1 

Trons' 1,2-dicMoroethene <1 <1 <1 <1 <1 <1 

Trtchbroelhene <1 3.1 <1 22 4 <1 

Vinyl CMoride <1 <1 <1 <1 <1 <1 

Total 47 31.1 0 22 4 17 

TABlfCONniWES 

IUU& ASSOCIATES. MC 
ASOHOHtO 

APM. 2015 
t>YT009^00.0004 



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/I) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

Level 
490-48954-5 490-48954-4 490-48954-6 490-50558-4 490-50558-7 490-50558-8 

mix 10 NA MW9 MWIO MW13 MW15 MW3I MW33 

Dale Collsded NA 3/20/2014 3/20/2014 3/20/2014 4/8/2014 4/9/2014 4/9/2014 

1,1,1 -trichloroethone <1 <1 <l 2.9 1.9 <1 

1,1,2,2-telrachloroelhane <1 <1 <1 460 <1 <1 

1.1,2-trichloroethone <1 <1 <1 550 2.7 <1 

1,1 -dichloroethone <1 <1 <1 11 <1 <1 

1,1-dichloroethene <1 <1 <1 120 1.4 <1 

1,2-dichlorobenzene <1 <1 <1 3.5 <1 <I 

1,2-dichloroelt)ane <I <1 <1 67 <1 <1 

1,2-dichloropropone <1 <1 <1 1.7 <1 <1 

1,3-dichlorobenzene <3 <I <I <1 3.6 <1 <1 

1,4-d1chlorobenzene § <1 <1 <1 2.5 <1 <1 

Benzene s <1 <1 <1 4.9 <1 <1 

Carbon Tetrochlorlde 2 <1 <1 <1 <1 <1 

Chiorobenzene < <I <1 <1 21 <1 <1 

Chloroform g 1 3 <1 11 <1 <1 

Cis-1,2-cKcMoroeThentt 
g <1 2 2 420 7.7 <1 

Elhyl Benzene <1 <1 <1 <1 <1 <1 

Methyl Chloride <1 <1 <1 <1 <1 <1 

Tetrochloreetherve <1 • 2 1,300 8.7 <1 

Toluene <1 <1 <1 <1 <I <1 

T rone* 1,2-d!chloroeri>ene <1 <1 <1 22 <I <1 

Trichloroefhene <1 3 2 730 8.8 <I 

Vinyl ChlorkJe <1 <1 <1 61 1.2 <1 

Total 3 16 6 3799.1 32.4 0 

ANALYTICAL RESULTS (ug/I) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

Level 
490-50558-5 490-50558-6 

WELL ID NA MW34 MW34-DUP 

DateCellectwl NA 4/8/2014 4/8/2014 

1,1,1 -tricNoroefhane <1 <1 

1,1,2,2.tetreichloroefhane <1 <1 

1,1,2-trichJoroethane <1 <1 

1,1-didtloroethane <I <1 

1,1-dichlofoefhene <1 <1 

1,2-dichlorobenzene <1 <1 

1,2-dIchloroethane <1 <1 

1,2-dichloropropane <1 <1 

1,3-dichIorobenzene i3 <1 <1 

1,4-dichiorobenzene <1 <1 

Benzene *5 <1 <1 

Corbon Tetrachloride ,2 <1 <1 

Gilorobenzene < <1 <1 

Chloroform <1 <1 

Cis-1,2-dichloroethene o 15 15 
Ethyl Benzene <1 <1 

Methyl Chloride <1 <1 

T e tradiioroethene <I <1 

Toluene <1 <1 

T rans-1,2-dlchloroethene <1 <1 

Trfdiloroethene <1 <1 

Vinyl Chloride 9.5 9.2 

Total 24.5 24.2 

Mfilf CONTINUES 

HUU& ASSOCIATES. MC 
MASON. OHO 

AfW. JOIS 
DYT009^00.0004 



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 

Outsid* Plume Monitoring Wells 

ANALYTICAl RESULTS (ug/l) 

PARAMHER / SAMPLE NUMBER 
Oeonup 

Level 
490-48303>12 490-48303-13 49(M8303-I4 490-48303-18 490-48303-17 490-48303-19 

WEU ID NA C9 GI2 G14 MWl MW2 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 -trkhloroethone <1 <1 <1 <1 <1 <1 

1,1,2,3-tetradfloroethane <1 <1 <1 <1 <1 <I 

1,1,2<trIchloroethaie <1 <1 <1 <1 <1 <1 

1,1 'dichloroethane <1 <1 <1 <1 <1 <1 

1,1-dichloroe#iene <1 <1 <1 <1 <I <1 

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

1,3>d1ddoroe#)ane <1 <1 <1 <1 <1 <1 

1,2>dicMoropropane <1 <1 <1 <1 <1 <1 

1.3-d!chiorobenzerve U <1 <1 <1 <1 <1 <1 

1 ,<t-dichIorobenzene ? <1 <1 <1 <1 <1 <1 

Benzene o <1 <1 <1 <1 <1 <1 

Carbon Tetrochlorlde o <1 <1 <1 <1 <1 <1 

Chiorobenzene 
§• 
8 

<1 <1 <1 <1 <1 <1 

Chloroform §• 
8 

<1 <1 <1 <l <1 <1 

Os* 1,2<dkMoroeth«ne 

§• 
8 3 <1 <1 <1 <1 <1 

Ethyl leraene <1 <1 <1 <1 <1 <1 

MefhyKSJortde <1 <1 <l <1 <1 <1 

Tetrochloroeriiene <1 <1 <1 <1 <1 <1 

Toluene <1 <1 <1 <1 <1 <I 

Trans-1,2-didiloraethene <1 <1 <1 <I <1 <1 

Trlchbroethene <1 <1 <1 <1 <1 <1 

Vinyl Chloride <1 <1 <1 <1 <1 <1 

Total 2 0 0 0 0 0 

ANALYTICAL RESULTS (ug/l) 

PARAMETCR / SAMPLE NUMBER 
Cleanup 

Uvel 
490-48303-13 490-48303-16 

WEU ID NA MWS MW11 

Dote Celleded NA 3/11/2014 3/11/2014 

1,1,1 -trichloroethone <1 <1 

1,1,2,2-tetrcKhloroelhone <I <1 

1,1,2-trichloroelhane <1 <1 

1,1-dichloroe thane <1 <1 

1,1 -diddoroethene <I <1 

1,2-cricMorobenzene <1 <1 

l,2-c5chloroethane <1 <1 

1,2-dichloroprQpane <1 <1 

1,3-dichlorobcnzene tj <1 <1 

1,4-dichloroberBene > <1 <1 

Benzene s <1 <1 

Carbon Tetrodilorlde o <1 <1 

Chiorobenzene <1 <1 

Chlorofonn D 
,•*1 

<1 <1 

Os-1,2-didiloroettiene o <1 <1 

Ethyl Benzene <1 <I 

Methyl Chloride <1 <1 

Tetrochloroeriiene <I <I 

Toluene <1 <l 

Trans-1,2-dichloroethene <1 <I 

Trichloroeihene <1 3 

VMyl Chloride <1 <1 

Totol 0 3 

TABIF CONTINUES 

HUll & ASSOCIATES, »4C 
MASON, OHIO 

APU. 3015 
Dn009^00^04 



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 

Complionce W^TU 

ANALYTICAL RESULTS (ug/I) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

Level 
490-48303-7 490-48303-8 490-48303-3 490483034 49048303-3 49048303-1 

WEUID NA G16 G17 G21 G22 G24 MW16 

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 

1,1,2,2-}etrQchl<xoelhone <1 <1 <1 <1 <1 <1 

1,1,2-trichloroethone <1 <1 <1 <1 <1 <1 

1,1-dichloroethone <I <1 <1 <1 <1 <1 

1,1-dichloroethene <1 <1 <1 <1 <I <1 

1,2-dich!orobenzene <1 <1 <1 <1 <1 <1 

1,2-dichloroethane <1 <1 <I <1 <1 <1 

1,2-dicliloropropane <1 <1 <1 <1 <1 <1 

1,3-didilorobenzene U <I <1 <1 <1 <1 <1 

1,4-d!dilorobenzene § <1 <1 <1 <1 <1 <I 

Benzene s <1 <I <1 <1 <1 <1 

Carbon Tetrochloride 3 <1 <I <1 <1 <1 <1 

Chlorobenzene 
? 
S 

<1 <1 <1 <1 <1 <1 

Chloroform ? 
S 

<1 <1 <1 <1 <1 <1 

Cis-l,2-dkhloroethene 

? 
S <1 <I <1 <1 <1 <1 

Ethyl Benzene <1 <1 <1 <1 <1 <1 

Methyl Chloride <1 <1 <1 <1 <1 <1 

Tetrochloroethene <1 <1 <I <1 <l <1 

Toluene <I <1 <1 <1 <1 <1 

Tror*-1,2-dichloroethene <1 <1 <1 <1 <1 <1 

Trkhloroethene <1 <1 <1 <1 <I 3 

Vinyl Chloride <1 <1 <I <1 <1 <1 

Total 0 0 0 0 0 3 

ANALYTICAL RESULTS (ug/I) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

Level 
490-48303-5 49048303-6 49048303-9 49048303-10 49048303-11 

WELL ID NA MWI9 MW20 MW21 MW22 MW22-Dup 

Dale Collected NA 3/n/20I4 3/11/2014 3/11/2014 3/11/2014 3/11/2014 

1,1,1 -trichioroethane <1 <1 <1 <1 <1 

1,1,2,2-tetrachloroelhone <1 <I <1 <1 <1 

1,1,2-trichloroe thane <1 <1 <1 <1 <1 

1,1'dichloroethane <1 <I <1 <1 <1 

l,l-d}<J4oroelhene <1 <1 <1 <1 <1 

1,2-d?chlorobenzer>e <1 <1 <I <1 <1 

1,2-dichloroethcine <1 <1 <1 <1 <1 

1,2-dichloropropane <1 <1 <1 <1 <1 

1,3-dicNorobenzene U <1 <1 <1 <1 <1 

1,4-didJor6benzene g <1 <1 <l <1 <1 

Benzene s <1 <1 <I <T <1 

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

Chlorobenzene < <1 <1 <1 <1 <1 

Chloroform s <1 <1 <1 <1 <I 

C«-1,2-dichloroethene O <I <1 <1 <1 <1 

Ethyl Benzene <1 <1 <1 <1 <1 

Methyl Chloride <1 <1 <1 <1 <1 

TetracUoroethene <1 <1 <1 <1 <1 

Toluene <1 <1 <1 <1 <1 

Trans-l,2-dichloroefhene <1 <1 <1 <1 <1 

Trichloroethene <1 <1 <1 <1 <1 

Vinyl Chloride <1 <1 <1 <1 <1 

Total 0 0 0 0 0 

TAfiLE CONTINUES 

HUU4 ASSOOATES.NC 
MASCHOHIO 

APtl 2015 
DYTOOOJOOiXKU 



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 Uncontaminated ond Produdien Wells 

ANALYTICAL RESULTS (og/1) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

Level 
490-48822-10 490-48822-11 49<M8822-9 

WELL ID NA G6 MW12 MW28 

Date Colleded NA 3/18/2014 3/19/2014 3/1B/2014 

1,1,1-trichloroefhane <1 <J <1 

1, J ,2,2-telrocNofoe»hane <1 <1 <1 

1,1.2-frichIoroe thane <1 <1 <1 

1,1 -dkhloroethone 3 <1 <1 

1,1 •dichloroethene <1 1 <1 

1,2-dichlorDberzene <1 <1 <1 

1,2-dichloroelhone <l <1 <1 

1,2-dichlofopropane <1 <1 <1 

1 .S-diddorobenzene u <1 <1 <1 

1,4-diddorobenzene O <1 <1 <1 

Renzene "5 <1 <1 <1 

Corbon Tetrachloride o <1 <I <1 

Chloroberaene < <1 <1 <1 

CNoroform 
8 

<1 <1 <1 

Cis-1,2-did)loroethene 8 2 4 <1 

Ethyl Benzene <1 <1 <1 

Methyl Chloride <1 <1 <1 

Telrochtoroethane <1 3 <1 

Toluene 1 2 3 
Trons-1,2-diehloroeThene <1 <1 <1 

Trichioroelhene <1 3 <1 

Vmyl Chloride 2 2 <1 

Totol S 15 3 

Inside Centamineted Wells 

ANALYTICAL RESULTS (ug/1) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

Level 
490-48822-2 49CM8B22-3 490-4B822-5 49<MB822-6 490-4aB22.8 490-48622-13 

WEU ID NA MW23 MW24 MW25 MW26 MW27 MW27 Dup 

Dole Colleded NA 3/18/2014 3/18/2014 3/18/2014 3/18/2014 3/18/2014 3/18/2014 

1,1,1-trichloroethone <I <1 <I <1 <1 <1 

1,1,2,2-tetrochlQroelhare <1 <1 <1 <1 95 97 

1,1,2-trichloroelhone <1 <I <1 <1 130 130 

1,1-dichIoroethane 3 <I <1 <1 <1 <1 

1,1 •dichloroethene <1 <1 <1 <1 36 36 
1,2-dichlorobenzene <1 <1 <1 <1 <1 <1 

1,2-dichloroethone <1 <1 <1 <1 <1 <1 

1,2<dich]eroprepone <I <I <1 <1 1 1 
1,3*dlchlorobenzene <1 <1 <l <1 <1 <1 

1 ,A*dicMorobenzene <1 <1 <1 <1 <1 <1 

Benzene <1 <1 <1 <1 5 5 

Corbon Tetrachloride <1 <1 <1 <1 <1 <1 

Chlorobenzene < <1 <1 <1 <l 3 3 

Chloroform o <1 <1 <l <1 <1 <1 

Cis-1,2-dichloroeihene 8 17 <1 <1 1 270 260 
Ethyl Benzene <1 <1 <1 <1 <1 <1 

Methyl Chloride <1 <1 <1 <1 <1 1 

TetrochloroeThene 2 5 <1 <1 20 20 

Toluene <1 <1 <1 <1 <1 <1 

T rons-1,2-dichloroethene <1 <1 <l <1 4 4 

Trlchloroethene 6 2 <1 <1 31 30 

Vinyl Chloride <1 <1 1 <1 160 150 

Totol 28 7 1 0 755 737 

TABIC CONTINUSS 

HUU& ASSOCIATES. NC 
MAS0I4.0HI0 

APRIL 3015 
DrT009J00^4 



CHEM-DYNE TRUST 
CHEM-DYNE SUPERFUND SITE 

HAMILTON, OHIO 
2014 ANNUAL REPORT 

TABLE 16 

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

ANAimCAL RESULTS (ug/l) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

Level 
490-48822.1 490.48954.9 490-4895+4 490-48954-12 490-48954-10 490-48954-11 

WELL ID NA MW29 MW37 MW38 MW39 MW40 MW40-DUP 

Dale Colleded NA 3/18/2014 3/20/2014 3/20/2014 3/20/2014 3/20/2014 3/20/2014 

1,1,1 -trichloroethane <I <I <1 <1 <1 <1 
1,1,2.2>?errochloroerhane <1 <1 <1 <1 <I <1 

1 ,T .2>trid>loroethane <1 <1 <1 <1 <1 <1 

1,1-dIcMoroethone <1 <1 <1 <1 <1 <I 

1,1'didilofoelhene <1 <1 <1 <1 <1 <1 

1,2'dIcMorobenzene <I <1 <1 <1 <1 <1 

1.2-dichloroethane <1 <1 <1 <1 <1 <! 
1.2'dichloropropane <1 <1 <1 <1 <1 <1 

1,3-didilorobenzene Q <1 <1 <1 <1 <1 <1 

I ,d-dichlorobenzene g <1 <1 <1 <1 <1 <1 

Benzene s <I <1 <1 <1 <1 <1 

<I <1 <1 <1 <1 <1 

CMorobenzene < <1 <1 ; <1 <1 <1 <1 

CWorofprm 
8 

<1 <1 <1 <1 <1 <1 

Os-1,2-didiloroe^tene 8 <1 4 21 2 <I <1 

Ethyl Benzene <1 <1 <1 <1 <1 <I 

Methyl Otioride <1 <1 <1 <1 <1 <1 

Tetrodiloroethene 2 <1 <1 <1 <1 <1 
Toluene <1 <1 <1 <1 <1 <1 

T rons< 1.2'dichioroefhene <1 <1 <1 <1 <1 <I 
Trlchloroefhene 3 <1 <1 <1 <1 <1 
Vtnyl Chlende <I 1 2 <1 <1 <I 

Total 5 5 23 2 0 0 

ANAimCAL RESULTS (ug/I) 

PARAMETER ( SAMPLE NUMBER 
Cleanup 

Level 
490-489S4-7 490-48822.4 

WELL ID NA MW4I MW42 
Dote Colleded NA 3/20/2014 3/18/2014 
1,1,1 •trichloroelhane <1 <1 
1,1,2,2-tetrochloroethane <1 <1 

l,l,2<trichloroethone <! 1 
i,1-didtloreethane <1 <1 

1,1 •dichloroethene <1 <1 
1,2*did)lorobenzene <1 <1 
1.2*didtloroethone <1 <1 

1,2-dichloropropone <1 <1 

1,3<dichlorobenzene U <1 <1 
1 ,d>dicMorobenzene g <1 <1 

Benzene s <1 <1 
Corbon Tetrochioride o <1 <1 

CWorobenzene <1 <1 
Chiorolorm w <1 <1 

Cis* 1,2*dtchloreethenc o 6 12 
Etftyl Benzene <1 <1 

Methyl Chloride <1 <1 

Tetrachloroetbene <1 3 r^V^" 7 
Toluene <1 <1 •• •'•y-- •; • 
Tran$-l,2-dichloroethene <1 <1 •'"! 'V;' i 

Trlchlofoethene <1 5 
Vinyl Chloride <1 1 
Total * 22 

Notn 

Al anolytct vAtg U4. IPA Mtlhed <2606. 

«. < hcBcoNs a concerUrotlon l*u Ihon th« reportktg Imir. 

•OLD btdkotvs d*t*ctcd fKirom*r»r. 

SHAOlO toiob Indlcale o weN excttdlno oction lavtb. 

Total VOC voluoi hov* been rounded to the neorett whole mm^r vohio; acrolein delectloni ore excluded from these valves. 

NS s Net lompled 

HULL • ASSOCIATES. K. 

A\ASON.OHK> 
APtll2015 

OYT009.200.0004 



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 

Extraclion Wells 

AKALYTlCAl RESULTS (ug/l) 

PARAMETER / SAMPIE NUMBBt 
Oeanup 

490-55705-4 490-55705-2 490-55705-1 490-55705-15 490-55705-6 490-55705-7 

WELL ID Uvet SE-3 SE-6 SE-7 SB-t SE-10 SE-11 

Date Collected 6/17/2014 6/17/2014 6/17/2014 6/17/2014 6/17/2014 6/17/2014 

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

J,1,2,2-letrachloroefhQne 2 <1 6 <l <1 <1 

1,1,2-tnchloroethone 2 <1 8 1 <1 <1 

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

1,1 -dichloroelhene <1 <1 2 <I <1 <1 

1,2-dichlofoben2ene <1 <1 <1 <I <1 <1 

],2-d!chloro« thane 1 <1 1 <1 <I <I 

1.2-dichloropropane y. <1 <1 <1 <1 <1 <1 

1,3-dichlorobenzene 0 <1 <1 <1 <1 <1 <1 

1,4-dichlorobenzene > <1 <1 <1 <1 <1 <1 

Benzene <1 <1 <1 <1 2 4 
Carbon Tctradilorlde <1 <1 <1 <1 <1 <1 

Chlorobenzene ? <1 <I 1 <l <1 <1 

Chloroform 8 <1 <1 <1 2 <1 <1 

Cis-1,2.dichlofoelhene • 23 18 2 2 5 
Ethyl Benzene <1 <1 <1 <1 2 <1 
Tetrochloreethene 9 1 15 11 <1 <1 

Toluene <1 <1 <1 <1 <I <1 

Trans-1,2-dkhloro«lhen« <1 <1 2 <1 <1 <1 

Trichloroeriiene 2 7 8 5 <1 <1 

Vinyl Chloride <1 1 6 <I <1 4 
Total 24 32 67 21 6 13 

ANALYTICAL RESULTS (ug/l) 

PARAMETER / SAMPLE NUMBER 
Cleonup 

490-55705-8 490-55705-14 490-55705-9 490-55705-10 490-55705-12 490-55705-13 

WELL ID Level SE-12 SE-13 SC-14 SE-IS 5E-16 SE-16DUP 

Dale Collected 6/17/2014 6/17/2014 6/17/2014 6/17/2014 6/17/2014 6/17/2014 
1,1,1-trlchloroethane <1 <1 <1 <1 <1 <1 

1,1,2,2-tetrodiloroelhone <1 <1 <1 <1 <1 <1 

1,1,2-tr1chloroethone <1 <1 <1 <1 <1 <1 
1,1 -dichloroethorte 1 <1 <I <1 <1 <1 
1,1-dichlofoethene <i <1 <1 <1 <1 <1 

1,2-dichbrebenzcne 2 <1 <1 <1 <1 <1 

1,2-dichlorocthane <I <1 <1 <1 <1 <1 
1,2-dlch1oropropone v> <1 <1 <1 <1 
1,3-dich(or©benzene <1 <1 <1 <1 <I <I 

1,4-dichlorobenzen« > <1 <1 <1 <I <1 <1 

Benzene 1 <1 <1 <1 <1 <1 <1 
Carbon Tetrachloride 

h-< <1 <1 <1 <1 <1 <1 
Chlorobenzene <1 <1 <1 <1 <1 <1 
Chloroform 8 1 <1 <1 <1 <1 <1 
Cis-1,2-dkhloroethene IS 12 29 4 <1 <1 

Ethyl Benzene <1 <1 <1 <1 <1 <1 
T e t rachloroethene 9 <1 <1 <1 <1 <1 
Toluene <1 <1 <1 <1 <1 <1 
T rons-1,2-didtloroethene <1 <1 1 <1 <1 <1 
Tridtloroertiene 2 <1 11 6 <1 <1 

Vinyl Chloride 5 <1 <1 <1 <1 <1 

Totoi 36 12 41 10 0 0 

TABLE CONTINUES 

HUi & ASSOCIATES, INC 
MASON, OHIO 

AWIt 2015 
DYT009.200.0004 



CHEM-OYNE TRUST 

CHEM-DYNE SUPERFUND SITE 
HAMILTON, OHIO 

2014 ANNUAL REPORT 

TABLE 1/ 

SUMMARY OF ANALYTICAL RESULTS FOR THE JUNE 2014 QUARTERLY EVENT 

DETEaED COMPOUNDS ONLY 

ANALYTICAl RESULTS (ug/l) 

PARAMETER / SAMPLE NUMBER 
Qeanup 

4M-5S705-3 490-55705-16 490-55705-17 

WEU ID Uvel IE-1 IE-3 IE-8 

Dot* Cellecled 6/17/2014 6/17/2014 6/17/2014 

1,1,1 •tricMoroe'hane <1 <1 3 
1,1,2,2-felrachloroethone 32 <1 17 
1,1,2-tricMoroefhane 47 <1 20 
1,1 -dichloroethane 2 <1 4 
1,1 -dicNoro«thene 20 <1 5 
1,2.dJchloroben2ene 2 <1 2 
1,2-dichloroethane • <1 • 
1,2-dichloropfopaae V) <1 <1 <1 

1,3 -dichlorobenzene 1 <1 <I 

1,4-dichIorobenzcne > <1 <1 <1 

Benzene 1 1 <I 4 
Carbon Tetrachloride < <1 <I <1 

Chlorobenzene 14 <1 15 
Chloroform g 1 <1 2 
Cis-1,2-dichloroethen« 110 15 45 
Ethyl Benzene <I <1 20 
Tetrochloroethene 3t <1 7 
Toluene <I <1 3 
Tron$-1,2-dichloroethene 6 <1 10 
Trichloroethene 32 <1 • 
Vinyl Chloride 23 4 31 
Tofol 338 19 204 

Inside Cenlomineled Wells 

ANALYTICAL RESULTS (UB/T) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

490-5S430-1 490-55029-1 a 490-55029-19 490-55029-17 490-55029-16 490-55029-15 

WELL ID Level G-2 MW-4 MW-7 MW-9 MWIO MW13 

Dote Collected 6/12/2014 6/10/2014 6/10/2014 6/10/2014 6/10/2014 6/10/2014 
1,1,1 -trichioroelhane 1 <1 5 <1 <I <1 

1,1,2,2-tetrochloroefhQne <1 <1 <1 <1 1 <1 

1,1,2-lr1ch1oroethoiic <1 <1 <1 <1 2 <1 

1,1 -dichloroethone <1 <1 <I <1 <1 <1 

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

1,2-dichlorobenzefle <1 <1 <1 <1 <1 <1 

1,2-dichloroethone <1 <1 <1 <1 <1 <1 
1,2-dichloropropcvie <1 <1 <1 <1 <1 <1 
1,3-dichIofoben2ene O <1 <1 <1 <1 <1 <1 

1,4-dichlorobenzene > <1 <1 <1 <1 <1 <1 

Benzene <l <1 <1 <1 <I <I 

Carbon Tetrochlorkle < <1 <1 30 <1 3 <I 

Chlorobenzene <1 <1 <1 <1 <1 <1 

Chloroform 8 <1 <1 14 <1 8 <1 
Cs-1,2-dich1oroethene <1 1 <1 <1 2 2 
Ethyl Benzene <1 <1 <1 <1 <1 <1 

20 <1 <1 <1 12 2 
Toluene <1 <1 <1 <1 <1 <1 

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

Trichloroethene 3 28 <1 <1 4 2 
Vinyl Chloride <1 <1 <1 <1 <1 <1 
Total 24 29 49 0 32 6 

rAILf CONTINUES 

HUli A ASSOCIATES. NC 
MA50KOHIO 

AfBIL 20IS 
OYT009J00.0004 



CHEM-DYNE TRUST 

CHEM-DYNE 5UPERFUND SITE 

HAMILTON, OHIO 

2014 ANNUAL REPORT 

TABLE 17 

SUMMARY OF ANALYTICAL RESULTS FOR THE JUNE 2014 QUARTERLY EVENT 

DETECTED COMPOUNDS ONLY 

ANALYTICAL RESULTS (vg^I) 

PARAMETER / SAMPLE NUMBER 
Qeanup 

490-55420-4 490-55029-4 490-55029-5 490-55029-1 490-55029-2 490-55029-13 

WELL ID Level MWIS MW23 MW 24 MW-25 MW26 MW-27 

Dot* Collecf«d 6/I2/20I4 6/9;20U 6/9/2014 6/9/20U 6/9/2014 6/9/2014 

1,1,1-trkhloroefhon« 3 <I <1 <l <) <1 

1,1,2,2-retrachloroethan« 520 <1 <1 <1 <1 

l,1,2-lrkMoro«fhone 540 <1 <1 <1 <1 58 
1,1 -dichlorocthone 11 3 <1 <1 <\ <1 

1,1-dichloroethene 130 2 <I <I <\ i 
1,2-dicMo<-oben2ene 4 <I <I <1 <\ <1 

1,2-dIchloroertiane 60 1 <1 <1 <1 <1 

1,2-d»^ioropropone V) 2 <1 <1 <1 <1 <1 

1,3-dichlorobenzene 5 <1 <1 <1 <1 <1 

1,4-dichlofoben2ene > 3 <1 <1 <1 <! <1 

Benzene % 6 <I <1 <1 <1 5 
Carbon Telrachlorlde < <1 <1 <1 <1 <1 <1 

Cblorobenzene 3 2t <1 <1 <1 <1 

Chloroform g 15 <1 <1 <I <1 <1 

Cis-1,2-dW»loroefhene 410 23 • 1 1 63 
Erhyl Benzene <1 <1 <\ <1 <1 <1 

Terrochioroethene 1.600 3 5 <1 <1 6 
Toluene <1 <1 <1 <1 <1 <1 

T ram-1,2*dkhloroelhana 28 <1 <I <1 <1 <1 

Trldiloroethene 790 10 7 <I <1 8 

Yinyl Chloride •7 <l <1 <1 <1 92 
Totoi 4242 42 20 1 1 265 

ANALYTICAl RESULTS (us/I) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

490-55029-3 490-SS42O-3 490-SS029-9 490-55029-a 490-55029-10 49O-55029-11 

WELL ID Uvel MW29 MW3I MW37 MW38 MW39 MW-39-OUP 

Dole CoUected 6/9/2014 6/12/3014 6/9/3014 6/9/2014 6/9/2014 6/9/3014 

1.1,1 -trlchiereelhane <I 2 <1 <1 <1 <1 

1.1,2,2-letrachloroethone <1 <1 <1 <1 <1 <I 

l,i,2-»richloroertwjne <1 2 <1 <1 <I <1 

1,1 -dkhloroelhone <I <1 <1 <1 <1 <1 
1,1-dkWoroelhene <1 1 <1 <1 <1 <1 
1,2-dkhlorobenzene <1 <1 <1 <1 <1 <1 

1,2-dichloroethone <1 <1 <I <1 <1 <1 

1,2-dkhloroprepcine <1 <1 <1 <1 <1 <1 
1.3-dichlorobenzene 8 <1 <1 <1 <I <1 <1 
1,4-dtchloroben2ene > <1 <I <1 <1 <1 <1 
Benzene <1 <1 <1 <1 <1 <1 

Carbon Tetrodiioride 
•-< <1 <1 <1 <1 <1 <1 

Chlorobenzerte 9 <1 <1 <1 <1 <1 <1 
Chloroform S <1 <t <1 <1 <1 <1 
Cis-1,2-dtchlereethene <1 8 <1 2 3 3 
Eihyl Benzene <1 <1 <1 <1 <1 <1 

TelrachloroeThene <1 7 <1 <1 <1 <1 

Toluene <1 <1 <1 <1 <I <1 

Trans-1.2-dichloroelhena <1 <1 <1 <1 <1 <! 
<1 • <I <I <I <I 

Vinyl Chloride <I 1 <I <1 <1 <1 

Torol 0 29 0 2 3 3 

TABLE CONTINUES 

HUUAASSOOATE^MC 
MASON, OHK> 

APMlSOtS 
DrT009.300.0004 



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 

ANALTTtCAl RESULTS (wi/l) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

490-5502902 490-55029-7 490-55029-6 

WELL ID Uvet MW40 MW4I MW42 

Dot* CotI«toil 6/9/20M 6/9/2014 6/9/2014 

1,1,1 -trichloroeihane <1 <1 <\ 
1,1,2,2-lefroch!oro«lhane <1 <1 <1 

l,l,2-tfichloroe»hQne <I <1 2 

1,1 -dichloroethane <1 <1 <1 

1,1 -dichloroethen* <1 <1 1 

1,2-dichlorob«nzen« <1 <1 <1 

1,2-dkhloroethan« <1 <1 <1 

1,2-dichloropropone irt <I <1 <1 

1,3-d!ch1orob*nzen« <1 <1 <1 

1,4-dlchlorobenzen« > <1 <1 <1 

Benzene o <1 <1 <1 

Corbon TetroeWorlde < <1 <1 <1 

Gilorobenzene a <1 <1 <1 

Chloroform o 
o <1 <1 <1 

as-1.2-dSchloreelhene <1 9 20 

Ethyl Benzene <1 <1 <1 

Tetrochlofoethene <1 <1 7 

Toluene <1 <1 <1 

Trons-1,2*dichloroeihene <1 <1 1 

Trkhloroefliene <1 <1 • 

s 1 <1 1 1 

Totol 0 10 40 

ins Id# Uncentominoted Wells 

ANALYTICAL RESULTS (ug/() 

PARAMETER / SAMPLE NUMBER 
Cleonup 

490-55420-2 490-55420-9 490-55420^ 490-55420-6 

WELL ID Level G5 G-5 0UP G6 MW2B 

Dote Celleded 6/I2/20I4 6/12/2014 6/12/2014 6/12/2014 

1,1,1 •trkhioroethone <1 <1 <1 <1 

l,l,2,2-tetro«Wofoertione <1 <1 <1 <1 

1,1,2-tricHoroethane <1 <1 <1 <1 

1,1 -dtchioroethone <1 <1 1 <1 

1,1 -dichloroelhene <1 <1 <1 <1 

1,2-dichIorobenzene <1 <1 <1 <1 

<1 <1 <1 <1 

1,2-dichloropropone y*. <1 <1 <1 <1 

1,3-dkhlorobenzene <1 <1 <1 <1 

1,4-dichlorobenzene > <1 <1 <1 <1 

Benzene o <1 <1 <1 <1 

Carbon Telrochioride 
»-< <1 <1 <1 <1 

Chiorobenzene ? <1 <1 <1 <1 

Chloroform o 
o 

<) <1 <1 <1 

Os-1,2-dichloroethene <1 <1 B <1 

Ethyl Benzene <1 <1 <1 <1 

Tetrochloroethene <1 <1 <1 <1 

Toluene <1 <1 <1 <1 

Trons-1,2-dtch1oroethene <1 <1 <1 <1 

Tridiloroelhene <1 <1 1 <1 

Vinyl Chloride <1 <1 <1 <1 

Total 0 0 10 0 

TABtf CONTINUES 

HUUtASSOaATeS.t<. 
MASON, OHO 

APRtl 3015 
DYT009.300.0004 



CHEM-DYNE TRUST 

CHEM-DYNE SUPERFUND SITE 
HAMILTON, OHIO 

2014 ANNUAL REPORT 

TABLE 17 

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

ANALYTICAL RESULTS [ug/l) 

PAItAMETER / SAMPLE NUMBER 
Cleanup 

490-55705-11 

WEUID Uvel Pswer PIcmlM 

DoleCetlacted A/17/2014 

1,1,1-Irkhloroelhooe <1 

1,1,2,2-tetrochloroethone <1 

1,1,2-trichloroethone <1 

l.l-dichlwoethone <1 

1,1 -dichioroethene <I 

1,2-dkh1orobenzene <1 

1,2-dichloroethane <1 

1,2-dtdiloropropane n <1 

1,3-dichkK-obenzene 0 <1 

1,4*dichlorobenzen« > <1 

Benzene 1 <1 

Corbon Telrochlorlde < <1 

CMorobenzene <1 

Chloroform 8 <1 

Cis-1,2-d!chloroeH>enc <1 

Ethyl Benzene <1 

Telrochloroelhene <1 

Toluene <1 

Trans-1,2-dichtoroethene <1 

Trichloroelhene <1 

Vinyl Chloride <1 

Total 0 

NelM 

Ail omiytM tMtMl «nktg EPA Malhod 6360B. 

o. < bdlcolM 9 eoAMatroiton !•» Dion it* rapcrKn 

lOlO tidlcol*! datccfad poramatafw 

SHAMB tatoh hdkar* • tvall aMaadtno ocKon lav 

Total VOC vohiat hova baan rowndad le ita naarav 

NS « Not aonptad 

9 oMchidad fron dtata voluat. 

HUU. A ASSOOATE^ k4C 
MASON, OHIO 

Araiaois 
DYT009.300X»04 



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 (ug/l) 

PARAMETER / SAMPLE NUMBER 
Cleonup 

490-61721-6 490-61721-U 490-61721-4 490-61721-18 490-61721-16 490^1721-19 

WELL ID Level SE-1 SE-3 SE-4 SE-6 SE-7 SE-8 

D«rte Collcded »/U/20H */1ft/20l4 9/16/3014 9/17/3014 9/17/3014 9/17/3014 

1,1,1 -IrkKbroefhone <1 <1 <1 <1 <1 <1 

l,l,2,2-t«trocWofoethan« <1 3 <1 1 3 <1 

1,t,2-lrkUoro*rhone <1 3 <! 3 S 1 

1,1-dichloroethon* <1 <1 <1 <1 <1 <1 

IJ-diehbroelhen* <1 2 <l <1 3 <1 

1,2-d!chbrob*nzen€ <» <1 <1 <1 <1 <1 

1,2-dkhbroeriMM <1 6 <1 <1 <1 <1 

1,2-dIcHoropropan* <» <I <1 <1 <1 

1,3'dichl«robenz«n« ij <1 <1 <1 <1 <1 <1 

M-dkhlorobtntn* g <1 <J <1 <1 <1 <1 

Scfizcne o <1 <I <1 <1 <1 <1 

Corbon TclrocMorM* <1 <1 <1 <1 <J <1 

CMorob«n2*fl« < <1 2 <1 <1 <1 <1 

? 
Q 

<I <1 <1 <1 <1 <1 

as-l,2-dlchtoro**M» o 4 13 <1 33 IS 15 

Ethyl l«nz«n« <1 <1 <1 <1 <1 <1 

M«lhrt Oibddt <1 <1 <1 <t <1 <1 

TelrechlorMth«n* <1 7 <! 1 10 9 

Toluen# <1 <1 <! <1 <1 <1 

Tram-1,2-dkMoro«th«M <J <1 <1 <1 1 <I 

TrkMorotihen* IS 3 <1 7 4 3 

Vinyl Ch»wW« <1 6 <1 3 7 4 

Total 16 50 0 37 47 33 

ANALYTICAL RESULTS (ugA) 

PARAMHER / SAMPLE NUMBER 
Cleonup 

490^1721-20 490-61721-21 490-61721-22 490^1721-3 49061721-23 490-61721-24 

WELL ID Level 5E-10 SE-Il SE-I2 5E-13 SE-14 SE-14 DUP 

Deri* Colltded 9/17/2014 9/17/3014 9/17/2014 9/16/2014 9/17/3014 9/17/1014 

1,1,1-lrkhbrMrhone <1 <1 <1 <1 <1 <1 

<1 <1 <1 <1 <1 <1 

1,1,2-trldibr*«ifiaM <1 <1 <1 <1 <1 <1 

1,1 -dichbrMlhom <1 <1 1 <1 <1 <1 

1,l-dicMoro«thtn« <1 <1 <1 <1 <1 <1 

l,2-dkhbrob«rutn« <1 <1 a <1 <1 <1 

1,2-dkhlorMthan* d <1 <1 <1 <1 <1 

1,3-didiloropropan* <1 <1 <1 <1 <1 <1 

l,3-d>chlorob*nz*n« u <1 <1 <1 <1 <1 <1 

1,4-dkhlorobmzMW > <1 <1 <1 <1 <1 <I 

6enz«M 0 1 a <1 <1 <1 <1 

Corbon TotrodderU* o <1 <1 <1 <1 <1 <1 

<1 <1 <1 <1 <1 <1 

CMoroform s <1 <1 <1 <1 <1 <1 

a$-1,3-dich)ero«lhtfl« s a 3 14 6 33 34 

Ethyl l«rrz«ne <1 <1 <1 <1 <1 <1 

Methyl Otbrlde <1 <1 <1 <1 <1 <1 

Telradiloroelhen* <1 <1 9 <1 <1 <1 

ToKiene <i <I <1 <I <1 <1 

Traru-1,2-dichioroethefM <1 <1 <1 <1 <1 <1 

Trichbroethen* <1 <1 3 <1 11 11 

Vinyl Chloride <1 3 9 <1 <1 <1 

Totol 3 7 34 6 34 35 

TABLICONTINUSS 

HULL & ASSOCIATES. NC 
MASON, OHIO 

APU 2015 
DYT009^i)004 



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} 

PARAMETER / SAMPLE NUMBER 
Cleanup 

490^1721-2 490-61721-1 490-61721-9 490-61721-17 490-61721-11 490-6I72I-5 

V/ELL ID Level SE-15 SE-16 5E-17 IE-1 IE-2 

Dal* Collected V/16/2014 9/16/2014 9/16/2014 9/17/2014 9/16/2014 9/16/2014 

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

1, t ,2,2-t«rra<:hlor««lhcn* <1 <1 <1 41 <1 <1 

1,>,2-lrichloro*rtMn* <l <> 1 52 <1 <1 

1,1 •dichloroa rhan* <1 <1 <1 a <1 <1 

l,l-dichloroeih«A* <1 <1 <1 17 <1 <1 

1,2-<r>ehlorob«nzene <1 <1 <1 a <1 <1 

1,2-dlchlc>ro«lhan« <1 <1 <1 7 <1 <1 

1,2-cl-KhlMopropone <1 <1 <1 <1 <1 <1 

£3 <1 <1 <1 1 <1 <1 

1 ^-dichbrobanzan* § <1 <1 <1 1 <1 <1 

Benzene o <1 <1 <1 1 <1 <1 

Carbon Telroditorld* ,2 <1 <1 <1 <1 <1 <1 

CMorobenzati* < <1 <1 <1 13 <1 <1 

Chlerolonn <1 <1 <1 1 <1 <1 

8 a <1 a 130 <1 

<1 <1 <1 <1 <1 <1 

Melhyl OtbrW* <1 <1 <1 <1 <1 <1 

TelroeMeraeilwM <1 <1 <1 59 <l <1 

ToHiem <1 <l <1 <1 <1 <1 

Tren*'l,2-<nchi»rMrtwn« <t <1 <1 4 <1 <1 

Tr)cMoroelh«fle 4 <1 1 33 <1 <l 

V-nyt OilorMe <1 <1 <1 39 <1 10 

Tetol A 0 s 313 0 32 

ANALYTICAL RESULTS (ug/I) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

490-61721-7 490-61721-8 490-61721-12 490-61721-13 490-61721-15 

WELL ID Level lE-4 lE-S IE-6 IE-6DUP lE-B 

DaleCelleded 9/16/2014 9/16/1014 9/14/2014 9/16/2014 9/17/1014 

1,1,1 •IricMoroefhoia <1 <1 <1 <1 3 

1,1,2,2'letrochter**>h«ne <l <I <1 <1 12 
(,1,2-trldikH-aetbana <1 <1 <! <1 9 

1,1 «dichloroathone <1 <1 <1 <1 a 
1,1-dkhIoroelheM <1 <1 <1 <1 4 

1,2 •dkhlorobenztne <1 <1 <1 <1 a 
l,2-dk)iloroelhon« <1 <1 <1 <1 7 

1,2-dichloropropOAe <1 <1 <1 <1 <1 

1,3-didilcrobenztfM U <1 <1 <1 <1 <1 

l,4-diehlorob«nztfla > <1 <1 <1 <1 <1 

Benzene <1 <1 <1 <1 4 

Carbon Tetrachloride o <1 <1 <1 <1 <1 

Chlorobenzen* > <1 <1 <1 <1 16 

Chloroform D 
Q 

<I <1 <1 <l a 
C>t'1,2-dIchlor**ihene O 2 a <1 <1 46 

Ethyl Benzeno <1 <1 <1 <1 20 

Mathyt Chtorkle <1 <1 <1 <1 <1 

Telrodiioroalhene <1 <1 <1 <1 5 

Toluene <1 <1 <1 <1 a . 
Trortt.l .2-^bre*fh*fi* <1 <1 <1 <1 10 

Tr'Khloroethone <1 <1 <1 <1 6 

Vinyl Chloride <1 <1 <1 <1 35 

Total 2 2 0 0 Ii7 

TABL£COtWNiXS 

HULl&AS$OaATES,MC 
MASOriOHIO 

APRIL 2015 
DYT009.200.0004 



CHEM-DYNE TRUST 
CHEM-DYNE SUPERFUND SITE 

HAMILTON, OHIO 
2014 ANNUAL REPORT 

TABLE 1B 

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

led and Uncontaminated Wells 

ANALYTICAL RESULTS (og/l) 

PARAMETER / SAMPLE NUMBER 
Claonup 

490-61113-1 490-61113-3 490-60B09-1S 490-61113-8 490-61113-9 490-61113-7 

WELL 10 Level G2 G5 G6 MW4 MW4 DUP MW5 

Date CoHeded Vf»f20\4 t/l/2014 9/4/20U 9/1/2014 9/1/2014 9/1/2014 

1,1,1 •IricMorMthon* 1 <1 <1 <1 <1 <1 

1,1,2,2-UtrocNorMltian* <1 <1 <1 <1 <1 <l 

l,1.2-lrScht«o«lhan» 3 <1 <1 <1 <1 <l 

1,1 •rfkhleracihdfM <1 <1 a <1 1 <l 

1,1-dkh>*ro«lhMe <1 <1 <1 <1 <1 <1 

1,2-dkhlorobtftUM <1 <1 <1 <1 <1 <1 

1,2-dIdileroerhane <1 <1 <1 <t <1 <1 

1,2-dlehlorQpropone <1 <\ <1 <) <1 <1 

),3-dichl«r«b«Az«n« (3 <1 <1 <1 <1 <1 <1 

l,4-dichlerob«n3«n« g <1 <1 <1 <1 <1 <1 

Benzene 1 <t <1 <t <> <1 <1 

Carbon TelrocWerMe <1 <1 <i <1 <1 <1 

< <1 <1 <1 <1 <1 <1 

CMorofarm ? <1 <1 <1 <1 <1 <1 

Cb-UKlkhloraeilwne 8 <1 <1 1 1 1 <1 

Ediyt Beiaene <1 <1 <1 <1 <} <1 

Methyl Chloride <1 <1 <1 <1 <1 

retredilareethene 14 <1 <1 <1 <1 <1 

reiuene <! <] <1 <1 <I <1 

<1 <1 <1 <1 <1 <1 

a <1 <1 32 32 a 
Vinyl CMoride <1 <1 3 <1 <1 <1 

felel 22 0 14 33 34 2 

ANALYTICAL RESULH (og/l) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

490-61112-11 49D4I1I3-18 49041113-10 490-60809-13 490-61113-2 490-61113-4 

WELL ID Level MW7 MW9 MW-10 MW12 MWI3 MW1S 

Dote Collected 9/a/3014 ayt/aou f/S/30l4 9/4/2014 9/1/2014 9/1/2014 

1,1,1-trkhtoroertiane 2 <1 <1 <I <I 3 

1,1,2,2-tetraeMoroethanc <1 <1 1 <1 <1 400 

),l,2-(rIchloroelhcine <1 2 2 <1 a S90 

(.l-dietOeroelhone <1 <1 <1 <1 <1 12 

l,1-d>chloraethene <1 <1 <1 <1 a 130 

U-dichlorobenzene <1 <1 <1 <1 <1 4 

l,2-dicMora«thone <1 <1 <1 <1 <1 47 

1,2-dichloropropone <1 <1 <1 <1 <1 a 
1,3-dichlorabenzenc t3 <1 <1 <1 <1 <1 * 
1,4-dichlorobenzene g <1 <1 <1 <1 <1 4 

Benzene a <1 <I <1 <1 <1 • 
Carbon Tetrachloride 2 U 17 3 <1 <1 <1 

Chlorobenzene < <1 <1 <1 <1 <1 40 

CMoroform 3 17 7 <1 <1 19 

Cii-1,2-di(Maro#tftefie § <1 <1 4 2 4 sie 
ethyl Bensene <1 <1 <1 <1 <1 <1 

Methyl Oilorlde <1 <1 <1 <1 <1 <t 

<1 1 10 1 7 1.400 

Toluene <1 <1 <1 <1 <1 <1 

rrans-1,2-dleMeroelheAe <1 <1 <1 <1 <1 aa 
2 <1 4 1 4 •40 

VWiyl Chloride <1 <1 <1 <1 a •2 

Telol 21 37 31 4 23 4372 

TA»LE CONTINUES 

HUlLl.A$SOaATCS,NC 
MASON, OHIO 

APXU.20)5 
DYT009.200.0004 



CHEM-DYNE TRUST 
CHEM-DYNE SUPERFUND SITE 

HAMILTON, OHIO 
2014 ANNUAL REPORT 

TABLE IB 

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

ANALYTICAL RESULTS (ug/l) 

PARAMEHR / SAMPLE NUMBER 
Cleanup 

490-60809-5 490-60809-6 490-60809-10 490-60809-11 490-60809-12 490-61113-15 

WELL ID Level MW19 MW20 MW21 MW22 MW22 0UP MW 23 

Dffte Colleded »/4/2014 f/4/3014 */4y20)4 f/4/2014 9/4/2014 9/9/2014 

1,1,1-irkhloroathone <1 <1 <1 <1 <1 <1 

1,1,2,3-tatrodtloracthfln* <1 <1 <1 <1 <1 <1 

l,1.2-lrieMoro«ihoM <1 <1 <1 <1 <1 

l,1*4kMorotlhwM <1 <1 <1 <1 <1 a 
i,1-dichlore«ih«n* <1 <1 <1 <1 <1 <1 

l,2-dicMorofa*nz*«te <1 <1 <1 <1 <! <1 

l,2-dichlofo«than« <1 <1 <1 <1 <1 <1 

1,2-dkhloropropan« <1 <1 <1 <1 <1 <1 

1,3-dkhlorob«nz*n« E3 <1 <1 <1 <1 <1 <1 

1/4-dichlor«b«nz*n« § <1 <1 <1 <1 <1 <1 

Banztn* 5 <1 <1 <1 <1 <1 <1 

Carbon T«trochh>rld* i2 <1 <1 <1 <1 <1 <1 

OilorobonzM* <1 <1 <1 <1 <1 <1 

Oiloroform 

S 
<1 <1 <1 <1 <1 <1 

a(-1.3-didt>erotlh«r>o S <1 <1 <1 <1 <1 II 

Eth/l 4»nzen« <1 <1 <1 <1 <1 <1 

Martiyl aiorid* <1 <1 <1 <1 <1 <1 

<1 <\ <1 <1 <1 4 
Tokiana <1 <1 <1 <1 <1 <1 

Tr«nj-1,2-dlchlore«rh«n« <1 <1 <1 <1 <1 <1 

Trkhloroatfion* <1 <1 <1 <1 <I 9 

Vinyl Chlorid* <1 <1 <1 <1 <1 <1 

Toiol 0 0 0 0 0 33 

ANALYTICAL RESULTS (wg/1) 

PARAMETER / SAMPLE NUMBER 

WEUID 
Pof 

Cleanup 

Uvel 

490-61113-16 490-61113-14 

•W30U 

490-61113-13 490-61158-e 

MW27 

t/IO/lOU 

490-60609-14 

9J4POH 

490-61113-12 

f/e/aoM 

,1,1-Irlchtoraethen* 

,1,3,2-tciroehlorMlhM* 

.l.3-»rkhlofMrhoM 

,2-etchlarob*n2«n* 

,2-c»lc>JofOpfopo»w 

l,3-dlch<orobeiaeft* 

Corb«iT«(rodilorid« 

TerroehlorMlhena 

r ram-1 .S-dSchlorMlhtfi* 
Trkchloroathan* 

I 
S 

TABLE CONTINUES 

HUU & ASSOCIATES. JHC. 
MASON, OHIO 

APiHL30}5 
DrT009.2000004 



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 
Claanup 

490-61113.S 490-61158-7 490-61156-5 490-61158-6 490-61158-3 490-61158-3 

WELL ID Laval MW31 MW 37 MW38 MW3BDUP MW 39 MW40 

DcilsColledcd 9/1/2014 9/10/2014 9/10/2014 9/I0/2OI4 9/10/2014 9/I0/3O14 

l.ljl-lrlehlorMttiaiie 1 <1 <1 <1 <1 <1 

<1 <1 <1 <1 <1 <1 

t, 1,2-ltlchJorMthan* S <1 <1 <1 <1 <1 

l,1-dk:hloroelhan« <1 <1 <1 <1 <1 <1 

l,1-dichioro«ihen* 1 <1 <1 <1 <1 <1 

l,2-dkhtorob«nzMi« <1 <1 <1 <1 <1 <1 

l,2-clichk>re«than* <1 <1 <1 <1 <1 <1 

1,2-clichloropr«paM <1 <1 <1 <1 <1 <1 

l,3-cnchlerab«iiztM 13 <1 <1 <1 <1 <1 <1 

1.4-dicMer«b*«3«n« ? <> <1 <1 <1 <1 <1 

9*nz»n* 5 
<1 1 <1 <1 <1 <1 

Carbon Talrad)ter(d* 2 <1 <1 <1 <1 <1 <1 

8 

<1 <1 <1 <1 <1 <1 

OJorolorm 

8 
<1 <I <1 <I <1 <1 

Ot-l.2-di<»<lorMih*na 8 * 4 1 a 4 <1 

Kaniana <1 <1 <1 <1 <1 <1 

Mtihyl Olorida <1 <1 <1 <1 <1 <1 

Tatrochloroathana « 1 <1 <1 <I <1 

Toloano <1 <1 <1 <1 <I <1 

Tr«oi-1,2-dichkiro*thafi« <1 <1 <1 <1 <1 <1 

s <1 <1 <1 1 <1 

Vinyl ChlafUa <1 3 <1 <1 <1 <1 

Taiol 21 9 • i 5 0 

ANALYTICAL RESULTS (ug/l) 

PARAMETER f SAMPLE NUMBER 
Claanup 

490-61 ISt.4 490-61158-1 

WELL ID Laval MW4I MW42 

Date Colleded 9/10/2014 9/10/2014 

1,1,1 -tr'idiferoadiona <1 <1 

<1 <1 

1,1,2-frkMoroalhona <1 3 a • 

1,1-<nchJoroal(Mna <1 <1 

I,1-dichlar««lhane <I 1 

\ ,2 -dtcblorabcruciM <1 <1 

<1 <1 

1,2*dkMM-apropana <1 <1 

1,3-dichlorobanzan* X <I <1 

1,4-dkhlwab*nxaM O > <1 <1 • 1 

lanzane "5 <1 <1 

<1 <1 

< <1 <1 • ». . • ' > 
Chbrofonn <1 <1 

CH.l,3.dicMoraalhM« o 13 17 • 

Ethyl lanzana <1 <1 

Maihyl Chiorld* <1 <1 

Tairochioroalhana <} 12 

TaW*n« <1 <1 

Tront-1.2-dicMoreathan* <1 1 

Trkhloroaltian* <1 10 .v'v 
Vinyl CMoride 3 <1 

rolol 15 44 

TABLf CONTINUES 

^&AS$OaATES,NC 
M*AS0N.OH»O 

Ann. 201 j 
OyT009^00JX)04 



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 

EIETECTED COMPOUNDS ONLY 

Compliance Wells 

ANAlYnCAL HfSUlTS (ug/l) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

Level 
490-60809-3 490-60809-4 

WELL ID G16 G24 

9{4I70\* 

.1,1-lrkhloroethone 

.1-dtcMoY«*4w>n* 

i,2.ifchloYeprepeB» 

,3-d(chlorobwa«n» 

t ,4-<*(iitorob«nztf>c 

Cerbon Telrochlortde 

r«frcKhtoro«1h«fM 

>s-l,2-dieMero«rti*ne 

Nolas] 

Al OfMl/TM lited above were tested usbig U.S. Ef A Method 6260B. 

e. < hdkalcs a conceniroKon less than the reporting Bmlt. 

•OLD Irtdkelet detected parameter. 

SHADBt toteb Mlcele a wen exceeding ocrion levels. 

Total VOC votues hove been routded to the nearest witole number vakie; acrolein detecKons ore excluded from these values. 

NS » not sampled 

HUU L ASSOCIATES, NC 

MASC^OHIO 

APRIL 2015 

DYT009.200.0004 



CHBM-OYNB TRUST 
CHEM-DYNE SUPERFUND SfTE 

HAMILTON, OHIO 
20U ANNUAL REPORT 

TABLE 8 

MONTHLY SUMMARY OF OPERATING HOURS AND VOLUME PUMPED BY ACTIVE EXTRACTION WELLS • 20T4 

Januery February Merch April May June 
Wen Gallons Gallons Gallons Gallons Gallons Gallons 

OP Hours 0PM Pumped OP Moure GPM Pumped OP Hours GPM Pumped OP Hours GPM Pumped OP Hours GPM Pumped OP Hours GPM Pumped 
1 IE-01 336 8 158,680 0 0 0 0 0 0 0 0 0 565 9 291,940 678 12 489,780 

IE-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 

Sum IE 1,080 49 1,993,540 666 37 1,489,980 744 37 1,660,510 720 38 1.638,290 1,219 48 1,623,460 1,367 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-06 744 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 
$£•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 1.400.870 866 23 905.710 744 20 896,670 720 21 890,830 587 18 647,430 580 11 476,110 
SE.11 744 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 6 341,000 719 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 

SumSE 5,952 100 4,509,890 1 5,328 97 3,836,820 5,951 97 4,262,790 5,759 127 5,442,270 4,587 134 5,157,280 4,661 107 4.484.540 
Sum lE^SE 7.032 149 6,503.430 1 5,994 134 5,326,800 6,695 134 5.943.300 6,479 165 7,080,560 5,805 182 6.960,740 6,028 159 6,624,560 

1 July August September October November December 
Wen Gallons Gallons Gallons Gallons Gallons Gallons 

OP Hours GPM Pumped OP Hours GPM Pumpwf OP Hours GPM Pumped OP Hours GPM Pumped OP Hours GPM Pumped OP Hours GPM Pumped 
iE-01 719 12 503,900 744 9 386,770 720.0 B 362,870 744 6 353,860 720 9 375,270 730 10 454.670 1 
IE-08 727 41 1,731,590 744 41 1,848,730 720.0 41 1,789.690 744 42 1,884,930 720 41 1,790,060 730 42 1,826,470 

Sum IE 1,446 53 2,235,490 1,488 50 2,235,500 1,440 50 2,152,360 1,488 50 2,238,790 1,440 50 2,165,330 1,459 52 2,281,140 

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 11 473,590 720 11 466.780 744 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 12 465,040 621.0 17 634,340 744 14 606,350 720 13 566,280 730 12 638,550 
SE-11 717 10 431,860 744 6 262,780 720.0 8 343,500 744 7 299,330 0 0 0 0 0 0 
$E-12 717 21 865,570 724 16 696,680 720.0 22 946.210 896 15 630,330 0 0 0 0 0 0 
SE-14 717 21 884,810 744 17 759,380 720.0 13 580,630 744 14 643,220 720 15 652,110 730 16 705,420 

Sum SE 5,058 96 4,140,650 1 5,092 80 3.503.380 4,955 94 3,766,740 5,158 75 3.270,540 3,600 54 2,353,570 3,662 49 2,168,430 
Sum IE4-SE 6,504 149 6.376,140 i 6,580 130 5,738,880 || 6,395 144 5,919,100 6,646 125 5,517,330 5,040 105 4,518.900 5,121 102 4,449,570 

HUa & ASSOOATES, INC 
MASON, OHIO 

AfttL 301S 
Dm09.300,0004 



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 

Exiraction Wells 

ANALYTICAL RESULTS (ug/1) 

PARAMEHR / SAMPLE NUMBER 
Cleanup 

Level 
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 5E-B SE-10 SE-11 

Dale Collected 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-tetrachloroethone <1 2.8 2.5 <1 <1 <1 

1,1,2-tricbloroethane <1 4.9 4.6 1.6 <1 8.5 

1,1-dichloroefhatie <1 <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<dichloroethone 5.7 <1 <1 <1 <1 1,4 

1,2-dichloropropane <1 <1 <I <1 <1 <1 

1,3-dichlorobenzene O <1 <1 <1 <1 <1 <1 

1 /-dlcWorobenzene 
> <1 <1 <1 <1 <1 <1 

Benzene 1 <1 <1 <1 <1 1.2 <1 

Carbon Tetrachloride 

"I 
<1 <1 <1 <1 <1 <1 

Chlorobenzene "I 1.2 <1 1 <1 <1 <1 

Chloroform g <1 <1 <1 <1 <1 <1 

Os-1,2-dichloroethene 15 25 20 22 1.8 7.6 

Ethyl Benzene <1 <1 <1 <1 <1 <1 

Tetrachloroethene 2.2 5.1 1.2 11 <1 2.2 

Toluene <1 <1 <1 <1 <1 <1 

Trans-1,2-dichk>roert>ofte <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 (ug/1) 

PARAMETER / SAMPLE NUMBER 
Cieonup 

Level 
490-68297-13 490-68297-14 490-68297-8 490-68297-2 490-68297-10 490-68297-11 

WELL ID NA SE-12 SE-12 DUP SE-13 SE-15 SE-16 

Dote Collected NA 12/8/2014 12/8/2014 12/8/2014 12/8/2014 12/8/2014 12/8/2014 

1,1,1-trichIoroetbone <1 <1 <1 <1 <1 <1 

\ ,1,2,2-tetrachloroethane <1 <1 <1 <1 <1 <1 

1,1,2-trlchloroethane <1 <1 <1 <1 <1 <1 

1,1 -dichloroethane 1.3 1.4 <1 <1 <1 <1 

l.l-dichloroethene <1 <1 <1 <1 <1 <1 

1,2-dlchlorobenzene 2.6 2.8 <1 <1 <1 <1 

1,2-dichloroethone <1 <1 <1 <1 <1 <1 

1,2-dichloropropane <1 <1 <1 <1 <1 <1 

) ,3-dichlorpbenzene u 
O <1 <1 <1 <1 <1 <1 

1 ,<<-dichlorobenzene > <1 <1 <1 <1 <1 <1 

Benzene 1 <1 <1 <1 <1 <1 <1 

Corbon Tetrodilorlde 
1— 

< 
? 

<1 <1 <1 <1 <1 <1 

Chlorobenzene 

1— 

< 
? <1 <1 <1 <1 <1 <1 

Chloroform 8 <1 <1 <1 <1 <1 <1 

Cls-1,2-dlch!oroefhene 13 13 1.8 24 1.9 <1 

Ethyl Benzene <1 <1 <1 <1 <1 <1 

Tetrochloroethene 11 11 <1 <1 <1 <1 

Toluene <1 <1 <1 <1 <1 <1 

Trcns-1,2-dIchloroethene <1 <1 <1 <1 <1 <1 

Trichloroethene 2.5 2.8 <1 11 2.7 <1 

Vinyl Chloride 5.2 5.4 <1 <1 <1 <1 

Total 35.6 36.4 1.8 35 4.6 0 

TABLE CONTINUES 

<UU*ASSOaATES,«NC 
AASON, OHIO 

APRI12015 
Dn009.200.0004 
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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) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

Level 
49D-6a297-4 490-68297-7 490-68297-9 

WELL ID NA IE-1 iE-3 IE-8 

Date Collected NA 1278/2014 12/8/2014 12/8/2014 
1,1,1 -trichloroefhone <1 <1 2.2 

1,1,2,2-tetrachloroethane 32 <1 7.3 

1,1,2-trichloroethane 39 <1 31 

1,1 -cRcWoroethane 1.5 <1 2.6 

1,1 -dichloroefhene 13 <1 2.1 

1,2-dichlorobenzene 1.7 <1 1,7 

1,2-dich(oroethane 6.2 <1 6 

1,2-dIchloropropane <1 <1 <1 

1,3-dIchlorobenzene 1.2 <1 <1 

1,4-dichlorobenzene > <1 <1 <1 

Benzene <1 <1 3.5 

Corbon Tetrachloride <1 <1 <1 

Chlorobenzene o> 
s 12 <1 13 

Oiloroform o 
o <1 <1 1.6 

Qs-1,2-dichloroethene 110 It 36 

Ethyl Benzene <1 <1 15 

Tetrochloroethene 51 <1 5 

Toluene <1 <1 1.1 

T rans-1,2-dichk)roethene 3.9 <1 6.9 

Trichloroethene 19 <1 4.3 

Vmy! Chloride 21 5.1 22 

Total 311.5 23.8 162.7 

Inside Contaminated and Unco nlaminotcd Wells 

ANALYTICAL RESULTS (ug/l) 

PARAMHER / SAMPLE NUMBER 
Cleanup 

Level 
490-68830-1 490-68830-7 490-68297-17 490-68558-3 490-68558-4 490-68558-1 

WELL ID NA G2 GS G6 MIAM MW-7 MW.9 

Dale Collected NA 12/15/2014 12/15/2014 12/9/2014 12/10/2014 12/10/2014 12/10/2014 

1,1,1-trichloroethene 1 <1 <1 <1 <1 <1 

1,1,2,2-tetrocbloroethane <1 <1 <1 <1 <I <1 

1,1,2-trichloroethane 1.1 <1 <1 <1 <1 3.1 
t,l-dichloroe thane <1 <1 3.1 1.3 <1 <1 

1,1-dkhJoroethene <1 <1 <1 <1 <1 <1 

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

1,2-dichloroefhane <1 <1 <1 <1 <1 <1 

1,2-dichloropropane <1 <1 <1 <1 <1 <1 

1,3-dtch!oroben2ene Q <1 <1 <1 <1 <1 <1 

1,4-dIchIorobenzene > <1 <1 <1 <1 <1 <1 

Benzene 
o 
t <1 <1 <1 <1 <1 <1 

Corbon Tetrachloride 
t— 

< <1 <1 <1 <1 4.5 59 

Chlorobenzene <1 <1 <1 <1 <1 <1 

Chloroform s <1 <1 <1 <1 1.6 27 

Os-1,2-dichloroethene <1 <1 4.9 1.4 <1 <1 

Ethyl Benzene <1 <1 <1 <1 <1 <1 

Tetrochloroethene 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 CONTtNUBS 

ULlt. ASSOCIATES, INC 
won owe 

APRa2015 
DYT009.200;0004 



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 

DHECTED COMPOUNDS ONLY 

ANALYTICAL RESULTS (ug/l) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

Uvel 
490-6B55B-2 490-68558-5 490-68830-8 490-68558-8 490-68558-6 490-68558-11 

V^LL ID NA MW-10 MW-13 MWI5 MW-23 MW-24 MW-25 

Date Collected NA 12/10/2014 12/10/2014 12/15/2014 12/11/2014 12/11/2014 12/11/2014 

1,1,1-trlchloroethone <1 <1 2.2 <1 <l <I 

1,1,2,2<1etrach]oroethone <1 <1 310 <1 <1 <1 

1,1,2-trichloroethane 1.3 <1 340 <1 1 <1 

IJ-dichloroethane <1 <1 B.5 2.7 1.2 <1 

Ijl-dicNoroethene <1 <1 100 <1 1.5 <1 

1,2*did\lorobenzene <1 <1 3.8 <1 <1 <1 

1,2-dkhloroethQne <1 <1 41 1 <1 <1 

1,2-dichloropr6pane <1 <1 1.1 <1 <1 <1 

1,3.dichlorobenzene O <1 <1 3.9 <1 <1 <1 

1,4-dichlorobenzene > <1 <1 2.4 <1 <l <1 

Benzene o <1 <1 5.6 <1 <1 <1 

Corbon Tetrachloride 
h-

3.9 <1 <1 <1 <1 <1 

Chlorobenzene 9 <1 <1 24 <l <1 <1 

Chloroform o 
o 9 <1 11 <1 <1 <1 

Cis'l ,2-dichloroethene 9.2 <1 350 19 11 <1 

Ethyl Benzene <1 <1 <1 <1 <1 <1 

T etrachloroethene 12 2.4 930 2.4 11 <1 

Toluene <1 <1 <1 <1 <1 <1 

Trons-1,2-dichIoroethen« <1 <1 24 <1 1.2 <1 

Trlchloroethene 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 

ANALYTICAL 1 RESULTS (us/l) 

PARAMETER / SAMPLE NUMBER 
Cleanup 

Level 
490-6S558-12 490-68558-13 490-68297-16 490-68558-9 490-68558-10 490-68830-10 

WELL ID NA MW-26 MW27 MW-28 MW-29 MW-29 DUP MW31 

Dale Collected NA 12/11/2014 12/11/2014 12/9/2014 12/11/2014 12/11/2014 12/15/2014 

1,1,1 'trichloroefhane <1 <1 <1 <1 <1 1.2 

1.1,2,2-tetrachloroeThone <1 49 <1 <1 <1 <1 

1,1,2-trkhloroethone <1 82 <1 1.8 1.9 1.6 

1,1 •dichloroethone <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*dichloropropone <1 <1 <1 <1 <1 <1 

1,3'dichlorobenzene u 
o <1 <1 <1 <1 <1 <1 

1,4-dichlorobenzene > <1 <1 <1 <1 <1 <1 

Benzene o <1 4.5 <1 <1 <1 <1 

Carbon Tetrachloride 
1-

? 
<1 <1 <1 <1 <1 <1 

Chlorobenzene 

1-

? <1 3.3 <1 <1 <1 <1 

Chloroform o 
o 

<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 

Tetrodrloroethene <1 9.5 <1 i 7.3 4.6 

Toluene <1 <1 <1 <1 <1 <1 

Trans-1,2-dichloroethene <1 4.5 <1 <1 <1 <1 

Trlchloroethene <1 13 <1 20 19 4 

Vinyl Chloride <1 170 <1 <1 <1 1 

Total 1.4 574.8 0 32.4 30.6 18.9 

TABLE CONTINUES 

UUt ASSOCIATES, INC 
lASOKOHIO 

AfULSOlS 
DYT0WJ0a0O04 



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 / SAMPU NUMBER 
Cleanup 

Level 
490-48830-11 490-6883O-4 490-68830-3 490-68830-6 490-68830-5 490-68830-3 

WELL ID NA MW31-DUP MW37 MW38 MW39 MW40 MW41 

Doto Collected NA 12/15/2014 12/15/2014 12/15/2014 12/15/2014 12/15/2014 12/15/2014 

1,1,1 -trlchloroethcne 1.3 <1 <1 <1 <1 <1 

1,1,2,2-TeTrochloroethane <1 <1 <1 <1 <1 <1 

1,1,2-trichloroefhane 1.4 1.3 <1 <1 <1 <1 

1,1 -dichloroefhone <1 <I <1 <1 <1 <1 

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

1,2>dlcKlorobenzene <1 <1 <1 <1 <1 <1 

1,2*dichloroethane <1 <1 <1 <1 <1 <1 

1,2-dIchloropropone a 
O 

<1 <1 <1 <1 <1 <1 

] ,3-dichlorobenzene 
a 
O <1 <1 <1 <1 <1 <1 

1,4->dichk>robenzene > <1 <1 <1 <1 <1 <1 

Benzene 
o 

<1 <1 <1 <1 1.8 <1 

Corbor Tetrochbrlde <1 <1 <1 <1 <1 <1 

Chlorobenzene 9 <1 <1 <1 <1 <1 <1 

Chloroform O 
o <1 <1 <1 <1 <1 <1 

Cis-1,2<dichloroethene 6.3 1.2 1.9 2.4 <I 5.8 

Ethyl Benzene <1 <1 <1 <1 <1 <1 

Tetrochioroelhene 4.3 <1 <1 <1 <1 <1 

Toluene <1 <1 <1 <1 <1 <1 

Troru-1,2'dlchloroetherte <1 <1 <1 <1 <1 <1 

Trichloroelhene 3.7 <1 <1 <1 <1 <1 

Vkiyt Chloride <1 <1 <1 <1 <1 <1 

Tolol 17.1 3.5 8.9 2.4 1.8 5.8 

ANALYTICAL RESULTS (ug/l) 

PARAMHER / SAMPLE NUMBER 
Cleanup 

Level 
490-68558-7 

WELL ID NA MW-42 

Date Collected NA 12/11/2014 

1,1,1 -trlchloroetbone <l 

1,1,2,2-tefrochloroethane <1 

1,1,2-tricWoroethone 

1,1 -dichloroethane <1 

1J-dichloroethene 1.1 

1,2-dichlorobenzene <1 

1,2-dkhloroethane <1 

1,2-dichloropropane 
0 
o 

<1 

1,3-dichlorobenzene 
0 
o <1 

1,4-dichlorobenzene 
> <1 

Benzene 1 <1 

Carbon Tetrachloride 
t— 

<1 

Chlorobenzene o> <1 

CWoroform o 
o <1 

Cls-1,2-dichloroethene 14 

Ethyl Benzene <1 

Tetrochloroethene 4.6 

Toluene <1 

T rons-1,2-dichloroethene <1 

TrIchloroeHiene 5.1 

Vinyl Chloride 1.2 

Total 27.4 

NCMM 

All onolytM obov* w*r* wfag OS. tPA M«*od 13601. 

(L < btdkoMi a cancMtrotien Ian than #M r«parting Mt. 

tOLD kMlkatti rialKtad pormtar. 

SHAOfO total* btdkora o waB axcaad»>g acfiofl Wralt. 

TonI VOC aohtai hova baan roundad to *a naoratf whola wdMr woluaj oqaliii datacacw ora aadidad from diasa voiuaa. 

HULL t ASSOCIATES. INC 

MASON, OHIO 

AP8IL30)5 

DYT009.30aOOCW 



G-17 

MW-17IJ.G.20 

G-19 

G-23 

G-22 G-21 

G-25, 
G-24 

iylW>16 

SOURCE: SITE PLAN DIGITIZED FROM CRA CONSULTING ENGINEERS DRAWINGS 
'EXTRACTION AND INJECTION SYSTEM GENERAL FORCEMAIN LAYOUT'(DRAWING 
NUMBER 84. PLAN 9. DATED MARCH 1986) AND 'GENERAL LAYOUT OF REMEDIAL 
SYSTEMS (DRAWING NUMBER 77, PLAN 2, DATED MARCH 1985). 

Mw-1 m-z 

ybHULL 

LEGEND 

,IE-# 

>SE-

SI-• 

-f" 
+' 

IHP-# 

^SE-

G-

.6-

• 
12.11 

NO 

SCALE M FECT 
FENCE LINE 
CHEM-DYNE SITE BOUNDARY (REMEDIAL 
ACTION PLAN 1965, CONESTOGA-ROVERS 

INJECTION MAIN 

EXTRACTION MAIN 

DISCHARGE LINE 

INTERMEDIATE EXTRACTION WELL 

SHALLOW EXTRACTION WELL 

SHALLOW INJECTION WELL 

GROUNDWATER MONITORING WELL (SHALLOW) 

GROUNDWATER MONITORING WELL (SHALLOW) 

GROUNDWATER MONITORING WELL (INTERMEDIATE) 

GROUNDWATER MONITORING WELL (INTERMEDIATE) 

PIEZOMETER CLUSTER 

SINGLE PIEZOMETER 

CITY OF HAMILTON POWER PLANT WELLS 

OPERATIONAL EXTRACTION WELL 

50 - 100 

ICQ - 200 

200 - 500 

500 - 1,000 

> 1,000 

HISTORIC PLUME BOUNDARY 

TOTAL VOC CONCENTRATION IN UQ/L 

NOT DETECTED 

NOTES: 
EXTRACTION WELL IE-8 AND MONITORING WELLS MW'37 THROUGH MW-42 WERE 
INSTALLED JANUARY 2009. 

ISOCONCENTRATION FIGURES WERE PREPARED USING GROUNDWATER DATA FROM 
PERMANENT MONITORING LOCATIONS ONLY. 

ACROLEIN DETECTIONS NOT INCLUDED IN DETERMINING TOTAL VOC 
CONCENTRATIONS. 

BROWNFIELDS 
SHALE OIL & GAS ^ 
VJARTF MANAGEMENT 2015 Hull A Associates, Inc. 
CMWTPnNMFNTAL 459-9677 ENVIRONMENTAL Suit# 300 Fix: (513) 459-9869 
ALTERNATIVE ENERGY llason, Ohio 4S040 ww.hulllnc.co# 

CHEM-DYNE SUPERFUND SITE 

FIGURE 12 
SHALLOW ISOCONCENTRATION MAP 

(JUNE 2014) 
HAMILTON, BUTLER COUNTY, OHIO 

PROJECT NO.: DYT009 

CAD DWG FILE: DYT009.200.0007 

SUBMITTAL DATE: MARCH 2015 

PLOT DATE: 3/31/15 



G-17 

MW-1^j^-20 

G-19 

G-23 

G-22 ̂G-21 

G-2S 
G-24 

MW-16 

SOURCE: SITE PLAN DIGITIZED FROiyI CRA CONSULTING ENGINEERS DRAWINGS 
'EXTRACTION AND INJECTION SYSTEM GENERAL FORCEMAIN LAYOUT'(DRAWING 
NUMBER 84, PLAN 9, DATED MARCH 1986) AND 'GENERAL LAYOUT OF REMEDIAL 
SYSTEMS (DRAWING NUMBER 77, PLAN 2, DATED MARCH 1985). 

MW-1 MW-2 

yE.HULL 
BROWNFIELDS 
SHALE OIL & GAS 
WASTE MANAGEMENT 
ENVIRONMENTAL 
ALTERNATIVE ENERGY 

LEGEND 

^IE-« 

^SE 

SI-
• 

+' 
^HP.# 

LG-

.SE-

m 
• 

12.11 

NO 

SCAUE IN FEET 
FENCE LINE 
CHEM-DYNE SITE BOUNDARY (REMEDIAL 
ACTION PLAN 1985, CONESTOGA-ROVERS 

INJECTION MAIN 

EXTRACTION MAIN 

DISCHARGE LINE 

INTERMEDIATE EXTRACTION WELL 

SHALLOW EXTRACTION WELL 

SHALLOW INJECTION WELL 

GROUNDWATER MONITORING WELL (SHALLOW) 

GROUNDWATER MONITORING WELL (SHALLOW) 

GROUNDWATER MONITORING WELL (INTERMEDIATE) 

GROUNDWATER MONITORING WELL (INTERMEDIATE) 

PIEZOMETER CLUSTER 

SINGLE PIEZOMETER 

CITY OF HAMILTON POWER PLANT WELLS 

OPERATIONAL EXTRACTION WELL 

50 - 100 

100 - 200 

200 - SOD 

500 - 1,000 

> 1.000 

HISTORIC PLUME BOUNDARY 

TOTAL VOC CONCENTRATION IN ug/L 

NOT DETECTED 

NOTES: 
EXTRACTION VCLL IE-8 AND MONITORING WELLS HW-37 THROUGH UV-42 WERE 
INSTALLED JANUARY 2009. 

ISOCONCENTRATION FIGURES WERE PREPARED USING GROUNDWATER DATA FROM 
PERMANENT MONITORING LOCATIONS ONLY. 

ACROLEIN DETECTIONS NOT INCLUDED IN DETERMINING TOTAL VOC 
CONCENTRATIONS. 

(S)2015 Hull li Associatei, Inc. 
4770 Duke Drive Phone: (513) 459-9677 
Suite 300 Fix: (513) 459-9869 
Hason, Ohio 45040 mnr.hullinc.coa 

CHEU-DYNE SUPERFUND SITE 

FIGURE 13 
INTERMEDIATE ISOCONCENTRATION MAP 

(JUNE 2014) 
HAMILTON, BUTLER COUNTY, OHIO 

PROJECT NO.: DYT009 

CAD DWG FILE: DYT009.200.0007 

SUBMITTAL DATE: MARCH 2015 

PLOT DATE: 3/31/15 



G-17 

MW-17I.I G-2Q 

G-19 

G-23 

G-22 ̂G-21 

G-25, 
G-24 

MW-16 

M-
SOURCE: SITE PLAN DIGITIZEO FROM CRA CONSULTING ENGINEERS DRAWINGS 
'EXTRACTION AND INJECTION SYSTEM GENERAL FORCEMAIN UYOUT'(DRAWING 
NUMBER 64, PLAN 9, DATED MARCH 1986) AND 'GENERAL LAYOUT OF REMEDIAL 
SYSTEMS (DRAWING NUMBER 77, PLAN 2, DATED MARCH 1985). 

MW-1 MIV-2 

yi.HULL 
BROWNFIELDS 
SHALE OIL & GAS 
WASTE MANAGEMENT 
ENVIRONMENTAL 
ALTERNATIVE ENERGY 

LEGEND 

IE-# 

SE-

SI-• 

HP-# 

SE-

• 
12.11 

NO 

SCALE IN FECT 
FENCE LINE 
CHEM-DYNE SITE BOUNDARY (REMEDIAL 
ACTION PLAN 1985, CONESTOGA-ROVERS 

INJECTION MAIN 

EXTRACTION MAIN 

DISCHARGE LINE 

INTERMEDIATE EXTRACTION WELL 

SHALLOW EXTRACTION WELL 

SHALLOW INJECTION WELL 

GROUNDWATER MONITORING WELL (SHALLOW) 

GROUNDWATER MONITORING WELL (SHALLOW) 

GROUNDWATER HONITORINQ WELL (INTERMEDIATE) 

GROUNDWATER MONITORING WELL (INTERMEDIATE) 

PIEZOMETER CLUSTER 

SINGLE PIEZOMETER 

CITY OF HAMILTON POWER PLANT WELLS 

OPERATIONAL EXTRACTION WELL 

50 - 100 

100 - 200 

200 - 500 

500 - 1,000 

> 1,000 

HISTORIC PLUME BOUNDARY 

TOTAL VOC CONCENTRATION IN UQ/L 

NOT DETECTED 

NOTES: 
EXTRACTION WELL IE-8 AND MONITORING WELLS UW-37 THROUGH MW-42 WERE 
INSTALLED JANUARY 2009. 

ISOCONCENTRATION FIGURES WERE PREPARED USING GROUNDWATER DATA FROM 
PERMANENT MONITORING LOCATIONS ONLY. 

ACROLEIN DETECTIONS NOT INCLUDED IN DETERMINING TOTAL VOC 
CONCENTRATIONS. 

©2015 Hull & Associates, Inc. 
4770 Ouke Drive Phone: (513) 459-9677 
Suite 300 Fax: (513) 459-9669 
Mason, Ohio 4SO40 vM.hullinc.coB 

CHEM-DYNE SUPERFUND SITE 

FIGURE 16 
SHALLOW ISOCONCENTRATION MAP 

(DECEMBER 2014) 
HAMILTON, BUTLER COUNTY, OHIO 

PROJECT NO.: DYT009 

CAO DWG FILE: DYT009.200.0007 

SUBMITTAL DATE: MARCH 2015 

PLOT DATE: 3/31/15 



G-17 

MW-ITr. G-20 

G-ig 

6-23 

G-22 ̂G-21 

6-25 
G-24 

MW'16 

SOURCE: SITE PLAN DIGITIZED FROM CRA CONSULTING ENGINEERS DRAWINGS 
'EXTRACTION AND INJECTION SYSTEM GENERAL FORCEMAIN LAYOUT'(DRAWING 
NUMBER 64, PLAN 9, DATED MARCH 1986) AND 'GENERAL LAYOUT OF REMEDIAL 
SYSTEMS (DRAWING NUMBER 77, PLAN 2, DATED MARCH 1985). 

M-
W-l MW-2 

yi.HULL 
BROWNFIELDS 
SHALE OIL & GAS 
WASTE MANAGEMENT 
ENVIRONMENTAL 
ALTERNATIVE ENERGY 

LEGEND 

,IE-# 

,SE-

SI-• 

¥ 

Q-

G-

.SE-

• 
12.11 

ND 

SCALE M FEET 
FENCE LINE 
CHEM-DYNE SITE BOUNDARY (REMEDIAL 
ACTION PLAN 1985, C0NESTO6A-R0VERS 

INJECTION MAIN 

EXTRACTION MAIN 

DISCHARGE LINE 

INTERMEDIATE EXTRACTION WELL 

SHALLOW EXTRACTION WELL 

SHALLOW INJECTION VELL 

GROUNDWATER MONITORING WELL (SHALLOW) 

GROUNDWATER MONITORING WELL (SHALLOW) 

GROUNDWATER MONITORING WELL (INTERMEDIATE) 

GROUNDWATER MONITORING WELL (INTERMEDIATE) 

PIEZOMETER CLUSTER 

SINGLE PIEZOMETER 

CITY OF HAMILTON POWER PLANT WELLS 

OPERATIONAL EXTRACTION WELL 

50 - 100 

100 - 200 

200 - 500 

500 - 1,000 

> 1,000 

HISTORIC PLUME BOUNDARY 

TOTAL VOC CONCENTRATION IN ug/L 

NOT DETECTED 

NOTES: 
EXTRACTION WELL IE-8 AND MONITORING WELLS HW>37 THROUGH MW-42 WERE 
INSTALLED JANUARY 2009. 

ISOCONCENTRATION FIGURES WERE PREPARED USING GROUNDWATER DATA FROM 
PERMANENT MONITORING LOCATIONS ONLY. 

ACROLEIN DETECTIONS NOT INCLUDED IN DETERMINING TOTAL VOC 
CONCENTRATIONS. 

©2015 Hull I Associates, Inc. 
4770 Duke Drive Phone: (513) 459-9677 
Suite 300 Fax: (513) 459-9669 
Uason, Ohio 45040 wav.hullinc.con 

CHEM-DYNE SUPERFUND SITE 

FIGURE 17 
INTERMEDIATE ISOCONCENTRATION MAP 

(DECEMBER 2014) 
HAMILTON, BUTLER COUNTY. OHIO 

PROJECT NO.: DYT009 

CAD DWG FILE: DYT009.200.0007 

SUBMITTAL DATE: MARCH 2015 

PLOT DATE: 3/31/15 
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Total Molar Chioroethenes 

June 1984 

Concentration (nmol/l) 

20.C»0 

10,000 

5,000 

1,000 

750 
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4O0 

SSS300 

"'250 

200 

Plume Characteristics 

Arsa: 38.6 acres 
Average Concentration: 16,205 nmolA 
Moles: 4,049 moles 

••• 
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«-«>• Shallow EximcUon Wet 

Shallow PtezDfnetar 

iiiii • Shallow Inlecikn Well 

Plume Center or Meee 

_ __ AppeatdmalePraperty Boundary 

Note: 
Chloroettienes includes the sum of 
molar concentration for PCE: TCE; 
1,1-0CE.cis-1,2-DCE.andVC. 
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Plume Area Trend Deaeasing Trend 
>99% Confidence 

1983 1986 1990 1994 1998 2002 2006 2010 2014 

Plume Average Concentration Trend Deaeasing Trend 
>99% Confidence 

1983 1986 1990 1994 1998 2002 2006 2010 

R^ = 0.54 

2014 

Plume Mass Indicator Trend Deaeasing Trend 
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Site Inspection Checklist and Photos 



OSWERNo. 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 remediated 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: 2:>^^ 

Location and Region: ^ ///^ ^ mil 
Agency, office, or company leading the five-year 
review: 

Date of inspection: /t/^ / Ji/, Q/^ 

EPA 

Weather/temperature: 

Remedy Includes: (Check all that apply) 
Landfill cover/containment 
Access controls 
Institutional controls 

V<jroundwater pump and treatment 
Surface water collection and treatment 

•Other_ 

Monitored natural attenuation 
Groundwater containment 
Vertical barrier walls 

Attachments: Inspection team roster attachod i Site map attached 

1. O&M site manager 

Interviewed at site 
Problems, suggestions; 

jP n. INTERVIEWS (Check all that apply) ^ 

[er^^ 

Report attached 
7?)//^^- -77^,*^ '/ 

2. O&M staff 
Name Title 

Interviewed at site at office by phone Phone no. 
Problems, suggestions; . Report attached 

Date 

~D-7 



OSWERNo. 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 
Contact 

Name 
Problems; suggestions; Report attached _ 

Title Date Phone no. 

Agency 
Contact 

Name 
Problems; suggestions; Report attached 

Title- Date Phone no. 

Agency 
Contact • 

Name 
Problems; suggestions; Report attached 

Title Date Phone no. 

Agency ' 
Contact 

Name 
Problems; suggestions; Report attached 

Title Date Phone no. 

Other interviews (optional) Report attached. UlEL 

D-8 



OSWERNo. 9355.7-03B-P 

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

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

Remarks 

—-I^^ily available 
/-^^adijy^available 
—RSadily available 

Up to date N/A 
Up to date N/A 
Up to date N/A 

2. Site-Specillc Health and Safety Plan 
Contingency plan/emergency response plan 

Remarks 

Readily available 
Readily available 

Up to date 
Up to date 

O&M and OSHA-Traintng.R£et)rds 
Remarks 

eadily available Up to date N/A 

Permits and Service Agreements 
Air discharge permit 
Effluent discharge 
Waste disposal, POTW 
Other permits 

Remarks 

^"""^adily available 
/yt€aA\\y available 
/Readily available 
/Readily available 

Up to date 
Up to date 
Up to date 
Up to date 

N/A 
N/A 
N/A 
N/A 

Gas Generation Records 
Remarks 

Readily available Up to date 

Settlement Monument Records 
Remarks 

Readily available Up to date 

-/^adi 7. Groundwater Monitoring Records 
Remarks 

eadily available Up to date N/A 

8. Leachate Extraction Records 
Remarks 

Readily available Up to date 

9. Discharge Compliance Records 
Air 
Water (effluent) 

Remarks 

''R^ily available 
/(eadily available 

Up to date 
Up to date 

N/A 
N/A 

10. Daily Access/Security Logs 
Remarks 

Readily available Up to date 

D-9 



OSWERNo. 9355.7-03B-P 

IV. O&M COSTS ^ 

0«&M Organization 
State in-house 

•-JPR^^in-house 
Federal Facility in-house 
Other 

Contractor for State 
Contractor for PRP 
Contractor for Federal Facility 

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 

Unanticipated or Unusually High O&M Costs During Review Period 
Describe costs and reasons: 

£ 

A. Fencing 

V. ACCESS Al^INSTITUTIONAL CONTROLS Applicable N/A 

1. Fencing damaged .y 
Remarks C? ^ 

Location shown on site map Gates secured N/A 

B. Other Access Restrictions 

Signs and other security measu 
Remarks 

Location shown on site map N/A 
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Chem-Dyne Site O&M Cost 

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 588,846 653,859 457,965 369,780 325,226 385,112 411,082 



OSWERNo. 9355.7-03B-P 

C. Institutional Controls (ICs) 

1., Implementation and enforcement 
Site conditions imply ICs not properly implemented 
Site conditions imply ICs not being fully enforced 

Type of monitoring {e.g., self-reporting, drive by) 
Frequency ' 

Yes N/A 
Yes ^ N/A. 

Responsible party/agency 
Contact 

Name 

Reporting is up-to-date 
Reports are verified by the lead agency 

Title Date 

Yes 
Yes 

Phone no. 

Specific requirements in deed or decision documents have been met Yes 
Violations have been reported Yes 
Other problems or suggestions: Report attached 

T ^fUl/^ercf B/ 

2. Adequacy 
Remarks /J 

ICs are adequate ICs are inadequate 
^ r//^ S(7w 

N/A 

e{ P/=7 

D. General T 

1. Vandalism/trespassing 
Remarks 

Location shown on site map o vandalism evi denL..-^" 

2. Land use changes on site N/A 
Remarks 

3. Land use changes off site N/A 
Remarks 

VI. GENERAL SITE CGNDITIGNS 

A. Roads Applicable N/A 

1. Roads damaged 
Remarks 

Location shown on site map 

e? ' 
lown on Roads adequate N/A 
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B. Other Site Conditions 

Remarks. 

VII. 
—dbr^ter^^ 
COVERS Applicable N/A 

A.,fawrtTnrSnrfa^ ^ 

1. Settlement (Low spots)^(\/"' Location shown on. site map Settlement not evident, 
Areal extent ' bepth_ 
Remarks 

Cracks 
Lengths ' 
Remarks 

Location shown on site map Cracking not evident 
Widths Depths 

2 -3. Erosion 
Areal extent 
Remarks 

Location shown on site map Erosion not evident 
Depth 

5. 

Holes 
Areal extent 
Remarks 

Location shown on site map 
Depth 

Holes not evident 

Vegetative Cover C'Co^r properly estahlishedll^ No signs of stress 
Trees/Shrubs (indicafertSe'Sidlocations ona diagram) 

Remarks 

6. Alternative Cover (armored rock, concrete, etc.) 
Remarks ' 

N/A 

7. Bulges 
Areal extent_ 
Remarks 

Location shown on site map 
Height 

oigesnot evidart~^ 
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8. Wet AreasAVater Damas DamuM J areas/water damage not evident 
Wet areas shown on site map Areal extent_ 
Ponding 
Seeps 
Soft subgrade 

Remarks 

Location shown on site map 
Location shown on site map 
Location shown on site map 

Areal extent_ 
Areal extent_ 
Areal extent 

9. Slope Instability 
Areal extent 
Remarks 

Slides Location shown on site map Noi^Taericeof slopei^H^bility 

B. Benches Applicable 
(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.) 

1. Flows Bypass Bench 
Remarks 

Location shown on site map or okay 

2. Bench Breached 
Remarks 

Location shown on site map ^^^^^^okay 

3. Bench Overtopped 
Remarks 

Location shown on site map. ok^ 

1 mats, nprap, i 
C. Letdown Channels Applicable 

(Channel lined with erosion control ihats, 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.) 

1. Settlement 
Areal extent_ 
Remarks 

Location shown on site map evidence oLsettteffiem 
Depth 

2. Material Degradation 
Material type 
Remarks 

Location shown on site mai 
Areal extent 

No evidence of dei ;ion 

3. Erosion 
Areal extent_ 
Remarks 

Location shown on site map 
_ Depth 
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4. Undercutting 
Areal extent 
Remarks 

Location shown on site map 
_ Depth 

o evidence of undergitting 

Q No obstructjians 
itN ^ 

5. Obstructions Type 
Location shown on site map 

Size 
Remarks 

Areal extent 

sivg"vegetative Grow^ 
evidence of excesguie-gw^ / 
jeta^iffl-m-cttSnnds does not obstruct flow 

6. 
No 
Vegetati 
Location shown on site map 

Remarks 
Areal extent 

D. Cover Penetrations Applicable 

1. Gas Vents Active Passive 
Properly secured/locked Functioning Routinely sampled Good condition 
Evidence of leakage at penetration Needs Maintenance 
N/A 

Remarks 

Gas Monitoring Probes 
Properly secured/locked Functioning 
Evidence of leakage at penetration 

Remarks 

Routinely sampled Good condition 
Needs Maintenance N/A 

MonjtowBgAVeUsTwjtbuj^surface area of landfilH 
aperly secured/loekedA Functioning /' 'Routinely samfllod^ Good condition 

Jtviaence of lEikage at penetration —Re^s Maintenance N/A 
Remarks 

ioning 
Leachate Extraction Wells 

Properly secured/locked Functionin: 
Evidence of leakage at penetration 

Remarks 

Routinely sampled Good condition 
Needs Maintenance N/A 

Settlement Monuments 
Remarks 

Located Routinely surveyed N/A 
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E. Gas Collection and Treatment Applicable N/A 

1. Gas Treatment Facilities 
Flaring Thermal destruction 
Good condition Needs Maintenance 

Remarks 

Collection for reuse 

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 
Remarks 

Functioning N/A 

2. Outlet Rock Inspected 
Remarks 

Functioning N/A 

G. Detention/Sedimentation Ponds Applicable 

1. Siltation Areal extent_ 
Siltation not evident 

Remarks 

Depth_ N/A 

2. Erosion Areal extent 
Erosion not evident 

Remarks 

Depth 

Outlet Works 
Remarks 

Functioning N/A 

Dam 
Remarks 

Functioning N/A 

D-15 



OSWERNo. 9355.7-03B-P 

H. Retaining Walls Applicable , ,/I^L 

1. Deformations Location shown on site map Deformation not evident 
Horizontal displacement Vertical displacement 
Rotational displacement ^ 
Remarks 

^^^adatmnjTgt^ident 2. Degradation 
Remarks 

Location shown on site map 

w I. Perimeter Ditches/Off-Site Discharge Applicable 

1. Siltation 
Areal extent 
Remarks 

Location shown on site map Siltation not evident 
Depth • 

2. Vegetative Growth Location shown on site map 
Vegetation does not impede flow 

Areal extent ' Type 
Remarks 

3. Erosion 
Areal extent_ 
Remarks 

Location shown on site map . Erosion not evident 
Depth jjU 

Discharge Structure 
Remarks 

Functioning N/A 

VIII. VERTICAL BARRIER WALLS Applicable 

Settlement 
Areal extent_ 
Remarks 

Location shown on site map 
Depth 

Settlement not evident 

/Mr-' Performance MonitoringType of monitoring_ 
Performance not monitored 

Frequency 
Head differential 
Remarks 

Evidence of breaching 
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IX. GROUNDWATER/SURFACE WATER REMEDIES Applicable N/A 

A. Groiyadwater Extraction Wells, Pumps, and Pipelines Applicable N/A 

1 PUmps, Wellhead Plumbing, and Electrical 

/
^yrGood condition All required wells properly operating Needs Maintenance N/A 

tWRemarks ^ 

traction System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
Good condition Needs Maintenance 

Remarks 

Spare Parts and Equipment 
Readily available Good condition Requires upgrade Needs to be provided 

Remarks , 

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

Collection Structures, Pumps, and Electrical 
Good condition Needs Maintenance 

ReiS^ks 

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

3\/0' Spare Parts and Equipment 
Readily available Good condition 

Remarks 
Requires upgrade Needs to be provided 
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C. Treatment System Applicable N/A 

1. Treatment Train (Check components that apply) 
Metals removal Oil/water separation 
Air stripping Carbon adsorbers 
Filters 

Bioremediation' 

Additive {e.g., chelation agent, flocculent)_ 
Others 
Good condition Needs Maintenaiice 
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 Pa^s (properly rated and functional) 
N/A Gpe^SSfiMion Needs Maintenance 

Remarks 

3. Tanks, Vaults, Storage Ve^seln 
N/A " Gojjd'^jjJnion 

Remarks ( 
Proper secondary containment Needs Maintenance 

zz: 
4. Discharge Structure 

N/A G. 
Remarks 

nances 
ttion Needs Maintenance 

5. Treatment Building(s) 
N/A Good condition (esp. roof and doorways) 
Chemicals and equipment properly stored 

Remarks 

Needs repair 

6. Monitoring Wells (pump and treatment remedy) 
Properly secured/locked Functioning Routinely sampled 
All required wells located Needs Maintenance 

Remarks 

^••Srod conditkaP 
N/A 

D. Monitoring Data 

1. Monitoring 
Is routinelv submi tted"o^i ;une Is of acceptable quality 

2. Monitori iggests: 
oundwater Elume4y^ffectlvei£capt^^ Contaminant concentrations are declining 
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D. Monitored Natural Attenuation 

Mnnitnrino Wells rnqturi^toniiation r^ei 

Properly secured/locke?^^nctionin^ ^Routinely s; 
AH requirea wens iocate5~ Necas 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.). . 

/rr ̂ ^^ 
wt.' -4 

//V ^*•1 n c. ejSi 

B. Adequacy of O&M 

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

^ /JS lA— ^ 7^ — 
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C. 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. . ̂  " -

^OL ^gai« -v. 

/C>Z> Tl/^CJ 

D. Opportunities for Optimization 

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

/>t/ ^ 

f-Zne 

iA/ ̂  
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