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Executive Summary

A third five-year review has been performed for the Syntex Facility Superfund site (Site )
located in Verona, Missourl. The Syntex Facﬂlty was formerly used to manufacture 24,5-
trichlorophenoxy-acetic acid (2 4,5-T) in the 1960s, and later hexachlorophene in the late 1960s
and early 1970s. Waste streams from these processes resulted in the contamination of surface
soils with 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) [dioxin] in several areas of the
site and released several volatile, semi-volatile, and inorganic contaminants into the shallow
groundwater at the site. In addition, a trench area was used for disposal of drummed wastes from

the facility.

Response actions at the site began in 1983 under an administrative order on consent. Respdnse
work at the site was eventually divided into two operable units (OUs). OU1 addressed dioXin—
contaminated soils and equipment at the site and the trench area. QU2 was established to
address groundwater. With the exception of the trench area, dioxin-contaminated soils
exceeding an industrial clean-up level of 20 parts per billion (ppb) at the site were excavated
beginning in 1988 and transported off sité for final management using the Environmental
Protection Agency (EPA) mobile incinerator located at the nearby Denney Farm site. All
remaining areas with surface dioxin concentrations exceeding 1 ppb were covered with either a
vegetated soil layer or an asphalt cap. As part of the current five-year review, all vegetative and

asphalt capped areas were inspected and found to be in good condition.

In the trench area, there was a concern that excavation activities could disrupt the low
permeability layers bencath the subsite. Therefore, although the area contained dioxin lfevels as high
as 67 ppb and drums of unknown contents, no excavation for remova} of the contaminated soil took
p!ace. The remedy included installation of a 12-inch clay layer followed by a 12-inch vegetative
layer and an upgradient gravel interceptor trench. Monitoring wells were installed around the trench
for post soil remediation monitoring. Trench well monitoring has continued on an annual basis and
the data was provided for eValﬁaﬁon during the current five-year review. However, no approved plan
defining monitoring and reporting requirements for the trench wells could be located in the document

search conducted as part of the five-year review.

All dioxin-contaminated equipment was decontaminated and disposed off site as a solid waste.



' Groundwater sampling was performed in 1997-».1 999 in accordance with a May 1993 Record of
Décision (ROD) selecﬁng no action with continued groundwater monitoring. The results of this
groundwater sampling were evaluated in a draft risk assessment submitted to EPA by Syntex in
February 2000. This risk assessment concludes that groundwater conditions at the Site are
protective of human health and the environment. A review of the draft risk assessment and more
recent OU2 groundwater data, during the current five-year review, supports this conclusion.
However, the draft risk assessment and associated long-term monitoring program have not been

finalized.

Institutional controls contained in the property deed restrict future land use to industrial.
However, it is uncertain if current measures provide adequate assurance that non-protective
exposure levels will not oceur as a result of inappropriate land use. In addition, there are no

specific restrictions in place for use of groundwater.

The remedy at the Site currently protects human health and the environment because all caps are |
intact and well maintained, institutional controls are in place, limiting site use to industrial, and
exposure pathways to groundwater are not complete. However, in order for the remedy to
remain protective in the long-term, (1) trench well monitoring and reporting requirements should
be re-evaluated; (2) tﬁe OU?2 risk assessment should be finalized along with the long-term
monitoring and reporting requirements; (3) current land use restrictions should be re-evaluated to
assure they are adequate to prevent non-profective exposure from occurring; and (4) the need for

restrictions on groundwater use should be evaluated.
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Five-Year Review Summary Form

SITE IDENTIFICATION B

Site name (from WasteLAN) Syntex Fac:l:ty
| EPA ID (from WasteL AN): MOD907452154
| i State MO | C _ Verona/Lawrence
'SITESTATUS .

NPL status: Fmai EJ Deieteci 0 O‘{her (speczfy)

Remediatmn status (choose all that apply): [ Under Construction [0 Operating N Compiete
Construction completion date: _09/16/1998

Site Wide FYR Y YES 0 NO
Has site been put into reuse \! YES U NO _

RE VIE WS TA TUS

Lead agency: ¥ EPA {] State D Trlbe D Other Federal Agency
Author name: Robert W, Feild
Author title: Remedial Project Manager | Author affiliation: U.S. EPA — Region 7
Review period: 12/20/2006 to 09/27/2007
Date(s) of site inspection: 06 /07 /2007
Type of review: v Statutory
01 Policy
Y Post-SARA O Pre-SARA 7 NPL-Removal only
] Non-NPL Remedial Action Site [ NPL State/Tribe-lead
{1 Regional Discretion '
Review number: O 1 (first) [0 2 (second) V 3 (third) O Other (specify)
Triggering action: |

(] Actual RA Onsite Construction at OU #____
[l Actual RA Start
{1 Construction Completion
\ Previous Five-Year Review Report
{1 Other (specify) ‘
Triggering action date (from WasteLAN): 09 /2712002
Due date (five years after triggering action date): 09 /27 /2007
Issues:

1. Trench Well Monitoring and Reporting Requirements

2. Finalization of OU2 Draft Risk Assessment and Long Term Groundwater Monitoring Plan

had

Adequacy of restrictive covenant to prevent inappropriate land use

s

Lack of Institutional Controls Restricting Use of Groundwater

3%,

. Administrative Record should be confirmed at the Local Repository

Vil



Recommendations and Follow-up Actions:

1. Trench Well monitoring and reporting requirements should be re-evaluated to ensure they are
sufficient to maintain long-term protectiveness at the site.

2. The draft risk assessment for OU2 should be finalized and long-term monitoring needs should
be determined with appropriate plans developed, approved, and implemented.

3. EPA should re-evaluate the need for more restrictive measures to prevent inappropriate land
use that may result in non-protective exposure.

4. EPA should evaluate the need for institutional controls restricting groundwater use.
5. Confirm or Replace the Administrative Record at the Local Repository.

Protectiveness Statement(s):

The remedy at the Site currently protects human health and the environment because all caps are
intact and well maintained, institutional controls are in place limiting site use to industrial, and
exposure pathways to groundwater are not complete. However, in order for the remedy to remain
protective in the long-term, trench well monitoring and reporting requirements should be re-
evaluated, the OU2 risk assessment should be finalized along with the long-term monitoring and
reporting requirements, current land use restrictions should be re-evaluated to assure they are

adequate, and the need for restrictions on groundwater use should be evaluated,

viii




Third Five-Year Review Report

1. Introduction

The purpose of five-year reviews is to determine whether the remedy at a site is protective of
human health and the environment. The methods, findings, and conclusions of reviews are
documented in five-year review reports. In addition, five-year review reports identify issues

found during the review, if any, and recommendations to address them.

The United States Environmental Protection Agency (EPA) is preparing this five-year review
pursuant to the Comprehensive Environmental Response, Compe_:nsation, and Liability Act
(CERCLA) Section 121(c) and the National Contingency Plan (NCP). CERCLA § 121(c) states:

If the President selects a remedial action that results in any hazardous substances, pollutants, or
contaminanis 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 envirolnment are being protected by the remedial action being implemented. In addition, if
upon such review it is the judgment of the President that action is appropriate at such site in
accordance with section [104] or [106], the President shall take or require such action. The
President shall report to the Congress a list of facilities for which such review is required, the

results of all such reviews, and any actions taken as a result of such reviews.
EPA interpreted this requirement further in the NCP; 40 CFR § 300.430(H){4)(i1) states:

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

selected remedial action.



EPA Reglon 7 has conducted a five-year revxew of the remedial actions implemented at the Site
in Lawrence County, Missouri. This review was conducted from March 2007 through

September 2007. This report documents the results of the review.

This is the third five-year review for the Site. The triggering action for this review is the date of
the second five-year review, dated September 27, 2002. The five-year review is required due to
the fact that hazardous substances, pollutants, or contaminants remain on the site above levels

that allow for unlimited use and unrestricted exposure.

2. Site Chronology

Table 1
Chronology of Site Events
_ Event Date
Preliminary Assessment performed 11/1980°
Site Investigation performed L 11/1981
Final listing on National Priorities List (N PL) 9/08/83
Consent Decree for RD/RA finalized ‘ 9/13/83
Remedial Inveshgatwn/l‘ea&bﬂﬁy Study complete 3/3/88
(OUD)
Proposed Plan available for pubhc comment (OU1) 3/21/88
Record of Decision (ROD) signed (OU1) 5/5/88
Excavation of dioxin-contaminated soils commenced . 5/88
Remedial design completed (OU1) 9/12/89
Remedial action construction began (OU1) 9/30/89
Remedial Investigation/Feasibility Study complete 8/9/92
(OU2) _ )
Proposed Plan available for public comment (OU2) 8/11/92
Record of Decision (ROD) signed (OUZ) 5/7/93
Facility sold to DuCoa L.P. 10/96
Discovered PCB contamination in spill area around 4/97
-small electrical building :

'| Administrative Order on Consent — PCB removal and 7/18/97
complete groundwater sampling
PCB Removal Action completion 9/29/97
First Five-Year Review 9/30/97
Final Inspection for OU1 ' 1/98
Preliminary Close Out Report signed - 9/16/98
Remedial Action Report 9/25/98
Second Five-Year Review : 9/27/02




3. Background
A. Physical Characteristics

The Syntex Agribusiness, Inc. {Syntex) facility is located west of the city of Verona, population
estimated at 725, in south-central Lawrence County in southwest Missouri. The facility occupies
approximately 180 acres, primarily along the east bank of the Spring River, which flows

northward through the length of the property. Refer to Figures 1 and 2 in Attachment A.

Most of the active portion of the facility is located within protected areas of the 100-year Spring
River flood plain. The area is characterized by karst topographic features such as solution

cavities and springs.

B. Land and Resource Use

The industrial facility is surrounded on three sides by property used for agricultural purposes. To .
the east of the site are the residential areas of the city of Verona. Scattered residences are located
within the Spring River flood plain down gradient from the site. The Spring River is used for

recreational and industrial purposes within southwestern Missouri.

Groundwater is not as a water supply for the site. Water used on-site is provided by a public
water supply. During development of the 1993 Remedial Investigation, a records search of the
available well logs showed no logs on file for private wells that were screened in the shallow
bedrock aquifer or the Spring River alluvium within two miles downstream of the Site.
However, during a well survey near the time of the RI development, EPA located and sampled
three residential wells located within one mile downstream of the site. The analy‘tical results

from these well indicated the well water was not contaminated.

C. History of Contamination

In the 1960s, Hoffman-Taff, Inc. owned and operated the facility. Hoffman-Taff produced 2,4,5-
trichlorophenoxy-acetic acid (2,4,5-T) for the U.S. Army as part of the production of the
defoliant commonly known as Agent Orange. In 1969, Hoffman-Taff leased a portion of the



" building at the facility to Northeastern Pharmaceutical and Chemical Company (N EPACCO) for
the production of hexachlorophene. In 1969; Syntex purchased the facility at Verona from
Hoffman-Taff. |

The production of 2,4,5-T and hexaéhloropilene resulted in the po‘tential formation of 2,3,7,8-
tetraéhiozodibenzwp—dioxin (2,3,7,8-TCDD or dioxin) as an unwanted by-product. In the course
of purifying the hexachlorophene, still bottom wastes were created which would have collected
the dioxin. Dioxin-contaminated waste streams were managed in storage tanks and lagoons on

site.

The site was proposed for the National Priorities List (NPL) on December 30, 1982, (Federal
Register Volume 47, Number 251). On September 8, 1983, the NPL designation became final
(Federal Register Volume 48, Number 175). The principal threats posed by the site were direct
contact (ingestion, inhalation, and dermal) with dioxin-contaminated soil and wastes by humans
and wildlife. The dioxin-—contaminated soils, liquids, and shudges Wére also a potential source for

groundwater contamination.

The property is currently the site of an active plant which produces food additives for human and
animal foods and is an active Resource Conservation and Recovery Act (RCRA) facility. The
production plant was sold by Syntex in the fall of 1996 to a Dupont/Con Agra conglomerate
identified as DuCoa, L.P. In June 2001, the facility was again sold to BCP Ingredients, a
subsidiary of Balchem. Syntex maintained ownership of certain portions of the site, including
the trench area, and also maintained the environmental responsibility for all actions associated

with the Superfund site.

The Site appears on the Missouri Registry of Confirmed Abandoned or Uncontrolled Hazardous
Waste Disposal Sites. Accordingly, annual inspections of the facility are performed by the .
Missouri Department of Natural Resources (MDNR) staff. In May 2002, the listing of the Site

was modified to divide the site into two separate listings to reflect the current ownership.



D. Initial Response

EPA and Syntex entered into an administrative order on consent in September 1983, pursuant to
Section 106 of CERCLA, 42 U.S.C. § 9606, and Section 3013 of RCRA, 42 U.S.C. § 6934. The

order required the following actions:

posting of warning signs around specified disposal areas;

development and submiftal of a Sampling and Analysis Plan (SAP) to define the nature and
extent of dioxin contamination;

implementation of the SAP upon approval by EPA;

e development and submittal of a Fish and Sediment Sampling Plan (FSSP) upon approvai by
EPA;

e implementation of the FSSP upon approval by EPA;

e preparation and submittal of a Remedial Alternatives Report; and

e preparation and submittal of an Implementation Plan that would include plans and
specifications for the preferred remedial alternative(s), schedule for implementation and
reporting, description of the necessary reports and safety plans.

In 1988, EPA divided the site into two separate operable units (OUs). The contaminated soils

and equipment were addressed under OU1, while the groundwater contamination was addressed

by OU2.

E. Basis for Taking Action

Surface soils at the Site were determined to be contaminated with 2,3,7,8-TCDD above health-

| based llevels for an industrial land use scenario. In addition, dioxin contamination detected on |
equipment formerly used at the Site exceeded a level of concern for protection of human health.
Hazardous substances disposed in the trench area posed a potential risk to human health and the

environment if not properly managed.

To date, EPA has not identified an unacceptable risk to human health or the environment due to
potential exposure to groundwater contamination. The 1993 ROD for OU2 stated the following:

EPA believes no further action is necessary for groundwater at the site to ensure
protection of human health and the environment. Previous and ongoing remedial
responses under operable unit 1 have greatly reduced the threat from past sources
of contamination. Groundwater contaminant levels at this site are Withll’l the
acceptable risk range estabhshed by the NCP.



Ground and surface water monitoring will continue for two years following the

issuance of this record of decision. An assessment will be conducted by EPA at

the end of the monitoring program to ensure that this remedy remains protective
of human health and the environment.”

At the end of two years of monitoring from fall 1997 to fall 1999, Syntex submitted a risk
assessment in February, 2000. The risk assessment concluded that risks associated with
groundwater were within an acceptable range due to lack of completed exposﬁre pathways. The
2002 Five-Year Review Report indicated EPA’s general agreement with this conclusion.

" Groundwater monitoring continued on a select number of wells. Data from six sampling rounds

between August 2003 and August 2006 were reviewed as part of the current five-year TEVIEW.

4. Remedial Actions
A. Remedial Objectives .

Remedial action objectives consist of media-specific or operable unit specific goals for
protecting human health and the environment. Although the remedial action objectives were not
specifically delineated in the RODs for OU 1 or OU 2, the following presﬁmptive remedial
action obj ectives for the activities conducted at the Site were developed in thel1997 five-year

review:

Reduce exposure to contaminated soils at the site, specifically dioxin contamination.
Reduce contamination of on-site groundwater by addressing contaminated soils.
Reduce exposure to materials and equipment contaminated with dioxin.

Reduce exposure to dioxin in fish in the Spring River:

Assess the groundwater contamination to assure protectiveness.

B. Remedy Selection

In May 1988, EPA issued a ROD for OUT1 that selected a remedial action for clean up of
contaminated soils and equipment at the facility,l and associated groundwater monitoring.
Pursuant to the 1983 administrative order, EPA, MDNR, and Syntex developed an

Implemenfation Plan to achieve the clean-up measures specified in the ROD for OUL.



The selected remedy under OU1 provided protection to the environment by preventing the
mobilization of dioxin-contaminated soils to the Spring River. Protection to human health was
to be accomplished by preventing exposure to contaminated materials through soil removal,
decontamination and disposal of equipment, and capping of contaminated areas. Dioxin-
contaminated soils in excess of a 20 ppb action level were to be excavated and transported for

off-site treatment and disposal. .

C. Remedy Implementation

Contaminated Soils and Eguipment

Clean-up measures began in June 1988 with the excavation of dioxin-contaminated soils at four
former storage areas within the Spring River flood plain. The four areas included the Burn area,
the Irrigation area, the Lagooh area and the Slough area. Approximately 860 cubic yards of
dioxin-contaminated soils were transported to the EPA Mobile Incineration System and
thermally treated. The excavated areas were then backfilled with clean topsoil and a vegetative

cover was established. Remediation of these contaminated soils was completed in 1989.

Dioxin-cpntaminated soils located in the trench area on bluffs west of the Spring River were
capped in place with a 12-inch topsoil layer which supports a vegetative cover. In addition, a
gravel drainage interception trench was installed upgradiént from the trench area to restrict
contaminant migration. Five groundwater monitoring wells were installed around the trench area
for post-soil remediation groundwater monitoring. The monitoring well configuration consists of
an upgradient well (MW-11), two downgradient wells (MW-17, MW-18), and two flanking
downgradient wells (MW-12, MW-13). Wells MW-17 and MW-18 were completed in bedrock
and screened across the alluvium/bedrock contact. The activities associated with the trench area
were also completed in 1989. In 1996, additional work was initiated to replace several wells
around the trench area as well as install wells in orderlto collect additional data for the
groundwater around the trench area. Wells MW-12, MW-13, and MW-17 were replaced with
closely 1ocatéd similar wells. Well MW-18 was modified and two new wells were installed.
Well MW-19 was installed as a new downgradient well, and well MW-20 was installed as a new
upgradient well. There are now six wells surrounding the trench area (MW-11, MW-12, MW-
13, MW-17, MW-18, MW-19, and MW-20).



In 1995, all equipment and debris were removed from the spill area and the area was covered
with an asphalt cap. ‘No excavation was required in this area because the concentration of dioxin
contamination was below the 20 ppb-action level. The original plan called for a vegetative cap,
but the owner wished to use the area for parking and movement of vehicles and equipment so an
“asphaltic cap was substituted. The EPA and the state agreed that this cap would be as protective

as a vegetative cap. The cap will be maintained in perpetuity.

Decontamination procedures were developed to clean the contaminated NEPACCO and
photolysis equipment. The procedures wetre implemented and approximately 75 percent of the
equipment was treated. The land disposal restrictions posed problems for final management of
the treated equipment. In 1996, a determination was made by EPA, under the hazardous debris
rule, that the developed procedures would adequately protect human health and the environment
and allow the treated equipment to be disposed as a solid waste. All of the equipment havé since

been properly treated and disposed.

Additional measures have been implemented beyond the selected remedy that pro{ride further
protection of human health and the environment. An éight—foot chain-link fence was erected
around the perimeter of the site to limit access. In 1986, the state of Missouri implemented
institutional controls on the site limiting changes in land use by placing the site on the State
Registry of Confirmed Abandoned or Uncontrolled Hazardous Waste I_)isposél Sites in Missouri.
The site is currently classified on the Registry as a Class "3" site. Class 3 sites are sites that do
not present a significant threat to public health or the environment where action may be deferred.
Missouri Code section 260.465 describes the authority of the MDNR with respect to use and
transfer of sites on the Registry of Confirmed Abandoned or Uncontrolled Hazardous Waste
Disposal Sites. In summary, a person shall not substantially change the manner in which a
Registry site is used withoué written approval of the Director of the MDNR. The deed for the
Site includes a notice that the property appears on the state registry. A covenant restricting the
land use to industrial was filed in the Office of the Recorder of Deeds for Lawrence County,
Missouri on Septeniber 3, 1996. This restrictive covenant is described in Paragraph 28 of |

Exhibit B attached to the General Warranty Deed for this property



Groundwater

In accordance with the Implementation Plan prepared pursuant to the 1983 consent order, ten
oroundwater monitoring wells were completed into the alluvium at the Site beginning in August
1985. Several organic compounds were tentatively identified in shallow groundwater at the Site.
The QU1 ROD issued May 5, 1988, concluded that groundwater data generated from the initial
ten monitoring wells were insufficient to determine groundwater monitoring needs at that time.
The ROD required further monitoring to determine the nature and extent of potential

groundwater contamination at the Site.

Subsequent to the 1988 OU1 ROD, the Verona OU2 Implementation Plan was developed to
define additional groundwater monitoring characterization needs. Beginning in September,
1989, eleven additional groundwater monitoring wells were installed to provide the required
post-remediation monitoring. The resulting 21-well network has been used to determine the ﬂow
characteristics of groundwater at the site and to more accurately define the extent of low-level

organic and inorganic constituents in the groundwater at the Site.

Groundwater monitoring between January 1991 and April 1992 detected the presence of three
compounds above Maximum Contaminant Levels (MCLs) including dichloromethane, 1,1-
dichloroethane, and toluene. In addition, acetone and chlorobenzene were detected, for which
there were no MCLs available at that time. Nine inorganic constitlients were identified above .
MCLs including arsenic, barium, cadmium, chromium, lead, selenium, antimony, nitrate, and
fluoride. Three additional inorganic constituents, iron, chlorides, and manganese were detected
above secondary MCLs. The MCLs are standards utilized by municipal water supplies and are
referenced for comparison purposes. The MCLs do not constitute Applicable or Relevant and

Appropriate Requirements (ARARs) for this site.

A baseline risk assessment using assumptions about maximum exposures that could reasonably
be expected for an individual at or near the Site was prepared by EPA on the basis of data
generated from 1991 through 1992. The baseline risk assessment concluded that the risks posed
by contaminants detected in groundwater from the site were within the acceptable risk range at

that time.



In May 1993, EPA issued a ROD for OU2 at the Site addressing groundwater conditions. The
ROD concluded that metals and organic contamination was present at various times, and noted
that dioxin had been reported at a concentration of 5.3 parts per trillion (ppt) in a single sample.
The ROD concluded that groundwater leaving the site would discharge into the Spring River,

- and that volatilization and biodegradation would remove some constituents before reaching the
river. The ROD recognized that three private residential wells located downgradient of the site

were sampled and no contamination was detected.

The remedy selected in the 1993 OU2 ROD was “no action with continued groundwater
monitoring.” The ROD required preparation of a risk assessment at the conclusion of a two-year
groundwater monitoring program to assure that the “no action approach remains protective of
human health and the environment.” The ROD also required installation of additional upgradient

and downgradient monitoring wells.

To follow up on requirements in the 1993 OU2 ROD, additional wells were installed (one
~upgradient and two near the downgradient perimeter of the site) 