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Executive Summary 

Introduction 

The Marzone Inc.lChcvron Chemical-Company (Marzone) site (the Site) is located in south 
central Georgia, just outside the City of Tifton. The United Stales Environmental Protection 
Agency (EPA) identified two operable units (OUs) at the Site. OUI consists of the Harper 
Enterprises Inc. and the Slack's properties which encompass approximately 1.68 acres and 4.16 
acres respectively. OU2 consists of three adjacent properties which encompass approximately 
J8 acres and includes a segment of the draiQage ditch that runs alongside the railroad tracks, 
Gum Creek and associated wetlands. Figure I presents the approximate extent ofOU I and OU2. 

Chevron Chemical Company (CeC) owned and operated a fonner pesticide and herbicide­
formulating plant located on the OU I portion of the Site from 1950 to J970. Arter J970, a 
number of other companies owned and operated the plant until full·scale chemical fonnulation 
operations ceased in January 1983. The fonner north and south warehouses located on the OU I 
portion of the Site are currently used for light industry. including equipment storage. 

The QU2 portion of the Site was tomlerly used as a fomlUlalion and packaging plant for 
pesticides and fertilizers. Handling of agricultural chemicals on this portion of the Site could 
have begun as early as 1967. Pesticide fonnulation and fertilizer operations, or both, were 
conducted by a succession of owners until 1992, when business operations at the OU2 portion, 
ceased. The Site was listed on EPA's National Priorities List (NPL) in October 1989. 

The triggering action for this Five-Year Review (FYR) was the signing of the previous FYR on 
September 27,2007. . 

Remedial Components 

EPA issued the OU I Record of Decision (ROD) on September 30, 1994. Remedial action 
objectives (RAOs) were nol defined in the 1994 ROD; the 1994 ROD indicated that the cleanup 
goal of OU I was to remediate the soils and ground water to levels that were appropriate for 
residential use. 

Major components of the OU I cleanup approach outl.ined in the' 994 ROD included: 

• Excavation of contaminated soil and sediments 
• Installation of a ground water treatment system 
• Installation of fencing 
• tmplememation of institutional controls 

The 1994 ROD was amended in 1997 to change the OU I cleanup approach for soil from 
excavationllow·temperature thermal treatment to excavation/landfill disposal. The ROD was 
amended a second time in 1998 to include dioxin as a contaminant of concern (COC) in the bum 
pit area. In 2000, the ROD was amended a third time to change the cleanup approach for ground 
water from a pump-and-treat system to an on-site funnel-and·gate (F&G) system and monitored 
natural attenuation (MNA) south of the treatment system. 
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On July I, 1999. EPA issue<! a ROD for OU2. The RAOs defined in Ihe 1999 ROD for OU2 
were: 

•	 Containment or treatment of all contaminated surface soils above health-based or
 
ecological action levels
 

•	 Containment or treatment of contaminated sediment above ecological action levels 
•	 Restoration of ground waler to drinking water levels 

Major components of the OU2 cleanup approach that were outlined in the 1999 ROD included: 

•	 Excavation ofcontaminated soil and sediments 
•	 Use of natural processes to break down contaminants in ground waler and remaining 

contaminated sediments, referred to as MNA. A contingency remedy of an in-siru 
treatment wall system could be implemented at EPA's sale discretion, if results do not 
confinn thai nalural attenuation is effective. 

•	 Implementation of institutional controls for ground water 

Technical Assessment 

The OU I·remedy is functioning as intended by the decision documents. Soil and sediment 
cleanup activities were completed by 1999. The F&G ground water treatment system continues 
to remo've eoes from ground water. Ground water downgradient from the F&G system is being. 
treated by MNA. MNA data indicate limited microbial activity and optimization of the MNA 
might be needed. Optimization of the remedy should be explored to expedite the ground water 
cleanup and pQ[entially reducing sampling and operation and maintenance (O&M)"costs. 
Institutional controls to prevent lise of ground water are in place at onc of the two OU I 
properties, but controls at the other property need to be put in place to prevent potential exposure 
to contaminated ground water. 

The OU2 remedy is functioning as intended by the decision documents. Excavation of 
contaminated soils and sediments was completed by 2006. but optimization of the ground water 
remedy may be necessary to enhance coe degradation. Institutional controls as specified in the 
1999 ROD need to be put in place to prevent potential exposure to the contaminated ground 
water. The ROD indicated that a contingency remedy consisting of an in~situ treatment wall 
system could be implemented at EPA's sole discretion, if results do not confirm that natural 
attenuation is effective. 

Lack of adequate drainage from the ditch that runs between OU I and OU2 and along the rail 
tracks was evident during the site inspection visit. Standing water and significant erosion 
damage were observed during the site inspection visit. Broken locks and illegible labels were 
also observed at several monitoring wells during the site inspection. 

Toxicity factors for several site~specific coe have changed since the risk assessments were 
conducted and the 1994 and 1999 RODs were issued. As a resuh, potential risks associated with 
(he Site cae were re~evaluated during the FYR process. The purpose of this evaluation was to 
ensure the calculated risks were within the acceptable range for increased incremenlallifetime 
concern risk of Ix 1O.() and Ix I0-4, which is protective of human health and the environment. The 
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re-evaluation concluded no additional risks were identified as a result of the changes in toxicity 
factors. 

Conclusion 

The remedies implemented at OU I and OU2 are protective of human health and the environment 
in the short term because contaminated soil and sediments have been excavated: monitoring is 
ongoing; and there is no evidence ofcurrent exposure or completed pathways to site~related 

conraminalion. However, in order for fhe remedy (0 be protective in the long teml, 
implementation of the ground water institutional controls (lC) as specified in the 1994 and 1999 
RODs is necessary. In addition, the ground water data collected since the last FYR indicate the 
concentrations of the site-specific coe are either decreasing or fluctuating. Therefore, 
evaluation of potential optimization of the ground water remedies is necessary to enhance COC 
attenuation. 
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Five-Year Review Summary Form 

SITE IDENTIFICATION 

Site Name: Marzone IncJChevron Chemical Co. 

EPA 10: GAD991275686
 

NPL Status: Final 

Multiple OUs? 
Yes 

Has the site achieved construction completion? 

No 

REVIEW STATUS 

Lead agency: EPA 
If "Other Federal Agency" was selected above, enter Agency name: Not Applicable 

Author name: Christy Fielden. Johnny Zimmerman-Ward and Kirby Webster (reviewed by 
EPA) 

Author affiliation: EPA Contractor, Skeo Solutions 

Review period: July 2011 - June 2012 

Date of site inspection: Oclober 19, 2011 

Type of review: Policy 

Review number: 3 

Triggering action date: September 27, 2007 

Due date (five years aher triggering action date): September 27, 2012 
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...._ ...-

Five-Year Review Summary Form (continued) 

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

None 

Issues and Recommendations Identified in the Five-Year Review: 

OU(s): OUI Issue Category: Institutional Controls 

Issue: Institutional controls, as called for in decision documents, are not in 
place to restrict ground water use on a portion of OU1. 

Recommendation: Implement institutional control and access agreement 
for OU1 T061 014 parcel. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Implementing 
Party 

Oversight 
Party 

Milestone Date 

No Yes PRP EPA/Slale 03/0112013 

OU(s): OU2 Issue Category: Institutional Controls 

Issue: Institutional controls, as called for in decision documents, are not in 
place to restrict ground water use at OU2. 

Recommendation: Implement institutional controls to restrict ground 
water use on OU2 properties. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Implementing 
Party 

Oversight 
Party 

Milestone Date 

No Yes EPA EPA/Slale 03/01/2013 

OU(s): OU·l Issue Category: Remedy Performance 

Issue: OU1 ground water MNA data indicate optimization is necessary. 

Recommendation: Evaluate potential optimization of the OU1 ground' 
waler MNA, and implement optimization accordingly. 

Affect Current Affect Future Implementing Oversight Milestone Date 
Protectiveness Protectiveness Party Party 

No EPA/Slale 03/01/2013Yes PRP 
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Five-Year Review Summary Form (continued) 

QU(s): QU2 Issue Category: Remedy Performance 

Issue: OU2 ground water data indicate optimization is necessary. 

Recommendation: Review effectiveness of MNA at OU2. Evaluate 
ground water alternate remedies, and implement the preferred alternative 
accordingly. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Implementing 
Party 

Oversight 
Party 

Milestone Date 

No Yes EPA EPA/Stale 09/30/2014 

QU(s): QU1 & 
QU2 

Issue Category: Monitoring 

Issue: Some monitoring wells had broken locks and illegible labels during 
the site inspection. 

Recommendation': Replace or fix broken locks and re-Iabel wells as 
needed. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Implementing 
Party 

Oversight 
Party 

Milestone Date 

No No EPA and PRP EPA 03/01/2013 
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Five-Year Review Summary Form (continued)
 

Protectiveness Statement(s)
 

Operable Unit: Protectiveness Determination: Addendum Due Date 
OU1 and OU2 Short-term Protective (if applicable): 

elicit h:H3 :0 dntar di:lie 

Protectiveness Statement: 
The remedies implemented al OU I and OU2 are protective of human heahh and the 
environment in the short term because contaminated soil and sediments have been excavated: 
monitoring is ongoing: and there is no evidence of current exposure or completed pathways to 
site-related contamination. However, in order for the remedy to be protective in the long 
term, implementation of the ground waterinstitutiona1 controls (lC) as specified in the 1994 
and 1999 RODs is necessary. In addition, the ground water data collected since the last FYR 
indicate the concentrations of the site-specific CDC are either decreasing or fluctuating. 
Therefore, evaluation of potential optimization of the ground water remedies is necessary to 
enhance CDC attenuation. 

Site-wide Protectl ....eness Statement (If applicable) 

For sites that have achieved construction 
determination and statement. 

completion, enter a site-wide protectiveness 

Protectiveness Determination: 
Short-term Protective 

Addendum Due Date (if applicable): 

Protectiveness Statement: 
NA 

Environmental Indicators 

- Current human exposures at the Site are under control. 
- Ground water migration is under control. 

Are Necessary Institutional Controls in Place? 

o AIII3J Some 0 None 
Institutional controls have not been implemented to restrict ground water use on all impacted 
parcels. 

Has site been put into reuse? 

I3J Yes 0 No 

There are existing and active facilities within OU1 and OU2 boundaries. 
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Third Five-Year Review Report
 
for
 

Marzone [nc.fChevron Chemical Co. Superfund Site
 

1.0 Introduction 

The purpose ofa Five-Year Review (FYR) is to evaluate the implementation and performance of 
a remedy in order to detennine if the remedy will continue to be protective of human health and 
the environment. The methods, findings and conclusions ofFYRs are documented in FYR 
reports. In addition, FYR reports idenlify issues found during the review. ifany, and document 
recommen~ations to address them. 

The United States Environmental Protection Agency (EPA) prepares FYRs pursuant to Ihe 
Comprehensive Environmental Response, Compensation. and Liability Act (CERCLA) Section 
121 and Ihe National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 
CERCLA Section 121 states: 

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

EPA inlerpreted Ihis requirement further in Ihe NCP; 40 Code of Federal Regulations (CFR) 
Seclioil 300.430(f)(4)(ii), which states: 

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

Skeo Solutions. an EPA Region 4 contractor. conducted the FYR and prepared Ihis report. 
regarding the remedy implemented at Ihe Marzone [nc.lChevron Chemical Co. site (the Sile) 
located in Tifton, Tift County, Georgia. This FYR was conducted from July 20 II to June 2012. 
EPA is the lead agency for developing and implementing Ihe remedy for the Superfund-financed 
and Potentially Responsible Party (PRPl-tinanced cleanup at the Site. Georgia Environmental 
Protection Division (GAEPD), as the support agency representing the Stale of Georgia, has 
reviewed all supporting documenlalion and provided inpul to EPA during Ihe FYR process. 

This is the third FYR for the Site. The Iriggering action for this policy review is the second FYR 
signed on September 27, 2007. The FYR is required due to Ihe faclthal hazardous substances, 
pollutants or conlaminants remain al the Site above levels Ihat allow for unlimited use and 
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unrestricted exposure. The Site consists of two Operable Units (OUs), both of which are 
addressed in this FYR. RemediaLion activities are currently being conducted at both OUs. 
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2.0 Site Chronology 

Table I lists the dates of important events for the Site. 

Table I: Chronology of Site Events 

Event 
Initial discove of contamination 
EPA-lead removal start dale 
Prelimina site assessment 
EPA-Ieild removal com letion date 

Date 
May I, 1984 

OClOber 29 1984 
November I, 1984 
December 3, 1984 

EPA issued an administrative order on consent 
Technical assistance llrant start dale 
PRP·lead removal start date 
PRP-Iead removal cOlllDletion date 
Site insoection 
EPA orooosed Site to the National Priorities List (NPL) 

A ril 5. 1985 
A ril 25, 1995 

Mav5,1985 
Mav 18, 1985 

Au ust 9.1985 
June 24.1988 

Chevron Chemical Company (CCC), Kova Fertilizer, Inc. (Kova) and 
Billy G. Mitchell signed Consent Decree with EPA addressing recovery 
of costs incurred by the United SlaleS in response to the alleged rdeas~ or 
threatened release of hazardous substances at the Sile 

June 20, 1989 

Site listed on NPL October4,1989 
PRP-Iead au I remedial investigationlfeasibilit stud (RIIFS l start date 
EPA-lead site-wide removal assessment 
EPA-lead au I ecological risk assessmelll 
EPA-lead OU I risk/health assessment 
PRP-lead OU I RifFS completion date 
OU I record of decision (ROD) signed 
EPA-lead aU2 combined RifFS slarted 
Unilateral Administrative Order issued by EPA 10 CCC and Kovo to 
nerfonn the remedial desi 'nfremedial action (RDfRA) 
First PRP-1ead aUI RD started 
Site-wide Consent Decree 
Second PRP-1ead OUI RD slarted 
Firsl PRP-Iead aUI RD completed 
Third PRP-Iead au 1 RD started 
First PRP·lead au I RA storted 
Third PRP·leod au I RD cornoleted 

Se tember 28, 1990 
Seotember 20, 1991 

actober 20. 1993 

September 30. 1994 

April IS. 1995 
July 11-, 1995 

Au ust 14, 1995 
Februa 6. 1996 

March 26 1996 
May 20,1996 

Au,guSI 12, /996 
Fourth PRP-lead OU I RD started 
OU I Explanation of Si,gnificant DilTerences (ESD) issued 

Au ust 14. 1996 
September 1996 

Second PRP-Iead OUI RA started 
First PRP-1ead aUI RA completed 

SePtember9,1996 
September 25. 1996 

Fourth PRP-1ead aUI RD completed 
aUI ROD Amendment (AROD) si ned 
Third PRP-lead aUI RA slarted 

April 28, 1997 
June 18, 1997 
June 30, 1997 

Fourth PRP-Iead au I RA started 
Second PRP-1ead au I RD completed 
Second OUI ARGO si ned 
Second PRP-Iead au I RA completed 
Technicol assistance ,grant completed 
Third PRP-lead OU I RA completed 
EPA-lead aw combined RIfFS completed 
OU2 ROD siuned 

April 2, 1998 
April 2, 1998 

November 10. 1998 
December 24,1998 

February 3,1999 
June 7,1999 
July J, 1999 
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Event Dale 
EPA-lead OU2 RD started 
OU [ AROD sil:med 
OU 1 ooeration and mainlenance started 

Seotemher 24, 1999 
Mav 2, 2000 

Seotember 30 2000 
EPA-lead OU2 RD completed Seotember 30, 200 I 
First FYR sil!ned March 25, 2002 
Sitewide Consent Decree Februarv 3. 2005 
EPA-lead OU2 RA started Mav 10 2005 
EPA-lead OU2 RA comoleted September 13, 2006 
EPA-lead OU21on I tenn resoonse action slarted December I, 2006 
Second FYR sic.ned Seotember 27, 2007 
Fourth PRP-lead OUI RA completed September 28, 2007 
PRP-Iead OUI lonQ-teml response action started September 30, 2008 

15 



3.0 Background 

3.1 Physical Characteristics 

The Site is located iiI south central Georgia, outside the city ofTiClon, at the intersection 
of Golden Road and the Norfolk Southern Railroad (Figure I). The Site is located in a 
rural area that has a combination of light industrial, agricultural and residential land uses. 
The parcels within the vicinity of the Site are summarized and illustrated in Table 2 and 
Figure 3 respectively. 

Table 2: Site Parcels 

Parcel 
Number 

Property Class 
Total Parcel 

Acres 
Owner 

T061013 C4-ComlTIercial 1.68 Harper Enterprises Inc. 

T061014 C4-ColTIll1ercial 4.16 Private Owner/Slack's Propeny 

T061015 C4·Collllllercial 7.84 Banner Grain Company 

T061020 C4-Commercial 1.79 Banner Grain Company 

T061021 C4-Commercial 1.3 Private OwnerlTaylor's Propeny 

T061 022 C4-Commercial 5.53 Banner Warehouse, Inc. 

T061026 C4-Commercial . 8.81 Priv(lle Owner/Golden's Propeny 

OU I encompasses the Harper Enterprises Inc. property (T061 013), and the northern 
portion of the Slack's property (T061 014) to the south, which included a fonner bum pit 
and a portion of the drainage ditch along the western perimeter of the Site (Figure 2). 
OU I is approximately 6 acres in size and has tlat topography. A fence was erected to 
secure the area where the funnel-and-gate system was installed. 

OU2 consists of three adjacent properties encompassing approximately 18 acres in size, 
and is roughly defined as the Golden Seed property (T061 026), Gum Creek and the 
associated wetlands. and a segment of the railroad drainage ditch (Figure 2). The Site is 
located within the drainage basin of the southeast-tlowing Alapaha River. Local drainage 
moves by overland now to Gum Creek (part ofOU2). Gum Creek fonns a small (less 
than 1 acre) pond approximately 2,000 feet east of the Site. Drainage at the Golden Seed 
property is to the south, toward the railroad drainage ditch that follows the rail spur. The 
railroad drainage ditch drains into a marshy area adjacent to Gum Creek via two culverts 
that pass beneath the railroad tracks. Following periods ofrain, this area contains a series 
of stagnant pools of water that overflow toward Gum Creek. 
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Figure I: Site Location Map 
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3.2 Land and Resource Use 

The Site is zoned for wholesale light industrial land usc. The Site is located in a rural 
area that has a combination of light industrial, agricultural and residential land uses. 

OUI consists of two former facilities where various liquid and dry fomlUlations of 
pesticides and fertilizers were handled for approximately 30 years. During this time, the 
property was owned and operated by a number of companies. 

Chevron Chemical Company 
From 1950 to 1970, Chevron Chemical Company (CCC) owned and operated a fonner 
pesticide- and herbicide-formulating plant at the Site. Bulk chcmical handling facilities 
were operated throughout cee's ownership, including unpaved railcar and truck loading 
areas for raw materials and finished products. 

Tifton Chemical Company 
·On March 30,1970, the facility was purchased by a private citizen, who founded Tifton 
Chemical Company, which operated at the Site until 1977. Tifton Chemical Company 
fonnulated liquid and dry pesticides similar to CCC's and processed pesticides for 
several companies. 

Waste handling practices during Tifton Chemical Company's ownership were reportedly 
very similar to those used by CCc. The rinsa!e pond collected s!onnwa!er and 
washdown water and was regularly treated with caustic soda or lime to facilitate 
degradation of pesticides. 

In 1973, Tinon Chemical Company purchased two nearby properties from [MC 
Corporation. These properties are not contiguous with au I. One, known as the 
Marzone Annex, is located on Golden Road, approximately 1,000 feet cast of au I. The 
other, a fonner fertilizer plant identified as the Golden Seed property, is included in OU2 
and located approximately 1,000 feet southeast of au I, along the railroad spur. These 
two properties were sold with the Site in each of the subsequent property transfers. 

Tijlchem Products Inc. 
Tiftchem Products Inc. (Tiftchem) purchased Ihe property from Tifton Chemical 
Company in 1977 but defaulted to the Fanners Bank of Tifton in 1979. Only Georgia 
Environmental Profection Division (GAEPD) correspondence and depositions taken 
during EPA's 1988 cost recovery action are available regarding site activities during this 
lime period. According to those accounts, new tanks were added for fonnulation of 
atrazine, the rinsate pond was expanded, a new loading dock was installed, and the 
eastern section of the warehouse was expanded and enclosed during Tiftchem's 
ownership. In addition to offering a full line of both dry and liquid pesticides, Tiftchem 
also processed pesticides for a number of other companies. 
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lvIar::one Chemical Company 
Marzone Chemical Company (Marzone) purchased the property from the Farmer's Bank 
of Tifton in January 1980 and operated the facility until September 1982. Marzone used 
the facility for formulation of pesticides for domestic use and export. 

Kova Fertilizer/nc. 
Kova Fertilizer Inc. (Kova) acquired the bank's lien to the propeny in November 1982. 
Kova completed nonjudicial foreclosure on the property and acquired the Site on January 
21, 1983. Marzone and Kova had a business relationship buying and selling pesticides, 
and Marzone's debt was secured by the property. A private citizen, part owner of 
Marzone and who was the site manager under Marzon~'s ownership, continued to 
manage the property for Kava. In May 1985, ownership of the QUI was transferred to 
Kova of Georgia Inc. 

Milan Inc. 
In August 1985, Milan Inc. (Milan) purchased the Site. Milan and other companies 
owned by the same owners (Ray Taylor Plant Company and Golden Seed Inc.) used the 
Site for general storage and plant seedling distribution, as well as vegetable washing and 
repackaging. Farm application equipment was tested with atrazine during-Milan's 
ownership. Site activities were discontinued during late 1992. 

A portion of the Site is currently occupied by a metal recycling facility 

QU2 includes a segment of the drainage ditch that runs alongside the railroad, the former 
Golden Seed property site, Gum Creek and associated wetlands. Banner Grain & Peanut 
Company (Banner Grain) borders the northeastern part of QU2. The Golden Seed 
property was formerly used as a fonnulation and packaging plant for pesticides and 
fertilizers. The handling of agricultural chemicals commenced at QU2 as early as 1967. 
Pesticide fomlUlation and fertilizer operations were conducted by a succession of owners 
at QU2, including Golden Seed Inc., until 1992, when business operations at the QU2 
property ceased. 

The ground water aquifer underlying the Site is not used as a source of drinking water. 
Gum Creek nows through the Golden Seed portion ofOU2 and is surrounded by a 
wetland. which supports a sensitive wetland ecosystem. 

3.3 Histor")' of Contamination 

QUI was formerly used as a pesticide fomlUlation and storage facility, which operated 
from 1950 until 1983. Various formulations of pesticides and fertilizers were handled 
under several different owners and operators during this lime. Tiftchem bought the 
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operation in J 977 from Tifton Chemicals. It is likely that Tiftchem fomlUlated common 
organophosphate and organochlorine pesticides. Inspections made by GAEPD found 
repeated rinsate discharges to unlined drainage ditches that led to the former rinsate pond 
(lagoon) located at the southeast comer of the property, and poor housekeeping practices 
inside and around the buildings. Tiftchem defaulted to the Famler's Bank of Tifton in 
1979. Following the 1979 bank foreclosure, a GAEPD site inspection found 
approximately 70,000 pounds of pesticides on site. 

Marzone purchased the property in January 1980. Prior to the purchase, Marzone 
requested infomlation regarding the environmental condition of the Site from GAEPD. 
The company was informed that operations would not be allowed at the Site until the 
pesticides that remained from Tiftchem operations were removed and the rinsate pond 
was closed and replaced with a zero-discharge system. Marzone developed a plan to 
remove the materials, including the rinsate pond water and sludge, and to dispose of them 
at the Pinewood Disposal Facility in South Carolina. Ln early January 1980, Marzone 
reportedly moved some oflhe remaining pesticides offsile to the Marzone Annex, or the 
Tifton Machine Works. A fire erupted atlhe Site on January 26,1980, attracting 
regulatory attention. The waste materials identified by GAEPD during a subsequent 
inspection included dichlorodiphenyldichloroethylene (DDE), 
dichlorodiphenyhrichloroethane (DDT), chlordane, lindane, methyl and ethyl parathion, 
malathion, methoxychlor, sulan, toxaphene, and xylene. After the fire, pesticide wastes 
were removed to the Marzone Annex. In 1982, Marzone failed to take delivery of a 
shipment of 100 tons of DDT (labeled as atrazine) at the Port of Savannah. U.S. 
Customs concluded that the material was being imported "under fraudulent circumstances 
based upon false documents for the sole purpose of dumping the substance." The bank . 
foreclosed on the property in 1982 and took over ownership from Marzone. 

In 1983, regular commercial operation of the Site ceased when Kova acquired the 
property in foreclosure. Following Kova's acquisition, a GAEPD inspection of the Site 
identilied open drums of pesticides and pesticide wastes on site. Some of the wastes 
'Yere brought on site from the Marzone Annex' after the 1980 fire. GAEPD issued a 
notice of violation and required Kava to remove all hazardous waste, contaminated soil 
and debris from the Site within 45 days. In December 1983, Mr. Rienstra advised 
GAEPD that toxaphene, methyl parathion and carbaryl had been removed to his farm in 
Palatka, Florida. By March 1984, Kova had manifested 49 drums of pesticide waste for 
off-site disposal by Chemical Waste Management. Mr. Reed, president of Kova, advised 
GAEPD that the atrazine and propachlor inventory had been shipped to a Kova facility in 
Indiana and that the remaining inventory would remain on site until the facility was sold 
and its disposition could be determined by the new owner. Kova obtained concurrence 
from GAEPD that the facility was in compliance with hazardous waste regulations and 
that the remaining inventory did not contain hazardous waste. 

In 1984, the former owner ofTiflchem formulated a test batch of red peanut seed treater 
(a pesticide mixture) on site. The fonnulation failed and left a visible residue throughout 
the formulation area. Kova later sold equipment salvage rights to Microllo. Most of the 
formulation and storage equipment was removed by Microllo. 
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During the remedial investigation for OU I, pesticides and metals were discovered in the 
soils and sediments in and around the Golden Seed facility. OU2 includes a segment of 
the drainage ditch that runs alongside the railroad tracks, the fonner Golden Seed 
property site, Gum Creek and associated wetlands. Because Ihe Golden Seed facility 
served as a separate source area and had different PRPs, it was deemed a separate OU 
from au I. The facility al OU2 was i.n operation for about 30 years. 

Operations were conducted by a succession of owners beginning as early as 1967 until 
1992, when business operations ceased. Primary sources of contamination include drums 
and disposal pits. Leaching from the pits and spills from the drums caused the release of 
contaminants into the soil and ground water. 

3.4 Initial Response 

From 197910 1984, as a result of state enforcement efforts, about 70,000 pounds of 
pesticides and pesticide drums were removed from OU', and the rinsate pond was closed. 
In September 1984, EPA initiated a removal action at the Site based on the evidence of 
soil contamination, the presence of "pure substance scattered about," and a pesticide 
inventory of35 to 50 drums, 20 to 30 pallets of bagged material, and live small pails. 
Various containers and bags were open and leaking. Wastes generated during the EPA 
removal action and the ensuing CCC cleanup were classified as hazardous. In May 1985, 
ownership of the OU I was transferred to Kova of Georgia Inc. 

In 1985, EPA iniliated an Immediate Response Action that removed an additional 1,700 
pounds of pesticides. Excavation of ditch sediments occurred in May 1985, and in 
October 1989, the Site was listed on EPA's National Priorities List (NPL). The listing 
was based on analytical results indicating the presence of pesticides in ground water and 
the potential for future release from the surlicial soils. In September 1990, Kova, Kova 
of Georgia Inc., CCC, and Billy G. Mitchell, signed an Administrative Order on Consent 
with EPA for the Site. The Administrative Order by Consent directed the PRPs to 
develop and implement a remedial investigation/feasibility study (Rl/FS) which 
identified the nature and extent of contamination and proposed remedial action for the 
Site. The RlfFS was conducted by Brown and Caldwell and PTI Environmental. The 
1994 RifFS resulted in a Record of Decision (ROD) that set risk-based action levels for 
surface soils, subsurface soils and ground water. Risk-based action levels were 
established by a baseline risk assessment (BRA), which was perfonned by Brown and 
Caldwell in 1993. 
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In 1993, EPA conducted a removal action at OU2 to remove raw chemicals, 
contaminated debris and heavily-contaminated surface soils. Containers ofchemicals, 
including pesticides and herbicides, were found at the Site. EPA demolished and 
removed several on-site structures, excavated and removed the top I foot of soil in areas 
of contamination, and excavated and removed contaminated subsurface soil and debris to 
an action level for subsurtace soils of 10 parts per million (ppm) for total pesticides. 
Over 6,000 tons of soil and debris were removed and shipped to a pennitted landfill. 
EPA conducted an RJ at OU2 in 1996 and an FS in 1998. 

3.5 Basis for Taking Action 

Included as part of the RlfFS, the 1993 BRA characterized potential current and future 
risks to human health and the environment from exposure to chemicals present at the 
Site. Chemicals of potential concern (COPC) included zinc, benzene hexachloride 
(BHe) isomers, lindane, heptachlor, aldrin, heptachlor epoxide, endosulfan. dieldrin, 
DDT and constituents. endrin and isomers. endosulfan sulfate, methoxychlor. chlordane, 
toxaphene, polychrorinated biphenyls (PCBs), parathion, methyl parathion, ethoprop, 
malathion, ethion atrazine, elhylbenzene and xylene. The BRA indicated that under 
current sccn3rios, direct contact with surface soil for the on-site visilor or worker W3S the 
exposure pathway that exceeded EPA's acceptable incremental lifetime cancer risk range 
of I x 10.4 

'0 I X 10.6 or an acceptable hazard index (HI) of 1.0. 

Under the future residential scenario, ingestion of ground water and direct contact with 
surface soil exceeded acceptable risk ranges. Based on the results of the BRA, the media 
of concern were surface soil and ground water. Subsurface soil was also a medium of 
concern because of potential cross-media chemical transport from subsurface soil to 
ground water. 

Surface sediment was not a medium of concern because it did not exceed risk levels. The 
most important contributor to estimated cancer risks from surface soil was toxaphene. In 
ground water, SHC isomers were the most important contributors to estimated cancer 
risks. 

The BRA for OU2, which was included as part of the 1998 RIfFS, provided the basis for 
dctennining the necessity of remedial action and the justification for perfornling remedial 
action. Based upon the BRA analysis, it was detennincd that the surface soil, sediments 
and ground water posed current or potential risks: Major contaminants included 
chlordane, DDT-related compounds, (oxaphene, aluminum, arsenic. cadmium, chromium, 
copper, iron, lead, magnesium, manganese and zinc. The BRA detennined the major 
current human h.ealth risks for.OU2 as ingestion of. and dennal contact with, 
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contaminated soil by on-site visitors. For potential future residents, the major risks 
associated with OU2 were detennined as ingestion of, and dennal contact with, 
contaminated soil, and ingestion of ground water. The BRA detennined that sediment 
contamination posed a current and future unacceptable ecological risk. 
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4.0 Remedial Actions 

In accordance with CERCLA and the NCP, [he overriding goals for any remedial action are 
protection of human health and the environment and compliance with applicable or relevant and 
apPropriate requirements (ARARs). A number of remedial alternatives were considered for the 
Site, and final selection was made based on an evaluation of each alternative against nine 
evaluation criteria that are specified in Section JOO.430(e)(9)(iii) of the NCP. The nine criteria 
include: 

I.	 Overall Protectiveness of Human Health and the Environment 
2.	 Compliance with ARARs 
3.	 Long·Ternl Effectiveness ~nd Pennanence 
4.	 Reduction ofToxicity, Mobility or Volume ofContaminanls through Treatment 
5.	 ShorHenn Effectiveness 
6.	 Implementabiliry 
7.	 Cost 
8.	 State Acceptance 
9.	 Community Acceptance 

4.1 Remedy Selection 

au 1 consists orthe Harper Enterprises Inc. and the Slacks properties and included the 
fonner bum pit and a portion of the drainage ditch along the western perimeter of the 
properties. aU2 includes a segment of the drainage ditch that runs alongside the railroad 
tracks, the fomler Golden Seed property, Gum Creek and associated wetlands. Because 
the Golden Seed facility served as a separate source area and had dilTerent PRPs, it was 
deemed a separate OU from OU I. 

EPA issued the OU I ROD on September 30, 1994. Remedial action objectives (RAOs) 
were not dcfined in the 1994 ROD. but the 1994 ROD indicated that the cleanup goal of 
au I was to remediate the soils and ground water to levels that were appropriate for 
residential use. The ground water remedy selected in the 1994 ROD consisted of the 
following remedial components: 

•	 Implementation ofa pumping test. to aid in dctemlining specitic design criteria 
for the extraction system. 

•	 Design and construction of ground water extraction wells. 
•	 Installation of a security fence around the on·site trealment unit. 
•	 Design and installation of a ground water pumping syslcm, a ground water 

liltration system. an on-site treatment system. and an infiltration gallery. 
•	 Start-up and operation of this system. 
•	 Transportation. regeneration, recycling and disposal of the spent filters. 
•	 Operation and mainrenance (O&M) of a long.tcnn ground water monitoring 

program, including quarterly monitoring of parameters in extraction wells and 
specified monitoring wells. 
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•	 Implementation of institutional controls. 

The 1994 ROD selecled cleanup goals for the contaminants of concern (COes) in ground 
water arc summarized in Table 3. 

Table 3: OUI Ground Water cac Cleanup Coals 

Ground Watrr COC ROO Cleanup Goal 
Im./Ll 

Aloha-BIK 0.0000)" 
Beta-Bt-Ie 0.0001" 
DOD fdich1orodiohenvldichloroethane) 0.00077" 
DDT 0.00054" 
Elhvlbenzene 0.7 
lindane (Gamma-BUC) O.OOO2D 

Methvl Parathion 0.0039" 
Xylene 10 
"­ RjsJ<·b;asN dr.IIlur ,""Is. 
b. Ground w;l1~' cl~J.I\up .....rl ~ On nJ:lJlimum COrll3min:lnl kvel (Mel) (It \.:Ife drinkins 
"':ller level. 

The 1994 ROD selected low-lemperature thermal desorption for the soil remedy. The 
surface and subsurface soil remedy consisted of the following remedial components for 
soil: 

•	 Excavation of all soil with contaminant concentrations above the performance 
standards. 

•	 Slaging and pre-condilioning of soil for entry into the thermal desorption unit. 
•	 Feeding and processing of contaminated soil into the heated chamber for
 

treatment.
 
•	 Placement oftrealed, decontaminated soil back on thc Site. 
•	 Periodic soil sampling during treatment to verify effectiveness of the remedy. 
•	 Air monitoring to ensure safety of nearby residents and workers. 
•	 Demobilization and removal of the thermal desorption unit aner completion of the 

remedy. 

The 1994 ROD selected cleanup goals for the coes in soil are presented in Table 4. 

For the Jow·tempcrature thennal desorption remedy, thc perfornlancc slandards for 
surface soil are based upon a I x 10-6 risk level for a cleanup associated with future 
residential land use. 

For subsurface soil, Ihe cleanup level was calculated using thc MULTIMED ground 
water model for protection of ground water. Performance standards are listed in Table 4. 
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Table 4: OU I Soil COC Cleanup Goals 

Soil COC Surface Soil ROD Subsurface Soil ROD Cleanup 
Cleanup Goal" (m2lkel Go.r 1m""" 

Atrazine 3.5 0.150 
Alph:a·BHC 1.142 
Bela-BI-Ie 

0.12 
• 0.547 

•DOD 3.2 
•DOE 2.28 
•DDT 2 '9 
•Oiddrin 0.049 
•OiO:'l:in 0.001 
• 

elh lbenzene 
Endosulf:1lll1 :!.6 

• 5.73 
He 13chlor •0.085 

• •E	 .~ide 

•Lindane (Gamma-BHC) 0.463 
Melh I Panuhion • 4.55 
Tox3ohene • 
XvleOt: 

0.7 
• 1IJ 

3.	 Bbnk $JI3CC'li 'n,JiC31.. 1h;t1 no tk.nup kvtl W3S sel b«:>~ 1M ef,..minl;$!>lM 3 cae (Of 11M: lUNium. 
to.	 Surfxr soil t'lc-:>nup Ic'vrls:ltr basnI on furu", resioknli:>l bnd LI$e. CIc'3nllp kvC"b 3'" b.unl on;l o::>IlCn" risk 

of 1 .\ 10". Of :> Ml:03,d illlk.\ 1,)( 1.0. Sur(3I;.. soil rTf"" II,) lhr lOP fOOl of 5Oil. 
c. Sub,urf:>« soil <;!c311OO Ic.vtls \VUe calcul:lla:l usi"~ the MULTIMED model. 

In' September 1996, EPA issued an· Explanation of Significant Differences (ESO) to 
modify part of the remedy described in the 1994 au I ROD. The purpose of the ESD 
was to document that the low-temperature thermal desorption (LITO) unit selected for 
the Site will be able to meet performance standards while operating at a temperature of 
600 to 800 degrees Fahrenheit instead of700 to 900 degrees Fahrenheit, as initially stated 
in the ROD. The ESO explained that excavation of soil would continue until computer 
modeling demonstrated that soil cleanup goals for protection of ground water were met. 
In addition. the ESD discussed soils with high levels or sulfur and dio:tins, discovered 
during the Foclised Field Investigation conducted ror the remedial design. Soils with 
high levels of sui fur could interfere with the LTID unit's operation. Soils with sulfur 
levels that could not be treated in the LTTD, estimated at 1,000 tons, would be 
transported olT- site and disposed of at a Subtitle C or Subtitle 0 landfill. Dioxin­
contaminated soil, detected during the Focused Field Investigation, did not require 
treatment for dioxin. but would be treated with the LITO unit to remove pesticide 
contamination. LTID emissions and ambient air al the site perimeter would be 
monitored for dioxin as outlined in the Ambient Air Monitoring Plan and the LTID 
Operations and Maintenance Plan. 

On June 18, 1997, EPA issued an Amended Record of Decision (A ROD) to modify the 
soil remedy. These changes were based on information gained during the remedial 
design. The major components of the amended soil remedy were: 

•	 Excavation of all surface soil that has contaminant concentrations above the 
performance standards (excluding the former bum pit area). 
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•	 Excavation of subsurface soil to meet perfomlance standards on a site-wide basis, 
which will achieve protection of ground water. 

•	 Transportation of the soillrom the main portion of the Site (excluding the former 
bum pit area) to a pemlilted landfill for ofT-site disposal. 

•	 Placement of clean fill soil in the excavated areas. 
•	 Air monitoring to ensure safety of nearby residents and workers. 

In June 1998, EPA issued an ESD extending the boundary of OU I to include the railroad 
drainage ditch from the southwest comer of the horse pasture to the midpoint between the 
two culverts near the southernmost point of the railroad spur. Testing showed that 
concentrations ofCOCs in this portion of the railroad drainage ditch were identical to 
those COCs specified in the OUI ROD, as amended. Drainage from OUI flows into this 
ditch and addition of this area to OU I allowed cleanup activities for this area to. be 
conducted earlier and more cost effectively. 

On November 10, 1998, EPA issued an AROD.based on new infomlation obtained 
during the remedial design. The 1998 AROD amended the soil remedy for the former 
bum pit area. The major components of the 1998 AROD were to excavate surface soil 
with concentrations above performance standards, transport surface soil with 
concentrations above the dioxin perfonnance standard (0.00 I mg/kg) to a pennitted 
landfill for off-site disposal (with treatment, if necessary), and monitpr the air to ensure 
safety of nearby residents and workers. 

On May 2, 2000, EPA issued an AROD amending the ground water remedy based on 
new information obtained during the remedial design. 

The major components of the 2000 AROD, amending the ground water remedy are: 

•	 Implementation of institutional controls to restrict the use of ground water as a 
drinking water source until performance standards are achieved. 

•	 Design and construction of an in-situ funnel-and-gate (F&G) system, consisting 
of an impenneable barrier wall to direct contaminated ground water 
(approximately 93 percent of total contamination) through a granular activated 
carbon (GAC) treatment medium. 

•	 Start-up, operation and maintenance of this system. 
•	 Reduction of contamination in ground water south of the treatment system
 

(approximately 7 percent of total contamination) by natural attenuation.
 
•	 Operation and maintenance ora long-ternl ground water monitoring program, 

including periodic monitoring of the effectiveness of the treatment system and of 
natural attenuation. 

•	 Proper closure of the treatment system after performance standards are met. 

The selected remedy was installed as a full-scale pilot project in 1998. The F&G system 
has been successfully treating ground water since installation. 
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On July I, 1999, EPA issued a ROD for 0~J2. The RAOs defined in the 1999 ROD for 
OU2 are: 

•	 Containment or treatment of all contaminated surface soils above health-based or 
ecological action levels. ­

•	 Containment or treatment of contaminated sediment above ecological action 
levels. 

•	 Restoration of ground water to drinking water standards. 

The major components of the selected remedy for OU2 includ.e: 

•	 Excavation and disposal of surface soils with concentrations exceeding the 
surface soil perfonnance standards. 

•	 Excavation and disposal of sediments from the railroad drainage ditch and the 
non-wooded wetland area south of the railroad spur that have concentrations 
exceeding the sediment performance standards. 

•	 Transportation by truck ofcontaminated soil and sediment to a pemlitled Subtitle 
Cor D landfill. 

•	 Restoration of surface soil and wetland areas. 
•	 Confirmation sampling to verify that contaminant concentrations in remaining 

soil and sediment are below perfomlance standards. 
•	 Monitoring of wetland and creek areas for at least five years to detennine if 

remaining contamination is naturally attenuating. Levels of contamination in 
these areas do not pose an immediate or acule threal; therefore, access restriction 
is not necessary. 

•	 Installation of at least two additional ground water monitoring wells. 
•	 Annual ground waler monitoring for at least five years for [he COCs, potential 

transfomlation products and geochemical parameters to detemline if 
contamination is naturally attenuating. 

•	 Review of ground wafer data after five years to detemline ifnatural attenuation is 
effective. A contingency remedy of an in-situ· treatment wall system could be 
implemented at EPA's sole discretion, ifresults do not confirm that natural 
attenuation is elTective. 

•	 Institutional controls to restrict use of contaminated ground water. 

The selected remedy addressed the principal threat wastes of toxaphene and DDT and its 
breakdown products, as well as secondary threat wastes of chlordane, SHCs, endrin, 
dinoseb and metals. Performance standards for soil and sediment are listed in Table 5. 
Perfomlance standards for ground water are listed in Table 6. 
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Table 5: OU2 Soil and Sediment COC Performance Standards 

coc Surface Soil m.lI<oI Sedimenl (m../kp'" 
DOT 1.0· 5.0 
ODE 1.0· 5.0 
000 2.0· 5.0 
Toxanhene 0.4" 3.0 
Alnha-chlordane 0.1" 0.1 
Gamma-chlontane 0.1 .... 0.1 
Con~r 20·· 20 
Lead 330" lJO 
Zinc 100·· 100. Surr:.a soil pn1"onro;",."c stan<brds;l/"l: ~ OI' p....lo:ction offllNro: resido:nlj:ll ~ 1(1'­

c~k:ubinl C1nCcT ri5k 1.........-1 for dirttl COfl[,)o,:l 
" Surf:l<:c $Oil or sedimenl pnfOl'lfl:lIKe lof:UlobnIs ~ro: bucd. on o:eo""ial risk: J.url"aco: 50,1 

stalllbrds 31'0: also pro.o:ctivo: of rulUl't residenlS ~l a 10" n.lc:ul:lfed C;ItI(:I:f ris1: 10:\'0:1 for dim:' 
C(lIIlxt aoo" Hu:ln:llndes ofleu than 1.0 fOO' non~i"""eft$. 

Table 6: QU2 Ground Water COC Performance Standards 

cae Performance Standards IUl!'/l.l 
Aluminum 28702· 
Be Ilium 4··
 
Cadmium 5.... 
Man 'anese 660· 
Nickd 100" 
Lead 15*** 
[ron 8.611" 
NilralefNitrite 1.000 (MeL tor nilrite) 
AI ha-BI-IC 0.03·" 
Gal1lllla·OHC 0.2"· 
Endnn 2.... 
Dinoseb 7'" 
• Calculaled value for Hazard Quotient - 1 
•• EPA Mel 
••• EP/I ,\rli"n lc"C! 

4.2 Remed)' Implementation 

Pursuant 10 a Unilateral Administrative Order (UAO) issued by EPA to CCC and Kava 
on July II, 1995, the two companies agreed to perform the remedial design/remedial 
action. After issuance of the UAO, CCC and Kava expressed interest in entering into a 
Consent Decree, which was lodged with the U.S. District Court but later withdrawn by 
the United States. Work at the Site continues under the UAO. 
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Soil 

Soil rcmediation activities for OU I began after issuance of the 1994 ROD and the 1995 
UAO. Remedial design, conducted in conformance with the ROD and approved by EPA, 
began in September 1995. A series of supplementary site characterization activities 
conducted from November 1995 through August 1996 provided additional information 
needed to develop the soil and ground water remedial design documents. Demolition 
activities were completed during June and July' 1996. A pole bam located in an area 
where pesticides were previously handled was carefully deconstructed and 
decontaminated. The decontaminated pieces were disposed of oIT-site at a secure Subtitle 
D landfill: In addirion, several old tanks and concrete pads were also demolished and 
removed from the Site. 

During the fall of 1996, excavation of surface and subsurface soil on the northern portion 
of the Site began. The excavated soil was disposed of in a Resource Conservation and 
Recovery Act Subtitle D landfill located in Florida. Excavation and landfill disposal of 
contaminated soil was complete at OU I in May 1999. A final construction and remedial 
action report farOUI was approved by EPA on May 27,1999. 

GrOl/nd WaleI' 

The remedial design for ground water, conducted in conformance with the 1994 ROD 
and approved by EPA. was completed by June 1996, and remedial action activities began 
shortly thereaner. During the design phase, EPA recognized that a pump-and-treat 
system might not be the most etTective remedy, given thc characteristics of the Site. 
Alternative strategies were evaluated and compared with the pump-and-treat system and 
were documented in a FS addendum. An in-situ F&G strategy was thought to hold more 
promise for reducing the contamination at OU I, and was selected as the remedy for OU I 
ground water in the May 2. 2000 AROO. An F&G system had already been installed as a 
full-scale pilot project in 1998 and has been operating since that time to remove COCs 
from ground water. Monitored natural atlcnuation (MNA) was selecfed as the remedy for 
contamination downgradient from the treatment wall. Ground water monitoring activities 
are ongoing. 

The funnel portion of the system is a low penneability cutoff wall inserted into the 
aquifer to direct flow toward the permeable gate portion of the system. The gates are 
constructed of precast concrete vaults, stainless steel piping and valves. An adsorptive 
medium. GAC, is installed within the gale. The colleclion channel connects via piping to 
lhe trealment vaults. The contaminated ground waler flows inlo the collection channel 
and then passes through the vaults. As lhe ground water passes through the GAC in the 
trealment vaults. the dissolved contaminants adsorb to the GAC. Treated ground water 
then flows through the cutoff wall, via a pipe Ihrough the wall, to a distribution channel 
downgradient from the cutoff wall. The distribution channel consists ofa gravel·filled 
trench. 
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On July 26, 2000, a deed restriction was put in place for the property parcel T061 013. 
The restriction acts as an institutional control precluding the use ofcontaminated ground 
water north of the F&G treatment system. A summary of the ICs is presented in Table 12 
and Figure 3. 

Remedial action at OU2 was conducted by EPA and its contractor, Black & Veatch 
(B&V). B&V collected surface soil and sediment samples during site investigation 
activities in February 2000. Based on contaminant concentrations that exceeded site 
cleanup criteria for soil and sediment, B&V defined two areas of concern (AOe) at QU2. 
Area of Concern One (AOC I) consists oflhe 5.67 acres of soil contamination and 
includes the fanner Marzonc facility, the railroad spur and a portion of the Golden Seed 
property. Area of Coneem Two (AOC2) consists of the 1.48 acres of sediment 
contamination and includes the wetland area located south of the former Marzone 
facility. 

In accordance with the 1999 ROD, B&V installed two additional ground water 
monitoring wells at OU2 in 2000, and ~aseline ground water monitoring began. 

The remedial design was started in September 1999 and completed in 200 I. Remedial 
action funding became available in 2005. Aner obtaining landfill approval. CMe 
Environmental Services, Inc. (CMC) (remedial action contractor) began transporting 
contaminated soil on February 1,2006, while continuing to excavate contaminated soil. 
Contaminated soil was excavated around the area of the fomler Marzone facility and the 
Banner Grain property. CMC completed the ditch on thc east side of the property, and 
proceeded on the south side of the Banner Grain property moving west. All sediment 
material excavated from AOC2 was stockpiled with drier material from AOCI for 
shipment to the approved landfill. A total of 18,979 cubic yards of contaminated soil and 
sediment were removed from the Site and disposed of at the Pecan Row Landfill. 

A topogrdphic survey was completed prior to and ancr railroad spur removal, and 
Jessamine Construction Company began removing the rail from the spur in February 
2006. All railroad ties associated with the spur were removed and stockpiled for 
disposal. Once all the railroad ties were removed, the ties were placed into 40- and 65­
cubic-yard roll-off boxes and. transported to the Pecan Row Landfill for proper disposal. 
During railroad spur removal, new rails and lies were delivered and staged on site. 

After the rails and ties were removed from lhe spur, CMC excavated the lOp one foot of 
contaminated soil from the spur area. After the soil was removed from underneath the 
old railroad spur, Jessamine Construction Company began railroad spur replacement. 
Elevations of the railroad spur were collected in 50-fOOl intervals prior 10 railroad spur 
removal. Jessamine County Construction Company and CMC used Ihe lopography 
survey conducted on the railroad spur during replacement to ensure the railroad spur 
graded downward toward the Banner Grain property. Jessamine County Construction 
completed railroad spur replacement in May 2006. 

32 



The soiVsediment excavation and landfill disposal remedy was completed in September 
2006, and EPA finalized the Interim Remedial Action Report on September 13,2006. 

4.3 Operation and Maintenance (O&M) 

In the 2000 AROD, the ground water remedy was changed from pump-and-treat to an 
F&G system and MNA. The F&G system consisted of an impermeable barrier wall that 
directs the contaminated ground water through a GAC-treatment medium and natural 
attenuation south of the treatment system. O&M ofa long-term ground water monitoring 
program was also designated. including periodic monitoring of the effectiveness of the 
treatment system and of natural attenuation. A detailed description of the system 
operations and O&M requirements are presented in the Operation and Maintenance 
Manual for the Marzone Funnel-and-Gate Groundwater Treatment System, July 2000. 
The F&G remedy was installed as a full-scale pilot project iOn 1998 and has been 
successfully treating ground water since installation. 

F&G Remediclfion System Operations 

Periodic water elevation measurements were conducted monthly from system start-up 
until April 200 I, after which. activities were performed quarterly. These measurements 
were collected to ensure the ground water is !lowing as anticipated. System influent and 
eftluent were sampled quarterly from system start-up through 200 I. and biannually aller 
that time. Sampling ensures that the GAC is effectively removing contaminants from 
ground water. Samples are collected from water before it passes to the series reactor to 
assess whether contaminant "breakthrough" has occurred from the primary reactor. 

Site ground water has been periodically monitored to detem,ine if natural attenuation is 
occurring. The MNA sampling program includes six piezometers and four monitoring 
wells, which are cross-gradient, downgradient, and upgradient of the F&G system. The 
location of the wells and overall layout of the treatment system is presented in Appendix 
G. 

Activities Since 2007 FYR 

Quarterly F&G system maintenance visits were conducted from March 2007 through 
March 2011 to record operational parameters, including flow rate and water elevations 
for the system. The system was also inspected for flow variability or flow inhibition. 
Water level measurements were collected from SP-OI, SP-02, SP-03, SP-04, primary 
reactor and series reactor. An automated flushing system was installed in the F&G 
system during March 2003, and continues 10 operate today. Approximately ISO gallons 
of treated water is discharged into the system discharge line every 10 days. In addition to 
the automated purging, the F&G system is manually flushed with a minimum 0[200 
gallons of potable waler during the quarterly O&M events. Gas buildup, likely due to 
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increased biological activity in the warnl, wet summer and fall mOnlhs. has not been a 
significant issue within the system since automated flushing was instituted. 

Ground water samples from the treatment wall area have been collected semi-annually 
since March 2007. In addition, the shallow aquifer water elevalions have been measured 
quarterly, and the data have been used to generate· water level contour maps. Since the 
2007 FYR. MNA sampling occurred annually in June. The last MNA sampling event 
occurred in June 201 I. 

Problems Encountered 

A ground waler flow rate through the F&G system in Ihe range of I 10 3 gallons per 
minute has been observed during much of the system's operating period; however, now 
stoppages occur periodically. Various troubleshooting activities were conducted during 
the initial start·up period to evaluate and address this issue, such as: 

• Comprehensive geochemical analysis of ground water in the system. 
• Inserting a video camera into the distribution channel piping to inspect the piping. 
• Cleaning the pipe via a ·'snake." 
• Purging or back-flushing various system components. 
• Monitoring piezometric heads and now rate frequently throughout the system. 

During the first several months of operation (September 1998 through April 1999), flow 
stoppage appeared to be associated with discharge piping between the GAC.vaults and 
the distribution channel. Typically large head differentials between the piezometric level 
recorded at SP·02 versus SP-03 indicated flow stoppages. Under these conditions, when 
the flow ratc dropped to zero, flow was re-established by forcibly flushing several 
hundred gallons ofelean water through the distribution channel piping, with the cleanoul 
end cap removed to allow the purged' waler to exit the system. 

The presence of gas pockets in the discharge piping was also contirmed in early February 
1999 by inserting a video camera through this piping. Evenlually, it was concluded that 
rhe cause of flow stoppage was accumulation of biologically-derived gases within the 
piping system that connects the GAC vaults. Gas buildup has not been a significant issue 
within the system since automated nushing was instituted in March 2003. 

The source of the biologically-derived gases is not precisely known, but it is believed to 
be associated with aerobic degradation of xylene in the ground waler. Also, the use of 
guar to construct the collection and distribution channels mighl have contributed a 
significant amount of biologically-degradable substrate Ihat exacerbated gas 
accumulation in the ground water system. 
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Annual System Operations / O&M Costs 

The O&M contractor, ARCADIS is conducting long·tenn monitoring and maintenance 
activities according to the 2000 O&M Manual that was approved by EPA. The primary 
activities associated with O&M include: 

• Quarterly water level monitoring and flow rate measurements 
• Biannual COC and annual MNA sampling 
• Miscellaneous system improvement and maintenance activities 

One aspect of the current system O&M possibly impacting future maintenance costs is 
GAC change-out that will ultimately be required once contaminant breakthrough of the 
primary reactor is reached. Ifbreakthrough occurs, the series reactor will prevent the 
contaminants from discharging to the environment, but replacement of the first carbon 
bed will be needed to properly maintain the system. 

O&M costs include operating and maintaining the F&G system, general site upkeep 
(mowing and fence repairs), and treatment system coe sampling. O&M costs have been 
averaging approximately $70,000 annually since October 2003. O&M costs were 
estimated to be $285,500 in the 1994 ROD for monitoring continued operation, but were 
not estimated in subsequent decision documents that altered the remedy. The automated 
flushing system has required some maintenance and repairs over the last five years, but 
these were completed al minimal cost. Engineered remedies. such as automated flushing 
and sample optimization, have achieved cost savings over the past five years. 

The 2007 FYR indicated that five years of data were needed to detennine effectiveness of 
MNA at OU2. In 2009, a ground water and sediment sampling plan was developed. 
Ground water and sediment sampling was conducted on a quarterly basis to assess the 
effectiveness of MNA. OU2 wells were sampled several times during 2009 and 20 IO. 
The cost of this program was approximately $175,000. The 1999 ROD estimated O&M 
costs for MNA would be $279,589. 
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5.0 Progress Since the Last Five-Year Review 

The protectiveness statement from the 2007 FYR for the Site stated the following: 

·"The remedies at OU I alld aU} currently protect human health and Ihe environment because 
cOlllaminatedsoil and sediments have been excavated: monitoring efforLf; are ongoing: and there 
is no evidence ojcurrent human Or ecological exposure to Site·relaled contamination. However, 
in orderJor the OUI and aU} remedies 10 be protective long·term, all instilutional controls 
necessolY to provide for protectiveness associated with the remedies need to be put in place. and 
the vapor intrusion pathway should be evall/ated as a potential exposure pathway. 

rhe remedy at auI is expected to be protective a/human health alld tht? environment upon 
alltltnment ofgroundwater cleanup goals. through 'he groundwater Ireatmenl wall and nalural 
at/enuation. 111 the interim: exposure pathways Ihat could resull ill unacceptable risks are being 
comrolled. and institutional comrols are preventing exposure 10. orlhe ingeslion of. 
contaminated ground waleI' on the north parcel. The excavation ofcontaminated soil and 
sediments. Ihe installatloll a/fenCing. and the implementalion ofillstillltional controls all the 
north parcel has reduced the potentialjar exposure to contaminated soils. !iediment and 
groundwater 01 the site. Long.term protectiveness a/the remedial action will be verijied by 
cominued sampling ofthe groulldwater treatment !(VSlem and Site monitoring wells. put/ing in 
place addilio/lOl institutional cOl11rols at Ihe sile. and assessing whether 'he vapor ill1l11SiOIl 
pathwayfrom groundwater is a potemial exposwe pathway thaI should be (lddressed at the Site. 
Current monitoring data indicate that the remedy is fllnctioning as reqllired to achieve 
groundwater c1eOflllp goals. 

A protec:tiveness determillation o.lthe remedy 01 aU2 cannot be made IIl1til {ldditional 
monitoring dala are collected Additional data will be obtained by cOlltinuing to monitor 
groundwa/er and remaining cOl/taminated sediments a/least {ll/fwally. It is expected that after 
collecling monitoring datalorjive years (from the completion of/he aU2 soil/sediment remedial. 
action (September 2006)). a determina/ion olMNA e.ffectivel1ess call be made. A protectiveness 
determina/ion/or OU2 will be made in tile nex/ jive·year review. Ins/i/u/ional co"trols required 
throllgh the OU2 ROD will be pUl in place wi/hin the next year. .. 

The 2007 FYR included nine issues and recommendations. The status of the recommendations 
is discussed below. 
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Table 7: Progress on Recommendations from Ihe 2007 FYR 

Section Recommendations 
Party 

R~sponsible 
Milestone 

Date 
Action Taken and Outcome Date of Action 

5.1 

Additional mllural attenuation dala should be 
collected to assess current site conditions. 

PRP 9/1/08 

OU I monitoring data has been 
collected. 

12/1812007. 
0611112008, 
12/18/2008, 
06116/2009, 
12/16/2009, 
06/21120 I0, 
12120120 I0, 
06/14/2011 

52 

Smal1trecs growing too close to the barrier wall at 
au I should be removed. PRP 1/31/08 

Trees have been removed. During 
Ihe site inspection no trees were 
observed to be growing close 10 the 
barrier wall. 

09/3012008 

5.3 
Loose lags on the au I F&G remediation system 
should be re-attached 10 the .:over plale. 

PRP 1/31108 
Tilgs were re-attached. 

09/30/2008 

SA 

In addition to the solar-powered nushing system, 
quarterly maintenance aClivities should continue at 
Ihe F&G remediation system to remove gas, until the 

: Ras blockage nroblem is eliminated. 

PRP 9/1/08 

A new tlushing syslem was installed 
in March 2003. Gas blockage has 
nOI been an issue since the creation 
of the new system. 

0313112003 

5.5 

Sampling of Ihe F&G treatmelll system should 
continue on a semi-annual basis. Alier GAC is 
replaced, sampling can bC' reduced to once per ye:lf 
for at least two years. 

PRP 9/1/08 

Sampling has been conducted on a 
semi-annual basis. 

12/18/2007, 
06/1112008, 
12/1812008, 
0611612009, 
[2/1612009, 
06121/20 I0, 
12120/20 I0, 
06/14/2011 

5.6 

Deed restrictions should be reevaluared ar OU I to 
ensure that Ihey are in place for all ground wat<.'r 
exceeding cae remedial cleanup goals. If 
necessary, additional r<.'strictions should be put in 
place to prevent use of cOlllaminaled grollnd water. 

. PRP 9/1/08 

Evaluation ofau I deed restrictions 
has be<.'n completed but not all 
restrictions are in place. PRP 
continues 10 work with the owner of 
parcel T061· 014 to place ground 
water restrictions on the remaining 
nronertv at OU I. 

Incomplete 
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Section Recommendalions 
Parly 

Resncmsible 
Mileslone 

Dale 
Action Taken and OUlcome Date or Action 

5.7 

The vapor intrusion pathway should bc evaluated to 
determine ifil pOlentially presents an unacceptable 
risk to human heallh. 

PRP 9/1/08 

The vapor intrusion pathway was 
evaluated by CCC risk assessors and 
was dctemlined to not present an 
unacceotable risk to human health. 

12/1112008 

5.8 

The OU2 MNA plan should be evalualed and 
revised, if necessary, to ensure lhat adequate data arc 
collected to assess MNA eOectiveness during the 
next FYR. 

EPA 9/1/08 

A sampling and analysis program 
was developed in 2009 to collect lhe 
necessary data. Ground waler and 
sediment samples were collected and 
analyzed. The results were utilized 
10 evaluate lhe elTecriveness of 
MNA. It was delennim:d thaI coe 
concentrations are generally 
decreasing or l1uclilating. Therefore, 
optimization of the remedy is 
no<>cessary to achieve the cleanup 
levds. 

04/1212011 

5.9 
Institulional controls should be implemented at OU2. 

EPA 9/1/08 
EPA is working wilh the property 
owners to place th(" necessary 
institutional controls for OU2. 

Incomplete 
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5.1	 Collect additional natural attenuation data to assess current site conditions 

Semi-annual sampling has been conducted for OU I, as discussed in Section 6.4 of this 
report. The most recent O&M event took place in December 20 I I. Concentrations of 
contaminants appear to be declining or nucluating. ARCADIS made suggestions for 
increasing the etliciency ofMNA sampling, which arc presenled in Section 6.6 of this 
report. 

5.2	 Remove small trees growing too close to barrier wall in OU I 

Small trees were removed in September 2008. During the site inspection on October 19, 
20 II, no trees were observed growing near the F&G barrier wall. 

5.3	 Re-a"ach loose tags on F&G system in OUI 

Loose tags on F&G system were re-anached in September 2008. 

5.4	 Conduct quarterly maintenance activities at F&G system unli! gas blockage 
problem is eliminated 

A new flushing system was installed in March 2003. Gas blockage has not been an issue 
since the creation of the new system. 

5.5	 Sampling al F&G treatment system 

Additional sampling has been completed semi-annually. A work plan is being developed 
to detennine how to enhance the F&G system currently in place. Ground water sampling 
data for the F&G system indicate that the system is removing contamination from ground 
water. 

5.6	 Re-evaluate deed restrictions al OU I 

A deed restriction is in place for parcel T061- 013 limiting ground water use and other 
activities relating 10 ground waler. PRP continues to work with lhe owner of parcel 
T061- 014 to place ground water restriction on the remaining property at au I. 

5.7	 Re·evaluate vapor intrusion pathway 

The vapor intrusion pathway was evaluated in the ARCADIS Final Vapor Intrusion 
Evaluation Memo dated December II, 2008. Using conservative parameters for on-site 
building conditions, the estimated Hazard Index for on-site workers is below the target 
level of 1.0. while the estimated hazards for hypothetical future on-site residents slightly 
exceed Ihe targellevel. The estimated HI for current and future on-site induslrial workers 
is approximately 0.25. Estimated His for hypothetical future on-site child and adult 
residents are both approximately 1.9. These residenlial His exceed the EPA target hazard· 
index of 1.0. However, given thai future ground water concentrations of cthylbcnzene 

39 



and xylenes are likely to be reduced by continued operation of the ground water treatment 
syslem and natural attenuation, and thal fealures of future residential buildings were ·very 
conservatively modeled, the hazard estimates are conservative. Based on higher average 
building air exchange rates noted in the literature, hazard estimates for child and adult 
residents may be on the order of 0.14. Furthermore, if ground water cleanup goals for the 
Sile set in the 1994 ROD are achieved, then ground water concentrations ofCOCs will be 
reduced to levels below the Generic Screening Levels protective of the vapor intrusion 
pathway and the cslimated risk and hazards will be negligible. 

. S.8 Evaluate and revise OU2 MNA plan 

The OU2 MNA plan was evaluated and a sampling and analysis program was develop to 
collect the necessary data to evaluate the effectiveness of MNA. 

S.9 Implement institutional controls at OU2 

The necessary institutional controls lo restrict ground water usage have nol been in place 
for the OU2 properties. EPA is currently working with the property owners to have the 
necessary institutional controls in place. 
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6.0 Five-Year Review Process 

6.1 Administrative Components 

EPA Region 4 initiated the FYR in July 2011 and scheduled its completion for June 
2012. The EPA site review team was led by EPA Remedial Project Manager (RPM) 
Robenson Joseph and also included EPA site attorney Lawrence Bradford. EPA 
Community Involvement Coordinator (CtC) Linda Starks (Tonya Whitsett assumed CIC 
duties starting in January 2012). and contractor support provided to EPA by Skeo 
Solutions. In August 2011, EPA held a scoping call with the review team to discuss the ­
Site and items of interest as they related to the protectiveness of the remedy currently in 
place. A review schedule was established that consisted of the following activities: 

• Community notification 
• Document review 
• Data collection and review 
• Site inspection 
• Local interviews 
• FYR Report development and review 

6.2 Communit)' Involvement 

In March 2012, a public notice was published in the Tifton Gazette newspaper 
announcing the commencement of the FY R process for the Site, providing contact 
infomlation for Robenson Joseph and Tonya Whitsett and inviting community 
participation. The press notice is available in Appendix B. One person, Mr. Patrick 
Atwater, the Tift County Schools Superintendent, contacted EPA as a result of this 
advertisement. 

The FYR Report will be made available to the public once it has been finalized. Copies 
of this document will be placed in the designated site repository: Tifton-Tift County 
Library. One Library Lane, Tinon, Georgia 31794. Upon completion of the FYR, a 
public notice will be placed in the Tifton Gazette newspaper to announce the availabilicy 
of the final FYR Report in the Site's document repository. 

6.3 Document Review 

This FYR included a review of relevant, site-related documents including the ROD, 
remedial action reports, and recent monitoring data. A complele list of the documents 
reviewed can be found in Appendix A. 

ARARs Review 

CERCLA Section 121(d)( I) requires that Superfund remedial actions attain "a degree of 
cleanup of hazardous substance, pollutants, and contamin~nts released into the 
environment and of control of further release at a minimum which assures protection of 
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human health and the environment." The remedial action must acl1ieve a level of cleanup 
that at least attains those requirements that are legally applicable or relevant and 
appropriate. Applicable requirements are those cleanup standards, standards of control, 
and other substantive requirements, criteria, or limitations promulgated under federal 
environmental or state environmental or facility siting laws that specifically address a 
hazardous substance, remedial action, location, or other circumstance found at a 
CERClA site. Relevant and appropriate requirements are those standards that, while not 
"applicable," address problems or situations sufficiently similar to those encountered at 
the CERCLA site that their use is well suited to the particular site. Only those state 
standards that are more stringent than federal requirements may be applicable or relevant 
and appropriate. To-Be-Considered (TBC) criteria are non-promulgated advisories and 
guidance that are not legally binding, but should be considered in detennining the 
necessary remedial action. For example, TBCs may be particularly useful in detennining 
health-based levels where no ARARs exist or in developing the appropriate method for 
conducting a remedial action. 

Chemical-specific ARARs are health- or risk-based numerical values or methodologies 
which, when applied to site-specific conditions, result in the establishment of numerical 
values. These values establish an acceptable amount or concentration of a chemical that 
may remain in, or be discharged to, the ambient environment. Examples of chemical­
specific ARARs include MCLs under the Federal Safe Drinking Waler Act and ambient 
water quality criteria enurnerated under the Federal Clean Water Act. 

Action-specific ARARs are technology- or activ;ty~based requirements or limits on 
actions taken with respect to a particular hazardous substance. These requirements are 
triggered by a particular remedial activity, such as discharge of contaminated 
groundwater or in-situ remediation. 

location-specific ARARs are restrictions on hazardous substances or the conduct of the 
response activities solely based on their location in a special geographic area. Examples 
include restrictions on activities in wetlands, sensitive habitats and historic places. 

Remedial actions are required to comply with the chemical-specific ARARs identified in 
the ROD. In perfomling the FYR for compliance with ARARs, only Ihose ARARs thai 
address the protectiveness of the remedy arc reviewed. 

OUI Grolmd Water ARARs 

The 1994 OU I ROD identified federal MCLs under the Safe Drinking Water Act 
(SDWA) as ARARs for ground water. Cleanup goals were based on the Mel, and when 
primary MCls were unavailable, secondary MCl or other TBC criteria were utilized. 
Cleanup levels from the ROD were compared to curren! SDWA MCls (Table 8). There 
have been no changes 10 the primary MCLs for the three COCs for which MCLs were 
used as cleanup goals in the 1994 ROD and no new MCLs have been promulgated for the 
other five COCs. 
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able 8: Previous and Current RARs for 0 1 Ground Water CO 

ootamioaJIt of 19940 1 ROD RARs-Ba ed 
Current 
AQAlh

Concern Ground Water riten (mg/L) 
(m ~L)' 

A1pha-BHC !A" ?fA 
Beta-BRC IA" A 
ODD IA" NA 
DDT NAb NA 
Ethylbenzene 0.7" 0.7" 
Lindane 0.0002" 0.0002" 
Methyl Parathion NAb NA 
Xylene \0· 10· 

Based n the SWDA prllnnry MCL C=nr SOWA tandards CllII be found at: 
Imp .''''BIg rna gQ\ JnnUeon13mln"n~Index "fin (ace sed _~ 20 II). 

b, Cleanup goal is based on TBC criteria. 

RARs bange 

NA 
NA 
NA 
NA 

None 
None 
NA 

None 

OU1 Soil ARARs 

The 1994 ROD did not pecify ARARs for oil. Ri k-bascd cleanup goal for oil CO 
were d velop d ba d on future residential land us 

OU2 Ground Water ARARs 

Th 1999 OU2 ROD id ntified fed ral CL und r th OW a ARARs for ground 
water. Cleanup goal were ba ed on the MCL and when primary M Ls wer 
unavailabl secondary MCL Of otb r TBC criteria were used. CI anup levels from tb 
00 were compared to current DW CL ( able 9 . There i no longer an CL for 

nick lor alpha-BH . Th r have b n no change to th L for th oth r t nCO s. 

ble 9: Previou and Current A for 0 2 Ground ater C 

ontamioant 
Concern 

of 19990 2 ROD 
GrOllDd \: ater 

RARs-Ba ed 
riteria (m IL) 

Current 
Rs 

(mgIL)" 

II.UAU~ bange 

Aluminum NAb NA None 
Beryllium 0.004' 0.004' None 
Cadmium 0.005" 0.005· None 
Manganese NAb NA None 
Nickel 0.1" NA NA 
Lead 0.015' 0.015· None 
Iron NAb NA NA 
NitratelNitrite I (MCL for nitrite)' \" None 
A1pha-BHC 0.00003· NA NA 
Lindane 0.0002' 0.0002' None 
Endrin 0.002" 0.002" None 
Dinoseb 0.007" 0.007" None 

lL Based nn the SDWA primnry MCL. Currrnl SOWA 
"un:'?: 'I"" = '" 'ur: ,_ eonu",'.. 'mt!·I>,de' efin ( 

l:lndards CllII be found at: 
sed '22120 II . 

b. CI up goal I based n the leu! ted wlue f, r Hazard Qu tient I. 

c. Based on the EPA ActIOn Level. 
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OW Soil ARARs 

The 1999 ROD did not specify ARARs for soil. Risk-based cleanup goals for soil cacs 
were developed based on future residential land lise. 

6.4 Data Review 

au 1 Ground Water 

Ground water data collected from 2007 through 2011 is included in Appendix F. A map 
showing the locations of the monitoring wells is also included in Appendix G. Analytical 
results ofground water samples collected within the (rcatment system (primary, series 
reactor wells, and effluent) showed that CDC concentrations were below the cleanup 
levels. However, concentrations above the cleanup levels were observed for alpha-SHe, 
beta-SHe, gamma-SHe, methyl parathion. ethylbenzene and xylene in several 
monitoring wells both upgradient and downgradicnl of the treatment system. 

OU2 Ground Water 

A summary of Ihe ground water dala collected in 2009 and 20 lOis presented in 
Appendix. H. Concentrations exceeding the cleanup levels as specified in the 1999 ROD 
were observed in several moniloring wells for alpha-SHC, dinoseb. gamma-BHC, 
aluminum, arsenic, iron, lead, manganese and nitrate/nitrite. The locations of the ground 
waler monitoring wells are also presented in Appendix. H. The data shows COC 
concentrations are generally declining but some fluctuations were also observed. The 
data also indicates that optimization of the ground waler remedy is necessary in order to 
attain the cleanup levels within a reasonable lime frame. 

OU2 Sediment 

Sediment samples were collected from four locations during the 2009 and 2010 sampling 
evems. The sampling locations and the analylical results are included in Appen'dix H. 
The data shows alpha-chlordane, gamma-chlordane, loxaphene, copper and zinc resulted 
in concentrations above the cleanup levels specified in the OU2 ROD. 

6.5 Site Inspection 

The site inspection was conducted on October 19, 20 II. In allendance were Robenson 
Joseph and lawrence Bradford, EPA: Vi lu, GAEPD; John Macleod. CCC; and Christy 
Fielden and Kirby Webster, Skeo Solutions. The Site Inspection Checklist is included in 
Appendix 0 and site photographs in Appendix E. The north and south warehouses 
located on the OU 1 portion of the Site are currently used for light industry, including 
equipment slorage, although there are a few businesses nearby. There was no evidence of 
vandalism. the grass was mowed. and the Site appeared to be well-maintained. The 
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perimeter of a portion ofOU I, including the F&G system used in the ground water 
treatment process, is fenced with secured gates. 

Ground water monitoring wells observed at OU I were in good condition. but some wells 
were unlocked and had labels that were difficult to read. Site inspection participams 
checked the F&G system and the nushing system that was built to reduce air locks in the 
F&G system. Both of these systems appear to be working well and it has not been 
necessary to change the carbon used in the nushing system as frequently as was 
anticipated. 

OU2 monitoring wells for MNA appeared to be in good condition. but several locks were 
broken and labels were missing or difficult to read. During the site inspection, the RPM 
discussed concerns about the effectiveness ofMNA in achieving the cleanup levels. He 
also explained that other remedial options are under review to address remaining 
contamination. Erosion and lack of adequate drainage appear to be an issue along the 
drainage ditch Ihat runs between OU I and OU2 and along the railroad spur. Standing 
water was observed in the ditch, as well as significant erosion near the railroad tracks. 

As part of the site inspection, Skeo Solutions staff visited the designated local site 
repository on October 19. 201'1, at the Tifton·Tift County Library, One Library Lane, 
Tifton, Georgia 31794. The site repository was listed on CERCUS and contained 
ARCADIS documents: Pilot Test Work Plan (August 16.2011),2010 Annual Sampling 
Report and Site Status Update (May 20, 2011). 

Contractor slaffconducted research at the Tift County Public Records Office and found 
deed infomlation pertaining to au I, which is summarized in Table 10. 

Table 10: Deed Documents from Tift County Public Records Office 

Date 
Type of 
Document 

Description Book Page Parcel # 

2001 
Warranty Deed Warranty deed transferring propeny 

from Milan, Inc. 10 Harper Enterprises 
with ground water resfrictions, 

883 179 T061 013 

2000 
Declaration of 
Restrictions 

Limils ground water use and other 
activities rdatin ' to Qround water. 

817 71 T061013 

Table II lists the institutional controls associated with are.as of interest at the Site. 
Institutional controls are part of the remedy for ground waler, as stated in the 1994 OU I 
ROD and 1999 QUl.ROD. There is a deed restriction on a portion of OU I that serves as 
an institutional control to restrict ground water usage. There are no institutional controls 
in place on OU2. Figure 3 depicts the site parcels that currently have deed restrictions. 

45
 



Table II: Institutional Control (lC) Summary Table 

Media 
le, 

Needed 

Area of Interest OUI 
(Parcels: T061 013 and T061 014) 

ICs Called 
, 

for in the Impacted Ie Instrument In 
Decision Parccl(s) Objective Place 

Documents 

Notcs 

Ground 
Water V" 

Restrict use 
A deed 

V" 
T061 013 and of ground 

restriction is in 
T061014 place on parcel

water 
T061013 

No restriction 
is curremly in 
place on parcel 
T061014 

Area of Inlerest - OU2 
(Parcels: T061 015, T061 021 and T061 026) 

Ground 
Water V" 

T061015, Restrict use 
V" T061 021, ofground None 

T061026 waler 
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igure 3: n titutional Control Sa e ap 
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6.6 Interviews 

During the FYR process, interviews were conducted with parties impacted by the Site, 
including the current landowners and regulatory agencies that are involved in site 
activities or are aware of the Site. The purpose oflhe interViews was to document the 
perceived status of the Site and any perceived problems or successes with the phases of 
the remedy that have been implemented to date. All of the interviews were conducted 
after the site inspection via email. Interviews are summarized below and complete 
interviews are included in Appendix C. 

Vi Lu: Mr. Lu is a hydrogeologist wilh GAEPD. Mr. Lu e:~plained Ihat soil excavation 
was extensive and soil cleanup was thorough at the Site. The ground water interception 
system (F&G system) at OU I is working properly with routine maintenance and the 
ground waler monitoring systems at both OU I and OU2 arc in fair condition. He 
believes Ihat natural anel1uation is working on the southern part of the OU I unit, while 
the ground water on the northern part is intercepted and treated by the funnel-and-gate 
system. He explained that the effect of natural attenuation is less evident due to elevated 
contamination and possibly the slow release of cQntaminants from clay lenses. For OU2, 
nitratclnitrite have a wide area of occurrence in ground water, other constituents have 
generally met remediation performance standards; with dinoseb, elevated nitrate/nitrite 
and low pH detected in a small area delineated by MW-02SH and MW-08SH. Gum 
Creek is in an industry/oUice district and the creek's access is restricted by vegetation. 
Based on a search ofGAEPO's comprehensive complaint tracking system, no complaints 
have been received related to the Site. GAEPO has not conducted any site-related 
activities or communications in the past five years, and Mr. Lu is not aware of any 
changes to state laws that could affect the protectiveness of the Site's remedy. Mr. Lu 
stated that the 2002 FYR indicated a deed restriction was in place for the fonner Taylor 
parcel, but the deed restriction document was not presented: He explained that it is not 
clear if the deed restriction is for the former Taylor parcel of OUZ, or the fonner Marzone 
facility, which is the north parcel ofOU 1. He explained that since soil remediation was 
completed at both OU I and OU2, and ground water remediation is in the tinal stages, 
institutional controls might be less critical at this time. Mr. Lu is not aware of any 
changes in projected land use at the Site. He recommended thai in-situ chemical 
oxidation in the saturated zone in a selected area of the northern par1 or au I might be 
one of tile remedial choices to achieve cleanup goals earlier. In addition, application of 
lime in the saturated zone in the small area a! OU2 where MW-2SH and MW-8SH are 
located might be a remedial choice to achieve cleanup goals earlier. 

Robenson Joseph: Me. Joseph is the EPA RPM for the Site. Mr. Joseph indicated that 
the implemented remedies arc operating as intended at the Site. The Site is active, 
properly maintained, and the overall impression ofthc Site is positive. Me. Joseph is 
aware ofcomplaints received from the owner of Banner Grain about erosion issues. In 
terms of the current perfonnance of the remedy, Mr. Joseph believes Ihat the remedy is 
generally performing as intended, but that enhancement might be necessary to facilitate 

48
 



or expedite attenuation to meet cleanup goals. Mr. Joseph explained that institutional 
controls on a couple of properties are still pending. Mr. Joseph is not aware of any 
community concerns regarding the Site or the operation and management of its remedy. 

John MacLeod: Mr. MacLeod is the Operation, Maintenance and Monitoring 
Superintendent from eee, the PRP for OU 1. Mr. MacLeod indicated that remedial 
activity corrective actions have reduced impacts to receptors and reduced contaminant 
concentrations in ground water for both OU I and aU2. He bel{eves the Site looks beller 
now that the soil removal is complete and grasses have been established. He believes the 
Site currently has very little environmental impact on the surrounding community and 
explained that the former Chevron property is in active reuse as a recycling center for 
scrap iron. He explained that the F&G system is meeting objectives and appears 10 be a 
satisfactory solution in limiting downgradient migration of impacted ground waler. He 
expects that the system will require continued operation for a while. Mr. Macleod is 
unaware of any complaints or inquiries from residems regarding environmental issues or 
remedial activities. He explained that the remedy gap that still needs to be closed is the 
property restriGtion and a~cess on the Slack's property. He believes this might be 
difficult to obtain due to the required language of any such restriction and the willingness 
of the Slack family to approve such restrictions. 

Allen Just: Mr. Just is a representative for ARCADIS, the O&M confractor for au I. Mr. 
Just explained that the Chevron property is currently occupied by a metal recycling 
facility. He explained that the system and Slack property are maintained on a quarterly 
basis with removal of trees and brush adjacent to the collection and barrier walls, as 
needed. He believes the Slack property looks much li,ke it did five years ago. He 
believes the system at OU I appears to be meeting the objective of the remedy, which was 
to limit downgradient migration of contaminants in ground water. Mr. Just explained that 
the MNA data collected from wells MW-5D, MW·I as, MW-12 and AP-03 indicate 
limited microbial activity in ground water at these locations. He explained that 
concentrations of the contaminants in ground water at the Site are generally decreasing or 
stable. SHC concentrations in well AP-03 appear to be trending slightly upward, but 
significant decreases were observed during the second quarter 20 II monitoring event. 
He explained that there is no need for a continuous on-site O&M presence since the 
remedy is a gravity fed system. O&M of the system is perfornled on a quarterly basis 
with routine activities including gauging depth to water, measuring system flow rate, 
verifying the automated flushing system is operating properly, and manually flushing 
portions of the ground water treatment, as needed. AP-03, MW-5D, MW-IOS and MW­
12 are sampled on an annual basis. Samples are collected from the treatment system 
(primary reactor. series reactor and system piezometers SP-O I and SP-02) on a semi­
annual basis. 

Mr. Just explained thaI there have been no significant changes to the O&M requirements, 
maintenance schedule, or sampling routines over the past five years. There have been no 
significant O&M difficulties or costs. The automated flushing system has required some 
maintenance and repairs bUlthese were completed at minimal cost. The repairs included 
replacing the battery and pump for the automated flushing system. Mr. Just discussed 
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opportunities for optimizing O&M activities and sampling efforts. These would include 
conducting a pilot test to evaluate remedial options for source reduction. This could 
ultimately shorten the project lite for O&M and potentially shorten the overall project life 
and significantly reduce sampling costs. ARCADIS recommends revising the current 
monitoring plan by discontinuing monitoring for the following MNA parameters: 

•	 Dissolved gases (microseeps) 
•	 Daughter products (Websar) 
•	 Inorganics (laboratory and field measurements) 

In order fo monitor the grou.nd water and system conditions, ARCADIS proposes to 
continue the following under the existing monitoring plan: 

•	 Collect ground water samples from MW-5D, MW-IOS, MW-12 and AP-03 on an 
annual basis. 

•	 Collect water samples from the primary reactor, series reactor, SP-OI and SP-02 
on a semi-annual basis. 

•	 Analyze all ground water samples for:
 
Organochlorine pesticides
 
Organophosphorus pesticides
 
vaes 

•	 Conduct quarterly site visits to verify the automated nushing system is working 
properly. The system will also be tlushed manually during the site visits, as 
warranted. 

•	 Measure the now of water through the system on a quarterly basis. 
•	 Gauge depth to water in the system (primary reactor, series reactor, SP-O I, SP-02, 

SP-03 and SP-04) and 13 wells (AP-OI, AP-02, AP-03, AP-04, AP-05, AP-06, 
MW-3S, MW-5D, MW-5H, MW-IOS, MW-12, MW-13 and MW-14) on a 
quarterly basis. 

•	 Submit system performance monitoring reports on a semi-annual basis. 
•	 Submit site status update reports on a semi-annual basis. 
•	 In lieu of the MNA monitoring, ARCADIS proposes performing concentration 

trend analysis using the Mann-Kendall test. The trend analysis would be 
perfonned every five years in preparation for the FYR process. The objective of 
these analyses is to detennine if statistically Significant concentration trends exist 
for the potential COCs in monitoring wells currently being sampled. ARCADIS 
believes infonnation obtained through the trend analysis would be more valuable 
than the MNA data currently being collected, since the data indicate limited 
microbial activity. 
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7.0 Technical Assessment 

7.1	 Question A: Is the remedy functioning as intended by the decision documents'? 

The au I remedy is functioning as intended by the decision documents .. Soil and 
sediment cleanup activities were,completed by 1999. The F&G ground water treatment 
system continues to remove cacs from ground water. Ground water downgradient from 
the F&G system is being treated by MNA. MNA data indicate limited microbial activity 
and optimization of the MNA is necessary. 

Institutional controls to prevent use of ground water are in place at one of the two OU I 
properties. but controls at the other property need to be put in place to prevent potential 
exposure to contaminated ground water. 

The OU2 remedy is functioning as intended by the decision documents. Contaminated 
soils and sediments were excavated by 2006, and ground water monitoring dala show Ihat 
cae concentrations are generally decreasiilg or fluctuating. To achieve the cleanup 
levels specified in the ROD, enhancement and/or optimization of the remedy is 
necessary. The 1999 ROD also called for the placement of institutional controls on 
several properties to restrict the potential use of the contaminated ground water but these 
restrictions are not currently in place. A sampling and analysis program was developed 
in 2009 to assess the effectiveness of the remedy (MNA). Five sampling cvents wcre 
conducted and the results showed thaI concentrations above the cleanup levels for alpha­
SHe, dinoscb, gamma-SHe, aluminum, arsenic, iron, lead, manganese and nitrate/nitrite 
were present in the site ground water. Cleanup goal exceedances of alpha-chlordane, 
gamma-chlordane, toxaphene, copper and zinc were also detected in the collected 
sediment samples. The ROD indicated that a contingency remedy of an in-situ treatment 
wall system could be implemented at EPA's sole discretion, if results do not confirnl that 
natural attenuation is effective. 

There is a lack of adequate drainage in the ditch that runs between OU I and OU2 and 
along the railroad spur. During the site inspection, standing watcr was observed in the 
ditch, and significant erosion was evident near the railroad tracks. While this does not 
affect the remedy, it is a gcneral site maintenance concern. During the site inspection, it 
was also observed that several monitoring wells had broken locks and illegible labels. 

7.2	 Question B: Are the exposure assumptions, toxicity data, cleanup levels and 
remedial action objectives (RAOs) used at the time of remedy selection still valid? 

Toxicity factors for several site-specific eoc have changed since the risk assessments 
were conducted and the 1994 and J 999 RODs were issued (see Appendix I). As a result, 
potential risks associated with the Site coe were re-evaluated during the FYR process. 
The purpose of this evaluation was to ensure the calculated risks were within the 
acceptable incremental lifetime cancer risk range of Ix I0.6 and 1x I0.4

• and therefore 
remain protective of human health and the environment. The re-evaluation concluded no 
additional risks were identified as a result of the changes in toxicity factors. 
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7.3	 Question C: Has any other information come to light that could call into question 
the protectiveness of the remedy? 

No other infonnation has come to light that could call into question the protectiveness of 
the remedy. 

7.4	 Technical Assessment Summary 

The au I remedy is functioning as intended by the decision documents. Soil and 
sediment cleanup activities were completed by 1999. The F&G ground water treatment 
system continues fo remove COCs from ground water. Ground water downgradient from 
the F&G system is being treated by MNA. MNA data indicate limited microbial activity 
and optimization of the MNA is recommended. Optimization of the remedy should be 
explored to expedite the ground water cleanup and reduce sampling costs. Institutional 
controls to prevent use of ground water are in place at one of the two OU I properties. but 
controls at the other property need to be put in place to prevent potential exposure to 
contaminated ground water. 

The OU2 remedy is functioning as intended by the decision documents. Contaminated 
soils and sediments were excavated by 2006, and ground water monitoring data show that 
cae concentrations are generally decreasing or fluctuating. To achieve the cleanup 
levels specified in the ROD, enhancement and/or optimization of the remedy is 
necessary. A sampling and analysis program was developed in 2009 to assess the 
effectiveness of the remedy (MNA). Five sampling events were conducted and the 
results showed that cae concentrations are generally decreasing or fluctuating indicating 
the presence of a potential localized source area where active treatment may be necessary 
to attain the remedial cleanup levels. Institutional controls called for in the 1999 ROD 
are not in place. To ensure long term protectiveness, allies should be put in place. 
There is a lack of adequate drainage in the ditch that runs between aUI and OU2 and 
along fhe railroad spur. 

Toxicity factors for several site~specific cae have changed since the risk assessments 
were conducted and the 1994 and 1999 RODs were issued. As a result. potential risks 
associated with the Site cac were re·evaluated during the FYR process. The purpose of 
this evaluation was to ensure the calculated risks were within the acceptable incremental 
Ii fetime cancer risk range of Ix I0.6 and IxI0.4, and therefore protective of human health 
and the environment. The re-evaluation concluded no additional risks were identified as 
a result of the changes in toxicity factors. 
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8.0 Issues 

Table 12 summarizes lhe current sile issues. 

Table 12: Current Site Issues 

Issue 
Affects Current 
Protectiveness 

IYes or No) 

Affects Future 
Protectiveness 

IYes or No) 
Institutional controls. as called for in decision 
documents, are not in place to restrict ground water 
use on a oortion ofOU I. 

No y" 

Institutional controls, as called for in decision 
documents. are nOI in place to restrict ground water 
use at aU2. 

No y" 

aUI and OU2 data indicate 
ootimizationlenhancemenl is necessary. 

No No 

Some monitoring wells had broken locks and illegible 
labels. 

No No 
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9.0 Recommendations and Follow-up Actions 

Table 13 provides recommendations to address [he current site issues. 

Table 13: Recommendations to Address Current Site Issues 

Issue 
R«ommendalions 1 
Follow·Up Actions 

p,rty 

Responsible 
Oversight 

Agency 
Milestone 

Date 

A((ecls 
Protectiveness? 

(Yes or No) 
Currenl Future 

Institutional controls. 
as called for in 
decision documents. 
are not in place to 
restrict ground water 
use on a ponion of 
OUI. 

Implement institutional 
control and access 
agreement for au I 
T06l 014 parcel. PRP EPAlEPD 03/01/2013 No yO' 

Institutional conlrols, 
as called for in 
decision documents, 
are not in place to 
restrict ground water 
use 011 aU2. 

Implement institulional 
controls to reslrict 
ground water use on 
OU2 properties.. 

EPA EPAlEPD 03/0112013 No y" 

aUI MNA data 
indicate optimization 
is necessarv. 

Evaluate and jmplement 
optimization of the 
aUI remedv. 

.PRP EPA/EPD 03/01/2013 No y" 

Altainment of 
clean~lp k'vels at 
OU2 via MNA 

Evaluate and implement 
technologies to 
enhance/optimize 
remedv. 

EPA EPA 09/0112013 No y" 

Some monitoring 
wells had broken 
locks and illegible 
labels. 

Replace or tix broken 
locks ilnd re-label wells 
as necessary. 

EPA and 
PRP 

EPA/EPD 03101/2013 No No 
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10.0 Protectiveness Statements 

The remedies implemented at OU 1 and OU2 arc protective of human health and the environment 
in the short term because contaminated soil and sediments have been excavated; monitoring is 
ongoing; and there is no evidence of current exposure or completed pathways to site· related 
contamination. However, in order for the remedy to be protective in the long term, 
implementation of the ground water Ie as specified in the 1994 and 1999 RODs is necessary. In 
addition, the ground water data collected since the last FYR indicate the concentrations of the 
site-specific coe are either decreasing or fluctuating. Therefore, evaluation of potential 
optimization of the ground ~ater remedies is necessary to enhance COC attenuation. 
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1to Next Review 

The Site is a policy review site that requires ongoing FYRs as long as waste is left on site that 
does not allow for unrestricted use and unlimited exposure. The next FYR will be due within 
five years of the signature'approval date of this FYR.· 
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Appendix A: List of Documents Reviewed 

2009 Annual System Performance Monitoring Report. Marzone Superfund Site, Tifton, 
Georgia. ARCADIS. March 2010. 

2010 Annual System Performance Monitoring Report. Marzone Superfund Sile, Tifton. 
Georgia. ARCADIS. May 2011. 

20 I0 Semiannual System Performance Monitoring Report. Marzone Superfund Site, Tifton, 
Georgia. ARCADIS. Augus12010. 

20 II Semiannual System Performance Monitoring Report. Marzone Supe~fund Site, Tifton, 
Georgia. ARCADIS. December 20 II. 

2011 Site Status Update. Marzone Superfund Site, Tifton, Georgia. ARCADIS. December 27, 
2011. 

Consent Decree. United Slates of America. Plaintiffv. Chevron Chemical Company. and Kova 
Fertilizer, Inc., Defendants. United States District Court for the Middle District of Georgia 
Valdosta Division. March 8.1996. . 

Consent Decree. United States of America, Plaintiff, vs. Chevron Chemical Co., et aI., 
Defendants. United States District Court for the Middle District of Georgia Valdosta Division. 
ApriI21,1989. 

Draft Data Evaluation Report. Monitoring Evenl- November 2010. Marzone Inc.! Chevron 
Chemical Co. Tifton, Georgia. Prepared for U.S. Environmental Protection Agency by J.M. 
Waller Associates, Inc. February 20 II. 

Explanation of Signilicant Difference for Operable Unit One. Marzone Inc.!Chevron Chemical 
Company Sire. Tifton, Tift County, Georgia. Environmental Protection Agency Region 4. June 
1998. 

Explanation of Significant Difference for Operable Unit One. Marzonc Lnc.!Chevron Chemical 
Company Site. Tifton, Tift County, Georgia. Environmental Protection Agency Region 4. 
September 1996. 

Final Construction and Remedial Action Report. Remediation of Soil at Operable Unit No. I. 
Marzonc Superfund Site. Tifton. Georgia. Prepared for Chevron Chemical Company, CH2M 
Hill, U.S. Environmental Protection Agency, Georgia Department of Natural Resources, 
Geomega, Environmental Communications Solutions. Planners for Environmental Quality, COM 
Federal Programs by CH2M Hill. May 1999. 

Final Report Ecological Risk Assessment Operable Unit Two, Marzone Chemical Company Inc. 
Prepared by Mark D. Sprenger, Ph.D. Environmental Response Team and Dale M. Haroski 
ERTIREAC for U.S. Environmental Protection Agency Region 4. June 1998. 
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First Fivc*Year Review Repon for Marzone Superfund Sile, Tifton, Georgia. Prepared for U.S. 
Environmental Protection Agency Region 4 by Geomega Inc. and CH2M Hill. March 25. 2002. 

Inlerim Remedial Action Report, Groundwater Remedy for Marzone Superfund Site Operable 
Unit One, Tifton, Georgia. Prepared for Chevron Environmental Management Company by 
Geomega Inc. September 2007. 

Interim Remedial Action Report. Marzone, Inc. I Chevron Chemical Site. Tifton, Tift County, 
Georgia. Prepared by CMC, Inc. for Environmental Protection Agency Region 4. September 
13,2006. 

Marzone Site Long-Term Groundwater Monitoring Plan to Evaluate Natural Attenuation. 
Geomega lnc. May 17, 1998. 

Operation and Maintenance Manual for the Marzone Funnel-and-Gate Groundwater Treatment
 
System. Prepared for Chevron Chemical Company by CH2M Hill. July 2000.
 

Record of Decision Amendment Operable Unit One, Ma'rzonc Inc.lChcvron Chemical Co., Tift 
County, U.S. Environmental Protection Agency Region 4. Junc 18. 1997. 

Record of Decision Amendment Operable Unit One, Marzone Inc.lChcvron Chemical Co., Tift 
County. U.S. Environmental Protection Agency Region 4. November 10, 1998. 

Record of Decision Amendment Operable Unit One, Marzonc Inc.lChevron Chemical Co., Tift 
County. U.S. Environmental Protection Agency Region 4. May 2, 2000 

Record of Decision Operable Unit One, Marzone Inc.lChevron Chemical Co., Tift County, 
Georgia. U.S. Environmental Protection Agency Region 4. September 30, 1994. 

Record of Decision Operable Unit Two, Marzone [nc.lChevron Chemical Co., Tift Conty. U.S. 
Environmental Protection Agency Region 4. July I, 1999. 

. Second Five-Year Review Report for Marzone Superfund Site, Tifton, Tift County, Georgia. 
U.S. Environmental Protection Agency Region 4. Scptcmber 27, 2007 

Second Revised Final Baseline Risk Assessment Operable Unit One. Marzone, Inc.lChevron
 
Chemical Company, Tifton, Tin County. Georgia. Prepared by Dynamac Corporation for U.S.
 
Environmental Protection Agency Region 4. Octoher 20, 1993.
 

Summary Report Remedial Action at the Fomlcr Marzone Chemical Sile. Prepared by O.H. 
Materials Co. for Chevron Chemical Co. August 28,1985. 

Unilateral Administrative Order for Remedial Design and Remedial Action. Marzone
 
Inc.lChevron Chemical Co. U.S. Environmental Protection Agency Region 4. July II, 1995.
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Vapor Intrusion Evaluation. Marzone Superfund Site. Tinon, Georgia. ARCADIS. December 
11,2008. 
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ppendi B: Pre otice 

THE E S ATES
 
E VRO E T P OTECTIO
 

AGE C
 
nnounce a 

3rd • •ve- ear eVleW 
For the 

arzo e Superfund Site 
A 3rd Five-Year R i w i b ing conducted by tb U.. Environm nta1 Prote tiOD 

Ag ncy EPA) of th cleanup up acti iti taken at th Marzone Inc./Cb vron 
Chemical uperfund Site locat d in Ti:fto~ Tift County G . The purpo of thi 
review i to evaluate the impl mentation and p rformanc of the r medy in order 
to d t rmin if th r medy i protec6ve of human health and th n ironment. 
When completed a copy of the review report will b plac d in the Information 
R po itory fit located in the EPA R cord C nt r 11 th Floor 61 For yth tr et 
S.W.	 Atlanta GA 30303, and Tifton ounty Library Public Library at 245 Love 

treet Tifton GA. 

EPA will al 0 conduct a numb r of intervi w with n arby bu ines e re ideot 
local official tate official and oth r to obtain their opinion on the cleanup 
proce . 

The community can contribute during this r vi w by pro iding cornm nt or 
question. Th ch duled dat of compl tion for th fiv -y ar r vie i Jun 2012. 
If you would lik to peak with u about thi it or ar intere ted in bing 
interviewed, pi a call Tonya Whit ett, EPA Community In 01 em nt 
Coordinator at (404 562-8487 or email at whit .tonya@ pa.goY. If you have 
any technical que tion plea e contact Roben on 10 ph EPA Remedial Project 
Manager at (404) 562- 91 or mail at jo ph.rob n on@ pa.gov. 
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Appendix C: Interview Forms 

Marzone/Chevron Chemical Co. 
Superfund Site 
Site arne: Marzone Inc. 
Interviewer Name: 
Subject Name: Robenson Joseph 
Subject Contact Information: 4045628891 

Five·Year Review Interview Form 

EPA ID No.: GAD991275686 
Affiliation: 
Affiliation: USEPA 

Time: 
Interview Location:
 

Interview Format (circle one): In Person Phone Mail Other:
 

Interview Category: EPA Remedial Project Manager
 

1.	 What is your overall impression of the project; including cleanup, maintenance, and reuse 
activilies (as appropriate)? 

Overall impression of the project is positive. Implemented remedies are operating as 
intended. Site is active and properly maintained. 

2.	 What have been the effects of this Site on the surrounding community, if any? 

None that I'm aware of 

3.	 Are you aware of any complaints or inquiries regarding site-related environmental issues or 
remedial activities since the implementation of the cleanup? 

Yes,lhe owner of Banner Grain property complained about erosion issues. 

4.	 What is your assessment of the current perfonnance of Ihe remedy in place at the Site? 

In general. remedy is perfonning as intended but enhancement may be necessary to
 
facilitate/expedite attenuation thereby meet cleanup goals.
 

s.	 Are you comfortable with the status of Ihe institutional controls at the Site? If not, what are 
Ihe associated outstanding issues? 

No. institutional controls (Ie) on a couple of properties are still pending. 

6.	 Are you aware of any community concerns regarding Ihe Site or the operation and 
management of its remedy? If so, please provide details. 

None Ih311'm aware of. 

7.	 Do you have any comments, suggestions or recommendations regarding the management or 
operation of the Site's remedy? 
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As stated above, the remedy is operational. However, enhancement may be necessary to 
achieve remedial goals wilhin a reasonable timeframc. 

C-2
 



Marzone/Chevron Chemical Co. Five-Year Review Interview Form 
Superfund Site 
Site Name: Marzone Inc. EPA ID No.: GAI)991275686 
Interviewer Name: Affiliation: 
Subject Name: Vi Lu Affiliation: GAEPD 
Subject Contact Information: 404-657-8626. yi.lu@dnr.state.ga.us 
Time: Date: 
Interview Location: 

Interview Format (circle one): In Person Phone Mail Other: 

Interview Category: State Agency 

I.	 What is your overall impression of the project; including cleanup, maintenance, and reuse 
activities (as appropriate)? 

As a geologist with EPD's Land Protection Branch, I have brietly reviewed the file for the 
site. Soil excavation was extensive and soil cleanup was thorough at the site. Ground water 
monitoring is ongoing. The groundwater interception system (F&G) at au I is working 
properly with routine maintenance. The groundwater monitoring systems at both au I and 
aU2 are in fair condition. 

2.	 What is your assessment of the current performance of the remedy in place at the Site? 

At OU I, natural attenuation is working on the southern part of the unit, while on the northern 
part where the groundwater is intercepted and treated by the F&G system. the effect of 
natural attenuation is less evident due to elevated contamination and possibly slow releasing 
of contaminants from clay lenses. 

At OU2, nitrate/nitrite have a wide area of occurrence in groundwater, other constituents of 
concern in groundwater have generally met remediation performance standards, with 
dinoseb, elevated nitrate/nitrite, and low pH detected in a small area delineated by MW02SH 
and MW08SH. Gum Creek is in an industry/office district and the creek's access is restricted 
by vegetation. 

3.	 Are you aware of any complaints or inquiries regarding site-related en~ironmental issues or 
remedial activities from residents in the past five years? 

Georgia Department of Environmenlal Protection has maintained a comprehensive complaint 
tracking system. A search in Ihe system did not find any complaints related to the site. 

4.	 Has your otlice conducted any site-related activities or communications in the past five 
years? If so. please describe the purpose and results of these activities. 

No. 
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5.	 Are you aware of any changes to state laws that might arrect the protectiveness of the Site's 
remedy? 

o. 

6.	 Are you comfortable with the status of the institutional controls at the Site? If not, what are 
the associated outstanding issues? 

Deed restriction was indicated in the 2002 1st Five·Year Review as being on the former 
Taylor parcel, bUI the deed restriction document was nOI presented. It is not clear if the deed 
restriction is for the fomler Taylor parcel, ofOU2, or the former Marzone facility, the north 
parcel of OU I. As soil remediation was completcd at both au 1 and OU2. and groundwater 
remediation is in th~ final stages, institutional controls may be less critical at this time. 

7.	 Are you aware of any changes in projected land use(s) at the Site? 

o. 

8.	 Do you have any comments, suggestions or recommendations regarding the management or 
opcralion oflhc Silc's remedy? 

In·situ chemical oxidation in Ihe sarurated zone in a seleclcd arca at northern pan of OU I 
may be one of the remedial choices to achicve cleanup goals earlier. 

Application of lime in the saturated ZOlle in the small area at OU2, where MW2SH and 
MW8SH are located, may be one of the remedial choices to achieve cleanup goals earlier. 
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e ron.com 

Five­ ear Review Interview Form 

C 
an Ramon, Ca 9 452 

Intervie Format (circle one): in Per on Phon Mail Other: 

Intervie Category: PotentiaU Respon ibLe Parti (PRP) 

1.	 What is your overall impTe ion of the remedial activities at th ite? 

So far the correctiv action have had a po itiv r ult in r ducing impacts to receptor and 
r ducing conc ntrations ob rved in groundwat r for both au1 and aU2. 

2.	 What ha e been the effect ofthi ite on th urrounding community, ifany? 

The it looks better now that con trucLi n ( oil Temo al) i compl t and gra e have been 
tabli hed. Th ite curr otly ha v ry littl environm ntal impact on the urrounding 

community. The orm r Ch vron property i in active u c a a recycliog c ot r for scrap 
iron. 

3.	 What i your as m nt of th curr nt p rformance of the rem dy in plac at the Sit ? 

The F&G sy t m i meeting objective and app ars t b a ati actory olution in limiting 
downgradi ot migratioo of impact d groundwat r. Th sy t m will requir continu d 
op ration for a hile. 

4.	 Are you awar of any complaints or inquirie regarding nvironm ntal i li or the remedial 
action from re ident inc impl m otation ofth el anup? 

o 

5.	 Do you eel well-inform d regarding the it' acti iti and r medial progre s. 

Ye . Ifnot, how might EPA conv y it -related information in th future? 

6.	 Do you have any comments suggestion or recommendations regarding the management or 
op ration of the Sit rem dy? 

The r	 mOOy gap that till n d to be clo ed i the property re triction and acc on the 
lack prop rty. Thi may b diffi ult to obtain du to the r qui! d language of any lich 

r triction and the willingn of the lack family to approve such re trictions. 
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i e­ ear Review Inter"e Form 

-A 

c. 

Interview Format (circle one): In Per on Phone Mail Other: 

nter 'ew Cate or: 0& Contractor 

I.	 What i your overall impres ion of the project· including cleanup maintenance and reu 
activitie as appropriate). 

Ch vron property i curr ntly occupi d by mctal r cycling facility. The y t m and lack 
property are maintain d on a quart r1y ba i . Tr e and bru h adjacent to the ollection and 
barri r walls are removcd as n ed d. Th lack prop rty look much Ii\(, it did five years 
ago. 

2.	 What i your as m nt of the current p rforman e of the rem dy in place at the Site? 

Th Y t m app ar to meting the obj cti of th rem dy; limiting downgradient migration 
of OC in groundwat r. 

3.	 What are th finding from the monitoring data? 

The MNA data collected from well MW-5D, MW-IO MW-12 and P-03 indicat 
Limited microbial activity in groundwat rat th locations. What arc the key tr nds in 
ontaroinant le els that are being document d over time at th it? oncentrations of the 

COCs in groundwater at the Sit are gen rally d cre ing or table. H concentrations in 
well AP-03 appear to b tr nding Ugh Iy upward but ignificant decrca were ob TV d 
during th 2Q 20 I Lmonitoring v nt. 

4.	 ls ther a continuous on- it O&M pr nc? ot r quir d sinc r m dy i gra ity fed 
ystem If so pica e describe staff respon ibilitie and activitie . Alt matively please 

de cribe taffr pon ibilities and the frequency of it insp CliOD and activitie ifth r IS 

not a continu u on- ite O&M pre nce. 

0& ofth Y t m i perfonn d on a quart rly ba i . Routine O&M activiti include 
gauging d pth to wat r, m a uring y tern flow rat v rifying automated flu bing ystem i 
operating properly, and manually flu hing portion of the groundwat r tr atm nt y tern a 
n decL Wells AP-03 MW-5D, MW-lO ,and -12 are ampl d on an annual basi. 
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Samples are collected from the treatment system (primary reactor, series reactor, and system 
piezometers SP-OI, and SP-02) on a semi-annual basis. 

5.	 Have there been any significant changes in site O&M requirements. maintenance schedules 
or sampling routines since start-up or in the last five years? Ifso, do they affect the 
protectiveness or effectiveness of the remedy? Please describe changes, and impacts 

No significant changes to the O&M requirements, maintenance schedule, or sampling 
routines over the past five years.. 

6.	 Have there been unexpected O&M di fticulties or costs at the Site since start-up or in the last 
five years? Ifso, please provide details. 

Nothing significant. The automated flushing system has required somc maintenance and 
repairs but were completed at minimal cost. The repairs included replacing the ballery and 
pump for the automated flushing system. 

7.	 Have there been opportunities 10 optimize O&M activities or sampling efforts? Please, 
describe changes and any resulting or desired cost savings or improved efficiencies. 

Yes for both. O&M: Conduct pilot test to evaluate remedial option for source reduction to 
shorten project life. Sampling: See answer below (Question 8). Potentially shorten project 
life and significantly reduce sampling costs. 

8.	 Do you have any comments. suggestions or recommendations regarding O&M activities and 
schedules at the Site? 

ARCADIS recommends revising the current monitoring plan (see below). 

The revised monitoring plan would include discontinuing monitored natural attenuation 
(MNA) sampling at the Site. ARCADIS proposes discontinuing monitoring for the 
following MNA parameters: 

o	 Dissolved gases (Microseeps) 

• Daughter products (Websar)
 

<) (norganics (laboratory and field measurements)
 

In order to monitor thc groundwater and system conditions, ARCADIS proposes to continue 
the following under the existing monitoring plan: 

o	 Collect groundwater samples from wells MW-5D, MW-IOS, MW-12, and AP-OJ on an 
annual basis. 

<)	 Collect water samples from the primary reactor, series reactor, sp-o I, and SP-02 on a 
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semi-annual basis. 

•	 Analyze all groundwater samples for: 

Organochlorine pesticides 

Organophosphorus pesticides 

Volatile organic compound (VOCs) 

•	 Conduct quarterly site visits to verify the automated flushing system is working properly. 
The system will also be flushed manually the site visits. as warranted. 

•	 Measure the now o[water through the system on a quarterly basis. 

•	 Gauge depth to water in the system (primary reactor, series reactor, SP-OJ, SP-02, SP-03, 
and SP-04) and 13 wells CAP-OJ. AP-02. AP-03. AP-04, AP-05. AP-06. MW-3S, MW­
50, MW-5H, MW-IOS, MW-12, MW-13, and MW-14) on a quarterly basis. 

•	 Submit system performance moniioring reports on a semi-annual basis. 

•	 Submit site status update reports on a semi-annual basis. 

•	 In lieu of the MNA monitoring. ARCAOIS proposes performing concentration trend 
analysis using the Mann-Kendall Test. The trend analysis would be performed every five 
year in preparation for the Five-Year review process. The objective of these analyses is 
to detcmline if statistically significant concentration trends exist for the potential COCs 
in monitoring wells currently being sampled. ARCAOIS believes infomlation obtained 
through the trend analysis would be more valuable than the MNA data currently being 
collected since the data indicates limited microbial activity. 
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Appendix 0: Site Inspection Checklist 

I. SITE INFORMATION
 

Site name: Marzone/Chevron Chemical Co.
 Date of inspection: 10119/2011 

Location and Region: Tiflon, GA. Region 4 EPA 10: GA0991275686 

Agency. office. or company leading the five-year 
Weather/temperature: Ovcrcast and windy. nor

review: EPA 

FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST
 

Remedy Includes: (Check all that apply)
o Landfill cover/containment 
18] Access controls 
18] Institutional controls 
18] Groundwater pump and trealment 
o Surface water collection and trealtnent 
o Other 

Attachments: I8]lnspeclion team roster attached 

18] Monitored natural attenuation 
18] Groundwater conlainment 
o Vertical barrier walls 

o Site map auached 

II. INTERVIEWS (Check all that apply) 

I. O&M site manager Allen Just Project Manager 12/01/2011 
Name Tille Dale
 

lnlerviewed 0 at site 0 at office 0 by phone Phone no. 7145082677
 
Problems, SUQQestions; 18] Report attached X
 

2. O&M staff ntm/ddlYYYY 
Name Tille Date
 

Interviewed 0 at site 0 at office 0 by phone Phone no.
 
Problems, suggeslions; 0 Report <lItached
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-- -- -- --

-- -- -- --

-- -- -- --

3.	 local regulalor)' authorities lind response agencies (i.e., Stale and Tribal offices. emergency response 
ollice, police department, omce of public health or environmental health. zoning office, recorder of 
deeds. or olher city and county offices, etc.). Fill in all that apply. 

Agency	 EPA -
Contacl Robenson Joseph RPM 1011912011 404-562-8891 

Name Title Date Phone No. 
Problems; suggestions: 181 Report altached 

Agency GaEPD . 
Contact Yilu PM 1011912011 4046578626 

Name Title Date Phone No. 
Problems; suggestions; I8l Report attached l5. 

Agency __ 
Contact 

Name Tille ' Dale Phone No. 
Problems; suggestions: D Report attached 

Agency __ 
Contact 

Name Title Date Phone No. 
Problems; suggeslions: 0 Report allached 

Agency __ 
Contact 

Name Title Date Phone No. 
Problems: sUQQestions; D Report attached 

4.	 Olher inlen'jews (optional) D Report attached 

III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all thai apply) 

I.	 O&M Documents 

D O&M manual D Readily availabl~ D Up 10 date 0N/A 

D As-built drawings D Readily available D Up to date 0N/A 

lSI Maintenance logs lSI Readily available [8J Up to dale DN/A 

Remarks: 

2.	 Site-Specific Health and Sarel)' Plan lSI Readily available D Up to dale DN/A 

,D Contingency plan/entergency response plan D Readily available D Up to dale 0N/A 

Remarks: 

3.	 O&M and OSHA Training Records D Readily available D Up to date 0N/A 

Remarks: 
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4. 

5. 

6. 

7. 

8. 

9. 

10. 

I. 

Permits and Suvj(-c Agreements 

o Air discharge permit o Readily available o Up 10 date C8l NfA 

o Effiuenl discharge o Readily available o Up to dale C8l NfA 

o Waste disposal. POTW o Readily available d Up to date C8l NfA 

o Other pemlits __ o Readily available o Up to dale C8l NfA 

Remarks: 

Gas Generation Records o Readily available o Up 10 date r8J N/A 

Remarks: --
Settlement Monument Re<:ords o Readily available o Up 10 date C8l NfA 

Remarks: 

Groundwater Monitoring Records ~ Readily available o Up 10 date ONfA 

Remarks: 

Leachate Extraction Records o Readily available o Up to date C8l NfA 

Remarks: 

Discharge Compliance R('cords 

DAir o Readily ;Ivailable o Up to dale C8l NfA 

o Water (effiuent) o Readily aV:lilable o Up to dale C8l NfA 

Remarks: 

Dally Access/Security Logs 121 Readily available 121 Up 10 dale ONfA 

Remarks: 

IV. O&MCOSTS 

O&M Organization 

o Stale in-house o ContraclOr for Stale 

o PRP in-house ~ Contractor for PRP 

o Federal Facility in-hollse o Contractor tor Federal Facility 

0 
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O&M Cost Records 

tzI Readily available D Up (0 date 

o Funding mechanism/agreement in place o Unavailable 
Original O&M cost estimate 0 Breakdown attached 

Total annual cost by year for fe.view period if available 

From To 

Dale Date Total cost 

From To 

Date Dale Total casl 

From To 

Dale Dale Total cost 

From To 

Date Date TOlal cost 

From To 

Date Date TOlal cost 

Unanlidpatcd or Unusually High O&M Costs During Review Period 

Describe costs rmd reasons: 

V. ACCESS AND INSTITUTIONAL CONTROL.S 

Fencing 

Fencing damaged o LOC3tion shown on site map 

Remarks: Fencing surrounds QU-I. 

Other Access ReSfrictions 

Signs and other sN:urify measures 

Remarks: Signage is appropriate 

C. Institutional Controls (ICs) 

2. 

3. 

A. 

I. 

B. 

I. 

o Breakdown attached 

-0 Breakdown attached 

o Breakdown :m3ched 

o Breakdown attached 

o Breakdown anached 

[8J Applicable DN/A 

. 

I8J Gates secured DN/A 

D Location shown on site I,nap DN/A 
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I. 

2. 

o. 
I. 

2. 

3. 

A. 

I. 

B. 

A. 

Implementation and enrorcement
 

Site conditions imply les not properly implemented
 

Site conditions imply les not being fully enforced
 

Type of monitoring {e.g., self-reporting, drive by) __
 

Frequency __
 

Responsible pany/agency
 

Contact 

Name Title 

Reporting is up-lo-date 

Reports are veri fled by the lead agency 

Specific requirements in deed or decision documents have been met 

Violations have been reported 

Other problems or suggestions: o Report attached 

Adequacy Dies are adequate I8IICs are inadequate 

Remarks: Not allIes have been impkmemcd as required by the remedy. 

General 

Vandalism/trespassi ng o location shown on site map 181 
Remarks: 

Land use changes on site 18I N/A
 

Remarks:
 

L.and use changes orr site 18I N/A
 

Remarks: --

VI. G~N~RAl SIT~ CONDITIONS 

Roads o Applicable 18I N/A 

Roads damaged o location shown on site map 

Remarks: 

Qlher She Conditions 

Remarks: 

VII. L.ANDFIL.L COV~RS D Applicable 18I N/A 

L.andfill Surrace 

DYes 18I No 0 N/A 

DYes 18I No 0 N/A 

mlll/ddlyyyy 

Dale Phone no. 

DYes ONo 18I N/A 

DYes ONo 18I N/A 

DYes ONo 18I N/A 

DYes ONo 18I N/A 

ON/A 

No vandalism evident 

. 

D Roads adequate 18I N/A 
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--

--

--

--

--

--

--

--

1.	 Settlement (Low spots) tJ Location shown on site map D SeUlemenl not evident
 

Arial extent Depth __
 

Remarks:
 

2.	 Cracks o location shown on site map D Cracking not evident
 

Lengths __ Widths Deplhs __
 

Remarks: 

3.	 Erosion o Location shown on site map o Erosion not evident
 

Arial extent Depth __
 

Remarks;
 

4.	 Holes o Loc3fion shown on sife map o Holes nOf evidem
 

Arial extent Depth __
 

Remarks: 

5.	 Vegetative Cover o Grass o Cover properly established 

o No signs of stress o Trees/Shrubs (indicate size and locations on a diagram) 

Remarks: 

6.	 Alternative Cover (annored rock, concrete, elc.) DN/A 

Remarks: 

7.	 Bulges D Locotion shown on site map o Bulges nOI evident 

Arial extent	 Height __ 
~-

Remarks: 

8.	 Wei Arellsl\Valer Damage o Wei areas/water damage nol evident 

o Wet areas	 o Location shown on site map Arial extent 

o Ponding	 o Location shown on site mllp Arial extent 

o Seeps	 o Location shown on site map Anal extent - ­
o Soft subgrade o Location shown on site map Arial extent --
Remarks: - ­

9.	 Slope IRstabilhy o Slides o Location shown on site map 

o No evidence of slope instability
 

Arial extent
 

Remarks:
 

B. Benches o Applicable ~N/A 

(Horizontally constructed mounds of earth placed across a steep landfill side slope 10 inlerruptlhe slope in 
order to slow down the velocity of surface nmoff and intercept and convey the runoff to a lined channel.) 

I.	 Flows Bypass Bench o Location shown on site map o N/A or okay
 

Remarks:
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--

--

--

,. 
J. 

C. 

I. 

,. 

J. 

4. 

5. 

6. 

o. 
I. 

Bench Breached o Loc<ltion shown on site map o N/Aorokay
 

Remarks:
 

8('ftch Ol't'rwppcd o Location shown on sile map o N/A or okay 

Renmrks: 

letdown Channels o Applicable lSI N/A 

{Channel lined with erosion controlm3ts, riprap, grOllt bags. or gabions that descend down the steep side 
slope orlhe cover and will allow the runoff water collected by the benches to move ofT of the landfill 
cover without creating erosion gullies.) 

S{'ulement (Low spots)
 

Arial extent
 

Remarks:
 

Material Degradation 

Materialtype___ 

Remarks: 

Erosion 

Arial extent 

Remarks: 

Undercutting 

Arial extent --
Remarks: 

Obstructions 

o Location shown on site map 

o Location shown on site map 

o Location shown on sile map 

o Location shown on site map 

Type __ 

o No evidence ofSetilelllent 

Depth __ 

o No evidence of degradation 

Arial extent 

o No evidence of erosion 

Dep!h __ 

o No evidence of undercUlling 

Depth __ 

o No obstructions 

o Location shown on site map Arial extent --

Size --
Remarks: 

El:cessi\'e Vegetati\'e Growth Type __ 

o No evidence of excessive growth 

o Vegetation in channels does not obstruct flow 

o Location shown on site map Arial extent --
Remarks: 

Conr Penetrations o Applicable lSI N/A 

Gas Vents o Active o Passive 

o Properly secured/locked o Functioning o Routinely sampled o Good condition 

o Evidence of leakage at penetration o Needs Maintenance DN/A 

Remarks: 
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2. Gas Monlloring Probes 

o Properly secured/locked 

o Evidence of1cakage at pene

Remarks: 

3. 

o Properly secured/locked 

o Evidence of leakage at pene

Remarks: 

4. Extraction Wells Leachate 

o Properly secured/locked 

o Evidence of leakage al pene

Remarks: 

5. Seltlement Monuments 

Remarks: 

tration 

tration 

tration 

E. Gas Collection and Treatment 

I. Gas Treatment Facilities 

o Flaring 

o Good condition 

Remarks: 

2. 

o Good condition 

Remarks: 

3. 

o Good condition 

Remarks: 

F. Cover Drainage LaYf:r 

I. Oullet Pipes Inspected 

Remarks: 

2. OUIlet Rock Inspected 

Remarks: 

G. Detention/Sedimentation Ponds 

I. Siltation 

o Sillalion not evident 

Remarks: 

o Functioning o ROUlinely sampled o Good condition 

o Needs Maintenance ON/A 

Monitoring Wells (within surface area of landfill) 

o Functioning o Routinely sampled o Good condition 

o Needs Maintenance ON/A 

o Functioning o Routinely sampled o Good condition 

o Needs Mainten::mce ON/A 

o Located o Routinely surveyed ON/A 

D,Applicabh: 0N/A 

o Thenllal destmction o Collection for reuse 

o Needs Maintenance 

Cas Collection Wells, Manifolds and Piping 

o Needs Maintenance 

Cas Moniloring Facilities (e.g., gas monitoring of adjacent homes or buildings) 

o Needs Maintenance ON/A 

o Applicable 0N/A 

o Functioning ON/A 

o Functioning ON/A 

o Applicable 0N/A 

Area extent -- Depth __ ON/A 
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2 

3. 

4. 

H. 

L 

2. 

•• 
L 

2. 

3. 

4. 

VIII. 

L 

Erosion Area extent -- Deplh __ 

o Erosion nOI evident
 

Remarks:
 

Outlet Works o Functioning ON/A
 

Remluks:
 

O.m o Functioning ON/A
 

Remarks: --


Retaining Walls o Applicable 0N/A 

Deformations o Locution shown on site map o Dcfonnation not evident 

Horizontal displacement __ Venical displacement __ 

Rotational displacement __ 

Remarks: 

Degradation o Location shown on sile map o Degradation not evident 

Remarks: 

Perimeter Dltches/Orr-Sile Discharge {8] Applicable ON/A 

Siltation o Location shown on site map [8J Siltation not evident 

Area eXlenl -- Deplh __ 

Remarks:
 

Vegetative Growth o Location shown on site Illap ON/A
 

[8J Vegetation do(:s not i!llpede flow
 

Area extent -- Type __
 

Remarks: There is some vegetative growth in ditch, bllt does nol appear 10 impede flow.
 

Erosion D Location shown on site map D Erosion not evident
 

Area extent -- Depth __
 

Remarks;
 

Discharge Structure D Functioning 0N/A
 

Remarks;
 

VERTICAL BARRIER WALLS [8J Applicable ON/A
 

Settlement D Location shown on site map D Settlement not evident
 

Area CXfenl-- Depth __
 

Remarks: 
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2.	 Performance Monitoring 

o Perfonnance nol monitored 

Frequency __
 

Head differential --

Remarks:
 

IX.	 GROUNDWATER/SURfACE WATER REMEDIES 

A. Groundwater Extraction Wells, Pumps, and Pipelines 

I.	 Pumps. Wellhead Plumbing. and Electrical
 

o Good condition
 

Remarks:
 

2..
 

o Good condition
 

Remarks:
 

3.	 Spare Paris and Equipment
 

t8'J Readily available
 

Remarks:
 

Surface Wal{'T Collection Structures. Pumps. and Pipelines 

I.	 Collection Structures. Pumps. and Electrical 

o Good condition
 

Remarks: - ­
2. 

o Good condition
 

Rem:lrks:
 

3.	 Spare Parts and Equipment 

o Readily available
 

Remarks:
 

C. Treatment System 

Type of monitoring __ 

o Evidence of breaching 

o Applicable t8J NfA 

181 Applicable DNfA 

o All required wells properly operating o Needs Maintenance t8J NfA 

Extraction System Pipelines. Valves, Valve 80xes, and Other Appurtenances 

o Needs Maintenance 

o Good condition o Requin:s upgrade o Needs to be provided 

o Applicable t8J NfA 

o Needs Mailllenance 

Surface Waler ColI«:tion System Pipelines. Valves. Valve Boxes. and Other Appurtenances 

o Needs M:linten:lnce 

o Good condition o Requires. upgrade o Needs to be provided 

[8J Applic:lble DNfA 
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I.	 Treatmenl Train (Check compon,;'nls thai apply) 

o Metals removal o Oil/w31er separation o Bioremediation 
,o Air stripping 181 Carbon adsorbers 

o Filters __ 

o Additive (e.g.• chelation agent. flocculent) __
 

181 Others Gravity-fed filter willl tlush system
 

181 Good condition o Needs Maintenance
 

o Sampling ports properly marked and functional 

o Sampling/maintenance-'og displayed and lip to dale 

o Equipment properly identified 

o Quantity orgroundwater lreat~ annually __ 

o Quantity of surrace water treated annually __
 

Remarks: - ­

2.	 Electrical Enclosures and Panels (properly rated and functional)
 

t8J N/A o Good condition o Needs Maintenance
 

Remarks:
 

J.	 Tanks, Vaults. Storage Vessels 

ON/A [gI Good condition o Proper secondary cOnlaioment o Needs Maintenanct' 

Remarks: 

4.	 Discha.-ge Structure and Appurtenances
 

ON/A [ZI Good condition o Needs Maintenance
 

Remarks: - ­,.	 Treatment Bulldlng(s)
 

t8J N/A o Good condition (esp. roof and doorways) o Needs repair
 

o Cheniicals and equipment properly stored 

Remarks: 

Monitoring Wells (pump and treatment rentedy) 

o Pro(X'r1y secured/locked o Functioning o ROUlinely sampled (3J Good condition 

o All required wells located o Needs Maintenance ON/A 

Remarks: Many wells are not locked or secured and labels such as FD are difficult to read. 

D. Monitoring Data 

I.	 Monitoring Data 

o [s routinely submitted on time	 t8J Is of acceptable quality 

2.	 Monitoring data suggests:
 

I8J GtQundwrtter plume is elTeclively contained o Contrtmill3nt concentrations are declining
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E. Monitored Natural Attenuation 
I. Monitoring Wells (natural 3nenuation remedy) 

o Properly secured/locked o Functioning ~ Routinely sampled 

o All required wells located o Needs Maintenance 

rEI Good condition 

DN/A 

Remarks: The wells observed were nOllocked and were missing clear labels. 

X. OTHER REMEDIES 
[f there are remedies applied at the site and nOI covered above, attach an inspection sheet describing the 
physical nature and condition or any facility associated with Ihe remedy. An example would be soil 
vapor extraction. 

XI. OVERALL OBSERVATIONS 
A.	 ImDlcmentation of the Remedy 

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

The F&G system to remediate the ground water plume in OUI appears to be in good condition. The 
flushing system that was added to reduce air locks in the F&G system appears to be working. eee staff 
reponed that the carbon has not needed changing as frequently as anticipated and hypothesize that 
contaminants of concem are being broken down by the carbon. 

Monitored natural attenuation (MNAJ is being us~ to reduce ground water contamination ;n OU2. 

H.	 Ade uac\, ofO&M 
Describe issues and observations related 10 the implementation and scope ofO&M procedures. 
particular, discuss their relationship to the current and long-tenn protectiveness of the remedy. " 

The PRP is conducting O&M and no issues with O&M were observed. 
C.	 Earl" IndicalOrs of Potenliat Remedv Problems 

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

Residual contamination appears to be present at OU2. coe concentrations in some wells are marginally 
decreasing or tluctuating. .
 

D.	 Opportunities for Optimization 
Describe possible opponunities for optimization in monitoring tasks or the operation of tile remedy. 

For OU I. the collected ground water monitoring data indicate limited microbial activity. resulting in 
limited COC natural attenuation. Remedy optimization is recommended to enhance COC degradation. 

For OU2, sampling data showed COC concentrations are generally decreasing or fluctuating indicating 
the potential presence of residual contamination that could be addressed by active remedial measures. 
EPA is evaluatina potential remedial technoloaies to enhance/optimize the remedy. 

Site Inspection Team: John Macleod, CCC, PRP 
Robenson Joseph, EPA Christy Fielden. Skeo Solutions 
lawrence Bradford, EPA Kirby Webster, Skeo Solutions 
Yi Lu, GA EPD 
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No trespassing sign at OUI. 

Ditch along OU I where soil removal was conducted. 
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Appendix F: Ground Water Contaminants at OUI from 2007-2011 

Pesticides VOCs 
alpha­ beta­ gamma­ 4,4'­ 4,4'- Methyl 

Samnle Date "HC "HC "HC DDD DDT Parathion [th 'Ibenzene X"lenes 
MCL 

1.,11I 0.03 0.1 0.2 0.77 0.54 3.9 700 10.000 
Primary 
Reactor 6112/07 <0.0023 <0.0030 <0.0024 <0.0016 <0.002 <0.05 <0.20 0.43J 
Primary 
Reactor 12119/07 <0.0023 <0.0030 <0.0024 <0.0016 <0.002 <0,05 <0.20 <0040 
Primary 
Reactor 6111/08 <0.0023 <0.0030 <0.0024 <0.0016 <0.002 <0.05 0.241 I. I I 
Primary 
Reactor 12/18/08 <0.0023 <0.0030 <0.0024 <0.0016 <0.002 <0.05 <0.20 <0040 
Primary 
Reactor 6/15/09 <0,0023 <0.0030 <0.0024 <0.0016 <0.002 <0.05 <0.20 <0040 
Primary 
Reactor 12/16/09 <0.0023 <0.0030 <0,0024 <0.0016 <0,002 <0.05 <0.20 <0040 
Primary 
Reactor 6/22/10 <0.0023 <0.0030 0.012 <0.0016 <0,002 <0.05 <0.20 <0040 
Primary 
Reactor 12120/10 <0.0023 <0.0030 <0.0024 <0.0016 <0.002 <0,05 <0.20 <0040 
Primary 
Reactor 

06/1411 1 <0.0023 <0.0030 <0.0024 <0.0016 <0.002 <0.05 0.23 1 2.4 

Series Reactor 6112107 <0.0023 <0.0030 <0.0024 <0.0016 <0.002 <0,05 0.7 3.6. 
Series Reactor 12/18/07 <0.0023 <0.0030 <0.0024 <0.0016 <0.002 <0.05 <0.20 <0040 
Series Reactor 6/11/08 <0.0023 <0.0030 <0.0024 <0.0016 <0.002 <0.05 <0.20 0.84 1 
Series Reactor 12/18/08 <0.0023 0.0035 1 <0.0024 <0.0016 <0.002 <0.05 0.33 1 0.591 
Series Reactor 6/15/09 0.00641 <0.0030 <0.0024 <0.0016 <0.002 <0.05 <0.20 <0040 
Series Reactor 12/16109 0.00491 <0.0030 <0.0024 <0.0016 <0.002 <0.05 <0.20 <0040 
Series Reactor 6121/10 0.0074 I <0.0030 <0.0024 <0.00[6 <0.002 <0.05 <0.20 <0040 
Series Reactor 12120/10 <0.0023 <0.0030 <0.0024 0.00421 <0.002 <0.05 <0.20 0.92 1 
Series Reactor 06/14/11 <0.0023 <0,0030 <0.0024 <0.0016 <0,002 0.0961 <0.20 <0040 

SP·OI 6112/07 0.16 <0.006 1.3 0.58 <0.004 <0.05 <0.20 <0040 
SP-Ol 12119/07 0.13 0.21 <0.0048 <0.0032 <0.004 <0.05 <0.20 <0040 
SP-ol 6/1[/08 0.12 <0.0030 <0.0024 <0.0016 <0.002 <0.05 <0.20 <0040 
SP-OI 12/18/08 0.19 <0.0030 0.13 <0.0016 <0.002 <0.05 120 410 
SP-OI 6/15/09 0.25 0.16 <0.0024 0.44 <0,002 <0.05 62 470 
SP-Ol 12tl6/09 0.11 0.11 <0.0024 <0.0016 <0.002 -<0.05 26 28 
SI'-OI 6/22/10 0.23 0.068 0.46 <0.0016 <0.002 <0.05 <0.20 <0.40 
SP-OI 12120/10 0.14 <0.0030 <0.0024 0.24 <0.002 <0.05 <0.20 <OAO 
SP-Ol 06/14/11 0.32 0.38 <0.0024 0.61 0.16 <0.05 40 370 
SP-02 6/[2/07 <0.0023 <0.0030 <0.0024 <0.0016 <0.002 <0.05 0.89 3.8 
SP-02 12/18/07 <0.0023 <0.0030 <0,0024 <0.0016 <0.002 <0.05 <0.20 <0.40 
SP-02 6/11/08 <0.0023 <0.0030 <0.0024 <0.00[6 <0.002 <0.05 0.52 2.3 
SP-02 12/18/08 <0.0023 <0.0030 <0.0024 <0.0016 <0.002 <0.05 0.29 [ 0.52 [ 
SP-02 6/15/09 <0.0023 <0.0030 <0,0024 <0.0016 <0.002 <0.05 <0.20 <0.40 
SP-02 12/16/09 0.0035 I <0.0030 <0.0024 <0.0016 <0.002 <0.05 <0.20 <0.40 
SP-02 6121110 <0.0023 <0.0030 <0.0023 <0.0016 <0.002 <0.05 <0.20 <0040 
SP-02 12120/10 <0.0023 <0.0030 <0.0024 <0.0016 <0.002 <0,05 <0.20 <0040 
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Pesticides VOCs 
alpha­ beta~ gamma~ 4,4'­ 4,4'~ Methyl 

SamDle Date "HC "HC "HC ODD DDT Parathion Elhvlbenzenc Xvlenes 
MCl. 
tol!lLI 0.03 0.1 0.2 0.77 0.54 3.9 700 10,000 

SpoOl 06/14/11 <0.0023 <0.0030 <0.0024 <0.0016 <0.002 1.2 <0.20 <0.40 
AP-03 6/12/07 1.4 0.59 3.9 <0.016 <0.02 <0.05 0.2 J 0.74 J 
AP-03 12/18/07 NS NS NS NS NS NS NS NS 
AP-03 6/12/08 1.6 <0.0030 4.4 <0.0016 <0.002 <0.05 0.45 r 2.1 
AP-03 12/18108 NS NS NS NS NS NS NS NS 
AP-03 6/15/09 1.4 0.39 3.3 <0.0016 <0.002 <0.05 <0.20 <0.40 
AP-03 12/16/09 NS NS NS NS NS NS NS NS 
AP·03 6/21110 2.6 0.76 4.2 <0.0016 <0.002 <0.05 <0.20 <0.40 
AP-03 12120/[0 NS NS NS NS NS NS NS NS 
Ap·03 06/16/11 0.27 0.16 1.1 <0.016 <0.02 <0.05 <0.20 <0.40 

MW-5D 6112/07 0.011 <0.0030 <0.0023 <0.0016 <0.002 <0.05 1 2.5 
MW-5D 12/18/07 NS NS NS NS NS NS NS NS 
MW-5D 6111/08 0.13 <0.0030 0.034 <0.0016 <0.002 <0.05 3 4.5 
MW-5D 12/18/08 NS NS NS NS NS NS NS NS 
MW-5D 6/16109 0.13 <0.0030 <0.0024 <0.0016 <0.002 <0.05 15 18 
MW-5D 12/16/09 NS NS NS NS NS NS NS NS 
MW-5D 6121110 0.28 <0.0030 0.9 <0.0016 <0.002 <0.05 27 2.7 
MW·5D 12120/10 NS NS NS NS NS NS NS NS 
MW-5D 06114111 0.15 0.16 <0.0024 <0.0016 <0.002 <0.05 7.5 2.1 
MW-l0S 6/12/07 2 <0.03 7.7 <0.0-16 <0.02 130 2,900 30,000 
MW-lOS 12118/07 NS NS NS NS NS NS NS NS 
MW-IOS 611 1/08 2 <0.06 5.5 <0.0016 <0.002 150 4.100 42.000 
MW-IOS 12/18/08 NS NS NS NS NS NS NS NS 
MW-IOS 6/16/09 1.9 <0.15 5.5 <0.0016 <0.002 540 4.300 39.000 
MW-IOS 12/16/09 NS NS NS NS NS NS NS NS 
MW·IOS 6121110 3.4 <0.003 1.6 <0.0016 <0.002 95 4,100 38.000 
MW-l0S 12/20/10 NS NS NS NS NS NS NS NS 
MW-IOS 06/14111 2.6 <0.0030 6.4 <0.0016 <0.002 1,300 4.500 31,000 
MW-12 6/12/07 0.022 0.91 <0.0096 <0.0064 <0.008 <0.05 0.27 J 1.2 J 
MW-12 [2/18/07 NS NS NS NS NS NS NS NS 
MW-12 6112/08 0.0062 I 0.11 <0.0024 <0.0016 0.19 <0.05 0.491 2.5 
MW-12 12/18/08 NS NS NS NS NS NS NS NS 
MW-[2 6/15/09 0.029 0.18 0.031 <0.0016 <0.002 <0.05 <0.20 <DAD 
MW-12 12/16/09 NS NS NS NS NS NS NS NS 
MW-12 6/21/10 0.032 0.1 0.14 <0.0016 <0.002 <0.05 <0.20 <0.40 
MW-12 12120110 NS NS NS NS NS NS NS NS 
MW-12 06/14111 0.018 0.19 0.064 <0.0016 0.15 NA NA NA 
SP-Ol 

Dtm[icate 6/12107 0.16 <0.006 1.3 0.58 <0.004 <0.05 <0.20 <0.40 
6112/07 0.2 <0.0030 <0.0024 0.62 <0.002 <0.05 <0.20 <0.40 

SP-O[ 
Duplicate 12/19/07 0.13 0.21 <0.0048 <0.0032 <0.004 <0.05 <0.20 <0.40 

12/19/07 0.1 0.16 <0.0024 <0.0016 <0.002 <0.05 <0.20 <0.40 
spoor 

Dup[icate 12118/08 0.19 <0.0030 0.13 <0.0016 <0.002 <0.05 120 410 
12118108 0.2 <0.0030 0.11 <0.0016 <0.002 <0.05 120 410 

SP-ol 6/15/09 0.25 0.16 <0.0024 0.44 <0.002 <0.05 62 470 
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Pesticides VOCs 

Sample Date 
alpha­
.HC 

beta-
BHC 

gamma­
.HC 

4,4'~ 

DOD 
4,4'~ 

DDT 
Meth}'1 

Parathion Ethvlbenzene Xvlenes 
Mel 

' ••ILl 0.03 0.1 0.2 0.77 . 0.54 3.9 700 10.000 
Duplicate 

6/15/09 0.19 0.13 <0.0024 0041 <0.002 <0.05 62 660 
SP-OI 

Duplicale 12/16/09 0.17 0.11 <0.0024 <0.0016 <0.002 <0.05 26 28 
12/16/09 0.17 0.1 <0.0014 <0.0016 <0.001 <0.05 26 29 

SP-Ol 
Dunlicate 6/22110 0.23 0.068 0.46 <0.0016 <0.002 <0.05 <0.20 <0.40 

SP~OI 

DllOlicate 

6122/10 

1.212011 0 

0.21 

0.14 

0.07 

<0.0030 

0.57 

<0.0024 

<0.0016 

0.24 

<0.002 

<0.002 

<0.05 

<0.05 

<0.20 

<0.20 

<0040 

<0040 
12/20/10 0.11 <0.0030 <0.0024 0.22 <0.002 <0.05 <0.20 <0040 

MW-l0S 
Duplicate 

06/14/11 
06/14/11 

2.6 
2.7 

<0.0030 
<0.0030 

6.4 
9.5 

<0.0016 
<0.0016 

<0.002 
<0.002 

1.300 
1..)00 

4.500 
5.100 

31.000 
32.000 

\lOCs voblile ot},l~nic compounds 
Gamnu_BHC ­ lind~ne 

MCl ­ I1I~J(imum conlaminanll..vt'! 
<Number - nol del/;'cled ar or ~oo"e lhis sl:lIed )ab?r~lOry reporting Jimil 
NA - N01 analyzo:d /aV;tibble 
NS - Well \Vai nOi sampled 
J - Valu.. is \letv.'een laboralory d~'1eClion limit amI booralory reponin!,: limit 
1- Value is belW..en bboralory method (]election limil and praclic~1 quantilalion limit 
B - Analyte \Vas also found in associated blank. 

R<'Sull~ in bold fonl indicale the conc..ntral;on e.~ce~'ds the MCl for lhal specific compound. 
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OU2 Ground Water Sampling 2009 - 2010 

Table3~2 

Groundwater Analytical Results, November 2010 
Marzone Inc.1 Chevron Chemical ComDanv Site OU#2 Tifton, Geomia 

Conitlt\lent 
Federel ..::..o~tiOn MARMW01SH MARMWG2SH MARMW02SHOI MARMW92 (dupllcete MARMW<I2DP MARMW03SH MARMW030P 

(:::1 pertormancef----r_-,,_-,__• __+__, __, __, __r __t--__r'_'_"_A_"""_W-'-"-"-',--t----r--If---,--.--..,.--,--+--'--r--r--,,--I 
~Slan~~rdS 4I14J01l17~r;ft!~ro~"1118J1G ..n~9 1llJ2SJOt 1/~1:~ 111ll11G n~~6fOt 711~ 1101281091 ~~1G 1125/10 1 11111110 41:5J~.17J14109 10127109 1I2~~O_~.17J1S1Ot 

Temper<lture ('C) 21.78 28.12 26.07 17.30 26,38 17.75 25.04 25.19 15.29 25,25 NA NA NA NA 23.23 24,84 20.13 27,04 22.72 13.54 22.80 22.33 24.71 23,41 21.68 22.95 
Spec. Conducttmce (us/cm) 

'" 
- - 0.082 0.132 0.124 0.167 0.085 0.631 0.747 0,822 0,834 0.981 NA NA NA NA 0.148 0.051 0.327 0.319 0.353 0.168 0.468 0.081 0.083 0.098 0.060 0.057 
- - 5.57 5.50 5.56 5.32 5.23 3.28 3.14 3.27 3.53 3.24 NA NA NA NA 6.05 5.03 5,90 6,22 6.37 6.61 6.20 5.91 6.09 5.97 5.66 4.96 

ORP(mV) - - 68.2 NA -4.4 288.4 38.4 484.7 NA 499.9 90.7 398.7 NA NA NA NA 169.7 -105.1 102.2 NA 164.2 255.3 115,7 108.7 NA 188.2 339.1 -104.6 
DD(mgIL) - - 5.1 0.64 0.37 4.19 2.46 1.67 0.38 0.74 2.24 0.47 NA NA NA NA S.60 3.28 1.9 0.1 0.16 3.55 0.5 5.1 3.43 0.81 1.50 1.02 
Turbidity (NTU) - - 24 3.23 5.84 6.60 2.50 1,9 3.12 3.10 10.97 2.92 NA NA NA NA 147.0 145 45 14.30 28.20 31.20 10.8 400 4.58 4.21 180 81 

- • 42.5 34 20,4 6.8 153 0.0 0.0 0.0 6.8 0 NA NA NA NA 13.6 85 20.4 20,4 27.2 51.0 204 34.0 20.4 40.8 34.0 34 
Sulfide (mgILJ 

Alkalinity (mgiL) 

- - om om Q01 OM ~ 0~1 om Q12 ~ 0 NA NA NA NA ~ 0 Q~ Qro ~ ~ 0 ~ ~ M O~ 0 
Sulfate (m9/L) - - 15 48 0.0 8.0 0.0 80 80 80 80 80 NA NA NA NA 0.0 7 56 40 46 46 73 80 3 0.60 3 1 
Chlori<le (mgiL) - - 10 10 10 5 45 10 5 5 10 15 NA NA NA NA 5.0 10 25 15 20 25 30 15 5 20 10 15 
FetrOUs Iron (mgIL) 

- ,. 1.~ 3.30 \~J~8 1.:~. 3.30 .,,~::9 0.48 0,01 0!1._. 1.07 ,..NA N~'.,1 ..~'~-:~~~.:'-~t1~~~",~2 :~3,~ 0.15 ••••• ,0.0 0.7.t' 0.5~~ 
0 

4,4'-000 (p,p'-DDD) - - 0.10U O.48U 0.1U 0.047U O.lU 0.10U 0.51U 0.1U 0.19U 0.7U.O 0.10U 0.53U O.lU 0.21U 0.039U O.lU 0.060NJ 0.49U O.lU O.04U O.lU 0.10U 0.51U 0.24 O.04U 0.1U 
4,4'-DDE (p,p'-DDE) - - 0.10U O.46U,J 0.1U 0.023U 0.1U 0.10U 0.5W,J 0.1U 0.48U O.lU 0.10U 0.53U,J O.lU 0,59U 0.02U O.lU 0.10U 0.49U,J O.W 0.029U 0.17N 0.10U 0.51U,J 0.1U omu 0.1U 
4,4'-DDT (p.p'-DDl) - - 0.10U O.48U 0.1U 0.056U 0.1U 0.10U 0.51U 0,1U 0.48U O.lU 0.10U 0.53U 0.1U 0,62U 0.049U O.lU 0.10U 0.49U O.lU O.05U 0.1U 0.10U O.51U N,CLP 0,05U 0.1U 
Aldrin - - 0.050U OA8U 0.05U 0.023U 0.05U 0.050U O.51U 0.05U 0.096U 0.05U 0.050U 0.53U 0.05U 0.1 U omu 0.05U 0.050U 0.49U 0.05U O.02U O.05U 0.050U 0.51U O.05U 0.02U O.05U 
alpha-BHC - 0.03 0.050U OA8U 0.05U 0.012U 0.03U 0.050U 0.51U 0.05U 0.019J ~O!032J' 0.050U 0.53U 0.05U 0.022J 0.0098 0.03U 0.050U 0.49U 0.05U 0-01 U 0.03U.J O.05OU 0.5W O.OSU 0.01 U 0.03U 
alpha-Chlordane - - 0.050U O.48U 0.05U 0.023U 0.05U 0.050U 0.5W O.05U 0.13J 0.05U 0.050U 0.53U 0.05U 0.15J 0.02U 0.05U 0.050U 0.49U 0.05U 0.024U 0.29 0.050U 0.51U O,05U O.02U O.05U 
beta-BHC - - 0.050U 0.48U 0.05U 0.023 U O.05U 0.050U 0.51U 0.05U 0.024 U O.OSU 0.050U 0.53U 0.05U 0.04 U 0.02 U O.05U 0.050U 0.49U O,05U 0.02 U O.05U 0.050U 0.5W 0.05U 0.02 U 0.05U 
delta-BHC - - O.OSOU 0.48U 0.05U 0.023U O.05U 0.050U 0.51U 0.05U 0.019U 0.05U 0.050U 0.53U 0.05U O.lU O.02U 0.05U 0.050U 0.49U O,05U 0.02U 0.09 0.050U 0.51U 0.05U O.Q2U O.05U 

- - 0.10U 0.48U 0.1U 0,023U O.lU 0.10U O.12J O.lU O,17J 0.1U 0.10U 0.53U 0.1U 0.22J 0.02U O.lU 0.10U 0.49U 0.1U 0.061U 0.1U 0.10U 0.5W O.W 0,02U 0.1UDieldrin 
Endosulfan I (alpha) - - O.OSOU 0.48U 0.05U 0.023 U 0.05U 0.050U 0.51U 0.05U 0.49 U O.05U O.05OU 0.53U O.05U 0.61 U 0.061 O.05U O.050U 0.49U O.05U 0.02 U 0,11 0.050U 0,5W O.OSU 0.02 U O.05U 
Endosulfan II (beta) - • 0.10U 0.48U O.lU 0.047U O.lU O.tOU 0.51U O.lU 0.52U 0.76U 0.10U 0.53U O.lU 0.68J 0.039U 0.1U 0.10U 0.49U 0.1U 0.079J 0.1U 0,10U 0.5W 0.1U O.04U 0,1U 
Endosulfan Sulfate - - 0.10U O.48U O.W 0.058U 0.1U 0.10U 0.51U O.W 0.85U 0.1U 0.10U 0.53U 0.1U 0.69U O.049U O.lU 0.10U 0.49U 0.1U O.05U 0.1U 0.10U O.51U O.1U 0.05U 0.1U 
Endrin - 2 0.10U 0.48U O.lU 0.047U 0.1U O.lOU 1.0 0.1U 0.55 0.84 0.10U 0.90 O.lU 0.69 0.039U 0.10 0.10U 1.4 0.1U 0.23 0.86 0.10U 0.51U O,lU O.04U O.1U 
Endrin aldehyde - - 0.10U O.48U 0.1U 0.068 O.lU 0.10U 0.51U O.1U 0,47 0.73U 0.10U 0.53U 0.1U 0.65 0.051 0,1U 0.10U 0.49U O.W 0.062 0.23N 0.10U 0.51U 0.1U 0.05 U 0.1U 

- - 0.10U 0.48U O.W 0.058U O.lU O.10U 27 0.1U 20 24 0.10U 27 0.1U 28 0.049U O.W 0.10U 0.73 O.W 0.2 0.3N 0.10U 0.5W 0.1U 0.05U 0.1UEndrin ketone 
- 0.2 0.050U 0.48U 0.05U 0.012 U O.05U O.05OU 0.51U 0.05U 0.032 J 0.05U O.OSOU 0.53U 0.05U 0.03 0.0098 0.05U 0.050U 0.49U 0,05U 0.01 U 0.05U O.050U 0.5W 0.05U 0.01 U O.05U9amma-SHC (Lindane) 
- • O.05OU O.48U 0.05U 0.023U 0,05U 0.050U 0.51U 0.05U 0.12 0.05U O.OSOU 0.53U 0.05U 0.15 0.02U 0.05U 0.050U 0.49U 0.05U O.rol 0.14 0.050U 0.51U O.05U 0.02U O.05Ugamma·Chlordane 

Heptachlor - - 0.050U O.48U 0.05U 0.017 U 0.05U 0.050U 0.51U 0.05U 0.072 U 0.05U 0.050U 0.53U 0.05U 0.21 U 0-015 U 0.05U 0.050U 0.49U 0.05U 0.015 U 0.05U O.05OU 0.51U 0.05U 0-015 U O.05U 
Heptachlor epoKide _ - 0.050U O.48U 0.05U 0.023 U 0.05U 0.050U 0.51U 0.05U 0.16 0.05U O.050U 0.53U O.OSU 0.2 0.02 U 0.05U 0.050U 0.49U 0.05U 0.055 U 0.05U 0.050U O.51U 0,05U 0.02 U 0.05U 
Methoxychlor - - 0.50U 0,48U 0.5U 0.12U 0.5U 0.50U 0.5W 0.5U 1.1 1.5U 0.50U 0.53U 0.5U 1.7 0.098U 0.5U O.SOU OA9U 0.5U 0.1 U 0.5U 0.50U 0.51U 0,5U 0.1 U 0.5U 

~7- 05.,:05
U
U ~ 5U~,.,S:0~. ~~" ~~ 20U 2U 5U 5.0U 9.9U .,",.5U 16J.N ~,3 ~.OU 10U 5U 2U 5U ~~., 

~ ~ O~ 025U_ ·280~~,~r-~2oJ't·!r240"'~ 2.7U 0.33 0.25U,R O.093NJ 0.13" 2.6J0.14J,O O.25U 0.25U 0.25U 1.6J.·; 
NOTES. 

1 Ortnklng Wale< Regul,litwls and Heallt! Ad,,;sor!es, t.la><imum Cont,,,,';nanlle.els, Summer 2000.
 

DUP Fleld <1lplicale sample,
 

Sample nOi detected
 

NE Not Eslablisned
 

NA Not analyzed.
 

ug/L miaClgrams po< li*.
 

J n... "'bficallon PI !he analyle is acceptable: !h. reponed .aklll is an estimaoo,
 
U TM enatyle was not d_ a1 or e_ lI1e "",Clrling 1m!.
 
N TM,e is presumptj.e evidence I/I;It !he ,n,lyIe is present 1tIe analyle is reported as , lenlalive idenlificalion.
 

R The anall'le was not peleaed at 01 abo.e the ,eponing ~ml.
 

• ReeotnmII01PeP h"Ping lime e.ceeded. 

•• Pr""ump\iYe e.Odence thaI enalyle is present reponed e' e tenallYe id""tification wiIh an esbmaled value.
 
Shading indicates the detecled concenlra1ion a>«::eeded !he ROO Heallt! ~sed Goals
 



Tempel<llure fC) 
Spe¢. COnductance (us/em)

," 
ORP (mY) 

DO (mgll) 

TUrbidlly (JIffiJ) 

Alkalinity (mglL) 

Sulfide (mgll) 

SUlfate (mglL) 

Chloride (m¢.) 
Ferrous Iron (mg/\.) 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

17.15 
0.165 
4.44 

272.6 
1.2 
55 
6.6 

0.11 
19 

45 
0.13 

26.23 
0.207 
4.31 
NA 

0.9 
9.68 
66 
0.03 

3 
35 

0.16

25.04 
0.203 
4.76 

201.8 
1.71 
9.90 
13.6 
01 
0.9 

40 
0.1 

14.60 
0.138 
4.50 

225.6 
2.51 

19.60 
66 
006 
15 
25 

0.04 

20.23 
0.087 
4.80 

240.3 
5.1 
16 
66 

0.15 
o 

10 
0.16 ..-'~ 

20.22 21,42 
0.Q79 0.830 
5.05 4.91 
NA 233.6 
4.0 3.95 

14.00 4.29 
6.8 13.6 

0.12 0,48 

13 0.8 
15 15 

0.60 0.0 

20.63 21.25 
0.080 0.061 
4.94 4.35 

231.7 -74,4 

5.15 6.00 
3.67 10.6 
6,8 34 

0.00 0 
0.0 0 
15 20 

0.06 0.13 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

17.62 25.45 
0.375 0.803 
6.03 5.80 
125.9 NA 

1.9 0.86 
95 27.50 

40.6 34.0 
0.21 0.15 
67 60 
15 10 

0,17 0.68 
~~''''. 

22.93 14.90 23.08 
0.878 0.254 0.861 
6.44 6,57 5,62 
133.6 169.6 203.1 
1.00 2.43 2.01 
5.32 33.3 453 
40.8 115.6 167 
0.Q7 0.04 0 
80 39 80 
10 20 35 

0.09 0.16 0.03 

18.99 
0.230 
466 
176.7 

0.7 
15 

20,4 
0,02 

52 
30 

1,98 

26.38 
0.234 
4.67 
NA 

1.31 
14.10 
6.6 

0.D2 
60 
10 

3.30 
\..... " ._. -

23.42 
0.220 
4,73 

232.2 
0.48 
3.71 
6.6 
om 
34 
5 

3.09 

12.84 
0.323 
4.78 

288,9 

2.37 
6.31 
66 

0.02 
37 
20 

3_04 

22.D1 18.88 24.64 21.04 25.14 NA NA NA NA NA 
0.116 0,167 0.092 3.998 3.010 NA NA NA NA NA 
~ ~~ ~~ ~21 3. NA NA NA NA NA 

227.7 320.1 25.1 313,4 335.2 NA NA NA NA NA 
1.n 8M ~ ~E ~ NA NA NA NA NA 
44.6 1.06 0 1.24 0.39 NA NA NA NA NA 
~ 13.6 34 17~ 0 NA NA NA NA NA 
o 0 0 0 0 NA NA NA NA NA 

21 0 0 60 ~ NA NA NA NA NA 
~ 15 15 15 35 NA NA NA NA NA 

0.39 0.02 0 .0.36. 0.55 .NA .NA . NA . NA . NA . 

OU2 Ground Water Sampling 2009 - 2010 

Table 3·2 Continued Page 2 of 4
 
Groundwater Analytical Results, November 2010
 

Marzone Inc.! Chevron Chemical Cornoanv Site OU#2, Tifton Georoia
 
ROO 

Remediation

Perf
Standards 

RB·MAR-<llMARMWOBSH.,ARMW01SHMARMW06SHMARMW05SH
MARMW 

840PMARMW04DP 

ormancef----r--r--r--r----,----.--,--,--+--+--,--r--r---,,--j--,--,--,--,--+--'--+---r--r----,'---.--,--,---! 
~15J(19 711iU091101291091,I2$110 ""610'1 7/14109 10129109 112SJ10 1,119110 11/9110 411510917114109 10127109 1126110 11110110 ""6109 7/14/09 1012llJ09 112$110 11MOf10 112&1101,1/10110 1/25110 11110110 ...,1109 7/16109 10126109 11251101,1111110 

4,4'-000 {p,p'-DDD) - - 0.10U 0,48U O.W 0.04 U 0.10U 0,49U O.W 0.04 U O.lU 0.1U 0.10U 0.48U O.W 0.2 U 0.1U 0.10U 0.48U O,W 
4A'-DDE (p,p'-DDE) - - 0.10U 0.48U.J O.lU 0.02 U 0.10U 0.49U,J O.W 0.02 U 0.1U 0.1U 0.10U 0.48U.J O.lU 0.16 0.21N 0.10U O.48U.J O.lU 
4,4'-DDT (p,p'-DDT) - - 0.10U O.48U O.lU 0.05 U 0.10U 0.49U O.W 0.05 U 0.1U 0.1U 0.10U 0.48U O.lU 1.3 O.lU 0.10U 0,48U O.lU 
Aldrin - - O.050U O.48U O.05U 0.02 U 0.050U 0.49U 0.05U 0.02 U O.05U O.05U 0.050U 0.48U 0.05U 0.099 U O.05U 0.050U 0.48U 0.05U 
alpha-BHC - 0.Q3 O.050U 0,48U O.05U 0.01 U 0.050U 0,49U 0.05U 0.01 U O.Q3U 0.03U 0.050U 0,48U 0.05U O.05U :;O:067J~ 0.050U O.48U 0.05U 
alpha-Chlordane - - 0.050U 0,48U 0.05U 0.02 U 0.050U 0.49U 0.05U 0.02 U 0.05U O.05U 0.050U 0,48U 0.05U 0.23 0.3N 0.050U O.48U 0.05U 
beta-BHC - - 0.050U 0,48U O.05U 0.02 U 0.050U 0,49U 0.05U 0.02 U O.05U O.05U O.050U 0.48U 0.05U 0.19 O.05U 0,050U O.48U 0.05U 
delta-BHC - - O.050U 0.48U O.05U 0.02 U 0.050U 0,49U 0.05U 0.02 U O.05U O.05U 0.05OU 0.090J 0.05U 0.18 0.11U 0.050U O.48U 0.05U 
Dieldrin - - 0.10U O.48U O.W 0.02 U 0.10U 0.49U O.lU 0.02 U O.lU 0.1U 0.10U 0.48U O.W 0.32 U 0.1U 0.10U O.48U O.lU 
Endosulfan I (alpha) - - 0.050U O.48U O.05U 0.02 U 0.050U 0.49U 0.05U 0.02 U O.05U O.05U 0.050U 0,48U 0.05U 0.15 O.05U 0.050U O.48U 0.05U 

Endosulfan II (beta) - - 0.10U 0.48U O.W 0.04 U 0.10U 0.49U O.lU 0.04 U 0.1U 0.1U 0.10U OA8U O.W 0.2U 0.1U 0.10U O.48U O.lU 
Endosulfan Sulfate - - 0.10U 0.48U 0,1U O.05U 0.10U 0.49U 0.1U O.05U O.W O.lU 0.10U 0.48U 0,1U 0.25 U O,lU 0.10U O,48U O.lU 
Endrin - 2 0.10U 0.48U 0.1U O.04U 0.10U 0.49U 0.1U 0.04 U 0.022J O.lU 0.10U 0.72 0,1U 0,43 U 1.8N 0.10U 0.48U O.lU 

Endrin aldehyde - - 0.10U O.48U 0.1U O.05U 0.10U 0,49U 0.1U O.05U 0.10 0.10 0,10U O.48U 0,1U 0.25 U O.17N 0.10U O.48U 0.10 
Endrin ketone - - 0.10U 0.23J 0.1U 0.17 0,10U 0,49U 0.1U O.05U O.lU O.lU 0.10U 0.29J 0.1U 2.5 0.29N 0,10U OA8U 0.1U 

9amma-BHC (Lindane) - 0.2 0.050U 0.48U 0.05U 0.024 0.050U 0.49U O.05U 0.01 U 0.05U 0.05U 0.050U O.48U :26~ :;,'/-~.1{£!·" 0.05U 0.050U O.48U O.05U 

gamma-Chlordane - - 0.050U 0,48U 0.05U 0.D2 U 0.050U 0.49U O.05U 0.02U 0.05U 0,05U 0.050U 0.48U O.05U 0.16 0.2N 0.050U O.48U O.05U 

Heptachlor - - 0,050U 0.48U 0.05U 0.D15 U 0.050U 0.49U 0.05U 0.D15 U 0.05U 0,05U 0.050U 0.48U 0.05U 0.074 U 0.05U 0.050U 0.48U O.05U 
Heptachlor epoxlde - - 0.050U 0.48U 0.05U 0.02U 0.050U 0.49U O.05U 0.02U 0.05U 0.05U 0.050U O.48U O,05U 0.12 U O.05U 0.050U 0.48U 0,05U 

Metho~ychlor - - 0.50U 0,48U 0,5U 0.1 U 0.50U 0,49U,J 0.5U 0.1 U 0.5U 0.5U 0,50U O.48U 0.5U 0.5 U 0.5U 0.50U 0.48U 0.5U 

9:7U 5U 2U 5.0U 9.8U 5U 2 U 5U 5U ,~.0~9'6U 5U 9,9U 15 5.0U 9.6U 5U 

0.2~3,'!:r:012Uli' - . - , , .... ' . 
Dinoseb 7 0.97 0.25U 1.5N.J 0.25U 0.42 0.25U 0.25U,R 0.25U 0.26N 0.25U 0.25U 0.25U,R 

NOTES. 

, The -.bfication cllhe analyle is aa:eclable: IIIe ftll'crt<Id value is an estimate. 

" The analyle was nc1 de«K:ttld at or above the ,eporting Wmit. 

R The analyte was nc1 detecled at or above Ihe reporting ~mil. 

• Reccmmende<l r-.cldirog time elfCMded, 
~ Pfesumpti... evidence tnat analyte .. oresenl; reported as a tenative OCIentiliclllicn wilh an es~mated value. 

Shading indieales IIIe oeteeted concenlral>on e:u:eeded IIIe ROO Heallh Based Goals
 
_. MARMW04SH was dry upon ar....al so rIC sample '""'s_ed during event 11110
 

...... .......E:."
"""""~.,'r"''': ..~

1 Drin~lng Wale, Regu~tions 

CUP Fjeld duplica1e umple. 
Sample not detected 
NOI Es~blislle<l"' NOI analy:i:ed."' m;aog,ams per rote<.""­

,
 -= .-~',~"tA]" . J1;·~rL-1<.. ,;~'l ~,?, __ " _::-''->7'
 

0.058J 
0.061 
0.063 

0.025 J 

0.081 J 
0.038 
0.039 
.046 U,J 
.036 U.J 
0.13 J 

0.049 U 

0.077 

0.0098 U 
0.074 J 
0.D15 U 

0.22 
0.13 U 
2.7 J.N 

,..~.:.;: 

0.22J :,O;25N,' 0.25U O.25U iOO)": ~:~oJ~ 0.25U O.25U 0.25U,R 2AU 0.16NJ 

and Hea~ M.;sones, Maximum Contaminant levels. Summe, 2000. 

0.1U 0.039 U O.lU 0,43 U O.W 0.10U 0.50U 0.1U 0.04 U 0.1U 
0.11U 0.019 U O.lU 0.25U O.64N 0,10U 0.50U,J 0,1U 0.02 U O.lU 
O.lU 0.048 U O.lU 0.5 U O.lU 0,10U 0.50U O.lU 0.05U O.lU 

0.05U 0.D19 U 0.05U 0.25U 0,05U 0.050U 0.50U 0.05U 0.02U 0.05U 
0.0098 U 0.011NJ 0.0097 0.03U 0.1 U 0.03U.J 0.050U 0.50U 0.05U 0.0099 omu 

O.05U 0.019U 0.05U 0.22 0.05U 0.050U 0.50U O.05U 0.02U O.05U 
0.085U 0.019U 0.05U 0.2 U 0.05U 0.050U 0.50U 0.05U 0.02U 0.05U 

O.045NJ 0.019 U 0.05U 0.2 U 0.05U 0.050U 0.50U 0.05U 0.02 U O.05U 
0.1U 0.019 U O.lU 0.32 J O.W 0,10U 0.50U 0.1U 0.02 U 0.1U 

0.056N 0.019 U 0.05U 0.2U 0.05U 0.050U 0.50U O.05U 0.02U O.05U 
0.1U 0.053 J 0.037NJ 0.58 J 1U 0.10U 0.50U 0.1U O.04U 0.1U 
O.lU 0.048 U 0.1U 0.5U 0.1U 0.10U 0.50U O.lU 0.05U O.W 

.055 U,J 0.12U 0.039 U 0.1U 0,4 U 1U 0.10U 0.50U O.lU 0.04 U 0.1U 
0.19 U 0.15 0.09 0.1U 0.61 J O.nN 0.10U 0.50U O.lU 0.05 U 0,1U 

O.17N 0.37 0_36 65 7.3 0.10U 0.50U O.lU 0.05 U O.lU 
0.05U 0.0097 O.05U 0.1 U O.05U 0.050U 0.50U 0.05U 0.0099 0.05U 

0.062U 0,019 U O.05U 0.33U 0.05U 0.050U 0,50U 0.05U 0.02 U 0.05U 
0.05U 0,018 U O.05U 0.15 U O.05U 0,050U O,50U 0.05U 0.D15 U O.05U 
0.05U 0.02 J O.05U 0.44 U 0.05U 0.050U 0.50U 0.05U 0.02 U 0.05U 
0.5U 0,097 U 0.5U 13 1,3U 0.50U 0.50U 0.5U 0.099 U 0.5U 

3.8J 1.9 U 5U 20U 15 5.0U 10U 5U 2U 5U, 



OU2 Ground Water Sampling 2009 - 2010 

Table 3-2 Continued Page 3 of 4
 
Groundwater Analytical Results, November 2010
 

Marzone IncJ Chevron Chemical Comoanv Site OU#2 Tifton Georola
 

MARMW02DPMARMW01SH MARMW02SH MARMW02SHDI MARMW92 (duplicate 
MeL' Remediation of MARMW02SH) 

MARMW03SH MARMW03DP 

1126110 11/9110 4/15J09 1f1A1ot 10127/09 1125110 111'911(1 ""11109 7/15109 10~109 1125110 11tl1110 
,... i''''",. (:::.:~~:~:~";;;".,~;~:,,:,. ':;::.~In:,:~.;,.:~,~;:<~~:':~'~,<,,'~~~;,;~ :'~~~~~~~~~::~ 'f.~~,. '~;-' ~'l"';';l:1'~:'iY~>:~~~;;~";"'~~" J..~r ~~:~:,~, "'~,.i;,~ '''ii .:., ". 

NA NA NA 0.10U NA NA NA NA 0.10U NA NA NA 
Aluminum 
M.=

' c 

• 28.;02 :0 ~.~~ 1:U ~2~ : ~:OO.: ~~~~r, -:Or. ~~ f:a 2;~O o.~ ~~ ~~~ 540 1300 1,700 720 1400 1200 530 11,000 270 l00U 3900 3800 
6 - _ 1.0U 1U 1.0U 60U - 1.0U 1.0U 1.0U 60U - 1.0U LOU LOUAntimon 1,OU 60U - 1.0U 1.0U 1.0U 60U _ 1.0U 1.0U 1.0U 60U 

Arsenic 10 - 1.3 2.3 2.6 1.3 lOU - 1.0U 1.0U 1.DU 10U - 1.0U LOU 1.0U 1.0U 10U 2,9 3.8 4.2 3.7 lOU _ 1.aU 1.0U 1.~ 10U 
Barium 2,000 - 21 24 30 28 200U 12 11 15 9.3 200U 17 11 13 8.9 81 ~ ~ ~ a ~ ~ 100 1W 110 110 ~ 

4 4 - 3.0U 3.0U 3.0U 5U - 3.0U 3.0U 3.0U 3.4J - 3.0U 3.0U 3.0U 3.0U 1.4J - 3.0U 3.0U 3.0U 5U - 3.0U 3.0U 3.0U 1.3JBe Ilium 
5 5 - 0.50U 0.50U 0.50U 5U 2.5 2.5 2.3 2.0 2.5J 2.6 2.5 2.3 2.1 0.50U 5U - O.50U 0.50U 0.50U 5U 0.59 0.50.U 0.50.U O.50U 5UCadmium 

Calcium • - 6.900 7600 6600 7100 7800 28.000 25000 24000 25000 26000 27.000 26000 23000 28000 "00 7000 14,000 19000 15000 22000 12000 8,700 5900 6400 5000 4700J 
Chromium - - - 5.0U 5.0U 5.0U 10U • 6.5J 6.9 7.4 13 - 6.8J 7.5 7.4 5.0U lOU - 5.0U.J 5.0U 5.0U lOU 51 5.0U,J 17 13 23 
Cobalt - - - 5.0U 5.0U 5.0U 50U 9.5 12 12 11 18J 7.4 13 12 12 5.0U 2.5J - 5.0U 5.0U 5.0U 50U 8.2 5.0U 5.0U 5.0U 3.8J 

1~00 - - 1~ 1~ 1~ ~U ~ 1~ 1® ~ ~ ~ lW 1~ " 1~ ~ 12 14 14 13 15J - lOU 16 100 a~CO " 
- 8,611 3,300 7700 ~.9BOO 2300 11000 230 270 170 380 800 110 290 460 320Imo ~ ~ rn 200 ~ ~ 180 7P lW 210 ~ ~ 

15 15 - 1.0U 1.0U LOU 10U - 1.0U 1.0U 1.0U lOU - 1.0U 1.0U 1.0U 1.7 10U 1.3 LOU LOU 1.0U 10U 6.8 LOU LOU 2.9 4.8JLead 
Ma nesium - - 810 760 870 910 1400J 3,000 3300 3100 2900 4000J 2,300 3400 3100 2900 1700 3000J 1.700 2200 2100 2500 2600J 4,700 2400 2600 2500 2~OJ 

15 15J U ~ 41 ~~ n ~ w m 14 1~Ma allEtse ~ ~O 2_0 1~~ 1~~ 1~~ :, ~~";': i~;~~ 1·~}L- ~~ 1<1~~~ 4~ :.~~~:;~- $~6~-' ~~~ 
1~ NA _ 1~ 100 1~ NA - 1~ 10U 1~ NA 

Niclr.el 

Mo 8num 
- 100 - 10U 10U lOU 40U 36 46 45 45 69 25 48 " 47 1~ U - 1~ 1~ 1~ &~ ~ lOU 10U 12 &U 
- - 5,500 5900 5600 4700 5700 4,600 4000 3900 4000 3800J 4,800 3900 3800 4300 1100 l300J 20.000 19000 21000 16000 3000DJ 2,100 1600 2100 1500 1800JPotassium 

Selenium ~ - - 2~U 2.~ 2~ ~ - 25 200 200 ~ - 2.4 2,U 2,~ 2.0U 35U - 2.0U 2.0U 2.0U 35U - 2.0U 2.0U 2.0U 35U 
Silver - - • 5.0U 5.0U 5.0U 10U,R • 5.0U 5.0U 5.0U lOU - 5.0U 5.0U 5.0U 5.0U lOU 5.0U 5,OU 5.0U lOU - 5.0U 5.0U 5.0U 10U 
Sodium - - 2,900 4300 4700 3700 5000U 19,000 11000 9400 6100 10000U 17,000 12000 9300 7600 3600 5500U 8.800 8100 12000 8000 15000 6.500 6500 8400 5500 6200U 

m NA 51 ~ ~ W NA ~ 35 ® m NA 

Ttlaliium 
Strontium - - ~ ~ ~ ~ ~ 36 21 16 ~ ~ 36 W 16 ~ 

2 - - 1.0U 1.0U 1.0U 25U - 1.0U 1.0U 1.0U 25U - 1.0U 1.0U 1.0U LOU 25U - LOU LOU 1.0U 25U - 1.0U 1.0U 1.0U 25U 
- • - 15U 15U 15U NA _ 15U 15U 15U NA - 15U 15U 15U 15U NA - lW 15U 15U NA - 15U 15U lW NA 

Titanium 
no 

- • - 5.0U 5,OU 5.0U NA _ 5.0U 5.0U 5.0U NA - 5.0U 5.0U 5.0U 6.7 NA ~9 6,9 7.8 &1 NA m ~~ ~~ 18 NA 
Vanadium - - • 5.0U 5.0U 5.0U 50U - 5.0U 5.0U 5.0U 50U - 5.0U 5.0U 5.0U 500 ~ a1 u 6~ 5.8 ~ 31 ~~ ~~ 12 ~ 

Yttrium - - • 3.0U 3.0U 3.0U NA 33 41 36 29 NA 21 44 37 31 14 NA - ~OU 300 300 ~ ~ 3,~ 300 ~ ~ 

Zinc 12 8.8J 35 22 27 22 23J 25 lOU 250 12 11J- - 47 1~ 11 100 1~ ~ ~ ~ ~ ~ a ~ ~ ~ 

"~rM!A~' BCY.100:IIicIiiCI:!i''' .;JE,',' !).....e~~ T'1o.:,:·.~'~ ~'r.:~,i~''',.-",:,,;:;..,--iii.. .',\":;f'{:~;fn" ~"" ~\t'~~1'~'7'''';~W~~~',.''''·f,.. ·. ~~~iw ~:;<.:".il;\· '~"i'":''''''-f.~;:'i):;~r!o::':'.''·,:'1il!~.~I~.0''~J:'.il:j;., '!8:i\__~iit-';,;;, 
1.0 0.062 0.081 0.050U 0.050U O.05U ~':.,,20:~:; ~.';'22'8:' ~.~19·- • 8~g :.-:;ti1', .i22..:~;'; ~.18!f.0 0.050U 0.05U '~2~ A.O :'.::,',:' 1~.A<: :;:".;'I!8-:> ,'G2,9', 0.11 t'.; . ';A::jf' 0.63 1t.201.i;Nltllltel Nitrite 

~7 a3 7,7 ~7 a5 2~ &7 &4 2.3 &9 U U ~ 2.3 1.0U 1.4 3.4 5.9 5,2 6.1 11.0 1 U LOU 1.0U LOU 10me 
NOTES.
 

1 DrInking Wale< Regula\i""s and Heahh Advisories, Uu.lmum Conlaminant Levels. Summer 2000.
 

OUP fiela duplicate sample.
 

Somple not dele<:1ed
 

NE Not Eslabl",hed
 

NA Not analyzed.
 

ugIL microgr.ms per liter.
 

J The identrlicotion of tile analyle is ~cceptoble; tile repotted value is ~n estimate.
 

U The ~n~1yte was not detected at Of Ib~ the reporting limit
 
• Recommerlded I\Olding time e><eeeded. • 

- P'resun'lP\iYtleviaence that anlly!e is presenl: tlll'orted Is I lenitive iclentificalicn Io'i\h an estimated value.
 

Shoding indicotes the detectlld COI'lC$'lll"IIion e:«:>eeded the ROO Health Based Goals
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OU2 Ground Water Sampling 2009 - 2010 

----------------------------------------------------------------------_....
 

Aluminum 
Anlimon 
Arsenic 
Barium 
Be lium 

Cadmium 
Calcium 
Chromium 

Co,,"' 

Co " 
'roo 
l<"d 
Ma nesium 
Man aoese 

ConatIWent 

Mol enum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
SlrOnbum 
Thallium 
Tin 
Titanium 
Vanadium 
Yttrium 
Zinc 
. , -. i'4l\Atti.si" 
N~ralel N~11te 

TOC 
NOTES: 

Table 3-2 Continued Page 4 of 4 
Groundwater Analytical Results, November 2010 

Marzone Inc.! Chevron Chemical ComDanv Site QUtl2 Tifton Georaia 

:i"':'~'~';i,~.,~~:~r09''-''~~:~T0;w~~ ~~o ~::10 .>:,1:~~> ~~7~~s;~:.·,,~1:~J09 ~!O~_~~~~~';~~:~';"~ 1~1JJ; l~~ro;_: :~:~:},~:~ -.~~~:~;~t~~,,~,,~~~~p~ '~~~~fZ .!~:. 
680 620 190 220 750 380 5.600 5500 300 1700 2600 830 640 580 400 2000 100U 120J 27000 >-'45:000. - 100U 100U 

- 1.0U 1.0U 1.0U 60U 60U - 1.0U 1.0U 1.0U 60U - 1.0U 1U LOU 60U 1.0U 60U 1.0U 60U - 1.0U LOU 
- 1.0U 1.0U LOU lOU lOU 6.7 6.1 ,liff_ 8.7 lOU - 1.0U 1U 1.0U lOU 1.0U 10U 1.0U 54R - 1.0U 1.0U 

100 100 100 94 200U 200U 17 35 17 11 200U 79 78 71 69 200U 59 200U 71 200U - 5.0U S.OU 
- 3.0U 3.0U 3.0U 0.64J 0.63J - 3.0U 3.0U 3.0U SU - 3.0U 3.0U 3.0U SU 3.0U 0.11J 3.0U 2.9J • 3.0U 3.0U 
- O.SOU O.SOU O.SOU SU SU - O.SOU O,SOU O.SOU SU - O.SOU O.SOU 0.50U 5U 0.50U 5U 4 2.2J - 0.50U 0.50U 

4,300 4100 4200 4100 5000 5100 16.000 3200 12000 28000 6900 15,000 14000 14000 16000 11000 4000 2400J 90000 86,000 - 2SOU 250U 
6.6 5.0U,J 7.9 S.OU 4.8J 2.9J - 5.0U,J 5.0U 5.0U 2.6J - 5.0U,J 9,4 5.0U 12 5,OU lOU 5,OU lOU - 5.0U.J 5.0U 
- 5,OU 5.0U S.OU SOU 50U - 5,OU 5.0U 5,OU 50U - 5.0U 5.0U 5.0U SOU 5.0U SOU 31 33J - 5.0U 5,OU 
- 10U 10U 10U 25U 25U 21 20 16 15 15J - lOU 10U 10U 5.8J.O 10U 25U 10 12J - 10U lOU 

470 420 170 160 470 210 4.100 4700 160 1200 2000 2.400 5700 8100 3300 6000 100U 100U 200 59J - 100U 100U 
- 1.0U 1.0U 1.0U lOU 10U 6.4 3,9 1.0U 1.3 lOU - 5.6 6.7 1.0U 10U 1.0U 10U 9.5 :J1.;S26>a: - 1.0U 1.0U 

2.000 1900 1900 1800 2300J 2300J 4.100 1300 3400 6000 2000J 4.000 3700 3700 4300 3OO0J.O 1700 1500J 43000 47,000 - 250U 250U 
- 5.0U 5.0U 5.0U 7.6J 6.6J 180 93 160 190 180 ~~:(840J !f:;9·'-0:. ':.8l0 ~3O:'''' 390 44 S.9J 1,160 1200 - 5.0U 5.0U 

1125110 11111110 
.7\:;; Jil­ t-
NA NA 

100U 200U 
1.0U 60U 
1.0U lOU 
5.0U 200U 
3.0U 5U 

0.50U 5U 
2SOU 5000U 
5.0U lOU 
5.0U 5QU 
10U 25U 
l00U lOOU 
1.0U lOU 
250U 5000U 
5.0U 15U 

RB·MAR41MARMWOBSHMARMW07SHMARMWD6SHMARMW05SH
MARMW 

94DP
MARMWOolIOP 

4 

5 

660 

8.611 

" 

28.702 

Remediation 
Perfonnance 

Standards 

6 
10 

2.000 
4 

5 

" 

(uglL) 

1.300 

FW$ral 

Mel l 

50 

2 

100 

1.0 

- lOU lOU 10U ~ ~ - 10U 17 10U ~ - 100 lOU 10U ~ 10U ~ 10U ~ - 10U lOU 
- lOU lOU 10U ~ ~U - 10U lOU 10U ~ 17 10U lOU 10U ~~ 10U ~U 51 59 - 10U lOU 

1.300 1300 1300 1400 1700J 1800J 19.000 49000 55000 23000 54000 14,000 14000 13000 10000 12000 l000u 870J 7000 8.800 - l000U l000U 
- 2.0U 2.0U 2.0U 35U 35U - 2,6 2.0U 2.0U 35U - 2.0U 2.0U 2.0U 35U 2.0U 35U 20 2tJ - 2.0U 2.0U 
- 5.0U 5.0U 5.0U 10U 10U - 5.0U 5.0U 5.0U 10U - 5.0U 5.0U 5.0U 10U 5.0U 10U S.OU 20U - 5.0U 5.0U 

6.500 6200 6800 6400 7000U 7400U 5.600 13000 20000 6100 14000 3.800 3800 4100 3500 SOOOU 9200 8100U 100000 120.000 - 1000U 1000U 
24 23 24 22 ~ NA 36 15 29 55 NA 35 33 32 36 NA 28 ~ 510 NA - 5.0U 5.0U 
- 1.0U 1.0U 1.0U 25U 25U - 1.0U 1.0U 1.0U 25U - 1.0U 1.0U 1.0U 25U 1.0U 25U 1.0U 25U - 1.0U 1.0U 
- 15U 15U 15U NA NA - 15U 1W 15U NA - 1W lW 15U NA 1W NA 15U ~ - lW 1W 

&1 ~ 5U ~OU NA NA 42 41 ~OU 12 NA 5A 62 5.OU 500 NA ~OU NA 500 ~ - 500 ~OU 

- 5.0U 5.0U 5.0U 50U 50U 19 12 5 8.1 50U - 5.0U 5.0U 5.0U 50U 5.0U 50U 5.0U 50U - 5.0U 5.0U 
~9 a2 M ~OU NA NA ~3 U 3 ~U NA - ~ ~OU ~OU NA 3,OU NA 300 NA - 300 ~OU 

lOU lOU lOU 29J 28J 89 99 67 35 140J 230 100 120 120 82J.O 10U 4.5J 250 240J - lOU lOU 

1fu.~~:~'o~~:~~i;pr~ ;~i;'::;:;;Z; 1~~:""7.~' !l;&'{~/' ~~'N'~;r' ~~'~':.;i'"9~~~' ,,~,~,~ ;::~" .. :'" :""<7:'9 

lOU NA 
lOU 40U 

1000U 5000U 
2.0U 35U 
5.0U lOU 

1000U 5000U 
5.0U NA 
1.0U 25U 
15U NA 
5.0U NA 
5.0U 50U 
3.0U NA 
lOU 60U 

.-.,~.,.-

.~",., -

1 Drinking Waler Regulations and Health Advisories. Ma.i-num Con\aminan1 I.e.els. Summar 2000, 
OUP Field dlC'licalesample. 

• S8mple no1 del9Cted 

NE Not E$lll~"shad 

NA NOI ",al)'Zed. 

IJ9Il rn;crog'ams per ,ter, 

J 1M idenlificaUon olllle an.lyle is accePl8~Ie: tile reported 'allle is an eslimale. 

U 1M a....lV!" was not aet_ at or abo.. ihe reporting limit 

• Recommended holding lime ""ceedad. 

- P'es""'l'bYe eYidence lIlal a....1yte is p,gsenl: reponed as a Ienal;'" Idemilicallon"";th an estimalecl ""I..... 

Shadi<l9lnclicallls the delllcted concantraUon ""coodlld ihe ROD Heallh Based Gaols 



OU2 Sediment Sampling 2009 - 2010 

Table 3-3 Page 1 of 2 
Sediment Analytical Results, November 2010 

Marzone Inc} Chevron Chemical Company Site OU#2, Tifton, Georgia 
Con.tiluent 

Remediation MARSOOl MARSOO2 MARS0051 MARS092 (duplicate ofMARS002) MARS003 MARS004 
Performa~ 

Standards (~) I 
411612009 I~~512009 ~9 112512010 11/11/10 -41161200917115120091,0126120091,1251201011111,/10 4116/2009 711512009110126/20091112512010 11/11110 411612009 7/1512009 1012612009 112512010111111/10 ....1612009 711512009 101261200911125120101 11/11110 

;;<"':'" . '.>' ',­ " -­ , I.ill 
4,4'-000 (p,p'-DDD) 5000 5.4U 46 4.9U 65 6.2U 8.4U 160 5.4U 210 7.3U 7.9U 120 5.6U 300 7U 6.4U 280 4.9U 110 6.5U 12U 160 8.7U 330 4.2U 
4,4'-DDE (p,p'-DDE) 
4,4'-001 (p.p·-OOl) 

5000 
5000 

39 
8.3N 

29J 
65J 

2N,CLP1 
4.9U 

28 
47 

6.2U 
6.2U 

64 
19 

57J 
130 

5.4U 
5.4U 

lOOJ 
170 

7.3U 
7.3U 

71N

"N 
40J 

"0 
5.6U 
5.6U 

120 
170 

7U 
7U 

46 
21N 

81 
150 

4U.CLP1 
4.9U 

39 
43 

6.5U 
6.5U 

120 
6.1U 

57J 
75J 

3U.CLPl 
8.7U 

100 
92 

4.2U 
4.2U 

Aldrin - 2.8U 46U 2.5U 1.2 U 3.2U 4.3U 63U 2.8U 11 U 3.8U 4.1U lOU 2.9U 29U 3.60 3.3U 66U 2.5U 6,7 U 3.3U 6.1U 110U 4.5U 13 U 2.1U 
alpha·BHC - 2.8U 46U 2.5U 0.61 3.2U 4.3U 63U 2.8U 2.8 ~ 3.8U 4.1U lOU 2.9U 2.9 U 3.6U 3.3U 66U 2,5U 0.89 J 3.3U 6.1U 110U 4.5U r:;;;r;1.5 J 2.1U 
alpha-Chlordane 100 2.8U 26J 2.5U 42 J 3.2U 4.3U 73 2.8U /;ir" ala! 3.8U 58 56J 2,9U ~210J;~.,~ 3,6U 36 , '" 20m: 2.5U 67 J 3.3U 6.1U 81J 4.5U ~2WJ~;' 2.1U 
bela·BHC - 2.8U 46U 2.5U 7.3 3.2U 4.3U 63U 2.8U 23 3.8U 4.1U lOU 2.9U 27 3.6U 3.3U 66U 2.5U 12 3,3U 6.1U 110U 4.5U 17 2.1U 
della-BHC - 2.8U 46U 2.5U 5.5 3.2U),0 4.3U 63U 2.8U 18 3.8U),D 4.1U lOU 2.9U 21 3.6U,J,D 3.3U 66U 2.5U 6.1 J 3.3U,J,0 6.1U 110U 4.5U 18 2.1U,J,O 
Dieldrin - 5.4U 46U 4.9U 23J 6.2U 8.4U 63U 5.4U 130J 7.3U 7.9U lOU 5.6U 150J 7U 6.4U 66U 4.9U 30 J 6.5U 12U 110U 8.7U 93 J 4.2U 
Endosulfan I (alpha) - 2.8U 46U 2.5U 12 U 3.2U 4,3U 49J 2.8U 75 J 3.8U 4.1U lOU 2.9U 82J 7.5 3.3U 66U 2.5U 18 J 3.3U 6.1U 110U 4.5U 40 J 2.1U 
Endosulfan II (beta) - 5.4U 46U 4.9U 60 U 6.2U 8.4U 63U 5.4U 360 U 7.3U 7.9U lOU 5.6U 400J 7U 6.4U 66U 4.9U 94 6.5U 12U 110U 8.7U 140U 4.2U 
Endosullan Sulfate - 5.4U 46U 4.9U 26 U 6.2U 8.4U 32J 5.4U 60 7.3U 7.9U 36J 5.6U 86 2,Sl,0 6.4U 30J 4.9U 17 U 6.5U 12U 110U 8.7U 50 U 4.2U 
Endrin - 5.4U 46U 4.9U 12 U 6.2U 8.4N 63U 5.4U 59 U 7.3U 7,9U lOU 5.6U 72U 7U 6.4U 66U 4.9U 63 6.5U 18N 110U 8.7U 69 U 4.2U 
Endrin aldehyde - 5.4U 46U 4.9U 37 U 6.2U 8.4U 63U 5.4U 200 U 7.3U 7.9U lOU 5.6U 240U 7U 13N 66U 4.9U 57 U 6.5U 12U 110U 8.7U 66 U 4.2U 
Endrin kelone - 5.4U 46U 4.9U 43 6.2U 8.4U 120 5.4U 160 7.3U 7.9U '00 5.6U 190 7U 5.5J 130 4.9U 190 6.5U 12U 67J 8.7U 86 4.2U 
gamma-BHC (Lindane - 2.8U 46U 2.5U 1.6 J 3.2U 4,3U 63U 2.8U 6.1 J 3.8U 4.1U lOU 2.9U 7.5J 3.6U 3.3U 66U 2.5U 2.3 J 3.3U 6.1U 110U 4.5U 3.2 J 2.1U 
gamma-Chlordane 100 2.8U 51 2.5U 4g 3.2U 4.3U _ 2.8U :::.~1-10~ 3.8U 4.1U 89 2.9U ~2OQ;;.;'; 3.6U 3.3U ,Y"'220~ 2.5U 64 3.3U 6.1U ~:;;liW.~ll 4.5U 0' ';;;~ 2.1U 
Heptachlor - 2.8U 46U 2.5U 1.5 J 3.2U 4.3U 63U 2.8U 10 3.8U 4.1U lOU 2.9U 12 3.6U 3.3U 66U 2.5U 3.1 J 3.3U 8.1U 110U 4.5U 12 J 2.1U 
Heptachlor epoxide - 2.8U 46U 2.5U 6.8 U 3.2U 4.3U 63U 2.8U 42 U 3.8U 4.1U lOU 2,9U 41U 3.6U 3.3U 66U 2.5U 16 U 3.3U 6.1U 110U 4.5U 30 U 2.1U 
Melhoxychlor • 28U 
Toxaphene CLP lab 3000 NA 

~~a_b>i".. 3000 280U 
~ ,_ .."."",,~_.>.~, 

46U 25U 29 U 
NA 3600-1 NA 

r~.8~40(P. ~:N:
"'~~~:'1'~~: 

32U 43U 63U 28U 83 U 38U 
320U NA NA 6900-1 NA 380U 

.~::::; ,:.~:'.3.~r:. ~:.:~~~!~:~ ,\'.' 
4'0 
NA 

410U 

lOU 
NA 

.;1,4;000,:' 
" .~~,':'£. 

17U.J 

29U 
8100·1 
2700J 

120 U 
NA 

,36000J,N 

14U 

36U 
360U 

NA 

17J,O 

33U 66U 25U 33 U 
NA NA 4500-1 NA 

330U ;'36,000.;1 '~. ,;,39p(l'J;N 
.:;-,',,",'.;' ',', .. '" ,-,~""'~,.' : ~oi. __ . 

• - 12U.J 17U 
i~ ..• 

33U 
330U 

NA 

"U 

''0 
NA 

610U 
,',~ .. 

110U 
NA 

:j!52:000." 
• .•. 

45U 
1000 D-1 

1200J 

22U.J 

. ,.~·~i 

67 U 
NA 

~'3SOO~;"II. 

30U 

'.~. 

21U 
210U 

NA 

110 
NOTES. 

Sample no1 d_d 
HE Hill Eslllbliohed 

HA NOl ,n,iy:r;ed. 
UWK9 microgr,ms per kilogram. 
mglK9 milligrams l>8t ki~m. 

J The an,fyIe was positively idenllfi&d: Ihe quan\iLation is 'n es~m.alion. 

N There is /lr8$U~ti.e e"~enu thallhe analyle i$ present, 
U Tne ,nalyle wasanalyze<l /01. lIul nOl de1ected. TIle associated numeical .alue j.,l 0< Delow U>e MDL 

Sna<jing Indl<:am lhe detected CQIlcenltalion e:<eee<led !l'e ROD Heallh Based GoalS 



.> ;IFi33' ':'j: a;;tt44~': 69. , ...: .. 
9600 7200 9.800 19000 

48 25J 30 63 
290 '48U 390 320 

120 
O.99U 

7.' 
'SO 

O.99U 
0,49U 
99U 
11 

0.49U 

" " " 5.5 
97 'i'~ ~f20:;,,,~ ~\ ·:33df)) :~~290t:ilinc 100 :Wo13Q··:J:< ~~".j2aoX~ji .~~.:.'l60 \. :~ YOiti :',: 2'90;\.~90 

NOTES. " 
s.tI1Ille no1 detected 

NE NcI Eslllb~lh&d 

NA NOI analyzed. 

ug!K9 rricrograml per kilogram. 

mglKg milligrams per kilogram. 

J The anal~ was pO$iti.ety k!enlified; the quanlilarion is .n ~~.....tion. 

N lhere II p'esuf11llilf8 ....de""" lIlal the "'''lyle is prrosent. 
U The ,nalyle was a",lyzed klr. blll nol detected. Tr.e assOCIated numeno;al value is .1 01: bel"'" !he MOL 

Sh~ng indiCllllls the cleleCUld concantratOon 'l<ClIededthe ROD Health Based Go.ls 

OU2 Sediment Sampling 2009 - 2010 

Table 3-3 Page 2 of 2 
Sediment Analytical Results. November 2010 

Marzone IncJ Chevron Chemical ComDanv:51Ie OU#2 Tift on. Georala
 
MARSOO51 MARSD92


J.lARS002 MARSOO2) 

1125/10 11111110111SJ2~,0~0~
 ~O~, :~1~¥~~.~O;~5110
~~-.. '
 .t,dJ.::
'.' ~::"'. 
0.14 NA NA NA 

2100QR1200022000 1ססoo 

0.50U.J 0.2U.J 0.20U 11U 
19 16 130 
65 33" 48 '" 0,56 0.45U 0.92J 

0,210.55 0.38 0.94U 
1600J 18002500"00 ,
17 1511 
0.5U 1.2JU'2 

";'~70 .;?a .. .>.;, 
14000 "OOJ 

56
 
300
 
110
 

0,99U,J
 
7.5
 

'SO
 
0.99U.J
 
O.50U
 
99U
 
10
 

0.50U
 
1.6
 
22J
 

5".. 

20
 
170
 
39
 

O.99U.J
 

'5
 
230
 
0.68
 
0.5U
 
99U
 
'.7
 

0,2U
 

1.5U,J
 
7.2J
 
15
 
2.'
 

230 
O.99U 

'5 
220 
0.47 

0.50U 
99U 
10 

0.20U 
1,5U 

17 
23 
'.3 

56 
NA 
61 

940U 
6.6U 
1.9U 
940U 

NA 
4.7U 
NA 
NA 
27 
NA 

110 
· 

'.5 
290 
· 
· 
· 
13 
· 
· 

23" 
'.3 

0.13NA 
9,000 22000 

0.49U· 
7.3 29 
72 91 

U0.42 
0.590.57 
25003.500 

1710 
lA U 

(dupliute Of 
.....RSOO3 

11111110 4J1~~~~if009 1012612009 f;:1~_,Iii'I'0 , 
4116120091711512009 

" :,", . 
NA NA 0.13 NA NA NA NA 

22000R 6.700 11000 2900 32000 2BOooR 15.000 
12U · 0.49U 0.2U 0.20U 12U · 
260 6.6 5.8 7.1 11 380 7.6 
42 49 65 20 SO 88 120 
1.1 0." 0.54 0.3U 1.2 0.89J 0.73 
lU 0.25 0.6 0.19 0.7 0.5J 0.94 

1400 2.300 4600 1000 3000 3900 7.400 
16 6.2 " '3.1 18 22 17 
I." 1. I 2.1 0.51 13 2." 28 

!@:':,,~. ~88~ ;;;;S'6tlN· O:\~21 .. ~':' J;'\:i·72l''S 11 >¥~~f"> ~¥.78J1f;' . '''7.1~ 85;;:--;''' ~-2'.$"" 
11000 6.500 12000 2700 "00 19000 14,000 15000 
3., " '" 16 32 SOJ 53 52 

l000U 200 520 100 350 970U 650 610 
150 200 348 61 110 "0 310 
NA 0,98U O.98U 1.0U NA · 
7.7J 3.0 5.' 1.5 12 11 8.2 

1000U '" '''' 98U "0 970U 480 
7.1U · 0.98U 0.39U II 6.8U · 
2U · 0.49U 0,49U 0.50U 1.9U · 

1000U 98U 98U lOOU 970U · 
NA 8.2 " 5.6 11 NA 22 

5.1U · 0.49U 0.2U 0.20U 4.9U · 
NA · 1.5U 1.5U 1.5U NA · 
NA 15 " 7.' 13 NA 29 
33 12 27 7.3 29 " " NA 2.7 5.' I '.3 NA 7.2 

,,250i,'{; C:'AAO~ .').61)1~:~ ~ 60~& 69 -~'\',;' ;;?290'~-;'"' ,', !,:51.0;"; ~540,::J 

3700 8800 

" 39 
190 260 

0:r'i 56f~'i' w,:'i2"'", 

39 230 
0.98U O.99U 

'.5 "230"0 
1.3 0.51 

0.49U O.50U 
98U 99U 
'.8 10 

0.2U O.20U 
1.5U 1.5U 
7.7 17 

" 22 

~~4.2 
"l40i,;t 

310 
0.99U 

7.2 

'20 
0.99U 
0.50U 
99U 
20 

0.50U 
1.6 
39 
37 

'8 

200 510 
lU O.99U.J 
7.1 7.' 
"0 560 

I 0,59J 
0,49U 

100 
0.5 

110 
27" O.20U0.22 

1.5U 1.5U,J 

26 65J 
29 39 

'.1 7.' 
...,g~ 

69
 
NA
 

4.2J
 
120U
 

5U
 
1.4U.R
 
720U
 

NA
 
3.6U
 
NA
 
NA
 
30J
 
NA
 

"<,51&:;1 ~;O(l:',~,: 

Constituent 
J.lARSOOl 

PerfOlTTlance 
Standards (mlJKg) 

Remediatioo 

411812009 111512009 1o~612oo91 1I251;~~'1/11/10 . . ". 'i,:,--, "-";'-'" 'I::~' . 
"~, · NA 0.051J NA NA 

· 2.2ooJ 5000 "'00 9200 

· · 0.50U 0.2U 0.20U 

· 2.6 5.1 5.5 10 
· " 27 29 65 
· · 0.30U 0.3U 0.36 

· · 0.25U 0.15 0.28 

· 480 1000 1200 2600 
· 2.2 '.6 '.6 11 
· · 0.50U 0.5 1.3 

20 6' 13 17 ;. ~5~n,U: 

1m, · 2,5OOJ 5500 MOO 12000 "00 
Leo< 330 10 19 17 SO 22J ... nesium · 52 110 "0 320 770U ... 

NA 
Aluminum 10oo0R 
Antimon 9.2U 
Arsenic 5,20 

Barium 31U 
B. lium 0.27J 
Cadmium O.77U 
Calcium 990 
Chromium 'A 
Cobalt 0.88J 
CO 19" 

30 36 SO 180 
Mo bdenum 

'0088 · 
LOU 1U O.99U 

NiCkel 
· · 

21 21· '.0 
Potassium 

'0 
100 100 220 

Selenium 
· · 

1.0U O.4U 0.4OU 
Silver 

· · 
O.50U 0.5U 0.50U 

Sodium 
· · 

looU 100U 99U· · 
21Strontium 5.5 8.3 11· 

Thallium O.50U 0.20U 
Tin 

0.2U· · 
1.5U 1.5U 1.5U 

Titanium 
· · ,.,
 11 19 

Vanadium 
· '.7 

11 11 
ytuium 

5.'· 
I., ,25..0.89 2· 

30 
NA 

4.1J 
770U 
5.4U 
1.5U 
770U 

NA 
3.8U 
NA 
NA 
21 
NA 

411612009 

'" NA 
9,700 

· 
7.0 
81 

0.48 
0.61 
3.700 

11 
1.7 

!f¥'"',62' 
10.000 

36 
480 
140 
· 

5.1 
290 
· 
· 
· 
"· 

"
· 

'.8" 

,
 

NA
 

13000
 
0.2U
 

29
 
33
 

0.57
 
0.41
 
1700
 

6.'
 
0,49U
 

NA
 

10000
 
0.20U
 

14
 
47
 

0.48
 
0.42
 

2500
 
11
 
1.3 

> 
0.21 

"000 
0.50U 

6.7 
110 
0.62 

0.' 
5500 

16 
2.7 

MARSD04 

1012612009.
" 
NA
 

13000
 
0,33
 

16
 
92
 

0.59
 
1.7
 

"'00 
14 
2.2 

1125110 
"'t-',,';;~'~-

NA
 
15000
 

0.20 U.J
 
6.5
 
110
 
0.55
 
0.91
 

6200
 
20
 
36
 

11/11110 
"Z',::! 

NA 
10llOOR 

8.6U 
6.40 

0.29J 
O.72U 
1500 
11J 

0.86J 

"
 

11000 17000 6S00 

" " "J 
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Appendix I: Risk-Based Contaminants 

d Contamman SI - aso 

CJ~ino 'enic to~ici1V chan '("S Non·ca~inoc.enic lo~ici1V chanc.es 

Oral Cancer Slot><: fa.:lOr Inhalation Unit Risk Oral RelCr("oce Dose Inhalation RIC 

2012 1994 ROD 2012 1994 ROD 
1994 ROD Dol Inhalation Inhalation 1994 KOD 2012 Oral Inhalation 2012 

Oral Cancer Cancer SloP<' Cancer Sln~ Unit Risk Change Oral RlD ROD RfC Value Inhablion Change in 
Sl,)~ Factor Factor Change in fa.;tor Value 
1m' k '..Ja .)"' Illw/k"-<la r' '" (Ill' k '-<I) oJa 1 (m'm'J 

Valu,- Value Chang" in (mg/kg- RfC Value Inhabtion 
Contaminants (m,,/k ·oJa r' Oral CSf ( [o,lm"r' IUR (m,'/Lc,'-<J) Oral RID RK 

Ars,'nic J.75E+OO 1.5E+OO Low<;,rCSI' L5E-tlJ1 4.JE·03 NA ).0[·03 .l.OE·(14 Lower RID NA 1.5E-05 NA 
Atrazine 2.2210·01 DE-OI High"rCSF NA NA NA 5.0£-03 3.5E·02 Higher RID NA NA NA 
Benzene 2.9£-02 5.5E"()2 HigherCSF 2.91[-02 7.8£-06 NA NA 4.0E"()) New R.ID NA 3,0£-02 NA 
Alpha-I:lHC 6.3E+OO 6.3E+OO No Change 6,3[+00 1.8E-03 NA NA 8.0£"()3 N"w RID NA NA NA 
Beta-SHC l.llE+OO 1.8EI-00 No Change 1.8(+00 5.3E-04 NA NA NA NA NA NA NA 
Alpha·Chk.....tane 1.3E+00 3.5E-Ol Lo",...rCSF 1.31;+00 1.0E-04 NA 6.0E-05 5.0E-04 Higher RfD NA 7.0E·04 NA 
Gamma-

1.3E+OO J.5E-OJ LowerCSF 1..1[+00 I.OE-04 NA 6.0E"()5 5.0E-04 High<;'r RID NA 7,OE-04 NA
Chlordane 
Chromium (VI) I.OE.{J4NA 5.0E-OI New CSF 4.21::+01 8.4£·02 NA 5,0£-03 3.OE·03 Lower RID 5.7IE.{J7 

(pa~iculates) 
NA 

CopjXr NA NA NA NA NA NA 3,7£-02 4,0£-02 Higher RID NA NA NA 
DOD 2.4E..Q1 2AE-Ol NoCh,mg,- JAE.{J1 6.9E-05 NA 5.0E-04 NA R<D NA NA N,\

R,,"'oved 
DOE 3.410.(11 HE-Ol No Change J.4E·UI 9.7E-05 NA 5.0E..(14 NA RID NA NA NA

R<'l1lov<"<! 
DDT ).4E-lII JAE-Ol No Change 3AE.(II 9.7E-05 NA 5.0E-04 5,OE-04 No Chang... NA NA NA 

Di"loJrili 1.6E+OI I.(,E+Ol No.> Chan!:" 1,6E"'01 4.(,£-03 NA 5.0E-05 5.0E-05 NuChaoge NA NA NA 
Endosull":ln I NA NA N,\ NA NA NA 5.0E"()5 6.0E-o) Higher RID NA NA NA 
EnoJosulf~n II NA NA NA NA NA NA 5,OE-05 6.0E-03 Higher RID NA NA NA 

Endrin NA NA NA NA NA NA 3,OE-04 3,OE-04 NuChange NA NA NA 
£lhylbcnzt'nt' NA I.JE_02 New CSf NA 2.5E-06 NA 1.0£-01 1,0E-01 No Ch~ngt' 2.86E-OI 1.0E-+00 NA 
Hep~whlo.>r 

9. IE+oo 9,IE+OO No Change 9.1E-+00 2.6E·03 NA 1.3E-OS I.JE-oS Nn Ch~nl:e NA NA NAEpuxioJe 

Hepl3chlor 4,5E+00 4.5EtOO NoChan!:e 4.55E+00 I.3E-03 NA 5.0E-04 5.0E·04 No Change NA NA NA 
LinoJane I,JE-+OO I IE+OO Lo\\'crCSF NA 3.1E·04 NA 3,0£-04 3.01:-04 No Change NA NA NA 
Mcrhyl P3r:uhi"n NA NA NA NA NA NA 2.5E-04 2.5E-04 No Ch3nge NA NA NA 
PCB·1260 7.7E-.-00 2.0E+00 LowerCSF NA 5,7£-04 NA NA NA NA NA NA NA 
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Carcino '~nic toxicity (han 'es Non·(arcino\1.enic toxieil\' (han 'es 

Oral Cann'r SII)J)e FaClor Inhalation Unit Risk Oral Reference Dos~ Inh3lation RfC 

Contaminants 
Toxaphene 

Xylene (mixed) 

1994 ROD 
Oral Cancer 

S::~, Fa(lor
(m . -davr' 

l.l E+OO 

NA 

2012 
Dol 

Can~"<,r Slope 
Fa<:tor 

(m Ikll.-daVI·' 

l.lE+OO 

NA 

Change in 
OralCSF 

No Chanl,\" 

NA 

1994 ROD 
Inhalation 

Cancer Slop<: 
Fa<:lOr 

(m""'"..(13 r' 

1,1110+00 

NA 

2012 
Inhalation 
Unit Risk 

Value 
/,,,. lII'r' 

3.210-04 

NA 

Change 
;, 

IV' 

NA 

NA 

1994 ROD 
Ornl RID 

Value 
1m '/k,,-dl 

NA 

2,OE+00 

2012 Oral 
RID 

Value 
un k,,-J) 

NA 

2JIE-OI 

Chanl,\e in 
Oral RID 

NA 

Lower RID 

1994 ROD 
Inhalation 
Rt{' Value 
(mglkg­

d;v) 

NA 

NA 

2012 
Inhalation 

Rt~,,;nalue 
(m m') 

NA 

1.010-01 

Change in 
Inhalation 

RIC 

NA 

NA 
Zin( NA NA NA NA NA NA. ).01::-01 3.0£-01 NoChang~ NA NA NA 

QU2 Risk-Based Contaminants 

Carcino 'euk toxicitv chanl!es Non<arcinol!enic IOxkitv chanl!es 

Ornl C:lncer SlOPe F:lctor Inh:llation Unil Risk OrJI Ref~r.:nce Dose Inhalalion RIC 

1999 ROD 
2012 Inhalalion 2012 

1999 ROD Oral Cancer Slope Inhalalion 1999 ROD 1999 ROD 2012 
Oral Cancer Cane...,- Slope FaCior Unit Risk Ornl RID 20120T:lI Inhalation RtC Inhalati,;m Change in 

Conlaminants 
Slope FaCIOr 
(l1l"iL,"-da r' 

Factor 
(nI!!.1k -Ja )"1 

Change in 
Ornl CSf 

(mlVkg-day)", Value 
I ,jm'r' 

Chanl:~ in 
IV' 

ValU<' 
(m 'Il; '-d) 

RID Value 
(m""'" -dl 

Change in 
Oral RID 

Value (mglkg­.. , Rt{' Value 
In'In') 

Inhalation 
Rle 

1.1.2­
1richlorOClhan~ S.7E-02 S.7E-02 No Change' S.6E-02 1.6E.(I5 NA 4.010.(1) 4.0E-0) No Change NA 2.010-04 NA 

Alpha-BHC 6.)10+00 6.310+00 ~o Change 6.)10+00 1.8E.(I3 NA NA 8.0E-03 New RID NA NA NA 
Alpha-chlordane 1.310+00 3.510-01 LowerCSF 1.3£+00 1.010-04 NA t;.OE.(IS 5.010-04 High"r RID 2.0010-04 7.0E.(I4 NA 
Aluminum NA NA NA NA NA NA 1.010+00 I.OE~OO NoChanl,\" NA 5.0E.(I3 N,\ 

Arseni~ I,SE+oo 1,5E+00 Nll Challl,\e l.SE+OI 4.310-03 NA 3.013..(14 3.(1[-04 NoCh"ng" NA l.513.(IS NA 
Alrazine 2.2013-01 DE-()) Hillh"r CSF NA NA NA ).5E-02 3.5E-02 NoChan!!e NA NA NA 

Ekryllium 4.310+00 NA eSF 
Removed 

~.4[+00 2.410.(13 NA S.OE-03 2.0E-0) Lo ....er RID 6.0E-06 2.0E-05 NA 

Cadmiulll NA NA NA 1.>.313+00 1.813-03 NA S.OE-04 
5.0E-04 
Iwaler) NoChang~ NA 2.013-OS NA 

Chloroform 6.113-03 3.1 E.(I2 Higher CSF g, I13-02 2.3£-05 NA 1.0£.(12 1.010-02 NoChanf'e NA 9.810-02 NA 
Chromium VI 

NA 5.010-01 NewCSF 4.210+01 M.4E.(I2 NA S.OE-03 3.010-0) Lower RID 3.013.(IS 1.013-04 
(jl:lniculales) NA 

Copper NA NA NA NA NA NA 4.010.(12 4.0E-02 No Change NA NA NA 

DDD 2,413.(11 2.4E.(II No Challt:e NA 6.9E-oS NA NA NA NA NA NA NA 

DOE HE-OI 3.4E.(I1 NoChal1l,\e NA 9.713-05 NA NA NA NA NA NA NA 

1-1 



-------

C"rcino 'cl1k h)xicilV cham!.~s Non...:arcino 'enit (ox.iciw chan '<:s 

Oral Cuncer Sloo« FaClor Inhalation Unit Risk Oral Reference Dose Inhalation Rfl.:" 

1999 ROD 
2012 lnhalalion 1012 

1999 ROD OrJ) Can,'er 5101'<' Inhalation 1999 ROD 1999 ROD 2012 
Orol Canc~,r Can,'cr Slupc Factor Unit Risk Ora) RID 2012 Ora) Inhal:llion RIC Inhalation Croll!:C in 

Conlamirunts 
Slop<' Faclor 
1m k -dav)"' 

Fae'lur 
IlIdk '·davr' 

Change in 
Oral CSF 

Illlyk¥-dayr Value 
1)J.~lm·' ., 

Chan~o: in 
IVR 

Value 
(mll/k '-dl 

IUD Value 
(m' k ··dl 

Change in 
Oral RID 

Value [nlglkg­
d, 

RIC Value 
1m Ill'J 

lnhablion 
RIC 

DDT 3.41:-01 HE-Ol No Change 3.4E-01 9.7E-05 NA 5.0E-04 5.0E-04 No Change NA NA NA 
Dinuscb NA NA NA NA NA NA 1,0E-OJ I.OE.(J) No Change NA NA NA 
Em.lrin NA NA NA NA NA NA 3.0E-Q4 .l.OE-G4 No Change NA NA NA 
£nJrin h~one NA NA NA NA NA NA J,OE-O~ NA RID Removed NA NA NA 
Gamma·BHC 
(Undall") 1.3f.-100 1.1 £+00 Lower CSF NA 3.1 E-04 NA 3.0E-04 3.0£--04 No Change NA NA NA 

Gamllla­
ehlord:me 1.3£+00 3.5E-01 Lower CSI' 1.3£+00 1.0E--04 NA 6,OE-05 5.0E-04 Higher RID 2.0E-04 7.0E--04 NA 

Iron NA NA NA NA NA NA 3.0E-01 7.0E-01 Higher RID NA NA NA 
Lead· NA NA NA NA NA NA NA NA NA NA NA NA 
Manganese NA N,\ NA NA NA NA 2.3E..o2 2.4[;..02 Higher RID 1.43E-05 5.0E-05 NA 
Nkkc1 

NA NA NA NA 
2.6 E-04 
ISQluble 

Salts) 
NA 2,OE·02 2,0 £-02 

Isoluble sallsl No Change N,\ 
9,OE·05 
(solubl... 

saltS) 
NA 

Nitrate/Nitrite 1,610+00 
NA N,\ N,\ NA NA N,\ 1.0E--ol (nitrate). 1.0£- No Change NA NA NA 

01 (nitrite) 

Toxaphene 1.1 E+-00 1.1 E+OO No Chang,­ l.l E+OO 3.2£-04 NA NA NA NA NA NA NA 
Vanadium NA N,\ NA NA NA NA 7.0E-03 5.0£-03 Lower RID NA NA NA 
Zinc NA NA NA NA NA NA 3.0E-ol 3.0E-o I No Change NA NA NA 
°Le;td is consiJ.ered a probabk human carcinogen: how""er no data on "anccr s)Qpe factors are a'·ailabl.... 
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